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Prioritization of Alternatives 
A+-$./*-"#$0%-:%-:Q")%)'$(")*+0%(*4%"/)+23$%3.:9["/%)'$(")*+%02K0-"-2-$0V%(*-$."*+%02K0-"-2-$0V%
)'*/<$0%-:%(*/2@*)-2."/<%:9$.*-":/0V%)'*/<$0%-:%):(9:/$/-`9.:32)-%3$0"</V%*/3%:-'$.%
-$)'/:+:<")*+%:.%(*.^$-%0:+2-":/07%X'$%D/0-"-2-$%"3$/-"@"$3%(:.$%-'*/%=OO%9:00"K+$%*+-$./*-"#$0%@:.%
-'$%)'$(")*+%20$0%:@%"/-$.$0-V%-'$/%*99+"$3%*%'$*+-'%*/3%$/#".:/($/-*+%0).$$/%-:%*++%*+-$./*-"#$07%X'$%
0).$$/%$Q)+23$3%*/4%)'$(")*+%-'*-%6*0%*%^/:6/%:.%9.:K*K+$%'2(*/%)*.)"/:<$/V%@*"+$3%*%9$.0"0-$/)$V%
K":*))2(2+*-":/V%*/3%-:Q")"-4%Y>BXZ%0).$$/V%:.%6*0%"/)+23$3%:/%-'$%8NNN%;:.$%J*?*.3:20%
&'$(")*+0%+"0-%3$#$+:9$3%K4%-'$%;*00*)'20$--0%X:Q")0%A0$%R$32)-":/%9.:<.*(b0%1)"$/)$%A3#"0:.4%
B:*.37%5@%-'$%:9-":/0%-'*-%9*00$3%-'"0%"/"-"*+%0).$$/"/<V%-'$%D/0-"-2-$%9.":."-"?$3%*+-$./*-"#$0%@:.%
@2.-'$.%0-234%K*0$3%:/%*33"-":/*+%"/@:.(*-":/%*K:2-%#"*K"+"-4V%'$*+-'%*/3%$/#".:/($/-*+%$@@$)-0V%
$):/:(")%):/0"3$.*-":/0V%*/3%"(9:.-*/)$%-:%0-*^$':+3$.07%X'$%D/0-"-2-$%*+0:%)':0$%-:%9.":."-"?$%
9.:32)-0%:.%(*-$."*+0%(*/2@*)-2.$3%"/%;*00*)'20$--07%H'$/%0$#$.*+%*+-$./*-"#$%)'$(")*+0%:.%
(*-$."*+0%):2+3%K$%<.:29$3%-:<$-'$.V%-'$%D/0-"-2-$%0$+$)-$3%*%.$9.$0$/-*-"#$%:@%-'*-%<.:29"/<%@:.%
3$-*"+$3%):/0"3$.*-":/7%%

X'$%"/3"#"32*+%)'*9-$.0%9.:#"3$%3$-*"+$3%"/@:.(*-":/%:/%-'$%9.:)$00%K4%6'")'%-'$%D/0-"-2-$%)':0$%-'$%
+"0-%:@%*+-$./*-"#$0%-:%*00$00%@:.%$*)'%)'$(")*+%20$7%D-%"0%"(9:.-*/-%-:%/:-$%-'*-%"/)+20":/%:@%*/%
*+-$./*-"#$%"/%-'$%*00$00($/-%3:$0%/:-%"(9+4%*/%$/3:.0$($/-%:@%-'*-%*+-$./*-"#$7%1"("+*.+4V%$Q)+20":/%
:@%*/%*+-$./*-"#$%@.:(%-'$%*00$00($/-%3:$0%/:-%"(9+4%-'*-%"-%'*0%K$$/%.$_$)-$37%D/%0:($%)*0$0V%
*+-$./*-"#$0%'*#$%K$$/%$Q)+23$3%@.:(%-'"0%*00$00($/-%0"(9+4%K$)*20$%-'$4%'*#$%K$$/%0-23"$3%"/%
3$9-'%"/%*/:-'$.%):/-$Q-7%%

1:($%*+-$./*-"#$0V%9*.-")2+*.+4%-':0$%):(9."0$3%:@%0"/<+$%)'$(")*+0V%6$.$%*00$00$3%*0%<$/$.")%
*+-$./*-"#$07%5-'$.%*+-$./*-"#$0%#*.4%):/0"3$.*K+4%3$9$/3"/<%:/%-'$%9.$)"0$%@:.(2+*-":/%:.%
(*/2@*)-2.$.7%%D/%-'$0$%)*0$0%-'$%D/0-"-2-$%*00$00$3%*%.$9.$0$/-*-"#$%9.:32)-7%%X'$%)':")$%:@%*%
9*.-")2+*.%(*/2@*)-2.$.c0%9.:32)-%*0%.$9.$0$/-*-"#$%3:$0%/:-%):/0-"-2-$%*/%$/3:.0$($/-%:@%-'*-%
9.:32)-V%:.%"/3")*-$%-'*-%:-'$.%0"("+*.%9.:32)-0%*.$%/:-%6:.-'4%:@%):/0"3$.*-":/7%

Alternatives Assessment 
X'$%*+-$./*-"#$0%*00$00($/-%"/)+23$3%):/0"3$.*-":/%:@%'$*+-'%*/3%$/#".:/($/-*+%$@@$)-0V%-$)'/")*+%
@$*0"K"+"-4V%*/3%@"/*/)"*+%@$*0"K"+"-47%%

!" Health and environmental effects.%X'$%D/0-"-2-$%$#*+2*-$3%*%02K0$-%:@%$/#".:/($/-V%
'$*+-'%*/3%0*@$-4%YCJd1Z%$/39:"/-07%X'$%D/0-"-2-$%3"3%/:-%9$.@:.(%*%3$-*"+$3%-:Q"):+:<")*+%
.$#"$6%@:.%$*)'%*+-$./*-"#$7%%R*-'$.V%-'$%0-234%.$+"$3%:/%"/@:.(*-":/%:K-*"/$3%@.:(%
*2-':."-*-"#$%K:3"$0V%$(9'*0"?"/<%-'$%(:0-%.$)$/-%#*+"3*-$3%3*-*%:.%3*-*%-'*-%'*0%K$$/%
.$@$.$/)$3%K4%*%A1%<:#$./($/-%*<$/)47%H'$.$%-'"0%-49$%:@%"/@:.(*-":/%6*0%/:-%*#*"+*K+$V%
:.%6'$.$%(:.$%.$)$/-%0-23"$0%)*++$3%"/-:%W2$0-":/%-'$%.$02+-0%9.$#":20+4%92K+"0'$3%K4%
*2-':."-*-"#$%K:3"$0V%0299+$($/-*.4%"/@:.(*-":/%6*0%/:-$37%%X'$%D/0-"-2-$%.$+"$3%:/%-'$%A717%
C>A%>BX%>.:@"+$.%0:@-6*.$%-:%<*"/%"/@:.(*-":/%:/%9$.0"0-$/)$V%K":*))2(2+*-":/%9:-$/-"*+%
*/3%-:Q")"-47%%%D/%)*0$0%"/%6'")'%"-%6*0%/$)$00*.4%-:%$#*+2*-$%)'$(")*+0%"/%("Q-2.$0V%-'$%
*00$00($/-%):/0"3$.$3%$*)'%:@%-'$%)'$(")*+%):/0-"-2$/-0V%$Q)+23"/<%-':0$%(*^"/<%29%8e%:.%
+$00%K4%(*00%:@%-'$%("Q-2.$7%

!" Technical feasibility. X'$%0-234%"3$/-"@"$3%*/3%*00$00$3%*99+")*-":/[09$)"@")%9$.@:.(*/)$%
.$W2".$($/-0%-'*-%(20-%K$%($-%@:.%$*)'%@$*0"K+$%*+-$./*-"#$7%X'$%9$.@:.(*/)$%"/@:.(*-":/%
-'*-%-'$%D/0-"-2-$%6*0%*K+$%-:%:K-*"/%#*."$3%):/0"3$.*K+4%*(:/<%20$07%%!:.%0:($%20$0%
"/@:.(*-":/%6*0%:K-*"/$3%@.:(%92K+"0'$3%0-23"$0%:.%3".$)-+4%@.:(%-$)'/")*+%$Q9$.-0%:.%
0$#$.*+%20$.0%:@%-'$%*+-$./*-"#$07%%!:.%:-'$.%20$0%-'$%D/0-"-2-$%.$+"$3%:/%"/@:.(*-":/%9.:#"3$3%
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K4%9.:32)-%(*/2@*)-2.$.07%%X'$%-49$%:@%9$.@:.(*/)$%"/@:.(*-":/%-'*-%6*0%*#*"+*K+$%@:.%*%
<"#$/%*+-$./*-"#$%6"++%*@@$)-%-'$%3$<.$$%*/3%/*-2.$%:@%@:++:6[29%-'*-%(*4%K$%/$)$00*.4%@:.%
20$.0%-:%3.*6%):/)+20":/0%*K:2-%-$)'/")*+%@$*0"K"+"-4%@:.%"/3"#"32*+%*99+")*-":/07%

!" Financial feasibility.%P*-*%0:2.)$0%@:.%@"/*/)"*+%"/@:.(*-":/%"/)+23$3%(*/2@*)-2.$.0V%
0-*^$':+3$.0V%-'$%&'$(")*+%C):/:(")0%J*/3K::^%*/3%:-'$.%0-*/3*.3%.$@$.$/)$%0:2.)$07%%D/%
(*/4%)*0$0V%9*.-")2+*.+4%@:.%$($.<"/<%*+-$./*-"#$0V%/:%'*.3%):0-%"/@:.(*-":/%6*0%*#*"+*K+$7%
D/%:-'$.%)*0$0V%02@@")"$/-%):0-%"/@:.(*-":/%$Q"0-0%-:%):/)+23$%-'*-%-'$%*+-$./*-"#$%"0%$"-'$.%
(:.$%:.%+$00%):0-+4%-'*/%-'$%)2..$/-%)'$(")*+%20$7%X'$%D/0-"-2-$%.$):</"?$0%-'*-%):0-%
):(9*."0:/0%-:3*4 (*4%K$%:@%+"("-$3%.$+$#*/)$%@:.%$($.<"/<%-$)'/:+:<"$0%*/3%-$)'/:+:<"$0%
-'*-%*.$%<*"/"/<%"/%9:92+*."-4V%0"/)$%+$*./"/<%)2.#$0V%$):/:("$0%:@%0)*+$V%*/3%:-'$.%@*)-:.0%
)*/%.$32)$%):0-0%:#$.%-"($7%%

D-%"0%"(9:.-*/-%-:%/:-$%-'*-%-'"0%0-234%6*0%/:-%3$0"</$3%-:%*00$00%-'$%.$+*-"#$%0*@$-4%:@%:/$%*+-$./*-"#$%
:#$.%-'$%:-'$.7%%R*-'$.V%*+-$./*-"#$0%6$.$%):(9*.$3%-:%-'$%0-234%)'$(")*+%*0%*%K*0$+"/$7%X'"0%.$9:.-%
9.:#"3$0%"/@:.(*-":/%"/%-'$%-'.$$%*00$00($/-%*.$*0%@:.%$*)'%*+-$./*-"#$%*/3%"/#"-$0%.$*3$.0%-:%20$%*/3%
0299+$($/-%-'"0%(*-$."*+%*0%*99.:9."*-$%@:.%-'$%09$)"@")%):/0"3$.*-":/0%*/3%.$W2".$($/-0%-'*-%-'$4%
@*)$7%A0$.0%0':2+3%20$%-'$%(*-$."*+%9.$0$/-$3%'$.$%@:.%<2"3*/)$%"/%):/32)-"/<%-'$".%:6/%
*00$00($/-0V%-*^"/<%"/-:%*)):2/-%-'$%#*+2$0V%9.":."-"$0V%*/3%0"-2*-":/[09$)"@")%.$W2".$($/-0%-'*-%*.$%
(:0-%.$+$#*/-%@:.%-'$".%:.<*/"?*-":/*+V%"/320-."*+V%:.%9:+")4%<:*+07%

Economic Impact Assessment 
D/%*33"-":/%-:%):++$)-"/<%@"/*/)"*+%"/@:.(*-":/%*0%9*.-%:@%$*)'%*+-$./*-"#$0%*00$00($/-V%-'$%D/0-"-2-$%
):/#$/$3%*%<.:29%:@%$):/:("0-0%*/3%:-'$.%$Q9$.-0%-:%3"0)200%K.:*3$.%$):/:(")%9*--$./0V%"/)+23"/<%
-'$%9:00"K+$%"(9*)-0%:/%$(9+:4($/-%*/3%):(9$-"-"#$/$00%@.:(%*3:9-"/<%*+-$./*-"#$0%"/%
;*00*)'20$--07%%

Lead and Lead Compounds 
F$*3%"0%*%/*-2.*++4%:))2.."/<%($-*+%6"-'%*%'"<'%3$/0"-4%*/3%+:6%($+-"/<%9:"/-7%%D-%"0%2K"W2"-:20%"/%
(*/2@*)-2.$3%9.:32)-0%"/%(*/4%@:.(0S%*0%*%92.$%($-*+V%*0%*/%*++:4%6"-'%:-'$.%($-*+0V%*/3%"/%
):(9:2/307%D-%"0%#*+2$3%@:.%"-0%$+$)-.")*+%):/32)-"#"-4V%'"<'%3$/0"-4V%*/3%*K"+"-4%-:%0-*K"+"?$%9+*0-")07%

F$*3%9:0$0%*%0$.":20%-'.$*-%-:%'2(*/%'$*+-'%*/3%-'$%$/#".:/($/-7%A)2-$%'2(*/%'$*+-'%$@@$)-0%:@%
'"<'%+$*3%$Q9:02.$0%)*/%"/)+23$%<*0-.:"/-$0-"/*+%3"0-.$00V%K.*"/%*/3%^"3/$4%3*(*<$V%*/3%3$*-'7%
&'.:/")%$@@$)-0%:@%+$*3%$Q9:02.$%"/)+23$%*/$("*V%3*(*<$%-:%-'$%/$.#:20%040-$(V%$@@$)-0%:/%K+::3%
9.$002.$%*/3%^"3/$4%@2/)-":/V%*/3%"/-$.@$.$/)$%6"-'%#"-*("/%P%($-*K:+"0(7%%X'$%A717%
C/#".:/($/-*+%>.:-$)-":/%A<$/)4%YC>AZ%'*0%)+*00"@"$3%+$*3%*0%*%9.:K*K+$%'2(*/%)*.)"/:<$/V%*/3%
-'$%D/-$./*-":/*+%A<$/)4%@:.%R$0$*.)'%:/%&*/)$.%YDAR&Z%'*0%)+*00"@"$3%"/:.<*/")%+$*3%*0%9.:K*K+4%
)*.)"/:<$/")%-:%'2(*/0%Yf.:29%=AZ7%!$-20$0V%"/@*/-0%*/3%)'"+3.$/%*.$%9*.-")2+*.+4%#2+/$.*K+$%-:%
*3#$.0$%$@@$)-0%@.:(%+$*3%$Q9:02.$V%"/)+23"/<%"..$#$.0"K+$%/$2.:+:<")*+%3*(*<$7%X'$.$%"0%/:%^/:6/%
0*@$%-'.$0':+3%@:.%+$*3%$Q9:02.$%"/%)'"+3.$/7%%

F$*3%"0%$Q-.$($+4%9$.0"0-$/-%"/%K:-'%6*-$.%*/3%0:"+7%%&:(K20-":/%:@%+$*3$3%<*0:+"/$%6*0%*%(*_:.%
0:2.)$%:@%*/-'.:9:<$/")%+$*3%.$+$*0$0%"/%-'$%9*0-7%D/320-."*+%.$+$*0$0%@.:(%0($+-$.0V%K*--$.4%9+*/-0V%
)'$(")*+%9+*/-0V%*/3%3"0-2.K*/)$%:@%:+3$.%0-.2)-2.$0%):/-*"/"/<%+$*3%K*0$3%9*"/-0%*.$%/:6%(*_:.%
):/-."K2-:.0%-:%-:-*+%+$*3%.$+$*0$07%

X'$%D/0-"-2-$%0$+$)-$3%-'.$$%9.":."-4%20$0%:@%+$*3%-:%*00$00%"/%3$-*"+S%*((2/"-":/V%6$"<'-"/<%
*99+")*-":/0V%*/3%'$*-%0-*K"+"?$.0%@:.%>L&%6".$%*/3%)*K+$%):*-"/<07%X'$0$%*99+")*-":/0%6$.$%)':0$/%
K*0$3%:/%0-*^$':+3$.%"/-$.$0-V%"(9:.-*/)$%-:%;*00*)'20$--0%"/320-.4%*/3%):/02($.0V%*/3%+"^$+4%
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*#*"+*K"+"-4%:@%*+-$./*-"#$07%%A((2/"-":/%20$3%*-%"/3::.%*/3%:2-3::.%@"."/<%.*/<$0%"0%*%0"</"@")*/-%
0:2.)$%:@%:))29*-":/*+%+$*3%$Q9:02.$%*/3%$/#".:/($/-*+%):/-*("/*-":/7%%A2-:(:-"#$%6'$$+%6$"<'-0%
*/3%@"0'"/<%0"/^$.0%6$.$%)':0$/%*0%.$9.$0$/-*-"#$%:@%*%+*.<$%/2(K$.%:@%+$*3%20$0%-'*-%.$+4%:/%"-0%'"<'%
3$/0"-47%%H".$%*/3%)*K+$%'$*-%0-*K"+"?*-":/%"0%-'$%)*-$<:.4%6"-'%-'$%+*.<$0-%20$%:@%+$*3%*(:/<%
;*00*)'20$--0%(*/2@*)-2.$.07%%X'$%.$02+-0%:@%-'$0$%*00$00($/-0%*.$%02((*."?$3%K$+:67%%

Ammunition for shooting ranges 
;:0-%9.*)-")$%0'::-"/<%.*/<$0%)2..$/-+4%20$%+$*3%*((2/"-":/7 R*/<$%:9$.*-:.0%*/3%0'::-$.0%)*/%K$%
$Q9:0$3%-:%'"<'%*".K:./$%+$*3%+$#$+0%"/%"/3::.%0'::-"/<%.*/<$07%A0$%:@%+$*3%*((2/"-":/%*-%:2-3::.%
0'::-"/<%.*/<$0%)*/%9.:32)$%$/#".:/($/-*+%):/-*("/*-":/7%%

;:0-%:@%-'$%(*_:.%*((2/"-":/%(*/2@*)-2.$.0%/:6%(*.^$-%+$*3[@.$$%K2++$-07%%A%@$6%0(*++$.%
*((2/"-":/%(*/2@*)-2.$.0%09$)"*+"?$%"/%-'$%9.:32)-":/%:@%+$*3[@.$$%*((2/"-":/7%%%

X'$%D/0-"-2-$%$Q*("/$3%@"#$%9:00"K+$%*+-$./*-"#$0%-:%+$*3%*((2/"-":/%@:.%20$%"/%0'::-"/<%.*/<$0S%
K"0(2-'V%):99$.V%".:/V%-2/<0-$/V%*/3%?"/)7%!:.%$*)'%*+-$./*-"#$V%-'$%D/0-"-2-$%$Q*("/$3%'2(*/%'$*+-'V%
$/#".:/($/-*+V%-$)'/")*+V%*/3%):0-%)."-$."*7%%

!" Human health.%X'$%*+-$./*-"#$%(*-$."*+0%*.$%*++%029$.":.%-:%+$*3%@.:(%*%'2(*/%'$*+-'%
9$.09$)-"#$%@:.%-'$%)."-$."*%-'$%D/0-"-2-$%):/0"3$.$3%Y)*.)"/:<$/")"-4V%3$#$+:9($/-*+%-:Q")"-4V%
*/3%:))29*-":/*+%$Q9:02.$Z7%%

