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Flessibilita in tensione multiassiale
impareggiabile

Alta resistenza ai raggi UV, ozono
ed escursioni termiche

La superficie tramata
conferisce grip alla
membrana, rendendola
meno scivolosa

Giunzione ad aria calda
altamente ecologica.

Senza utilizzo di collanti e
solventi inquinanti

che possono migrare

nel tempo. Compatibile per
acqua potabile.

Giunzione elastica

come la membrana QASTEST, giunzione a
doppia pista per il
controllo di qualita.

- La giunzione a caldo non viene
e aggredita da radici e
—

microrganismi

Superficie senza talco

Le molecole della
gomma

concatenate,

creano memoria

alla membrana.
Questo fa si che dopo
allungamento la
membrana torni

nella forma originaria

Membrana
vulcanizzata in doppio
strato, il che conferisce
maggiore resistenza
meccanica



REQUISITI PRESTAZIONALI E AMBIENTALI

. La saldatura a caldo prevede solo I'uso di materiali non inquinanti, che
possono essere impiegati anche per installazioni di riserve per acqua potabile.

. Assenza totale di colle, primer e solventi; non c’e necessita di smaltimento dei rifuti chimici.
. Nessun rilascio di sostanze tossiche in acqua in tutto il periodo di vita della membrana.

. Non ci sono materiali infiammabili.

. Gli operatori non respirano solventi durante la posa in opera.

. Installazione non soggetta a ritardi di consegne di accessori per la giunzione (primer, nastri ecc.).

. Non servono schede di sicurezza per totale assenza di materiali pericolosi.

. Saldatura eseguita con macchina automatica ad aria calda; notevole riduzione di errore umano.
. Saldatura testabile con canale ad aria con report QAS (vedi documento allegato).

. Totale tracciabilita e controllo dei materiali dalla produzione all'installazione secondo QAS.

. Produttore europeo con certificazioni europee.

. Minore impatto ambientale per il trasporto dei materiali (no navi).

. Teli prefabbricati su misura e forma, non ci sono giunzioni perpendicolari sull’argine.
. Durata della membrana di oltre 50 anni, certificata da SKZ.

. Membrana e giunzioni totalmente riciclabili.

.
‘ 0 FISH .
product certified

QAS
QUALITY
certified

SKZ

DURABILITY
certified

Le attivita del produttore SealEco sono condotte in conformita con I1SO 9001
e ISO 14000. | prodotti e i sistemi sono testati in conformita con gli standard
applicabili, supervisionati da laboratori indipendenti, autorita e certificati in
conformita con i codici di costruzione locali in tutti i mercati in cui operiamo.
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‘ Caratteristiche ambientali del telo

Le Geomembrane EPDM sono chi
€ non rilasciano sostanze nocive
fauna ittica Non presenta rischi di

amente stabili, non contengono additivi inquinar’fti‘:
II'acqua e nel suolo, consentendo la vita a flora gf
igrazione di elementl lnqumantl o cambiamento du

:non hanno nessuna influenza sull’
LEPDM Elastoseal resiste alle radic
Inoltre, 'EPDM € indicato da Gree
' lia impiega i nostri teli in EPDM

M anche dopo molti
I piante secondo la n

Bouwbiologie en Ecologie). La lunga durata di vita fa si, che ci sia un cons
energia e di risorse. Le membrane EPDM, inoltre, sono completamente riciclabili,
quindi le esigenze dell’ambiente. L .y |
La Geomembrana EPDM Elastoseal & un materiale impermeabile idoneo a tutte le appllca2|on|

in cui si richiedono certificazioni di atossicita e una lunga durata nel tempo.
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In conformita alle norme ISO 14025 e EN 15804:2012+A2:2019 per:

ElastoSeal

di
SealEco

SealEco

Programma: The International EPDe System, www.environdec.com
Operatore del programma: | EPD International AB

Numero di registrazione S-P-02207
EPD:
Data di pubblicazione: 2022-09-29

Valido fino a: 2027-09-28
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Informazioni generiche

Informazioni sul programma
Programma: The International EPDe System

EPD International AB
Casella 210 60

Indirizzo: SE-100 31 Stoccolma Svezia
Sito web: www.environdec.com
E-mail: info@environdec.com

Responsabilita per le PCR, I'LCA e la verifica indipendente da parte di terzi

Regole per categoria di prodotto (PCR)

La norma CEN EN 15804 funge da regola quadro per le categorie di prodotto (PCR).

Regole per categoria di prodotto (PCR): PCR 2019:14 versione 1.11 (EPD International, 2021a)

La revisione delle PCR é stata condotta da: Martin Erlandsson, Istituto svedese di ricerca ambientale
IVL, martin.erlandsson@ivl.se

Valutazione del ciclo di vita (LCA)

Responsabilita LCA: Par Lindman, Miljégiraff AB

Verifica da parte di terzi

Verifica indipendente da parte di terzi della dichiarazione e dei dati, secondo la norma ISO
14025:2006, tramite:

!Verifica del'EPD da parte di un singolo verificatore

Verificatore terzo: Dott. Hudai Kara di Metsims Sustainability Consulting, www.metsims.com, Oxford,
Regno Unito

Approvato da: The International EPDe System

La procedura per il monitoraggio dei dati durante la validita del'lEPD prevede l'intervento di un
verificatore terzo:

X!Si O!No

Il titolare delllEPD ¢ I'unico proprietario e responsabile dell'EPD.

Le EPD della stessa categoria di prodotto ma provenienti da programmi diversi potrebbero non
essere comparabili. Le EPD dei prodotti da costruzione potrebbero non essere comparabili se non
sono conformi alla norma EN 15804. Per ulteriori informazioni sulla comparabilita, consultare le
norme EN 15804 e ISO 14025.
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Informazioni sulla societa
Titolare del'EPD: SealEco AB

Contatto: Jan Wulleman

Descrizione dell'organizzazione: SealEco & un produttore di membrane EPDM e offre soluzioni
innovative per la protezione dall'acqua e dagli agenti atmosferici, aumentando la longevita degli edifici
e di altri tipi di costruzioni. La nostra offerta comprende anche il rivestimento di vasche, serbatoi e
geomembrane per il contenimento di acqua e rifiuti. ElastoSeal & anche ben collaudato per l'uso nelle
cisterne.

SealEco fornisce soluzioni di sigillatura su misura per l'involucro edilizio e per le operazioni di
rivestimento, migliorando I'efficienza e la durata con benefici per 'ambiente.

Certificazioni relative al prodotto o al sistema di gestione: ISO 9001 e ISO 14001.

