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Section Al
Annex Point 11A1

Application for the Annex I inclusion of a new active
substance

1.1 Applicant

Baker Petrolite

Kirkby Bank Road

Knowsley Industrial Park

Liverpool

L337SY

Tel: +44{0)251-545-3742

Fax: +44{0Y151-547-3590

E-mail: peterjacques@bakerpetrolitecom

1.2  Manufacturer of
Active Substance

Micheal-Harless
Baker Petrolite/Manufacturing/ Plant Management
19815 South Lake Road

(if different) Ut L
Taft, California 93268
USA
1.3 Manufacturer of As above

Product(s)
(if different)
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Section A3.15
Annex Point 1A 111.3.11

Explosive properties

were placed under temperatures and pressures similar to those found in
acrolein processing plants. The mixtures were then compressed rapidly
to determine the temperature and pressure at which the mixture would be
most likely to ignite. The paper specifies that at pressures lower than 7
atm, it was not possible to ignite the acrolein/air mixture.

The published EU Existing Substances Risk Assessment for acrolein
indicates that although there are no published data for explosive
properties of the active substance in liquid form, no further testing for
this property would be required as the explosive potential of the vapour
in air is well known and that the risk mitigation measures already in
place to prevent explosive atmospheres being formed were sufficient to
prevent the perceived hazard.

As discussed in Document I11A Section 2.10.1.2, Confidential Appendix
Xl, Acrolein is supplied in specialised containers (cylinder containing
168 kg active substance or skid tank 1113.6 kg active substance).
Acrolein contains hydroquinone as a stabiliser to prevent polymerisation
occurring (acrolein can undergo rapid polymerisation in a highly
exothermic reaction in the presence of air, acid or alkali). The containers
are pressurised and the active substance is kept under nitrogen to keep
the substance as a liquid and out of contact with air. Containers are not
opened to air but are attached to the feed system which is also
maintained under nitrogen. Acrolein will only come into contact with
dissolved oxygen in the water in the pipes to be treated, therefore
explosive atmospheres will not be formed during application.

There are only two reported incidents of explosions involving acrolein.
1) Taft, USA 11 Dec 1982

Listed on UNEP APELL Disasters Database
(www.uneptie.org/pc/apell/dosasters/lists/disasterloc)

A report of the incident was made by the University of Delaware
Disaster Research Centre (Quarantelli, EL et al (1983) Evacuation
Behaviour: Case study of the Taft, Louisiana chemical tank explosion
incident. www.udel.edu/DRC/preliminary/miscreport34.pdf). The report
records that monitoring of the internal temperature of a storage tank
containing 45.000 gallons acrolein showed an increase over several
hours and this resulted in the tank exploding causing a fire. A full report
on the cause of the tank heating has not been published, but the internal
heating in the tank would suggest that the substance was undergoing
rapid polymerisation and therefore the explosion was due to increases in
pressure and temperature in the tank as a result of an oxidation reaction
not due to an intrinsic explosion potential of the active substance.

2) Niihama, Ehime, Japan 23 Dec 1998

Listed on the JST Failure Knowledge Database
(http://shippai.jst.go.jp/en/Detail ?fn=0&id=SC1200108&)

In this case hot liquid nitrate coolant leaked through a hole in the heat
exchanger (caused by corrosion) into the reactor at an acrolein

manufacturing plant. The resulting high temperature reaction material
blow out of the rupture disk and caused a fire in surrounding forests.
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Section A4.2 (d)

Analytical methods including recovery rates and the
Annex Point 1A 1V.4.2

limits of determination for the active substance, and for
residues thereof, and where relevant in/on the following:

Animal and human body fluids and tissues

Remarks
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2.1.3 & 2.2.1 The Applicant has not completed these Sections. The UK CA does
not consider these to be significant omissions.

2.3.3 The applicant stated the cylinder weight in pounds. The UK CA has re-
expressed this weight as kilogrammes.

2.4.2 The bacterial numbers were determined using the serial dilution
methodology set out in the National Association of Corrosion Engineers (NACE)
standard test method 0194-94. NACE International is a long established,
worldwide organisation dedicated to protecting people and the environment from
the effects of corrosion. The NACE standard test method 0194-94 serial dilution
methodology is therefore a well established and commonly used methodology for
determining the effect of a biocide on the size of bacterial populations.