!" Environment.%D/%<$/$.*+V%-'$%*+-$./*-"#$0%*.$%(:.$%3$0".*K+$%@.:(%*/%$/#".:/($/-*+%
0-*/39:"/-V%6"-'%-'$%$Q)$9-":/%:@%*W2*-")%-:Q")"-4%@:.%):99$.%*/3%?"/)7%

!" Technical criteria. X$)'/")*+%)."-$."*%:@%"/-$.$0-%@:.%-'"0%*99+")*-":/%"/)+23$%3$/0"-4V%
@.*/<"K"+"-4V%*/3%K*..$+%6$*.7%%

!" f.$*-$.%K2++$-%3$/0"-4%"0%*3#*/-*<$:20%@:.%(:0-%*((2/"-":/%*99+")*-":/0V%0"/)$%'"<'%
K2++$-%6$"<'-%*/3%0(*++%K2++$-%0"?$%*.$%K:-'%3$0".$3%)'*.*)-$."0-")07%X2/<0-$/%'*0%
<.$*-$.%3$/0"-4%-'*/%+$*3V%6'"+$%-'$%:-'$.%*+-$./*-"#$0%'*#$%+:6$.%3$/0"-4%-'*/%+$*37%%
J:6$#$.V%-'$%3$/0"-4%:@%K"0(2-'%"0%#$.4%)+:0$%-:%-'*-%:@%+$*37%5/$%(*/2@*)-2.$.%
9.:32)$0%K"0(2-'%K2++$-0%-'*-%(*-)'%-'$%6$"<'-%:@%(*/4%+$*3%K2++$-07%%

!" ;*/4%+$*3[@.$$%K2++$-0%*.$%@.*/<"K+$V%6'")'%($*/0%-'$4%@.*<($/-%"/-:%0(*++%9*.-")+$0%
29:/%"(9*)-%6"-'%*%-*.<$-7%%!.*/<"K+$%K2++$-0%*.$%0*@$.%-'*/%+$*3%K2++$-0%@:.%20$%*-%
"/3::.%@"."/<%.*/<$0%K$)*20$%-'$4%.$32)$%:.%$+"("/*-$%-'$%3*/<$.0%*00:)"*-$3%6"-'%
."):)'$-"/<%K2++$-%@.*<($/-07%%X'"0%"0%:@%9*.-")2+*.%):/)$./%6'$/%@"."/<%*-%0-$$+%-*.<$-0%
*-%)+:0$%.*/<$7%%!.*/<"K+$%K2++$-0%)*/%*+0:%+"("-%3*(*<$%-:%0-$$+%-*.<$-07%B"0(2-'V%".:/V%
-2/<0-$/`/4+:/V%*/3%9:63$.$3%):99$.%)*/%*++%K$%20$3%-:%(*^$%@.*/<"K+$%K2++$-07%
1:+"3%):99$.%K2++$-0%*.$%/:-%@.*/<"K+$%*/3%(*4%."):)'$-%(:.$%.$*3"+4%-'*/%+$*3%
K2++$-07%1:($%?"/)%K2++$-0%K.$*^%*9*.-%29:/%$/-$."/<%*%-*.<$-V%K2-%-'$".%9.:K*K"+"-4%:@%
."):)'$-%"0%/:-%^/:6/7%%

!" B*..$+%6$*.%"0%-'$%$.:0":/%:@%K*..$+%(*-$."*+%K4%K2++$-07%A++%:@%-'$%*+-$./*-"#$%(*-$."*+0%
$Q)$9-%-2/<0-$/%*.$%0"("+*.%-:%+$*3%@.:(%-'$%9$.09$)-"#$%:@%K*..$+%6$*.7%%

!" Cost. A++%-'$%*+-$./*-"#$0%)2..$/-+4%'*#$%*%'"<'$.%92.)'*0$%9.")$%-'*/%+$*3%K2++$-07%J:6$#$.V%
*++%-'$%*+-$./*-"#$0%*.$%029$.":.%-:%+$*3%K2++$-0%@.:(%-'$%9$.09$)-"#$%:@%:9$.*-"/<%):0-07%!"."/<%
.*/<$0%@*)$%/2($.:20%):0-0%*00:)"*-$3%6"-'%-'$%20$%:@%+$*3%*((2/"-":/7%X'$0$%)*/%"/)+23$%
):0-0%:@%*".%(:/"-:."/<V%K+::3%+$*3%+$#$+%-$0-"/<%:@%.*/<$%:9$.*-:.0V%(*"/-$/*/)$%:@%
):/-*"/($/-%*/3%@"+-.*-":/%040-$(0V%92.)'*0$%:@%.$9+*)$($/-%@"+-$.0V%.*/<$%)+$*/"/<V%*/3%+$*3%
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3"09:0*+7%%B4%06"-)'"/<%-:%+$*3[@.$$%*((2/"-":/V%@"."/<%.*/<$0%)*/%.$32)$%:.%$+"("/*-$%):0-0%
"/%-'$0$%*.$*07 D/%*33"-":/V%+$*3%K2++$-0%*/3%K2++$-%@.*<($/-0%(20-%K$%$"-'$.%.$)4)+$3%:.%
3"09:0$3%:@%*0%'*?*.3:20%6*0-$7%%A+-$./*-"#$%K2++$-0V%"/%):/-.*0-V%)*/%K$%3"09:0$3%:@%*0%/:/[
'*?*.3:20%6*0-$%"@%-'$4%*.$%/:-%.$)4)+$37%!.*/<"K+$%K2++$-0%*+0:%.$32)$%6$*.%*/3%3*(*<$%:/%
K2++$-%-.*90%*/3%K*)^0-:907% 

Weighting applications 
X'$%D/0-"-2-$%)':0$%6'$$+%6$"<'-0%*/3%@"0'"/<%-*)^+$%*0%-6:%$Q*(9+$0%:@%-'$%+*.<$.%)*-$<:.4%:@%+$*3%
20$3%"/%6$"<'-"/<%*99+")*-":/07%%

Fishing sinkers 
g$*.+4%=VGOO%($-.")%-:/0%:@%+$*3%*.$%20$3%$*)'%4$*.%"/%-'$%A/"-$3%1-*-$0%-:%9.:32)$%@"0'"/<%0"/^$.07%
;*/4%:@%-'$0$%0"/^$.0%*.$%+:0-%32."/<%20$7%%5/$%0-234%@:2/3%-'*-%*/<+$.0%+:0-V%:/%*#$.*<$V%:/$%0"/^$.%
$#$.4%0"Q%':2.0%:@%@"0'"/<7%%

F$*3%0"/^$.0%*.$%+$-'*+%-:%6*-$.K".30V%02)'%*0%+::/0%*/3%06*/07%%5/$%0-234%@:2/3%-'*-%-'$%(:0-%
):((:/%)*20$%:@%3$*-'%"/%*32+-%K.$$3"/<%+::/0%6*0%+$*3%-:Q")"-4%@.:(%"/<$0-$3%@"0'"/<%0"/^$.07%%%%

A%/2(K$.%:@%0-*-$0%'*#$%9+*)$3%+"("-0%:/%-'$%20$%:@%+$*3%@"0'"/<%0"/^$.07%D/%;*00*)'20$--0V%+$*3%
0"/^$.0%*.$%9.:'"K"-$3%@:.%20$%"/%-'$%h2*KK"/%*/3%H*)'20$--%R$0$.#:".0V%-'$%-6:%K:3"$0%:@%6*-$.%
-'*-%0299:.-%-'$%):.$%:@%-'$%0-*-$b0%+::/%9:92+*-":/7%A0$%:@%+$*3%0"/^$.0%"0%.$0-.")-$3%"/%0$#$.*+%:-'$.%
0-*-$0%"/%-'$%g:.-'$*0-V%*/3%"0%.$0-.")-$3%:.%K*//$3%"/%0$#$.*+%):2/-."$07%%

;*/4%*/<+$.0%9.:32)$%-'$".%:6/%+$*3%0"/^$.0%*-%':($7%%X'"0%*)-"#"-4%)*/%$Q9:0$%"/3"#"32*+0%*/3%
@*("+4%($(K$.0%-:%*".K:./$%+$*3%9*.-")+$0%:.%#*9:.07%

X'$%D/0-"-2-$%$Q*("/$3%@"#$%9:00"K+$%*+-$./*-"#$0%-:%+$*3%@:.%20$%"/%@"0'"/<%0"/^$.0S%K"0(2-'V%)$.*(")V%
0-$$+V%-"/V%*/3%-2/<0-$/7%!:.%$*)'%*+-$./*-"#$V%-'$%D/0-"-2-$%$Q*("/$3%'2(*/%'$*+-'V%$/#".:/($/-*+V%
-$)'/")*+`9$.@:.(*/)$V%*/3%):0-%)."-$."*7%%

!" Human health.%A++%-'$%*+-$./*-"#$%(*-$."*+0%*.$%029$.":.%-:%+$*3%@.:(%-'$%9$.09$)-"#$%:@%-'$%
'2(*/%'$*+-'%)."-$."*%-'$%D/0-"-2-$%$Q*("/$3%Y)*.)"/:<$/")"-4V%3$#$+:9($/-*+%-:Q")"-4V%*/3%
:))29*-":/*+%$Q9:02.$Z7%%

!" Environment.%X'$%*+-$./*-"#$0%*.$%<$/$.*++4%029$.":.%-:%+$*3%@.:(%*/%$/#".:/($/-*+%
0-*/39:"/-%*0%6$++7%A++%:@%-'$%*+-$./*-"#$0%*.$%)+$*.+4%+$00%'*?*.3:20%-:%6*-$.@:6+%*/3%:-'$.%
*W2*-")%09$)"$0%-'*/%+$*37%%

!" Technical criteria.%X'$%9."/)"9*+%-$)'/")*+%)."-$."*%:@%"/-$.$0-%@:.%-'"0%*99+")*-":/%*.$%
3$/0"-4V%'*.3/$00V%(*++$*K"+"-4V%($+-"/<%9:"/-V%*/3%):..:0":/%.$0"0-*/)$7%

!" X2/<0-$/%"0%(:.$%3$/0$%-'*/%+$*3\%*++%-'$%:-'$.%*+-$./*-"#$0%*.$%+$00%3$/0$%-'*/%+$*37%

!" J*.3$.%(*-$."*+0%*.$%9.$@$.*K+$%@:.%20$%"/%(*/4%0"/^$.07%%A++%-'$%*+-$./*-"#$0%*.$%
'*.3$.%-'*/%+$*3\%92.$%-"/%"0%*K:2-%$W2*+%-:%+$*3%"/%'*.3/$00V%6'"+$%-"/%*++:4%"0%'*.3$.%
-'*/%+$*37%%

!" f.$*-$.%(*++$*K"+"-4%"0%*/%*3#*/-*<$%@:.%0"/^$.%*99+")*-":/0%6'$.$%-'$%0"/^$.%"0%
)."(9$3%:/%-:%-'$%@"0'"/<%+"/$7 X"/%'*0%(*++$*K"+"-4%$W2*+%-:%-'*-%:@%+$*3\%*++%:@%-'$%
:-'$.%*+-$./*-"#$0%*.$%+$00%(*++$*K+$%-'*/%+$*37%%

!" F:6%($+-"/<%9:"/-%"0%):/0"3$.$3%*/%*3#*/-*<$%K$)*20$%"-%*++:60%"/3"#"32*+0%-:%
9.:32)$%0"/^$.0%*-%':($V%*+-':2<'%':($%9.:32)-":/%:@%+$*3%0"/^$.0%*+0:%).$*-$0%
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'2(*/%'$*+-'%'*?*.307%B"0(2-'%*/3%-"/%'*#$%+:6$.%($+-"/<%9:"/-0%-'*/%+$*3\%)$.*(")V%
0-$$+V%*/3%-2/<0-$/%'*#$%'"<'$.%($+-"/<%9:"/-07%%

!" &*.K:/%0-$$+%"0%+$00%.$0"0-*/-%-:%):..:0":/%-'*/%+$*37%1-*"/+$00%0-$$+%*/3%*++%-'$%:-'$.%
*+-$./*-"#$0%*.$%0"("+*.%-:%+$*3%"/%-'"0%.$<*.37%%

!" Cost. X'$%*+-$./*-"#$0%<$/$.*++4%'*#$%*%'"<'$.%.$-*"+%9.")$%-'*/%+$*3%0"/^$.0V%*+-':2<'%0:($%
0-$$+%0"/^$.0%*.$%):(9$-"-"#$%"/%9.")$%6"-'%+$*3%0"/^$.07%1-23"$0%):/32)-$3%"/%-'$%8NNO0%
02<<$0-$3%-'*-%@"0'"/<%0"/^$.%92.)'*0$0%.$9.$0$/-%+$00%-'*/%8e%:@%-:-*+%$Q9$/3"-2.$0%K4%
*/<+$.0%:/%-'$".%09:.-V%0:%*/%"/).$*0$%"/%@"0'"/<%0"/^$.%):0-0%6:2+3%K$%2/+"^$+4%-:%'*#$%*%
0"</"@")*/-%$@@$)-%:/%20$.07%

Wheel weights 
H'$$+%6$"<'-0%:@-$/%@*++%:@@%*2-:(:K"+$%6'$$+0V%+$*3"/<%-:%+$*3%):/-*("/*-":/%:@%-'$%$/#".:/($/-7%
H:.^$.%$Q9:02.$%"0%*%):/)$./%"/%-'$%"/0-*++*-":/%:@%6'$$+%6$"<'-07%

X'$.$%"0%*%-'."#"/<%(*.^$-%"/%+$*3[@.$$%6'$$+%6$"<'-07%C2.:9$*/%*/3%U*9*/$0$%*2-:(:K"+$%
(*/2@*)-2.$.0%'*#$%*+.$*34%06"-)'$3%-:%+$*3[@.$$%6'$$+%6$"<'-0%*/3%A717%*2-:(:K"+$%(*/2@*)-2.$.0%
*.$%)2..$/-+4%"/%-'$%9.:)$00%:@%(*^"/<%-'$%06"-)'7%A0"*/%*2-:%(*/2@*)-2.$.0%/:6%9."(*."+4%20$%0-$$+%
6$"<'-07%i"/)%6$"<'-0%*.$%20$3%6"3$+4%"/%C2.:9$V%*/3%A1%*2-:%(*/2@*)-2.$.0%*.$%20"/<%?"/)%6$"<'-0%
@:.%*2-:(:K"+$0%3$0-"/$3%@:.%$Q9:.-%-:%C2.:9$7%f$/$.*+%;:-:.0%*/3%!:.3%*.$%"/%-'$%9.:)$00%:@%
):/#$.-"/<%-:%0-$$+%6$"<'-07%%

P$09"-$%-'$0$%3$#$+:9($/-0V%-'$%A717%(*.^$-%"/%.$9+*)$($/-%6'$$+%6$"<'-0%):/-"/2$0%-:%20$%+$*3%
6$"<'-0%*+(:0-%$Q)+20"#$+47%X'"0%(*.^$-%"/%.$9+*)$($/-%6$"<'-0%*)):2/-0%@:.%MOe%:@%-:-*+%6'$$+%
6$"<'-%20$%"/%-'$%A717%%

X'$%D/0-"-2-$%$Q*("/$3%@:2.%9:00"K+$%*+-$./*-"#$0%-:%+$*3%6'$$+%6$"<'-0S%):99$.V%0-$$+V%-"/V%*/3%?"/)7%
!:.%$*)'%*+-$./*-"#$V%-'$%D/0-"-2-$%$Q*("/$3%'2(*/%'$*+-'V%$/#".:/($/-*+V%-$)'/")*+`9$.@:.(*/)$V%
*/3%):0-%)."-$."*7%%

!" Human health. A++%:@%-'$%*+-$./*-"#$%(*-$."*+0%*.$%029$.":.%-:%+$*3%@:.%-'$%'2(*/%'$*+-'%
)."-$."*%-'$%D/0-"-2-$%$Q*("/$3%Y)*.)"/:<$/")"-4V%3$#$+:9($/-*+%-:Q")"-4V%*/3%:))29*-":/*+%
$Q9:02.$Z7%%

!" Environment. !:.%-'$%(:0-%9*.-%-'$%*+-$./*-"#$0%*.$%029$.":.%$/#".:/($/-*++4V%*+-':2<'%
?"/)%"0%"/@$.":.%@:.%*W2*-")%-:Q")"-4%"/%0*+-%6*-$.V%*/3%):99$.%"0%"/@$.":.%@:.%*W2*-")%-:Q")"-4%"/%
K:-'%@.$0'%*/3%0*+-%6*-$.7%

!" Technical criteria. X'$%9."/)"9*+%-$)'/")*+%)."-$."*%:@%"/-$.$0-%@:.%-'"0%*99+")*-":/%*.$%
3$/0"-4V%(*++$*K"+"-4V%*/3%):..:0":/%.$0"0-*/)$7%%

!" A++%:@%-'$%(*-$."*+0%):/0"3$.$3%"/%-'"0%*/*+40"0%*.$%+$00%3$/0$%-'*/%+$*37%X'20V%"/%:.3$.%
-:%*)'"$#$%-'$%0*($%(*00V%-'$%6$"<'-0%(*3$%@.:(%*+-$./*-"#$%(*-$."*+0%(20-%K$%
0:($6'*-%+*.<$.%-'*/%-'$".%+$*3%):2/-$.9*.-07%X'"0%*3_20-($/-%3:$0%/:-%-49")*++4%
9:0$%$/<"/$$."/<%3"@@")2+-"$0%@:.%6$"<'-0%20$3%:/%9*00$/<$.%#$'")+$07%%

!" X'$%(*++$*K"+"-4%:@%+$*3%(*^$0%"-%9:00"K+$%-:%0'*9$%6'$$+%6$"<'-0%-:%(*-)'%-'$%)2.#$%
:@%-'$%6'$$+%3"*($-$.7%X'$%(*++$*K"+"-4%:@%):99$.%*/3%-"/%"0%0"("+*.%-:%-'*-%:@%+$*3\%
0-$$+%*/3%?"/)%*.$%+$00%(*++$*K+$7%;*/2@*)-2.$.0%)*/%):(9$/0*-$%@:.%+:6$.%
(*++$*K"+"-4%K4%).$*-"/<%0$<($/-$3%6$"<'-07%

U2/$%BOV%=OOI% >*<$%T%:@%=M% X:Q")0%A0$%R$32)-":/%D/0-"-2-$%



!"#$%&'$(")*+%A+-$./*-"#$0%A00$00($/-%1-234%

!" X'$%):..:0":/%.$0"0-*/)$%:@%-'$%*+-$./*-"#$%(*-$."*+0%"0%<$/$.*++4%0"("+*.%-:%-'*-%:@%
+$*3\%-"/%"0%029$.":.%-:%+$*3%"/%-'"0%.$<*.3%K$)*20$%"-%3:$0%/:-%.$W2".$%):*-"/<7%%

!" Cost. &:99$.%*/3%-"/%6$"<'-0%*.$%$Q9$)-$3%-:%):0-%(:.$%-'*/%+$*3%6$"<'-0%*-%"/"-"*+%
92.)'*0$\%?"/)%6$"<'-0%):0-%*K:2-%-'$%0*($%*0%+$*3%6$"<'-0V%*/3%0-$$+%6$"<'-0%'*#$%$W2*+%:.%
+:6$.%):0-7%X'$%$/3%:@%+"@$%):0-0%@:.%*++%-'$%*+-$./*-"#$0%*.$%+:6$.%-'*/%-':0$%@:.%+$*37% 

Heat stabilizers for PVC wire and cable coatings 
F$*3%'$*-%0-*K"+"?$.0%20$3%@:.%9:+4#"/4+%)'+:."3$%Y>L&Z%):/0-"-2-$%-'$%+*.<$0-%20$%:@%+$*3%):(9:2/30%
"/%;*00*)'20$--0%(*/2@*)-2."/<V%*/3%-'$%6".$%*/3%)*K+$%"/320-.4%"0%-'$%+*.<$0-%20$.%:@%-'$0$%
):(9:2/3$3%.$0"/07 

