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>U`Ulm C]h\]ia $:UbUXU% ]bW) $>U`Ulm% Ygh ibY Z]`]U`Y XY >U`Ulm IYgcifWYg C]a]hYX' ibY ]adcfhUbhY gcW]shs a]b]tfY gif `Y

aUfW\s Xi `]h\]ia) 8WhiY``YaYbh' >U`Ulm IYgcifWYg C]a]hYX Yld`c]hY ibY a]bY XY gdcXiatbY Yb 8ighfU`]Y Yh XYil dfc^Yhg

gcbh Yb XsjY`cddYaYbh 5 ib Ui HisVYW Yh `�UihfY Yb 8f[Ybh]bY)

>U`Ulm U[]h p h]hfY X�]b]h]UhYif Xi dfc^Yh a]bY XY `]h\]ia 9U]Y(AUaYg g]his XUbg `U fs[]cb UXa]b]ghfUh]jY Xi EcfX(Xi(HisVYW)

CY g]hY a]b]Yf p `�shiXY gY hfcijY p Ybj]fcb ,+ _a Ui giX XY `U f]j]tfY <UghaU]b Yh p eiY`eiY ,++ _a p `�Ygh XY `U VU]Y AUaYg'

p `U auaY `Uh]hiXY eiY `Y j]``U[Y Wf] X�<UghaU]b $WUfhY ,%) CU dfcdf]shs a]b]tfY $W`U]ag% XY >U`Ulm gY hfcijY gif XYg hYffYg XY

WUhs[cf]Y @@@ gY`cb `U :cbjYbh]cb XY `U 9U]Y(AUaYg Yh Xi EcfX eisVsWc]g $:9AEH%) CYg hYffYg gcig W`U]ag a]b]Yfg gcbh

ZUW]`YaYbh UWWYgg]V`Yg dUf `U fcihY 9]``m(;]UacbX $UbW]YbbYaYbh `U fcihY XY `U 9U]Y(AUaYg%' ei] hfUjYfgY `U dfcdf]shs p

dfcl]a]hs Xi fY`U]g fcih]Yf Xi _a .3,)

CY dfc^Yh dfsjc]h `�Yld`c]hUh]cb X�ibY ZcggY XY ZUrcb WcbjYbh]cbbY``Y' X�cx Ybj]fcb - Dh dUf UbbsY XY dY[aUh]hYg p

gdcXiatbY gYfcbh YlhfU]hYg dcif Ybgi]hY uhfY X]f][sYg jYfg ib WcbWYbhfUhYif) FihfY WYg ]bghU``Uh]cbg' `Y g]hY UWWiY]``YfU

bchUaaYbh XYg U]fYg X�UWWiai`Uh]cb $acfh(hYffU]b' hYffY js[shU`Y' ghsf]`Yg*fsg]Xig' a]bYfU]' WcbWYbhfs%' XYg VUgg]bg XY

fshYbh]cb' ibY ib]hs XY hfU]hYaYbh X�YUi' XYg Vqh]aYbhg UXa]b]ghfUh]Zg' ib WUadYaYbh dcif `Yg hfUjU]``Yifg' XYg UhY`]Yfg Yh

YbhfYdwhg U]bg] ei�ib Xsdwh X�Yld`cg]Zg) CU dsf]cXY X�Yld`c]hUh]cb dfsjiY Ygh XY ,3 Ubg)

CY dfc^Yh a]bY XY `]h\]ia 9U]Y(AUaYg Ygh Uggi^Yhh] p `U dfcWsXifY dfcj]bW]U`Y X�sjU`iUh]cb Yh X�YlUaYb XYg ]adUWhg gif

`�Ybj]fcbbYaYbh' WcaaY dfsji p `�Ufh]W`Y ,0. Xi W\Ud]hfY @@ XY `U Cc] gif `U eiU`]hs XY `�Ybj]fcbbYaYbh $CH<%) C�UbbYlY 8

XY `U CH< `]ghY `Yg dfc^Yhg cV`][Uhc]fYaYbh gcia]g p `U dfcWsXifY X�sjU`iUh]cb Yh X�YlUaYb' Xcbh | hcih dfc^Yh a]b]Yf' m

Wcadf]g `�U[fUbX]ggYaYbh' `U hfUbgZcfaUh]cb ci `U acX]Z]WUh]cb X�ibY Yld`c]hUh]cb a]b]tfY Yl]ghUbhY }) :cb^c]bhYaYbh p `U

CH<' `�UbbYlY , Xi W\Ud]hfY -- XY `U :9AEH XfYggY ibY `]ghY XY dfc^Yhg gcia]g Ui dfcWYggig X�sjU`iUh]cb' Xcbh `Yg dfc^Yhg

X�Yld`c]hUh]cb a]b]tfY) CY dfc^Yh Ygh s[U`YaYbh Uggi^Yhh] p ibY sjU`iUh]cb Ybj]fcbbYaYbhU`Y ZsXsfU`Y' WcaaY dfsji p

`�Ufh]W`Y ,. XY `U Cc] WUbUX]YbbY gif `�sjU`iUh]cb Ybj]fcbbYaYbhU`Y $C:<< -+,-% $C):) -+,-' W\) ,4' Ufh) 0-%' di]geiY

`�YlhfUWh]cb XY a]bYfU] XsdUggYfU . +++ hcbbYg $h%*^cif $Ufh]W`Y ,1$U%% Yh eiY `U WUdUW]hs XY `�ig]bY XY WcbWYbhfUh]cb XsdUggYfU

/ +++ h*^cif $Ufh]W`Y ,1$V% Xi It[`YaYbh Xsg][bUbh `Yg UWh]j]hsg WcbWfthYg $;FIJ*-+,-(,/2%%)

>U`Ulm U ZU]h UddY` p NJG :UbUXU @bW) $NJG% UZ]b XY `�UWWcadU[bYf XUbg `U fsU`]gUh]cb X�ibY shiXY X�]adUWh gif

`�Ybj]fcbbYaYbh $o@<% dcif WY dfc^Yh) NJG U XcbW sjU`is `U hYbYif XY ZcbX bUhifY``Y $K;=E% XUbg `Yg gc`g Xi gYWhYif j]gs

dUf `Y dfc^Yh a]b]Yf Yb -+,3 $NJG' -+,3U%)

;Ubg `Y WUXfY Xi dfcWYggig X�UbU`mgY XY `�o@< dUf `Yg Uihcf]hsg ZsXsfU`Yg Yh dfcj]bW]U`Yg' XYg XYaUbXYg X�]bZcfaUh]cbg

Wcad`saYbhU]fYg cbh shs gcia]gYg p >U`Ulm) ~ `U gi]hY XYg fsdcbgYg XcbbsYg p `U gYWcbXY gsf]Y XY eiYgh]cbg Yh WcaaYbhU]fYg

$H:-(-.% Xi a]b]ghtfY XY `�<bj]fcbbYaYbh Yh XY `U CihhY WcbhfY `Yg W\Ub[YaYbhg W`]aUh]eiYg $D<C::% Yb -+-+' >U`Ulm

g�Ygh Yb[U[sY p fsU`]gYf ibY WUadU[bY X�sW\Ubh]``cbbU[Y gidd`saYbhU]fY Yb -+-+) :Yh Yb[U[YaYbh fsdcbXU]h p `U

XYaUbXY H:-(-.' j]gUbh p g�UggifYf ei�ib bcaVfY giZZ]gUbh X�sW\Ubh]``cbg shU]h X]gdcb]V`Y UZ]b XY fsU`]gYf ibY UbU`mgY XYg

hYbYifg XY ZcbX dcif W\UeiY ib]hs ghfUh][fUd\]eiY WcbZcfasaYbh Ui [i]XY $D;;<C::' -+,1%) ;Y bcijY``Yg WUadU[bYg

X�sW\Ubh]``cbbU[Y cbh XcbW shs fsU`]gsYg p `�shs -+-+ Yh p `�\]jYf -+-, dUf JE:(CUjU`]b)

C�cV^YWh]Z XY WYg WUadU[bYg XY hYffU]b Yh XYg UbU`mgYg YZZYWhisYg Ygh XY aYhhfY p ^cif `U K;=E fsU`]gsY Yb -+,3 UjYW ib

bcaVfY X�UbU`mgYg giZZ]gUbh dcif `Yg X]ZZsfYbhYg ib]hsg ghfUh][fUd\]eiYg fYdfsgYbhUh]jYg Xi g]hY p `�shiXY)
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CY fUddcfh dfsgYbhY XcbW `Yg bcijY``Yg UbU`mgYg YZZYWhisYg U]bg] ei�ibY a]gY p ^cif XYg fsgi`hUhg XYg UbU`mgYg XY `UVcfUhc]fY Yh

XY `U K;=E)

/,0 J=E@>ODAN ?@ G{pOP?@

CYg K;E= cbh shs shUV`]Yg p dUfh]f X�sW\Ubh]``cbg XY gc`g dfs`Yjsg XUbg 04 hfUbW\sYg X�Yld`cfUh]cbg Yh ,+ ZcfU[Yg fsdUfh]g gif

`�YbgYaV`Y Xi g]hY p `�shiXY) :YfhU]bg XY WYg gcbXU[Yg cbh shs fsU`]gsg gdsW]Z]eiYaYbh dcif `Yg VYgc]bg XY `�shiXY

XYg K;=E' U`cfg eiY X�UihfYg cbh shs fsU`]gsg XUbg `Y WUXfY X�shiXYg Wcad`saYbhU]fYg p `�shiXY X�]adUWh $WUfUWhsf]gUh]cb

Ybj]fcbbYaYbhU`Y XY g]hY � d\UgY @@ Ro<J ( d\UgY @@S Yh shiXYg [schYW\b]eiYg%) CU ash\cXY ih]`]gsY dcif `�sjU`iUh]cb XYg

K;=E Ygh VUgsY df]bW]dU`YaYbh gif `Yg C][bYg X]fYWhf]WYg gif `�sjU`iUh]cb XYg hYbYifg XY ZcbX bUhifY``Yg XUbg `Yg gc`g

$D;;<=G' -+,-% Yh gif `Y >i]XY XY WUfUWhsf]gUh]cb d\mg]WcW\]a]eiY XY `�shUh ]b]h]U` XYg gc`g UjUbh `�]ad`UbhUh]cb X�ib dfc^Yh

]bXighf]Y` $D;;<C::' -+,1%)

CY XshU]` XYg hfUjUil fsU`]gsg Yh XY `U ash\cXc`c[]Y Yad`cmsY Ygh dfsgYbhs Uil gYWh]cbg gi]jUbhYg)
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<b fU]gcb XY `U bUhifY aUfsWU[YigY Xi hYffU]b' ]` b�U dUg shs dcgg]V`Y X�YZZYWhiYf hcihYg `Yg hfUbW\sYg X�Yld`cfUh]cb