Nome e ubicazione del sito o dei siti di produzione: Kévsjévagen 38, Varnamo, Svezia

Informazioni sul prodotto
Nome prodotto: ElastoSeal

Descrizione del prodotto: ElastoSeal EPDM & una geomembrana in EPDM non rinforzata che rimane
elastica indipendentemente dall'eta e dalla temperatura. E nota per I'eccellente resistenza agli agenti
atmosferici e per I'elevata resistenza alla penetrazione delle radici (EN 13948). Non & soggetta a
"incrinatura per tensione" e non ha un limite di snervamento come i materiali termoplastici. ElastoSeal
EPDM puo0 essere installata a vista o coperta da terra o acqua. Ha una buona resistenza agli impatti
meccanici dovuti alla pressione o al movimento. Le giunzioni tra le membrane ElastoSeal possono
essere realizzate con una tecnica di giunzione a caldo appositamente formulata, chiamata
Thermobond.

Codice CPC ONU: 54530

Ambito geografico: Fabbricazione in Svezia e fine vita in Europa
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Informazioni LCA

Unita funzionale e dimensioni:

Descrizione dei confini del sistema:

Dati generici di rappresentativita temporale:

Dati specifici del periodo di raccolta dei dati:

Database e software LCA utilizzati:

Descrizione dei confini del sistema:

Dati sull'elettricita:

Assegnazione:

Metodi di valutazione dell'impatto:

Basato sul report LCA:

1 m2 di prodotto finito con uno spessore di 1,0
mm (altri spessori disponibili)

Dalla culla al cancello con opzioni, A1-A4 + C
+D
2019-2021

2021

ecoinvent 3.8 ambito geografico Europa,
SimaPro 9.3

Dalla culla al cancello con opzioni, A1-A4 + C
+D

Per rappresentare I'elettricita nel settore
manifatturiero si utilizza il Nordic residual

mix basato su Grexel 2021.

Chi inquina paga / Assegnazione per
classificazione

| potenziali impatti ambientali sono stati
calcolati con il metodo dell'impronta
ambientale (EF)

3.0, implementato in SimaPro 9.3.

La norma EN 15804 ha allineato la
propria metodologia di valutazione
dell'impatto al metodo EF 3.0, ad
eccezione dell'approccio al carbonio
biogenico.

| valori di utilizzo delle risorse sono calcolati
da Cumulative Energy Demand v1.11.
Miljégiraff report 1035 LCA SealEco
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Moduli dichiarati, ambito geografico, quota di dati specifici (nell'indicatore GWP-Gas serra) e
variazione dei dati:

Fase del Fase di
Fase del prodotto processo di Fase di Fase di fine vita recupero
costruzione utilizzo delle
risorse
[0)
IS I © © o é
= o o 3 c ©
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Modulo A1 A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 C1 C2 C3 cC4 D
Moduli X X X X ND ND ND ND ND ND ND ND X X X X X
dichiarati
Dati
specifici <90% - - - - - - - - - - - -
utilizzati
Diagramma sistema:
Cil-Cc4 =
Al Raw Material D Poten.tlal
Waste Handling benefit

- mmm e e e e e s e e e e e e e e e - - =

Forsheda Vdrnamo, Sweden
EPDM

Landfill

Recycling

Polymer Incineration ’ Incineration

Consumables

Carbon Black
Emissions

Zinc oxide

Mlaelol Varnamo, Sweden

System Boundary

1

I

Packaging : :
. |

Cardboard : » Transport :

N : i

| I

. __I Processess

Polyethylene
film e e e e e e e
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Informazioni sul contenuto

Il prodotto documentato in questa EPD non contiene sostanze incluse nell'elenco delle
sostanze candidate REACH. | valori % sotto riportati sono cifre arrotondate.

Componenti del prodotto Peso %
Polimero EPDM 29
Pigmento e riempimento 42
Plastificante 25
Resina 2
Attivatore 1
Acceleratore <1
Curativo <1
Materiali d'imballaggio Peso-% (rispetto al prodotto)
LDPE 0,4
Cartone 1,0
TOTALE 1,5
Fabbricazione:

Per prima cosa il composto proveniente dal fornitore viene fatto passare attraverso una calandra, per
ottenere la giusta dimensione per I'ordine. Gli scarti non polimerizzati vengono riciclati
immediatamente e lavorati nuovamente attraverso I'estrusore.

Lo spessore & controllato in modo continuo durante la calandratura.

In seguito, il prodotto viene trasferito nei forni di vulcanizzazione. Il processo prevede la formazione
di legami incrociati tra lunghe molecole di gomma per ottenere una maggiore elasticita, resilienza,
resistenza alla trazione, viscosita, durezza e resistenza agli agenti atmosferici. Le lastre vulcanizzate
passano attraverso una postazione di ispezione e vengono poi confezionate secondo I'ordine

specifico del cliente.

A
b 4
Confectioning/
» L > C B ey S - >
V\hmmg
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Informazioni ambientali

Potenziale impatto ambientale — indicatori obbligatori secondo la norma EN 15804
Risultati per 1 m? di prodotto finito con uno spessore di 1,00 mm

Indicatore Unita A1 A2 A3 Tot.A1-A3 A4 C1 C2 C3 C4 D
Ci‘;ov:s':;l:a kg COzeq. 3,32E+00 2,89E-03 3,94E-01 3,72E+00 1,25E-01 0,00E+00 5,62E-03 0,00E+00 2,47E+00 -2,42E+00
GWP- -4,27E- -2,90E-

. . 2,46E-06 -7,17E-02 1,06E-04 0,00E+00 4,79E-06 0,00E+00 2,73E-04 -1,29E-02
biogenico kg COzeq. 02 02 * +
GIL\I/I\L/JZ- kg COzeq. 1,52E-03 1,13E-06 1,45E-03 2,97E-03 4,90E-05 0,00E+00 2,21E-06 0,00E+00 1,39E-05 -1,03E-03
?o\tl\;::(;- kg COzeq. 3,28E+00 2,89E-03 3,67E-01 3,65E+00 1,25E-01 0,00E+00 5,63E-03 0,00E+00 2,4TE+00 -2,43E+00
Kg CFC 11
ODP eq 9,63E-07 6,68E-10 1,85E-08 9,83E-07 2,89E-08 0,00E+00 1,30E-09 0,00E+00 5,90E-09 -1,89E-07
AP mol H* eq. 1,69E-02 1,17E-05 1,02E-03 1,79E-02 5,06E-04 0,00E+00 2,28E-05 0,00E+00 3,71E-04 -5,41E-03
aE;;a kg PO:_ €q. 2,46E-03 6,88E-07 3,43E-04 2,81E-03 2,97E-05 0,00E+00 1,34E-06 0,00E+00 2,33E-05 -2,67E-03
dolce
aE(l;:a kg P eq. 6,66E-04 1,86E-07 9,28E-05 7,59E-04 8,04E-06 0,00E+00 3,62E-07 0,00E+00 6,29E-06 -7,21E-04
dolce
mEl:i,l;o kg N eq. 2,85E-03 3,63E-06 5,40E-04 3,40E-03 1,53E-04 0,00E+00 6,87E-06 0,00E+00 1,44E-04 -1,42E-03
terIrEePs-tre mol N eq. 2,96E-02 3,86E-05 2,79E-03 3,24E-02 1,67E-03 0,00E+00 7,51E-05 0,00E+00 1,56E-03 -1,50E-02
POCP kg Ce(():]VNM 1,62E-02 1,18E-05 5,83E-04 1,68E-02 5,10E-04 0,00E+00 2,30E-05 0,00E+00 3,85E-04 -3,77E-03
ADP-
minerali& kg Sb eq. 3,560E-05 1,00E-08 5,29E-07 3,66E-05 4,34E-07 0,00E+00 1,95E-08 0,00E+00 1,40E-07 -3,06E-06
metalli*
fAOSDSPII-e* MJ 1,04E+02 4,36E-02 6,31E+00 1,11E+02 1,89E+00 0,00E+00 8,50E-02 0,00E+00 3,97E-01 -4,73E+01
WDP ms 2,15E+00 1,31E-04 3,95E-01 2,54E+00 5,65E-03 0,00E+00 2,54E-04 0,00E+00 2,84E-02 -4,45E-01

