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1 DOCUMENT ADMINISTRATION

1.1 Document History

Version No. Date Issued by Reason
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Tarpaulin specification, updated2023/12 12/12/2022 | Patrick Oger - ICRC

1.3 Approvals

This documentrequires the followingapprovals.

Name Title Date Signature
Carmen GARCIA DURO ICRC SSCA Project Manager
Ela SERDAROGLU IFRC Head of Shelter dpt

UNHCR Senior Technical Shelter

Ammar AL-MAHDAWI Officer
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1.4 Glossary / Project Specific Abbreviations

| Abbreviation

Term

Description

SSCA Sustainable Supply Chain Alliance ICRC Projectto enhance sustainable supply
SPC Standard Products Catalogue Web pu bl!catlon ofall compiledstandard
specification
UNHCR United Na.tlon High Commissioner Project partner
for Refugies
QSE Quality Sodial Environmental Globalsustainable approach ofthe supply
QSE grou Quality Sodial Environmental Inter agencies working group with ICRC, IFRC,
group Procurement Group IOM, MSF, UNHCR, UNICEF
ICRC International Committeeofthe Projectowner
Red Cross
International FederationofRed .
IFRC Cross and Red Crescent Societies Projectpartner
IOM International Office for Migration
MSF MedecinsSans Frontieres
RISE Research Institute ofSweden Projectpartner
LCA Life Cycle Assessment Measure the whole product life impact.
GHG Green House Gazes Emitted gazes thatincrease the globalwarming
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2 EXECUTIVE SUMMARY

The demand forasustainable approach in procurement has created pressure on the humanitarian supply chain.
During the last 10 years, the technical specifications for the major relief supplies have started to evolve to
respond to this newrequirement.

In the 1990’s, the specification for a tarpaulin adaptedto the emergency aid operations were developed by a
consortium of Organizationsincluding UNHCR, MSF, ICRC, and IFRC as major stakeholders. These specificatbns
have successfullyserved untilnow as a reference for the supply of tarpaulins in the humanitarian Organizations.

Even though the environmental criteria were not absent from that product development, a higher level of
requirmentis now demanded for consumers goods, and the tarpaulin specification needto be revised in that aim.

On May 1st, 2021, the ICRC, UNHCR, and IFRC have launched aResearch and Development projectto designa
new tarpaulin specification with a lesserenvironmentalimpact.

A panel of more than 90 stakeholders was regularly consulted as source of information and peer review,
including humanitarian actors, manufacturers, universities, laboratories.

Through the Life Cyde Assessmenthandled by the Research Institute of Sweden (RISE), the different steps of
the product life were analyzed for comparing potential altemative products on reliable grounds. Several
scenario cases were identified, particularly for the end of life. All possibilities to reduce the environmental
impact were screened and described in a proposal for enhancing the product specification.

The life cycle assessmentincluded eleven impact categories from resources depletion, global waming, and
toxicity in all types of environment.

The research included deepinvestigation on biodegradable, bio-sourced, andrecycled materials. As a result,
in the current context and until further scientific and technical evolution, biodegradable and bio-soured
materials were excluded from the potential alternatives due to too many uncertainties and many negative
impads. Regycled materialwas approved for its potential impact reduction, and included as an option only,
due to the marketsarcity of reliable sources ofrecycled PE.

In addition, the Research Institute of Sweden did a screening of the industrialand commerdal products, from
severalsectors including building materials and packaging materials, and identified potentialoptions, included
in the alternative product development.

In parallel, a long-term laboratory test (equivalent to 10 years real life) was performed to measure the UV
resistance ofthe cumenttarpaulin. This testdemonstrated the extremely high UV resistance ofthat tarpaulin
compared to the tarpaulins one can find on every market. This excellent and essential performance will be
reconductedin the new tarpaulin specification.

The new productrequirements were setbased on the stakeholder’s feedback, user’s surveyresults from Mali
and DRC, LCAresults, laboratory testing results. Once validated by the SteeringCommittee, those requirements
weresenttopartners fromthe industryinthe form of a Request for Proposal to design an alternative product.
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After two roundsofproposals, studied andtested in detail, the new technical specifications were issued. These
new specifications were compared to the current ones through a Life Cycle Assesment. Achievements in
redudng the environmentalimpactwere confirmed, with the followingspecifications:

Introductionof 15% recycled PE will reduce by 8% the impact on global warming and fossil resoures
depletion

Reduction of14% ofthe weightwillreduce by 14% the overallimpact

Extended life-time with a stronger PE material and high UV resistance can potentially reduce 50% or

more of the overallimpact
Recycling at the end of life could potentially reduce up to 78% of the overall impact, thanks to the

extremely durable UV resistant PE that allows collecting waste even after decades without degrading
into microplastics.

Fourmajor tarpaulin manufacturers were requested to produce a batch of those newtarpaulins fortestingat
field leveland at laboratorylevel.

