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Summary

2018 was the first year that we fully implemented
the ZDHC Wastewater Guidelines on all of our
facilities. All of these results are published on
/DHC Gateway and IPE Platform.

In 2018, we tested at 227 of our suppliers’ facilities
according to ZDHC Wastewater Guidelines 2016.
This is 30% of our scope units from textile and
leather supply chain in both T1 and T2 (garment
and textile manufacturers).

We had 64% of our tested scope units achieved
no detection of hazardous chemicals—while the
rest (36%) had at least one finding of hazardous
chemical.

Focusing to the units with findings, 99.81% of our
test result had no detection of 183 chemical
analytes tested from ZDHC MRSL. In the 0.19%
findings of ZDHC MRSL, the most common
findings were AP&APEOs and Halogenated
Solvents.

Units with
findings; 36%

" Units that
achieved no

detection;
64%

Findings...

227 units globally
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https://www.roadmaptozero.com/fileadmin/pdf/Files_2016/ZDHC_Wastewater_Guidelines_Print.pdf

Country Distribution

Turkey
47 units

T

Cambodia
/ units

/ .
10 units Vietnam
', 2 units

India
29 units

Bangladesh
55 units

Indonesia
/7 units
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Result Overview

INCOMING
WATERS

/ analytes found out
of 183 tested
analytes of ZDHC
MRSL.

For Heavy metals,
3 out of 13 analytes
are exceeding
foundational limits.

RAW
WASTEWATERS

30 analytes found
out

of 183 tested
analytes of ZDHC
MRSL.

For Heavy metals,
8 out of 13 analytes
are exceeding

faLinAdatinnal limite
N1 TCAT T1T 1T 1T U\J.

=

TREATED
WASTEWATERS

42 analytes found out
of 183 tested
analytes of ZDHC
MRSL.

For Heavy metals,
4 out of 13 analytes
are exceeding
foundational limits.
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ZDHC MRSL Compliance

% Compliance

100,50%

100,00%

99,50%

99,00%

98,50%

98,00%

97,50%

97,00%

Disperse Dyes; Flame Retardants; Glycols; 100,00%
100,00% 100,00% Organotin

Compounds; 99,91%

Chlorobenzenes and

Chlorotoluenes;
99 899

Carcinogenic
Chlorophenals; Dyes:;
99,98% 100,00%
AP & APEOs;

99,05%  Azo Dyes; 99,85% Perfluorinated and

Poly Aromatic
Hydrocarbons
(PaHs); 99,89%

Phthalates\; 99,52%

Halogenated Polyfluorinated YR T —
' |
Solvents; 98,69% Chemicals (PFCs); olatiie Lrga
Compound (VOCs),
99.15%
99,35%

(all results, including incoming water, raw wastewater and discharged wastewater)

Among the lowest compliance
levels,

NPEO (from AP&APEQOs Group),
4-Chloroaniline (from Azo-dyes
Group) and Methylene Chloride
(from Halogenated Solvents
Group) are most commonly
detected.

NPEO may be found in various
types of chemicals used in the
fabric manufacturing process
and therefore it is difficult to
pinpoint its source. 4-
Chloroaniline may come from
dyeing process from either
reactive black dye or disperse
dye. Methylene chloride may

come from degreasing process
In pre-treatment
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ZDHC MRSL Compliance: Incoming, Raw and Treated Wastewater

% COMPLIANCE

1005 Within the lowest compliance levels group

1 N of AP & APEQOs, Halogenated Solvents and
PFC, incoming water is already polluted.
This increases the chance of higher level
of pollutants in the wastewater by the

0,995

0,99

0985 “cocktail effect” that may happened in
098 production or effluent treatment plant
0975 (ETP)

For Chlorophenols, the treated
wastewater has lower compliance than
raw wastewater further indicating the

0,97

& ¥ < < < <2 LK ° &P S S q « . v ery e
R R L N I likelihood of “cocktail effect” within the
v 3 O v 5 &< S o° %S &R N O ETP
N v R Q w\% - A X R Q
%QK\ Q - Qv Q@ N %QQ Q<2\o Qo®
) o \e A 0 O . .
gf% &S & & This overall results suggest that ETP is not
. & . . . .
’ e & S effective to eliminate MRSL chemical
—&—Raw o .
o ) R groups and clean supply chain must be

achieved through better input chemical
management.
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AP & APEOs

1,02

—

% Compliance

0,8

o

0,86

China India Indonesia Pakistan

Bangladesh Cambodia

Incoming M Raw

Treated

Turkey

Vietnam

NPEO is the most found among AP & APEQOs family.

