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<R^^ZV CTCebbRh FZ^RbU& Z^X(

#E?G ^_/*0+,.,$

9YRbXmV UV `b_[Vd v ;^fZb_^^V]V^d

HkL?Ik F7H

IdVfV Id'9hb& Z^X(

#E?G ^_++12-0$

:ZbVTdVeb UV `b_[Vd v ;^fZb_^^V]V^d

AV acpdV_e cRaa`ce R pep acpaRcp aRc LHE 8R_RUR >_T( a`fc ]V T`^aeV UV <R]Rij AZeYZf^ $8R_RUR% Z_T( T`_W`c^p^V_e m

]~V_eV_eV UV dVcgZTVd ac`WVddZ`__V]d( AR UZgf]XReZ`_ UV e`fe cV_dVZX_V^V_e WRZdR_e aRceZV Uf acpdV_e cRaa`ce Z_T`^SV

f_ZbfV^V_e Rf UVdeZ_ReRZcV acpgf( H`_ T`_eV_f cVW]qeV ]V ^VZ]]Vfc [fXV^V_e UV LHE 8R_RUR >_T( m ]R ]f^ZqcV UVd

Z_W`c^ReZ`_d UZda`_ZS]Vd Rf ^`^V_e UV ]R acpaRcReZ`_ Uf cRaa`ce( I`feV feZ]ZdReZ`_ bfV a`fccRZe V_ WRZcV f_V eZVcTV aRceZV `f

e`feV cpWpcV_TV `f e`feVd UpTZdZ`_d V_ UpT`f]R_e d`_e ]~V_eZqcV cVda`_dRSZ]Zep UV ]RUZeV eZVcTV aRceZV( LHE 8R_RUR >_T(

_~RTTVaeV RfTf_V cVda`_dRSZ]Zep bfR_e Rfi U`^^RXVd& d~Z] V_ peRZe& bfV a`fccRZe dfSZc f_V eZVcTV aRceZV m ]R dfZeV U~f_V

UpTZdZ`_ `f U~f_ XVdeV SRdp dfc ]V acpdV_e cRaa`ce( 8Ve p_`_Tp UV ]Z^ZeReZ`_ WRZe aRceZV Uf acpdV_e cRaa`ce(

A~`cZXZ_R] Uf U`Tf^V_e eVTY_`]`XZbfV bfV _`fd g`fd ecR_d^Vee`_d R pep RfeYV_eZWZp Ve dVcR T`_dVcgp aRc LHE a`fc f_V

apcZ`UV ^Z_Z^R]V UV UZi R_d( leR_e U`__p bfV ]V WZTYZVc ecR_d^Zd _~Vde a]fd d`fd ]V T`_ecu]V UV LHE Ve bfV d`_ Z_epXcZep _~Vde

aRd RddfcpV& RfTf_V XRcR_eZV _~Vde U`__pV dfc ]Vd ^`UZWZTReZ`_d f]epcZVfcVd bfZ aVfgV_e j recV Raa`cepVd(

<Original signé par>

<Original signé par>
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9ZcVTecZTVd Uf ac`[Ve 8YcZdeZ_V BRceZ_VRf& B( HT(

9`^Z_ZbfV IYZWWRf]e& 7( HT(

9ZcVTeVfc UV ]~pefUV Ve cpgZdZ`_ HeVgV He'8jc& Z_X(

EcZ_TZaR]V T`]]RS`cRecZTV Ve cpURTeZ`_ ;R__ZV BTBfccRj EZ_RcU& Z_X(

GV]VTefcV Ve pUZeZ`_ 8ReYZR <R^RTYV
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<R]Rij AZeYZf^ $8R_RUR% Z_T( $<R]Rij% Vde f_V WZ]ZR]V UV <R]Rij GVd`fcTVd AZ^ZeVU& f_V Z^a`ceR_eV d`TZpep ^Z_ZqcV dfc ]V

^RcTYp Uf ]ZeYZf^( 6TefV]]V^V_e& <R]Rij GVd`fcTVd AZ^ZeVU Via]`ZeV f_V ^Z_V UV da`Uf^q_V V_ 6fdecR]ZV Ve UVfi ac`[Ved

d`_e V_ UpgV]`aaV^V_e 4 f_ Rf FfpSVT Ve ]~RfecV V_ 6cXV_eZ_V(

<R]Rij RXZe m eZecV U~Z_ZeZReVfc Uf ac`[Ve ^Z_V UV ]ZeYZf^ 7RZV'?R^Vd& dZefp UR_d ]R cpXZ`_ RU^Z_ZdecReZgV Uf C`cU'Uf'FfpSVT(