The UK CA considers the methodology used to be acceptable. The efficacy
template does not require the Applicant to state a number for the reliability
indicator. However, the UK CA considers the reliability indicator to be 2 (see
below).

Results and discussion

The UK CA accepts the Applicant’s version, with the following comments.

3.1.1 Using the serial dilution method, the number of positive bottles is a direct
measure of the number of bacteria in the samples. For example, where the data
shows that 4 positive bottles were obtained, this indicates that the samples
contained 4 logy, bacteria ml™, that is to say 10,000 bacteria mI™. This is
illustrated in the tabulated data presented in Section 3.5.

3.1.2 The Applicant has stated that ‘24 h after treatment with 15 ppm acrolein the
bacterial levels were reduced by at least 6 log;o units or greater than 99.9999 %’.
This was the reduction in bacterial numbers measured in relation to the untreated
control tanks, and not to the bacterial levels in the up-take water in the treated
tanks at the time of treatment. As the bacterial levels in the up-take water in all of
the treated and untreated tanks were very similar, the UK CA considers that the
Applicant’s comparison of the treated tanks with the untreated control tanks is the
correct comparison to make, and is thus acceptable.

4.1,4.3.1,4.3.2.& 4.3.3 The Applicant’s statements in these Sections relate to a
series of initial laboratory tests conducted before field testing was begun. These
tests were designed to establish the minimum effective concentrations of acrolein,
under laboratory conditions, against common marine bacterial strains, general
aerobic and facultative anaerobic bacteria (GAB) and sulphate reducing bacteria
(SRB). These tests were ‘range finding’ tests, with the results used as a basis for
the concentrations of acrolein used in the field test. Based on the results of these
tests, the field test was conducted using 1, 3, 9 and 15 ppm acrolein.

The Applicant has not presented the results of these laboratory tests in the RSS.
However, the UK CA considers that the field results, which have been presented
in the RSS, demonstrated the efficacy of 9 ppm and 15 ppm acrolein against GAB
for < 24 hours and up to 48 hours, respectively. As the UK CA considers field
data to be a superior way of demonstrating efficacy than laboratory data, the UK
CA does not consider the absence of the laboratory data to be a significant
omission.
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Conclusion

5.4 The UK CA agrees with the Applicant’s conclusions regarding the
effectiveness of acrolein against GAB. The UK CA also agrees with the
Applicant’s conclusion regarding the presence of SRB in the ballast tanks.
However, no SRB were present in the seawater used to fill the tanks, and most of
the ballast water samples from the treated and control tanks contained no SRB
(see Section 3.5). For this reason, although agreeing with the Applicant’s
statement regarding SRB, the UK CA does not consider the field test as providing
any evidence for the effectiveness of acrolein, under field conditions, against
SRB.

5.5 The UK CA agrees with the Applicant’s statements, but only in relation to the
effectiveness of acrolein against GAB.

The UK CA considers the field test results as demonstrating the efficacy of
15 ppm acrolein against GAB, but not against SRB.

Reliability

2

Acceptability

The UK CA considers the data to be acceptable in support of Annex I inclusion.

Remarks All data and endpoints presented in the study summary have been checked against
the original study and are correct.
COMMENTS FROM ...

Date

Materials and methods

Results and discussion

Conclusion

Reliability

Acceptability

Remarks
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1.1 (mixed) Population / Inoculum (if necessary; include separate table for different samples)

Criteria Details

Nature General aerobic and facultative anaerobic bacteria and
sulfate reducing bacteria.

Origin

Initial biomass The GAB concentrations in the ballast uptake samples

ranged from 4 — 5 log;o GAB/mI for each of the 10 tanks

Reference of methods

Not specified

Collection / storage of samples

Water samples were collected by delivery topside via a %2
inch industrial hose. Three 100 ml samples were obtained
in triplicate during the filling operation of the ballast tanks
approximately 15 minutes apart. These samples were
immediately diluted into culture bottles and parallel
samples were fixed for microscopy.