NPEOQ is still detected in most regions which
suggests that facilities are still using NPEO-
containing chemical products even after many
brands have banned the use of this chemical group.
From our assessment, NPEO has never shown up in
the incoming chemical data. This suggest that
NPEO comes as impurity contamination or result of
non-transparency in chemical industry.

NPEQ that was detected in the incoming water was
not eliminated in the treated wastewater. This
confirm ETP’s inability to eliminate NPEO—and after
this point, NPEO will re-enter the water systems
within the environment.
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Halogenated Solvents

% Compliance

1,02

0,98

0,96

0,9

NS

0,9

N

0

el

08

(o8}

08

(o)

0.8

~

08

N

08

Bangladesh

Cambodia

China

India Indonesia

Incoming B Raw 1 Treated

Pakistan

Turkey

Vietnam

Methylene chloride is the most commonly
found analytes in halogenated solvents.

In the cases in Indonesia and Bangladesh,
methylene chloride was found in incoming
water and it stayed in the water system until
treated wastewater which indicates that ETP is
unable to eliminate methylene chloride.

Methylene chloride found in incoming water
may come from chlorination treatment process
of the incoming water from municipalities or it
may exist in the surrounding environment as
residue from upstream industrial wastewater.
Since in Bangladesh and Pakistan, methylene
chloride was also find in higher level in raw
wastewater, this indicated the use of it in
production process—most likely coming from
degreasing process in pre-treatment.
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Conventional Parameters

Sulfite
Sulfide

Coliform(bacteria/100ml
(
(

AoX (mg/L
(
(

)
)
)
)
Total-P (mg/L)
)
BOD5 (mg/L)

Color (A\=436 nm, 525 nm, 620 nm)
pH

Total-N (mg/L)
COD (mg/L)
TSS (mg/L)

Temperature

W Aspirational

(@

01 0,2 03 04 05 0,6 0,7

B Progressive M Foundational M Exceeded Foundational Limit

o
@
o
0
-

pH, color, coliform and BOD are among those with
the highest occurrences of exceeding foundational
limits.

Coliform and BOD might be incomplete/inadequate
secondary treatments or lower legal standards in
many regions.

pH must be assessed in case-by-case situation as it
depends on chemicals being used in the ETP
systems and these results beyond foundational
range is duet to lack of operational control over
treatment.

Color might be improved by better implementation
of chemical precipitation, advanced oxidation or
application of decoloring agents.
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Heavy Metals Parameters

Cyanide (ug/L)
Chromium VI (ug/L)
Mercury (ug/L)

Lead (ug/L)
Cadmium (ug/L)
Arsenic (ug/L)

Zinc (ug/L)

Silver (ug/L)

Nickel (ug/L)
Copper (ugl)
Cobalt (ug/L)
Chromium,Total (ug/L)

Antimony (ug/L)

W Aspirational

W Progressive

M Foundational

M Exceed Foundational

Antimony, chromium and arsenic continue to
be

the heavy metals that exceeded foundational
levels.

Antimony is currently still used as raw
material for polyester production. As apparel
industry, we are heavily reliant on the
upstream polyester industry to make this
changes in eliminating antimony.

Chromium and arsenic can be attributed from
dyes and we are in power to continue our
influence on chemical industry to eliminate
the uses of these heavy metals in dye
production.
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Next Steps from H&M

* Input Chemical Management: From our results, it shows that chemicals in MRSL cannot be eliminated by ETP. Therefore,
we must enforce more control in input chemicals management. We analyze and compare wastewater data with our input
chemicals data, managed through Environmental Emission Evaluator (E3) by Bureau Veritas. With this tool, we can ensure
tkp]e Ut_I|IZ|atIOH ZDHC MRSL compliant chemical products from ZDHC Gateway, our H&M Positive List and BV reviewed
chemicals.