The laboratory testconfirmed the achievability of those specification, with some minor adjustments in the
newly introduced criteria. It was also confirmed that the fire safety is achievable without toxic chemical
additives. Laboratory test on large samples, supported by realsize test on PE tents, demonstrated the same
behavior to large fire from tarpaulins with and without fire retardant additives. This allows the yearly
suppression of 1000 tons ofharmful chemicals.

The field testing was handled by the Shelter Research Unitof the LuxembourgRed Cross in Niger, involving 30
volunteerbeneficiaries, representing 30 householdsin 3 locations. An additional blind test was handled by ICRC
in Nigerwith a distribution to 50 beneficiaries without specificinformation on the newtarpaulin. Results came
outfrom both tests with highly positive results (94% satisfaction).

The Projectended in December 2023 with the release ofthe final specification for the new tarpaulin including
mainly the reductionofmaterial quantity and the increase of durability. Moving to these newspecifiations for
the 3 million of tarpaulins distributed every year will reduce the CO2eq emissions by 69’000 tons peryear in
addition to the reduced toxic pollution and a reduced usage ofresources.

Further recommendation: Even though using recycled rawmaterialand reducing the weight has a clear positive
impad, the large potentialimpactreductionis linked to the re-use andthe regycling at the end oflife. Further
investigations on recycling should be conducted.

In addition, the quality of the distributed tarpaulins must be guaranteed by a strong and reliable quality
managementsystem. During the project, it was identified as a challenge forthe organizations procurement
services to perform sufficient and efficient quality control.

With many thanks to all stakeholders.
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3 PROJECT STEERING COMMITTEE

The Steering Committee meeting n°10 (SC10) was held on December 12", 2023
Presents, Steering Committee members:

Ammar AL-MAHDAW, UNHCR Senior Technical Shelter Officer, Technical Support Section

Carmen GARCIA DURO, ICRC SSCA Project Manager

Ela SERDAROGLU, IFRC Head of Shelter dpt

Patrick OGER, Project Manager
Presents, invitees:

Pavlos Tamvakis, ICRC Head of WhatHab Project

Daniel Ledesma, Luxembourg Red Cross Head of Shelter dept.

Afshin AMINI, ICRC Quality Manager

Christoph HERBY, ICRC Ecosec, Deputy HoU

Hui Liu, ICRC Lead Buyer for Tarpaulin and EHI

Emily Zhang, IFRC Lead buyer

Juan Galvez, IFRC Global Lead - Supply Chain Environmental Sustainability
Apologized:

AnnaMaria Liwak, ICRC Sustainable Development Specialist

Alka KAPOORSHARMA, IFRC Global Lead, Procurement

The outcomes of the SC10 are includedin this report. The meeting minutes were shared with the SC
members and all participants.
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4 BACKGROUND

4.1 Project outcomes2021-2022

The previousphasesofthe projectproducedthe proposed newtarpaulin spedification, with the aim to reduce
the environmentalimpact of tarpaulins distribution. See Projectreportn 1

The environmental impactreduction ofthe tarpaulin distributions was confirmed by the comparative Life Cycle
Analysis of the currentand the new proposed tarpaulin.See Projectreportsn°2andn’3

4.2 Project outcomes 2023

This last phase verifies the achievability and the scalability of the newspecification,and allows the release of
the specification for the future procurement. Resultincludedin this projectreport.

4.3 New tarpaulin technical specification sheets

After the development of the new altemative specifiation, the steering Committee agreed on the main
specification.

There were still questionson the different fixation systems. One type derived from the aurrentICRC/IFRC
tarpaulin with a reduced quantityfrom 6 reinforcement bandsto 2 bands only. The second derives from the
UNHCR current type with a peripheralhemwith an inserted rope and 20 aluminum eye lets.

In the absence offinal decision on the proposed new fixation system, it was decidedto sendthe two typesto
the field for testing.

The two different currentsizes ofthe two types were also includedin the field test (4x5m and 4x6m).

6m 5m
o o
4m
4m ° °
o L]
T e S e s S Y] ° & g s s o
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5 SITUATIONAL ASSESSMENT

Detailed results are available in the differentreports, see list of documentationin part 1 above.

Sixty eighttarpaulins from both types, 6x4m with bands, and 5x4m with eyelets, were produce by four major
manufacturers. Sixty were sent to the field and eight were sentto the laboratory.

One hundred ofthe 6x4m new tarpaulin were distributed in Niger by the ICRC, for a blind test.

5.1 New tarpaulin validation at laboratory

Laboratory tests were performed to confirm thatthe new specification are reached.

