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Unser Zeichen:  C B46/02/st
Ansprachpartner: Harr Dr. Schissner

Gealsenkirchen, 22.04.2002
TEST CERTIFICATE
Use of the 2-K-EP-impreghating resin
Konudur 160 BRAWO I
for laminates and polyester needle felt hoses

reconstruction of sewers
- waterhygienic assessment -

(Radraft dated 12.09,1997, Dir.Tgb.-Nr.: C 1304/97/s5n)

- English version of aur tast cartificate, dated 27.03.2002, Ref.: C BOG/02/st -

Applicant: MC-Bauchemis Miiller GmbH & Co. KG
Am Kruppwald 6-8

D-46238 Botirop

Test material: Konudur 160 BRAWO 1
Receipt of the sample: 09.05.1995
Test piecas: test pieces, meaguring:

Acemxdemx 16cm

Test period: 22.05.1995 - 01.06.1995

(experimental)

Application: sealing and reconstruction of sewers
Formulation: 2-component-systern / epoxid-resin-based

This test certificate consists of 3 pages and 1 annex.

Curch die DAP Deutschas Akkreditierungsaystem Priifwesen Deutschar AkkreditierungsRat
GmbH akkreditiertes Friflaboratoricm

Die Akkreditierung gilt for die in der Urkunde

aufgefiihrten Prifverfahren. DAR-PL-2548.00

Trigar aa Hyglana-Instituts:
Voroln zun Bukimplung dar Yolkskrankheiten
|m Buhrkghlangehbiet 8.V, Galsenkirchan
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HYGIENE-INSTITUT DES RUHRGEBIETS, GELSENKIRCHEN page 2
Institut fir Umwelthygiene und Umweltmedizin Ref.: C 846/02/st
Scope!

Concrete wasts water pipes in sewage systems are often damaged by sewage aggressive to concrets so strongly, that a
reconstruction is tequired. The 2-components-EP-impregnating-resin Konudur 160 BRAWO I for lamminates and
polyester neadle felt hoses is intandad to be used for reconstrucion of sewers, Bringing in Kopudur 160 BRAWO I into
the sewers to be restored, a contact of the material (rips and holes in the pipe wall) with the ground water can’t be

excluded. The material therefore was checked and assessedfrom the water hygienic point of view.

Test method: ‘
Prisms with a dimension of 4 cm x 4 cm x 16 cm reached ths examinarion. The tests to the water behaveir of Kenudur

160 BRAWO T were camied out following the method published by the Working Group "Trinkwasserbelange"
(Drinking Water Concerns) of the Plastics Comumission of the German Federal Health Authorities ("Assessment of
plastics ar other non-metallic materials from the hygienic point of view in the scope of the Law for Foodstffs and
Requirements for the Drinking Water Area”, Burdesgesundheitsblatt, Vol. 20, 1977, page 124 ).

The test results are listed in the attached table.

Test results:
An influence of the quality of the test water such as colour, odour, turbidity and tendency to foam formation iz not

ascertainable by the standardized surfache (em?) to volume (ml) ratio for large gaskets of 1:50.

The concentration of organic compounds, anatyzed by the parameter “total orgamic carbon” (TOC), in the relevant 3
test period (7.9, day) was <0,1 mg/l in the test water (see annex). Therefore a surface area value can be calculated
from M = <1 mg/m? per day (for 1 m? and 1 day). The established limiting value for gaskets in the drinking water area
is considerably higher (limit value for small gaskets M = 123 mg/m® per day). As a comparison the limit value for the
TOC-migration of pipes in the drinking water area is M = 2,5 mg/m?® per day (in the 3% migration period). Phenols and

aromatic amines are not included in the recipe according to the manufacturer’s indications.

The examination of the toxicity of the test water with dehydrogenase activity by 2,3,5-Triphenyltetrazoliumchlorid
(TTC) didn’t yield any indication of toxic compounds in the test water (Deutsche Einheitsverfahren zur Wasset-,

Abwasser- und Schlammuntersuchung, System-Nr. L3).