GWP-fossile = Potenziale di riscaldamento globale dei combustibili fossili; GWP-biogenico = Potenziale di riscaldamento globale biogenico;
GWP-luluc = Potenziale di riscaldamento globale uso del suolo e cambiamento di uso del suolo; ODP = Potenziale di esaurimento dello
strato di ozono stratosferico; AP = Potenziale di acidificazione, eccesso accumulato; EP-acqua dolce = Potenziale di eutrofizzazione,
Acronimi frazione di nutrienti che raggiungono il comparto finale di acqua dolce; EP-marino
= Potenziale di eutrofizzazione, frazione di nutrienti che raggiungono il comparto finale marino; EP-terrestre = Potenziale di
eutrofizzazione, eccesso accumulato; POCP = Potenziale di formazione dell'ozono troposferico; ADP-minerali & metalli = Potenziale di
esaurimento abiotico per le risorse non fossili; ADP-fossile = Potenziale di esaurimento abiotico delle risorse fossili; WDP = Potenziale di
deprivazione idrica (dell'utente), consumo di acqua ponderato per la deprivazione

* Esclusione di responsabilita: | risultati di questo indicatore di impatto ambientale devono essere utilizzati con cautela, poiché
le incertezze di questi risultati sono elevate o I'esperienza con lindicatore e limitata. | risultati degli impatti stimati sono solo
dichiarazioni relative che non indicano i parametri finali delle categorie di impatto, il superamento dei valori soglia, i margini di
sicurezza o i rischi.
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Potenziale impatto ambientale - indicatori aggiuntivi obbligatori e

volontari
Risultati per 1 m? di prodotto finito con uno spessore di 1,00 mm
Indicatore Unita A1 A2 A3 Tot.A1-A3 A4 c1 c2 c3 c4 D
?&Ps kg CO2eq. 3,25E+00 2,86E-03 3,92E-01 3,65E+00 1,24E-01 0,00E+00 5,67E-03 0,00E+00 2,4TE+00 -2,39E+00
serra’

Utilizzo delle risorse
Risultati per 1 m? di prodotto finito con uno spessore di 1,00 mm

Indicatore Unita A1 A2 A3 Tot.A1-A3 A4 C1 C2 C3 C4 D
PERE MJ 2,76E+00 6,15E-04 7,43E-01 3,58E+00 2,66E-02 0,00E+00 1,20E-03 0,00E+00 1,80E-02 -5,30E+00
PERM MJ 0,00E+00  0,00E+00 2,90E-03 2,90E-03 0,00E+00  0,00E+00  0,00E+00  0,00E+00  0,00E+00 -1,06E-01
PERT MJ 2,76E+00 6,15E-04 7,46E-01 3,568E+00 2,66E-02 0,00E+00 1,20E-03 0,00E+00 1,80E-02 -5,19E+00
PENRE MJ 6,84E+01 4,63E-02 6,60E+00 4,48E+01 2,00E+00  0,00E+00 9,02E-02 0,00E+00 4,29E-01 -4,84E+01

PENRM MJ 4,256E+01  0,00E+00 2,86E-03 4,25E+01 0,00E+00  0,00E+00  0,00E+00  0,00E+00  0,00E+00 0,00E+00
PENRT MJ 1,11E+02 4,63E-02 6,60E+00 8,73E+01 2,00E+00  0,00E+00 9,02E-02 0,00E+00 4,29E-01 -4,84E+01

SM kg 0,00E+00  0,00E+00  0,00E+00 0,00E+00 0,00E+00  0,00E+00  0,00E+00  0,00E+00  0,00E+00 0,00E+00
RSF MJ 0,00E+00  0,00E+00  0,00E+00 0,00E+00 0,00E+00  0,00E+00  0,00E+00  0,00E+00  0,00E+00 0,00E+00
NRSF MJ 0,00E+00  0,00E+00  0,00E+00 0,00E+00 0,00E+00  0,00E+00  0,00E+00  0,00E+00  0,00E+00 0,00E+00
FW ms 1,46E-02 7,31E-06 2,07E-02 3,53E-02 3,16E-04 0,00E+00 1,42E-05 0,00E+00 3,57E-03 -9,38E-03

PERE = Utilizzo di energia primaria rinnovabile, escluse le risorse di energia primaria rinnovabile utilizzate come materie prime;
PERM = Utilizzo di risorse energetiche primarie rinnovabili utilizzate come materie prime; PERT = Utilizzo totale di risorse
energetiche primarie rinnovabili; PENRE = Utilizzo di energia primaria non rinnovabile, escluse le risorse di energia primaria non
rinnovabile utilizzate come materie prime; PENRM = Utilizzo di risorse energetiche primarie non rinnovabili utilizzate come materie
prime; PENRT = Utilizzo totale di risorse energetiche primarie non rinnovabili;

SM = Utilizzo di materiale secondario; RSF = Utilizzo di combustibili secondari rinnovabili; NRSF = Utilizzo di combustibili secondari
non rinnovabili; FW = Utilizzo netto di acqua dolce

Acronimi

1 L'indicatore comprende tutti i gas a effetto serra inclusi nel GWP-totale, ma esclude I'assorbimento e le emissioni di anidride
carbonica biogenica e il carbonio biogenico immagazzinato nel prodotto. Questo indicatore € quindi pressoché uguale
all'indicatore GWP originariamente definito nella norma EN 15804:2012+A1:2013.
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Produzione di rifiuti e flussi in uscita

Produzione di rifiuti
Risultati per 1 m? di prodotto finito con uno spessore di 1,00 mm