Preparation of inoculum for exposure Not specified

Pretreatment Not specified

Initial density of test population in the test system Not specified

15 Test conditions

Criteria Details

Substrate Port Guanta water used for ballast uptake

Incubation temperature Depth in water column (m): Temperature(°C):
1.0 27.73
5.5 25.59
10.9 25.21

Moisture Not specified

Aeration Not specified

Method of exposure Not specified

Aging of samples Not specified

Other conditions Not specified
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The efficacy template does not require the Applicant to state a number for the
reliability indicator. However, the UK CA considers the reliability indicator to be
2 (see below).

Results and discussion

The UK CA accepts the Applicant’s version, with the following comments.

3.3. & 3.6.2 The Applicant has not completed these Sections. The UK CA does
not consider these to be significant omissions.

3.1,3.1.1, 3.5 & 5.3. Although the Applicant has provided a written summary of
the results, the data have not been presented in Sections 3.1.1 & 3.5. As Section
3.1. refers to the results for planktonic and sessile bacterial monitoring, acrolein
residual monitoring, and a time-Kkill test, the UK CA has presented these data in
Appendix 1 to this RSS.

The bacterial count results presented are for planktonic and sessile GAB, SRB
and general anaerobic and facultative anaerobic bacteria. Although not stated in
the RSS, the study report states that thioglycolate media was used for the
enumeration of the latter. This is why the results for general anaerobic and
facultative anaerobic bacteria have been presented under the heading of ‘Thio’.
The SRB were enumerated in two ways, namely, by the use of a modified
Postgate’s media and by the use of ‘RapidChek I’ test kits. The results for the
former have been presented under the heading ‘SRB’, and those for the latter
under the heading ‘RC’.

The method used to record/score the effect is described in Section 2.4.2. For
example, in the serial dilution method used in the study, if 6 positive bottles are
obtained, this indicates a bacterial count in the range

10° — 10® microorganisms ml . Following the convention in the serial dilution
method, the upper value is reported. So, in this example, the count is reported as
10® microorganisms ml™. In this particular study, the counts have been expressed
as log values. So, a count of 10° microorganisms ml™ would be expressed as ‘6”.

In Section 3.1. the Applicant has stated that ‘continuous treatment with acrolein at
low levels provided the control of planktonic bacteria throughout the system
specified by EPC’. Although the RSS provides no further information on this, the

study report states that ‘the purpose of the pilot work was to determine the most
efficient and economical microbiocide for controlling bacteria at this facility.
Control of bacteria was defined by the Exxon Pipeline Company (EPC) as
maintaining a bacterial level not in excess of 1 - 9 to 10 - 99 bacteria/ml
throughout the system’. The objective of the acrolein treatment was, therefore, to
produce and maintain a viable bacterial count of < 100 microorganisms ml™ i.e. a
log;o value of 1 — 2. For those sampling points that were used to monitor acrolein
residues (Table 2), the monitoring results can be compared with the planktonic
counts (Tables 1a & 1b). This showed that an acceptable level of planktonic
bacteria (< 100 microorganisms ml™*) was maintained during the 7 day treatment
period.

From the residue data, the UK CA has calculated that the average concentration of
acrolein at these sampling points during this period was 10.36 ppm After the
treatment period, the residue levels, as would be expected, decreased sharply and
the bacterial counts increased to unacceptable levels. The results from the time
kill tests (Table 4), which were also based on samples taken from the same
sampling points, also demonstrated the effectiveness of 10 ppm acrolein against
planktonic bacteria. The results for sessile bacteria (Table 3) demonstrated the
ability of 10 ppm acrolein to markedly reduce the size of the sessile population on
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the guard filter during the first 5 days of treatment.

On the basis of these results, the UK CA agrees with the Applicant’s statements in
Sections 3.1 and 5.

Conclusion

5.4 & 5.5 The UK CA agrees with the Applicant’s statements.

Reliability

2

Acceptability

The UK CA considers the data to be acceptable in support of Annex I inclusion.

Remarks All data and endpoints presented in the study summary have been checked against
the original study and are correct.
COMMENTS FROM ...

