IAPMO Research and Testing, Inc. is a product certification body which tests and inspects samples taken from the supplier's stock or from the market or a
combination of both to verify compliance to the requirements of applicable codes and standards. This activity is coupled with periodic surveillance of the
supplier's factory and warehouses as well as the assessment of the supplier's Quality Assurance System. This listing is subject to the conditions set forth in
the characteristics below and is not to be construed as any recommendation, assurance or guarantee by IAPMO Research and Testing, Inc. of the product
acceptance by Authorities Having Jurisdiction.

Ef fective Date:

Pr oduct :

| ssued To:

| DENTI FI CATI ON:

June 2008 -Rev. 9/29/2008- Void After: June 2009
Pressure Rated Pol ypropyl ene Pi pi ng Systens File No. 5053

Aquat her m Grbh

Bi ggen 5

D- 57439 Attendorn,
CGer many

Pi pe shall be marked at intervals of not nore than 5 ft. with the

manuf acturer's nane or trademark, nominal size, for netric series pipe -
the term"nmetric" and the dimension ratio or both the outside dianeter
and wal | thickness, |PS series pipe shall include "Schedule 80" or "SCH
80", type of material (PP-R) and classification number (80 or 100),
pressure rating and tenperature for which pressure rating is valid, the
desi gnation "F2389", manufacturer's production code, and pipe intended
for the transport of potable water shall bear the mark of the | ab naking
such evaluation. Fittings shall be marked with the manufacturer's nanme
or trademark, nomi nal size, dinension ratio or schedul e for

correspondi ng pi pe and type of material (PP-R). The fitting or

packagi ng shall be marked with "Metric" or "NPT" for threaded fittings,
and the designation "F2389". All products shall bear the Cassified

| APMO certification mark.

DOC#081A



NSF International

Pipe and Fittings Complies with the requirements of ASTM F2389

Certification Statement: This stalement 13 1o certify that all festing was performed under the direct supervision of the

taboratory at NSF International, World Headquarters, Ann Arbor, ML

Test Date: December 8§, 2007
Issnance Pate:  March 20, 2008
Revision Date:  May 23, 2008

Name and address of the testing Iaboratory:

NSF International

789 Dixboro Road

P.O. Box 130140

Ann Arbor, M1 48113-0140
Ph: 734-769-8010

FX: 734-769-0109

NSF International Report for Job: J-00047862
Name and address of individual or company for whom the testing is being performed:

Aquatherm GMBH
Biggen 5
D-57439 Attendorn
Germany

Name and address of manufacturer and/or source of the product tested:

Aquatherm GMBH
Biggen 5
D-57439 Attendorn
Germany

Seurce: Client

Complete description of product or material being tested:
32 mm Polypropylene Pipe and fittings
10012 ~ 17 (32 mmn) fusiotherm pipe
13112 = 17 {32 mm) Tee
12112 - 17 €32 mmm) 90° Tee
FAHI2 — 17 (32 mm) end cap
15812 - 1”7 (32 mm} union
21314 — 17 {32 mm) male adapter
I = 17 (32 mmy) female adapter

Plant at: Attendorn, Germany

789 Dixbore Road, Ann Arbor, MI 48105 USA
T34-T69-8010 1-800-NSF-MARK Fax 734-763-0108

E-Mail: info@nsforg Webhup//www nstors
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NSF International