Assessment:
On the grounds of the test zesults there are no reservation of the water hygiemic point of view abont the use of the

2-components, EP-impregnating resin Konudur 160 BRAWO I for laminate and polysster needle felt hoses to the

sealing and reconstruction of sewer.
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HYGIENE-INSTITUT DES RUHRGEBIETS, GELSENKIRCHEN page 3
Institut filr Umwelthygiene und Umweltmedizin Ref.: C 846/02/st

Toxic influences on the swrounding water don’t proceed from the examined material. By the usc of the material no

considerable influence of the surrounding ground water has to be expected. Statements about the techmical suitability

and durability are not made.

Corresponding quality is presupposed by examining material and produet for the validity of the test certificate with

regard to composition and processing.

This test certificate shall not be reproduced except in full without the written approval of the Hygiene-Institul,

The Directol of the Institute
on hehall of
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annex
Ref.: C 846/02/5t

Waterquality of the 2-component-EP-impregnating resin Konudur 160 BRAWO I

Applicant:

Measuring of test pieces:
Surface area of test pieces:
Volume of test water:

Migration timne:

MC-Bauchemie, Bottrop

4cmxdemx 16 cm

265 em®

2950 ml

three periods 4 3 days (72 hours)

test period 1.-3. day 4.-6, day 7.-9. day unireated test-water
test watet of: 26.05.95 29,0595 01.06.93 {entmin. water)
colour colourless calourless colourless colourless
turbidity clear clear clear clear

odour * without without without without
threshold oudor

nuwmber [20°C] * 1 1 1 1

tendency to foam

formation * nome none none nons

surface arez value

TOCmg/m* xd 0,6 0,6 0,2 -

* TFor the determination of odour, threshold odour number and tendency to foam formution a surface {cm?) / volume (ml}

ratio of 1:50 (standard for small gaskets) was adjusted by dilution with adowrless water.

Gelsenkirchen, 22.04.2002
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Hygiene-Institut
des Ruhrgebiets

Institut fir Umwalthygiene und Umweltmedizin
Direktar; Prof. Dr rer. nat. L. Dunemann

Rotthauser Str, 19
45879 Gelsenkirchan

Hygiene-Institut - Pestfach 1012 55 - 45812 Gelsenkirchan

Zentrale (0209) 9242-0
Durchwah| -210

Talefax -212

E-Mail schosssner@hyg.da
Internst www,hyg.de

Unser Zeichen: G 847/02/st
Ansprechipartnar Harr Dr. Schbssner

Gelsenkirchen, 22.04.2002

TEST CERTIFICATE
Use of the 2-K-EP-impregnating resin
Konudur 160 BRAWO III
for laminates and polyester needle felt hoses
reconsiruction of sewers
- waterhygienic assessment -

{Redraft dated 12.08.1997, Dir.Tgb.-Nr.: C 1304/97/sn)

- English version of our test certificate, dated 27.03.2002, Ref.: C 806/02/st -

Aﬁplicant: MC-Bauchemie Miiller GmbH & Co. KG
Am Kruppwald 6-8

D-46238 Bottrop

Test material: Konudur 160 BRAWO IIT
Receipt of the sample: 09.05.1995
Test pieces: test pieces, measuring:

demxdcomx 16 cm

Test period: 22.05,1995 - 01.06.1995

{(experinental)

Application: sealing and reconstruction of sewers
Formulation: 2-component-system / epoxid-resin-based

“['his test certificate consists of 3 pages and 1 annex.

Durch die DAP Deutschas Akkreditisrungssystem Priffwesen Deutscher AkkreditierungsRat
GrmbH akkreditiertes Priflaboratorium

Die Akkreditierung gilt fiir die In der Urkunde
aufgefiihrten Prifverfabren.

DAP-PL-2548.00

Triger das Hyg'\uns-lnsthutl:
Verain zur Bakimpbung dar Yolkskrankhelen
im Buhrkahiangobiet o, Y, Belignkirchon
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HYGIENE-INSTITUT DES RUHRGEBIETS, GELSENKIRCHEN page 2
Institut fitrr Umwelthygiene und Umwalimedizin Ref.: C 847/02/st

Scope:

Concrete waste water pipes in sewage systerns are often damnaged by sewage aggressive to concrete 5o strongly, that a
reconsTuction is required. The 2-components-EP-impregnating-resin Konudur 160 BRAWO III for laminates and
polyester needle felt hoses is intended to be used for reconstrucion of sewers. Bringing in Konudur 160 BRAWO III
into the sewers to be restored, a contact of the material (tips and holes in the pipe wall) with the ground water can’t be

excluded. The material therefore was checked and assessedfrom the water hygienic point of view.