]b]h]U`YaYbh dfsjiYg dcif fsWc`hYf `Yg sW\Ubh]``cbg XYjUbh gYfj]f p shUV`]f `Yg hYbYifg XY ZcbX) 8]bg]' XYg sW\Ubh]``cbg XY gc`g

dfs`Yjsg XUbg XYg hfUbW\sYg fsU`]gsYg dcif `Yg VYgc]bg XY `U WUfUWhsf]gUh]cb Ybj]fcbbYaYbhU`Y Xi g]hY' XY auaY eiY XUbg XYg

ZcfU[Yg YlsWihsg XUbg `Y WUXfY X�ibY shiXY [schYW\b]eiY dcif `Y auaY g]hY' cbh shs ih]`]gsg dcif sjU`iYf `Yg hYbYifg XY ZcbX)

;Y d`ig' `cfg XY `U XYil]taY d\UgY XY `�UbU`mgY [schYW\b]eiY fsU`]gsY p `�shs -+-+ Yh p `�\]jYf -+-,' XYg sW\Ubh]``cbg

UXX]h]cbbY`g cbh shs dfs`Yjsg XUbg `Yg hfUbW\sYg fsU`]gsYg $JE:(CUjU`]b' -+-+6 JE:(CUjU`]b' -+-, RfsXUWh]cb Yb WcifgS%)

:caaY ib fUddcfh ]bXsdYbXUbh U shs dfcXi]h dcif `�o<J ( d\UgY @@ $NJG' -+,3V% U]bg] eiY dcif `Yg X]ZZsfYbhYg d\UgYg XY

`�shiXY [schYW\b]eiY $NJG' -+,3W' JE:(CUjU`]b' -+-+ Yh JE:(CUjU`]b' -+-, RfsXUWh]cb Yb WcifgS%' `U bUhifY XY WYg hfUjUil

Yh `Yif WcbhYlhY bY gYfcbh dUg ]bhs[fsg XUbg WY fUddcfh) 8]bg]' gYi`Y `U XYgWf]dh]cb XYg hfUjUil XY hfUbW\sYg fsU`]gsg Yb -+,2

dcif `�shUV`]ggYaYbh XY `U hYbYif XY ZcbX gYfU dfsgYbhsY) Lb gcaaU]fY Ygh dfsgYbhs dcif `Yg hfUjUil XY -+,3' -+-+ Yh -+-,)

3.1.1 TRAVAUX DE 2017 

CYg hfUbW\sYg X�Yld`cfUh]cb cbh shs YZZYWhisYg gcig `U gidYfj]g]cb XY DaY MU`sf]Y ?ciXY Yh D) AYUb(=fUbrc]g I]jYgh'

fYgdYWh]jYaYbh ]b[sb]YifY ^ib]cf Yh hYW\b]W]Yb XY NJG) D) JhYjY Jh(:mf' ]b[sb]Yif XY NJG' U Uggifs `U gidYfj]g]cb Yh `U

WccfX]bUh]cb XYg hfUjUil XY gcbXU[Y)

CU fsU`]gUh]cb XYg hfUbW\sYg X�Yld`cfUh]cb g�Ygh Xsfci`sY Xi -1 Ui .+ Ucyh -+,2) C�YlWUjUh]cb XYg hfUbW\sYg X�Yld`cfUh]cb U

shs fsU`]gsY dUf `�YbhfYdf]gY 9shcb =cfh]b)

CYg df]bW]dU`Yg shUdYg XYg hfUjUil cbh shs 5

— `U d`Ub]Z]WUh]cb XYg hfUjUil Yh `U `cWU`]gUh]cb XYg hfUbW\sYg X�Yld`cfUh]cb6

— `U acV]`]gUh]cb XY `�sei]dY hYW\b]eiY gif `Y g]hY Yh `Y aUhsf]Y` fYei]g dcif `U fsU`]gUh]cb XYg hfUjUil6

— `�UWWtg Uil Yad`UWYaYbhg dfsjig XYg hfUbW\sYg Yh `Y XsVfciggU]``U[Y XY WYg Yad`UWYaYbhg' g] fYei]g6

— `U fsU`]gUh]cb XY ,3 hfUbW\sYg X�Yld`cfUh]cb p `�U]XY X�ibY dY``Y asWUb]eiY6

— `U XYgWf]dh]cb ghfUh][fUd\]eiY XY W\UWibY XYg hfUbW\sYg X�Yld`cfUh]cb6

— `Y dfs`tjYaYbh Yb Wcbh]bi X�sW\Ubh]``cbg XUbg `Yg hfUbW\sYg6

— `U XsacV]`]gUh]cb XY `�sei]dY hYW\b]eiY Yh Xi aUhsf]Y`6

— `U hfUbga]gg]cb XYg sW\Ubh]``cbg W\Yn 8>8K CUVcfUhc]fYg dcif `U fsU`]gUh]cb XYg UbU`mgYg W\]a]eiYg)

577nF

CYg UWWtg dcif `U gs`YWh]cb XYg Yad`UWYaYbhg fYhYbig dcif `U fsU`]gUh]cb XY hfUbW\sYg X�Yld`cfUh]cb cbh shs XshYfa]bsg p

`�U]XY X�ib Z]W\]Yf [scfsZsfYbWs Zcifb] dUf `Y W`]Ybh)

C�Yl]ghYbWY Yh `�shUh XYg W\Ya]bg X�UWWtg cbh Ybgi]hY shs jsf]Z]sg p `�U]XY XY d\chc[fUd\]Yg gUhY``]hU]fYg fsWYbhYg) ;Yg gYbh]Yfg

cbh shs UasbU[sg dcif UWWsXYf p WYfhU]bg gYWhYifg Xi g]hY)
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;]l(\i]h $,3% hfUbW\sYg X�Yld`cfUh]cb cbh shs fsU`]gsYg XUbg `Y WcbhYlhY gdsW]Z]eiY XY WYhhY shiXY) <``Yg cbh shs fsdUfh]Yg XUbg

`Yg gYWhYifg cx XYg ]bZfUghfiWhifYg gYfcbh UasbU[sYg `cfg XY `�Yld`c]hUh]cb XY `U a]bY' gc]h df]bW]dU`YaYbh `Y gYWhYif XY `U

ZcggY' XYg \U`XYg p ghsf]`Yg Yh XY acfh(hYffU]b' XY auaY eiY `Y gYWhYif UXa]b]ghfUh]Z Yh ]bXighf]Y`)

KcihYZc]g' shUbh Xcbbs eiY `U ncbY X�shiXY Ygh hftg aUfsWU[YigY' `�Yad`UWYaYbh XY WYfhU]bYg hfUbW\sYg U Xy uhfY acX]Z]s

di]gei�]` shU]h ]adcgg]V`Y X�m UWWsXYf UjYW `U aUW\]bYf]Y) Gcif WYhhY auaY fU]gcb' WYfhU]bg gYWhYifg b�shU]Ybh dUg UWWYgg]V`Yg

Yb shs dcif ibY dY``Y asWUb]eiY) 8]bg]' XYg sW\Ubh]``cbg XY gc`g cbh shs dfs`Yjsg XUbg `Yg hfUbW\sYg fsU`]gsYg dcif `U

WUfUWhsf]gUh]cb Ybj]fcbbYaYbhU`Y Xi g]hY' XY auaY eiY XUbg `Yg ZcfU[Yg XY `U WUadU[bY [schYW\b]eiY' fsU`]gsY Yb \]jYf) CU

ZcfYigY U XcbW di UhhY]bXfY `Yg gYWhYifg ]bUWWYgg]V`Yg Yb shs' gc]h df]bW]dU`YaYbh `Y gYWhYif XY `U \U`XY p ghsf]`Yg Yh `Y gYWhYif

UXa]b]ghfUh]Z Yh ]bXighf]Y` ei] b�UjU]Ybh dUg shs V]Yb WcijYfhg)

CYg hfUbW\sYg X�Yld`cfUh]cb cbh shs fsU`]gsYg ^igei�p ibY dfcZcbXYif XY /'+ a ci ^igei�p WY eiY `U ghUV]`]hs XYg dUfc]g bY

dYfaYhhY dUg XY dcifgi]jfY `�YlWUjUh]cb) ;Y d`ig' `Y fcW U shs UhhY]bh XUbg `Yg hfUbW\sYg KI(+1' KI(,, Yh KI(-1 Yh XUbg hcig

`Yg ZcfU[Yg fsU`]gsg)

CU `cWU`]gUh]cb XYg hfUbW\sYg fsU`]gsYg XUbg `Y WUXfY XY `�shiXY gif `U K;=E' XY auaY eiY XYg hfUbW\sYg XY `U WUfUWhsf]gUh]cb

Ybj]fcbbYaYbhU`Y Yh XYg ZcfU[Yg Yh hfUbW\sYg [schYW\b]eiYg XUbg `YgeiY`g XYg sW\Ubh]``cbg cbh shs dfs`Yjsg' Ygh dfsgYbhsY p

`U WUfhY -)

3.1.2 TRAVAUX DE 2018, 2020 ET 2021 

<b -+,3' gYdh sW\Ubh]``cbg dfcjYbUbh XY gYdh hfUbW\sYg fsU`]gsYg XUbg `Y WUXfY XY `�o<J � d\UgY @@ $NJG' -+,3V%' U]bg] eiY

,+ sW\Ubh]``cbg dfs`Yjsg XUbg ,+ ZcfU[Yg [schYW\b]eiYg' cbh shs ih]`]gsg dcif `�UbU`mgY XYg K;=E)

<b -+-+ Yh -+-,' 3/ sW\Ubh]``cbg dfs`Yjsg XUbg /, hfUbW\sYg fsU`]gsYg XUbg `Y WUXfY XY `U XYil]taY d\UgY XY `�shiXY

[schYW\b]eiY cbh shs ih]`]gsg XUbg `Y WU`Wi` XYg hYbYifg XY ZcbX $JE:(CUjU`]b' -+-+6 JE:(CUjU`]b' -+-, RfsXUWh]cb Yb WcifgS%)

1,0 HpOCJ?JGJBD@ ?{p>C<IODGGJII<B@

3.2.1 RÉFÉRENCES 

CY dfs`tjYaYbh' `U aUb]di`Uh]cb Yh `U WcbgYfjUh]cb XYg sW\Ubh]``cbg dfs`Yjsg XUbg `Yg hfUbW\sYg X�Yld`cfUh]cb Yh `Yg ZcfU[Yg

cbh shs YZZYWhisg WcbZcfasaYbh Uil fYWcaaUbXUh]cbg Xi :YbhfY X�YldYfh]gY Yb UbU`mgY Ybj]fcbbYaYbhU`Y Xi HisVYW