Samples of the two types oftarpaulin from four manufacturers were sent to the approved laboratory,
Centexbel, to verify the following criteria:
UV resistance

Fire resistance (FR)underEN test and under CPAl test
Fire resistance additives search

Mass

Tensile strength
Tear strength

Fixation points tensile strength
Puncture resistance
Blade cutresistance

The objectives ofthe laboratory tests:

1/ Verify the fulfillment of the newspecification for the most essential criteria, where the changeshave been
made from the previousspecification

2/ Measure the influence ofthe FRadditives on the fire resistance

3/ Measure the influence ofthe FRadditives on the UV resistance
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5.2 Laboratory test results

Laboratory test result summary

criteria Results

UV resistance 1 pass out of 2 samples
Fire resistance (FR) under ENand under CPAI 5 pass out of 5 samples
Fire resistance additives search From0% to 13.8% in mass
Mass 6 passout of 8 samples
Tensile strength 8 pass out of 8 samples
Tearstrength 6 pass out of 8 samples
Fixation points tensile strength 1 pass out of 8 samples
Puncture resistance 4 pass out of 8 samples
Blade cut resistance 0 passout of 8 samples
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Eco-Design Tarpaulin Project ICRC/IFRC/UNHCR 2023

Laboratory tests detailed results on samples from the batch sent to Niger for field test

ICRC ref \ test

Fire test EN +fire

XFR + FTIR (search

Tarpaulin 4x6 m with side bands

UV test + tensile test CPAI additives FR) Mass mini/maxi Tensilewarp/weft |Tear warp/weft Fixationstrength Puncture Blade cut
requirements maximum loss: 5% | D-s2-d2 (no CPAI) No FR additives 160/180 750/750 200/200 1000)45N minimum 3.5
SAMP23046-1

NO test B-s1-d0 0%| 1778 1155/1162 290/300 753]49N 1:2.6; 2:3.4
SAMP23053-1

NO test B-s1-d0 0.68% Br; 0.23% Sb | 174g 1175/1223 240/260 962]55N 1:3.1;2:3.1

. 0

SAMP23055-1 warp loss: 0.5%

weft loss: 0% B-s1-d0 (CPAI fail) 10.67% Br, 0.36%Sb | 177g 1098/1044 270/260 863]44N 1:2.9;2:2.8
SAMP23062-1

NO test B-s1-d0 0%| 190g 1069/789 140/160 1033|56N 1:2.9; 2:2.6

Tarpaulins 4X5 m with eyelets
ICRC ref \ test Fire test EN +fire  |XFR + FTIR (search

UV test + tensile test CPAI additives FR) Mass mini/maxi Tensilewarp/weft |Tearwarp/weft Fixationstrength Puncture Blade cut
requirements maximum loss: 5% |D-s2-d2 + CPAI FR additives 160/180 750/750 200/200 1000[45N mirimum 3.5
SAMP23046-2 NO test N O test 0%| 172g 1158/1036 290/310 629]29N 1:2.9;2:2.8
SAMP23053-2 NO test N O test 4.9%Br; 1.4% Sb 181g 1197/1215 280/270 640]36N 1:2.6; 2:2.6

warp loss: 3.9%
SAMP23055-2 weftloss: 6.7% B-s1-d0+ CPAI pass |8.8% Br, 5% Sb 171g 1081/885 210/250 668]47N 1:2.0; 2:2.1
SAMP23062-2 NO test NO test 3.9%Br; 1.8% Sb 172g 1107/919 170/220 858|44N 1:3.4;2:3.1
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Public

5.3 Test results interpretation for the basic criteria

5.3.1 Mass, tensile strength and tear strength

The testconfirmed the tarpaulin passes those criteria, even though 2 samples fromthe
same manufacturerdid notpass the tear test, the three other manufacturers had very
good resultsontheir2 samples.

For6 samples the mass is correct, one does not passbya very small defective percentage,
onlyone sampleis too far above the requirement.

5.3.2 Puncture test

Half of the samples passes the minimum requirement, two failed with a very small gap,
and two really failed. A pointofconcern is thatthe samples from the same manufacturer
may pass or fail withoutclearindicators ofthe difference between the two samples. The
type of testdoes notseem adapted to thattype of product because the productis not
homogeneous. If the sharp pointhits the tarpaulin test piece between two yarns orrightin
the middle ofthe yarn, the testresultwill be very different.

It is recommended to remove thattestfrom the specification.

5.3.3 Blade cut test

All the samples failed at this test. The minimum requirementis probably notrealistic
considering the type ofproduct.

At the contrary with the puncture test, this blade cuttestis more adaptedto anon-
homogeneous product like this tarpaulin, becauseitapplieson aline instead ofapoint,
the application line is diagonal with the warp orthe weft, and there are 6 lineson each
testpieces, which makes areliable mean value.

It is recommended to keep this testin the specification, and to adjust the minimum
requirementto 2.5.

5.4 Test results interpretation for the Fire Resistance

There are two types of fire resistance testcurrentlyin use for the tarpaulin specification:

5.4.1 EN13823

Title: Reaction to fire tests for building products - Building products excluding floorings
exposedto the thermalattack by a single burningitem.

Description: Atestpiece of1.5m x 1.5m exposed verticallyand forming a wall corneris
exposedin the cornerto alarge fire of 30kWfor 20 minutes.

5.4.2 CPAI84-6

Title: Specification for flame resistant materials usedin camping tentage, part6 wall and
top material.