Date

Materials and methods

Results and discussion

Conclusion

Reliability

Acceptability

Remarks
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APPENDIX 1
Table 1a Planktonic bacterial sampling results pre- and post-treatment with variable concentrations of
Magnacide B
Area of system
Time after Tank 2238 Tank 2100 IGF 101 IGF 102
initiation of outlet outlet outlet outlet
treatment Number of Number of Number of Number of
(days) Bacteria Bacteria Bacteria Bacteria
SRB | GAB | THIO RC | SRB | GAB | THIO RC SRB | GAB | THIO | SRB | GAB | THIO
-1 3 5 >6 ND 4 4 5 ND 4 4 4 4 >6 5
+1 5 4 >6 ND <1 <1 ND <1 1 4 <1 3 3
+2 5 5 5 1E+05 <1 <1 2 1E+04 <1 <1 2 <1 2 2
+3 5 3 4 1E+05 | <1 1 2 1E+04 | <1 <1 2 <1 1 2
+4 4 3 4 ND <1 <1 1 ND <1 <1 <1 <1 <1 <1
+5 2 3 1E+04 | <1 <1 1 1E+04 | <1 1 1 <1 <1 <1
+6 2 4 1E+04 | <1 <1 2 1E+04 | <1 3 <1 2
+7 5 2 4 1E+04 <1 <1 2 1E+04 <1 <1 2 <1 2
+8 >6 3 4 1E+05 2 3 3 1E+04 1 3 4 2 2 3
+9 4 4 4 1E+05 | 4 3 5 1E+05 | 4 3 4 4 2 5
+10 3 2 4 ND 5 3 5 ND 5 2 5 3 2 3

Table 1b Planktonic bacterial sampling results pre- and post-treatment with variable concentrations of

Magnacide B
Area of system
Time DF-104 A&B Clean water Injection
after initiation outlet tank outlet Pump outlet
of treatment Number of Number of Number of
(days) Bacteria Bacteria Bacteria
SRB GAB THIO SRB GAB THIO SRB GAB THIO RC
-1 4 4 5 4 4 5 4 5 5 ND
+1 <1 2 3 2 5 4 <1 <1 4 ND
+2 <1 1 4 <1 <1 2 <1 <1 2 1E+03
+3 <1 <1 2 <1 <1 2 <1 <1 2 1E+04
+4 <1 <1 <1 <1 <1 <1 <1 <1 <1 ND
+5 <1 <1 2 <1 <1 <1 <1 <1 1 1E+04
+6 <1 <1 2 <1 <1 2 <1 <1 3 1E+03
+7 <1 1 1 <1 <1 2 <1 <1 1 1E+04
+8 2 3 3 1 2 3 2 3 3 1E+03
+9 3 4 4 4 3 4 4 4 4 1E+04
+10 3 3 4 4 5 4 4 4 4 ND

Table 1c Planktonic bacterial sampling results pre- and post-treatment with variable concentrations of

Magnacide B
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Area of system
Time SWD well Recycling
after initiation No. 2 unit
of treatment Number of Number of
(days) Bacteria Bacteria
SRB | GAB | THIO | SRB | GAB | THIO
-1 4 3 4 4 3 >6
+1 <1 1 5 4 3 >6
+2 <1 <1 2 3 4 >6
+3 - 1 3
+4 <1 <1 1 <1 2 3
+5 <1 1 <1 <1 <1 <1
+6 <1 <1 2 <1 1 5
+7 <1 <1 2 1 1 4
+8 1 1 3 2 3 2
+9 3 2 4 4 2 4
+10 3 4 4 4 4 5
Table 2 Acrolein concentrations following
treatment with Magnacide B
Time Avrea of system
after .
initiati ; Tank 2100 | IGF 101 | DF-104 A&B | Clean water Injection
infliation o outlet outlet outlet tank outlet | Pump outlet
treatment - :
(days) Acrolein concentration (ppm)
0 0 0 0 0 0
+1 5.6 2.1 1.4 0.3 0
+1 9.3 8.3 5.6 4.1 2
+1 12.4 11 9 6.5 4.1
+1 9.2 8.3 5.7 5 34
+1 7.2 6.6 4.7 3.8 2.9
+2 75 7 6.3 6.6 6.1
+2 115 10.4 9.2 8.8 8.3
+2 15.3 13.3 12 11 9.5
+2 20 17.8 14.9 13.3 12.2
+3 20.7 214 20.1 18.7 17.4
+3 18.9 18.2 16.4 15.3 15.8
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+3 16 15.1 144 144 131
+3 18.9 18.3 15.8 151 13.3
+3 245 22.8 23.6 21.4 16.9
+4 19.2 19.1 17.8 17.8 17.3
+4 18.7 18.3 16.2 155 15.6
+4 20 19.2 135 13.7 13.8
+5 255 20.5 23.6 18.7 19.6
+5 147 13.3 12.9 13.8 13.8
+5 12.2 12.2 115 115 12
+5 9.9 8.8 8.6 8.4 8.6
+5 9.9 9.7 8.6 9 8.8
+6 8.8 8.3 8.3 7.2 7.7
+6 10.2 9.2 8.4 8.6 8.1
+6 8.3 7.7 8.3 1.7 7.5
+6 8.3 7.5 6.8 7 6.5
+6 7.2 75 6.6 7.2 7.5
+6 5.2 5.6 5 5.2 5
+7 25 2.3 16 2.3 2.3
+7 3 25 21 25 2
+7 4.5 4.1 41 3 3.2
+7 7.2 5.6 4.7 3.6 3.8
+7 9.9 8.6 8.4 8.1 7.5
+8 14 14 14 14 14
+8 0 0 0 0 0
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Table 3 Sessile bacterial sampling results pre- and post-treatment with variable concentrations of