Indicatore Unit A1 A2 A3 Tot.A1-A3 A4 C1 C2 C3 C4
a
Riﬁ“;in?;?iﬁo'og kg  0O00E+00 000E+00  1,75E-03 1,75E-03 0,00E+00 0,00E+00  0,00E+00  0,00E+00  0,00E+00
Rl 2 0,00E+00  0,00E+00  2,40E-02 2,40E-02 0,00E+00  000E+00  0,00E+00  0,00E+00  1,13E+00
pericolosi kg UET PUET e e UET PUET UEE PUET OEE
smaltiti
FINE ERhes il kg  000E+00  0,00E+00  0,00E+00 0,00E+00 0,00E+00  0,00E+00  0,00E+00  0,00E+00  0,00E+00

smaltiti

Flussi in uscita
Risultati per 1 m? di prodotto finito con uno spessore di 1,00 mm

Indicatore Unit A1 A2 A3 Tot.A1-A3 A4 c1 c2 c3 c4
a

Celipenenl ¢ kg  OO00E+00  0,00E+00  0,00E+00 0,00E+00 0,00E+00  0,00E+00  0,00E+00  0,00E+00  0,00E+00
riutilizzare

'Vg’:e”a'e kg  O00E+00 0,00E+00  1,20E-02 1,20E-02 0,00E+00 0,00E+00 0,00E+00 0,00E+00  1,20E-02
riciclare

re'g':;::f“pe”' kg  OO00E+00 000E+00  3,30E-02 3,30E-02 0,00E+00  0,00E+00  000E+00  0,00E+00  7,82E-01

energetico

Energia MJ  0,00E+00  0,00E+00  0,00E+00 0,00E+00 0,00E+00  0,00E+00  0,00E+00  0,00E+00  0,00E+00
esportata,

elettricita

Energia MJ  000E+00 0,00E+00  0,00E+00 0,00E+00 0,00E+00  0,00E+00  0,00E+00  0,00E+00  0,00E+00
esportata,

termica

Informazioni sul contenuto di carbonio biogenico
Risultati per 1 m? di prodotto finito con uno spessore di 1,00

mm
CONTENUTO DI CARBONIO BIOGENICO Unit QUANTITA
a
Contenuto di carbonio biogenico nel prodotto kg C 0,00E+00
Contenuto di carbonio biogenico nell'imballaggio kg C 3,60E-02

Nota: 1 kg di carbonio biogenico equivale a 44/12 kg di CO-.
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Informazioni aggiuntive

Durata eccezionale:

SealEco & fortemente impegnata nel settore dell'edilizia a fornire soluzioni durevoli per l'intero
involucro edilizio. L'obiettivo & ridurre I'utilizzo di energia e di risorse naturali, aumentare la quantita di
materie prime riciclate e sicuramente minimizzare I'impatto ambientale.

ElastoSeal EPDM ha un'ottima resistenza ai raggi UV e all'ozono. L'EPDM non ha un limite di
snervamento, il che lo rende molto adatto alle geoapplicazioni. La membrana rimane sempre
flessibile e pud sopportare le sollecitazioni meccaniche comuni a questa applicazione.

ElastoSeal puo essere utilizzato sia in ambienti freddi che caldi, dal nord al sud dell'Europa, grazie
alle sue proprieta di curvatura a freddo sotto i -40 °C e alla resistenza alle temperature fino a 120
°C, senza che la flessibilita della membrana subisca variazioni significative. La membrana
impermeabilizzante ha una durata stimata di oltre 50 anni. Questo test & stato eseguito da SKZ nel
2004.

Riferimenti

CEN European Committee for Standardisation (2021). EN15804:2012+A2:2019/AC:2021 (CEN 2021),
Sustainability of construction works — Environmental product declarations — Core rules for the product
category of construction products.

EPD International. (2021a). CONSTRUCTION PRODUCTS PCR 2019:14 VERSION 1.11.

EPD International. (2021b). General Programme Instructions for the International EPD® System. Version
4.0.

ISO. (2006). ISO 14040:2006, Environmental management — Life cycle assessment — Principles and
framework. 1-28.

Lindman, Par, Miljégiraff report 1035, Life Cycle Assessment of EPDM membranes from SealEco, 2022
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QAS - Quality Assurance

Elastoseal EPDM Geomembrane

Manufacturing manual
quality control and quality
assurance system

1. Material specification

1.1 Overview

This manual constitute a general description of the principles
for Quality Control and Quality Assurance of the production of
Elastoseal EPDM Geomembrane at the plant of SealEco.

The production at SealEco’s plant in Sweden is focused onex -
acting quality control throught the entire process. The produc -
tion is completely traceable from a specific panel on site back
to individual product data compound properties of the actual
rubber mix used in production. Our operations are conducted
according to 1SO 9001 and 1SO 14001.

1.2 Material

Elastoseal EPDM Geomembrane is calandered in two plies in
vulcanised, crosslinked EPDM (Ethylene-propylene-diene-mo -
nomer) or EPDM/TPE (Ethylene-propylene-diene-monomer/
Thermoplastic Elastomer of Olefine type). The crosslinked mo -
lecular structure of EPDM gives unique properties, a chemical
stable product with negligiable aging over long periods of time
despite exposure to the atmosphere, sunlight, UV radiation,
chemical pollution, water or high- and low temeperatures. The
product contains no plastizers or additives, which can evapora -
te or be washed out over the years. The strength and elasticity
remains virtually unchanged over decades, without shrinkage,
melting, hardening or cracking, and the membrane remains
flexible and elastic even if the temperature varies from -50 to
+120°C.

1.3 Material Specification
Upon receipt of raw material random tests are made of the bat -
ches. Documentation of this testing is kept by SealEco.

1.4 Production Control

All testresults arerecorded and kept available at SealEco. Upon
delivery to work site every panel is marked according to project
specifications. Production Control include the following proper -
ties and are tested according to standard methods: Certifica -
tes are issued for deliveries of geomembranes for geotechnical
projects: Form QM1, QM2.

SealEco

SealEco

Property Test Method Test Frequency

Thickness EN 1849-2 5roll
Width EN 1848-2 5roll
Labelling 5roll
Hardness SS1SO-48 every curing batch
Tensile strength SS1SO-37 every curing batch
Elongation at break SS ISO-37 every curing batch
Tear resistance SS1SO-34 every curing batch
Seam test EN 12316-2 every curing batch

SealEco must be informed about request for QAS - Quality
Assurance at date of order.

QAS - Quality Assurance can not be implemented on
Manufacturing and Prefabrication retrospectiverly.