» General Chemicals and Colorants: Based on our data from input chemicals, many of the findings may come from
impurities in general chemicals or commodities and colorants. We are supporting the development of a method to better
assess these classes of chemicals.

» Safer Chemistry Task Team: In 2019 we have entrusted ZDHC Foundation as the owner and driver of the Safer Chemistry
task team with Screened Chemistry as its framework. This work is to drive more transparency and traceability in the
industry to achieve clean production.

« ZDHC Gateway Wastewater Module: We are working with other brands to enhance the visibility in ZDHC Gateway
Wastewater Module to further analyze our results as'an industry. From this analyses, we can better identify the hotspots
In the industry and our next steps forwards, whether through public policy or industry stakeholder engagement and
improvement of our programs.

» ETP Functionality: At H&M, we fully assess all our on-site ETP with our own team. This is to ensure that all ETP are .
functioning optlmaI]Ly to protect the environment. Even with these efforts, our results still show some discrepancy and this
shows the need to further strengthen our program to optimize wastewater quality.

 Public Policy and Stakeholder Engagements: We will continue at both local and global level to engage our partners in
setting hl%het environmental standards and safer practices to eliminate hazardous chemicals. As our results have shown,
many of the flﬂdlﬂ%s come from incoming water—which indicates issues further upstream. Our conventional parameters

results also shows that loose local standards may impact our performance to achieve clean production.
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Appendix I: Conventional Parameters

Table 1

Conventional parameters
showing foundaticnal,
prograssive, and aspi-
rational limits; and the
standard test methods
fior measurement.

It is expected that
suppliers will uss the
standard methods

that best apply to their
ragicn. When reparting
data, state the standard
test methods wsed to
abiain the data.

; = ’ na
- 15/ man 35 ALY as0r2s Wo standarn USEPA 1701 GRT13195
= 0 15 H Bo 1193 USEFS 1603, APHA 25400 GRT11901
C 150 ] ] 50 GG USER 4104, APHA SI200 GET 11914
UISEPN 351.2 APHA 4500 L
BN Fi n H 150 5663, 50 2041 HI&36. GE 11891
&9 5O 58 BN15010573 USER 1501 @& eam
Cok .53 LEH F3 ] IS0 TEAT-E -
EOSEI51, ASEPH 405.1 (5 chars,
El 15 H BN 18301 (St s505
2(5day ! APHA 51106 5 caws)
oM
1 1 os P ENEO 11732 USER 35011, APHA 4500 R N HIS35 HI 536
150 T12as,
1t 3 as a1 EN 50 11885 UISEPR 365.4, AFHA 4500F-1 GRTTIES
S0 EETE =
" 5 1 a1 09562 BN 09583 UEPA 1650 HATE3.3001
0 and Grase n 2 as 5O WIT ENIG0 9572 UEPA 1664 T
n us om o 50 14407 EH 50 14802 APHASEI0 B, CAD IS0
C 4 00 = 50 BOE1 ENIS0 02081 USEPA G132 TS
reiciont Foan Mot weita A
Cyan [+] a1 005 IS0 6ME-12,-1 150 1440312 UISER T5.2, APHA AS00-CN Ha
Sund: as o5 um 5O 10830 APHA4SI0.52D AT 1640
Sui - as a2 50103043 | ENEDMENE UISERR 3771 "
-
a1 o5 um GEFATS. KO0
) az u 005 7456 HITDD
C o ooz um HI0
. USEF 2007 USEPA 2008 .
Copper 1 o5 035 5O 118 EN 5O 11885 g GEFATS. KO0
Mikd o2 o 005 G 11907, M0
v a1 o5 00s GAI190THIDO
ne 50 12 as G TATL GB TATS HIT0
. USEFA 2007 USER 2GS .
. Lo om a5 50 118 EN 50 11885 py GEFATS. KO0
USERA 007 USERA 2005 *Dugrees above ambiant
Cacimium 5O 118 EN 5O 11885 GEFATS. KO0 -
B =l oos ] UISEPA £010c. USERA 60002 somparabers of racaiving
watar body.
v o o0s o1 50 18412 EH 50 18812 USEFR 1185 @77
* validabed owetis methods
) N UFSERS 2007 USEPA J008. - can ba used abamativaly
a1 o5 um 5O 1185 EN 50 11885 e —— GETATS. HITO0
- we thiat for
EN IS0 1412 0 USEFA 2007, USER HHLE pelyestar prodaction it wil
Marcary om 005 L] EULEE Bl |50 17852 LISEPA, BT, USEF 60202 s takar tima 10 reach this fimit.