Customer

AQUATHERM GMBH
FINNENTROPER STR. 82
D-5952 ATTENDORN
GERMANY

Attn: MR. ROSENBERG

Description: Aquatherm PW PP Fitting

Plant

Same

Lab Number: 520618174
Sampled: JUN 18, 1992 Received: JUN 18, 1992
Apglication: PW
Collection: QUALIFICAT
Configuration: FITTING
Imprint Trade Name: None
Material Classification: PP
Performance Standard: SE Spec
Schedule or Series of Product: N/A
Material Trade Designation: N/A
Parameter Result Units Entered  PR/F
Dimension, Fittings
Dimensions Test, Fittings 09-10-92 Pass
Workmanship’ 09-10-92 Pass
Excessive Temperature
Comment 09-09-92
Test temperature was 230F.
ﬁ Actual Test Time: Specimen 1 1000 hours 09-09-92
Specimen 2 1000 hours 09-09-92
Specimen 3 1000 hours 09-09-92
Specimen 4 1000 hours 09-09-92
Specimen 5 1000 hours 09-09-92
Specimen 6 1000 hours 09-09-92
Required Time to Failure (minimum) 1000 hours 09-09-92
Actual Time to Failure 1000 hours 09-09-92
Excessive Temperature Test 09-09-92 Pass
Hydrostatic Burst, 200 F
Comment 09-09-92
Test temperature was 203F.
Final Pressure: Specimen 1 100 psSi 09-09-92
Specimen 2 100 psi 09-09-92
Specimen 3 100 psi 09-09-92
Specimen 4 100 psi 09-09-92
Specimen 5 100 psi 09-09-92
F9209111994 Report for Job CF924239 Page 1 of 9
This report shall not be reproduced without the written approval of NSF International.
3475 Plymouth Road, PO Box 130140, Ann Arbor, Michigan 48113-0140 USA
UPC ltems 85, 94, 102, 203 Telephone: 313-769-8010 FAX: 313-769-0109 Telex: 763216 NSF INTL Page 6 of 14
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NSF International (NSF)
OFFICIAL LISTING

This is a Certification by NSF that these products conform to the requirements of
NSF Standard 14 - Plastics Piping Components and Related Materials

This is your Official Listing as we have it on record at this time.

January 15, 1993 cc: 07

AQUATHERM GMBH
FINNENTROPER STR. 82
D-5952 ATTENDORN,
GERMANY

lant At: ATTENDORN, GERMANY

Item Description/ Performance
Material Class Trade Designation Standard

Potable Water ~ Pipe and Fittinga

01 Pipe
PPR Aquatherm DIN8077/8078
20, 25, 32, 40, 50, 63, 75, 90 mm OD
Nominal Sizes 1/2" through 3"

02 Fittings (SE)
(Fusion Weld Socket)

PP Fusiotherm DIN 16962
Coupling, s x s
16-75 mm
Reducer, 8 x s
20 x 16 40 x 20 50 x 32 63 x 50
25 x 16 40 x 25 50 x 40 75 x 50
25 x 20 40 x 32 63 x 25 75 x 63
32 x 20 50 x 20 63 x 32 75 x 20
32 x 25 50 x 25 63 x 40 75 x 25
63 x 20 75 x 32
75 x 40

90° Elbow, 8 X s
16 - 75 mm

"9° Elbow, 8 X spg
20,25,32,40 mm

45° Elbow, s X s

16 - 75 mm
Tee, s X s x s
16 — 75 mm 32 x 16 x 32 40 x 25 x 40 75 x 25 x 75
20 x 25 x 20 32 x 20 x 20 40 x 25 x 40 75 x 32 x 75
20 x 16 x 20 32 x 20 x 32 40 x 32 x 40 75 x 40 x 75
20 x 20 x 16 32 x 25 x 32 50 x 20 x 50 75 x 50 x 75
25 x 16 x 25 50 x 25 x 50 75 x 63 x 75
25 x 20 x 20 50 x 32 x 50
25 x 20 x 25 50 x 40 x 50
63 x 20 x 63
63 x 25 x 63
63 x 32 x 63
63 x 40 x 63
63 x 50 x 63
75 x 20 x 75
End Caps, s =-- 16 - 75 mm
Weld on Saddle (Pipe Dia x Socket)
40 x 20 63 x 20 75 x 20

Continued on page 2
Additions Cannot Be Made To
This Listing Without Prior
Evaluation And Acceptance By NSF

03850

UPC ltems 85, 94, 102, 203 Page 7 of 14
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NSE NSF International

May 11, 2007

TEST REPORT

Send To: 03850
AQUATHERM GMBH

BIGGEN 5
D-57439 ATTENDORN
GERMANY
Attn: MR. HOFFER

Customer: 03850 Plant: 03850
AQUATHERM GMBH AQUATHERM GMBH
BIGGEN 5 BIGGEN 5
D-57439 ATTENDORN D-57439 ATTENDORN
GERMANY GERMANY
Attn: MR. HOFFER Attn: MR. HOFFER

Product: Fusiotherm - 20mm Pipe & 20 mm Fitting
Trade Designation : Fusiotherm
Test Type: AA - Annual Collection

Thank you for having your product tested by NSF.

The enclosed report details the result of the testing performed on your product. Your program representative will
be contacting you in the near future if there are any remaining issues concerning the status of this product.