$:<8<H% Yh fYdcgYbh gif `�Udd`]WUh]cb XYg dfcWsXifYg XsWf]hYg XUbg `Yg [i]XYg \UV]hiY``YaYbh ih]`]gsg XUbg `Y XcaU]bY' gc]h 5

— >i]XY X�sW\Ubh]``cbbU[Y p XYg Z]bg X�UbU`mgYg Ybj]fcbbYaYbhU`Yg 5 :U\]Yf , � >sbsfU`]hsg $:<8<H' -++3%6

— >i]XY X�sW\Ubh]``cbbU[Y p XYg Z]bg X�UbU`mgYg Ybj]fcbbYaYbhU`Yg 5 :U\]Yf 0 � oW\Ubh]``cbbU[Y XYg gc`g $:<8<H' -+,+%6

— >i]XY XY WUfUWhsf]gUh]cb XYg hYffU]bg $D<EM' -++.%)

3.2.2 PROCÉDURE DE NETTOYAGE DES ÉQUIPEMENTS 

C�YbgYaV`Y XYg sei]dYaYbhg bcb XsX]sg ih]`]gsg dcif `Y dfs`tjYaYbh Yh `�\cac[sbs]gUh]cb XYg sW\Ubh]``cbg cbh shs bYhhcmsg

YbhfY W\UeiY ih]`]gUh]cb gY`cb `U dfcWsXifY XY bYhhcmU[Y fYWcaaUbXsY dUf `Y :<8<H)
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3.2.3 ÉCHANTILLONNAGE DES SOLS 

CYg sW\Ubh]``cbg XY gc`g cbh shs dfs`Yjsg p `�U]XY XY hfiY``Yg Yb UW]Yf ]bclmXUV`Y p `�]bhsf]Yif XYg hfUbW\sYg X�Yld`cfUh]cb' Yb

Wcbh]bi XUbg W\UWibY XYg ib]hsg ghfUh][fUd\]eiYg fYbWcbhfsYg ci p ]bhYfjU``Yg fs[i`]Yfg XY +'0 a p `�]bhsf]Yif X�ibY auaY

ib]hs ghfUh][fUd\]eiY XUbg `U aYgifY Xi dcgg]V`Y)

CYg sW\Ubh]``cbg cbh shs bcaasg Yb ZcbWh]cb Xi hmdY XY gcbXU[Y $KI 5 hfUbW\sY K;=E%' Xi biasfc Xi gcbXU[Y Yh Xi biasfc

gseiYbh]Y` Xi dfs`tjYaYbh aUbiY` $GD% YZZYWhis $KI(-+(GD, shUbh `Y dfYa]Yf GD XUbg `U hfUbW\sY biasfc -+%)

CYg sW\Ubh]``cbg dfs`Yjsg XUbg `Yg hfUbW\sYg fsU`]gsYg XUbg `Y WUXfY XY `U gYWcbXY d\UgY X�]bjYgh][Uh]cb [schYW\b]eiY cbh

s[U`YaYbh shs bcaasg Yb ZcbWh]cb Xi hmdY XY gcbXU[Y $KG 5 hfUbW\sY RhYgh d]hS%' XY `�UbbsY' X�ibY `YhhfY dYfaYhhUbh

X�]XYbh]Z]Yf `Y gYWhYif shiX]s $G 5 gYWhYif XY `�ig]bY RdfcWYgg d`UbhS' E 5 \U`XY bcfX Rbcfh\S' F 5 FGJ=' JN 5 \U`XY giX(ciYgh

Rgcih\ kYghS Yh I 5 fcihY RfcUXS%' Xi biasfc XY `U hfUbW\sY Yh Xi biasfc gseiYbh]Y` XY `�sW\Ubh]``cbbU[Y aUbiY` $D8%

YZZYWhis U]bg] eiY XY `�]bhYfjU``Y W]V`s $KG-+(G(+/' D8+, $+',(+'4% shUbh `Y dfYa]Yf D8 fsU`]gs XUbg `�]bhYfjU``Y +',(+'4 a XY

`U hfUbW\sY +/%)

~ h]hfY XY fsZsfYbWY' `Yg sW\Ubh]``cbg dfcjYbUbh XY gcbXU[Yg fsU`]gsg XUbg `Y WUXfY XYg UihfYg shiXYg fYgdYWhYbh `U

bcaYbW`UhifY gi]jUbhY 5 hmdY XY gcbXU[Y $:< 5 hfUbW\sY o<J d\UgY @@' 9? 5 ZcfU[Y [schYW\b]eiY%' gi]j] Xi biasfc Xi

gcbXU[Y Yh Xi biasfc gseiYbh]Y` Xi dfs`tjYaYbh aUbiY` $GD% YZZYWhis ci XY `U Wi]``tfY ZYbXiY $:<(-+(GD, shUbh `Y dfYa]Yf

GD XUbg `U hfUbW\sY biasfc -+' Yh 9?(-+(JJ(, shUbh `U dfYa]tfY Wi]``tfY ZYbXiY XUbg `Y ZcfU[Y biasfc -+%)

Gcif `Yg hfUbW\sYg' `Yg sW\Ubh]``cbg cbh shs Wcadcgsg p dUfh]f XY W]be gcig(sW\Ubh]``cbg \cac[sbs]gsg XUbg XYg Vc`g Yb UW]Yf

]bclmXUV`Y' di]g d`UWsg XUbg XYg dchg XY jYffY UaVfs Zcifb]g dUf `Y `UVcfUhc]fY fYgdcbgUV`Y XYg UbU`mgYg W\]a]eiYg) Lb hchU`

XY ,/0 sW\Ubh]``cbg U U]bg] shs dfs`Yjs `cfg XYg X]ZZsfYbhYg d\UgYg XY hfUjUil' gc]h YbhfY , Yh 1 sW\Ubh]``cbg dUf gcbXU[Y)

LbY XYgWf]dh]cb ghfUh][fUd\]eiY XYg sW\Ubh]``cbg U s[U`YaYbh shs YZZYWhisY UZ]b X�]XYbh]Z]Yf `Yg X]ZZsfYbhYg ib]hsg

ghfUh][fUd\]eiYg dfsgYbhYg gif `Y g]hY)

3.2.4 PROCÉDURE DE CONSERVATION ET DE TRANSPORT DES ÉCHANTILLONS 

LbY Zc]g dfs`Yjsg' `Yg sW\Ubh]``cbg XY gc`g cbh shs WcbgYfjsg XUbg XYg [`UW]tfYg Xcbh `U hYadsfUhifY ]bhYfbY shU]h aU]bhYbiY

Uihcif XY /z: p `�U]XY XY V`cWg fsZf][sfUbhg ci Ui fsZf][sfUhYif `cfgeiY dcgg]V`Y' ^igei�p `Yif Uff]jsY Ui `UVcfUhc]fY X�UbU`mgYg)

1,1 KMJBM<HH@ <I<GTODLP@

KfYbhY $.+% sW\Ubh]``cbg XY gc`g dfs`Yjsg `cfg XY `U fsU`]gUh]cb XYg hfUbW\sYg dcif `U K;=E Yh XY `�o<J ( d\UgY @@ U]bg] eiY XY

ZcfU[Y [schYW\b]eiY dfcjYbUbh XY XYil ib]hsg ghfUh][fUd\]eiYg X]gh]bWhYg' gc]h ib gUV`Y Z]b p g]`hYil [f]g $,2 sW\Ubh]``cbg% Yh

ib gUV`Y [fUjY`Yil Vfib fci[Y $,. sW\Ubh]``cbg%' cbh shs UbU`mgsg UZ]b XY aYgifYf `U WcbWYbhfUh]cb XY -1 ashUil $8`' 8[' 8g'

9U' :U' :X' :c' :f' :f1' :i' =Y' ?[' B' C]' D[' Db' Dc' EU' E]' GV' JV' JY' Jb' K]' M Yh Qb%) :YfhU]bg XY WYg sW\Ubh]``cbg cbh

s[U`YaYbh shs UbU`mgsg dcif WcbbU]hfY `Yif WcbhYbi Yb WUfVcbY cf[Ub]eiY hchU` $:FK% Yh Yb gciZfY' XY auaY eiY `Yif d?)

Ccfg XYg gcbXU[Yg fsU`]gsg p `�shs -+-+' 01 sW\Ubh]``cbg dfcjYbUbh XYg XYil ib]hsg XsWf]hYg dfsWsXYaaYbh $// sW\Ubh]``cbg XY

gUV`Y [fUjY`Yil Yh ,- sW\Ubh]``cbg XY gUV`Y Z]b p g]`hYil% cbh shs UbU`mgsg UZ]b XY aYgifYf `U WcbWYbhfUh]cb Yb .- ashUil

$8`' 8[' 8g' 9U' 9Y' 9]' 9' :U' :X' :c' :f' :i' =Y' ?[' B' C]' D[' Db' Dc' EU' E]' GV' JV' JY' J]' Jb' Jf' K\' K]' L' M

Yh Qb%) ;Yg UbU`mgYg dcif WcbbU]hfY `Yif WcbhYbi Yb WUfVcbY cf[Ub]eiY hchU` $:FK% Yh `Yif d? cbh shs fsU`]gsYg)
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Ccfg XYg gcbXU[Yg fsU`]gsg p `�\]jYf -+-,' -3 sW\Ubh]``cbg dfcjYbUbh XYg XYil ib]hsg XsWf]hYg dfsWsXYaaYbh $,- sW\Ubh]``cbg

XY gUV`Y [fUjY`Yil Yh ,1 sW\Ubh]``cbg XY gUV`Y Z]b p g]`hYil% cbh shs UbU`mgsg UZ]b XY aYgifYf `U WcbWYbhfUh]cb Yb -/ ashUil

$8`' 8[' 8g' 9U' :U' :X' :c' :f' :i' =Y' ?[' B' C]' D[' Db' Dc' EU' E]' GV' JV' JY' K]' M Yh Qb%) ;Yg UbU`mgYg dcif

WcbbU]hfY `Yif WcbhYbi Yb WUfVcbY cf[Ub]eiY hchU` $:FK% Yh `Yif d? cbh shs fsU`]gsYg)

CYg sW\Ubh]``cbg XY gc`g cbh shs UbU`mgsg dUf `Y `UVcfUhc]fY 8>8K CUVcfUhc]fYg' p `Yifg giWWifgU`Yg XY HisVYW ci XY DcbhfsU`

gY`cb `Yg VYgc]bg' ei] gcbh hcig XYil UWWfsX]hsg dUf `Y D<C:: dcif `Yg dUfUathfYg XYaUbXsg)