Description: Test pieces of 70mm x 300mm vertically clamped in a metallic frame are
exposed to asingle flame for 12 seconds.
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5.4.3 ICRC/IFRC FR requirements

The ICRC/IFRC specification includesthe EN 13823 testprocedure only. The test measures
the heat production, the smoke production, the lateral (horizontal) flame spread and
falling flaming droplets and particles. The minimum requirementis the obtention ofthe
levelD-s2-d2 + LFS4 minutes, which means:

Reach level D of flammability out of 6 levels rankedas A, B, C, D, E, and F, the A
being the less flammable

Reach the level s2 in smoke production out of 3 levels ranked from s1 to s3, the st
being the less producing smoke

Reach the leveld2 in flame droplets productionoutof 3 ranked from dOto d2, the
dObeing the less producingofflame droplets

In addition, the time to consume the large wing of the wall cornerin the case it
catches fire mustbe minimum4 minutes.

5.4.4 UNHCR FR requirements

The UNHCR specification also includes the EN 13823 with the same requirements as
ICRC/IFRC and includesthe CPAI84-6.

The CPAI 84-6 testis passed when:

Maximum average after flame time before self-extinguishing: 10 seconds
Maximumindividual after flame time before self-extinguishing: 30 seconds
Portions orresidues falling self-extinguish immediately

Maximum average damaged length: 190mm

Maximumindividualdamaged length: 255mm

The CPAltest is conducted on samplesin originalstate, afterleaching, and after UV
exposure.

5.4.5 FR additives vs FR resistance

All the samples pass the EN testrequirements for the fire resistance, reaching a much
higherlevel than required (required: levelD-s2-d2, achieved: levelB-s1-d0). The samples
withoutanyadditives all pass the test. This demonstrates the low ability of this PE
material to spread fire on large piecesofplastic.

In addition, the sample with a very high concentration ofadditives performs similarly to
the otherson large fire test. This demonstrates thateven anonflammable plasticdoes
melt when exposed to a large fire. There is no difference in the reaction to the large fire
testbetween asample thatcontains FRadditives andasample thatdoes notcontain FR
additives.

This is visible on the below photos ofthe samples during and the endofthe EN test.
This is also visible on the realsize testperformed by ICRC in 2016, visible here:

https://www.youtube.com/watch?v=Y7Frz-MlgsY

Only the sample with high concentration ofadditives passes the CPAl test. One may
conclude thatthe CPAltestis notadaptedto this type of material for this usage. This test
was established in the 1980s when tentwalls and tops were often made of polyesterand
cotton, this mix being extremely flammable.
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Sample 23046-1 (no additives)

sample 23062-1 (no additives)

“* missing photo from laboratory
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Sample 23053-1 (0.68% Bromide 0.23% Antimony)

Sample 23055-2 (8.8% Bromide 5% Antimony)
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Sample 23055-1 (0.67% Bromide 0.36% Antimony)

5.4.6 FR additives vs UV resistance

On two samples from the same manufacturer, one with 14% FR additives and one with 1%
FR additives, the impactof the FR additives appears clearly causing a degradationofthe
UV resistance where the FRadditives are presents ata high percentage.

The lowpercentage does not affect the UV resistance.

The sample with high concentration ofFRadditives does not pass the UV resistance
minimum requirement.

The information given by all manufacturers since years is confirmed by this testresult: FR
additives are reducing the UV absorbers efficiency.

5.4.7 Comments on the use of FR additives

The laboratorytest results, and similarly the previousrealscale fire tests, showthatthe
FR additives does not make a real difference in regard to the fire safety of the product.
Even withoutadditives this PE tarpaulin does noteasily propagate a fire.

From the environmental perspective, the amountofchemicals used as FRadditivesis not
neglectable. Considering the 3 million of Tarpaulins distributed everyyear, the FR
additives representan annualusage of468Tto 1056T of Bromide and 168T to 600T of
Antimony.

The testalso confirmed the degradation ofthe UV resistance due to the presence of FR
additives, which will reduce the life span ofthe tarpaulin, therefore increasing the impact
on the environment.
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Referring to the originaltarpaulin LCA, basedon 6% FRadditives, specific levels of toxicity
are identified as perthe table below:

Woven PE

tarpasulin -

bain body Flame
Mmpact categery Linit dadm) Sl bands retardant Eyelats Rops
Resouncs uds [minsraly and mataly) kg 5 ang BA7E-05 7, 2BE-DBE 0073 2,70E-07 L. &0E-D6
Resounce use [Tossd fusls) (51 ] 110,58 32,17 2512 2.4E 4.0
Glabal warming [GWP100s| kg O0Z eq 1123 105 1,83 027 0.2}
Caone lnper depietion (ODP) kg CFC-11 e 397E-07 3 32E-D8 1. 94E-0F © 81ME-D2 3.B0E-0D
Human taxicity kg 14-DBeq 5,15 D43 26,73 0,17 0,08
Fresh water aquatis scote, kg 14-DE e 4,00 031 1,53 0.20 0,08
Marine sguatic ecotomicity kg 1.4-Dfwg 6033 702 33 B91 TEE 131
Terrasirial ecotouicity kg 14D eq 0,0087 Q0007 00103 00005 G.0001
Fhotochemical oxidation (sumensr smogl kg C2HL 8y 36TE-03 F086E-Dd 4. 60E-04 9 41E-05 422805
Aciddication kg 02 e 0,043 0004 0083 D2 0,001
Eutroghication kg POH— ag 6,012 G001 G023 00008 00002