According to ZDHC

Wastewater Guideline 2016
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Appendix 2: ZDHC MRSL Parameters

Table 2A:

Alkylphencl (AF) and
Alkylphencl Ethaxylates
{APEDsk Including All
Isomers

Raporting limits
menfioned in ife
Foliowing tables apoly
o sach single chemical
substance of the
respective substance
group

Table 28:

Chloroberzenes and

¢ Chiorotoluenes

104-40-5
Merirlphencl (NP, 11D6E-40-2
mized isameers 25964-52-3
B4862-16-3
140-86-0
Octyiphendl (R, 1906-26-4
miseed isomears Z703-20-2
2002931
Octylphencl ethosyh | 9028-18-5
ates [DPEO) BE0IT.00-B
AME-4E-D
26027-38-3
Marrlphencl AFI05-BT1
etharylates (MPEDY | 6E412-54-4
127087-87-0

RP/OP: [50 1BEST
-2 (modified
dichloromethane
extraction) or ASTH
DFDES [GLMS or
LC/MSI-MS]

OPEDVNPED {nz-3):
150 182541

OPEQVNPED
=12y B0 18857-2
or ASTM DF0GS

Monochlombenaene 108-80-T

1.2-Dichlorabenzens 95-50-1

1.3-Dichlorabenzene 541731

1.4 Dichlorabenzene 106-48-T

1,23 Trichlombenzene -GG

124 Trichlombenzene 120-82-1

1.3 5Trichlombenzene 108-70-3

1,234 Tetrachlorobenzene 634-66-2

1235 Tetrachlorobenzene 834-90-2

12,45 Tetrachlorobenzene 95-04-3

Pentachiarobenzzne 608-33-5

Hexachlorbenzens NB-74-1

2-Chiomoteiusne 95-43-8 ——

IChiorotelusne 108-41-8 B270D.

4-Chiomanluene 106-43-4 Dichlommethane
extraction

13 -Dichlorotaluens 32768-54-0 Hm;g by L7

24 Dichlomtaluzre 95-73-8

25-Dichlomtaluens 13398-61-9

2 Dichlomtaluens 1E-G8-4

34 Dichlomtaluzre 95-75-0

35 Dichlomtaluens 25186-47-4

23 ATrichlomtohusne T368-T20

23 & Trichlomtohusnie 2077-46-5

24 5Trichlomtohusne B639-30-1

24 &Trichlomtohsne 23743-65T

345 Trichlomtohusnie 2M72-86-6

2345 Tetrachlorotoluens TEOET-12-0

235, Tetrachlorotoluens 29733-T0-8

2345 Tetrachlorotohuens ATE-40-1

Pentachiormoluene 7702
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Appendix 2: ZDHC MRSL Parameters (continued