AV dZeV ^Z_ZVc m ]~pefUV dV ec`fgV m V_gZc`_ +* \^ Rf dfU UV ]R cZgZqcV :Rde^RZ_ Ve m bfV]bfV +** \^ m ]~Vde UV ]R SRZV ?R^Vd&

m ]R ^r^V ]ReZefUV bfV ]V gZ]]RXV TcZ U~:Rde^RZ_( AR ac`acZpep ^Z_ZqcV $T]RZ^d% UV <R]Rij dV ec`fgV dfc UVd eVccVd UV

TRepX`cZV >>> dV]`_ ]R 8`_gV_eZ`_ UV ]R 7RZV ?R^Vd Ve Uf C`cU bfpSpT`Zd $87?CF%( AVd eVccVd d`fd T]RZ^d ^Z_ZVcd d`_e

WRTZ]V^V_e RTTVddZS]Vd aRc ]R c`feV UV ]R 7RZV'?R^Vd bfZ ecRgVcdV ]R ac`acZpep m ac`iZ^Zep Uf cV]RZd c`feZVc Uf \^ -2+(

AV ac`[Ve acpg`Ze ]~Via]`ZeReZ`_ U~f_V W`ddV UV WRo`_ T`_gV_eZ`__V]]V& U~`v V_gZc`_ , Be aRc R__pV UV aVX^ReZeV m da`Uf^q_V

dVc`_e ViecRZeVd a`fc V_dfZeV recV UZcZXpVd gVcd f_ T`_TV_ecReVfc( DfecV TVd Z_deR]]ReZ`_d& ]V dZeV RTTfVZ]]VcR _`eR^^V_e UVd

RZcVd U~RTTf^f]ReZ`_ $^`ce'eVccRZ_& eVccV gpXpeR]V& depcZ]Vd)cpdZUfd& ^Z_VcRZ& T`_TV_ecp%& UVd SRddZ_d UV cpeV_eZ`_& f_V f_ZepUV

ecRZeV^V_e U~VRf& UVd SneZ^V_ed RU^Z_ZdecReZWd& f_ TR^aV^V_e a`fc ]Vd ecRgRZ]]Vfcd& UVd ReV]ZVcd Ve V_ecVaued RZ_dZ bf~f_ Upaue

U~Via]`dZWd( AR apcZ`UV U~Via]`ZeReZ`_ acpgfV Vde UV +0 R_d(

AV ac`[Ve ^Z_V UV ]ZeYZf^ 7RZV'?R^Vd Vde Rddf[VeeZ m ]R ac`TpUfcV ac`gZ_TZR]V U~pgR]fReZ`_ Ve U~ViR^V_ UVd Z^aRTed dfc

]~V_gZc`__V^V_e& T`^^V acpgf m ]~RceZT]V +/- Uf TYRaZecV >> UV ]R A`Z dfc ]R bfR]Zep UV ]~V_gZc`__V^V_e $AF:%( A~R__ViV 6

UV ]R AF: ]ZdeV ]Vd ac`[Ved `S]ZXRe`ZcV^V_e d`f^Zd m ]R ac`TpUfcV U~pgR]fReZ`_ Ve U~ViR^V_& U`_e z e`fe ac`[Ve ^Z_ZVc& j

T`^acZd ]~RXcR_UZddV^V_e& ]R ecR_dW`c^ReZ`_ `f ]R ^`UZWZTReZ`_ U~f_V Via]`ZeReZ`_ ^Z_ZqcV ViZdeR_eV {( 8`_[`Z_eV^V_e m ]R

AF:& ]~R__ViV + Uf TYRaZecV ,, UV ]R 87?CF UcVddV f_V ]ZdeV UV ac`[Ved d`f^Zd Rf ac`TVddfd U~pgR]fReZ`_& U`_e ]Vd ac`[Ved

U~Via]`ZeReZ`_ ^Z_ZqcV( AV ac`[Ve Vde pXR]V^V_e Rddf[VeeZ m f_V pgR]fReZ`_ V_gZc`__V^V_eR]V WpUpcR]V& T`^^V acpgf m

]~RceZT]V +- UV ]R A`Z TR_RUZV__V dfc ]~pgR]fReZ`_ V_gZc`__V^V_eR]V $,*+,% $A(8( ,*+,& TY( +3& Rce( /,%& afZdbfV ]~ViecRTeZ`_ UV

^Z_VcRZ UpaRddVcR - *** e aRc [`fc $RceZT]V +0$R%% Ve bfV ]R TRaRTZep UV ]~fdZ_V UV T`_TV_ecReZ`_ UpaRddVcR . *** e aRc [`fc

$RceZT]V +0$S% Uf GqX]V^V_e UpdZX_R_e ]Vd RTeZgZepd T`_TcqeVd O9DGH),*+,'+.1P%(

<R]Rij R WRZe RaaV] m LHE 8R_RUR >_T( $LHE% RWZ_ UV cpR]ZdVc f_V TRcRTepcZdReZ`_ Xp`TYZ^ZbfV UVd depcZ]Vd ^Z_ZVcd& Uf

