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Eﬁvirqhmgptal Fate Profile/General Conclusions

Hydrolysis Phys:.co—dmcal

No hydrolysis study was submitted per se in this submission. -
Fram Vol. 6 of 7 Acc. # 234259 Tab C-27 Report No. T™J 1163B
entitled, Etelumuﬁmy'smxhrcf the photodegradation in water,
a pertinent set of data was found. Samples of Baquacil
placedinto deionized water at pH 5,7, and 9 that were kept
in the dark at room temperature (controls for
photoiysis experlment) indicate that after 20 days
‘8% hydrolysis occurred at pH 9,16% at pH 5, and

22% at P2 7.0. Regression analy51s indicate that
corresponding half-lives are calcualted as 32, 28
and 59 days respectively. WNo attempt was made to
identify the hydrolysis products and a material
balance was not suhmitted. EFB speculates that
hexamethylene diamjine:andrezction of the end group
(cyano) to give guanyl urea may be potential
hydrolyszs product It can be assumed that

indoor swimming (pr;nczpal use area) have temperatures
above STP and the hydrolysis reaction may increase.
This combined with swimming pools (and aquatic
gsystems being the principal reaction sites) lends
that a hydrolysis study is needed and .the data
above submitted can not be used to substitute for :a
hydrolysis study. This study does not fulfill

the data requirement and can not be used to support
proposed uses of Baquacil, where this data is
required.

Conclusions -
amount°f

Since theschemuenl degradated nawaba:uasq;ma&a:tﬁmxlﬂ%

of applied material, and is important to agquatic treatment,

this data can not substitute for a hydrolysis study and one

will have to be submitted to determine the fate of this

chemical in the enviromment.

Egysuzy*imnucal
thxﬂqﬁzs (in acqueous sahnusn)

‘Acc. # 234289 Vol. 6 of 7 Section C Appendix No. C-27 page
1055. Preliminary study of the photcdegradation in water

of Baquacil. J.P leahey, R.E. Griggs, H.E. Hughes. Report
No. T™J-1163B.
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Ra.vervaberatpﬂexposedto

i didnctptptcdeqmderapidlyasixﬂiczbedbythedata, although
cmtai.:xerSandpolyttxmeccveringonthe
plateshaicanmtbedeternﬁ.ned. 'mereacticninﬂ:edarki:ﬂi:ates
either binding to the glass (lcsscfactivity)orhydrclysisorbo‘du
are occurring.

; oxmedafwsodaysofé@sedéaq:adlto .

No photodegradation
 artificial light (flourescent) . After 4 mos. 6.9% was degraded at

¢pH 5, after 4 mos. 7'.8%atpﬁ7ands.o%atp59. The same defi-
- o, e 2 ly o thi Pe the Ny :

&luﬁmsa@sedmmerazypresure]mp (filteredthmu;htpym)
were degraded in 5 hrs. franlO.tltos.Stg/gandtoOJug/ginloo
hrs. (paw)’ .

&lmimsa@osedmmbxalémligrmmapvaterfarmdaysdegradei
£ram 10.4 ug/g to 4.4 v3/9 (pH unknown) . -

sunlight by83%aftar206ays.
at pH 7, 76% and at pBE B, 100%. 1In the dark at pE 5, 5.3% degraded,
at pH 7, 8.7% and at pH9, 5.1%. m.suﬂ:.catEScrgaanatteraccelera-
timdﬂeWBMg. )
mﬂnrclainsnd.cmbialattad:. hwever,the:ateofdegradaticnin
deionized water (in the dark) isﬂxesameorlessthanrivervatar
Oceptinﬂxedark),whidnj:ﬂimhydrolysismdmtmcmbialactim.
misisﬁn-thersubstarxtiatedbyﬂaeactivatedsludgesmiyinwhich
]ittleaegradaticncccmedbyﬂxeshﬁgemicocrganisrs. -
"mecmparisimofﬂgnscsrtvs.nerczrylampdegradatimﬁﬁicats
ﬂatwughtismpartrspmsibhforﬂepmtnreactim

. The
-artificial light spec:rmnhadwave.lmqhts of light below 280 mm (8.3%) .
isi ofartiﬁci.allight.v:_s?amrallightirﬂimtesagap
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Aercbic Soil

R T ' N -
Acc. '# 234289 Vol. 6 of 7. Section C. Appendix No. C-26

‘Page 1027. Preliminary laboratory studies of the degradation

Of Mc-paquacii in Soil. I.R. mill, 3.5, Willis Repart
No. ™J liesB.