Comparison ofa tarpaulin with two bands, with FR and without FRadditives:
- Resources andmineraluse: 0.000084 vs 0.073 = 811 times more impact with FR
- Human toxicity: 5.3 vs 26.73 = 5 times more human toxicity with FR
- Fresh watertoxicity: 4.1 vs 31.53 = 7.7 times more toxicity with FR
- Marine water toxicity: 9268 vs 33891 = 3.6 times more toxicity with FR
- Terrestrial toxicity: 0.0089 vs 0.0103 = 86 times more toxicity with FR
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5.5 New tarpaulin validation at field level

5.5.1 Field test organization

The Luxembourg Red Cross, through the Shelter Research Unit, together with the Red Cross
of Niger, conducted the validation testingofthe two tarpaulin types.

The tarpaulins have been tested atfield levelwith setting up realsize sheltersin places
where the current PE tarpaulin isin use. The shelters are being used by people to compare
the two proposed types, and analyze the pros and cons.

The tests were conductedin three regions ofNiger: Diffa, Maradiand Tillabery.

5.5.2 Conclusion of the field test

Analysed criteria: Opacity, easiness ofuse, comfort, protection, durability, resistance,
reuse, and overall satisfaction.

Levelof satisfaction: 93% and 94% for the two types respectively.

The field test concludes that both tarpaulins have a degree of acceptability: EXCELLENT
Beneficiaries value most positively the fixation system with metal eyelets.
Beneficiaries value most positively the dimensions ofthe 4mx ém tarpaulin.

Report abstract:

2.3.0n a scale of one to three, how would you rate the fastening system?
MODEL Excellant Accaptabils Bad poslive neutral
parcaniags parcantapge
M1 (4 % 5} - Eyalets 13 | i BE. T8y ] 54
M2 (d x 6) - Holes 2 i1 i 1 3% TE 6%
M2 I:I £ &) - ReinTorcemant i 8 1 50 6% 42 6%
bands

5.5.3 Additional field test with ICRC

The ICRC hasincluded 100 pieces ofthe new tarpaulinin a distribution in Niger. This is a
blind testto collect feedback from users without preconception.

Thanks to the ICRC teamin Niger, the reportcame righton time despite the challenges
encountered. Mostimportantly, we note an overall satisfaction with the qualityof the
tarp, and no “red flags” relating to the design specification or materials.

The questiononsize is often mentioned. Itis recommended to maintain the normal
dimensions thatare a humanitarian standard, while encouraging teams to distribute
multiple tarpaulins for large households.

This blind testing conducted by ICRC in Niger helps to build confidence thatthe steering
committee is making sound decisions with regards to the new specifications.
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5.6 Test results interpretation for the fixation strength

5.6.1 Test of fixation points at laboratory

Laboratoryteston the differentfastening systems were performed in 2 phasesofthe
project.

First tests were performed atRISE with 15 differentfixation types. It showed a systematic
failure of all fixations systems involving a hole in the tarpaulin, whetherthe holeis oris
notequipped with an eyelet. The strongest fixation systemwas the rope andstone system,
withouthole (see projectreportn®3).

It was noted thatthe reinforcementbands, orthe hemmedsside provide extra strength.

Second fixation tests were performed at Centexbel with 8 samples from the batch sentto
Nigerfor field test.

Forthe bands, 3 failed outof4 samples, with a failure between 4% and 25% below the
minimum requirement.

Forthe eyelets, all failed with a failure between 14% and 37% below the minimum
requirement.

This failed testconfirm the difficulty to reach a high levelof strength when perforating
the tarpaulin. The presence ofthe band brings some additional strength, even though itis
notreaching the expected result.

5.6.2 Test of the fixation points at HQ

Practical testing ofsamples with proposed new fixation systems were performed during the
SC8 at ICRC LogisticCenteron March 15™,2023.

These tests confirmed the failure to reach 1000N for both the metal eyelets and the holes
in bands. All failed between 900N and 1000N.

It confirmed the high traction resistance ofthe rope and stone system, withouthole,
passing 1350N without failure (maximum capacity of the testing equipmentat ICRC).

Conclusionofthe HQ teston fixation systems:

The eyelets do notprovide any extra strength compared to a plain hole.

The size of the hole and theshape ofthe hole does not make a majordifference.
The fixation that does not perforate the tarpaulin is the strongest by far.

The double layer edge (band or hem) provides extra strength in all cases (with or
withouthole).

5.6.3 Price and production impact of different fixation systems

The fourmanufacturers provided data on price and production capacities, forvarious
fixation systems.

The graph belowshows the increasein price and the loss ofproductivitydepending on the
choice of fixation system.
The fixation systemwith 6 bands generates acostof 15% and 6% productivity loss.
The fixation system with 20 aluminium eyelets and rope plus hem generates a cost
of 34% and 53% productivity loss.
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- The proposed fixation system with 2 bands generatesa costof8% and 4% productivity
loss.
In otherterms:

- Comparedto the currentICRC/IFRC type, the new proposed tarpaulin offers 6% price
decrease and 2% increase ofproductivity.