^Z_VcRZ& UVd Upaued ^VfS]Vd UV dfcWRTV Ve UVd cpdZUfd ^Z_ZVcd bfZ dVc`_e ViecRZed Ve ac`UfZed ]`cd UV ]R ^ZdV V_ ac`UfTeZ`_ Uf

XZdV^V_e& bfZ R pep Upa`dpV UR_d ]V TRUcV UV ]~pefUV U~Z^aRTe dfc ]~V_gZc`__V^V_e $l>:% V_ [fZ]]Ve ,*+2(

| ]R dfZeV UVd cpdf]eRed UV TVeeV pefUV& RWZ_ UV cRWWZ_Vc ]Vd T`_T]fdZ`_d dfc ]V a`eV_eZV] UV Xp_pcReZ`_ U~RTZUV Ve UV ]ZiZgZReZ`_ Uf

^Z_VcRZ Ve Uf UZRSRdV& TV UVc_ZVc ^RepcZV] peR_e V_gZdRXp T`^^V ^RepcZRf UV T`_decfTeZ`_& <R]Rij R ^R_URep LHE RWZ_ UV

cpR]ZdVc UVd VddRZd TZ_peZbfVd V_ T`]`__Vd( AV acpdV_e cRaa`ce ecRZeV UVd cpdf]eRed UV TVd VddRZd(

+(, HkIKBJ7JI :; B7 97H79JkH?I7J?ED =kE9>?C?GK;

A`cd UV ]R TRcRTepcZdReZ`_ Xp`TYZ^ZbfV cpR]ZdpV V_ ,*+2& ]Vd pTYR_eZ]]`_d UV ^Z_VcRZ `_e pep d`f^Zd m UVd R_R]jdVd a`fc

UpeVc^Z_Vc ]Vfc T`_eV_f V_ ^peRfi UZda`_ZS]Vd& m UVd VddRZd UV ]ZiZgZReZ`_ $I8AE& HEAE Ve 8I:J'3% RZ_dZ bf~m UVd VddRZd

gZdR_e m UpeVc^Z_Vc ]V a`eV_eZV] UV Xp_pcReZ`_ U~RTZUV UV TVd ^RepcZRfi $Modified Acid Base Accounting OB676P% Ve ]Vfc

cRUZ`RTeZgZep(
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A~pefUV R cpgp]p bfV ]Vd pTYR_eZ]]`_d UV ^Z_VcRZ peRZV_e ]ZiZgZRS]Vd V_ ^peRfi V_ cVXRcU UV ]R 9ZcVTeZgV *+3 dfc ]#Z_UfdecZV

^Z_ZqcV $9*+3%& Ve cpafepd a`eV_eZV]]V^V_e Xp_pcReVfcd U~RTZUZep $E<6% UR_d f_V ac`a`ceZ`_ UV ,+ " V_ cVXRcU UV TVeeV ^r^V

UZcVTeZgV( | ]R dfZeV UV TVd cpdf]eRed& ]V 8DB:M+ Ve ]~68l:, `_e UV^R_Up& UR_d ]V TRUcV UV ]~pefUV U~Z^aRTe

V_gZc`__V^V_eR] Uf ac`[Ve <R]Rij& m TV bfV ]V a`eV_eZV] UV ]ZiZgZReZ`_ Ve UV Xp_pcReZ`_ U~RTZUV Uf ^Z_VcRZ d`Ze acpTZdp m ]~RZUV

U~VddRZd TZ_peZbfVd(

9V a]fd& Z] peRZe V_gZdRXp U~feZ]ZdVc ]~f_Zep UV UZRSRdV T`^^V d`fcTV a`fc V_ WRZcV UVd ^RepcZRfi XcR_f]RZcVd bfZ dVcRZV_e

feZ]Zdpd dfc ]V dZeV Rfi WZ_d UV T`_decfTeZ`_( AV 8DB:M Ve ]~68l: `_e pXR]V^V_e UV^R_Up m TV bfV ]V a`eV_eZV] UV ]ZiZgZReZ`_

Ve UV Xp_pcReZ`_ U~RTZUV UV ]R UZRSRdV d`Ze pgR]fp RWZ_ UV ]~feZ]ZdVc T`^^V ^RepcZV] dfc ]V dZeV(

+(- E8@;9J?<I :; BwkJK:;

AR acpdV_eV TRcRTepcZdReZ`_ Xp`TYZ^ZbfV gZdV m T`_WZc^Vc RgVT a]fd UV TVceZefUV ]V a`eV_eZV] UV Xp_pcReZ`_ U~RTZUV Ve UV