1"</"@")*/-%9.:<.$00%'*0%K$$/%(*3$%"/%-'$%"3$/-"@")*-":/%*/3%*3:9-":/%:@%*+-$./*-"#$07%;*/4%+$*3[@.$$%
'$*-%0-*K"+"?$.0%*.$%):(($.)"*++4%*#*"+*K+$V%*/3%.$0"/%):(9:2/3$.0%*.$%6:.^"/<%9.:*)-"#$+4%6"-'%6".$%
*/3%)*K+$%):(9*/"$0%-:%$/):2.*<$%-'$".%*3:9-":/7%R$<2+*-:.4%.$W2".$($/-0%9.:'"K"-"/<%-'$%20$%:@%
+$*3%*/3%:-'$.%'*?*.3:20%02K0-*/)$0%"/%$+$)-.")*+%*/3%$+$)-.:/")%$W2"9($/-%"/%-'$%C2.:9$*/%A/":/%
'*#$%).$*-$3%*/%"/)$/-"#$%@:.%A717%(*/2@*)-2.$.0%-:%3$#$+:9%+$*3[@.$$%*+-$./*-"#$07%X'$%D/0-"-2-$%"0%
$/<*<$3%"/%:/[<:"/<%):++*K:.*-"#$%9.:_$)-0%-:%'$+9%;*00*)'20$--0%"/320-."$0%-:%<*"/%*/3%(*"/-*"/%*%
):(9$-"-"#$%$3<$%"/%9.:32)"/<%+$*3[@.$$%6".$%*/3%)*K+$V%*0%6$++%*0%+$*3[@.$$%$+$)-.")*+%*/3%$+$)-.:/")%
$W2"9($/-7%%

X'$%D/0-"-2-$%3"3%/:-%):/32)-%*%):(9+$-$%-$)'/")*+%*00$00($/-%@:.%*+-$./*-"#$%'$*-%0-*K"+"?$.07%C*)'%
*99+")*-":/%'*0%2/"W2$%-$)'/")*+%.$W2".$($/-0V%*/3%0-*K"+"?$.0%*.$%@:.(2+*-$3%6"-'%(*/4%3"@@$.$/-%
):(K"/*-":/0%:@%)'$(")*+0%-:%02"-%$*)'%*99+")*-":/7%!2.-'$.(:.$V%'$*-%0-*K"+"?$.0%6"++%K$%$Q*("/$3%*0%
9*.-%:@%*%):++*K:.*-"#$%9.:_$)-%K$-6$$/%-'$%D/0-"-2-$%*/3%-'$%A717%C>A%-:%):/32)-%*%3$-*"+$3%+"@$%)4)+$%
*00$00($/-%@:.%-'.$$%09$)"@")%6".$%*/3%)*K+$%*99+")*-":/07%J:6$#$.V%(*/4%;*00*)'20$--0%6".$%*/3%
)*K+$%):(9*/"$0%9+*/%-:%*3:9-%+$*3[@.$$%*+-$./*-"#$0%K$@:.$%-'*-%0-234%6"++%K$%):(9+$-$7%X'20V%
0-*^$':+3$.0%3$-$.("/$3%-'*-%"-%6:2+3%K$%20$@2+%@:.%-'$%D/0-"-2-$%-:%*/*+4?$%-'$%$/#".:/($/-*+%'$*+-'%
*/3%0*@$-4%9.:@"+$0%:@%)'$(")*+0%-'*-%*.$%6"3$+4%20$3%"/%*+-$./*-"#$%0-*K"+"?$.07%%

X'$%D/0-"-2-$%<*-'$.$3%"/@:.(*-":/%:/%@"#$%)*-$<:."$0%:@%*+-$./*-"#$%'$*-%0-*K"+"?$.0S%)*+)"2([?"/)V%
K*."2([?"/)V%(*</$0"2([?"/)V%(*</$0"2(%*+2("/2(%'43.:Q"3$%)*.K:/*-$%'43.*-$V%*/3%(*</$0"2(%
?"/)%*+2("/2(%'43.:Q"3$%)*.K:/*-$7%!.:(%-'$0$%)*-$<:."$0V%-'$%D/0-"-2-$%0$+$)-$3%@"#$%.$9.$0$/-*-"#$%
'$*-%0-*K"+"?$.%9.:32)-0%*/3%):/32)-$3%*/%$/#".:/($/-*+%'$*+-'%*/3%0*@$-4%*00$00($/-%:@%-'$".%
):/0-"-2$/-%(*-$."*+07%;*/4%:@%-'$0$%):/0-"-2$/-%(*-$."*+0%6$.$%@:2/3%-:%K$%029$.":.%-:%+$*3%@.:(%*%
'2(*/%'$*+-'%*/3%$/#".:/($/-*+%9$.09$)-"#$7%&:0-0%:@%("Q$3%($-*+%'$*-%0-*K"+"?$.0%'*#$%3$).$*0$3%
"/%.$)$/-%4$*.0V%02)'%-'*-%*%-.*/0"-":/%-:%*%("Q$3%($-*+%'$*-%0-*K"+"?$.%(*4%K$%):0-%/$2-.*+7%H'$.$%*%
):0-%3"@@$.$/-"*+%$Q"0-0V%"-%"0%$0-"(*-$3%*-%8Oe%:.%+$007%

X:Q")0%A0$%R$32)-":/%D/0-"-2-$% >*<$%M%:@%=M% U2/$%BOV%=OOI%



56$)2-"#$%12((*.4%

Formaldehyde 
!:.(*+3$'43$%"0%*%/*-2.*++4%:))2.."/<%)'$(")*+%@:2/3%"/%0(*++%W2*/-"-"$0%"/%-'$%'2(*/%K:347%
>.:32)-0%-'*-%*.$%(*3$%@.:(%:.%):/-*"/%@:.(*+3$'43$%"/)+23$%(*/4%.$0"/0V%9$.(*/$/-%9.$00%@*K.")%
-.$*-($/-0V%+*6/%@$.-"+"?$.0V%):0($-")0%*/3%3"0"/@$)-*/-07%%H::3%*3'$0"#$0%20$3%-:%(*^$%9+46::3V%
9*.-")+$K:*.3%*/3%:-'$.%(*/2@*)-2.$3%6::3%9.:32)-0%*.$%-'$%3:("/*/-%$/3%20$%@:.%-'"0%)'$(")*+7%
X'$%9+*0-")0%"/320-.4%*+0:%20$0%@:.(*+3$'43$[K*0$3%.$0"/0%$Q-$/0"#$+47%!:.(*+3$'43$%"0%*+0:%20$3%*0%
*%0-$."+*/-%*/3%-"002$%9.$0$.#*-"#$7%D-%"0%20$3%-:%9.$0$.#$%*/"(*+%09$)"($/0%20$3%"/%0$):/3*.4%0)'::+%
*/3%):++$<$%K":+:<4%)+*00$07%D-%"0%*+0:%20$3%-:%9.$0$.#$%'2(*/%*/3%*/"(*+%-"002$%"/%($3")*+%*/3%
0)"$/-"@")%+*K:.*-:.4%0$--"/<07%C(K*+($.0%20$%@:.(*+3$'43$%-:%9.$0$.#$%'2(*/%.$(*"/0%@:.%K2."*+7%%

!:.(*+3$'43$%$Q9:02.$%-'.:2<'%):/02($.%9.:32)-0%:.%"/320-."*+%*)-"#"-4%"0%#$.4%'*?*.3:20%-:%
'2(*/%'$*+-'7%!:.(*+3$'43$%"0%'"<'+4%".."-*-"/<V%*)-0%*0%*%9:-$/-%0$/0"-"?$.V%*/3%"0%^/:6/%-:%)*20$%
)*/)$.%"/%'2(*/07%D/%=OOE%DAR&%(:#$3%@:.(*+3$'43$%@.:(%f.:29%=A%Y9.:K*K+$%'2(*/%
)*.)"/:<$/Z%-:%f.:29%8%Y^/:6/%'2(*/%)*.)"/:<$/Z7%%D/<$0-":/%:@%@:.(*+3$'43$%:.%$Q9:02.$%-:%#$.4%
'"<'%*".%):/)$/-.*-":/0%)*/%)*20$%3$*-'7%

X'$%D/0-"-2-$%*00$00$3%*+-$./*-"#$0%-:%@:.(*+3$'43$%"/%-'.$$%)*-$<:."$0%:@%20$S%0*/"-*.4%0-:.*<$%"/%
K*.K$."/<%*/3%):0($-:+:<4V%9.$0$.#$3%$32)*-":/*+%09$)"($/0%@:.%3"00$)-":/V%*/3%K2"+3"/<%9*/$+07%%

Sanitary storage in barbering and cosmetology 
X'$%;*00*)'20$--0%B:*.3%:@%&:0($-:+:<4%.$W2".$0%):0($-:+:<4%0*+:/0%-:%20$%3.4%0*/"-"?$.%(*3$%
@.:(%9*.*@:.(*+3$'43$%Y*%9:+4($."?$3%0:+"3%@:.(%:@%@:.(*+3$'43$Z%"/%3.*6$.0%6'$.$%"/0-.2($/-0%
*.$%0-:.$37%X'$%9$.@:.*-$3%9+*0-")%):/-*"/$.0%):/-*"/"/<%9*.*[@:.(*+3$'43$%$("-%@:.(*+3$'43$%*0%"-%
3$[9:+4($."?$0%"/-:%@:.(*+3$'43$%<*0V%@"++"/<%-'$%)*K"/$-0%*/3%3.*6$.0%6'$.$%'*".%K.20'$0%*.$%^$9-V%
*/3%02K0$W2$/-+4%$/-$."/<%-'$%0*+:/%*/3%)+*00.::(%*".%*0%3.*6$.0%*.$%:9$/$37 A0$%:@ -'"0 3.4%
0*/"-"?$.%'*0%9+*)$3%*%):/0"0-$/-%0:2.)$%:@%@:.(*+3$'43$%"/%0*+:/0%*/3%):0($-:+:<4%-.*"/"/<%0)'::+0V%
"/)+23"/<%#:)*-":/*+%'"<'%0)'::+07%%

X'$%D/0-"-2-$%"3$/-"@"$3%*/3%$#*+2*-$3%-6:%9:00"K+$%*+-$./*-"#$0%-:%-'$%20$%:@%3.4%0*/"-"?$.%"/%3.*6$.07%
X'$%@".0-%:9-":/%"0%*%9.:)$00%)'*/<$S%0-:.*<$%:@%"(9+$($/-0%"/%*%3"0"/@$)-$3V%3.4V%):#$.$3%):/-*"/$.%
:.%3.*6$.%6"-':2-%-'$%20$%:@%*/4%*33"-":/*+%0-$."+*/-7%X'$%0$):/3%:9-":/%"0%-:%20$%2+-.*#":+$-%YALZ%
+"<'-%)*K"/$-0%@:.%0*/"-*.4%0-:.*<$7%

X'$%;*00*)'20$--0%B:*.3%:@%&:0($-:+:<4%"0%-'$%:/+4%02)'%K:*.3%"/%-'$%A717%-'*-%.$W2".$0%20$%:@%3.4%
0-$."+*/-07%D/%):/-.*0-V%-'$%g*-":/*+[D/-$.0-*-$%&:2/)"+%:@%1-*-$%B:*.30%:@%&:0($-:+:<4%YgD&Z%3:$0%
/:-%.$):(($/3%20$%:@%@:.(*+3$'43$[K*0$3%3.4%0-$."+*/-0%32$%-:%-'$".%)*.)"/:<$/")%9:-$/-"*+7%D/%
9+*)$%:@%3.4%0-$."+*/-0V%-'$%gD&%.$):(($/30%*/%*+-$./*-"#$%9.:)$32.$%:@%9.:9$.%)+$*/"/<V%6$-%
3"0"/@$)-":/V%3.4"/<%*/3%0-:.*<$7%%X'$%3"0"/@$)-":/%*/3%0-:.*<$%9.*)-")$0%.$):(($/3$3%K4%-'$%gD&%
*.$%.$"-$.*-$3%"/%-'$%.2+$0%:@%(*/4%:-'$.%B:*.30%:@%&:0($-:+:<4%*/3%"/%-'$%@"$+3c0%9."(*.4%-$Q-K::^%
*/3%9.*)-")$%<2"3*/)$7%%

Process change 
5/$%9.*)-")*+%*+-$./*-"#$%-:%20$%:@%3.4%0-$."+*/-%"0%0"(9+4%-:%0-:.$%"(9+$($/-0%"/%*%3"0"/@$)-$3V%3.4V%
):#$.$3%):/-*"/$.%-'*-%"0%"0:+*-$3%@.:(%):/-*("/*/-07%X'"0%:9-":/%6:2+3%9.:32)$%):0-%0*#"/<0V%
K$)*20$%"-%6:2+3%$+"("/*-$%-'$%/$$3%@:.%):0($-:+:<4%0*+:/0%-:%92.)'*0$%3.4%0-$."+*/-7%%

1"(9+$%$+"("/*-":/%:@%3.4%0-$."+*/-V%6"-':2-%*/4%:-'$.%)'*/<$%"/%9.:)$32.$0V%"0%029$.":.%-:%20$%:@%3.4%
0-$."+*/-%@.:(%-'$%'2(*/%'$*+-'V%$/#".:/($/-*+V%*/3%):0-%9$.09$)-"#$07%%D-%"0%$W2"#*+$/-%@.:(%*%
-$)'/")*+%9$.09$)-"#$7%

U2/$%BOV%=OOI% >*<$%N%:@%=M% X:Q")0%A0$%R$32)-":/%D/0-"-2-$%



!"#$%&'$(")*+%A+-$./*-"#$0%A00$00($/-%1-234%

UV light cabinets 
A/:-'$.%:9-":/%"0%@:.%):0($-:+:<4%0*+:/0%-:%20$%AL%+"<'-%)*K"/$-07%A%3"0*3#*/-*<$%:@%-'"0%
-$)'/:+:<4%"0%-'*-%*+-':2<'%AL%<$.(")"3*+%+"<'-%"0%$@@$)-"#$%*-%^"++"/<%9*-':<$/0V%"-%(20-%0-."^$%*++%
02.@*)$0%*/3%-'"0%"0%3"@@")2+-%-:%*)'"$#$%:/%*%K.20'7%X'$%)*K"/$-0%(*4%*+0:%K$):($%.$0$.#:".0%:@%
9*-':<$/0%"@%-'$4%*.$%/:-%.$<2+*.+4%)+$*/$3%*/3%3"0"/@$)-$37%%

A0$%:@%AL%0-:.*<$%)*K"/$-0%"0%029$.":.%-:%20$%:@%3.4%0-$."+*/-%@.:(%*%'2(*/%'$*+-'%*/3%
$/#".:/($/-*+%9$.09$)-"#$V%*+-':2<'%-'$.$%"0%-'$%9:-$/-"*+%@:.%AL%+"<'-%$Q9:02.$%"@%-'$%)*K"/$-0%*.$%
("020$37%%X'"0%040-$(%'*0%*%'"<'$.%):0-%-'*/%3.4%0-$."+*/-7%

Preserved educational specimens for dissection 
1$):/3*.4%0)'::+%*/3%):++$<$%0-23$/-0%"/%*/*-:(4%)+*00$0%3"00$)-%9.$0$.#$3%09$)"($/0V%"/)+23"/<%
@$-*+%9"<0V%@.:<0V%)*-0V%0'*.^0%*/3%:-'$.%09$)"$07%X.*3"-":/*++4V%$32)*-":/*+%09$)"($/0%'*#$%K$$/%
9.$0$.#$3%6"-'%*%@:.(*+"/%0:+2-":/%Y*%BTe%0:+2-":/%:@%@:.(*+3$'43$%"/%6*-$.Z7%!:.(*+3$'43$%^"++0%
-'$%K*)-$."*%-'*-%6:2+3%:-'$.6"0$%3$)*4%-'$%-"002$7%D-%*+0:%9:+4($."?$0%-'$%-"002$V%'$+9"/<%-:%(*"/-*"/%
"-0%-$Q-2.$V%0-.2)-2.$%*/3%):+:.7%X'"0%*99+")*-":/%3:$0%/:-%*)):2/-%@:.%*%+*.<$%9$.)$/-*<$%:@%
@:.(*+3$'43$%20$V%K2-%"-%9:0$0%9*.-")2+*.%92K+")%$Q9:02.$%):/)$./07%1-23$/-0V%+*K:.*-:.4%"/0-.2)-:.0%
*/3%-$)'/")"*/0%*.$%$Q9:0$3%-:%@:.(*+3$'43$%-'.:2<'%-'$".%.$9$*-$3%):/-*)-%6"-'%-'$0$%09$)"($/07%%

X'$%D/0-"-2-$%$#*+2*-$3%-6:%)*-$<:."$0%:@%*+-$./*-"#$0S%20$%:@%09$)"($/0%-'*-%*.$%@:.(*+3$'43$[@.$$V%
*/3%-'$%-$)'/:+:<")*+%*+-$./*-"#$%:@%#"3$:%*/3%#".-2*+%3"00$)-":/7% 

Specimens in alternative solution 
A0"/<%09$)"($/0%:@%<.*00%@.:<0%*0%*%-49")*+%*99+")*-":/V%*/%:2-0"3$%$Q9$.-%$#*+2*-$3%-'$%-$)'/")*+%
9$.@:.(*/)$%:@%-'.$$%*+-$./*-"#$%9.$0$.#*-"#$0S%%!:.(*+-$./*-$%K4%!+"//%1)"$/-"@")V%H*.30*@$%K4%H*.3%
1)"$/-"@")V%*/3%1-.$)^%X"002$%!"Q*-"#$%Y17X7!7Z%>.$0$.#*-"#$%K4%g$K.*0^*%1)"$/-"@")7%!:.(*+-$./*-$%"0%*%
):(K"/*-":/%:@%9.:94+$/$%<+4):+V%$-'4+$/$%<+4):+%9'$/4+%$-'$.%*/3%9'$/:+7%H*.30*@$%"0%9."(*."+4%
<+2-*.*+3$'43$7%17X7!7%"0%*%("Q-2.$%:@%3"*?:+"3"/4+%2.$*V%=[K.:(:[=[/"-.:9.:9*/$[8V%B[3":+%
YB.:/:9:+ZV%?"/)%02+@*-$V%*/3%0:3"2(%)"-.*-$7%P"@@$.$/-%09$)"$0%(*4%K$%9.$0$.#$3%"/%3"@@$.$/-%
0:+2-":/0%K4%-'$%0*($%):(9*/47%A++%-'$0$%*+-$./*-"#$%9.:32)-0%*.$%.$*3"+4%*#*"+*K+$%@.:(%6$++[
$0-*K+"0'$3%):(9*/"$07%

!" Health.%A++%-'.$$%*+-$./*-"#$0%*.$%029$.":.%-:%@:.(*+3$'43$[):/-*"/"/<%09$)"($/0%@.:(%-'$%
9$.09$)-"#$%:@%)*.)"/:<$/")"-4V%0$/0"-"?"/<%9:-$/-"*+V%*/3%)*9*)"-4%-:%)*20$%".."-*-":/7%1:($%
"/<.$3"$/-0%:@%-'$%*+-$./*-"#$0%)*/%)*20$%0^"/V%$4$%*/3%.$09".*-:.4%".."-*-":/V%*/3%0:($%)*/%*)-%
*0%0$/0"-"?$.0V%K2-%-'$4%*.$%+$00%'*?*.3:20%-'*/%@:.(*+3$'43$%:/%*++%-'$0$%($*02.$07%%
C#*+2*-"/<%-'$%'$*+-'%$@@$)-0%:@%!:.(*+-$./*-$%*/3%17X7!7%"0%):(9+")*-$3%K4%-'$%@*)-%-'*-%-'$4%
*.$%)'$(")*+%("Q-2.$07%f+2-*.*+3$'43$V%20$3%"/%H*.30*@$V%'*0%'"<'%*)2-$%-:Q")"-4V%K2-%"0%
9.$0$/-%*-%+:6%):/)$/-.*-":/0%"/%-'$%09$)"($/7%%