Magnacide B

Time Area of system
inﬁ]ic;iron Guard filter
of Number of
treatment Bacteria
(days) |SRB | GAB | THIO| RC
-1 >10 | >10 >10 | 5E+073
+5 3 3 5 | 1E+04

Table 4 Time-Kkill results following treatment with

variable concentrations of Magnacide B

Contact time (h)
Acrolein
. 6 12
Concentration
(ppm) Number of Number of
Bacteria Bacteria
SRB | GAB | THIO | SRB | GAB | THIO

5 3 1 4 <1 1 3
10 1 1 4 <1 1 1
20 <1 <1 1 <1 <1 <1

Control >6 2 >6 5 2 >6
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Materials and methods

The UK CA accepts the Applicant’s version, with the following comments.

2.1,2.1.1 & 2.1.2 In their dossier, the Applicant has specified (Doc. 111B, Section
2.2) that the biocidal product Magnacide B contains 99.7 — 99.8 % w/w/ acrolein.
Given that 99.7 — 99.8 % of Magnacide B is acrolein, the UK CA considers that,
from the efficacy point of view, the active substance and the biocidal product are
the same. For this reason. the UK CA is satisfied that the efficacy data presented
in this RSS, if acceptable, can be used in support of the active substance.

2.1.5 The term “one skid application’ refers to the way in which acrolein was
dosed. The biocide was contained in a skid tank. These are enclosed metallic
containers which, following dosing, are cleaned and then re-used. The skid tanks
used for acrolein are specifically built for use with the product. Following use,
they are returned to the Applicant for cleaning.

The term ‘injection system’ is the system responsible for pumping water into rock
formations for the purpose of forcing the oil and gas out of the formations and
into the production wells.

2.3.3 Although not mentioned in this Section, the original study report states that,
in the treatment reported in this study, the acrolein was applied as a batch
treatment.

The Applicant has stated that a volume of 1111 kg of acrolein was applied. This
is, in fact, a weight of product and not a volume.

2.3.7. The Applicant has stated that no controls were conducted. However, as the
results obtained prior to treatment allow a comparison to be made with the results
following treatment, the UK CA considers the pre-treatment results to be
acceptable as control data.

2.4.2 The serial dilution methodology used for measuring the levels of planktonic
bacteria is taken from the NACE Standard TMO 194-94. This standard, produced
by NACE International, formerly the National Association of Corrosion
Engineers, is a well-established and commonly used standard within the oil
industry.

The use of biocoupons, in which specimens of material (the coupons) are exposed
to the environment to be monitored, is a commonly used method for obtaining
samples of sessile bacteria. As described above, the serial dilutuion method for
measuring the sessile populations, is a well established and common technique.

5.2 This Section refers to the methodologies followed in the study. The UK CA
considers the methodologies used to be acceptable. The efficacy template does
not require the Applicant to state a number for the reliability indicator. However,
the UK CA considers the reliability indicator to be 2 (see below).
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Results and discussion

The UK CA accepts the Applicant’s version, with the following comments.