1,2 KMJBM<HH@ ?@ >JIOM}G@ ?@ G< LP<GDOp

8Z]b XY WcbZ]faYf `U jU`]X]hs XYg ash\cXYg XY aYgifYg XYg WcbWYbhfUh]cbg Yb ashUil' ib dfc[fUaaY XY Wcbhfw`Y XY `U eiU`]hs

U shs Udd`]eis) ;Yil sW\Ubh]``cbg Xid`]WUhU dfs`Yjsg Ui Wcifg XY `U fsU`]gUh]cb XYg hfUbW\sYg dcif `U K;=E Yh \i]h sW\Ubh]``cbg

Xid`]WUhUg $0 p `�shs -+-+ Yh . p `�\]jYf -+-,% dfs`Yjsg Ui Wcifg XY `U gYWcbXY d\UgY XY `�shiXY [schYW\b]eiY cbh XcbW

s[U`YaYbh shs hfUbga]g p 8>8K CUVcfUhc]fYg' UZ]b XY jsf]Z]Yf `U WcffYgdcbXUbWY YbhfY WYil(W] Yh `Yg sW\Ubh]``cbg cf][]bUil

WcffYgdcbXUbhg)

GUf U]``Yifg' XYg Wcbhfw`Yg ]bhYfbYg cbh s[U`YaYbh shs YZZYWhisg dUf `Y `UVcfUhc]fY)



HDI@ ?@ GDOCDPH =<D@+E<H@N
HDN@ y EJPM ?@ G%pOP?@ NKp>D<GDNp@ NPM G< O@I@PM ?@ AJI? I<OPM@GG@ ?<IN G@N NJGN
B<G<ST GDOCDPH &><I<?<' DI>, z H<D 0.0/

RNK
IJ 0./+/0140+..

K<B@ /1

2 HpOCJ?JGJBD@

2,/ NpG@>ODJI ?@N p>C<IODGGJIN

4.1.1 CORRÉLATION DES UNITÉS STRATIGRAPHIQUES 

CYg hfUbW\sYg X�Yld`cfUh]cb fsU`]gsYg XUbg `Y WUXfY XY `�shiXY gif `U K;=E Yh XUbg `Y WUXfY XY `U gYWcbXY d\UgY XY `�shiXY

[schYW\b]eiY cbh shs YZZYWhisYg XUbg XYg gYWhYifg b�UmUbh dUg shs UZZYWhsg dUf XYg UWh]j]hsg X�cf][]bY Ubh\fcd]eiY' gY`cb `Yg

]bZcfaUh]cbg X]gdcb]V`Yg) ;Y d`ig' `Yg sW\Ubh]``cbg gs`YWh]cbbsg XUbg `Yg hfUbW\sYg X�Yld`cfUh]cb XY `�o<J � d\UgY @@ Yh `Yg

ZcfU[Yg cbh shs gs`YWh]cbbsg XUbg XYg ib]hsg ghfUh][fUd\]eiYg bUhifY``Yg Yh bcb fYaUb]sYg)

9]Yb eiY `Yg gc`g fYhfcijsg XUbg `Yg hfUbW\sYg X�Yld`cfUh]cb Yh `Yg ZcfU[Yg ih]`]gsg XUbg `Y WU`Wi` XYg K;=E gc]Ybh

\shsfc[tbYg' eiUhfY ib]hsg ghfUh][fUd\]eiYg m gcbh ZfseiYaaYbh fYhfcijsYg) ;�UVcfX' ib \cf]ncb XY hYffY js[shU`Y ci XY

hcifVY Ygh dfsgYbh Yb gifZUWY) Jcig WYhhY ib]hs' `Yg gc`g bUhifY`g gcbh Wcadcgsg X�ibY U`hYfbUbWY XY hfc]g ib]hsg

ghfUh][fUd\]eiYg df]bW]dU`Yg) CU dfYa]tfY Ygh WcadcgsY XY gUV`Y [fUjY`Yil p gUV`Y Yh [fUj]Yf' WcadcfhUbh XYg WU]``cil Yh

dUfZc]g XYg V`cWg) CU gYWcbXY Ygh ibY ib]hs WcadcgsY XY gUV`Y Z]b p gUV`Y g]`hYil' WcadcfhUbh ib dYi XY [fUj]Yf dUf YbXfc]hg)

=]bU`YaYbh ibY hfc]g]taY ib]hs XY g]`h p g]`h Uf[]`Yil Ygh dUfZc]g fYhfcijsY df]bW]dU`YaYbh Yb dfcZcbXYif)

8]bg]' `Yg WU`Wi`g aYbUbh p `U XshYfa]bUh]cb XYg K;=E cbh shs fsU`]gsg p dUfh]f XYg fsgi`hUhg UbU`mh]eiYg cVhYbig gif `Yg ib]hsg

ghfUh][fUd\]eiYg XsWf]hYg WcaaY shUbh ib gUV`Y [fUjY`Yil $2/ sW\Ubh]``cbg% Yh ib gUV`Y Z]b $0+ sW\Ubh]``cbg%' di]geiY WYg

XYfb]tfYg gcbh `Yg d`ig fsdUbXiYg Yh XcbW `Yg d`ig fYdfsgYbhUh]jYg XYg gc`g dfsgYbhg XUbg `U ncbY X�shiXY)

4.1.2 INFLUENCE DE LA CONTAMINATION ANTHROPIQUE SUR LES ÉCHANTILLONS 

:caaY XsWf]h dfsWsXYaaYbh' `Y dfs`tjYaYbh XYg sW\Ubh]``cbg U shs YZZYWhis XY ZUrcb p g�UggifYf eiY `Yg sW\Ubh]``cbg fYhYbig

dcif `U XshYfa]bUh]cb XYg K;=E' V]Yb ei�shUbh X�cf][]bY bUhifY``Y Yh bcb fYaUb]sY' gc]Ybh YlYadhg XY WcbhUa]bUh]cb

Ubh\fcd]eiY) :YfhU]bYg hfUbW\sYg fsU`]gsYg XUbg `Y WUXfY XY `U WUfUWhsf]gUh]cb Ybj]fcbbYaYbhU`Y Xi g]hY cbh s[U`YaYbh shs

ih]`]gsYg dcif `Y WU`Wi` XYg K;=E) :Yg hfUbW\sYg cbh shs fsU`]gsYg XUbg `Y gYWhYif Xi C<K@ ih]`]gs dUf `Y fY`U]g fcih]Yf Xi

_]`cathfY .3,) KcihYZc]g' `Yg sW\Ubh]``cbg ih]`]gsg dcif `Y WU`Wi` XYg K;=E cbh shs gs`YWh]cbbsg XUbg `Yg hfUbW\sYg cx `Yg gc`g

b�shU]Ybh dUg fYaUb]sg Yh XUbg XYg \cf]ncbg XY gc`g bUhifY`g bcb dYfhifVsg)

2,0 <I<GTN@ NO<ODNODLP@

LbY UbU`mgY ghUh]gh]eiY X]gh]bWhY U shs fsU`]gsY gif W\UWibY XYg XYil ib]hsg ghfUh][fUd\]eiYg Wcbg]XsfsYg dcif shUV`]f `U hYbYif

XY ZcbX' gc]h `�ib]hs XY gUV`Y [fUjY`Yil Yh `�ib]hs XY gUV`Y Z]b)

C�UbU`mgY U shs fsU`]gsY p `�U]XY Xi `c[]W]Y` GfcL:C XY `�Environmental Protection Agency $<G8% Yb g�UddimUbh gif `Yg

[i]XYg Yh ash\cXYg dfcdcgsg dUf `Y D<C:: Yh dUf `�<G8' gc]h 5

— >i]XY XY WUfUWhsf]gUh]cb d\mg]WcW\]a]eiY XY `�shUh ]b]h]U` XYg gc`g UjUbh `�]ad`UbhUh]cb X�ib dfc^Yh ]bXighf]Y`

$D;;<C::' -+,1%6

— C][bYg X]fYWhf]WYg gif `�sjU`iUh]cb XYg hYbYifg XY ZcbX bUhifY``Yg XUbg `Yg gc`g $D;;<=G' -+,-%6
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— Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities – Unified Guidance $<G8' -++4%' ib [i]XY ei]'

V]Yb ei�Udd`]eis Uil YUil gcihYffU]bYg' Zcifb]h ibY XYgWf]dh]cb hftg XshU]``sY XYg X]ZZsfYbhg hYghg ghUh]gh]eiYg ih]`]gsg6

— ProUCL Version 5.1.002 Technical Guide – Statistical Software for Environmental Applications for Data Sets with and 

without Nondetect Observations $<G8' -+,0%)

CY `c[]W]Y` GfcL:C Ygh Yb aYgifY X�YZZYWhiYf XYg WU`Wi`g ghUh]gh]eiYg dcif XYg X]ghf]Vih]cbg WcadcfhUbh Ui a]b]aia

hfc]g fsgi`hUhg gidsf]Yifg p `U `]a]hY XY XshYWh]cb fUddcfhsY dUf `Y `UVcfUhc]fY $C;I%) 8]bg]' ibY UbU`mgY ghUh]gh]eiY U shs

fsU`]gsY dcif hcig `Yg dUfUathfYg Xcbh hfc]g fsgi`hUhg ci d`ig shU]Ybh gidsf]Yifg p `U C;I)

@` Ygh hcihYZc]g p bchYf eiY dcif eiY `�UbU`mgY ghUh]gh]eiY gc]h ^i[sY Z]UV`Y Yh fYdfsgYbhUh]jY' ]` Ygh fYWcaaUbXs X�ih]`]gYf Ui

a]b]aia ,+ fsgi`hUhg gidsf]Yifg p `U C;I) ;Y d`ig' `�<G8 fYWcaaUbXY ei�ibY dfcdcfh]cb X�Ui ac]bg 0+ " XYg fsgi`hUhg

UbU`mgsg gc]h gidsf]YifY p `U C;I UZ]b X�cVhYb]f XYg fsgi`hUhg g][b]Z]WUh]Zg) 8]bg]' `Yg fsgi`hUhg XY `�UbU`mgY ghUh]gh]eiY XYg

dUfUathfYg dcif `YgeiY`g `U X]ghf]Vih]cb WcadcfhU]h ac]bg XY ,+ fsgi`hUhg gidsf]Yifg p `U C;I' ci Xcbh ac]bg XY 0+ " XYg

fsgi`hUhg shU]Ybh gidsf]Yifg p `U C;I' XYjfcbh uhfY ]bhYfdfshsg UjYW dfiXYbWY)

<b d`ig XY jsf]Z]Yf `U X]ghf]Vih]cb XYg XcbbsYg' `Y `c[]W]Y` ih]`]gs dYfaYh' bchUaaYbh' XY hYb]f WcadhY XYg jU`Yifg ]bZsf]YifYg p