!" Environment.%1:($%:@%-'$%)'$(")*+0%20$3%"/%-'$%*+-$./*-"#$%@"Q*-"#$0%*.$%(:.$%-:Q")%-:%@"0'%
*/3%:-'$.%09$)"$0%-'*/%"0%@:.(*+3$'43$7%D/%<$/$.*+V%-'$%+:6%#:+*-"+"-4%*/3%0(*++%*(:2/-0%:@%
9.$0$.#*-"#$%"/%-'$%*+-$./*-"#$%09$)"($/0%02<<$0-0%-'*-%$Q9:02.$%@:.%'2(*/0%*/3%-'$%
$/#".:/($/-%*.$%+"^$+4%-:%K$%#$.4%+:67%%F"@$%)4)+$%):/0"3$.*-":/0%@:.%-'$%*+-$./*-"#$0%"/)+23$%
-'$%20$%*/3%3"09:0*+%:@%0:($%"/<.$3"$/-0V%02)'%*0%9'$/:+%*/3%?"/)%02+@*-$V%6'")'%*.$%9:-$/-"*+%
$/#".:/($/-*+%9:++2-*/-07%

!" Technical criteria. A++%:@%*+-$./*-"#$0%(*-)'%:.%$Q)$$3%-'$%"(9:.-*/-%-$)'/")*+%*/3%
9$.@:.(*/)$%)."-$."*%@:.%$32)*-":/*+%09$)"($/0S%):+:.V%-$Q-2.$V%*/3%0-"@@/$00%:@%-'$%09$)"($/%
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-"002$7%X'$%):+:.%:@%-'$%*+-$./*-"#$%09$)"($/0%6*0%*0%<::3%*0%:.%K$--$.%-'*/%-'$%@:.(*+"/[
9.$0$.#$3%09$)"($/7%X'$%09$)"($/0%#*."$3%"/%-$Q-2.$%K2-%*++%'*3%*))$9-*K+$%)'*.*)-$."0-")07%%%

!" Cost. X'$%9.")$0%:@%*+-$./*-"#$%09$)"($/0%*.$%0"("+*.%-:%$*)'%:-'$.%*/3%<$/$.*++4%+$00%
$Q9$/0"#$%-'*/%-'$%@:.(*+"/[@"Q$3%09$)"($/7%

Process change: Video dissection 
A/:-'$.%*+-$./*-"#$%"0%-:%20$%#"3$:`#".-2*+%3"00$)-":/%"/0-$*3%:@%9'40")*+%3"00$)-":/%:@%*%9.$0$.#$3%
09$)"($/7%%

!" Health and Environment.%L"3$:`#".-2*+%3"00$)-":/%3:$0%/:-%9:0$%*/4%:@%-'$%'$*+-'%:.%
$/#".:/($/-*+%'*?*.30%@:.%0-23$/-0%:.%"/0-.2)-:.0%*00:)"*-$3%6"-'%3"00$)-":/%:@%9.$0$.#$3%
09$)"($/07%

!" Technical criteria.%L"3$:`#".-2*+%3"00$)-":/%:@@$.0%3"@@$.$/-%9$3*<:<")%:99:.-2/"-"$0%@.:(%
-':0$%*@@:.3$3%K4%9'40")*+%3"00$)-":/7%1:($%"/0-.2)-:.0%K$+"$#$%-'*-%#"3$:%3"00$)-":/%"0%/:-%*/%
*3$W2*-$%02K0-"-2-$%@:.%3"00$)-":/%:@%9.$0$.#$3%09$)"($/0V%*+-':2<'%"-%(*4%K$%*%20$@2+%
0299+$($/-7%%J:6$#$.V%-'$%$32)*-":/*+%2-"+"-4%:@%#"3$:%*/3`:.%#".-2*+%3"00$)-":/%(*4%#*.4%
6"-'%-'$%)+*00%:.%"/0-.2)-:.7%A%):(9+$-$%*00$00($/-%:@%-'$%$32)*-":/*+%K$/$@"-0%:@%$*)'%
:9-":/%6*0%K$4:/3%-'$%0):9$%:@%-'"0%0-2347%%

!" Cost.%X'$%):0-%:@%#"3$:`#".-2*+%3"00$)-":/%9.:<.*(0%"0%#*."*K+$7%F:6%:.%/:[):0-%(*-$."*+0%*.$%
*#*"+*K+$V%*0%*.$%(:.$%$Q9$/0"#$%9.:<.*(07%D/%):/-.*0-%-:%9.$0$.#$3%09$)"($/0V%-'$0$%
.$9.$0$/-%*%:/$[-"($%):0-7%%

Hardwood plywood and structural use building panels 
A3'$0"#$0%20$3%-:%(*^$%9+46::3V%9*.-")+$K:*.3%*/3%:-'$.%(*/2@*)-2.$3%6::3%9.:32)-0%*)):2/-%@:.%
-'$%(*_:."-4%:@%@:.(*+3$'43$%):/02($3%6:.+3%6"3$%$*)'%4$*.7%X'$%):(9:/$/-0%:@%6::3%9*/$+0%
#*.4%3$9$/3"/<%:/%-'$".%"/-$/3$3%20$7%>+46::3%*/3%:-'$.%9.:32)-0%-'*-%*.$%j$Q-$.":.[<.*3$k%:.%/$$3%
-:%6"-'0-*/3%6$-%):/3"-":/0%*.$%202*++4%(*3$%6"-'%9'$/:+[@:.(*+3$'43$%.$0"/7%>*.-")+$K:*.3%*/3%
($3"2(%3$/0"-4%@"K$.K:*.3V%:@-$/%20$3%@:.%(*^"/<%@2./"-2.$%*/3%)*K"/$-.4V%*.$%(*3$%6"-'%+$00%
$Q9$/0"#$%2.$*[@:.(*+3$'43$%.$0"/0V%6'")'%'*#$%'"<'$.%+$#$+0%:@%@:.(*+3$'43$%$("00":/07%;$+*("/$[
@:.(*+3$'43$%.$0"/0%*/3%9:+4*)$-*+%.$0"/0%*.$%*+0:%20$3%"/%6::3%9.:32)-0%*/3%+*("/*-$0%*/3%"/%
(:+3$3%9+*0-")%9*.-07%%

X'$%D/0-"-2-$%$Q*("/$3%-'.$$%*+-$./*-"#$0%-'*-%*.$%)2..$/-+4%*#*"+*K+$S%&:+2(K"*%!:.$0-%>.:32)-0%0:4[
K*0$3%.$0"/%'*.36::3%9+46::3%9*/$+0V%J:(*0:-$c0%.$)4)+$3%9*9$.%9*/$+%K:*.30V%*/3%L".:)c0%6::3%
@"K$.%>:.-+*/3%)$($/-%9*/$+07%X'$%D/0-"-2-$%*+0:%*00$00$3%:/$%$($.<"/<%*+-$./*-"#$%-'*-%"0%/:-%4$-%:/%
-'$%(*.^$-V%UCR%C/#".:X$)'c0%9+*0-")[6::3%@"K$.%9*/$+7%%

Hardwood plywood 
X'$%&:+2(K"*%!:.$0-%>.:32)-0%0:4[K*0$3%.$0"/%'*.36::3%9+46::3%9*/$+%Y>2.$K:/3Z%"0%*%'*.36::3%
#$/$$.%):.$%9+46::3%9*/$+7%D-%)*/%K$%20$3%-:%(*^$%)*K"/$-0V%K2"+-["/%@2./"-2.$V%9*/$+"/<V%0'$+#"/<V%
3::.0%*/3%:-'$.%20$0%.$W2"."/<%*%'"<'%$/3%6::3%9.:32)-7%%

!" Human health.%>2.$K:/3%"0%029$.":.%-:%@:.(*+3$'43$[.$0"/%9+46::3%@.:(%-'$%9$.09$)-"#$%
:@%)*.)"/:<$/")"-4%*/3%".."-*-":/`0$/0"-"?"/<%9.:9$.-"$07%D-%$+"("/*-$0%9:-$/-"*+%@:.(*+3$'43$%
$Q9:02.$0%@:.%20$.07%J:6$#$.V%"-0%9.:32)-":/%"/#:+#$0%20$%:@%$9")'+:.:'43."/%*0%*/%
"/-$.($3"*-$7%C9")'+:.:'43."/%"0%)+*00"@"$3%*0%*%9.:K*K+$%'2(*/%)*.)"/:<$/%*/3%9:0$0%:-'$.%
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!"#$%&'$(")*+%A+-$./*-"#$0%A00$00($/-%1-234%

'*?*.30%-:%'2(*/%'$*+-'%*/3%-'$%$/#".:/($/-7%X'"0%)'$(")*+%):2+3%K$%*%'*?*.3%-:%6:.^$.0%
*/3%-'$%$/#".:/($/-%32."/<%9.:32)-":/7%%

!" Environment.%X'$%@:.(*+3$'43$[K*0$3%.$0"/%"/%):/#$/-":/*+%9+46::3%'*0%("/:.%
$):-:Q")"-47%>2.$K:/3%"0%0"("+*.%-:%@:.(*+3$'43$[.$0"/%9+46::3%@:.%-'"0%9*.*($-$.7%

!" Technical Criteria. X$)'/")*+%)'*.*)-$."0-")0%:@%"/-$.$0-%@:.%-'"0%*99+")*-":/%"/)+23$%
*99$*.*/)$`):/0-.2)-":/V%0-.$/<-'%:@%-'$%<+2$%K:/3%6'$/%(:"0-V%@".$%.$0"0-*/)$V%6*.9%
.$0"0-*/)$V%*/3%9.:32)-%*#*"+*K"+"-47%>2.$K:/3%"0%0"("+*.%-:%@:.(*+3$'43$[):/-*"/"/<%9+46::3%
@:.%-'$%9*.*($-$.0%:@%*99$*.*/)$`):/0-.2)-":/V%@".$%.$0"0-*/)$V%*/3%9.:32)-%*#*"+*K"+"-47%D-%
'*0%*%<+2$%K:/3%029$.":.%-:%-'*-%:@%2.$*[@:.(*+3$'43$%9+46::3%2/3$.%):/3"-":/0%:@%
(:"0-2.$7%D-0%6*.9%.$0"0-*/)$%'*0%/:-%K$$/%*00$00$3%@2++47%%

!" Cost. >2.$K:/3%"0%)2..$/-+4%*#*"+*K+$%*-%*%0"("+*.%):0-%-:%@:.(*+3$'43$[.$0"/%9+46::37%

Structural use panels 
X'$%D/0-"-2-$%*00$00$3%-6:%*+-$./*-"#$0%-'*-%):2+3%K$%20$3%"/%9+*)$%:@%0:@-6::3%9+46::3%@:.%
0-.2)-2.*+%20$%9*/$+0S%J:(*0:-$c0%.$)4)+$3%9*9$.%9*/$+%K:*.30V%*/3%L".:)c0%6::3%@"K$.%>:.-+*/3%
)$($/-%9*/$+07%%

J:(*0:-$c0%.$)4)+$3%9*9$.%9*/$+0%*/3%L".:)c0%6::3%@"K$.%>:.-+*/3%)$($/-%9*/$+0%(*4%K$%20$3%"/%
9+*)$%:@%0:@-6::3%9+46::3%*/3%:."$/-$3%0-.*/3%K:*.3%Y51BZ%"/%$Q-$.":.%0'$*-'"/<V%.::@%3$)^"/<%*/3%
@+::.%3$)^"/<7%L".:)%"0%20$3%$Q-$/0"#$+4%"/%C2.:9$7%

!" Health. L".:)%*/3%J:(*0:-$%3:%/:-%9.$0$/-%*%'*?*.3%-:%K2"+3"/<%:))29*/-0V%K2-%-'$.$%*.$%
0:($%:))29*-":/*+%$Q9:02.$%):/)$./0V%02)'%*0%$Q9:02.$%-:%6::3%*/3%)$($/-%320-%32."/<%
)2--"/<7%B:-'%9.:32)-0%*.$%029$.":.%-:%@:.(*+3$'43$[.$0"/%9+46::3%@.:(%-'$%9$.09$)-"#$%:@%
)*.)"/:<$/")"-4%:@%-'$%K"/3$.7%X'$%J:(*0:-$%9*/$+0%*.$%029$.":.%@.:(%-'$%9$.09$)-"#$%:@%
".."-*/-%"/%K"/3$.V%6'"+$%-'$%L".:)%9*/$+0%*.$%0"("+*.%-:%@:.(*+3$'43$[.$0"/%9+46::3%:/%-'"0%
($-.")7% 

!" Environment. B:-'%9.:32)-0%*.$%029$.":.%-:%@:.(*+3$'43$[.$0"/%9+46::3%@.:(%-'$%
9$.09$)-"#$%:@%$):-:Q")"-4%*/3%/*-2.*+%.$0:2.)$%):/0$.#*-":/7%X'$%L".:)%9.:32)-%"0%"/@$.":.%
@.:(%*/%$/$.<4%"/-$/0"-4%+"@$%)4)+$%9$.09$)-"#$. 

!" Technical criteria. X$)'/")*+%*/3%9$.@:.(*/)$%)."-$."*%:@%"/-$.$0-%@:.%-'$0$%20$0%"/)+23$%
0-.$/<-'V%6$"<'-V%.$09:/0$%-:%(:"0-2.$V%0-:.*<$V%'*/3+"/<V%@*0-$/"/<V%@"/"0'"/<V%@".$%.$0"0-*/)$V%
-'$.(*+%.$0"0-*/)$V%*/3%(:+3V%.:-%*/3%"/0$)-%.$0"0-*/)$7%B:-'%*+-$./*-"#$0%9.$0$/-%0:($%
*3#*/-*<$0%*/3%0:($%3"0*3#*/-*<$0%:/%-'$0$%($-.")07%!:.%$Q*(9+$V%J:(*0:-$%"0%029$.":.%-:%
@:.(*+3$'43$[.$0"/%9*/$+0%:/%0$#$.*+%($*02.$0%"/)+23"/<%.$0"0-*/)$%-:%"/0$)-0V%.:-V%*/3%(:+3V%
*/3%"0%"/@$.":.%:/%)$.-*"/%:-'$.%($*02.$0V%02)'%*0%"(9*)-%.$0"0-*/)$%*/3%-$/0"+$%0-.$/<-'7%
L".:)%"0%029$.":.%:/%($*02.$0%"/)+23"/<%.$0"0-*/)$%-:%"/0$)-0V%.:-V%*/3%(:+3V%@".$%.$0"0-*/)$V%
*/3%"(9*)-%.$0"0-*/)$V%*/3%"/@$.":.%:/%9*.*($-$.0%02)'%*0%-$/0"+$%0-.$/<-'7%B:-'%L".:)%*/3%
J:(:0:-$%9*/$+0%(20-%K$%-'")^$.%*/3%'$*#"$.%-'*/%@:.(*+3$'43$[.$0"/%9*/$+0%-:%6"-'0-*/3%
*/%$W2"#*+$/-%+:*3%:#$.%-'$%0*($%09*/7%

!" Cost. B:-'%*+-$./*-"#$0%*.$%)2..$/-+4%(:.$%$Q9$/0"#$%-'*/%-.*3"-":/*+%@:.(*+3$'43$[
):/-*"/"/<%9+46::37% 
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Emerging alternative 
X'$ UCR%C/#".:-$)'%&:(9*/4%"0%"/%-'$%9.:)$00%:@%3$#$+:9"/<%*/%$Q-.23$3%K2"+3"/<%9*/$+%(*3$%:@%
6::3%@"K$.%*/3%9:+49.:94+$/$%-'$.(:9+*0-")7%X'"0%"0%*/%j$($.<"/<%-$)'/:+:<4k%-'*-%(*4%02K0-"-2-$%
@:.%9*.-")+$K:*.3%*/3%0-.2)-2.*+%20$07%X'$%D/0-"-2-$%3"3%/:-%*00$00%-'"0%*+-$./*-"#$%"/%3$-*"+V%K2-%
$/):2.*<$0%@2.-'$.%0-234%:@%-'"0%:9-":/7%%

Perchloroethylene 
>$.)'+:.:$-'4+$/$%Y>&CZ%"0%*%04/-'$-")%)'+:."/*-$3%'43.:)*.K:/7%D-%"0%20$3%9."(*."+4%*0%*%0:+#$/-%"/%
3.4%)+$*/"/<%*/3%"/320-."*+%3$<.$*0"/<%*/3%*0%*%)'$(")*+%"/-$.($3"*-$7%%

1':.-[-$.(%$Q9:02.$%-:%>&C%)*/%)*20$%04(9-:(0%02)'%*0%0^"/V%$4$V%*/3%.$09".*-:.4%".."-*-":/V%
'$*3*)'$V%*/3%/*20$*\%#$.4%'"<'%$Q9:02.$%)*/%K$%@*-*+7%F:/<%-$.(%$Q9:02.$%-:%>&C%(*4%)*20$%+"#$.V%
^"3/$4%:.%)$/-.*+%/$.#:20%040-$(%3*(*<$7%>&C%(*4%*+0:%*@@$)-%-'$%3$#$+:9"/<%@$-207%DAR&%+"0-0%>&C%
*0%*%9.:K*K+$%'2(*/%)*.)"/:<$/%Yf.:29%=AZ7%%

>&C%(:0-%:@-$/%$/-$.0%-'$%$/#".:/($/-%-'.:2<'%@2<"-"#$%$("00":/0%@.:(%3.4%)+$*/"/<%*/3%($-*+%
3$<.$*0"/<%"/320-."$0%*/3%K4%09"++0%:.%*))"3$/-*+%.$+$*0$0%-:%*".V%0:"+%:.%6*-$.7%CQ9:02.$%.$02+-0%@.:(%
$/#".:/($/-*+%):/-*("/*-":/V%9.$0$/)$%"/%):/02($.%9.:32)-0%:.%:))29*-":/*+%0:2.)$07%>&C%'*0%
K$$/%@:2/3%"/%K.$*0-%("+^V%:/$%"/3")*-":/%:@%"-0%2K"W2"-:20%9.$0$/)$%"/%-'$%$/#".:/($/-7%%

X'$%D/0-"-2-$%*00$00$3%*+-$./*-"#$0%-:%>&C%"/%-'.$$%)*-$<:."$0%:@%20$S%3.4%)+$*/"/<V%#*9:.%3$<.$*0"/<V%
*/3%*$.:0:+%*2-:(:-"#$%)+$*/"/<7 

Dry cleaning 
X'$%D/0-"-2-$%*/*+4?$3%@"#$%)*-$<:."$0%:@%>&C%*+-$./*-"#$0%@:.%3.4%)+$*/"/<S%'43.:)*.K:/0%YJ&ZV%
#:+*-"+$%($-'4+%0"+:Q*/$0%YL;1ZV%02K0-"-2-$3%*+"9'*-")%<+4):+%$-'$.0%Y1fCZV%6$-%)+$*/"/<V%*/3%+"W2"3%
)*.K:/%3":Q"3$%Y&5=Z7%%F"^$%>&CV%-'$%@".0-%-'.$$%:@%-'$0$%)*-$<:."$0%*.$%K*0$3%:/%:.<*/")%0:+#$/-07%
!:.%$*)'%)*-$<:.4%$Q)$9-%&5=V%-'$%D/0-"-2-$%0$+$)-$3%*/%"/3"#"32*+%)'$(")*+%:.%9.:)$00%*0%*%
.$9.$0$/-*-"#$%:@%-'$%K.:*3$.%)*-$<:.47%%