]ZiZgZReZ`_ m ]`_X eVc^V Uf ^Z_VcRZ Ve UV ]R UZRSRdV( E`fc TV WRZcV& UVd VddRZd TZ_peZbfVd V_ T`]`__Vd `_e pep V_ecVacZd RWZ_ UV

cpR]ZdVc ]Vd VddRZd dfc UVd ^RepcZRfi Xc`ddZVcd d~RaaRcV_eR_e m ]R XcR_f]`^pecZV Uf ^Z_VcRZ bfZ dVcR V_ecVa`dp eV^a`cRZcV^V_e

dfc ]V dZeV ^Z_ZVc Ve UV ]R UZRSRdV& bf~Z] Vde V_gZdRXp U~feZ]ZdVc T`^^V ^RepcZV] UV T`_decfTeZ`_ a`fc ]Vd c`feVd Uf dZeV Ve RfecVd

SVd`Z_d V_ cV^S]RjRXV(

AV ac`XcR^^V U~VddRZd TZ_peZbfVd R pep SRdp dfc ]R WRo`_ U`_e dVc`_e V_ecVa`dpd `f feZ]Zdpd TVd ^RepcZRfi dfc ]V dZeV& d`Ze V_

T`_UZeZ`_d _`_ dRefcpVd(

+ 8`^Zep U#ViR^V_ UVd cpaVcTfddZ`_d dfc ]#V_gZc`__V^V_e Ve ]V ^Z]ZVf d`TZR](
, 6XV_TV TR_RUZV__V U~pgR]fReZ`_ UVd Z^aRTed(
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HV]`_ ]Vd Z_W`c^ReZ`_d eZcpVd UV ]R UVdTcZaeZ`_ UV ac`[Ve $LHE& ,*+1% Ve Uf cRaa`ce U~pgR]fReZ`_ UVd cVdd`fcTVd ^Z_pcR]Vd Uf

ac`[Ve $HG@ 8`_df]eZ_X& ,*+*%& ]R ^Z_V UV ]ZeYZf^ 7RZV'?R^Vd Vde dZefpV UR_d ]R ac`gZ_TV Xp`]`XZbfV Uf HfapcZVfc Ve WRZe

aRceZV UV ]R TVZ_efcV UV c`TYVd gVceVd RcTYpV__Vd Uf Xc`faV U~:Rde^RZ_( AVd c`TYVd UV TVeeV TVZ_efcV g`]TR_ZbfV d`_e

^R[`cZeRZcV^V_e T`_deZefpVd U~R^aYZS`]ZeVd Ve UV c`TYVd ^peRdpUZ^V_eRZcVd Ve ^peRg`]TR_ZbfVd( H`fd ]Vd c`TYVd Uf Xc`faV

U~:Rde^RZ_& `_ cVec`fgV ]R W`c^ReZ`_ U~6fT]RZc& T`^a`dpV UV aRcRX_VZdd cVT`fap aRc UVd Z_ecfdZ`_d UV aVX^ReZeV m

da`Uf^q_V( AVd c`TYVd _`_ Z_ecfdZgVd UV ]R ac`acZpep ^`_ecV_e f_V W`]ZReZ`_ Vde'_`cU'Vde Ve f_ aV_URXV dfSgVceZTR]& R]`cd bfV

]Vd Z_ecfdZ`_d d`_e a]feue ^RddZgVd(

AV XZdV^V_e UV ]R ^Z_V UV ]ZeYZf^ 7RZV'?R^Vd Vde T`_deZefp U~VddRZ^d UV Uj\Vd Ve UV ]V_eZ]]Vd UV aVX^ReZeV& bfZ ReeVZX_V_e

TYRTf_ [fdbf~m +/* ^ UV ]RcXVfc aRc +** ^ UV ]`_XfVfc( A~V_dV^S]V UVd VddRZ^d Vde T`^acZd UR_d f_ T`ccZU`c UZdT`_eZ_f

d~peV_UR_e dfc V_gZc`_ . \^ UV ]`_XfVfc aRc -** ^ UV ]RcXVfc( J_V S`cUfcV UV T`_eRTe UV bfV]bfVd TV_eZ^qecVd U~paRZddVfc

Vde gZdZS]V Rf T`_eRTe UVd aVX^ReZeVd Ve UVd c`TYVd V_TRZddR_eVd(

AVd aVX^ReZeVd T`^a`dR_e ]V XZdV^V_e UV ]R ^Z_V UV ]ZeYZf^ 7RZV'?R^Vd T`_eZV__V_e Uf da`Uf^q_V& bfZ Vde cVec`fgp V_