4.3.1,4.3.2 & 4.3.3 The Applicant has not completed these Sections. The UK CA
does not consider these omissions to be significant.

3.1 The Applicant has stated that, in the 5000 m® tank, no samples of planktonic
SRB and GAB were measured before treatment began. Neither the RSS nor the
original study report indicate the reason for this.

Although the absence of such pre-treatment data means that there is no control
data for planktonic SRB and GAB in the 5000 m* tank, the UK CA does not
consider this to be a significant omission. The reason for this is that sessile
bacteria are attached to surfaces and are usually contained within biofilm which
shields them from biocide attack. For this reason, if a biocide is shown to be
efficacious against sessile bacteria, this means that it will also be efficacious
against planktonic bacteria. Therefore, as control data have been reported for
sessile SRB and GAB in the 5000 m® tank, and in the filter and injection wells,
the UK CA considers that the absence of control data for planktonic bacteria in
the 5000 m? tank is not a significant deficiency in the reporting of the study.

5.3 In the RSS the Applicant has expressed the sessile bacterial numbers as SRB
and GAB per ml. However, the numbers should be expressed as SRB and GAB

per cm? (the area of biocoupon swab sampled) and this is how they were reported
in the original study report. The UK CA considers this to be a minor error.

The UK CA agrees with the Applicant’s statements regarding the efficacy of the

acrolein batch applications on the levels of sessile and planktonic SRB and GAB.
These statements are in accordance with the data presented in Tables 1 and 2 and
in Figures 4 — 8.

The UK CA considers the results as demonstrating that, when acrolein was used
under field conditions, a concentration of 50 ppm acrolein, when dosed as a batch
treatment for 1 hour twice weekly, was efficacious against both sessile and
planktonic SRB and GAB.

Conclusion

5.4 & 5.5.The UK CA agrees with the Applicant’s statements.

Reliability

2

Acceptability

The UK CA considers the data to be acceptable in support of Annex I inclusion.

Remarks All data and endpoints presented in the study summary have been checked against
the original study and are correct.
COMMENTS FROM ...

Date

Materials and methods

Results and discussion

Conclusion

Reliability
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Acceptability

Remarks
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Table 1.- Summary of acrolein residual throughput in Chihuido water
injection system during one skid acrolein application

) ] Duration for
Injection Efr;ance Time Until 'I\?/Ieas)i(tljrS:Im Blocidal i
VVJ | et Residual Detectod Concentration (

e njection Detected (h) etecte > 50 ppm)
Plant (ppm) )
(min)

5K Tank | --—--- <5 min 266 > 120
D6 near 1.6 217 > 60
D44 near 2.0 135 70
D30 near 2.4 113 90
T2 intermediate 3.0 241 > 75
78 intermediate 4.0 146 > 60
A30 intermediate 4.0 101 > 60
240 outlying 10.5 99 > 30
247 outlying 10.5 108 > 30

Table 2.- Summary of impact of acrolein program on bacterial
concentrations at injection wells

Type of .
Bacteria Before Acrolein During Acrolein Program
. Program
Monitored
Sessile SRB 6.0 2.2
Planktonic
SRB 4.8 2.3
Sessile GAB 6.0 1.4
Planktonic
GAB 6.0 1.7

Data expressed as log;o bacteria per ml for planktonic bacteria and log;g
bacteria per cm? for sessile bacteria. Each number represents an
average of all wells sampled before treatment and during the course of
the treatment program.
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Figure 5.- Sessile SRB at injection wells during acrolein treatment program
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Figure 6.- Sessile GAB at injection wells during acrolein treatment program
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Figure 8.- Planktonic GAB at injection wells during acrolein treatment
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Conclusion 5.4 The UK CA agrees with the Applicant’s conclusion.

Reliability 2

Acceptability The UK CA considers the data to be acceptable in support of Annex | inclusion.
Remarks All data and endpoints presented in the study summary have been checked against

the original study and are correct.

COMMENTS FROM ...

Date

Materials and methods

Results and discussion

Conclusion

Reliability

Acceptability

Remarks

1.2 Test organism (if applicable)

Criteria Details

Species Aerobic and anaerobic bacteria

Strain Not specified

Source Naturally occurring water (Waters C, Q and P).