!" Health.  A++%-'$%*+-$./*-"#$0%*.$%029$.":.%-:%>&C%@.:(%-'$%9$.09$)-"#$%:@%)*.)"/:<$/")"-47%
L;1%*/3%&5=%*.$%029$.":.%@.:(%-'$%9$.09$)-"#$%:@%".."-*-":/V%6'"+$%1fC%*/3%6$-%)+$*/"/<%
*.$%.:2<'+4%$W2"#*+$/-%-:%>&C%:/%-'"0%($-.")7%J&V%6$-%)+$*/"/<V%*/3%&5=%*.$%029$.":.%@.:(%
-'$%9$.09$)-"#$%:@%$Q9:02.$%+"("-07%R$)$/-%.$0$*.)'%'*0%.*"0$3%):/)$./0%*K:2-%*3#$.0$%
$@@$)-0%:@%3$)*($-'4+)4)+:9$/-*0"+:Q*/$%YPGZV%-'$%3.4%)+$*/"/<%0:+#$/-%20$3%"/%-'$%L;1%
040-$(V%"/%+*K:.*-:.4%*/"(*+07%%

!" Other hazards.  A/+"^$%>&CV J&%*/3%L;1%*.$%):(K20-"K+$7%%

!" Environment. X'$%*+-$./*-"#$0%*.$%+$00%9$.0"0-$/-%-'*/%>&C%"/%6*-$.V%0:"+V%0$3"($/-V%*/3%
*".V%6"-'%0:($%$Q)$9-":/0S%-'$%'43.:)*.K:/%*+-$./*-"#$%"0%(:.$%9$.0"0-$/-%-'*/%>&C%"/%0:"+7%
X'$%&5=%20$3%"/%-'$%9.:)$00%"0%)*9-2.$3%@.:(%"/320-."*+%9.:)$00$0%*/3%-'20%-'$%<*.($/-%
)+$*/"/<%*330%/:%/$-%&5=%-:%-'$%*-(:09'$.$7%%

!" Technical criteria. X'$%@".0-%@:2.%*+-$./*-"#$0%*.$%):(($.)"*++4%*#*"+*K+$%"/%;*00*)'20$--07%%
g:%):(($.)"*+%&5=%@*)"+"-"$0%6$.$%"3$/-"@"$3%"/%;*00*)'20$--0V%*+-':2<'%-'$.$%*.$%@*)"+"-"$0%
"/%:-'$.%0-*-$07%X'20V%*++%:@%-'$%*+-$./*-"#$0%*.$%^/:6/%-:%'*#$%):(($.)"*+%#"*K"+"-4%*-%-'"0%
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Vapor degreasing  
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Aerosol automotive cleaning 
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Hexavalent Chromium 
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W2*/-"-"$0V%"/<$0-":/%:@%'$Q*#*+$/-%)'.:("2(%):(9:2/30%)*/%.$02+-%"/%*)2-$%<*0-.:$/-$."-"0V%#$.-"<:V%
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^"3/$4%:.%+"#$.%3*(*<$7%%J$Q*#*+$/-%)'.:("2(%"0%)+*00"@"$3%K4%DAR&%*0%*%^/:6/%'2(*/%)*.)"/:<$/%
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Decorative chromium electroplating of consumer and automotive products 
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X'$%D/0-"-2-$%*00$00$3%-6:%*+-$./*-"#$0%-:%'$Q*#*+$/-%)'.:("2(%@:.%3$):.*-"#$%)'.:($%
$+$)-.:9+*-"/<S%-."#*+$/-%)'.:("2(%9+*-"/<%K*-'0V%*/3%+:6%-$(9$.*-2.$%*.)%#*9:.%3$9:0"-":/%:@%
-."#*+$/-%)'.:("2(7%%%

!" Trivalent chromium plating baths%20$%*%#$.4%0"("+*.%9.:)$00%-:%-'*-%20$3%"/%'$Q*#*+$/-%
9+*-"/<7% 

!" Low Temperature Arc Vapor Deposition (LTAVDJ) "0%*%9.:9."$-*.4%9.:)$00%"/%6'")'%
9*.-0%-:%K$%):*-$3%*.$%$Q9:0$3%-:%*%#*9:."?$3%($-*+%-'*-%):/3$/0$0%:/%-'$%9*.-0V%3$9:0"-"/<%
*%-'"/V%0:+"3%@"+(7% 

X'$%D/0-"-2-$%*00$00$3%'$*+-'V%$/#".:/($/-*+V%-$)'/")*+V%*/3%):0-%)."-$."*%@:.%$*)'%:@%-'$0$%
*+-$./*-"#$07%

!" Health. B:-'%:9-":/0%*.$%029$.":.%-:%'$Q*#*+$/-%)'.:("2(%9+*-"/<%@.:(%-'$%9$.09$)-"#$%:@%
)*.)"/:<$/")"-4%*/3%:))29*-":/*+%$Q9:02.$%0-*/3*.307%FXALPl%"0%029$.":.%@.:(%-'$%
9$.09$)-"#$%:@%0^"/%".."-*-":/`0$/0"-"?*-":/V%*/3%-."#*+$/-%)'.:("2(%K*-'0%*.$%$"-'$.%0"("+*.%:.%
029$.":.%-:%'$Q*#*+$/-%)'.:("2(%K*-'0%:/%-'"0%($-.")7 

!" Environment. B:-'%:9-":/0%*.$%029$.":.%-:%'$Q*#*+$/-%)'.:("2(%9+*-"/<%@.:(%-'$%
9$.09$)-"#$%:@%6*0-$%<$/$.*-":/7%FXALPl%*#:"30%-'$%/$$3%@:.%*%+$*3%*/:3$\%-."#*+$/-%
)'.:("2(%K*-'0%(*4%:.%(*4%/:-%20$%*%+$*3%*/:3$7 

!" Technical criteria. &."-$."*%:@%"/-$.$0-%"/)+23$%2/"@:.("-4%:@%):*-"/<V%*3'$0":/%-:%02K0-.*-$V%
'*.3/$00V%):+:.V%*/3%.$0"0-*/)$%-:%):..:0":/%*/3%6$*.7%% 

!" P$):.*-"#$%-."#*+$/-%)'.:("2(%9+*-"/<%'*0%(*/4%9.:)$00"/<%*3#*/-*<$0%:#$.%
'$Q*#*+$/-%)'.:("2(%9+*-"/<7 CQ*(9+$0%:@%-'$0$%*3#*/-*<$0%"/)+23$%029$.":.%
-'.:6"/<%*/3%):#$."/<%9:6$.\%-:+$.*/)$%:@%$+$)-.")*+%)2..$/-%"/-$..29-":/0\%+:6%
020)$9-"K"+"-4%-:%K2./"/<\%*/3%$*0$%:@%."/0"/<%*/3%.$(:#"/<%"(92."-"$07%X."#*+$/-%
)'.:("2(%9+*-"/<%'*0%*%/*-2.*++4%(").:[9:.:20%0-.2)-2.$V%6'")'%"0%*3#*/-*<$:20%@:.%
):..:0":/%.$0"0-*/)$7%D/%-'$%9*0-V%-'$%):+:.%:@%-."#*+$/-%)'.:("2(%9+*-"/<%6*0%*%
3"0*3#*/-*<$V%K2-%.$)$/-%3$#$+:9($/-0%/:6%(*^$%"-%9:00"K+$%-:%9.:32)$%*%-."#*+$/-%
9+*-$%6"-'%*/%*99$*.*/)$%$W2"#*+$/-%-:%-'*-%9.:32)$3%20"/<%'$Q*#*+$/-%)'.:("2(7% 

!" FXALPJ%:9$.*-$0%*-%.::(%-$(9$.*-2.$V%(*^"/<%"-%9:00"K+$%-:%20$%"-%:/%*%02K0-.*-$%
6"-'%*%+:6%($+-"/<%9:"/-V%02)'%*0%9+*0-")7%B4%20"/<%3"@@$.$/-%):(K"/*-":/0%:@%<*0$0%
*/3%($-*+0V%*%#*."$-4%:@%):*-"/<0%)*/%K$%@:.($37%;$-*+0%6"-'%3"00"("+*.%)'*.*)-$."0-")0V%
02)'%*0%-"-*/"2(%*/3%*+2("/2(V%)*/%K$%*++:4$3%20"/<%-'"0%9.:)$00V%).$*-"/<%2/"W2$%
):*-"/<%(*-$."*+07 ;:0-%:@%-'$%-$)'/")*+%*00$00($/-0%:@%FXALPJ%'*#$%K$$/%
):/32)-$3%K4%-'$%):(9*/4%-'*-%':+30%-'$%9*-$/-%."<'-07%!"/3"/<0%:@%-'$0$%
*00$00($/-0%"/3")*-$%-'*-%FXALPJ%9.:32)$0%*%#$.4%2/"@:.(%):*-"/<%6"-'%<::3%
*3'$0":/%-:%-'$%02K0-.*-$V%):..:0":/%.$0"0-*/)$%0"("+*.%-:%:.%K$--$.%-'*/%-'*-%:@%
'$Q*#*+$/-%)'.:("2(V%):+:.%0"("+*.%-:%-'*-%9.:32)$3%6"-'%'$Q*#*+$/-%)'.:("2(V%*/3%
'*.3/$00%029$.":.%-:%-'*-%9.:32)$3%6"-'%'$Q*#*+$/-%)'.:("2(7% 

!" Cost. X."#*+$/-%9+*-"/<%)'$(")*+0%*.$%(:.$%$Q9$/0"#$%-'*/%'$Q*#*+$/-%9+*-"/<%)'$(")*+0V%
*+-':2<'%$):/:("$0%:@%0)*+$%*.$%+"^$+4%-:%+$*3%-:%@*++"/<%9.")$0%*0%-."#*+$/-%040-$(0%"/).$*0$%"/%
9:92+*."-47%X'$%):0-%:@%)'$(")*+0V%':6$#$.V%"0%:@@0$-%K4%-'$%<.$*-$.%$@@")"$/)4%:@%-'$%-."#*+$/-%

U2/$%BOV%=OOI% >*<$%8T%:@%=M% X:Q")0%A0$%R$32)-":/%D/0-"-2-$%



!"#$%&'$(")*+%A+-$./*-"#$0%A00$00($/-%1-234%

9.:)$00%*/3%<.$*-+4%.$32)$3%):0-0%@:.%$Q9:02.$%):/-.:+%*/3%3"09:0*+7%%5/$%0-234%$0-"(*-$3%
-'*-%-'$%#:+2($%:@%0+23<$%<$/$.*-$3%K4%-'$%'$Q*#*+$/-%9.:)$00%"0%*K:2-%BO%-"($0%-'*-%:@%-'$%
-."#*+$/-%9.:)$007%A/:-'$.%@:2/3%-'*-%'$Q*#*+$/-%-.$*-($/-%):0-0%6$.$%/$*.+4%8O%-"($0%-'*-%
:@%-'$%-."#*+$/-%9.:)$007%H'"+$%):0-%"/@:.(*-":/%@:.%FXALPJ%'*0%/:-%K$$/%92K+"0'$3V%-'$%
9.:)$00%"0%K$"/<%20$3%K4%0$#$.*+%(*_:.%(*/2@*)-2.$.0%:@%):/02($.%'*.36*.$V%"/3")*-"/<%-'*-%
"-%"0%):(($.)"*++4%#"*K+$7%1"/)$%*%6"3$%#*."$-4%:@%<*0$0%*/3%($-*+0%*.$%20$3V%(*-$."*+%):0-0%
*+0:%6:2+3%#*.4%*)):.3"/<+47%A%(*_:.%:9$.*-"/<%):0-%6:2+3%K$%$/$.<47%H*0-$%-.$*-($/-%
):0-0%*.$%+"^$+4%-:%K$%("/"(*+7%%

Hard chromium electroplating of industrial components 
J*.3%)'.:($%9+*-"/<V%*+0:%^/:6/%*0%@2/)-":/*+%:.%"/320-."*+%)'.:($V%-49")*++4%"0%-'")^$.%-'*/%
3$):.*-"#$%)'.:($7%D-%"0%20$3%:/%"/320-."*+%):(9:/$/-0%-'*-%(20-%9$.@:.(%2/3$.%3$(*/3"/<%
):/3"-":/0%02)'%*0%'"<'%-$(9$.*-2.$0V%*/3%.$9$-"-"#$%<."/3"/<%*/3%"(9*)-%@:.)$0%Y02)'%*0%*".).*@-%
$/<"/$0%*/3%+*/3"/<%<$*.V%'43.*2+")%)4+"/3$.0V%*/3%3."++%K"-0Z7%A/+"^$%3$):.*-"#$%)'.:($V%*99$*.*/)$%
202*++4%"0%/:-%*/%"(9:.-*/-%"002$7%%

X'$%-6:%(*"/%.$*0:/0%@:.%20"/<%'*.3%)'.:($%*.$%-:%9.:#"3$%6$*.%*/3%):..:0":/%.$0"0-*/)$V%*/3%-:%
.$K2"+3%6:./%):(9:/$/-0%-:%9.$)"0$%3"($/0":/07%D-%'*0%*%+:6%):$@@")"$/-%:@%@.")-":/V%"0%'*.3%*/3%
'$*-[.$0"0-*/-V%*3'$.$0%6$++%-:%02K0-.*-$0%:@%#*.":20%<$:($-."$0V%*/3%9.:#"3$0%):..:0":/%.$0"0-*/)$7%%

J*.3%)'.:($%9+*-"/<%02@@$.0%@.:(%*%/2(K$.%:@%-$)'/")*+%+"("-*-":/07%X'$%9+*-"/<%9.:)$00%"/#:+#$0%
/2($.:20%0-$90V%6'")'%(*4%/$$3%-:%K$%.$9$*-$3%"/%:.3$.%-:%*)'"$#$%*/%*3$W2*-$%):*-"/<7%X'$%
):*-"/<%)*/%K$%K."--+$V%+$*3"/<%-:%@*"+2.$%:.%.$32)$3%):..:0":/%.$0"0-*/)$7%D-%)*/%*+0:%K$%3"@@")2+-%-:%
*)'"$#$%$#$/%9+*-"/<%-'")^/$007%%

X'$%D/0-"-2-$%*00$00$3%0"Q%9.:)$00$0%-'*-%)*/%0$.#$%*0%*+-$./*-"#$0%-:%'*.3%)'.:("2(%$+$)-.:9+*-"/<S%%

!" Thermal sprays%"/)+23$%'"<'%#$+:)"-4%:Q4[@2$+%YJL5!Z%*/3%9+*0(*%09.*407%X'$.(*+%09.*4%"0%*%
):*-"/<%9.:)$00%"/%6'")'%6".$%:.%($-*++")%9:63$.%"0%($+-$3%K4%*%'"<'%-$(9$.*-2.$%@+*($%*/3%
09.*4$3%*0%9*.-")+$0%:.%3.:9+$-0%:/-:%*%02K0-.*-$7%%

!" Weld facing "0%*%3.4%($-':3%:@%_:"/"/<%*%'*.3%):*-"/<V%$3<$V%:.%9:"/-%-:%*%($-*+%:.%*++:4%
02K0-.*-$%-:%"(9.:#$%"-0%.$0"0-*/)$%-:%*K.*0":/V%):..:0":/V%'$*-%:.%"(9*)-7%D-%*+0:%"0%20$3%-:%
.$0-:.$%6:./%02.@*)$07%%

!" Heat treatments and plasma nitriding%($-':30%20$%'$*-%-:%3"@@20$%$+$($/-0%"/-:%-'$%-:9%
02.@*)$%:@%*%02K0-.*-$%($-*+%-:%@:.(%*/%*++:4%:.%+*4$.%6"-'%3$0".$3%9.:9$.-"$07%%

!" Nanocrystalline coatings%20$%$+$)-.:3$9:0"-":/V%#*9:.%3$9:0"-":/V%:.%09.*4%):/#$.0":/%
9.:)$00"/<%-:%3$9:0"-%#$.4%0(*++%<.*"/0%:@%).40-*++"/$%*++:40%:/%*%($-*+%02K0-.*-$7%%

!" Vapor deposition: D/%"#$%&'() *("+, -."+%&/&+0 12345, 9*.-0%-:%K$%):*-$3%*.$%$Q9:0$3%-:%*%
#*9:."?$3%($-*+%-'*-%):/3$/0$0%:/%-'$%9*.-0V%3$9:0"-"/<%*%-'"/V%0:+"3%@"+(7%X49$0%:@%>LP%
9.:)$00$0%"/)+23$%":/%9+*-"/<V%#*)22(%$#*9:.*-":/V%-'$.(*+%$#*9:.*-":/V%$+$)-.:/%K$*(%
$#*9:.*-":/V%*/3%092--$.%3$9:0"-":/7%6#.7&'() *("+, -."+%&/&+0 16345 "0%0"("+*.%-:%>LPV%K2-%20$0%
<*0$0%-'*-%):(K"/$%:/%*%':-%02.@*)$%-:%@:.(%-'$%'*.3%):*-"/<7%

!" Functional trivalent platingS%X'$%!*.*3*4%X$)'/:+:<"$0c%!*.*3*")m%9.:)$00%"0%0"("+*.%-:%-'$%
6$-%'$Q*#*+$/-%9+*-"/<%9.:)$00V%6"-'%-'$%)*9*K"+"-4%-:%9+*-$%*%-'")^V%@2/)-":/*+%)'.:("2(%):*-"/<%
20"/<%*%-."#*+$/-%)'.:("2(%9+*-"/<%K*-'7%D-%"0%"/-$/3$3%*0%*%j3.:9["/k%*+-$./*-"#$%-:%'$Q*#*+$/-%
K*-'07 

X:Q")0%A0$%R$32)-":/%D/0-"-2-$% >*<$%8M%:@%=M% U2/$%BOV%=OOI%



56$)2-"#$%12((*.4%

1:($%:@%-'$0$%)*-$<:."$0%"/)+23$%0$#$.*+%.$+*-$3%9.:)$00$0%-'*-%3"@@$.%"/%-'$".%@2/)-":/*+%3$-*"+07%D/%
*33"-":/V%-'$%)*-$<:."$0%:@-$/%:#$.+*9%-:%*%)$.-*"/%$Q-$/-V%0:%-'*-%*%<"#$/%9.:)$00%(*4%K$%)+*00"@"$3%
3"@@$.$/-+4%"/%3"@@$.$/-%0:2.)$07%12.@*)$%):*-"/<0%:@%#*.":20%(*-$."*+0V%-49")*++4%:-'$.%($-*+0V%*++:40V%
*/3%($-*+%)*.K"3$0%:.%/"-."3$0V%)*/%K$%*99+"$3%20"/<%-'$0$%9.:)$00$07%%&:*-"/<0%-'*-%(*4%K$%20$3%-:%
.$9+*)$%'*.3%)'.:($%"/)+23$%-':0$%K*0$3%:/%-"-*/"2(V%-2/<0-$/V%):K*+-V%*+2("/2(%*/3%0"+"):/7%%%

!:.%$*)'%:@%-'$0$%*+-$./*-"#$0V%-'$%D/0-"-2-$%*00$00$3%'2(*/%'$*+-'V%$/#".:/($/-*+V%-$)'/")*+V%*/3%
):0-%)."-$."*7%

!" Health. A++%-'$%*+-$./*-"#$0%*.$%029$.":.%-:%'$Q*#*+$/-%)'.:("2(%@.:(%-'$%9$.09$)-"#$%:@%
)*.)"/:<$/")"-47%J:6$#$.V%-'$.$%*.$%'$*+-'%'*?*.30%*00:)"*-$3%6"-'%-'$%*+-$./*-"#$0%*0%6$++7%
!:.%$Q*(9+$V%-'$.(*+%09.*40%(*4%):/-*"/%):K*+-%9:63$.V%6'")'%"0%)+*00"@"$3%*0%9:00"K+4%
)*.)"/:<$/")%-:%'2(*/07%X'"0%"0%*/%"(9.:#$($/-%:#$.%'$Q*#*+$/-%)'.:("2(V%6'")'%"0%
)+*00"@"$3%*0%*%^/:6/%'2(*/%)*.)"/:<$/7%%