Results/Conclusions -

’lfterueyear'sinubadminsaﬁylom [p87.011‘saniy _
lo=m [pH 6.6], and loam soils treated at 1, 19,.311:1 100 kg/ha, -

amestimteisthatitnaybeinpartparmtmterial
Pblatilizingf:unthesm:faceofthesoil.

Author claims that Fig. 2 is the anaerchic incubation data,
h:wevar,thetitleoffi.doesmtlaadtothjs. This will
mtneedclamﬁcatmnsmceanaerobmsollmtabohsrnlsmt
a data requirement for this use.

. : 3
itwavailablefcrdegmdatixrepmcssestooccm.
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‘conclusions

" anaerobic soil degradation was not a data réqﬁi;ement

outline, in the 10/17/73 meeting between ICI and EFB
and the deficiencies will not have to be addressed
for this use, but may for future uses that require
this data. Clarification of above points needs tO
pe resolved before this data can be used to support
this proposed use.

Metabolism ‘
Activated sludge

Acc. 4 234289 Vol. 6 of 7. Section C. Appendix C-24
ge 937. vantocil IB and Sewage Treatment. ‘Report
BL/B/1649.

Results from the semi-continuous activated sludge experiment
jndicate that approximately 6.1 uCi (7%) of the total activity
added was collected in the ethanolamine traps. with no
significant amount degraded over the latter part of the
experiment. This indicates that the compound is resistent toO
microbial attack. The activity present in the effluent (bic-
elimination) was 19.3Ci (77%) with a slight {ncrease in the
effluent levels (over 25 days = OT 10%/day/recovered activity)

over the latter part of the experiment (v=23 days). The

sludge results indicate 2 total activity of 40uCi (48%). A
total of 65.3uCi was recovered and gives a overall recovery

of 79% (7% CO2, 23% aqueous effluent, 48% in sludge), of 2
total 82.9uCi input of Vantocil IB. A estimate of the low
recovery is the calculation in the sludge. Other data indicates

_that as the weight of the sludge increased the recovery decreased.

-

Results from continously fed activated sludge units did show a
slight increase in TOC for the Vantocil IB treated units,
although the results are not considered significant enough to
indicate inhibition to the system. BOD values for control Vs
treated are significant with influent and effluent values for.
the 40mg/l Vantocil IB treatment. The values are 11-158higher in
difference with the control. The ratio of TOD:BOD does not
indicates this with a value of 0.5, which is normal. A
plausable explanation is that the BOD Joes nat show inhibition
as the author states but rather shows that the compourid is not
verybidaegradable and thus the higher BOD values for treated
units. From graphs one and two which show pE changes, &

clear indication of a change occurs from (pH 5.5-6.0) to

(p7.5 - 8.0) for the 40 mg/1 concentration and possibly for
the 20mg/l concentration. The drastic rise _in-nH indicates

that deterioration in nitrification of thé?aaﬁ 30D removal
efficiency. Nitrification was not monitored with this study,
and at concentrations of 40 mg/l of vantocil the BOD removal
efficiency may be decreased, althouyh this can not be

substantiated from the data. The data indicates that the

—
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soliésproducﬁion (from graphs 3 and 4) is reduced for the
40 mg/1 ;concentration, indicating that the conversion of
BOD to sludge solids is depressed at this level.

Data from the respiration studies indicate that there can

‘be from 0 -~ 32% inhibition depending on the sludge and the

suspended solids content.

Data from the BODg tests indicate that the Vantocil IB is
resistant to microbial attack or that the chemical is toxic
to the microorganisms. :

Data from anaerobic sludge digenstion indicates that at con-
centrations form 56- 250 mg/l of Vantocil IB no inhibition occurs
in the gas production from the anaerobic sludge digestor.