Test method;
Prisms with & dimension of 4 cm x 4 cmm x 16 cm reached the examination, The tests to the water behavoir of Konudur

160 BRAWO TII werc cammied out following the method published by the Working Group "Trinkwasserhelange”
(Drinking Water Concerns) of the Plastics Comumission of the (erman Federal Health Auiherities ("Assessment of
plastics- an other non-metallic matetials from the hygienic point of view in the scope of the Law for Foodstuffs and
Requirements for the Drinking Water Area”, Bundesgesundheitsblatt, Vol. 20, 1977, page 124 1),

The test results are listed in the attached table.

Test results: ‘
An influence of the quality of the test water such as colour, odowr, turhidity and tendency to foam formation is not

ascertainable by the standardized surfache (cm?) to volume (ml) ratio for large gaskets of 1:50.

The concentration of organic compounds, analyzed by the parameter “total organic carbon™ (TOC), in the relevant 3
test period (7.-9, day) was <0,1 mg/l in the test water (see annex). Therefore 2 surface area value can be calculated
from M = <1 mg/m* per day (for 1 m2 and 1 day). The established limiting value for gatkets in the drinking water area
is considerably higher (limit value for small gaskets M = 125 me/m? pex day). As a comparison the litnit value for the
TOC-migration of pipes in the drinking water area is M = 2,5 mg/m® per day (in the 3 migration period). Phenols and

aromatic amines are not included in the recipe according to the manufacturer’s indications.

The examination of the toxicity of the test water with dehydrogenase activity by 2.3,5-Triphenyltetrazolivmchlorid
(TTC) didn’t yield any indication of toxic compounds in the test water (Deutsche Einheitsverfahren zur Wasser-,

Abwasser- und Schlammuntersuchung, System-Nr, L3).

Assessment:
On the grounds of the test results there are no reservation of the water hygienic point of view about the use of the

2 -components, EP-impregnating resin Konudur 160 BRAWO III for laminate and polyester needls felt hoses to the

sealing and reconstruction of sewer.
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HMYGIENE-INSTITUT DES RUHRGEBIETS, GELSENKIRCHEN page 3
Institut fir Umwaelthygiene und Umweltmedizin Ref.: C 847/02/st

Toxic influences on the sucounding water don't proceed from the examined material. By the use of the material no

considerable influence of the surounding ground watst has to be expected. Statements about the techmical suitability

and durability are not made.

 Corresponding quality is presupposed by examining material and product for the validity of the test certificate with

regard to composition and processing.

This test certificate shall not be reproduced except in full without the written approval of the Hyglene-Institut,

A
The Direc}iﬁr of the Institute

on hehalf of g

(Dipl-Chent Koch))
-Dept. Waterchemistry-

1 annex
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HYGIENE-INSTITUT DES RUHRGEBIETS, GELSENKIRCHEN annex
Institut fiir Umwelthygiene und Umweltmedizin Ref.: C 847/02/st

Waterquality of the 2-component-EP-impregnating resin Konudur 160 BRAWO IIT

Applicant: MC-Bauchemie, Bottrop

Measuwring of test pisces: 4emxdemx 16 cm

Surface area of test pleces: 865 e’

Velume of test water: 2950 ml

Migration time: three periods & 3 days (72 hours)

test period 1.-3. day 4.-6, day 7.-9. day untreated test-water
test watet of: 26.05.95 20.05.95 01.06.93 (entmin. water)
colour colourless colourless colourless colourless
turbidity clear clear clear clear

odour * ‘without without without without

threshold oudor.
pamber [20°C] * i 1 1

tendency te foam

formation * non< nohe nene none

surface area value
TOC mg/m*x d 0,6 0,0 0,2 -

* Tor the determination of odour, threshold edour number and tendency to foam formation a surface {ern®) / volume (ml)
ratio of 1:50 (standard for small paskets) was adjusted by dilution with odourless water.
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Gelsenkirchen, 22.04.2002