- Compared to the current UNHCR type, the new proposed tarpaulin offers 25% price
decrease and 32% increase of productivity.

Price and production impact of the fixation systems
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5.6.4 Environmental impact of different fixation systems

The bands with holesincrease the impact by the weightofthe bands only. That makes
3.5% increase ofimpact.

The hemplus rope andeyelets increase the impactby the weightof the rope andthe hem,
and by the addition ofaluminium components. Furthermore, it complicates the recycling
as it requires separating the different materials before recycling. The hem makes an
increase of4% in weight, the rope makes an increase of5% in weight.
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5.7 Final new tarpaulin specification

5.7.1 Recommendations for the new technical specification

Based on this Research and Development Projectoutcomes, the project recommends
establishing the new tarpaulin specification as follow:

Fromthe currentstandard tarpaulin specification,
- Keep the same material (PE), include 15% ofrecycled material as a preferred option
- Reduce the weightofthe base tarpaulin from 190g to 170g
- Reduce thenumberofreinforcementbandsfromé to 2, only on each side lengthwise,
with holes of 8mm everymeter
- Increase the tearstrength minimum requirement from 100N to 200N
- Increase the tensile strength minimum requirement from 500N to 750N
- Increase the tensile strength ofthe fixation points from 750N to 900N
- Do notinclude the puncture resistance test (notadapted)
- Include ablade cutresistance of2.5
- Exclude fire retardantadditives, keep the FRrequirementas percurrentEN test
- Print “recycle” logo, “do notburn” logo, and “user guide” on the tarpaulin

Remark: One of the 4 manufacturers indicates thatforeasiness of production there should
be at least4 bands, in orderto keep astraightrolleasierto handle. Thisis in the case
where the tarpaulin is made from 2 rolls of 2m wide welded side to side to make the 4m
wide product. This cannotbe includedin the specification, but nevertheless can be taken
into consideration by the procurementservices.

5.7.2 Final new specification

Here after the technical specification for two types of tarpaulin:

- Recommended from this R&D project: Tarpaulin 4mx 6m with 2 bands, fire
resistant with no FR additives

- UNHCR preferred choice: Tarpaulin4m x 5m with hem, rope, and metal eyelets,
fire resistantwith FR additives
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Plastic Tarpaulins 4x6m with two reinforcement bands

Material
M aderial fior the | Woven  high-density polyahylkese (HDPE) blak fbmes  fabnc
tarpaiikin laminsted on both sides with white low.density pobeethyiens (LDPE)
coating, Preferably inchades up to 15% recycled PE
Riinfonoed fixation | Two bands of 7S5mm +/-3% width made of woven black HDPE fibres
poimis fobric sl coated with grey LIDPE on the outside,
Seven hoks of 8mm on ecach bands af Tm +-5% miervals, posibiored
in the centre of the bands, punched through the hand and the tarpaulin,
Position of the two bands and the hokss o per drawing below. Side
bands can be positioned @ maxmusm 1 (mm from the edge.
Maonufactuning quality | The woven base as well o the coaling must be homogensous. The

black hbres most be straight in wmp and wefi and musi cover the
entirg surface of the tarpaulin

Bocyched PE defimation

As desenbed by the Cocular Flastic Adlinae of the LU commission in
EN 43557 and the US Federal Trade Commission Green Guides in
sceordance with 15014021 principles. recycled plote meludes posi-
inchastrial and post-consumer recycled waie, it ouclodes reworked
matenal. [n this lost cose, even though B s encouraged 10 fe-use scrap
from tarpauling production. i@ does ot count as maierial from recyeled

orgin

Strength at state of origin and after UV exposure

Test pheces for ensile

Cut pll est ploces paradlel o the disecnon of the fibres, in warp and in

and wear esis. well. The fibves ahould run Mrom one end o the other end of each teal
plece.

Tear swength ot ste of | Minimom 200N onder 150 4674-1F 2003, with a est pwce of

origin 200 2Mmm as cescribed in 150 4674 annex B

Tensile strength al stake
of angin

Minimum 75N and 15% w0 35% clongation i woarp and weft under
150 1421-1.

UV pesistance Apply 1500 hours UV under ASTM G538 (UVE 313 nm peak .
ASTM G52 Mo imum 3% boss of strength compared o the original tensile strength
150 142121 of the sotusl peoduct

Cut resitance Mimimuen ndes 2.5

EN J88.6.2 Test 2 west phoces. from one sample.

Tensile smength in the | Minimum 900N when pulling inside the fivation points s per 150
fixation pomnts 14211, pullng porpendicular o the trpaulin sdge with a hook of

Emmm wine dismeter, Test 3 peces of 20mm wide by S0{mm long
from cach side of the twpaulin,

Welding and strength of
st of origin

Only one wekling allowed, in the middie of the shai, kengthwise
The trpaulin ensile strength crosswise al the place of the wekling
under 150 14211 must be minimom 305 of the onginal value of the

pctiial product.