Post Address: P.O. Box 514, SE-331 25 Varnamo, Sweden
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Elastoseal EPDM Geomembrane

Prefa brica“on man ual 4. Marking, Delivery, Certificates

. . To avoid damages during handling and transport panels is
qual Ity COntrOI and qual Ity transported, packed and stored according to SealEco specifi -
assurance System cations. Every panel delivered to site is marked with Manufac -

turer, Product Name, Thickness, Width, Length, Panel Number/
Identification and Production Date. Every delivery is also follo -

1. Material specification wed by certificate:

1. Overview QF3 Panel Listing Report.

This manual constitute a general description of the principles QF1 Non-Destructive Seam Control.
for Quality Control and Quality Assurance of the prefabrication  QF2 Destructive Seam Control.

of Elastoseal EPDM Geomembrane.

2. Non Destructive Testing

All prefabricated splices shall be controlled using the air lance
continuity test.

The air lance equipment and procedures are generally outlined
in ASTM D 4437 and as follows:

1. Air lance test equipment consists of a compressed air
source that can deliver a continuous air nozzle exit pressure
of min 350 kPa/3,5 bar to a 4,75 mm diameter nozzle on the
end of a hand held lance.

2. The nozzle opening shall be directed to the edge of the
seam an held a maximum of 25 mm away from the edge.

3. The rate of travel along the edge of the seam shall not
exceed 12 m/min.

4. Any defect that is identified by a distinct change in sound
by the air passing through an opening or obvious de-bonding
due to air pressure force shall be marked for repair. The panel
as such shall also be controlled visually and approved before
packaging.

3. Destructive Testing
A destructive seam testing shall be performed at the beginning
of every working shift or when the seam conditions for some
reason changes.
1. Cut a sample of minimum 300 x 300 mm at a suitable pla -
ce. The seam shall be located in the centre of the sample.
2. Test the sample in a calibrated tensiometer at a strain of
500 mm/min.
3. The pass/fail criteria are:
Seam shear = min. 6 kN/m
Seam peel = min 2,0 kN/m.
Typical value for seam peel is 3,0 kN/m.

SealEco

Post Address: P.O. Box 514, SE-331 25 Varnamo, Sweden
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QAS - Quality Assurance

Elastoseal EPDM Geomembrane

Installation manual
quality control and
quality assurance

1 Introduction

1.1 Overview

This manual constitute a general guide in delineating the ba -
sic construction related activities that define quality control and
quality assurance for the installation of non-reinforced EPDM
geomembranes. Construction Quality Control (CQC) is defined
as a planned system of inspections that are used directly to
monitor and control the quality of a construction project. Con -
struction Quality Assurance (CQA), on the other hand,isaplan -
ned system of activities that provide assurance that the project
is constructed as specified in the design.

1.2 Personnel

The following are the personnel that are referenced in this ma -

nual:

Owner
Project or Facility owner who is ultimatly responsible for the
final install acceptance of the geomembrane installation.

Engineer
Design engineer who is responsible for the project design,
planning and specifications. The engineer may also function
as the project manager.

Contractor
The prime contractor for the project who is ultimately in
charge and responsible for all subcontractors. The contrac -
tor may be the earthwork contractor or the geomembrane
installation company.

Manufacturer
The manufacturer of the geomembrane roll goods or panels
from raw materials, SealEco.

Fabricator
The Fabricator is a by SealEco approved company that fa -
bricates the EPDM roll goods into large prefabricated panels,
custom designed for a specific project application. The Ma -
nufacturer may also function as Fabricator.

Installer
The installer is a by SealEco approved subcontractor (or an
approved prime contractor) for the complete installation, sea -
ming and attachment of the EPDM panels in accordance with
project specifications.

SealEco

SealEco

CQA Consultant
Independent third party who monitors, tests, inspects and
or Inspector documents the geomembrane installation and
associated geosynthetic materials. The CQA consultantusu -
ally reports directly to the Owner and is independant of the
Contractor.

1.3 Geomembrane Delivery

1.3.1 Transportation and Handling

Transportation of the Geomembran is the responsibility of the

Manufacturer and/or the Fabricator. The geomembrane rolls or

panels are packaged and shipped in a manner that will protect

them from damage. All handling on site is the responsibility of

the Installer and the Installer and CQA Inspector shall verify that:
1. Only approved handling equipment is used on site that will
not damage the geomembrane panels in any way.
2. The Installer’s personnel handle the geomembrane panels
with care.
3. Upon delivery to the site, the Installer and CQA Inspec -
tor will conduct a thorough surface observation of all panels
for defects or damage. This examination will be conducted
without unrolling rolls or unfolding panels unless damage is
suspected. The CQA Inspector will identify any panels which
should be rejected and removed from site due to severe da -
mage or any panels which will require minor repair.

1.3.2 Storage

The Installer and ultimately the Contractor will be responsible

for the storage of the EPDM Geomembrane rolls and/or panels

on site in a location that provides optimal on site transport and

handling. Storage area should be protected from theft, vanda -

lism, vehicular traffic, dirt, debris, UV exposure and other sour -

ces of damage. All panels must be placed on smooth, elevated

surfaces.

2 Geomembrane installation

2.1 Earthworks
2.1.1 Surface preparations
The Contractor will be ultimately responsible for preparing the
subgrade soils in accordance with the project specifications.
Prior to any Geosynthetics installation, the Installer and the
CQA Inspector shall verify the following:
1. The surveyor has defined and verfied all lines and grades.
2. The Contractor has provided all CQC documentation that
the supporting soils meet the density specification.
3. The surface to be lined has been rolled and compacted

Post Address: P.O. Box 514, SE-331 25 Varnamo, Sweden
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Elastoseal EPDM Geomembrane

and that the Contractor has verified that the surface is free of

irregularities, loose soil and abrupt changes in grade.

4. The Contractor has verified that the soil surface does not

contain stones larger than 20 mm or debris that may be da -

maging to the EPDM geomembrane.

5. The Contractor has verified that there is no area of softe -

ned soils due to high water content and there is no standing

water.
The Installer shall verify all of the above in writing that the sur -
face on which the EPDM geomembrane is to be installed is
acceptable. Under no circumstances shall the Installer deploy
geomembrane panels in unacceptable areas. If the accepted
surface becomes damaged or deteriorates, all liner installation
work shall stop and the condition brought to the attention of the
Contractor for repair.
2.1.2 Anchor Trenches
All anchor trenches, runouts or terminations shall be excavated
by the Contractor to lines and grades shown on the drawings
prior to geomembrane placement. The Installer and CQA In -
spector shall inspect trench or termination construction to ve -
rify acceptability of construction in accordance with the project
drawings.

Anchor trenches shall be prepared just in advance of geo -
membrane deployment to prevent damage to trenches.

The edges of the anchor trench in contact with the geomem -
brane shall be slightly rounded and free of loose soil, protru -
sions or debris that could damage the geomembrane.

Backfilling of the anchor trenches or runouts shall be accom -
plished as soon as practical after geomembrane installation
and seaming. If backfilling cannot be completed at the end of
each day, temporary ballast (sandbags) must be placed at the
terminations.