Table 2C: Tabl= 20:
Chiarophenols Dyes - Aro {(Forming
3 i 3 3 H : : Restricted Amines)
2chlorophenal 95-57-8 A4 -methy-
= lene-bis-F-chlor-ani- | 101-14-4
fing)
J-chlomphenal 108-43-0
A & -mathy kenediandine W-TT-g
4chlorophenal 106-48-9 AS axpdiamidine -an-A
A-chlomaniine 106-47-0:
-dichlcropheral ETE-24-9 i e
23-duhlompl 3 ¥ -dimethcplbensi e
dine
ZA-dichlompheral 120-83-2 1.3 -dimethylbenzidine ng-33-7
E-methooy-metolaidire B20-T-B
~dichlorophenal 583-73-8
RS 24 5-trimethylaniline -7
2 E-dichlomphenal ET-B5-0 4.4 thiodianifine 138-65-1
f-amancazcheraens: EQ-09-3
3 A-dachlorophenal 85772 &-methocy-m-phamyt EN 143621
== B15-05-4 EN 143623
USERA 8270 D
3 5-gichlorophenal 591-35-6 A4 -methylene- p30-88-0 Reduction step
Soheent extraction, di-o-toluidine ol with Sodiumdi-
derivatisation with thionibe, solvent
23 Arichlorophencl 16850-66-0 as KOH, acetic 2 Erwylidine BF-g2-7 extractian, GO
anhydride followed o M5 ar LO/MS
by (LM c-anisiding 50-04-0
23 S-richlorophesnol 833-78-B . )
150 14154:2005 Z-rasphthylamine 94-60-8
23 Farichorop 13755 13-dichlorobenzidine 91-84-1
4-amanodiphenyl 82-6741
24 S-richlorophenol B5-06-4 Benzidine 92-g87-5
oriohuidine 95-53-4
2 A ftrichlorophenol B3-DE-2
= 2 A nyidine 96501
34 5-trickdarop 600-15-8 &-chloro-o-toluidire 96-£9-2
ot 5007
234 5tetrachionophencl 4901-61-3
cramincezotoluens 57-68-3
234 ftetrachlorophencl £0-00-2
E-ritro-o-toluidine 99-55-2
215 ftetrachlorophencl G3E-B5-5
Pentachlonopheral BT-BE-5
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Appendix 2: ZDHC MRSL Parameters (continued)

Tabl= 2E:

Dyes - Caminogenic
ar Eguivalent Concem

C1. Direct Black 38 1937-37-7
C.L Direct Blue & 2E02-45-2
CL Acid Reed 26 ITE1-63-3
C.1. Basic Red 9 588-61-9
C1 Direct Red 28 E73-58-0
C.1. Basic Yiokt 14 G32-99-5
T Disperse Blue 1 MTE-45-8
C.L Disperse Blue 3 ATE-46-8
clacmexes | s
C1. Basic Green 4

{malachite green 589-64-2
chilaride]

i gy | 2477258
ﬁr'f::h‘:’;r';:a 10308-95-2
Disperse Orange 11 E2-20-0

Liquid extraction,

Disperse Yellow | 113-15-3
Disperse Blue 102 12222978
Disperse Blue 106 2273007
Disperse Yellow 39 12096-20-2
?;mn““‘-‘" 13301-6H6
Disperse Brown | 23356-64-8
Disperse Drange | 2581-83-3
Disperse Yellow 3 2837-40-8
Disperse Red 11 2073-48-2
Disperse Aed | 2073-62-8
Disperse Red 17 2179-29-1
Disperse Blue 7 U70-60-6
Disperse Blue 26 WE0-63-T
Disperse Yellow 49 £4024-37-2
Disperse Blue 35 12222752
Disperse Blue 124 B1951-517
Disperse Yellow 3 673736
Disperse Orange 1 TI0-40-5
Disperse Bhue 35 EBZA-TTT

Liquid
extraction, LCF
ME

Tabl= 2F:

Dyes - Disperse
{Sensitizing)
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Appendix 2:

ZDHC MRSL Parameters (continued

Table 2G:

Flame
Retardants

Table 2H:

Glyaals

1. 2-dichlomethare W7-06-2
Methylene chionide 75082
Trichlorosthylens Ta9-01-6
Tetrachlometinydene

127-18-4

USERA E2608

Headspace GC/
WS or Purge-
ard-Trap-GL/

Mioing-, di- ard tri-methyltin derivatves

TrisiZ-chioroethyli phasphate: .
(TCEP) 116-26-8
Decabromodiphersyl sther |
DiecaBDE 1162-19-5
Trisi23,-dibromopeopylt phosphate 126727
(TRIS)
Pentabromodipheryl ether o
P EDE) 32634-81-9
Octabromadipheryl ether =
o X2636-62-0
- LS R BIT0
Bis2 3-dibromopropyliphosphate | cavpo5-8 150 72032, USEPA
= 527 and USEPA
c 2om c 1o Bazie.
Trisi 1 -azirsdinyliphosp hine oxide)
(e GA5-56-1
Dichloramethane
extraction GOMS
Polybromobiphenyls (PEE) E9636-65-1 or LE/MS[-M5)
Tetrabromobisphenod & (TEBPA) T8-947
Hexahmmocyclododecane
HBCDD] 194-65-6:
1.3-bis(bromometiyl-1.3-propane-
diol (BAMR) 3206-90-0
Tris(1, 3-dichloro-isapeopyl §
phozphat (TOCP) e
Short-chain chloninabed Paraffins
(S0CF) C10-013) BesanRsE
Bis(2methanyethyl-ether M-96-6
J-ethoxyethanal no-83-5
U5 EPA BT
T-sthanyethyl acetate M-15-9
Etfyberue ghycol dimettul ether neTI4 Licpaid cxtraction.
F-methouyethanol 109-BE-4 GL-MS
I-methoxyethylacstate No-49-
I-methonypropylacetabe TDEET-T0-4
Triethylene ghycol dimethyl ether n2-48-2