TcZdeRfi U~f_V eRZ]]V gRcZR_e UV / T^ m a]fd UV + ^(

,(, KD?JkI =kEBE=?GK;I IEKC?I;I 7KN ;II7?I

AR acpdV_eV pefUV T`_TVc_V ]V ^Z_VcRZ& bfZ Vde T`^a`dp UV aVX^ReZeV& Ve ]~f_Zep UV UZRSRdV& d`Ze UVfi f_Zepd Xp`]`XZbfVd

bf~`_ cVec`fgV UR_d ]V dVTeVfc UV ]R ^Z_V UV ]ZeYZf^ 7RZV'?R^Vd( 8Vd f_Zepd d`_e UpTcZeVd a]fd V_ UpeRZ] UR_d ]Vd d`fd'dVTeZ`_d

bfZ dfZgV_e(

2.2.1 PEGMATITE (MINERAI) 

A~f_Zep UV aVX^ReZeV depcZ]V $>+<%& UV T`f]Vfc S]R_TYV m XcZdV& Vde TRcRTepcZdpV aRc f_ RddV^S]RXV UV TcZdeRfi UV bfRcek&

WV]UdaReYd Ve UV ^ZTRd& m YRSZefd Xc`ddZVc( 9V ]~RaReZeV Vde pXR]V^V_e acpdV_eV V_ ecRTVd& aRc V_Uc`Zed( 9Vd TcZdeRfi UV

da`Uf^q_V& bfZ Vde ]V ^Z_pcR] T`_deZefR_e ]V ^Z_VcRZ UV ]ZeYZf^& d`_e acpdV_ed UR_d ]R aVX^ReZeV V_ ac`a`ceZ`_d a`fgR_e R]]Vc

[fdbf~m ,/ "(

2.2.2 DIABASE 

A~f_Zep UV UZRSRdV dV acpdV_eV UR_d ]V dVTeVfc Uf dZeV m ]~pefUV d`fd ]R W`c^V U~f_ Uj\V cVT`faR_e ]Vd f_Zepd V_ a]RTV( AR

UZRSRdV Vde f_V c`TYV ZX_pV ^RWZbfV UV T`^a`dZeZ`_ SRdR]eZbfV)XRSSc`tbfV& bfZ R dfSZ f_ ^peR^`caYZd^V UV WRZS]V UVXcp(

6Z_dZ& TVeeV f_Zep Vde T`^a`dpV acZ_TZaR]V^V_e UV WV]UdaReYd a]RXZ`T]RdVd& UV ajc`iq_Vd& RZ_dZ bfV UVd ecRTVd U~RfecVd

^Z_pcRfi ^RWZbfVd eV]]Vd ]~`]ZgZ_V& ]R ^RX_peZeV& ]R Y`c_S]V_UV Ve ]R SZ`eZeV(
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AR dp]VTeZ`_ UVd pTYR_eZ]]`_d gZdRZe m `SeV_Zc f_V cVacpdV_eReZgZep daReZR]V RUpbfReV Uf ^Z_VcRZ bfZ dVcR ViecRZe Ve V_ecVa`dp

eV^a`cRZcV^V_e ]`cd UV ]~Via]`ZeReZ`_ UV ]R ^Z_V UV ]ZeYZf^ 7RZV'?R^Vd( J_ acV^ZVc ecZ R pep WRZe aRc^Z ]R SRdV UV U`__pVd UV

W`cRXVd Uf ac`[Ve( 9V ^R_ZqcV Xp_pcR]V& ]V a`fcTV_eRXV ^`jV_ UV ^Z_pcRfi df]WfcVfi acpdV_ed UR_d ]Vd ^RepcZRfi Vde

pXR]V^V_e feZ]Zdp a`fc ]R dp]VTeZ`_ UVd pTYR_eZ]]`_d( I`feVW`Zd& <R]Rij R Z_UZbfp m LHE _~Rg`Zc RfTf_V U`__pV UZda`_ZS]V

T`_TVc_R_e ]R T`_TV_ecReZ`_ `f ]V a`fcTV_eRXV V_ ^Z_pcRfi df]WfcVfi UR_d dR SRdV UV U`__pVd(

:_ TV bfZ T`_TVc_V ]R dp]VTeZ`_ UVd pTYR_eZ]]`_d UV UZRSRdV& TVeeV UVc_ZqcV R pep WRZeV dV]`_ ]R UZda`_ZSZ]Zep UVd Z_eVcgR]]VdUV

UZRSRdV UR_d ]Vd TRc`eeVd UV W`cRXV( A~f_Zep UV UZRSRdV Vde T`_TV_ecpV aRceZTf]ZqcV^V_e m ]~`fVde UV ]R W`ddV5 RZ_dZ& ]Vd

pTYR_eZ]]`_d UV UZRSRdV ac`gZV__V_e e`fd UV TV dVTeVfc( AR dp]VTeZ`_ R pep WRZeV XcnTV Rfi Z_W`c^ReZ`_d T`_eV_fVd UR_d ]R SRdV