Data from the adsorption (graph 5) tests indicates that the

Vantocil IB is readily adsorbed to the sludge and in high
amounts. At 10% residual Vantocil IB the sludge removed
2.65% of Vantocil IB/mg of sludge. This can be expressed as
90/2.65 mg of sludge/100 ml are required to reduce the
concentration of a 3 mg/10C ml solution of Vantocil to 0.3 mg/100
ml. The concentration of suspended soils has a great impact on
the amount adsorbed and at 35.1 mg 84% is adsorbed waile at 0.95
mg only 25% is adsorbed. :

This is an acceptable activated sludge study and fulfills the
data requirement. It can be used to support any proposed use
of Baquacil, where this data is required.

Note: Since this chemical does have trace metals contained
in it (see section 3.0) it can be assumed that some of these

‘metals will be discharged into the receiving aquatic environment.

-

Y5



Mobility . = .
_ Leaching

Acc. i 234289 Vol. 6 of 7. Séctién C. Appendix |
C-25 page 982. Adsorption and leaching in soil.
-Report # D811l61A.

Conclusions

The mobility of the parent 14C-Baquacil determined by thick-
layer chromatography indicated very low mobility in calcereuous
clay loam, coarse sand, coarse sandy loam and loam soils. '
In these soils about 90-95% of the activity remained in the
top 5 cm of the soil that had been teached with an egquivalent
32 cm of rain. Atrazine, the control, leached 10-20 cm.
Recoveries were 82~117%, indicating some volatilization had

occurred during incubation time.

The mobility of Baguacil degradates incubated in calcareous
¢clay loam,. coarse sand, and coarse sandy loam soils for 4
weeks under aerobic conditions and anaerobic conditions was
determined by soil column and thick-layer chromatography.
The 35 cm long columns were leached with eguivalent 68 cm
rain over a 60 day period at 4 kg/ha. About 90-95% of the
activity remained in the top 5 cm of the columns and none
was detected in the leachate. The thick=-layer chromatograms
jndicated greater than 90% of the parent and potential
degradates remained in the top 2 cm as eluted with an equivalent
50 cm of rain. The control, Atrazine, leached 15-25 cm.

No difference in the columns incubated under aerobic Vvs.
anaerobic conditions.

This is an acceptable leaching study and can be used to
support proposed uses were this data is required. ’

Mobility
Adsorption

Acc. # 234289 Vol. 6 of 7. Section C. Appendix
C-25 page 582. Adsorption and leaching in soil.
Report D81161A The meeting of -
10/17/73, did not indicate that adsorption was

a requirement for this use. It has been used to
support the registration of this chemical (in that
gense is acceptable for this use) and if otheruses
are proposed that have this requirement, desorpion
values may be required. .

Y
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Conclusions

R T .

Baquacil is rapidly adsorbed to all soils tested and
equilibrium was reached between 1-4 days. The amount
adsorbed by sandy loam [pE 6.6[, sandy loam {pH 8.0],
calcareous clay loam, and coarse sand was 25,000; 34,331;
§1,000; 6,970; ug/g respectively. Adsorption Kgq values
were {maximal) 851, 880, 803, and 540 respectively (after
one day). Adsorption values are related to percent organic
matter. KJ values increased over time of incubation and
at 7 days were (maximal) 1824, 705, 629,and 816. The
notable exception was calcareous clay loam which decreased
with time. -

No corresponding desorption values were reported.  Since

the leaching study showed that Baquacil and its degradates

do not leach, the desorption values for this particular

use do not need to be submitted. The soil metabolism

study as well as the activated sludge also indicated high
adsorption and strongly bound, as indicated by the difficulty
in extraction. : -

.This study is acceptable and can be used to support propesed
uses wkerethis data is required.