!" Environment. A++%-'$%*+-$./*-"#$0%*.$%029$.":.%-:%'$Q*#*+$/-%)'.:("2(%@.:(%-'$%
9$.09$)-"#$%:@%6*0-$%<$/$.*-":/7%

!" Technical criteria. A++%:@%-'$%*+-$./*-"#$0%'*#$%-'$%9:-$/-"*+%-:%:@@$.%$W2"#*+$/-%:.%K$--$.%
9$.@:.(*/)$%):(9*.$3%-:%'*.3%)'.:($%9+*-"/<V%*+-':2<'%0$#$.*+%'*#$%0:($%+"("-*-":/0%"/%
-'$".%*99+")*-":/7%%J:6$#$.V%<"#$/%-'$%.*/<$%:@%*+-$./*-"#$%9.:)$00$0%*/3%):*-"/<%(*-$."*+0V%
-'$.$%"0%+"^$+4%-:%K$%*-%+$*0-%:/$%*+-$./*-"#$%-'*-%)*/%($$-%-'$%-$)'/")*+%.$W2".$($/-0%:@%$#$.4%
'*.3%)'.:($%9+*-"/<%*99+")*-":/7%

!" Cost. ;*/4%:@%-'$%*+-$./*-"#$0%.$W2".$%*%0"</"@")*/-%)*9"-*+%"/#$0-($/-7%%5/%-'$%:-'$.%'*/3V%
-'$%(*/2@*)-2.$.0%:@%-'$0$%040-$(0%)+*"(%-'*-%:9$.*-"/<%):0-0%*.$%0"</"@")*/-+4%.$32)$37%D/%
0:($%)*0$0V%/$6%$W2"9($/-%(*4%9*4%@:.%"-0$+@%6"-'"/%*%@$6%4$*.0%-'.:2<'%.$32)$3%:9$.*-"/<%
):0-07%%

Passivation of zinc plated parts and zinc galvanized steel 
>*00"#*-":/%"0%*%02.@*)$%-.$*-($/-%-'*-%9.:#"3$0%.$0"0-*/)$%-:%):..:0":/7%X'$%9.:-$)-":/%"0%*@@:.3$3%
K4%*%@"+(%:.%-'"/%):*-"/<%-'*-%"/-$.*)-0%6"-'%-'$%2/3$.+4"/<%($-*+7%J$Q*#*+$/-%)'.:("2(%"0%*%0-*/3*.3%
9*00"#*-"/<%)'$(")*+%@:.%?"/)%*/3%?"/)[*++:4%9+*-$3%9*.-0V%*/3%?"/)%<*+#*/"?$3%0-$$+7%%

D/%9*00"#*-":/%6"-'%'$Q*#*+$/-%)'.:("2(V%?"/)%9+*-$3%9*.-0%*.$%3"99$3%"/-:%*/%*)"3")%0:+2-":/%
):/-*"/"/<%*%("Q%:@%)'$(")*+07%X'$%0:+2-":/%.$*)-0%6"-'%-'$%9+*-"/<%-:%@:.(%*%@"+(%:@%?"/)%)'.:(*-$%
*/3%:-'$.%)'.:(*-$%):(9:2/30%"/%K:-'%-'$%-."#*+$/-%*/3%'$Q*#*+$/-%0-*-$7%X'"0%"0%.$@$..$3%-:%*0%*%
j):/#$.0":/%):*-"/<k%K$)*20$%-'$%'$Q*#*+$/-%)'.:("2(%0:+2-":/%):/#$.-0%-'$%02.@*)$%-:%?"/)%
)'.:(*-$7%X'$%'$Q*#*+$/-%)'.:("2(%.$*)-0%6"-'%-'$%($-*+V%@:.("/<%*/%"/$.-%-."#*+$/-%)'.:("2(%
+*4$.%6"-'%j.$+$*0*K+$k%'$Q*#*+$/-%)'.:("2(%":/0%-'*-%"/'"K"-%):..:0":/7%X'$%.$0"32*+%'$Q*#*+$/-%
)'.:("2(%"/%-'$%@"+(%6"++%.$9*00"#*-$%*/4%*.$*0%:/%-'$%02.@*)$%-'*-%K$):($%):(9.:("0$3%32$%-:%
)'$(")*+%:.%($)'*/")*+%3*(*<$%-:%-'$%*.$*7%X'"0%9.:9$.-4%"0%.$@$..$3%-:%*0%j0$+@['$*+"/<7k%%

X'$%D/0-"-2-$%0$+$)-$3%-'.$$%*+-$./*-"#$0%@:.%0-234S%(:+4K3*-$0V%-."#*+$/-%)'.:("2(%):(9:2/30V%*/3%
("/$.*+%-"$[):*-7 

!" Molybdate-based coatings "/'"K"-%):..:0":/%K4%@:.("/<%*%9.:-$)-"#$%:Q"3$%+*4$.%:/%($-*+7%%

!" Trivalent chromium passivates $Q"0-%"/%0$#$.*+%-49$07%X'$4%#*.4%"/%*99$*.*/)$V%
9$.@:.(*/)$%)'*.*)-$."0-")0V%-'")^/$00%:@%-'$%):*-"/<V%*/3%:-'$.%)'*.*)-$."0-")07%%

U2/$%BOV%=OOI% >*<$%8N%:@%=M% X:Q")0%A0$%R$32)-":/%D/0-"-2-$%



!"#$%&'$(")*+%A+-$./*-"#$0%A00$00($/-%1-234%

!" The mineral tie-coat%9.:)$00%"0%*%9*-$/-$3%($-':3%:@%*99+4"/<%*%-'"/%("/$.*+%@"+(%:/%-'$%
02.@*)$%:@%($-*+%9*.-07%D-%"/#:+#$0%)+$*/"/<%*/3%):/3"-":/"/<%-'$%02.@*)$%-:%K$%9+*-$3V%
"(($.0"/<%"-%"/%*%0:3"2(%0"+")*-$%0:+2-":/V%*/3%-'$/%$+$)-.:3$9:0"-"/<%*%("/$.*+%):*-"/<7%X'$%
.$*)-":/%K$-6$$/%-'$%):*-"/<%*/3%-'$%($-*+%02.@*)$%@:.(0%*%/$6%9.:-$)-"#$%02.@*)$7%%

!:.%$*)'%*+-$./*-"#$V%-'$%D/0-"-2-$%*00$00$3%'$*+-'V%$/#".:/($/-*+V%-$)'/")*+V%*/3%):0-%)."-$."*7%

!" Health. A++%-'$%*+-$./*-"#$0%:@@$.%0"</"@")*/-%"(9.:#$($/-0%:#$.%'$Q*#*+$/-%)'.:("2(%@.:(%
-'$%9$.09$)-"#$%:@%)*.)"/:<$/")"-4%*/3%:))29*-":/*+%$Q9:02.$7%&'$(")*+0%20$3%"/%-'$%-."#*+$/-%
)'.:("2(%9*00"#*-":/%9.:)$00%(*4%9:0$%0^"/%".."-*-":/`0$/0"-"?*-":/%'*?*.30%0"("+*.%-:%-':0$%
20$3%"/%-'$%'$Q*#*+$/-%)'.:("2(%9.:)$007% 

!" Environment. A++%:@%-'$%*+-$./*-"#$0%:@@$.%0"</"@")*/-%"(9.:#$($/-0%"/%-$.(0%:@%-'$".%
$/#".:/($/-*+%"(9*)-V%*+-':2<'%)'$(")*+0%20$3%"/%0:($%(:+4K3*-$%@:.(2+*-":/0%*.$%-:Q")%-:%
*W2*-")%+"@$7  

!" Technical criteria.%>$.@:.(*/)$%)."-$."*%:@%"/-$.$0-%@:.%9*00"#*-":/%:@%?"/)%"/)+23$%):..:0":/%
.$0"0-*/)$V%'$*-%.$0"0-*/)$V%-:.W2$`-$/0":/%9$.@:.(*/)$V%*/3%*99$*.*/)$7%%

!" 1$#$.*+%-$)'/")*+%$#*+2*-":/0%'*#$%):/)+23$3%-'*-%(:+4K3*-$0%3:%9.:-$)-%*<*"/0-%
):..:0":/V%K2-%3:%/:-%9$.@:.(%*0%6$++%*0%'$Q*#*+$/-%)'.:("2(%9*00"#*-":/%:/%-'"0%
($-.")7%%X."#*+$/-%)'.:("2(%(*4%K$%"/@$.":.V%$W2*+V%:.%029$.":.%-:%'$Q*#*+$/-%
)'.:("2(%:/%-'"0%($-.")V%3$9$/3"/<%:/%-'$%-'")^/$00%:@%-'$%):*-"/<V%-'$%9+*-"/<%
($-':3V%-'$%*33"-"#$0V%*/3%6'$-'$.%*%-:9):*-%6*0%20$37%A)):.3"/<%-:%-'$%
(*/2@*)-2.$.V%("/$.*+%-"$[):*-%'*0%029$.":.%):..:0":/%.$0"0-*/)$%6'$/%20$3%6"-'%*%
-:9):*-7%%

!" X."#*+$/-%)'.:("2(%):(9:2/30%3:%/:-%'*#$%-'$%j0$+@['$*+"/<k%9.:9$.-"$0%:@%
'$Q*#*+$/-%)'.:("2(V%*/3%.$W2".$%*%0$*+$.`-:9):*-%"/%:.3$.%-:%:@@$.%-'$%0*($%+$#$+%
:@%):..:0":/%.$0"0-*/)$7%X'$%(*/2@*)-2.$.%:@%-'$%("/$.*+%-"$%):*-%9.:)$00%)+*"(0%-'*-%
"-%"0%$W2*+%-:%:.%K$--$.%-'*/%'$Q*#*+$/-%)'.:("2(%"/%):..:0":/%.$0"0-*/)$%Y6"-'%
-:9):*-ZV%'$*-%.$0"0-*/)$V%*/3%-:.W2$`-$/0":/%9$.@:.(*/)$7%

!" X."#*+$/-%)'.:("2(%):*-"/<0%3"@@$.%"/%*99$*.*/)$%@.:(%'$Q*#*+$/-%)'.:("2(%@"+(07%
!:.%(:0-%*99+")*-":/0V%):+:.%"0%*%(*--$.%:@%20$.%9.$@$.$/)$%.*-'$.%-'*/%:@%
9$.@:.(*/)$7%D/%)*0$0%6'$.$%*%09$)"@")%):+:.%"0%.$W2".$3V%-:9):*-0%:.%0$*+$.0%)*/%K$%
20$3%-:%*)'"$#$%-'$%3$0".$3%$@@$)-7%%%

!" X'$%(:+4K3*-$0%:@@$.%K$--$.%'$*-%.$0"0-*/)$%-'*/%'$Q*#*+$/-%)'.:("2(7%

!" Cost. F"--+$%):0-%"/@:.(*-":/%"0%*#*"+*K+$%@:.%-'$0$%*+-$./*-"#$07%%5/$%*/*+40"0%"/3")*-$3%-'*-%
*%(:+4K3*-$[K*0$3%9.:)$00%6:2+3%K$%0"("+*.%-:%*%'$Q*#*+$/-%)'.:("2(%9.:)$00%"/%-$.(0%:@%
+*K:.%*/3%)*9"-*+V%(:.$%$Q9$/0"#$%@:.%)'$(")*+0%*/3%$/$.<4V%*/3%+$00%$Q9$/0"#$%@:.%6*0-$%
9.:)$00"/<7%

DEHP 
P"%Y=[$-'4+'$Q4+Z%9'-'*+*-$%YPCJ>Z%"0%*%04/-'$-")%:.<*/")%)'$(")*+%-'*-%"0%20$3%9."(*."+4%*0%*%
9+*0-")"?$.%-:%"(9*.-%@+$Q"K"+"-4%-:%."<"3%9+*0-")0%02)'%*0%>L&7%D-%K$+:/<0%-:%-'$%)+*00%:@%)'$(")*+0%
^/:6/%*0%9'-'*+*-$0V%6'")'%*.$%20$3%9."(*."+4%*0%9+*0-")"?$.0%"/%>L&%9+*0-")0%"/%*%.*/<$%:@%
*99+")*-":/07%PCJ>%"0%20$3%"/%*%6"3$%#*."$-4%:@%@+$Q"K+$%9+*0-")%9.:32)-07%

X:Q")0%A0$%R$32)-":/%D/0-"-2-$% >*<$%=O%:@%=M% U2/$%BOV%=OOI%



56$)2-"#$%12((*.4%

PCJ>%"0%)+*00"@"$3%K4%-'$%A717%C>A%*0%*%9.:K*K+$%'2(*/%)*.)"/:<$/%Y&+*00%B=Z7%%D/%=OOOV%DAR&%
)'*/<$3%"-0%)+*00"@")*-":/%@:.%PCJ>%@.:(%f.:29%=A%Yn9:00"K+4%)*.)"/:<$/")%-:%'2(*/0nZ%-:%f.:29%
B%Yn)*//:-%K$%)+*00"@"$3%*0%-:%"-0%)*.)"/:<$/")"-4%-:%'2(*/0kZ7%A/"(*+%0-23"$0%'*#$%@:2/3%-'*-%PCJ>%
"0%-:Q")%-:%-'$%(*+$%.$9.:32)-"#$%040-$(7%H'$/%PCJ>%"0%($-*K:+"?$3%"/%-'$%'2(*/%K:34V%"-%
9.:32)$0%):(9:2/30%-'*-%*.$%+"^$+4%-:%K$%.$9.:32)-"#$%-:Q")*/-07%%%

PCJ>%)*/%K$%.$+$*0$3%-:%-'$%$/#".:/($/-%32."/<%"-0%9.:32)-":/V%3"0-."K2-":/%*/3%"/):.9:.*-":/%"/-:%
>L&7%PCJ>%"0%*+0:%.$+$*0$3%6'$/%>L&%(*-$."*+%"0%'$*-$3%:.%):($0%"/-:%):/-*)-%6"-'%)$.-*"/%($3"*7%%
PCJ>%"0%/:-%)'$(")*++4%K:2/3%"/-:%-'$%9:+4($.%(*-."Q%*/3%-'$.$@:.$%)*/%("<.*-$%:2-%:@%-'$%
9:+4($.7%%D-%"0%$09$)"*++4%+"^$+4%-:%("<.*-$%:2-%:@%-'$%9:+4($.%"/%-'$%9.$0$/)$%:@%@*--4%0:+2-":/07%
D/3::.%.$+$*0$0%:@%PCJ>%-:%-'$%*".%@.:(%9+*0-")%(*-$."*+0V%):*-"/<0V%*/3%@+::."/<%"/%':($%*/3%6:.^%
$/#".:/($/-0%)*/%+$*3%-:%'"<'$.%"/3::.%+$#$+0%-'*/%*.$%@:2/3%"/%-'$%:2-3::.%*".7%%

A0$%:@%PCJ>%"/%@+$Q"K+$%>L&%($3")*+%3$#")$0%"0%*%0"</"@")*/-%0:2.)$%:@%$Q9:02.$V%$09$)"*++4%"/%
/$:/*-*+%)*.$7%X'$%g*-":/*+%X:Q"):+:<4%>.:<.*(%YgX>Z%'*0%$Q9.$00$3%0$.":20%):/)$./%*K:2-%
.$9.:32)-"#$%-:Q")"-4%"/%(*+$%"/@*/-0%6':%*.$%$Q9:0$3%-:%PCJ>%"/%($3")*+%)*.$7%X'$%!::3%*/3%
P.2<%A3("/"0-.*-":/%'*0%.$):(($/3$3%-'*-%'$*+-'%9.:#"3$.0%):/0"3$.%20"/<%*+-$./*-"#$0%-:%PCJ>[
):/-*"/"/<%($3")*+%3$#")$0%6'$/%'"<'[."0^%9.:)$32.$0%*.$%-:%K$%9$.@:.($3%:/%(*+$%/$:/*-$0V%
9.$</*/-%6:($/%6':%*.$%)*..4"/<%(*+$%@$-20$0V%*/3%9$."92K$.-*+%(*+$07%

X'$%D/0-"-2-$%*00$00$3%*+-$./*-"#$0%-:%PCJ>%"/%>L&%"/%-'.$$%)*-$<:."$0S%($3")*+%3$#")$0%@:.%/$:/*-*+%
)*.$\%.$0"+"$/-%@+::."/<\%*/3%6*++%):#$."/<07%B$)*20$%PCJ>%"0%20$3%9."(*."+4%*0%*%9+*0-")"?$.%"/%>L&%
9+*0-")0V%-6:%-49$0%:@%02K0-"-2-":/0%(*4%K$%.$+$#*/-S%02K0-"-2-":/%:@%*/%*+-$./*-"#$%9+*0-")"?$.%@:.%20$%
6"-'%>L&V%:.%20$%:@%*%3"@@$.$/-%(*-$."*+%-'*-%3:$0%/:-%.$W2".$%*33"-":/%:@%*%9+*0-")"?$.7%!:.%$*)'%
*99+")*-":/V%-'$%D/0-"-2-$%$Q*("/$3%*+-$./*-"#$0%"/%K:-'%)*-$<:."$07%%

Resilient flooring 
R$0"+"$/-%@+::."/<%"0%3$@"/$3%*0%-"+$%*/3%0'$$-%(*-$."*+0%-'*-%'*#$%-'$%*K"+"-4%-:%.$-2./%-:%-'$".%:."<"/*+%
@:.(%*@-$.%):(9*)-"/<7%X'$%D/0-"-2-$%*00$00$3%*+-$./*-"#$%9+*0-")"?$.0%@:.%20$%"/%>L&%@+::."/<V%*0%6$++%
*0%*+-$./*-"#$%@+::."/<%(*-$."*+07%%

Alternative plasticizers 
X'$%D/0-"-2-$%*00$00$3%@:2.%*+-$./*-"#$%9+*0-")"?$.0%@:.%20$%"/%.$0"+"$/-%@+::."/<S%3"%Y=[$-'4+'$Q4+Z%
-$.$9'-'*+*-$%YPCJXZV%3"%"0:/:/4+%9'-'*+*-$%YPDg>ZV%3"9.:94+$/$%<+4):+%3"K$/?:*-$%YPfPZV%*/3%3"%
Y=[$-'4+'$Q4+Z%*3"9*-$%YPCJAZ7%% 

!" Health. %A++%-'$%*+-$./*-"#$0%*99$*.%-:%K$%029$.":.%-:%PCJ>%@.:(%-'$%9$.09$)-"#$%:@%
.$9.:32)-"#$%-:Q")"-4V%*+-':2<'%0:($%$#"3$/)$%$Q"0-0%-'*-%PCJA%(*4%K$%-:Q")%-:%-'$%
3$#$+:9"/<%@$-207%g:/$%:@%-'$%*+-$./*-"#$0%'*0%K$$/%)+*00"@"$3%*0%-:%)*.)"/:<$/")"-4%"/%
'2(*/0V%K2-%-'$.$%"0%$#"3$/)$%-'*-%PDg>%"0%)*.)"/:<$/")%"/%.:3$/-07%

!" Environment. A++%:@%-'$%*+-$./*-"#$0%*.$%+$00%K":*))2(2+*-"#$%-'*/%PCJ>7%PCJA%"0%+$00%
9$.0"0-$/-%"/%0$3"($/-%*/3%+$00%-:Q")%-:%@"0'%-'*/%PCJ>\%-'$%:-'$.%9+*0-")"?$.0%*.$%0"("+*.%-:%
PCJ>%@:.%-'$0$%9*.*($-$.07%%