UV U`__pVd UV W`cRXV RZ_dZ bf~RgVT ]~RZUV UVd Xp`]`XfVd UV <R]Rij(

AVd pTYR_eZ]]`_d `_e pep acp]Vgpd ]V - Ve ]V . [fZ]]Ve ,*+3 aRc B^V ?`dj'6__V 9`fgZ]]V Ve B( HpSRdeZV_ 9`fc]Ve& e`fd UVfi

Z_Xp_ZVfcd [f_Z`cd UV LHE( AVd pTYR_eZ]]`_d `_e pep acp]Vgpd UR_d UVd TRc`eeVd UV W`cRXVd U~Via]`cReZ`_& UZcVTeV^V_e m ]R

TRc`eYqbfV Uf ac`[Ve& m ]R 7RZV'?R^Vd( 9Vd Xp`]`XfVd UV <R]Rij `_e RddZdep LHE a`fc ]R dp]VTeZ`_ UVd pTYR_eZ]]`_d(

A`cdbfV a`ddZS]V& UVd pTYR_eZ]]`_d ReeV_R_ed m TVceRZ_d pTYR_eZ]]`_d RjR_e pep TRcRTepcZdpd ]`cd UV ]R cpR]ZdReZ`_ UVd VddRZd

deReZbfVd dfc ]V ^Z_VcRZ `_e pep dp]VTeZ`__pd& RWZ_ bfV UVd ^RepcZRfi dV^S]RS]Vd d`ZV_e d`f^Zd Rfi VddRZd V_ T`]`__Vd( 9Vd

pTYR_eZ]]`_d ac`gV_R_e U~RfecVd Z_eVcgR]]Vd UV W`cRXV Ve)`f U~RfecVd W`cRXVd `_e pXR]V^V_e pep dp]VTeZ`__pd RWZ_ U~`SeV_Zc f_V

cVacpdV_eReZ`_ daReZR]V Uf ^Z_VcRZ Ve U~Rg`Zc dfWWZdR^^V_e UV ^RepcZV](

AVd U`__pVd UV W`cRXVd `_e pep Z^a`cepVd UR_d ]V ]`XZTZV] Ec`^Z_V& aVc^VeeR_e f_V gZdfR]ZdReZ`_ V_ -9 UV TVd U`__pVd( AVd

V_gV]`aaVd ^Z_pcR]ZdpVd Uf XZdV^V_e RZ_dZ bfV ]Vd T`_e`fcd UV ]R W`ddV acpgfV `_e RfddZ pep Z^a`cepd( AVd Z_eVcgR]]Vd UV

W`cRXV `_e U`_T af recV dp]VTeZ`__pd V_ -9 RWZ_ U~RddfcVc f_V S`__V UZdaVcdZ`_ daReZR]V UR_d ]~V_dV^S]V UVd dVTeVfcd acpgfd

a`fc ]~Via]`ZeReZ`_( 8VeeV WRo`_ UV WRZcV R pXR]V^V_e aVc^Zd UV dp]VTeZ`__Vc RgVT acpTZdZ`_ ]Vd Z_eVcgR]]Vd Rdd`TZpd Rfi k`_Vd

^Z_pcR]ZdpVd acpgfVd a`fc ]~Via]`ZeReZ`_ Uf ac`[Ve(

AR dp]VTeZ`_ R pep SRdpV dfc ]Vd Z_W`c^ReZ`_d ^ZdVd m ]R UZda`dZeZ`_ UV LHE& d`Ze UVd cRaa`ced UV W`cRXV Ve UVd pefUVd

R_epcZVfcVd( I`feVW`Zd& Racqd gR]ZUReZ`_ Rfacqd UVd Xp`]`XfVd Uf ac`[Ve& Z] R pep T`_deRep bfV UVd UZdaRcZepd ViZdeRZV_e V_ecV]Vd

UVdTcZaeZ`_d T`]]ZXpVd UR_d ]Vd cRaa`ced UV W`cRXV Ve ]R T`^a`dZeZ`_ cpV]]V UVd TRc`eeVd UV W`cRXV UpTcZeVd( AR UVdTcZaeZ`_

gZdfV]]V UVd TRc`eeVd UV W`cRXV T`^a`ceR_e f_V TVceRZ_V aRce UV dfS[VTeZgZep& ]Vd U`__pVd ZddfVd UV ]R UVdTcZaeZ`_ UVd TRc`eeVd

`_e pep gR]ZUpVd Rfacqd UVd Xp`]`XfVd UV ac`[Ve& bfZ `_e RddZdep LHE UR_d ]R dp]VTeZ`_ UVd pTYR_eZ]]`_d V_ gR]ZUR_e ]R

T`YpcV_TV UVd UVdTcZaeZ`_d Ve V_ ac`a`dR_e UVd R]eVc_ReZgVd& ]`cdbfV cVbfZd(

,(. k9>7DJ?BBEDI IkB;9J?EDDkI

AVd pTYR_eZ]]`_d dp]VTeZ`__pd a`fc T`^a`dVc ]Vd T`]`__Vd U~VddRZ d`_e acpdV_epd Rfi eRS]VRfi + Ve ,(
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HOPZSOc , hQVO\bWZZ]\a RS [W\S`OW ajZSQbW]\\ja ^]c` ZO Q]Z]\\S ,