`U C;I p `�U]XY XY ash\cXYg ghUh]gh]eiYg d`ig Uddfcdf]sYg eiY `U g]ad`Y giVgh]hih]cb dUf `U C;I ci `U C;I*-)

;Ubg ib dfYa]Yf hYadg' dcif W\UeiY dUfUathfY' `Yg ghUh]gh]eiYg XYgWf]dh]jYg XY VUgY $a]b]aia' aUl]aia' acmYbbY' sWUfh(

hmdY Yh eiUfh]`Yg% cbh shs WU`Wi`sYg Yh ib \]ghc[fUaaY U shs Wcbghfi]h) ;Ubg `Y WUg cx XYg XcbbsYg bcb XshYWhsYg $E;6 W�Ygh(

p(X]fY XYg XcbbsYg ]bZsf]YifYg p `U C;I% shU]Ybh dfsgYbhYg' `U acmYbbY Yh `�sWUfh(hmdY cbh shs WU`Wi`sg p dUfh]f XY `U ash\cXY

BUd`Ub(DY]Yf $BD%' Yb dfsgiaUbh ibY X]ghf]Vih]cb bcfaU`Y)

;Ubg ib XYil]taY hYadg' `U X]ghf]Vih]cb bcfaU`Y ci `c[(bcfaU`Y XYg XcbbsYg U shs jsf]Z]sY) Echcbg eiY GfcL:C jsf]Z]Y

s[U`YaYbh g] `Yg XcbbsYg gi]jYbh ibY X]ghf]Vih]cb [UaaU' aU]g eiY WY`U b�U dUg shs ih]`]gs di]geiY' WcaaY ]bX]eis XUbg `Y

[i]XY hYW\b]eiY Xi `c[]W]Y` $<G8' -+,0%' `U dYfZcfaUbWY XYg `]a]hYg ghUh]gh]eiYg XshYfa]bsYg p `�U]XY XY WYhhY X]ghf]Vih]cb Ygh

YbWcfY dYi XcWiaYbhsY) CY `c[]W]Y` jsf]Z]Y `U bcfaU`]hs p `�U]XY XYg hYghg ghUh]gh]eiYg C]``]YZcfg Yh J\Ud]fc(N]`_ $JN%) CY hYgh

XY J\Ud]fc(N]`_ $JN% U shs ih]`]gs `cfgeiY `Y bcaVfY XY XcbbsYg gidsf]YifYg p `U C;I shU]h ]bZsf]Yif ci s[U` p 0+ Yh `Y hYgh XY

C]``]YZcfg U shs ih]`]gs `cfgeiY `Y bcaVfY XY XcbbsYg gidsf]YifYg p `U C;I shU]h gidsf]Yif p 0+) <b YZZYh' `Y hYgh C]``]YZcfg

dYfZcfaY a]Yil gif `Yg X]ghf]Vih]cbg WcadhUbh 0+ XcbbsYg ci d`ig) 8]bg]' `U jsf]Z]WUh]cb XY `U X]ghf]Vih]cb g�Ygh ZU]hY gY`cb `Yg

shUdYg gi]jUbhYg 5

— WU`Wi` XY `U jU`Yif Xi hYgh JN ci C]``]YZcfg gif `Yg XcbbsYg gidsf]YifYg p `U C;I6

— WU`Wi` XY `U jU`Yif Xi hYgh JN ci C]``]YZcfg gif `Y `c[Uf]h\aY XYg XcbbsYg gidsf]YifYg p `U C;I6

— WcadUfU]gcb XYg fsgi`hUhg UjYW `U jU`Yif Wf]h]eiY WcffYgdcbXUbh Ui bcaVfY XY XcbbsYg ih]`]gsYg Yh Ui b]jYUi XY WcbZ]UbWY

Xsg]fs $XUbg WYfhU]bg WUg' `U jU`Yif Wf]h]eiY gi[[sfsY dUf GfcL:C U shs acX]Z]sY UZ]b XY fYZ`shYf `Y b]jYUi XY WcbZ]UbWY

fYWcaaUbXs dUf `�<G8 R-++4S%6

— giVgh]hih]cb XYg XcbbsYg E; p `�U]XY X�ibY fs[fYgg]cb gif `Yg ghUh]gh]eiYg X�cfXfY $fY[fYgg]cb cb cfXYf ghUh]gh]Wg6 IFJ%6

— WU`Wi` XY `U acmYbbY Yh XY `�sWUfh(hmdY XYg XcbbsYg bcfaU`Yg ci bcfaU`]gsYg Udftg giVgh]hih]cb XYg E;)

Echcbg eiY dcif `U hfUbgZcfaUh]cb `c[Uf]h\a]eiY' GfcL:C ih]`]gY `Y `c[Uf]h\aY bsdsf]Yb $`b% XYg XcbbsYg Yh bcb `Y

`c[Uf]h\aY Yb VUgY ,+ $`c[,+%)
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2,1 HpOCJ?@ >CJDND@ KJPM G{pQ<GP<ODJI ?@N O?AI

~ dUfh]f XYg fsgi`hUhg XY `�UbU`mgY ghUh]gh]eiY' XYg K;=E cbh shs sjU`isYg) CYg jU`Yifg WU`Wi`sYg dYfaYhhYbh X�cVhYb]f ibY

WcbWYbhfUh]cb ]b]h]U`Y fYdfsgYbhUh]jY Xi a]`]Yi bUhifY` UjUbh XsjY`cddYaYbh)

ohUbh Xcbbs eiY `Y >i]XY XY WUfUWhsf]gUh]cb Xi D<C:: X]WhY X�ih]`]gYf `U ash\cXY XY `U j]Vf]ggY gidsf]YifY dcif `�sjU`iUh]cb

XY `U K;=E XUbg `Yg gc`g Yh eiY `Y D<C:: b�UWWYdhY eiY WYhhY ash\cXY XUbg gcb UbU`mgY XYg Xcgg]Yfg' WY``Y(W] U XcbW shs

ih]`]gsY dcif shUV`]f `U K;=E XUbg `Yg gc`g6 `Yg X]ghf]Vih]cbg bcfaU`Yg ci `c[(bcfaU`Y gcbh g]ad`YaYbh dfsgYbhsg p h]hfY

]bX]WUh]Z)

CU ash\cXY XY `U j]Vf]ggY gidsf]YifY dfcdcgsY dUf `Y D<C:: $D;;<C::' -+,1% U shs WU`Wi`sY dcif `Yg gc`g' gY`cb

`�seiUh]cb 5

Vibrisse supérieure = 3e quartile + (3e quartile – 1er quartile) * 1,5 

C�sjU`iUh]cb XYg K;=E p dUfh]f XY `U X]ghf]Vih]cb bcfaU`Y ci `c[(bcfaU`Y Ygh VUgsY gif `U XshYfa]bUh]cb XY `�]bhYfjU``Y XY

WcbZ]UbWY Uihcif X�ib WYbh]`Y' gY`cb `U ash\cXY gi[[sfsY dUf `�<G8 $-++4%) CU hYbYif XY ZcbX XY W\UeiY dUfUathfY Ygh U]bg]

XshYfa]bsY Yb shUV`]ggUbh `U `]a]hY gidsf]YifY XY WcbZ]UbWY p 40 " Xi 40Y WYbh]`Y XY `U X]ghf]Vih]cb) <b X�UihfYg achg' WYhhY

ash\cXY dYfaYh X�shUV`]f `U jU`Yif `]a]hY dcif `UeiY``Y ]` Ygh gyf p 40 " eiY WYhhY jU`Yif Ygh s[U`Y ci gidsf]YifY Ui

40YWYbh]`Y)

CU hYbYif XY ZcbX Ygh XcbW sjU`isY' dcif ibY X]ghf]Vih]cb bcfaU`Y' gY`cb `�seiUh]cb 5

Teneur de fond = moyenne + écart type * #(P;n;") 

Fx 5

# Ygh ib ZUWhYif XsdYbXUbh XY `�]bhYfjU``Y XY WcbZ]UbWY $, ( " 7 40 "%' Xi dYfWYbh]`Y fYW\YfW\é $G% Yh Xi bcaVfY XY

XcbbsYg $b%) ;Ubg `Yg WUg cx `U X]ghf]Vih]cb U shs hfUbgZcfasY Ui XsVih XY `�UbU`mgY' `U hYbYif XY ZcbX U]bg] cVhYbiY Xc]h uhfY

fYhfUbgZcfasY gY`cb `U hfUbgZcfaUh]cb ]bjYfgY)
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3 MpNPGO<ON

3,/ ?@N>MDKODJI NOM<ODBM<KCDLP@ ?@N NJGN

CU bUhifY Yh WYfhU]bYg dfcdf]shsg XYg aUhsf]Uil dfsgYbhg XUbg `Yg gc`g Xi g]hY p `�shiXY cbh shs XshYfa]bsYg p dUfh]f XYg

cVgYfjUh]cbg fsU`]gsYg Ui Wcifg XYg hfUjUil gif `Y hYffU]b) @` Ygh p bchYf eiY `U XYgWf]dh]cb XYg gc`g U shs YZZYWhisY ib]eiYaYbh

gif `U VUgY X�ib YlUaYb j]giY` XYg gc`g dfsgYbhg XUbg `Yg hfUbW\sYg X�Yld`cfUh]cb Yh `Yg ZcfU[Yg) CU XYgWf]dh]cb U U]bg] shs

fsU`]gsY gY`cb ibY ash\cXY X�]XYbh]Z]WUh]cb Yh XY W`Ugg]Z]WUh]cb fYWcbbiY' gc]h `Y gmghtaY XY W`Ugg]Z]WUh]cb ib]Z]sY XYg gc`g)

<``Y dYih hcihYZc]g ]ad`]eiYf `Y fYWcifg Ui ^i[YaYbh Yh p `�]bhYfdfshUh]cb Xi dYfgcbbY` UmUbh fsU`]gs `�YlUaYb XYg aUhsf]Uil)

CYg gc`g bUhifY`g fYhfcijsg XUbg `Yg hfUbW\sYg X�Yld`cfUh]cb Yh `Yg ZcfU[Yg shU]Ybh d`ihwh \shsfc[tbYg' hUbh Yb hYfaYg XY

Wcadcg]h]cb Yh XY [fUbi`cashf]Y ei�Yb hYfaYg XY gseiYbWY ghfUh][fUd\]eiY) KcihYZc]g' WcaaY aYbh]cbbs d`ig \Uih' eiUhfY

ib]hsg ghfUh][fUd\]eiYg df]bW]dU`Yg shU]Ybh ]XYbh]Z]UV`Yg XUbg `U d`idUfh XYg ZcfU[Yg)