Please do not hesitate to contact us if you have any immediate questions pertaining to your product.

4 el )
A A ST e 74
Reviewer: /{é;{//{—/mk s ’/: Z¢ Status: PaSS

e

Clifton Mclellan - Directlr,_Toxicology Service

CC: Program: 0010 - Plumbing and Related Programs
Program Rep BRANDON RUDOLPH
Region: 02 - Europe
PA Project: 259688

FI20070511071540 A-00018361 Page 1 of 9
This report shall not be reproduced, except in its entirety, without the written approval of NSF. This report does not represent NSF
Certification or authorization to use the NSF Mark. Authorization to use the NSF Mark is limited to products appearing in the Company's

Official NSF Listing, (www.nsf.org). The results relate only to those items tested.
789 Dixboro Road, Ann Arbor, Michigan 48105-9723 USA
1-800-NSF-MARK 734-769-8010

www.nsf.org
UPC ltems 85, 94, 102, 203 Page 8 of 14
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NSF | nter national

OFFI Cl AL LI STI NG

NSF Intérnational Certifies that the pnoducts appearing on this Listing conformto the requirenments of

NSF/ ANSI St andard 61 -~Drinki ng Water System Conponents - Health Effects

This is the Oficial Listing recorded on Septenber 11, 2008.

BN s (Jab)

D- 57439 ATTENDCRN

GERMANY aquatherm
49 27 22 950 0

Facility: ATTENDORN, GERVANY

Pi pes and Rel ated Products
V\at er Vat er
Cont act Cont act

Trade Desi gnation Si ze Tenp Mat eri al
Pi pe

Fusi ot hern® - 0610208 20 mMm C. HOT PP
Fusi ot herm® - 0610210 25 mMm C. HOT PP
Fusi ot herm® - 0610212 32 mm C. HOT PP
Fusi ot hernm® - 0610214 40 mm C. HOT PP
Fusi ot hern® - 0610216 50 mm C. HOT PP
Fusi ot herm® - 0610218 63 nm C. HOT PP
Fusi ot hern® - 0610220 75 mm C. HOr PP
Fusi ot hern® - 0610222 90 mMm C. HOT PP
Fusi ot hern® - 0610224 110 mm C. HOT PP
Fusi ot hern® - 0610308 20 nm C. HOrT PP
Fusi ot hern® - 0610310 25 mm C. HOT PP
Fusi ot hern® - 0610312 32 mm C. HOT PP
Fusi ot herm® - 0610806 16 mm C. HOT PP
Fusi ot hern® - 0610808 20 mm C. HOT PP
Fusi ot hern® - 0610810 25 mm C. HOT PP
Fusi ot herm® - 0610812 32 mMm C. HOT PP
Fusi ot hern® - 0610814 40 nm C. HOr PP
Fusi ot hern® - 0610816 50 mMm C. HOT PP
Fusi ot hern® - 0610818 63 mMm C. HOT PP
Fusi ot herm® - 0610820 75 mm C. HOT PP
Fusi ot hern® - 0610822 90 mMm C. HOT PP
Fusi ot hern® - 0610824 110 mm C. HOT PP
Fusi ot hern® - 0610906 16 mm C. HOT PP
Fusi ot hern® - 0610908 20 nm C. HOr PP
Fusi ot hern® - 0610006 16 mm C. HOT PP
Fusi ot hern® - 0610008 20 mm C. HOT PP
Fusi ot herm® - 0610010 25 mm C. HOT PP
Fusi ot hern® - 0610012 32 mm C. HOT PP
Fusi ot hern® - 0610014 40 mm C. HOT PP
Fusi ot herm® - 0610016 50 nm C. HOT PP

Note: Additions shall not be made to this document without prior evaluation and acceptance by NSF International.
1of 5

03850
789 N. Dixboro Road, Ann Arbor, Michigan 48105-9723 USA

UPC ltems 85, 94, 102, 203 1-800-NSF-MARK / 734-769-8010 Page 9 of 14
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Fusi ot hern® - 0610018 63 mMm C. HOT PP
Fusi ot hern® - 0610020 75 mm C. HOT PP
Fusi ot herm® - 0610022 90 nm C. HOT PP
Fusi ot hernm® - 0610024 110 mm C. HOT PP
Fusi ot hern® - 0610106 16 mm C. HOT PP
Fusi ot hern® - 0610108 20 mm C. HOT PP
Fusi ot herm® - 0610110 25 nm C. HOr PP
Fittings