2.2 Geomembrane Placement

2.2.1 Field Panel Identification

A field panel is the unit area of prefabricated EPDM geomem -
brane which will be placed and seamed in the field.

The Contractor shall ensure that each field panel is given a
number or letter-number “identification code”. This identifica -
tion code will be agreed upon by the Engineer, Installer and
CQA Inspector. The field panel identification code should be as
simple as possible for cross reference to panel numbers. It is
the responsibility of the Installer to ensure that each field panel
is marked and referenced with the original panel number as well
as the identification code.

SealEco

SealEco

2.2.2 Location of panelsin field

The Installer shall place each panel at the location indicated on
the proposed panel layout plan, as approved and/or modified.
The CQA Inspector shall observe that field panels are installed
at the proper location.

Each panel shall be placed one at atime and each panel shall
be seamed immediately after placement, or ballasted with sand
bags if required to be left overnight.

Each panel shall be installed with overlaps shingled down
gradient to allow for drainage in the event of precipitation.
Orientation of overlaps will also be placed in the direction of
prevailing winds if the wind conditions are over 7 m/sec.

The Installer shall record the location, identification code and
date of installation for each field panel on an as-built drawing
and shall submit this documentation to the CQA Inspector no
later than the following day.

2.2.3 Weather Conditions

Geomembrane placement shall not proceed at ambient tem -
peratures below -15° C or above +30° C unless approved by
the Engineer. It should be noted that EPDM can be installed
and seamed at temperatures down to -15° C if required due to
location and construction schedule.

Geomembrane placement shall not be performed during any
type of precipitation, in the presence of surface moisture or
ponded water, in the presence of winds exceeding 11 m/sec.

The CQA Inspector shall observe that above conditions are
not present during placement and that surface soils have not
been damaged by weather conditions.

2.2.4 Placement Method
The Installer will ensure that the following procedures are fol -
lowed:

1. Deployment equipment does not damage the geomem -

brane or the supporting soil.

2. Personnel working on the geomembrane do not smoke,

wear damaging shoes or engage activities that could dama -

ge the geomembrane.

3. The method used for unroll/unfold the panels does not

cause any damage to the geomembrane or soil surface.

4. Temporary ballast does not damage the geomembrane.

5. Adequate protection against wind uplift is provided and

that there is no possibility of damage due to wind action.
The CQA Inspector will observe each panel after placement for
damage and will advise the Contractor which panels should be
rejected or repaired. Damaged panels that can not be repaired
will be marked, recorded and removed from the site.
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2.3 Geomembrane Field Seaming

2.3.1 Seam Layout

The Installer shall provide the Engineer with a seam layout dra -
wing which is consistent with the proposed panel layout plan.

Seams shall be oriented parallel to the direction of maximum
slope, i.e. oriented along, not across the slope.

Seams shall be minimized in corners and odd-shaped geo -
metric locations.

Horizontal seams shall not be allowed on a panel less than
1,0 m from the toe of slopes greater than 10 %. For slopes less
than 10 % this requirement does not apply.

A seam numbering system using adjacent panel numbers
shall be used for identification and recording of each seam on
CQA documentation and as-built drawing.

2.3.2 Seam Equipment and Products

Manufacturer approved processes for field seaming the Elasto -
seal EPDM and for repair are thermo-fusion welding. All welding
equipment shall have accurate temperature monitoring devices
to ensure proper measurement of the weld temperature at the
point of surface fusion.

All field seam thermo-fusion welds shall be of the dual track
type to allow for an air channel used in non-destructive air pres -
sure testing.

All repair or small area welds shall be by hand held hot air or
hot wedge and hand roller with silicone roll.

Only Manufacturer approved cleaning solutions or grinding
methods shall be used to clean seam areas of dirt, debris or
oxidation.

The Installer shall provide a calibrated field tensiometer for
the field testing of completed trial welds and destructive samp -
les.

2.3.3 Seam Preparation
The Installer shall verify the following:

1. Prior to seaming, the seam overlaps are a minimum of 100

mm, properly aligned and free of wrinkles.

2. The seam area is free of any moisture, dust, dirt, sand or

debris of any nature.

3. The seam area is free of surface oxidation.

4. Ambient temperatures are between -15° C and + 30° C

and wind velocity is below 7 m/sec.

5. The surface below the EPDM is smooth and non yielding.

In the case of soft or rough surfaces, a roped seaming board

(i.e. conveyor belt, wood- or plastic board) may be required

below the seam area.

2.3.4 Trial Seam or Trial Welds
Prior to actual production seaming, the Installer shall make trial

SealEco

SealEco

seams on pieces of EPDM to verify that seaming equipment
and conditions are acceptable and will produce a field seam

which meets project specifications. Each trial seam shall be as
signed a number and the test results recorded in appropriate
documentation and witnessed by the CQA Inspector.

Trial seams shall be performed for each welding machine to
be used and by each operator.

A passing trial weld seam must be made prior to the begin
ning of each seaming period, typically at the start of the day

and after lunch.

The trial seam sample shall be approximately 1,0 x 0,3 m with
the seam centered lengthwise.

Six specimens, each 25 mm in width and 150 mm in length
shall be cut from the trial seam using the 25 mm die coupon
cutter. Three of the specimens shall be tested in shearand th -
ree shall be tested in peel on the field tensiometer. Both the in -
side and outside seams of a dual track shall be tested. All shear
and peel test specimen shall either meet the project specifca
tions or give break in the membrane or exceed 300 % elonga
tion of the membrane without break in the seam.

The CQA Inspector shall observe the trial seam procedures
and shall verify field tensiometer results. Trial seam samples
shall be marked with the seamers intials, identification, date and
conditions and retained by the CQA Inspector.

2.3.5 Production Seaming of Panels

After approval of the Trial Weld Seams, production seaming on
the deployed panels will commence. All production seams will
be non-destructively tested and each completed seam shall be
labeled with proper identification.

If required, a firm substrate will be provided by roping or pla -
cing a strip of conveyor belt material or wood/plastic board di -
rectly under the seam area.

Wrinkles or “fish mouths” at the seam overlap will be elimina -
ted prior to seaming by pulling the EPDM smooth. Seaming will
extend to the outside edge of panels to be placed in the anchor
trench.

The CQA Inspector will observe the seaming process for
complience with specifications.

2.3.6 Non-Destructive Seam Continuity Test

The Installer shall non-destructively test all field seams over
their full length using an air pressure test (for dual track seams),
an air lance test or other approved method. The purpose of the
non-destructive test is to check the continuity of the seams.
Continuity testing must be completed as the seaming progres -
ses and not at the completion of all field seaming.