BIAhFC 9oh8=6BH>@@CB ;CF6<:
>BH:FJ6@@: %A&

;F68H>CB 9: 86FCHH:
9S m

9?D'CP'*+ @8B+1'+. +0&/ +1&/ +),

9?D'CP'+0 @8B+1'+. ,0 ,1 +),

9?D'CP'*, @8B+1'*/ -+ -, +),

9?D'CP'*- @8B+1'+1 ,. ,/ +),

9?D'CP'+1 @8B+1'+1 /* /+ +),

9?D'CP'*. @8B+1'/- +0- +0. +),

9?D'CP'*/ @8B+1'/- ,-+ ,-, +),

9?D'CP'*0 @8B+1'/- +3+ +3, +),

9?D'CP'*1 @8B+1',0 +-, +-- +),

9?D'CP'*2 @8B*3'1/ ,. ,/ +),

9?D'CP'+2 @8B*3'1/ /&+ /,&+ +),

9?D'CP'*3 @8B+1'30 +3 ,* +),

9?D'CP'+* @8B+1'++0 20&/ 21&/ +),

9?D'CP'++ @8B*3'+/ +,0 +,1 +,0'+,0&1 4 +),& +,0&1'+,1 4 +

9?D'CP'+3 @8B*3'+/ +-- +-. +),

9?D'CP'+, @8B+1'10 +3 ,* +),

9?D'CP'+- @8B+1'10 ,. ,0 +).

9?D'CP'+. @8B+1'12 0- 1/ +),

9?D'CP'+/ @8B+1'3- -+ -, +),

HOPZSOc - hQVO\bWZZ]\a RS RWOPOaS ajZSQbW]\\ja ^]c` ZO Q]Z]\\S -

BIAhFC 9oh8=6BH>@@CB ;CF6<:
>BH:FJ6@@: %A&

;F68H>CB 9: 86FCHH:
9S m

9?D'?-8'*+ @8B+1'-. +03 +1* +

9?D'?-8'*, @8B+1'-. +1/&+/ +10&+/ +

9?D'?-8'*- @8B+1'-. +11 +12 +

9?D'?-8'*. @8B+1'-. +13 +2* +

9?D'?-8'*/ @8B+1'-. +2, +2- +

9?D'?-8'*0 @8B+1'-. +2. +2/ +

9?D'?-8'*1 @8B+1'-. +20 +21 +

9?D'?-8'*2 @8B+1'-. +23 +3* +

9?D'?-8'*3 @8B+1'-. +3, +3- +

9?D'?-8'+* @8B+1'-. +3- +3. +





C?D; :; B?J>?KC 87?;'@7C;I
HkIKBJ7JI :;I ;II7?I 9?DkJ?GK;I ;D 9EBEDD;I ' C?D;H7? ;J :?787I;
=7B7NO B?J>?KC #97D7:7$ ?D9( v C7HI ,*,*

MIF
DE +3+'*+1/-'**

F7=; 1

- :;I9H?FJ?ED :;I 9EBEDD;I

:w;II7?
9Vd UZRXcR^^Vd acpdV_eR_e ]V UVdZX_ UVd T`]`__Vd U~VddRZ RZ_dZ bfV UVd aY`e`XcRaYZVd UV TVd UVc_ZqcVd d`_e W`fc_Zd m

]~R__ViV 7(

-(+ CkJ>E:; :;I ;II7?I 9?DkJ?GK;I ;D 9EBEDD;I

AVd VddRZd TZ_peZbfVd V_ T`]`__Vd gZdV_e m UpeVc^Z_Vc ]V T`^a`ceV^V_e UVd ^RepcZRfi dfc f_V apcZ`UV U~VddRZ ac`]`_XpV( >]d

aVc^VeeV_e UV U`__Vc f_V RaacpTZReZ`_ UVd cpRTeZ`_d U~R]epcReZ`_ Ve UV ]ZiZgZReZ`_ UVd ^RepcZRfi Ve UVd TYR_XV^V_ed UV

T`^a`ceV^V_e UR_d ]V eV^ad& Ve TV& V_ W`_TeZ`_ UVd T`_UZeZ`_d U~Via`dZeZ`_ dfc ]V eVccRZ_( >]d T`_dZdeV_e Xp_pcR]V^V_e V_ UVd

efSVd $EK8 `f RfecVd ^RepcZRfi% UR_d ]VdbfV]d d`_e T`_WZ_pd UVd ^RepcZRfi& d`f^Zd m UVd cZ_oRXVd m f_V WcpbfV_TV U`__pV(