!" Technical criteria. X$)'/")*+%9*.*($-$.0%:@%"/-$.$0-%@:.%*+-$./*-"#$%9+*0-")"?$.0%"/%.$0"+"$/-%
@+::."/<%"/)+23$%#:+*-"+"-4V%$*0$%"/%):(9:2/3"/<V%-$/0"+$%$+:/<*-":/V%):(9*-"K"+"-4%6"-'%>L&V%
*/3%+:00%:@%9+*0-")"?$.%32."/<%(*/2@*)-2.$%*/3%20$7%A++%-'$%*+-$./*-"#$0%*.$%):(9*.*K+$%6"-'%
PCJ>%@.:(%-'$%9$.09$)-"#$%:@%#:+*-"+"-4%*/3%-$/0"+$%$+:/<*-":/7%A++%$Q)$9-%PCJX%*.$%
):(9*.*K+$%-:%PCJ>%6"-'%.$<*.3%-:%):(9:2/3"/<V%*/3%*++%$Q)$9-%PCJA%*.$%):(9*.*K+$%-:%

U2/$%BOV%=OOI% >*<$%=8%:@%=M% X:Q")0%A0$%R$32)-":/%D/0-"-2-$%



!"#$%&'$(")*+%A+-$./*-"#$0%A00$00($/-%1-234%

PCJ>%6"-'%.$<*.3%-:%>L&%):(9*-"K"+"-47%PDg>%'*0%<.$*-$.%$("00":/0%32."/<%20$V%PCJA%"0%
"/@$.":.%6"-'%.$<*.3%-:%$("00":/0%32."/<%K:-'%(*/2@*)-2."/<%*/3%20$V%*/3%PfP%'*0%
2/^/:6/%9.:9$.-"$0%:/%-'"0%($-.")7%%

!" Cost. A++%-'$%*+-$./*-"#$%9+*0-")"?$.0%*.$%):(9*.*K+$%"/%):0-%-:%PCJ>%@:.%.$0"+"$/-%@+::."/<%
*99+")*-":/0%:/%*%@2/)-":/*+%$W2"#*+$/)$ K*0"07%%

Alternative materials 
X'$%D/0-"-2-$%*00$00$3%-'.$$%*+-$./*-"#$%@+::."/<%(*-$."*+0S%/*-2.*+%+"/:+$2(V%):.^V%*/3%9:+4:+$@"/7%%

!" Health.  ;*/4%0-23"$0%'*#$%$Q*("/$3%-'$%'2(*/%'$*+-'%*/3%$/#".:/($/-*+%"(9+")*-":/0%:@%
)':")$%:@%@+::."/<%(*-$."*+07%;:0-%:@%-'$0$%0-23"$0%$Q*("/$%-'$%$/-".$%+"@$[)4)+$%:@%-'$%
9.:32)-V%@.:(%9.:32)-":/%-:%3"09:0*+7%D/%<$/$.*+V%-'$0$%*/*+40$0%@*#:.%-'$%*+-$./*-"#$0%:#$.%
PCJ>`>L&%@+::."/<7%>:+4:+$@"/%@+::."/<%'*0%-'$%*3#*/-*<$%:@%#$.4%+:6%L5&%$("00":/0%
32."/<%20$7%%

!" Environment. F"/:+$2(%*/3%):.^%*.$%3$."#$3%@.:(%020-*"/*K+$%(*-$."*+0%*/3%*.$%
K":3$<.*3*K+$V%(*^"/<%-'$(%029$.":.%-:%PCJ>`>L&%:/%-'$0$%($-.")07%&:.^%:@@$.0%-'$%
*33"-":/*+%*3#*/-*<$%-'*-%"-%)*/%K$%"/0-*++$3%6"-':2-%-'$%20$%:@%*3'$0"#$07%F"/:+$2(%'*0%+$00%
"(9*)-%:/%$/$.<4%20$%@.:(%*%+"@$%)4)+$%9$.09$)-"#$%-'*/%PCJ>`>L&%@+::."/<7%%

!" Technical criteria. X$)'/")*+%)."-$."*%:@%"/-$.$0- @:.%@+::."/<%*99+")*-":/0%"/)+23$%-'$%
*#*"+*K"+"-4%:@%*%.*/<$%:@%):+:.0%*/3%9*--$./0\%$*0$%:@%(*"/-$/*/)$\%*/3%.$)4)+*K"+"-47%
F"/:+$2(%*/3%9:+4:+$@"/%@+::."/<%(*-$."*+0%:@@$.%*%.*/<$%:@%):+:.0%*/3%9*--$./0%-'*-%(*^$%
-'$(%0"("+*.%-:%PCJ>`>L&%"/%-'"0%.$<*.3V%6'"+$%):.^%"0%(:.$%+"("-$3%"/%-'"0%.$09$)-7%C*0$%
:@%(*"/-$/*/)$%"0%<$/$.*++4%0"("+*.%*).:00%*++%-'$%:9-":/07%>:+4:+$@"/%@+::."/<%"0%.$)4)+*K+$\%
+"/:+$2(%*/3%):.^%*.$%/:-7%%

!" Cost. X'$%*+-$./*-"#$0%*.$%<$/$.*++4%0"("+*.%-:%PCJ>`>L&%"/%92.)'*0$%*/3%"/0-*++*-":/%):0-V%
*+-':2<'%):0-0%#*.4%3$9$/3"/<%:/%*99+")*-":/7%A++%-'$%*+-$./*-"#$%(*-$."*+0%'*#$%*%+:/<$.%
$Q9$)-$3%+"@$%09*/%-'*/%PCJ>`>L&V%@2.-'$.%3$).$*0"/<%-'$%:#$.*++%):0-7%%

Medical devices for neonatal care: sheet and tubing applications 
X6:%3"0-"/)-%)*-$<:."$0%:@%($3")*+%3$#")$0%20$3%@:.%"/@*/-0%"/%/$:/*-*+%"/-$/0"#$%)*.$%@*)"+"-"$0%6$.$%
-'$%@:)20%:@%-'"0%0-234S%%K*<`0'$$-%3$#")$0V%*/3%-2K"/<7%%X'$%D/0-"-2-$%"/#$0-"<*-$3%K:-'%*+-$./*-"#$%
9+*0-")"?$.0%*/3%*+-$./*-"#$%(*-$."*+0%@:.%-'"0%*99+")*-":/7%

Alternative plasticizers 
X'$%D/0-"-2-$%*00$00$3%@"#$%*+-$./*-"#$%9+*0-")"?$.0%@:.%20$%"/%($3")*+%3$#")$07%%

!" Trioctyl trimellitate (TOTM)%"0%*%)+$*.V%:"+4%+"W2"3%-'*-%"0%*%'"<'%9.:32)-":/%#:+2($%
9+*0-")"?$.%"/%-'$%A17%%D/%-'$%($3")*+%3$#")$%"/320-.4V%X5X;%"0%)2..$/-+4%20$3%9."(*."+4%"/%
K+::3%*/3%K*<%"/@20":/%0$-07%%%

!" Di (2-ethylhexyl) adipate (DEHA)%'*0%9.:9$.-"$0%-'*-%(*^$%"-%*%20$@2+%9+*0-")"?$.%@:.%
(*-$."*+0%20$3%-:%0-:.$%($3")*+%0:+2-":/0%-'*-%(20-%K$%^$9-%):+37%%

!" Butyryl trihexyl citrate (BTHC)%"0%*%9+*0-")"?$.%09$)"@")*++4%3$0"</$3%@:.%20$%"/%($3")*+%
*.-")+$0V%$09$)"*++4%K+::3%0-:.*<$%K*<07%%

X:Q")0%A0$%R$32)-":/%D/0-"-2-$% >*<$%==%:@%=M% U2/$%BOV%=OOI%



56$)2-"#$%12((*.4%

!" Di (isononyl) cyclohexane-1,2-dicarboxylate (DINCH)%"0%-'$%'43.:<$/*-$3%9.:32)-%:@%
-'$%):..$09:/3"/<%3"%&N%9'-'*+*-$%$0-$.%YPDg>Z7%%%

!" Di isononyl phthalate (DINP)%"0%)2..$/-+4%20$3%*0%*%9+*0-")"?$.%"/%($3")*+%-2K"/<%3$#")$07%%

X5X;V%PCJAV%BXJ&V%*/3%PDg&J%*.$%*99+")*K+$%@:.%20$%"/%K*<`0'$$-%3$#")$07%B*0$3%:/%-'$".%
$+*0-")%.$):#$.4%9.:9$.-"$0V%PCJA%"0%*+0:%*99+")*K+$%@:.%20$%"/%-2K"/<V%*/3%PDg>%6*0%*00$00$3%@:.%
20$%"/%-2K"/<%:/+47%!:.%$*)'%:@%-'$0$%*+-$./*-"#$0V%-'$%D/0-"-2-$%*00$00$3%'$*+-'V%$/#".:/($/-*+V%
-$)'/")*+V%*/3%):0-%)."-$."*7%

!" Health.  A++%-'$%*+-$./*-"#$0%*.$%029$.":.%@.:(%-'$%9$.09$)-"#$%:@%)*.)"/:<$/")"-4%*/3%
.$9.:32)-"#$%-:Q")"-4V%*+-':2<'%-'$.$%*.$%<.:2/30%@:.%):/)$./%*K:2-%%
PDg>%*/3%PCJAV%*0%/:-$3%*K:#$7%X'$%*+-$./*-"#$0%*.$%<$/$.*++4%029$.":.%6"-'%.$<*.3%-:%
0^"/V%$4$V%*/3%.$09".*-:.4%".."-*-":/V%6"-'%0:($%$Q)$9-":/07%%

A%^$4%"002$%*00:)"*-$3%6"-'%9:-$/-"*+%'$*+-'%$@@$)-0%"0%-'$%*K"+"-4%:@%*%9+*0-")"?$.%-:%$Q23$%@.:(%
-'$%9:+4($.%(*-."Q%*0%6$++%*0%"-0%9:-$/-"*+%-:%9.:32)$%($-*K:+"-$0%:@%):/)$./7%%PCJ>%"0%+"9"3%
0:+2K+$%*/3%-'$.$@:.$%"0%+"^$+4%-:%$Q23$%:2-%:@%-'$%9:+4($.%6'$/%$Q9:0$3%-:%*%+"9"3[0:+2K+$%
0:+2-":/7%X5X;V%BXJ&%*/3%PDg&J%*99$*.%-:%K$%+$00%+"^$+4%-:%("<.*-$%:2-%:@%-'$%9:+4($.%
"/%-'$%9.$0$/)$%:@%+"9"3[0:+2K+$%($3")*+%0:+2-":/07%%PDg>%*99$*.0%-:%K$%0"("+*.%-:%PCJ>%"/%
-'"0%.$<*.3V%*/3%-'$%9:-$/-"*+%@:.%PCJA%-:%("<.*-$%"0%/:-%6$++%3$@"/$37%%%

F"--+$%"/@:.(*-":/%"0%*#*"+*K+$%:/%-'$%'$*+-'%$@@$)-0%:@%($-*K:+"-$0%*00:)"*-$3%6"-'%-'$%
*+-$./*-"#$0%*00$00$37%%X'$%$Q)$9-":/%"0%BXJ&V%6'")'%)*/%K$%($-*K:+"?$3%-:%K2-4.")%*)"3V%*%
)'$(")*+%-'*-%"0%*00:)"*-$3%6"-'%/$<*-"#$%"(9*)-0%:/%-'$%fD%-.*)-V%+"#$.%*/3%0^"/7%

!" Environment. A++%-'$%*+-$./*-"#$0%*.$%$W2*++4%:.%+$00%9$.0"0-$/-%"/%0$3"($/-%):(9*.$3%-:%
PCJ>%YPDg&J%9$.0"0-$/)$%"0%2/^/:6/Z7%X'$%*+-$./*-"#$%9+*0-")"?$.0%0-23"$3%*.$%*++%029$.":.%
@.:(%-'$%K":*))2(2+*-"#$%*/3%*W2*-")%-:Q")"-4%9$.09$)-"#$0V%6"-'%-'$%$Q)$9-":/%:@%PDg>V%
6'")'%'*0%*W2*-")%-:Q")"-4%0"("+*.%-:%-'*-%:@%PCJ>7%%X'$%*W2*-")%-:Q")"-4%:@%BXJ&%"0%/:-%
^/:6/7%

!" Technical criteria. D(9:.-*/-%)."-$."*%@:.%K:-'%0'$$-`K*<%*/3%-2K"/<%*99+")*-":/0%"/)+23$%
@+$Q"K"+"-4%6'$/%):+3V%)+*."-4V%):(9*-"K"+"-4%6"-'%>L&V%0-$."+"?*K"+"-4V%*/3%9+*0-")"?$.%+:00%32."/<%
(*/2@*)-2.$%*/3%20$7%D/%*33"-":/V%$+*0-")%.$):#$.4%"0%*/%"(9:.-*/-%9*.*($-$.%@:.%-2K"/<%
*99+")*-":/07%%1:($%"(9:.-*/-%3"@@$.$/)$0%K$-6$$/%PCJ>%*/3%*+-$./*-"#$0%*.$%/:-$3%K$+:6S%

!" X5X;%"0%"/@$.":.%:/%($*02.$0%:@%):+3%@+$Q"K"+"-4\%PCJA%"0%0"("+*.\%*/3%-'$%:-'$.%
-'.$$%*+-$./*-"#$0%*.$%029$.":.%-:%PCJ>%:/%-'"0%($*02.$7%%

!" PCJA%"0%+$00%):(9*-"K+$%6"-'%>L&%-'*/%PCJ>7%%

!" BXJ&%"0%/:-%0-$*(%0-$."+"?*K+$V%6'"+$%PDg>%-:+$.*-$0%0-$*(%0-$."+"?*-":/%K$--$.%-'*/%
PCJ>7%X'$%0-$."+"?*K"+"-4%:@%PDg&J%"0%/:-%^/:6/7%%

!" X5X;V%BXJ&V%*/3%PDg&J%*.$%029$.":.%-:%PCJ>%:/%($*02.$0%:@%9+*0-")"?$.%+:00%
32."/<%20$7%PCJA%*/3%BXJ&%*.$%"/@$.":.%-:%PCJ>%:/%($*02.$%:@%9+*0-")"?$.%20$%
32."/<%(*/2@*)-2.$7%%

!" Cost. &:0-0%:@%PCJA%*/3%PDg>%*.$%0"("+*.%-:%-':0$%:@%PCJ>V%6'"+$%-'$%:-'$.%*+-$./*-"#$0%
*.$%(:.$%$Q9$/0"#$7%

U2/$%BOV%=OOI% >*<$%=B%:@%=M% X:Q")0%A0$%R$32)-":/%D/0-"-2-$%



!"#$%&'$(")*+%A+-$./*-"#$0%A00$00($/-%1-234%

Alternative materials 
X'$%D/0-"-2-$%$#*+2*-$3%@"#$%*+-$./*-"#$%(*-$."*+0%@:.%($3")*+%3$#")$0S%$-'4+%#"/4+%*)$-*-$%YCLAZV%
9:+4:+$@"/0%Y9:+4$-'4+$/$%*/3%9:+49.:94+$/$ZV%<+*00V%0"+"):/$V%*/3%9:+42.$-'*/$7%%1:($%:@%-'$0$%):2+3%
.$9+*)$%PCJ>`>L&%0'$$-0V%6'"+$%:-'$.0%):2+3%.$9+*)$%PCJ>`>L&%-2K"/<7%%

!" Ethyl vinyl acetate (EVA) "0%*%):9:+4($.%K+$/3%:@%#"/4+%*)$-*-$V%$-'4+$/$V%*/3%$-'4+%*)$-*-$%
-'*-%'*0%K$$/%20$3%@:.%(*/4%4$*.0%"/%($3")*+%0'$$-%*99+")*-":/07%CLA%K*<0%*.$%*+0:%20$3%@:.%
)20-:(%("Q"/<%:@%3.2<0%K4%9'*.(*)"$07%%%

!" X'$%polyolefins 9:+4$-'4$+$/$%Y>CZ%*/3%9:+49.:94+$/$%Y>>Z *.$%6"3$+4%20$3%):(9:2/30%
-'*-%*.$%#*+2$3%@:.%-'$".%@+$Q"K"+"-4V%-.*/09*.$/)4%*/3%-:2<'/$007%

!" Glass 6*0%):((:/+4%20$3%-:%0-:.$%($3")*+%0:+2-":/0%9.":.%-:%-'$%$Q-$/0"#$%20$%:@%9+*0-")07%

!" Silicone "0%*%04/-'$-")%.2KK$.%-'*-%)*/%K$%20$3%"/%($3")*+%-2K"/<7%1"+"):/$%-2K"/<%"0%
-.*/0+2)$/-V%K":+:<")*++4%"/$.-V%*/3%"/'$.$/-+4%@+$Q"K+$7%%

!" Thermoplastic polyurethane (TPU)%"0%20$3%"/%-2K"/<%*99+")*-":/07%%%

X'$%D/0-"-2-$%*00$00$3%'$*+-'V%$/#".:/($/-*+V%-$)'/")*+%*/3%):0-%)."-$."*%@:.%$*)'%*+-$./*-"#$7%

!" Health.  A++%-'$%*+-$./*-"#$%(*-$."*+0%*.$%029$.":.%-:%PCJ>`>L&%@.:(%-'$%9$.09$)-"#$%:@%
+$*)'"/<%9+*0-")"?$.0%6"-'%^/:6/%'$*+-'%):/)$./0V%0"/)$%/:/$%:@%-'$%*+-$./*-"#$0%2-"+"?$%
9+*0-")"?$.07%H'"+$%."<"3%*/3%(:.$%3"@@")2+-%-:%'*/3+$%32$%-:%-'$%9:-$/-"*+%@:.%K.$*^*<$V%<+*00%
"0%-'$%(:0-%"/$.-%(*-$."*+%*#*"+*K+$%:/%-'$%(*.^$-%-:3*4%@:.%'$*+-'%)*.$7%%

!" Environment. A++%-'$%*+-$./*-"#$%(*-$."*+0%*.$%029$.":.%-:%PCJ>`>L&%(*-$."*+0%9+*0-")"?$3%
6"-'%PCJ>%"/%-'$%0$/0$%-'*-%-'$4%3:%/:-%<$/$.*-$%'*?*.3:20%)'+:."/*-$3%:.<*/")%
):(9:2/30%6'$/%"/)"/$.*-$37%J:6$#$.V%-'$.$%"0%0"</"@")*/-%#*."*-":/%*(:/<%-'$%*+-$./*-"#$0%
"/%+$#$+%:@%-:Q")"-4%:#$.%-'$%+"@$%)4)+$%:@%-'$%9.:32)-7%;*/2@*)-2.$%:@%X>A%"/#:+#$0%20$%:@%
3""0:)4*/*-$0%-'*-%*.$%+"0-$3%:/%-'$%;*00*)'20$--0%1)"$/)$%A3#"0:.4%B:*.3c0%+"0-%:@%(:.$%
'*?*.3:20%)'$(")*+07%%D/)"/$.*-":/%:@%X>A%*+0:%.$+$*0$0%'*?*.3:20%)'$(")*+0%"/)+23"/<%
"0:)4*/*-$0%*/3%'43.:<$/%)4*/"3$7%%5/%($*02.$0%:@%.$)4)+*K"+"-4V%<+*00%"0%@*.%029$.":.%-:%>L&%
):/-*"/"/<%PCJ>\%:-'$.%*+-$./*-"#$0%*.$%$W2*++4%:.%(:.$%3"@@")2+-%-:%.$)4)+$%):(9*.$3%6"-'%
PCJ>`>L&7%%