Waters C and Q: from oil-field floodwater systems
Water P: from a commercial cooling tower

Laboratory culture

No — the bacteria tested were those present in naturally occurring
waters.

Stage of life cycle and stage of stadia Not specified
Mixed age population Not specified
Other specification Not specified
Number of organisms tested Not specified
Method of cultivation Not specified
Pretreatment of test organisms before No

exposure

Initial density/number of test organisms | Not specified

in the test system
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As the focus of the study was on anthraquinone rather than acrolein, and as
acrolein was used as the control, the study provided no baseline control data on
the original levels of SRB at the site. In other words, no control data were

presented which would allow the SRB levels during acrolein treatment to be
compared with pre-acrolein treatment levels.

5.2 The efficacy template does not require the Applicant to state a number for the
reliability indicator. However, the UK CA considers the study design to be an
unsuitable test system for the investigation of the efficacy of acrolein. For this
reason, the UK CA considers the reliability indicator to be 4 (see below).

Results and discussion

3.1, 3.1.1 & 5.3 On the basis of the SRB results presented in Section 3.1.1, the
UK CA agrees with the Applicant’s statements. The UK CA notes, in particular,
the Applicant’s statements (Section 3.1) that ‘the results from the SRB serial
dilutions for the A system indicate that the population remained relatively stable
throughout the trial and control periods’, that ‘except for 2 wellhead water
samples, the SRB levels were between 10 and 10 cells/ml throughout the
treatment and control periods’, and that ‘as with the A system, no definite trends
with treatment cycle were evident’.

The UK CA can accept that the fact that acrolein was already being used before
the anthraquinone test began, indicates that the operators of the system were
sufficiently satisfied with its ability to reduce the SRB levels at the tests site.
However,

e The SRB levels tended to remain stable during the test and control periods.
e In both parts of the test system, no definite trends were evident.

e No baseline control data was available to enable a comparison to be made
between the SRB levels found during acrolein treatment, and those found
before acrolein treatment began.

For the above reasons, the UK CA considers that the data presented are not usable
in support of the efficacy of acrolein against SRB.

Conclusion

5.4 The UK CA agrees with the Applicant’statement regarding the stability of the
SRB population throughout the water injection system. However, the UK CA
does not consider the Applicant’s other statements to be relevant to the efficacy of
acrolein as a biocide.

5.5 The Applicant stated the weights in pounds and the volumes in gallons. The
UK CA has re-expressed these weights and volumes as kilogrammes and litres.

Reliability

4

Acceptability

In the UK CA’s opinion, the study is not acceptable in support of Annex |
inclusion.

Remarks All data and endpoints presented in the study summary have been checked against
the original study and are correct.
COMMENTS FROM...

Date

Materials and methods

Results and discussion

Conclusion
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Reliability

Acceptability

Remarks
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biocide, the level of SRB in the location remained high (10° SRB ml™). This high
SRB level therefore acted as a baseline control against which the efficacy of the
acrolein treatment could be assessed.

2.4.1 &2.4.2 The method stated is that for obtaining bacterial counts. However,
in the study, corrosion rates were also measured. The methodology employed in
measuring corrosion rates was the corrosion coupon (weight loss) method. This is
a well established and commonly used methodology in this area. Essentially, the
method involves exposing specimens of material (the coupons) to the
environment to be monitored, and then removing them for analysis. The basic
measurement determined from corrosion coupons is weight loss. The coupons are
pre-weighed, and, following the selected exposure period, are cleaned and re-
weighed. The difference between the two weights represents the amount of metal
lost. This is the corrosion rate and is measured as millilitres penetration per year
(MPY).

5.2 The original study report has not been submitted, and the Applicant has been
unable to locate it. For this reason, although the UK CA has commented on the
RSS, the UK CA cannot verify the accuracy of the information presented in the
RSS. In addition to this, no results have been presented on SRB numbers during
the test period. For these reasons, the UK CA considers the reporting of the
methods and results to be insufficient, and therefore considers the reliability
indicator to be 4 (see below).

Results and discussion

3.5 The data presented are the results of the monitoring of microbiologically
induced corrosion rates at the location. The graph presents the corrosion rates in
MPY both before and during acrolein and anthraquinone treatment.