Fusi ot hern® - 0111006 16 mm C. HOr PP
Fusi ot hernm® - 0111008 20 mm C. HOT PP
Fusi ot hern® - 0111010 25 mm C. HOT PP
Fusi ot herm® - 0111012 32 mm C. HOT PP
Fusi ot hernm® - 0111014 40 mm C. HOT PP
Fusi ot hern® - 0111016 50 mMm C. HOT PP
Fusi ot herm® - 0111018 63 mMm C. HOT PP
Fusi ot herm® - 0111020 75 mm C. HOr PP
Fusi ot hern® - 0111022 90 mm C. HOT PP
Fusi ot herm® - 0111024 110 mMm C. HOT PP
Fusi ot hern® - 0111109 20/ 16 mm C. HOT PP
Fusi ot hernm® - 0111110 25/16 mm C. HOT PP
Fusi ot herm® - 0111112 25/20 mm C. HOT PP
Fusi ot herm® - 0111114 32/20 mm C. HOT PP
Fusi ot hern® - 0111116 32/25 mm C. HOT PP
Fusi othern® - 0111118 40/ 20 mm C. HOT PP
Fusi ot herm® - 0111120 40/ 25 mm C. HOT PP
Fusi ot hern® - 0111122 40/ 32 mm C. HOT PP
Fusi ot hern® - 0111124 50/ 20 mm C. HOT PP
Fusi othern® - 0111126 50/ 25 mm C. HOT PP
Fusi ot hern® - 0111128 50/ 32 mm C. HOT PP
Fusi ot hern® - 0111130 50/ 40 mm C. HOT PP
Fusi othern® - 0111131 63/20 mm C. HOT PP
Fusi ot herm® - 0111132 63/ 25 mm C. HOT PP
Fusi ot hern® - 0111134 63/32 mm C. HOT PP
Fusi ot hernm® - 0111136 63/40 mm C. HOT PP
Fusi othern® - 0111138 63/50 mMm C. HOT PP
Fusi ot hern® - 0111143 75/ 20 mm C. HOT PP
Fusi ot hern® - 0111144 75/ 25 mm C. HOT PP
Fusi ot hern® - 0111145 75/ 32 mm C. HOT PP
Fusi ot herm® - 0111139 75/ 40 mm C. HOT PP
Fusi ot hern® - 0111140 75/ 50 mm C. HOT PP
Fusi othern® - 0111142 75/ 63 mm C. HOT PP
Fusi othern® - 0111151 90/ 50 mm C. HOT PP
Fusi ot hern® - 0111152 90/ 63 mMm C. HOT PP
Fusi ot hernm® - 0111153 90/ 75 mm C. HOT PP
Fusi ot hern® - 0111155 110/ 63 mm C. HOT PP
Fusi ot herm® - 0111157 110/ 75 nm C. HOT PP
Fusi ot hern® - 0111159 110/90 mm C. HOT PP
Fusi ot hern® - 0111238 63/50 mMm C. HOT PP
Fusi ot herm® - 0111242 75/ 63 mm C. HOT PP
Fusi ot hern® - 0111253 90/ 75 mm C. HOT PP
Fusi ot hern® - 0112106 16 mm C. HOT PP
Note: Additions shall not be made to this document without prior evaluation and acceptance by NSF International.

2 of 5

03850
789 N. Dixboro Road, Ann Arbor, Michigan 48105-9723 USA
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BODYCOTE/P-02/124

Dy RAPPORT

Utfardad av ackrediterat laboratorium

B Odyc (0] te R e p (o) r‘t Report issued by an accredited laboratory
L e = el Bl . - 0 W)

STANDARD EXTRAPOLATION METHOD (SEM)
SEM-evaluation according to ISO/TR 9080:1992(E) of the PP-R pipe
grade HOSTALEN PP H5216 34 from Basell Polyolefine GmbH

Final report

Ulrika Andersson

MPa Hoop stress
20 |Standard method: ISO/TR 9080:1992(E) |
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.odycote Polymer (formerly Studsvik Polymer)

Restricted distribution

UPC ltems 85, 94, 102, 203 Page 11 of 14




BODYCOTE POLYMER AB BODYCOTE/P-02/124
(formerly Studsvik Polymer AB)