!" Technical criteria. A0"/<%(*-$."*+0%-'*-%*.$%"/'$.$/-+4%@+$Q"K+$ $+"("/*-$0%:/$%:@%-'$%^$4%
9.:K+$(0%6"-'%PCJ>`>L&V%-'$%9:-$/-"*+%@:.%-'$%(*-$."*+%-:%K$):($%K."--+$%32$%-:%+:00%:@%
9+*0-")"?$.7%X'$.$@:.$V%-'$%*+-$./*-"#$0%(*4%'*#$%+:/<$.%0'$+@%+"#$0%-'*/%-'$".%PCJ>`>L&%
):2/-$.9*.-0%*/3%-'$%9:00"K"+"-4%:@%+$*)'$3%9+*0-")"?$.%$/-$."/<%-'$%K:34%"0%$+"("/*-$37%5-'$.%
9$.@:.(*/)$%)."-$."*%:@%"/-$.$0-%@:.%-'$0$%20$0%"/)+23$%$+*0-")%.$):#$.4V%):+3%@+$Q"K"+"-4V%
0-$."+"?*K"+"-4V%<*0%9$.($*K"+"-4V%*/3%(*/2@*)-2.*K"+"-47%%1:($%^$4%3"@@$.$/)$0%K$-6$$/%-'$%
*+-$./*-"#$%(*-$."*+0%*/3%PCJ>`>L&%*.$%/:-$3%K$+:67%

!" X>A%$Q'"K"-0%"/@$.":.%$+*0-")%.$):#$.47%

!" 5/+4%0"+"):/$%"0%029$.":.%-:%PCJ>`>L&%@.:(%-'$%9$.09$)-"#$%:@%):+3%@+$Q"K"+"-47%
f+*00%"0%/:-%@+$Q"K+$7%

!" g$"-'$.%CLA%/:.%9:+4:+$@"/%"0%*99.:9."*-$%@:.%0-$*(%0-$."+"?*-":/7%%

!" ;*/2@*)-2.*K"+"-4%Y"7$7V%-'$%$*0$%6"-'%6'")'%-'$%(*-$."*+%)*/%K$%-.*/0@:.($3%"/-:%-'$%
@"/"0'$3%9.:32)-Z%"0%029$.":.%@:.%<+*00V%*/3%"/@$.":.%@:.%CLAV%0"+"):/$%*/3%X>A7%%%

X:Q")0%A0$%R$32)-":/%D/0-"-2-$% >*<$%=E%:@%=M% U2/$%BOV%=OOI%



56$)2-"#$%12((*.4%

!" Cost. &2..$/-+4%.*6%(*-$."*+%9.")$0%*/3%.$+*-"#$%20$%):0-0%@:.%-'$%*+-$./*-"#$0%#*.4%.$+*-"#$%-:%
PCJ>`>L&7%J:6$#$.V%):0-0%:@%-'$%*+-$./*-"#$0%*.$%)'*/<"/<%"/%.$09:/0$%-:%"/).$*0"/<%
3$(*/3%@:.%*/3%0299+4%:@%PCJ>[%*/3%>L&[@.$$%($3")*+%3$#")$07%X$)'/")*+%3"@@$.$/)$0%
*(:/<%(*-$."*+0%)*/%*+0:%K$%*%0:2.)$%:@%):0-%0*#"/<07%!:.%$Q*(9+$V%CLA%@"+(%)*/%K$%
(*/2@*)-2.$3%*-%*%-'"//$.%<*2<$%-'*/%0"("+*.%>L&%@"+(V%-'20%.$32)"/<%-'$%9$.["-$(%):0-7 !:.%
-2K"/<%*99+")*-":/0V%0"+"):/$%*/3%X>A%)*/%K$%20$3%@:.%+:/<$.%9$.":30%:@%-"($%-'*/%
>L&`PCJ>V%-'$.$K4%.$32)"/<%-'$%):0-%3"@@$.$/-"*+7%%F*.<$%':09"-*+%)'*"/0%*.$%*+0:%3."#"/<%
(*.^$-%)'*/<$0V%*/3%):0-%.$32)-":/0V%K4%09$)"@4"/<%>L&[%:.%PCJ>[@.$$%(*-$."*+0%"/%-'$".%
92.)'*0"/<%):/-.*)-07% 

Wall coverings  
PCJ>`>L&%Y#"/4+Z%6*++%):#$."/<0%*.$%20$3%"/%K:-'%):(($.)"*+%*/3%.$0"3$/-"*+%0$--"/<0%@:.%
3$):.*-"#$%*/3%9.:-$)-"#$%92.9:0$07%%L"/4+%6*++%):#$."/<0%*.$%9:92+*.%K$)*20$%-'$4%*.$%*#*"+*K+$%"/%*%
6"3$%*..*4%:@%9*--$./0%*/3%):+:.0%*/3%*.$%K:-'%32.*K+$%*/3%0).2KK*K+$7%% 

D-%"0%6:.-'%/:-"/<%-'*-%-'$.$%*.$%#"*K+$%9.:)$00%*+-$./*-"#$0%-:%#"/4+%6*++%):#$."/<0V%"/)+23"/<%9*"/-$3%
6*++%02.@*)$0%:.%20"/<%3"@@$.$/-%6*++%(*-$."*+0%Y02)'%*0%6::3%9*/$+"/<Z7%%X'$4%3"@@$.%0"</"@")*/-+4%
@.:(%6*++%):#$."/<0%"/%-$.(0%:@%*$0-'$-")0V%K2-%)*/%K$%@2/)-":/*++4%$W2"#*+$/-7%%X'$0$%9.:)$00%
*+-$./*-"#$0%6$.$%/:-%"/)+23$3%"/%-'$%*00$00($/-7%%%

Alternative plasticizers 
X'$%D/0-"-2-$%*00$00$3%-6:%9+*0-")"?$.%*+-$./*-"#$0%@:.%20$%"/%6*++%):#$."/<0S%PCJA%*/3%PDg>7%

!" Health.%%A0%9.$#":20+4%3"0)200$3V PCJA%"0%9:-$/-"*++4%-:Q")%-:%-'$%3$#$+:9"/<%@$-20%*/3%
PDg>%'*0%K$$/%@:2/3%-:%)*20$%)*/)$.%"/%+*K:.*-:.4%*/"(*+07 X'$%9:-$/-"*+%@:. $Q9:02.$%-:%
PCJA%"0%<.$*-$.%-'*/%@:.%PCJ>7%

!" Environment. PCJA%"0%+$00%9$.0"0-$/-%"/%0$3"($/-%-'*/%PCJ>V%*/3%PDg>%"0%0"("+*.%-:%
PCJ>%:/%-'"0%9*.*($-$.7 B:-'%*.$%+$00%K":*))2(2+*-"#$%-'*/%PCJ>7%PCJA%"0%+$00%-:Q")%-:%
@"0'%-'*/%$"-'$.%PCJ>%:.%PDg>7%

!" Technical criteria.%&."-$."*%:@%"/-$.$0-%@:.%6*++%):#$."/<0%"/)+23$%#:+*-"+"-4V%):(9:2/3"/<V%
-$/0"+$%$+:/<*-":/%Y+"@$%:@%9.:32)-ZV%):(9*-"K"+"-4%6"-'%>L&V%*/3%$("00":/0%Y32."/<%
(*/2@*)-2.$%*/3%20$Z7%PDg>%"0%0"("+*.%-:%PCJ>%:/%*++%($*02.$07%PCJA%"0%"/@$.":.%:/%
($*02.$0%:@%#:+*-"+"-4V%>L&%):(9*-"K"+"-4V%*/3%$("00":/0%32."/<%(*/2@*)-2.$%*/3%20$7%%
&:(9*.$3%6"-'%PCJ>V%PDg>%'*0%K$--$.%'"<'%-$(9$.*-2.$%9$.@:.(*/)$%*/3%$Q-.*)-":/%
.$0"0-*/)$V%6'")'%"(9.:#$0%"0%9.:)$00*K"+"-47%%%%%

!" Cost. B:-'%9+*0-")"?$.0%*.$%0"("+*.%-:%PCJ>%"/%):0-%9$.%9:2/3%*99+"$37 &:(9*.$3%6"-'%
PCJ>V%PDg>%9.:)$00"/<%$("-0%+:6$.%+$#$+0%:@%9+*0-")"?$.%("0-%@.:(%9.:)$00%$W2"9($/-7%%A0%
*%.$02+-V%+$00%9+*0-")"?$.%"0%+:0-%-:%-'$%*".%*/3%(:.$%.$-*"/$3%"/%-'$%9.:32)-V%4"$+3"/<%:#$.*++%
):0-%0*#"/<07%%%

Alternative materials 
X'$%D/0-"-2-$%*00$00$3%@"#$%)*-$<:."$0%:@%*+-$./*-"#$%(*-$."*+0S%<+*00%6:#$/%-$Q-"+$0V%
)$++2+:0$`9:+4$0-$.%K+$/30V%6::3%@"K$.`9:+4$0-$.%K+$/30V%K":@"K$.0V%*/3%9:+4:+$@"/07%%

X'$%D/0-"-2-$%$#*+2*-$3%'$*+-'V%$/#".:/($/-*+V%-$)'/")*+V%*/3%):0-%)."-$."*%@:.%$*)'%:@%-'$0$%
*+-$./*-"#$%(*-$."*+07%%

U2/$%BOV%=OOI% >*<$%=G%:@%=M% X:Q")0%A0$%R$32)-":/%D/0-"-2-$%



!"#$%&'$(")*+%A+-$./*-"#$0%A00$00($/-%1-234%

!" Health. X'$%9."(*.4%):/)$./%6"-'%PCJ>%"/%6*++%):#$."/<0%"0%$Q9:02.$%32."/<%(*/2@*)-2.$%
*/3%20$7%%g:%9+*0-")"?$.%"0%$("--$3%32."/<%(*/2@*)-2.$%:.%20$%:@%-'$%*+-$./*-"#$%(*-$."*+0V%K2-%
-'$.$%(*4%K$%:-'$.%#:+*-"+$%:.<*/")%$("00":/07%%D/%9*.-")2+*.V%-'$%<+*00%-$Q-"+$%*/3%9:+4:+$@"/%
*+-$./*-"#$0%'*#$%0"("+*.%9:-$/-"*+%L5&%$Q9:02.$0%):(9*.$3%-:%PCJ>`>L&7%%F"--+$%
"/@:.(*-":/%:/%$Q9:02.$%*00:)"*-$3%6"-'%-'$%:-'$.%(*-$."*+0%6*0%*#*"+*K+$7%%

!" Environment.%A++%-'$%*+-$./*-"#$%(*-$."*+0%$Q)$9-%-'$%9:+4:+$@"/0%*.$%3$."#$3%@.:(%(:.$%
020-*"/*K+$%(*-$."*+0%-'*/%PCJ>`>L&7%1:($%:@@$.%-'$%*3#*/-*<$%:@%K$"/<%.$)4)+*K+$%*/3%
:/$%*+-$./*-"#$%(*-$."*+%Y6::3%92+9`.$)4)+$3%9*9$.Z%"0%):(9:0-*K+$7%X6:%:@%-'$%*+-$./*-"#$%
(*-$."*+0%YB":!"K$.0%*/3%9:+4:+$@"/0Z%*.$%.:2-"/$+4%):*-$3%6"-'%X$@+:/l%@"/"0'V%6'")'%(*4%
9:0$%:))29*-":/*+%*/3%:-'$.%'*?*.307%%

!" Technical criteria. A++%-'$%*+-$./*-"#$0%*.$%0"("+*.%-:%PCJ>`>L&%"/%$*0$%:@%(*"/-$/*/)$7%
H::3%@"K$.`9:+4$0-$.%*/3%)$++2+:0$`9:+4$0-$.%*+-$./*-"#$0%:@@$.%*%.*/<$%:@%):+:.0%*/3%
9*--$./0%0"("+*.%-:%-':0$%*#*"+*K+$%6"-'%PCJ>`>L&7% 

!" Cost. ;:0-%:@%-'$%*+-$./*-"#$0%*.$%):(9*.*K+$%"/%9.")$%-:%'"<'[$/3%PCJ>`>L&%6*++%
):#$."/<%9.:32)-0V%K2-%*.$%(2)'%(:.$%$Q9$/0"#$%-'*/%+:6[$/3%#"/4+7%% 

Economic Assessment 
!"/*/)"*+%):/0"3$.*-":/0%*.$%3"0)200$3%6"-'"/%$*)'%*+-$./*-"#$0%*00$00($/-7%X'$%"/@:.(*-":/%
9.$0$/-$3%@:.%$*)'%)*0$%#*."$0%*)):.3"/<%-:%):/-$Q-7%!:.%$Q*(9+$V%-'$%9.")$%:@%(*-$."*+0%"0%*/%
"(9:.-*/-%9*.*($-$.%@:.%0:($%)*0$0V%6'"+$%:9$.*-":/V%(*"/-$/*/)$V%:.%3"09:0*+%):0-0%(*4%K$%0*+"$/-%
@:.%:-'$.07%%

19$)"@")%+$00:/0%-'*-%)*/%K$%3.*6/%@.:(%-'$%*+-$./*-"#$0%*00$00($/-0%):/32)-$3%'$.$%"/)+23$%-'$%
@:++:6"/<7%

!" 1:($%*+-$./*-"#$0%)*/%K$%*3:9-$3%6"-':2-%*/4%*3#$.0$%$@@$)-%:/%;*00*)'20$--0%$(9+:4($/-%
:.%):(9$-"-"#$/$007%X'$%@:.(*+3$'43$%*+-$./*-"#$0%*00$00($/-V%@:.%$Q*(9+$V%0':60%-'*-%
$+"("/*-":/%:@%@:.(*+3$'43$%3.4%0-$."+*/-%@.:(%20$%"/%;*00*)'20$--0%'*".%0*+:/0%6:2+3%
9.:32)$%0*#"/<0%*/3%(*^$%0*/"-*-":/%0-*/3*.30%*-%;*00*)'20$--0%'*".%0*+:/0%):/0"0-$/-%6"-'%
-':0$%"/%-'$%.$0-%:@%-'$%):2/-.47%1"("+*.+4V%;*00*)'20$--0%0)'::+0%):2+3%*3:9-%*+-$./*-"#$0%-:%
@:.(*+3$'43$[@"Q$3%3"00$)-":/%09$)"($/0%6"-':2-%"/).$*0"/<%):0-07%%

!" ;*00*)'20$--0%(*/2@*)-2.$.0%):2+3%<*"/%(*.^$-%0'*.$%-'.:2<'%*3:9-":/%:@%0:($%
*+-$./*-"#$07%!:.%$Q*(9+$V%0:($%;*00*)'20$--0%@".(0%*.$%6:.^"/<%-:%9.:32)$%PCJ>[@.$$%
($3")*+%3$#")$07%H"-'%<.:6"/<%3$(*/3%@:.%02)'%3$#")$0V%@".(0%(*4%'*#$%:99:.-2/"-"$0%@:.%
<.:6-'%"/%-'"0%*.$*7%

!" 1:($%*+-$./*-"#$0%.$W2".$%)*9"-*+%"/#$0-($/-%*-%-'$%:2-0$-7%!:.%0:($%-$)'/:+:<"$0V%-'"0%
"/#$0-($/-%6"++%9*4%@:.%"-0$+@%:#$.%-"($%"/%.$32)$3%:9$.*-"/<%):0-07%%

!" D/%0:($%)*0$0V%*+-$./*-"#$0%*.$%(:.$%):0-+4%*-%-'"0%-"($%Y.898V%>&C%#*9:.%3$<.$*0"/<%0:+#$/-%
*+-$./*-"#$0Z%*/3%@:.%(*/4%/:%@".(%):0-%):/)+20":/0%)*/%K$%.$*)'$3%6"-':2-%(:.$%
"/@:.(*-":/7%

D/%*33"-":/V%-'$%D/0-"-2-$%):/#$/$3%*%<.:29%:@%$):/:(")%$Q9$.-0%-:%*00$00%9:-$/-"*+%0-*-$[6"3$%
"(9+")*-":/0%:@%*3:9-"/<%*+-$./*-"#$0%@:.%$(9+:4($/-%"/%-'$%&:((:/6$*+-'%*/3%):(9$-"-"#$/$00%:@%
;*00*)'20$--0%@".(07%X'$%9*/$+%:@%$Q9$.-0%6:.^$3%6"-'%XARD%-:%3$#$+:9%*%@.*($6:.^%@:.%*/*+40"0%
:@%-'$%$):/:(")%"(9+")*-":/0%6"-'"/%;*00*)'20$--0%:@%*+-$./*-"#$0%*3:9-":/7%X'"0%@.*($6:.^%6"++%

X:Q")0%A0$%R$32)-":/%D/0-"-2-$% >*<$%=I%:@%=M% U2/$%BOV%=OOI%



56$)2-"#$%12((*.4%

*00"0-%20$.0%"/%*/*+4?"/<%+"^$+4%$):/:(")%"(9*)-0%K4%)+*."@4"/<%-'$%0"-2*-":/*+%)'*.*)-$."0-")0%*/3%
@*)-:.0%-'*-%3$-$.("/$%-'$%:2-):($7%&'*.*)-$."0-")0%-'*-%(*4%'$+9%-:%3$-$.("/$%-'$%$):/:(")%
"(9+")*-":/0%:@%*+-$./*-"#$0%*3:9-":/%"/)+23$%-'$%0"?$%:@%-'$%;*00*)'20$--0%(*.^$-%"/%):(9*."0:/%
6"-'%:-'$.%(*.^$-0V%9.")$%0$/0"-"#"-4%:@%):/02($.0V%/*-2.$%:@%K*.."$.0%-:%*3:9-":/V%)*9*)"-4%:@%-'$%
6:.^@:.)$V%*/3%*#*"+*K"+"-4%:@%20$@2+%*/3%-"($+4%"/@:.(*-":/7%

B.:*3$.%):/)+20":/0%-'*-%$($.<$3%@.:(%-'$%D/0-"-2-$c0%+"-$.*-2.$%.$#"$6%*/3%):/02+-*-":/%6"-'%
$Q9$.-0%"/)+23$%-'$%@:++:6"/<7%

!" !".0-V%-'$.$%"0%0-.:/<%$#"3$/)$%-'*-%*3:9-":/%:@%0*@$.%*+-$./*-"#$0%)*/%9.:32)$%$):/:(")%
K$/$@"-07%%X'"0%"0%*%+$00:/%@.:(%-'$%$Q9$."$/)$%:@%-'$%XARA%9.:<.*(V%-'$%+"-$.*-2.$%:/%-'"0%
-:9")V%*/3%0:($%:@%-'$%0$)-:.0%):/0"3$.$3%"/%-'"0%.$9:.-7%%

!" X'$.$%*.$%0:($%)*0$0%"/%6'")'%02K0-"-2-"/<%)'$(")*+0%:.%9.:)$00$0%(*4%'*#$%/$<*-"#$%$@@$)-0%
:/%0:($%@".(0V%$#$/%"@%-'$.$%"0%*%9:0"-"#$%$@@$)-%:/%-'$%0-*-$%$):/:(4%(:.$%<$/$.*++47%

!" X'$.$%*.$%(*/4%:99:.-2/"-"$0%@:.%<:#$./($/-%-:%0299:.-%*%9:0"-"#$%$):/:(")%:2-):($%*/3%
-:%("-"<*-$%*/4%/$<*-"#$%$@@$)-0%@:.%"/3"#"32*+%@".(07%%D/%0:($%"/0-*/)$0V%-*.<$-$3%*00"0-*/)$%-:%
"/320-.4%)*/%@*)"+"-*-$%*3:9-":/%:@%0*@$.%*+-$./*-"#$0%-'*-%6"++%4"$+3%$(9+:4($/-%*/3%
):(9$-"-"#$/$00%K$/$@"-0%:#$.%-"($7%%

Conclusions 
X'$%3$-*"+$3%"/@:.(*-":/%9.:#"3$3%"/%-'"0%.$9:.-%0':2+3%0$.#$%*0%*%#*+2*K+$%.$0:2.)$%@:.%*/4:/$%
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