Size, welght, colour, opacity, fire resistance

Width

|4m=1"fi'n::u1dth

Plastic shocting and Tarpalin ncw spocification Doaomber T, M3
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page 172

End of ProjectReportv2.1 Page 24 / 31



L.:n‘rh

tun oEnbmum net Hﬂh

Specific weight of the
tarpatilinn plain sheet

1T0g/m? = [0g ander SO 3201
feguivakent to |60p/m? mmimum o T80/ mayinum)

Weight of the compleie

Tortal weight of the 24m? tarpanlin: 3960k man io £.512kg mex

tarpaslin Specific weight of the bands from 150/ nd to 200g/?
Flame retandant Minimum clss D, 52, 42, )
ENIIEINAL Mimimum tme to reach large wing exiemal edge: dmanoies (LF5S)
Presence of FR additives. (bromine, antimony ) i not permitiod
Cobour Inner bllack fibires o ensume opacity.
IS0 105301 White coating on both sides of the shoet 35 per:
lab Coordnsies: mmimum “1." E2
"a" value betwoen -1.7 and +1.5
"b" wohe between 2.5 and 0
Opacity messuned as | YValues should be measured respectvely from 330 w0 750nm, and firom

muinimeen e flocton and
m the range of wisible
light amd near mframeds.
150 13168-1

TS50 g 2500mm wavelsngih. The mesult &5 the average of the averages in
cich range.

Menimem tolal reflecton: 35% Mavimuem tolad seflevion: 55%
Moximum wial transmissfon: 5%

Absorpiion: remaining balance 1o reach 10075

Marking, packing

Printng | Long lwting indehble printing in black coboor of the manufactumer
namse, the month and year of production (Letters of 2 5cm high +/ 1055
prinied oo the shoet ot oo the hamds. Cosiomers ko on pegqiest

Printing 2 Long lasting indelibke printing in black and grey colours of the
recychng signs for LDPE and HDPE. of the user's gude, and of the
“dio st burn” sign.

Bk dimensions Length: 600mm: Width: 300wmm; Height: 150mm (all +/-20%)

Thery must be 5 tarpauling per bale

Buoke marking As per imdicated in contract,

Bake procton The bake muxt be wrapped with a pieve of the same twrpauling maseral
The wrapping must be properly folded. closely dght to the bale
conterd, making o well-shaped cubic hake,

The tarpauling are not individually wrspped.
Bak strapping The bake must be strapped with 2 hest-sealed plasbe straps for the

Plastic shting Tarpaiibivs new spocificaion Deoorsher o Al | 1

Eco-Design Tarpaulin Project ICRC-IFRC-UNHCR
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Plastic Tarpaulins 4x5m with metal eyelets

Material

Materual For the | Wiven  high-density  polyethylene  (HDPE) blwek  fibees  fabnic

tarpalin laminaged on both sides with whine low-density. pobeethyiens (LDPE)
J;l:rn:inE. Preferably includes up o 15% pecycled PE

Reinfonoed fixatson | Reinforoed nms with a folded bemn welded by heat sealing on all sades,

pobnis {or 2 sides heat sealing and 2 sides double stiiching), and 2 3 1o Smm

diameter PE or PP (flexibke nuterials) rope on te edge, inside the
hermn, 1000 dender minimum. Provided with 18 aluminium eveles or
oguiviakent on foer shoel sides of the single sheets o 100 om £5 om
centne b cemtre, provuding very strong fixofion podnits.

Maonufsomring quality

The woven base s well a5 the cooting mast be bomogensoos. The
black fbmes muost be staight in wrap and welil and st cover the
entire swurface of the tarpeulm

Rocveled PE defimation

A desonbed by the Ciroalar Plastic A lhamce of the EL commuissaonin EMN
45557 andd the US Federal Trade Commission Gigen Guides in sccordance
with 15014021 prnciples, recycled plotic mcludes post-industrial and
post-copsumer recycled wasie, it excludes reworked motenal In s last
case, oven thoogh il is enoouraged b re-use scrap from tarpaokins
production. i will not be counted as matenal from recy cled ongin.

Strength at state of origin and after UV exposure

Test pheces for lensile
and ear wels.

Cut oll test pleces parallel to the direction of the fibres, in warp and in
welt, The fibres should un from one end 1o the other end of cach test
piece.

Tear strengih af state of

Minimon 200N under IS0 46T4-1B 203, with 3 est phece of

| origin 200 M0y g5 cheseribed b IS0 4674 annes, B

Tensile strength a1 stare | Minsmam 750N and 15% 10 35% clongotion i worp and weft under
aff argin 150 1421-1.

UV resitance Apply 1500 hours U under ASTM G534 (U'VE 313 nm peak).
ASTM GS3 Maximum 3% ks of strength compared o the original tensile strength
150 1421-1 of the acual product.

Cliat e shstamce Miniemamn e 2.5

EN 188.6.2 Test 2 st pioces from one sample.