;Y ZUrcb [sbsfU`Y' ib \cf]ncb XY hYffY js[shU`Y Ygh dfsgYbh Yb gifZUWY gif ibY sdU]ggYif jUf]Ubh XY +'+0 p , a) Jcig WYhhY

ib]hs' hfc]g df]bW]dU`Yg ib]hsg ghfUh][fUd\]eiYg' dUfZc]g ]bhYfWU`sYg X�UihfYg ib]hsg fYhfcijsYg dcbWhiY``YaYbh' gcbh

ZfseiYaaYbh cVgYfjsYg) CU dfYa]tfY Ygh WcadcgsY XY gUV`Y [fUjY`Yil p gUV`Y Yh [fUj]Yf' WcadcfhUbh XYg WU]``cil $+ " p

,0 "% Yh dUfZc]g XYg V`cWg $+ " p ,+ "%' XY Wci`Yif VfibY p Vfib fci[Y g]`h Yh Uf[]`Y) CU gYWcbXY Ygh ibY ib]hs WcadcgsY XY

gUV`Y Z]b p gUV`Y g]`hYil' WcadcfhUbh ib dYi XY [fUj]Yf dUf YbXfc]hg' XY Wci`Yif [f]g dq`Y p Vfib dq`Y) =]bU`YaYbh' ibY

hfc]g]taY ib]hs XY g]`h p g]`h Uf[]`Yil [f]g Ygh dUfZc]g fYhfcijsY df]bW]dU`YaYbh Yb dfcZcbXYif) ;Y d`ig' `Y fcW U shs fYbWcbhfs

XUbg hfc]g hfUbW\sYg X�Yld`cfUh]cb Yh XUbg hcig `Yg ZcfU[Yg ih]`]gsg XUbg `Y WUXfY XY WYhhY shiXY' p ibY dfcZcbXYif jUf]Ubh

YbhfY ,', Yh ,.'1/ a)

CYg fUddcfhg XYg hfUbW\sYg X�Yld`cfUh]cb fsU`]gsYg XUbg `Y WUXfY XY `�shiXY gif `Yg K;=E' XUbg `Y WUXfY XY `�o<J ( d\UgY @@'

U]bg] eiY XUbg `Y WUXfY XY `U gYWcbXY d\UgY [schYW\b]eiY Yh XYg ZcfU[Yg [schYW\b]eiYg gcbh dfsgYbhsg fYgdYWh]jYaYbh Uil

UbbYlYg 9' :' ; Yh < Yh Wcbh]YbbYbh ibY XYgWf]dh]cb XshU]``sY XYg X]ZZsfYbhYg ib]hsg ghfUh][fUd\]eiYg fYbWcbhfsYg)

3,0 MpNPGO<ON <I<GTODLP@N

5.2.1 CRITÈRES DE COMPARAISON 

CYg fsgi`hUhg XYg UbU`mgYg YZZYWhisYg gif `Yg sW\Ubh]``cbg XY gc`g cbh shs ]bhYfdfshsg Yb ZcbWh]cb XYg Wf]htfYg [sbsf]eiYg | 8}'

| 9 } Yh | : } Xi >i]XY X�]bhYfjYbh]cb � GfchYWh]cb XYg gc`g Yh fs\UV]`]hUh]cb XYg hYffU]bg WcbhUa]bsg Xi D<C::

$D;;<C::' -+,1V% Yh XYg jU`Yifg `]a]hYg XY `�UbbYlY @ Xi It[`YaYbh gif `�YbZci]ggYaYbh XYg gc`g WcbhUa]bsg $I<J:%'

WcaaibsaYbh UddY`sg Wf]htfYg | ; }) :Yg Wf]htfYg gcbh dfsgYbhsg Uil hUV`YUil , Yh -)

CYg fsgi`hUhg Wcad`Yhg X�UbU`mgYg W\]a]eiYg gif `Yg sW\Ubh]``cbg XY gc` ih]`]gsg dcif `�sjU`iUh]cb XYg K;=E gcbh dfsgYbhsg

Uil hUV`YUil , Yh - hUbX]g eiY `Yg WYfh]Z]WUhg X�UbU`mgYg W\]a]eiYg gcbh dfsgYbhsg p `�UbbYlY =)
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5.2.2 ÉCHANTILLONS UTILISÉS POUR L’ÉVALUATION DES TDFN 

CYg fsgi`hUhg X�UbU`mgYg W\]a]eiYg cVhYbig gif `Yg sW\Ubh]``cbg XY `�ib]hs XY gUV`Y [fUjY`Yil cbh acbhfs XYg WcbWYbhfUh]cbg

gidsf]YifYg Uil hYbYifg XY ZcbX shUV`]Yg dcif `U dfcj]bWY [sc`c[]eiY Xi Jidsf]Yif $Wf]htfYg [sbsf]eiYg | 8 }% dcif XYil

dUfUathfYg' gc]h `�UfgYb]W $XYil sW\Ubh]``cbg% Yh `Y W\fcaY \YlUjU`Ybh $g]l sW\Ubh]``cbg%) Gcif `Y W\fcaY \YlUjU`Ybh' XYil

sW\Ubh]``cbg dfsgYbhYbh XYg WcbWYbhfUh]cbg Wcadf]gYg YbhfY `Yg Wf]htfYg | 9 } Yh | : } Yh eiUhfY sW\Ubh]``cbg dfsgYbhYbh XYg

WcbWYbhfUh]cbg gidsf]YifYg Ui Wf]htfY | : })

Gcif `�ib]hs XY gUV`Y Z]b' `Yg fsgi`hUhg XYg UbU`mgYg W\]a]eiYg cbh s[U`YaYbh acbhfs XYg WcbWYbhfUh]cbg gidsf]YifYg Uil

Wf]htfYg [sbsf]eiYg | 8 } dcif `�UfgYb]W $XYil sW\Ubh]``cbg% Yh gidsf]YifYg Ui Wf]htfY | 9 } dcif `Y W\fcaY \YlUjU`Ybh

$ib sW\Ubh]``cb%)

G9A9HE 9A 7<EB@9 <9J5I5?9AG

~ `U gi]hY XYg XsdUggYaYbhg Yb W\fcaY \YlUjU`Ybh cVgYfjsg Yb -+,3' ibY shiXY gdsW]U`]gsY U shs fsU`]gsY UZ]b XY XshYfa]bYf

gcb cf][]bY Yh XY Xs`]a]hYf gU dfsgYbWY gif `Y g]hY $NJG' -+-,%' dcif fsdcbXfY Uil XYaUbXYg Xi D<C::)

<b -+-+' XYg sW\Ubh]``cbg cbh shs dfs`Yjsg XY ZUrcb WcbWYbhf]eiY Uihcif XYg hfc]g hfUbW\sYg UmUbh dfsgYbhs XYg hYbYifg Yb

:f M@ gidsf]YifYg Ui Wf]htfY [sbsf]eiY | 9 } Xi >i]XY X�]bhYfjYbh]cb Yb -+,3) Kcig `Yg sW\Ubh]``cbg fYWiY]``]g gif `Y fUmcb

XY 0+ a Uihcif XYg hfc]g hfUbW\sYg cbh dfsgYbhs XYg hYbYifg Yb W\fcaY \YlUjU`Ybh ]bZsf]YifYg Ui Wf]htfY [sbsf]eiY | 8 } Xi

>i]XY X�]bhYfjYbh]cb' `cfgeiY UbU`mgsg p `�U]XY XY `U ash\cXY dUf W\fcaUhc[fUd\]Y ]cb]eiY) @` Ygh dcgg]V`Y eiY `Yg

WcbWYbhfUh]cbg XshYWhsYg XUbg `Yg sW\Ubh]``cbg `cfg XY `U WUfUWhsf]gUh]cb XY -+,3 gc]Ybh Uhhf]ViUV`Yg' Yb hcih ci Yb dUfh]Y' pXYg

]bhYfZsfYbWYg Yb `]Yb UjYW `U ash\cXY UbU`mh]eiY ih]`]gsY $Wc`cf]ashf]Y%)

8]bg]' ]` UddUfUvh fU]gcbbUV`Y XY WcbW`ifY eiY `Yg WcbWYbhfUh]cbg d`ig s`YjsYg Yb :f M@ cVhYbiYg Yb -+,3 gcbh Uhhf]ViUV`Yg p

XYg ZUil dcg]h]Zg XY `U ash\cXY ci' Xi ac]bg' `Yg fsgi`hUhg XY `U dfsgYbhY WUfUWhsf]gUh]cb Wcad`saYbhU]fY XsacbhfYbh eiY WYhhY

WcbWYbhfUh]cb d`ig s`YjsY Yb W\fcaY \YlUjU`Ybh' g] Y``Y Yl]ghY' gYfU]h dcbWhiY``Y Ui Xfc]h XYg hfc]g gYWhYifg ]bjYgh][isg) @` b�m U

XcbW dUg `]Yi XY Wfc]fY ei�]` Yl]ghY ibY dfcV`saUh]eiY Yb W\fcaY \YlUjU`Ybh gif `Y g]hY)

75E6BA9 BE;5A=DH9 GBG5?

CY dcifWYbhU[Y XY aUh]tfY cf[Ub]eiY hchU`Y XUbg `Yg sW\Ubh]``cbg UbU`mgsg jUf]Y YbhfY +'. " Yh 1'- " XUbg `�ib]hs XY gUV`Y

[fUjY`Yil' U`cfg ei�]` jUf]Y XY ac]bg XY +'. " p .'. " XUbg `�ib]hs XY gUV`Y Z]b)

C<

CY d? aYgifs XUbg `Yg sW\Ubh]``cbg XY `�ib]hs XY gUV`Y [fUjY`Yil jUf]Y YbhfY 0'0/ Yh 1'34' U`cfg ei�]` Ygh Wcadf]g YbhfY /'44

Yh 2'+1 XUbg `�ib]hs XY gUV`Y Z]b)

FBH:E9 GBG5?