The results showed that a corrosion rate of approximately 380 MPY was
measured 15 days after the initiation of acrolein/anthraquinone treatment. The
corrosion rate then decreased steadily to < 10 MPY at 120 days after initiation of
treatment.

Although the UK CA accepts that there is a well-established link between levels
of SRB in aquatic environments such as those found in off-shore oil facilities, and
the levels of corrosion found in such environments, no data on SRB have been
presented. For this reason, the RSS presents no direct evidence for the efficacy of
acrolein as a biocide against SRB.

5.3 The UK CA accepts the Applicant’s statement that the corrosion rates
decreased to 3 MPY. However, as no data on SRB levels have been presented,
the UK CA cannot determine the accuracy of the Applicant’s statement that the
SRB contamination levels decreased by 99 %, nor the other statements made in
this Section.

Conclusion 5.4 & 5.5 As no data have been presented to demonstrate that the SRB
contamination levels were reduced by 99 %, the UK CA does not agree with the
Applicant’s’statements.

Reliability 4

Acceptability

In the UK CA’s opinion, the study is not acceptable in support of Annex |
inclusion.

Remarks

All data and endpoints presented in the study summary have been checked against
the original study and are correct.

COMMENTS FROM ...
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EVALUATION BY RAPPORTEUR MEMBER STATE

Date

8/2/2008

Materials and methods

2.1,2.1.1&2.1.2 In their dossier, the Applicant has specified (Doc. 111B, Section
2.2) that the biocidal product Magnacide B contains 99.7 — 99.8 % w/w/ acrolein.
Given that 99.7 — 99.8 % of Magnacide B is acrolein, the UK CA considers that,
from the efficacy point of view, the active substance and the biocidal product are
the same. For this reason. the UK CA is satisfied that the efficacy data presented
in this RSS, if acceptable, can be used in support of the active substance.

2.2 The entry in this Section is a list of all of the reference substances used in the
original studies summarised in this report, including those for which the results
have been presented in Table 1.

2.3.7. The controls are ‘not stated’ because the report is a summary of a number
of original studies on acrolein.

5.2 The efficacy template does not require the Applicant to state a number for the
reliability indicator. However, the UK CA considers that this RSS has major
reporting deficiences. For this reason, the UK CA considers the reliability
indicator to be 3 (see below).

Results and discussion

3.1.1 & 3.5 The results in Table 1 are a summary of the results obtained from 28
different studies conducted at various times and in various geographical locations.
The entry in Section 3.1 is a summary of these summary results.

4.3.2 The entry in this Section refers to the test organisms in the key study by
Penkala, et al, 2003. Please refer to RSS B5.10.2(1).

4.3.3 & 5.3 The first pragraph relates to results obtained by Penkala, et al, 2003.
Please refer to RSS B5.10.2(1). The second paragraph relates to data that are not
in any of the studies considered by the Applicant to be key in support of acrolein.

5.1. Three of the case studies have been cited as key studies by the Applicant, and
are presented elsewhere in this evaluation. Please refer to:

1. RSS B5.10.2(4) — Case history |
2. RSS B5.10.2(7) — Case history 1V
3. RSS B5.10.2(3) — Case history V

Case histories Il & 111 have not been cited as key by the Applicant.

Conclusion

5.4 As the results presented in Table 1 are only summary results, and the original
studies have not been cited as key studies, the UK CA cannot conduct an
evaluation of the data. For this reason, the UK CA cannot verify the accuracy of
the results presented and therefore cannot agree with the Applicant’s conclusion.
The UK CA does, however, agree with the Applicant that if laboratory based data
demonstrate efficacy against planktonic bacteria, this does not demonstrate
efficacy against sessile bacteria under field conditions.

5.5 For the reasons stated above for 5.4 the UK CA does not agree with the
Applicant’s statement.

Reliability

3
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Acceptability In the UK CA’s opinion, the study is not acceptable in support of Annex |
inclusion
Remarks 1.1 This report does not report on an original study, but summarises the results

from a number of original studies that have been conducted on acrolein.
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Table 1
Table 2. Biocide Selection Tests Comparing Acrolein Performance to Other Biocides _
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