Tensile strength in the
fixation points

Minimum 9N when pulling inside the fixaion points as per 150
1421-1, pulling perpendicular o the tarpoulmn cdge with a hook of
Emmm wine dimmeter, Test 3 pleces of 200mm wide by 500mm kg
froam each side of the tarpaulimn,

Welding and strength m
state of onigin

Cnly. one webkling allowed, in the middle of the shocl. lengthwise
The tupalin ensile stength onosswise at the place of the welding
under 150 1421-1 must be mimimom 505 of the onginal value of the
sctual product.

Sire, 1WIEIIL colour.

opacity, flire esistance

Wikdih

4 m £ 1% et wadih

Length

Fm minimum _net kngth

Plastic shociing and Tarpmsling new spociibaion Deomber 1T, 3003

Eco-Design Tarpaulin Project

ICRC-IFRC-UNHCR
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Specific weight of the
tarpaulin plain sheet.

IThg'm? = 10y undor 1SO 38001
tequivakent 1o 16a/me meinimum o 150 max imem)

Werght of the compleie
farpanlsn

Total weight of the 20m? trpoulin: 3.5%0kg min io 4.020ke mex

Flame retardant Minimum clas [, 53, d2
EMI3IE23+A 1 Mimimum time 1o reach large wing exiernal sdge: dminutes (LES)
Flame retandant Pass CPAREL sections 6 with maximum 1ls afer fame average and
CPA RS manimum s afier flame per lest picoe.

Ageing under 150 48922, pe A, 360 hours.
Corloner loner black fibnes 1o ensune opacity.
150 10530 Whike coating on both sides of the shoet as per;

Loak Coordinates: nanmmum <17 82
"a" value bepaeen -1.7 mnd + 1.5
i 3 ‘"“.h'* between 4.5 Eﬂﬂ

Cipacity measured  os
minimiem e lection amd
I I TSI sIon,
in the range of visible
bight and pear infraneds.
IS0 131681

Values shoukd be measured respectively from 350 10 750nm. and from
75 o 2500nm wavekngth, The mesult is the average of the averages i

each range,
Minimum ol reflecoon: 35% Maximum tstal efleaon: 55%
Sl b total transmission: 345%

Absorption: emadning balance (o reach 1005

Marking. packing

Printing |

Long lasting indelible printing in black colour of the manufscturer
namie, the maonth and year of producton (Letiers of 2.5cm high =106
printed on the sheet Customer logo on request

Pringing 2

Long keting mdebbl printmg i black and grey cobours of the
recyveling signs for LIDPE and HDPE of the user's guide, and of the
“do not burn” sign.

Bak dimensions

Length: S60mem; Widih: 39%0mm; Heightn 208mm approximateTy
There it be 5 tompalis per bake

Bale marking As per indicated in contract

Bale protection The bake must be wrapped with a plece of the same farpaulin makerial
The wrupping mast be properly Folded, closely tight o the balke
content, making a well-shaped cubic bale,
The twrpaulins are not individually wrapped.

Bake strapping The bale must be strapped with 2 heat-sealed plastic straps for the

lenigth and 2 for the cross

Plastis shasting and Tarpesline rew spocification Docomber 37, 2123

Eco-Design Tarpaulin Project ICRC-IFRC-UNHCR
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5.8 Other concerns

Topics related to technical specification thatwere nothandled during the project:

V-0-C. Volatile organiccompounds. Are there anyharmful VOC produced by the
tarpaulin duringusage that mayaffect the users?

Usage for food contact. Are the tarpaulins safe forfood contact?

Can adhesive tapes be supplied for fixing damages, or preventing damages with
reinforcing spots where the tarpaulinmightrub on the frame components?

5.9 Communication

Publication of the new specification and AQL on the ICRC/IFRC Standard Products
Catalogue

A final newsletterwill be sentto all stakeholders and peer-reviewers<

A video to promote the outcomesofthis R&D will be available in January 2024
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6 PROJECT PLAN

6.1 Next steps
The Research Projectis ending on December 31, 2023 with the release ofthe new
specification for the eco-designed tarpaulin.

Those new specification are nowhanded over to operations and procurement for
implementation.

Technical supportwill be available to all manufacturers at: paoger®icrc.org

A follow up ofthe tarpaulins distributed duringthe field tests would be a first step to
verify the appropriatenessofthe new specification on the long term.

Improve the qualityassurance foreveryorderand every production batch:

During the project, it was identified as a challenge for the procurementservices to
performsufficient and efficient qualitycontrol. The qualityof the distributed tarpaulins
mustbe guaranteed bya strong and reliable quality management system. This is key to
make a realimpact by using the new eco-design tarpaulin.
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~ ANNEXES

7.1 “recycle” logo

Both LDPE and HDPE logo to be printed on the tarpaulin. Size to be determined further.

Gk

7.2 “do not burn” logo

The below “do notburn” logo to be printedon the tarpaulin. Final design andsize to be
determinedfurther.
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7.3 “user’s guide” print

The below user’s guide to be printed on the tarpaulin. Finaldesignand size to be
determinedfurther.

WKW
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