CU WcbWYbhfUh]cb XY gciZfY hchU` XUbg `Yg sW\Ubh]``cbg UbU`mgsg Ygh XYaYifsY gcig `U `]a]hY XY XshYWh]cb fUddcfhsY Xi

`UVcfUhc]fY $-++ a[*_[%' hUbh XUbg `Yg sW\Ubh]``cbg XY `�ib]hs XY gUV`Y [fUjY`Yil eiY XUbg WY``Y XY gUV`Y Z]b)

5.2.3 RÉSULTATS DU PROGRAMME DE CONTRÔLE DE LA QUALITÉ 

C�sWUfh fY`Uh]Z YbhfY `Yg fsgi`hUhg cVhYbig dcif `Yg sW\Ubh]``cbg Xid`]WUhU Yh WYil cVhYbig dcif `Yg sW\Ubh]``cbg cf][]bUil

WcffYgdcbXUbhg Ygh ]bZsf]Yif p .+ " XUbg `U aU^cf]hs XYg WUg' W�Ygh(p(X]fY dcif -24 XYg -33 sWUfhg WU`Wi`sg) Gcif `Yg bYiZ

sWUfhg shUbh gidsf]Yifg p .+ "' XYil dciffU]Ybh uhfY Yld`]eisg dUf XYg WcbWYbhfUh]cbg fY`Uh]jYaYbh dftg XY `U C;I)



HDI@ ?@ GDOCDPH =<D@+E<H@N
HDN@ y EJPM ?@ G%pOP?@ NKp>D<GDNp@ NPM G< O@I@PM ?@ AJI? I<OPM@GG@ ?<IN G@N NJGN
B<G<ST GDOCDPH &><I<?<' DI>, z H<D 0.0/

RNK
IJ 0./+/0140+..

K<B@ /7

;Ubg hcig `Yg WUg' `Yg fsgi`hUhg p `�cf][]bY XY WYg sWUfhg d`ig ]adcfhUbhg gcbh hcig ]bZsf]Yifg Uil Wf]htfYg [sbsf]eiYg | 8 } dcif

`Yg dUfUathfYg WcbWYfbsg)

CYg fsgi`hUhg Wcad`Yhg Xi dfc[fUaaY XY Wcbhfw`Y XY `U eiU`]hs gcbh dfsgYbhsg Ui hUV`YUi .' hUbX]g eiY `Y WYfh]Z]WUh X�UbU`mgYg

W\]a]eiYg Ygh dfsgYbhs p `�UbbYlY =)

3,1 <I<GTN@ NO<ODNODLP@

C�UbU`mgY ghUh]gh]eiY U shs fsU`]gsY p dUfh]f XYg fsgi`hUhg UbU`mh]eiYg dfsgYbhsg Uil hUV`YUil , Yh -) <b fU]gcb XY `U dfcdcfh]cb

]adcfhUbhY X�sW\Ubh]``cbg ]bZsf]Yifg p `U C;I' `Yg dUfUathfYg gi]jUbhg cbh shs YlW`ig XY `�UbU`mgY 5 Ubh]ac]bY' Uf[Ybh' UfgYb]W'

WUXa]ia' W\fcaY' WcVU`h' Wi]jfY' shU]b' aYfWifY' ac`mVXtbY' b]W_Y`' d`caV Yh gs`sb]ia) CY Wf]htfY [sbsf]eiY | 8 } XY `U

dfcj]bWY Xi Jidsf]Yif gYfU XcbW Udd`]eis dcif WYg dUfUathfYg)

8]bg]' `�UbU`mgY ghUh]gh]eiY U shs fsU`]gsY dcif `�U`ia]b]ia' `Y VUfmia' `Y WU`W]ia' `Y ZYf' `Y `]h\]ia' `Y aU[bsg]ia' `Y

aUb[UbtgY' `Y dchUgg]ia' `Y h]hUbY Yh `Y jUbUX]ia) CY g]`]W]ia' `Y gcX]ia' `Y ghfcbh]ia Yh `Y n]bW cbh s[U`YaYbh shs UbU`mgsg'

aU]g gYi`YaYbh dcif `�ib]hs XY gUV`Y [fUjY`Yil) CU hYbYif XY ZcbX dcif WYg dUfUathfYg U XcbW shs WU`Wi`sY p `�U]XY XY `U

ash\cXY XY `U j]Vf]ggY gidsf]YifY)

CU jsf]Z]WUh]cb XY `U bcfaU`]hs fsU`]gsY p `�U]XY Xi hYgh J\Ud]fc(N]`_ ci Xi hYgh XY C]``]YZcfg' WcaaY XsWf]h p `U gYWh]cb /)-'

acbhfY eiY dcif `�ib]hs XY gUV`Y [fUjY`Yil' gYi`g `�U`ia]b]ia' `Y aU[bsg]ia' `Y aUb[UbtgY' `Y dchUgg]ia' `Y h]hUbY Yh `Y n]bW

fYgdYWhYbh ibY X]ghf]Vih]cb `c[(bcfaU`Y Yh UiWib XYg dUfUathfYg bY gi]h ibY X]ghf]Vih]cb bcfaU`Y)

Gcif `�ib]hs XY gUV`Y Z]b' `U jsf]Z]WUh]cb XY `U bcfaU`]hs fsU`]gsY p `�U]XY Xi hYgh J\Ud]fc(N]`_ acbhfY eiY `Yg dUfUathfYg

gi]jYbh aU^cf]hU]fYaYbh ibY X]ghf]Vih]cb `c[(bcfaU`Y' p `�YlWYdh]cb Xi VUfmia Yh Xi `]h\]ia ei] bY gi]jYbh b] ibY X]ghf]Vih]cb

bcfaU`Y b] ibY X]ghf]Vih]cb `c[(bcfaU`Y)

CYg hUV`YUil / Yh 0 dfsgYbhYbh ib fsgias XY `�UbU`mgY ghUh]gh]eiY fsU`]gsY hUbX]g eiY `Yg fsgi`hUhg Vfihg Xi `c[]W]Y` GfcL:C

U]bg] eiY `Yg \]ghc[fUaaYg gcbh dfsgYbhsg Uil UbbYlYg > Yh ? fYgdYWh]jYaYbh)

3,2 pQ<GP<ODJI ?@N O?AI

:caaY XsWf]h p `U gYWh]cb /).' `U K;=E U shs sjU`isY dcif W\UeiY dUfUathfY UbU`mgs Yb ih]`]gUbh `U ash\cXY XY `U j]Vf]ggY

gidsf]YifY) CYg fsgi`hUhg cVhYbig gcbh dfsgYbhsg Uil hUV`YUil 1 Yh 2) :Yg hUV`YUil dfsgYbhYbh s[U`YaYbh' p h]hfY WcadUfUh]Z' `Yg

K;=E sjU`isYg p `�U]XY XY `U ash\cXY bcfaU`Y Yh Yb XshYfa]bUbh `U `]a]hY gidsf]YifY XY WcbZ]UbWY p 40 " Xi 40Y WYbh]`Y XY `U

X]ghf]Vih]cb XYg WcbWYbhfUh]cbg)

Gcif `Yg hfc]g dUfUathfYg UbU`mgsg dcif `YgeiY`g XYg Wf]htfYg [sbsf]eiYg gcbh XsZ]b]g XUbg `Y [i]XY X�]bhYfjYbh]cb Xi

D<C:: $-+,4%' gc]h `Y VUfmia' `Y aUb[UbtgY Yh `Y n]bW $dcif `�ib]hs XY gUV`Y [fUjY`Yil%' `Yg K;=E sjU`isYg gcbh ]bZsf]YifYg

Ui Wf]htfY | 8 })
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NJG :UbUXU @bW) $NJG% U dfsdUfs WY fUddcfh ib]eiYaYbh dcif gcb XYgh]bUhU]fY >U`Ulm C]h\]ia $:UbUXU% ]bW' WcbZcfasaYbh p `U
WcbjYbh]cb XY Wcbgi`hUbh WcbjYbiY YbhfY `Yg dUfh]Yg)

:Y fUddcfh Ygh XYgh]bs p uhfY ih]`]gs XUbg gcb ]bhs[fU`]hs) 8iWib YlhfU]h bY dYih uhfY Wcbg]Xsfs WcaaY fYdfsgYbhUh]Z XYg fsgi`hUhg XY
`#sjU`iUh]cb)

CYg WcbW`ig]cbg dfsgYbhsYg XUbg WY fUddcfh gcbh VUgsYg gif `Y hfUjU]` YZZYWhis dUf Xi dYfgcbbY` hYW\b]eiY' YbhfUvbs Yh dfcZYgg]cbbY`'
WcbZcfasaYbh p `Yif ]bhYfdfshUh]cb fU]gcbbUV`Y XYg dfUh]eiYg X�]b[sb]Yf]Y Yh hYW\b]eiYg WcifUbhYg Yh UWWYdhsYg Ui acaYbh cx `Y
hfUjU]` U shs YZZYWhis)

CY WcbhYbi Yh `Yg cd]b]cbg Yldf]asYg XUbg `Y dfsgYbh fUddcfh gcbh VUgsg gif `Yg cVgYfjUh]cbg Yh*ci `Yg ]bZcfaUh]cbg p `U X]gdcg]h]cb
XY NJG Ui acaYbh XY gU dfsdUfUh]cb' Yb Udd`]eiUbh XYg hYW\b]eiYg X#]bjYgh][Uh]cb Yh XYg ash\cXYg X#UbU`mgY X#]b[sb]Yf]Y
WcbZcfaYg p WY``Yg \UV]hiY``YaYbh ih]`]gsYg dUf NJG Yh X#UihfYg ]b[sb]Yifg*hYW\b]W]Ybg hfUjU]``Ubh XUbg XYg WcbX]h]cbg g]a]`U]fYg' Yh
Uggi^Yhh]g Uil auaYg WcbhfU]bhYg XY hYadg' Yh Uil auaYg WcbhfU]bhYg Z]bUbW]tfYg Yh d\mg]eiYg Udd`]WUV`Yg p WY hmdY XY dfc^Yh)

NJG Xsb]Y Yh fY^YhhY hcihY cV`][Uh]cb XY a]gY p ^cif Xi fUddcfh g]' Udftg `U XUhY Xi dfsgYbh fUddcfh' `Yg WcbX]h]cbg gYaV`Ybh X]ZZsfYf
Wcbg]XsfUV`YaYbh XY WY``Yg dfsgYbhsYg XUbg WY fUddcfh 6 WYdYbXUbh' NJG gY fsgYfjY `Y Xfc]h XY acX]Z]Yf ci XY Wcad`shYf WY fUddcfh
gif `U VUgY X#]bZcfaUh]cbg' XY XcWiaYbhg ci XY dfYijYg UXX]h]cbbY`g)

NJG bY ZU]h UiWibY fYdfsgYbhUh]cb fY`Uh]jYaYbh p `U g][b]Z]WUh]cb ^if]X]eiY XY gYg WcbW`ig]cbg)