P/UA
UPC ltems 85, 94, 102, 203

2002-08-06

23 Extrapolated strength values

The selected analysis yields the following strength values
corresponding to 50 years at 20°C and to the extrapolation
time limit at 20, 50, 70, 95 and 110°C:

Table 3 Method I, Model RII

Temp. Time Extrapolated strength values
OLCL Omean OLTHS
°C years MPa MPa MPa
20 50 9.58 10.7 10.7
20 93.8 8.55 10.1 10.1
50 74.9 4.72 5.51 5.51
70 68.3 3.16 3.72 3.72
95 4.09 2.74 3.12 3.12
110 1.36 2.26 2.69 2.66

According to ISO 12162 : 1995 (E), the LCL value of 9.58 MPa at
20°C and 50 years equals a Minimum Required Strength (MRS) of
8 MPa for the PP-R pipe grade HOSTALEN PP H5216 34 and
hence classified PP-R &0.

24 Creep rupture diagram

The diagram in Appendix B.1 shows the observations and lines for
OLCL» Omean and oy tgs for the selected analysis.

Some additional diagram information is presented in Appendix B.2;
extrapolation time limits, extrapolated strength values at different
times and temperatures.

3 Additional comments

The delivered pipes showed no defects and no unusual behavior
were observed during the pressure testing.

According to part 5.2.4.2 of ISO/TR 9080, a set of data has to be
divided into two sets of data, when a knee is found, on each side of
the knee, referring to Class 1 (flat part) and Class 2 (steep part) data.
The total number of Class 2 data at the highest test temperature (here
110°C) and the second highest temperature shall be > 20. At least
two of the Class 2 failures shall belong to the second highest
temperature (here 95°C). Regarding the PP-R pipe grade
HOSTALEN PP H5216 34 all the requirements concerning the
distribution of data are fulfilled.

5(17)
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Bodycote "

Matter handled by
Mattias Svedberg
Phone  +46 15522 14 56
Fax +46 155 26 31 25

E-mail  mattias.svedberg@bodycote.com

Date Our reference
2008-05-06 P-08/45
Your date Your reference
AQUATHERM GmbH

REF: ADDENDUM TO BODYCOTE REPORT P-07/06

This letter is an addendum to the report BODYCOTE P-07/06, Evaluation of the chlorine
resistance according to ASTM F 2023 of the PP-R pipe material Aquatherm Fusiolen). The
table below shows calculated lifetimes at different conditions for the evaluated material
(Bodycote code 3397) in mentioned report.

Testing conducted under report BODYCOTE P-07/06 was in accordance with ASTM F 2023 at
a chlorine level of 4 ppm and pH of 6.8. The CL-TD extrapolation assumes 25% of the
service life is at 140°F % is at 73°F (23°C). The CL-R extrapolation assumes a
constantttetime temperature of 140°F (60°C).

EXTRAPOLATED VALUES FOR AQUATHERM FUSIOLEN

CONDITION PRESSURE SDR LIFETIME
(CL-TD OR CL-R) PSIG YRS

CL-TD 80 285
CL-TD 80
CL-TD 80
CL-R 80
CL-R 80
CL-R 40

CONVERSION T
80 PSIG 5.51 bar 0.551 MPa
40 PSIG 2.75 bar 0.275 MPa
REVIEWED APPROVED
Jarno HASSINEN Mattias SVEDBERG
BUSINESS DEV MGR OPERATIONS MANAGER
Postal address Phone Bank Bank giro account Registered in
Bodycote Materials Testing AB +46(0)155 22 14 76 Svenska Handelsbanken 5521-1445 SE-581 13 LINKOPING
SE-61182 NYKOPING Telefax Box 334 SE-581 03 Linkdping Postal giro account Orgnr 556097-0187
SWEDEN +46(0)155 26 31 25 Account 2171940 Momsregnr 556097-0187
E-mallpC |tems 85, 94, 102, Mep 6230 06 652 478 ) Paage 13 of 14
info@bodycotepolymer.com www.bodycotepolymer.com Swiftcode HANSESS Innehar F-skattebevis Vat no SE5560970118701
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Pascbal Engimeering & Forensic Consulting, LLC

7345 Merritt Road + Ypsilanti, Ml 48197 « 734-340-4045
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