The CQA Inspector will observe the continuity testing to verify

Post Address: P.O. Box 514, SE-331 25 Varnamo, Sweden

Phone: +46 (0) 370 510 100, Fax: +46 (0) 370 510 101, Email: info@sealeco.com, www.sealeco.com

May 2011 | 7:5



SealEco
QAS - Quality Assurance

Elastoseal EPDM Geomembrane

proper equipment and method, review report documentation  verify proper procedure and reporting. The air lance equipment

and observe outcome of all testing. and procedures are generally outlined in ASTM D 4437 and as

2.3.6.1 Air Pressure Testing for Dual Track Seams follows:

The following procedure apply for all production seaming using 1. Air lance test equipment consists of a compressed air

the dual track thermo-fusion process. The proceedures descri - source that can deliver a continuous air nozzle exit pressure
bed below shall be followed by the Installer and shall be verified of min 350 kPa/3,5 bar to a 4,75 mm diameter nozzle on the

by the CQA Inspector. end of a hand held lance.

In general, follow the proceedures outlined in ASTM D 5820 - 2. The nozzle opening shall be directed to the edge of the
Pressurized Air Channel Evaluation of Dual Seamed Geomem - seam and held a maximum of 25 mm away from the edge.
branes and the following. 3. The rate of travel along the edge of the seam shall not
Equipment shall be comprised of the following exceed 12 m/min.

1. Manual or Motor Driven air pump capable of generating up 4. Any defect that is identified by a distinct change in sound

to 350 kPa/3,5 bar pressure. by the air passing through an opening or obvious debonding

2. A hose with quick connects and valve to isolate pump from due to air presssure force shall be marked for repair.

test once air pressure is achieved in seam. 2.3.7 Destructive Seam Testing

3. Pressure gage capable of indicating pressure in 5 kPa/0,2 Destructive seam tests shall be performed at selected locations

bar increments within the test range. as appropriate to the project and at locations selected by the

4. A sharp hollow needle, diameter 1,5-2,0 mm, that can be Engineer and the CQA Inspector. The purpose of these tests

injected witout loose of pressure to one end of the air chan - s to evaluate the mechanical bond strength of the seam area.

nel. Seam destructive testing shall be performed as the work pro -

5. Hot Air Gun or mechanical clamps to seal both ends of the gress and not at the completion of the project.

air channel. 1. Location and Frequency: The location of seam cut outs will
The following procedures shall be followed. be randomly selected and at generally proposed intervals of

1. Seal both ends of the air channel to be tested. between 150 and 300 m of seam length. The Installer will cut

2. Insert the needle and connect the air pressure indicator to the samples and this will be observerd by the CQA Inspector.

the needle assembly. 2. Size of samples: A sample size of minimum 0,3 x 0,3 m

3. Connect the air pump to the air pressure gage with aflex - shall be cut with the seam centered lengthwise. Additional

ible hose and quick connect. samples may be required for third part independant lab tes -

4. Pressurize the air channel to 150 kPa/1,5 bar (min 1,4 - ting and owner archives if required by the specifications and

max 1,6 bar) and remove the flexible hose. the CQA Inspector. Thus a total length of seam sample may

5. Allow the air pressure to stabilize and observe thattheen - be 1,0 m for destructive testing. Final determination of sample

tire channel is inflated. sizes will be determined at the beginning of the project and

6. With a pressure of approx. 150 kPa/1,5 bar stabilized in the agreed by all parties.

air channel, record the pressure. After 2 minutes, record the 3. Holes in the geomembrane resulting from destructive

pressure again. If the differance between the two readings sampling will be immediately repaired and tested for conti -

is more than 40 kPa/0,4 bar, the seam will require retesting. nuity by air lance.

7. If the pressure drop is greater than 40 kPa/0,4 bar (failure) 4. Sample identification: The destructive sample shall be

check all seals for air leaks and retest. marked as a D/S sample number with identification astoad -

8. If the pressure drop is still unacceptable after retest of the jacent panels, seam number, date etc. as required on the QC

apparatus and checking for air leaks, locate the failed area form.

and repair. Perform retesting. 5. Field Testing: The sample collected for Installer testing
2.3.6.2 Air Lance Continuity Testing shall be tested as follows: Ten specimens of 25 mm width
Air Lance testing will only be performed on seams that cannot will be cut with a coupon cutter die and press. Five alternate
be tested using the air pressure techniques outlined in 2.3.6.1 specimens will be tested in peel and shear. Testing willbeac -
above. The proceedures shall be followed by the Installer and complished on a calibrated field tensio meter at a strain rate
the CQA Inspector will observe the Installer’s work as needed to of 500 mm/min.

SealEco
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6. Pass/Fail Criteria: The minimum acceptable strength va - 242 Repair Verifications

lues are as follows: Each repair shall be non-destructively tested by the air lance
Seam Shear min. 6,0 kN/m method in accordance with section 2.3.6.2. Repairs that pass
Seam Peel min. 2,0 kN/m

the air lance method will be considered passed and anindica -

The seam test is approved if the above values have been fulfil - ) of an adequate repair. Failed tests will require the repair to
be redone and retested.

min. 300 % without break in the seam. The Installer must document all repairs and submit the do -
Four out of five specimens meeting the above criteria will

led or if the parent material break or if elongation at break is

cumentation as well as the as-built drawings indicating repair

constitute a passing destructive test. locations to the CQA Inspector. Each repair must be numbered,

If the seam sample fails the test, the following procedure shall marked on the panel, logged on the panel or seam repair form

be followed: Take additional samples approximately 30 mon 5,4 noted as to pass/fail results. The CQA Inspector will visu -
either side of the failed sample and test as above. Each of this

samples must pass. Continue the procedure until a passingre -

ally observe non-destructive tests as required to verify proper

procedure and documentation.
sult is obtained and repair the seam length between passing

destructive sample areas.

3. Certifications

2.4 Defects and Repairs Certificates verifying the control, Form QI1: Non-destructive

All seams and non-seams areas of the EPDM Geomembrane
shall be thoroughly examined by the Installer for obvious de -
fects, holes, blisters or damage caused during installation.
Identification of the defect or damaged area will be made by
marking on the geomembrane panel or seam and indicating

Seam Evaluation Report, QI2: Destructive Seam Evaluation
Report,QI3: Panel Placement Report, shall be presented during
or after installation. Additionally the installer shall also record
the location and identification number of each panel on an “as-
built” drawing.

same on the CQA documents as to location, type of repair,
date.
2.4.1 Repair Procedures
Several procedures exist for the repair of Elastoseal EPDM
Geomembrane and the manufacturer directions must be ad -
hered to for effective repair. The final decision as to appropriate
repair procedure will be agreed upon between the Engineer,
Installer and CQA Inspector.
1. Patching. Patching is used to repair large holes, tears, de -
structive cut-outs, fishmouth repair or any defects that are
found to be suspect.
2. Cap Strip. Cap Strips of the EPDM material (Elastoseal
or Thermobond strips) are usually 150 mm in width and are
used to repair long lengths of defective seam area or suspec -
ted seam area.
3. All surfaces to be repaired must be clean, dry and free of
oxidation.
4. All patches shall extend a minimum of 50 mm beyond the
edge of the defect and shall have rounded corners. Small
patches shall be round or oval in shape.
5. The repair procedures, materials and equipment shall be
as recommended and approved by the manufacturer and as
approved by the Engineer and CQA Inspector.