CU X]ji`[Uh]cb XY hcih fYbgY][bYaYbh ZU]gUbh dUfh]Y Xi dfsgYbh fUddcfh fY`tjY ib]eiYaYbh XY `U fYgdcbgUV]`]hs XY gcb XYgh]bUhU]fY)
J] ib h]Yfg ih]`]gY' gY Z]Y' ci dfYbX XYg XsW]g]cbg ci XYg aYgifYg VUgsYg gif WY fUddcfh' `YX]h h]Yfg Yb Ygh `Y gYi` fYgdcbgUV`Y) NJG
b�UWWYdhY UiWibY fYgdcbgUV]`]hs eiUbh Uil XcaaU[Yg eiY dciffU]h giV]f ib h]Yfg gi]jUbh `�ih]`]gUh]cb XY WY fUddcfh ci eiUbh Uil
XcaaU[Yg dcijUbh XsWci`Yf X�ibY XsW]g]cb ci aYgifY df]gY VUgsY gif `Y dfsgYbh fUddcfh)

NJG U YlsWihs gYg gYfj]WYg cZZYfhg Ui XYgh]bUhU]fY XY WY fUddcfh WcbZcfasaYbh p `U WcbjYbh]cb XY Wcbgi`hUbh WcbjYbiY YbhfY `Yg
dUfh]Yg hcih Yb YlYfrUbh `Y XY[fs XY dfiXYbWY' XY WcadshYbWY Yh XY X]`][YbWY Xcbh Zcbh \UV]hiY``YaYbh dfYijY `Yg aYaVfYg XY `U
auaY dfcZYgg]cb XUbg `U dfYghUh]cb XYg auaYg gYfj]WYg ci XY gYfj]WYg WcadUfUV`Yg p `�s[UfX XY dfc^Yhg XY bUhifY UbU`c[iY XUbg
XYg W]fWcbghUbWYg g]a]`U]fYg) @` Ygh YbhYbXi Yh WcbjYbi YbhfY NJG Yh `Y XYgh]bUhU]fY XY WY fUddcfh eiY NJG b#cZZfY UiWibY [UfUbh]Y'
YldfYggY ci ]ad`]W]hY' XY eiY`eiY bUhifY eiY WY gc]h) JUbg `]a]hYf `U [sbsfU`]hs XY WY ei] dfsWtXY' NJG Yh `Y XYgh]bUhU]fY XY WY
fUddcfh Wcbj]YbbYbh Yh WcadfYbbYbh eiY NJG bY ZU]h UiWibY fYdfsgYbhUh]cb ci [UfUbh]Y eiUbh p `U giZZ]gUbWY XY gU dcfhsY XY hfUjU]`
dcif `Y Vih fYW\YfW\s dUf `Y XYgh]bUhU]fY XY WY fUddcfh)

<b dfsdUfUbh WY fUddcfh' NJG g#Ygh Z]s XY VcbbY Zc] p `#]bZcfaUh]cb Zcifb]Y dUf XYg h]Yfg' hY` ei#]bX]eis XUbg `Y fUddcfh) NJGU
fU]gcbbUV`YaYbh dfsgias eiY `Yg ]bZcfaUh]cbg Zcifb]Yg shU]Ybh WcffYWhYg Yh NJG bY dYih XcbW uhfY hYbi fYgdcbgUV`Y XY `#YlUWh]hiXY
ci XY `#Yl\Uigh]j]hs XY WYg ]bZcfaUh]cbg)

CYg VcfbYg Yh `Yg fYdtfYg X�UfdYbhU[Y ih]`]gsg XUbg WY fUddcfh gYfjYbh df]bW]dU`YaYbh p shUV`]f `Yg X]ZZsfYbWYg X#s`sjUh]cb fY`Uh]jY
YbhfY `Yg Yad`UWYaYbhg XY dfs`tjYaYbh Yh*ci X#sW\Ubh]``cbbU[Y Yh bY dYijYbh gYfj]f p X�UihfYg Z]bg) EchUaaYbh' ]`g bY dYijYbh
gYfj]f p XYg Z]bg XY b]jY`U[Y' X�YlWUjUh]cb' XY WcbghfiWh]cb' XY d`Ub]Z]WUh]cb' XY XsjY`cddYaYbh' YhW)

CYg WcbX]h]cbg [sbsfU`Yg X�ib g]hY bY dYijYbh uhfY YlhfUdc`sYg Ui(XY`p XYg ncbYg XsZ]b]Yg Yh XYg Yad`UWYaYbhg XY dfs`tjYaYbh Yh
X#sW\Ubh]``cbbU[Y) CYg WcbX]h]cbg X�ib g]hY YbhfY `Yg Yad`UWYaYbhg XY dfs`tjYaYbh Yh X#sW\Ubh]``cbbU[Y dYijYbh X]ZZsfYf XYg
WcbX]h]cbg fsY``Yg) CU dfsW]g]cb Yh `#YlUWh]hiXY XY hcihY YlhfUdc`Uh]cb Yh gdsWi`Uh]cb Ui(XY`p XYg Yad`UWYaYbhg XYg dfs`tjYaYbhg Yh
X#sW\Ubh]``cbbU[Y XsdYbXYbh XYg WcbX]h]cbg bUhifY``Yg' XY `#\]ghcf]eiY XY XsjY`cddYaYbh Xi g]hY Yh XYg W\Ub[YaYbhg YbhfUvbsg dUf
`U WcbghfiWh]cb Yh XYg UihfYg UWh]j]hsg gif `Y g]hY) ;Y d`ig' `#UbU`mgY U shs YZZYWhisY dcif `Yg dUfUathfYg W\]a]eiYg Yh d\mg]eiYg
XshYfa]bsg gYi`YaYbh' Yh ]` bY dYih dUg uhfY dfsgias eiY X#UihfYg giVghUbWYg W\]a]eiYg ci WcbX]h]cbg d\mg]eiYg bY gcbh dUg
dfsgYbhYg) NJG bY Zcifb]h UiWibY [UfUbh]Y Yh bY ZU]h UiWibY fYdfsgYbhUh]cb WcbhfY `Yg f]geiYg Ybj]fcbbYaYbhUil bcb XsWY`sg ci
WcbhfY XYg YZZYhg bs[Uh]Zg WUigsg p `�Ylhsf]Yif XY `U ncbY XsZ]b]Y)S

C�cf][]bU` Xi Z]W\]Yf s`YWhfcb]eiY eiY bcig jcig hfUbgaYhhcbg gYfU WcbgYfjs dUf NJG dcif ibY dsf]cXY a]b]aU`Y XY X]l Ubg) NJG
b�UggiaY UiWibY fYgdcbgUV]`]hs eiUbh p `�]bhs[f]hs Xi Z]W\]Yf ei] jcig Ygh hfUbga]g Yh ei] b�Ygh d`ig gcig `Y Wcbhfw`Y XY NJG)8]bg]'
NJG b�UggiaY UiWibY fYgdcbgUV]`]hs eiUbh Uil acX]Z]WUh]cbg ZU]hYg Ui Z]W\]Yf s`YWhfcb]eiY gi]jUbh gU hfUbga]gg]cb Ui XYgh]bUhU]fY)

:Yg `]a]hUh]cbg gcbh Wcbg]XsfsYg WcaaY ZU]gUbh dUfh]Y ]bhs[fUbhY Xi dfsgYbh fUddcfh)
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*NOTES

Page 1 de 49

Cette version remplace et annule toute version, le cas échéant. Ce document ne doit pas être reproduit, sinon en entier, sans l'autorisation écrite du laboratoire. Les résultats ne se
rapportent qu’aux échantillons soumis pour analyse.
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*Notes

Avis de non-responsabilité:

L’ensemble des travaux réalisés dans le présent document ont été effectués en utilisant des protocoles normalisés reconnus, ainsi que des pratiques et 
des méthodes généralement acceptées. En vue d’améliorer la performance, les méthodes analytiques d’AGAT pourraient comprendre des modifications 
issues des méthodes de référence spécifiées.

Tous les échantillons seront éliminés dans les 30 jours suivant l'analyse, sauf accord contraire expressément convenu par écrit. Veuillez contacter votre 
chargé(e) de projet client si vous avez besoin d'un délai d’entreposage supplémentaire pour vos échantillons.

La responsabilité d’AGAT en ce qui concerne tout retard, exécution ou non-exécution de ces services s’applique uniquement envers le client et ne 
s’étend à aucune autre tierce partie. À moins qu'il n'en soit par ailleurs convenu expressément par écrit, la responsabilité d'AGAT se limite au coût réel de 
l’analyse ou des analyses spécifiques incluses dans les services.

Sauf accord écrit préalable d’AGAT Laboratoires, ce certificat ne doit être reproduit que dans sa totalité.

Les résultats d’analyse communiqués ci-joint ne concernent que les échantillons reçus par le laboratoire.

L'application des lignes directrices est fournie « en l'état » sans garantie de quelque nature que ce soit, ni expresse ni tacite, y compris, mais sans s'y 
limiter, les garanties de qualité marchande, d'aptitude à un usage particulier ou de non-contrefaçon. AGAT n'assume aucune responsabilité à l’égard de 
toute erreur ou omission dans les directives que contient ce document.

Toutes les informations rapportables sont disponibles sur demande auprès d’AGAT Laboratoires, conformément aux normes ISO/IEC 17025:2017, DR-
12-PALA et/ou NELAP.
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*Notes

Avis de non-responsabilité:

L’ensemble des travaux réalisés dans le présent document ont été effectués en utilisant des protocoles normalisés reconnus, ainsi que des pratiques et 
des méthodes généralement acceptées. En vue d’améliorer la performance, les méthodes analytiques d’AGAT pourraient comprendre des modifications 
issues des méthodes de référence spécifiées.

Tous les échantillons seront éliminés dans les 30 jours suivant l'analyse, sauf accord contraire expressément convenu par écrit. Veuillez contacter votre 
chargé(e) de projet client si vous avez besoin d'un délai d’entreposage supplémentaire pour vos échantillons.

La responsabilité d’AGAT en ce qui concerne tout retard, exécution ou non-exécution de ces services s’applique uniquement envers le client et ne 
s’étend à aucune autre tierce partie. À moins qu'il n'en soit par ailleurs convenu expressément par écrit, la responsabilité d'AGAT se limite au coût réel de 
l’analyse ou des analyses spécifiques incluses dans les services.

Sauf accord écrit préalable d’AGAT Laboratoires, ce certificat ne doit être reproduit que dans sa totalité.

Les résultats d’analyse communiqués ci-joint ne concernent que les échantillons reçus par le laboratoire.

L'application des lignes directrices est fournie « en l'état » sans garantie de quelque nature que ce soit, ni expresse ni tacite, y compris, mais sans s'y 
limiter, les garanties de qualité marchande, d'aptitude à un usage particulier ou de non-contrefaçon. AGAT n'assume aucune responsabilité à l’égard de 
toute erreur ou omission dans les directives que contient ce document.

Toutes les informations rapportables sont disponibles sur demande auprès d’AGAT Laboratoires, conformément aux normes ISO/IEC 17025:2017, DR-
12-PALA et/ou NELAP.
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