Ancill
Rat metabolism

A dosage of 100 mg/kg 14C-Baquacil resulted in
around 90-95% of the activity excreted in the
faeces within five days; c. 6% in the urine, 0.6%
in the bile and c. 0.2% in the expired air. Only

‘c. 20% of the material could be extracted from the
.faeces and showed a chromatographic profile simil ar

to Baquacil. Chromatorgraphy of the urine indicated -
that it consisted of highly mobile compcaents.
Chromatographyof the Baquacil itself indicated up

to 10 components of which some are mobile and some

are immobile. . :

A dietary exposure of 100 ppm of Baquacil(radio
labeled) found tissue distribution in fat (1.2 ppm/
depuration half-life of four weeks),liver (0.8 ppm),
kidney (0.1 ppm), and none detected in the brain.

Tdentification of components in the urine indicate

+hat two oligomers of Baquacil with two cyanoguanidine

end groups plus 3,3’-dicyano-1,1 -hexamethylene
diguanide and 1- (6-aminohexyl) ~-3=-cyanoguanidine.

Indications are that the faecal polymer-related .
material is not metabolized by the gut microorganisms.

This study is an ancillary study and was reviewed
as such, with intent to understand the fate in the
environment more fully, with potential deficiencies

‘not addressed.

hy
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Note :. ¢

chromatography of this chemical indicated that
there were at least 10 components of Baquacil
and that some are mobile and some are immobile.

The mobile ones apparently are excreted in the
. urine and it may be plausable that the immobile

components-fractions are the adsorbed components
in soil, activated sludge, etc., with the mobile
ones being discharged, desorbed, or extracted from
goil or activated sludge. .

This is an ancillary study and was reviewed in that
context. ‘ , .

From the meeting of 10/17/73, the Hllowing data
requirements were outlined: )

1. Soil TIC
2. Activated sludge
3. Hydrolysis at pE 5, 7, and 9
4. Photodegradation
5. Data on mixtures--microbial degradation in
water of mixture vs. separate chemicals.
1. identify, if any, reaction products.and
quantify. SR .

Yo
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Recommendations

The fate of this chemcial in the environment has
not been discerned. .

The following study is required for this use and was
not submitted with this submission (data gap).
1. Hydrolysis

The following studies submitted have deficiencies

and/or require clarification. :

1. Soil metabolism Acc. $234289 Vol. 6 of 7.
Section C. Appendix No. C-26 page 1027. ~
Preliminary laboratory studies of the

".degradation of l4c-Baquacil in soil.

a) degradates/metabolites extracted will have
to be identified. )

‘b) temperature of the study was not given.

_¢) Fig. 2 is claimed to be anaerobic degradation
data, however, the title does not indicate
this (i.e. is the table correctly indentified).
Anaerobic soil degradation is not a
requirement for this use and this comment is
for the applicants own information. ‘

d) these deficiencies/clarifications do not have
to be addressed if the applicant attaches a
statement to the label such as, Do not
discharge into lakes, streams, or ponds.

2. Photolysishazc. #234289 Vol. 6 of 7. Section C.
Appendix No. C-27 page 1055. Preliminary study
of the photodegradation in water of Baquacil.

a) degradative products greater than 10% of
applied materig&igggl have to be identified.

b) material balanc€ato £¢ submitted. .

c) what effect does the ‘polythene covering on
crystallising dishes have on the photodegradation
of Baquacil.

d) what effect to photolysis does storing the
samples in glass houses have (other than
simulate indoor pool conditiomns) to
outdoor treated pools.

e) degradation rates for deionized water (kept

in the dark), are less or the same as river

water (kept in the dark), which i.dicates

hydrolysis and not microbial attack when
compared to photodegradation of Bagquacil

in river water. Could this photodegradation

be mitigated by organic matter in the water?

¥

f) these deficiencies/clarifications do
not have to be addressed if the applicant
attaches a statement to the label such as,
Do not discharge into lakes, streams, Or
. ponds. These deficiencies/clarifications
will have to be addressed if Toxicology
Branch requires photodegradation studies /C>

Y29
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Y Disinfectants Branch

Questions you may have concerning this environmental fate review should be
addressed to either Dr. Gunter Zweig or Robert J. Carsel of the Environ-
mental Fate Branch, Telephone 557-7377

Sincerely,

. A. E. Castiilo

NN

Registration Division (TS-767)

7 o AL

(Any changes to this review must be coordinated with the prod17 manager)
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