Morer. & s s 5017353
tri-butyltin derivatives ultipie o
om I:_l:rruanumn
Mono-, di- and . with MaBiC2HS)
1 pheryltin deriatives. | PUIE GOMS
Monc-, dr and .
tri-actyin derivatives Whutipie
PFOS I5546-4, 432-50-7 [HN 3840742
{modified)
PFOA 135-57-1
om lonic PFC:
e 20420-48-3, Cancentraban
29420-43-1 ar dimct
injection, LCY
PFHxh, 307-24-4 MSEMS:
8:2 FTOH 678-337 R
(FTOH]:
derivatisation
1 with acetic
2 FTOH BAT-42-T anhydride
Followed by GO/
M

Table 21

Halogenated Schrents

Table 21

Drgaratin Compounds

Table 2K:

Perfluorinated and
Polyflucsinated
Chemicals (PFCs)
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Appendix 2: ZDHC MRSL Parameters (continued)

Table 2L:

Otho-Phthalates -
Including all
ortho esters of
phihakic acid

Difethylhesxyl) phthalate ([DEHF) 17-81-7
Bis(2-methaxyethyl] phithalabe

17-22-8
(DMEF
Di-n-octyl phthalate (DNOF) 17-84-0
Di-iso-decyl phthatate {DIDF) HETE1-40-0
Di-isonoimyd phthalate [DINF) FA653-12-0
Di-n-hexyl phthalte (DnHF) B4-75-3
Dibertyl phthatate {DEF) e84-14-2
Butyl berzyl phthalate (E8F) B6-68-7
Dirsamyl phthalate (DNP) B4-TE-4
Diethyl phthalate [DEF) B4-68-2
Di-n-propyl phthalate (DPRPY 131-16-8
Di-isobartyl phithatabe (DIBPY B4-68-5
Di-cpclohexyl phthalate ([CHP) B4-61-7
Di-iso-octyl phithalate IO ZTE64-26-3
1, 2-benzenedicarbaxylic ackd, dH-C7-
11-branched and linear alkyl esters EAEIE-42-4
(DHNURy
1,2-benrenedicarbacylic acd,
d-C6-B-branched alirl esters, Teas-g3-6

CF-rich (DIHF)

U5 EPA B270D, 50
18856

Dichloromethane
extraction GLMS

Benzo{alpyrene (BaF) B0-32-B
Anthracens 20-12-7
Pyrer= 128-0:0-0
Benza[ghi]perylens 11-24-2
Benzo[elpyrens 2-a7-z
Indeno{1,2, 3-cdjpyrens 13-29-6
Benzo[jifluornthens 205-82-3

LIS EP
Benzo[blfiuoranthene 205-38-2 BIT0
Fuaranthens 206-44-0 pasr
BenzoMfucrnthens | 207-08-0 e
Acenaphtiylene 208-06-8 L]
Chrysene 2e-01-9
Diberz(a, hjanthracene B3-T0-3
Benza[ajanthracene BE-66-3
Acenaphthens #3-32-9
Pheranthrerns a5-01-a
Fusarene BE-73-T
Naphthalers o-20-2
Benzene TH43-2 50 174731
Aylene 1330-20-7 Headspace- or
o-cresol 95-48-7 Purge-and-
p-oresol WE-24-5 E?EPA E26D
mrcresol We-33-4

Table 2M:

Polycyclic Aromatic
Hydrocarbons [PAHs)

Table 2N:

Volatide Organic
Compounds [WOC)
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