SealEco
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Enclosure - Quality Documentation Forms

QM1 Test Records — Manufacturing, Physical Properties every 5 roll
QM2 Test Records — Manufacturing, Physical Properties every curing batch
QF1 Non - Destructive Seam Control
QF2 Destructive Seam Control
QF3 Panel Listing Report
Ql1 Non-Destructive Seam Evaluation Report
Ql2 Destructive Seam Evaluation Report
QI3 Panel Placement Report
SealEco
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Certificate Manufacturing Quality Control
Physical Properties — Test Frequency every fifth roll

Project Date

Number and date of
delivery notes

Product
Product number

Roll size, wx |, m Quantity

We hereby certify above test results
Dater ..o

SIGNATUIE: Lttt
Quality Manager

SealEco
Post Address: P.O. Box 514, SE-331 25 Varnamo, Sweden
Phone: +46 (0) 370 510 100, Fax: +46 (0) 370 510 101, Email: info@sealeco.com, www.sealeco.com May 2011 | 79



SedlEco
QAS - Quality Assurance Form QM2

Elastoseal EPDM Geomembrane

Certificate — Manufacturing Quality Control
Physical Properties — Test Frequency every curing batch

Project Date:

Number and date of
delivery notes

Product
Roll size, w x| Quantity:
Tested rollnumber Curing batch No:

Test Results

Hardness IRH SS1SO-48
Tensile Strength MPa SS1SO-37
Elongation at break % SS1SO-37
Tear resistance kN/m SS1SO-34
Seam Strength N/mm EN 12316-2

We hereby certify above test results

DAt e e

SIgNATUIE: L.t
Quality Manager

SealEco

Post Address: P.O. Box 514, SE-331 25 Varnamo, Sweden
Phone: +46 (0) 370 510 100, Fax: +46 (0) 370 510 101, Email: info@sealeco.com, www.sealeco.com May 2011 | 7:10



QAS - Quality Assurance

Elastoseal EPDM Geomembrane

Certificate — Prefabrication Quality Control
Non-destructive Seam Control

Air lance continuity test according to ASTM D4437.
Test Frequency: every seam on every panel.

Project

Number and date of
delivery notes

Product
Roll size, w x|

Tested rollnumber

SealEco

Form QF 1

Date:

Quantity:

Curing batch No:

We hereby declare that during the air lance continuity testing of all seams no defect was detected.

The panel was also controlled visually and approved before packaging.

We hereby certify above test results
Date:r ..o

SIGNATUIE: ..ot
Quality Manager

Prefabication Company
Name and address

SealEco
Post Address: P.O. Box 514, SE-331 25 Varnamo, Sweden

Phone: +46 (0) 370 510 100, Fax: +46 (0) 370 510 101, Email: info@sealeco.com, www.sealeco.com May 2011 | 7:11



SedlEco
QAS - Quality Assurance Form QF 2

Elastoseal EPDM Geomembrane

Certificate — Prefabrication Quality Control
Destructive Seam Control

Destructive seam test according to ASTM D6392.
Test Frequency: beginning of every working shift or when the seam conditions changes.

Sample size 300 x 300 mm, Machine strain rate 500 mm/min

Pass/fail criteria: Seam peel min. 2,0 kN/m, Seam shear min. 6,0 kN/m
or Break in membrane
or 300 % elongation before break at shear test

Specimen number Peel strength Shear strength Break in membrane in shear test Elongation exceeding 300
% in shear test

We hereby certify above test results
Date: ..o

SIGNATUIE: Lot et aee
Quality Manager

Prefabication Company
Name and address

SealEco

Post Address: P.O. Box 514, SE-331 25 Varnamo, Sweden
Phone: +46 (0) 370 510 100, Fax: +46 (0) 370 510 101, Email: info@sealeco.com, www.sealeco.com May 2011 | 7:12



SedlEco
QAS - Quality Assurance Form QF 3

Elastoseal EPDM Geomembrane

Certificate — Prefabrication Quality Control
Panel Listing Report

Project Date

Product

Panel Roll numbers in this panel

We hereby certify above test results
Dater...ooooiiiii

SIgNATUIE: Lttt
Quality Manager

Prefabication Company
Name and address

SealEco

Post Address: P.O. Box 514, SE-331 25 Varnamo, Sweden
Phone: +46 (0) 370 510 100, Fax: +46 (0) 370 510 101, Email: info@sealeco.com, www.sealeco.com May 2011 | 7:13



s

Installer:

QAS - Quality Assurance

Elastoseal EPDM Geomembrane

Non - destructive seam evaluation report

Project name
Contractor
Seam Dual track
type

Single track
Weather
Temperature
Seam Number
Seam Length
Date seamed

Time seamed

Installer

SealEco

Form Ql 1

Legend

Repair needed Q Repair complete ZXZ
Repair tested ‘ Repair Approved ‘

Destructive sample —E—

Cap Strip Repair 00066t

Quality Assurance Summary Seam Detail (Show Dimensions)

_U
*

Zone |

")
B3

Air Pressure — Dual Track Seam

Zone Length Pressure Pressure
Start End

Time Time Pressure P/F
Start End Loss

Air/Vacuum - Single Track Seam

Zone Length Air Lance/Vacuum P/F Action

Seam Repairs

Repair No Defect Type Repair Date Repair Type

Approved by Comments

SealEco

Post Address: P.O. Box 514, SE-331 25 Varnamo, Sweden
Phone: +46 (0) 370 510 100, Fax: +46 (0) 370 510 101, Email: info@sealeco.com, www.sealeco.com May 2011 | 7:14



Installer:

SedlEco
QAS - Quality Assurance Form Q12

Elastoseal EPDM Geomembrane

Destructive seam evaluation report

Project name
Membrane type
Date tested
Machine type
Seam Sample No
Installer

Date seamed

Weather, Temperature

Quality Assurance Summary

Peel Adhesion Bonded shear strength

Specimen Number Load N/m Fail Mode Specimen Number Load N/m Fail Mode

Average Average

Seam Qualified

Seam Disqualified

L1 [

Notes:

SealEco

Post Address: P.O. Box 514, SE-331 25 Varnamo, Sweden
Phone: +46 (0) 370 510 100, Fax: +46 (0) 370 510 101, Email: info@sealeco.com, www.sealeco.com May 2011 | 7:15
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