AV ]ZiZgZRe Vde V_dfZeV cpTfapcp m ]R dfZeV UV TYRbfV cZ_oRXV& RWZ_ U~recV R_R]jdp( AVd TRcRTepcZdeZbfVd UV ]R T`]`__V $^RddV

e`eR]V UVd ^RepcZRfi& XcR_f]`^pecZV& WcpbfV_TV UV cZ_oRXV& VeT(% d`_e UpeVc^Z_pVd V_ W`_TeZ`_ UVd `S[VTeZWd gZdpd aRc ]~VddRZ Ve

Uf ejaV UV ^RepcZRfi( AVd VddRZd V_ T`]`__Vd `v ]Vd ^RepcZRfi d`_e d`f^Zd m UVd TjT]Vd UV ^`fZ]]RXV'dpTYRXV U`__V_e

pXR]V^V_e f_V gZdZ`_ Uf aZcV dTp_RcZ` V_ TV bfZ R ecRZe Rf a`eV_eZV] UV Xp_pcReZ`_ U~RTZUV Ve UV ]ZiZgZReZ`_(

3.1.1 COLONNE 1 - MINERAI 

J_ e`eR] UV ,.&220 \X UV ^Z_VcRZ R pep ^Zd V_ a]RTV UR_d ]R T`]`__V( AV ^Z_VcRZ R pep T`_TRddp m f_V XcR_f]`^pecZV ^RiZ^R]V

UV ,/ ^^& a`fc dZ^f]Vc ]Vd T`_UZeZ`_d U~V_ecVa`dRXV acpgfVd(

8VeeV T`]`__V peRZe XRcUpV V_ T`_UZeZ`_d _`_ dRefcpVd ]R a]faRce Uf eV^ad( J_ cZ_oRXV R pep VWWVTefp e`feVd ]Vd dV^RZ_Vd(

6Z_dZ& ]`cd UV TYRbfV cZ_oRXV& UV ]~VRf UZdeZ]]pV peRZe R[`fepV m ]R T`]`__V [fdbf~m TV bfV ]V _ZgVRf U~VRf ReeVZX_V , T^ Rf'

UVddfd UV ]R dfcWRTV UVd ^RepcZRfi Ve bf~Z] _~j RZe a]fd UV Sf]]Vd U~RZc cV^`_eR_e m ]R dfcWRTV( AR T`]`__V peRZe ]RZddpV V_

T`_UZeZ`_d dRefcpVd aV_UR_e ]V cVdeV UV ]R [`fc_pV& afZd ]V ]ZiZgZRe peRZe cpTfapcp aRc ]~`fgVcefcV Uf W`_U UV ]R T`]`__V& aRc`v

Vde UcRZ_pV ]~VRf aV_UR_e Rf ^Z_Z^f^ f_V YVfcV(

3.1.2 COLONNE 2 - DIABASE 

J_ e`eR] UV ,0&0+, \X UV UZRSRdV R pep ^Zd V_ a]RTV UR_d ]R T`]`__V( AR UZRSRdV R pep T`_TRddpV m f_V XcR_f]`^pecZV

^RiZ^R]V UV ,/ ^^& a`fc dZ^f]Vc ]Vd T`_UZeZ`_d U~fdRXV acpgfVd(

8VeeV T`]`__V peRZe XRcUpV V_ T`_UZeZ`_d _`_ dRefcpVd ]R a]faRce Uf eV^ad( J_ cZ_oRXV R pep VWWVTefp e`feVd ]Vd dV^RZ_Vd(

6Z_dZ& ]`cd UV TYRbfV cZ_oRXV& UV ]~VRf UZdeZ]]pV peRZe R[`fepV m ]R T`]`__V [fdbf~m TV bfV ]V _ZgVRf U~VRf ReeVZX_V , T^ Rf'

UVddfd UV ]R dfcWRTV UVd ^RepcZRfi Ve bf~Z] _~j RZe a]fd UV Sf]]Vd U~RZc cV^`_eR_e m ]R dfcWRTV( AR T`]`__V peRZe ]RZddpV V_

T`_UZeZ`_d dRefcpVd aV_UR_e ]V cVdeV UV ]R [`fc_pV& afZd ]V ]ZiZgZRe peRZe cpTfapcp aRc ]~`fgVcefcV Uf W`_U UV ]R T`]`__V& aRc`v

Vde UcRZ_pV ]~VRf aV_UR_e Rf ^Z_Z^f^ f_V YVfcV(
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4.1.1 PÉRIODE D’ESSAI ET FRÉQUENCE D’ÉCHANTILLONNAGE 

AVd VddRZd TZ_peZbfVd `_e pep T`_UfZed dfc f_V apcZ`UV UV ,/ dV^RZ_Vd& d`Ze V_gZc`_ 0 ^`Zd( AR apcZ`UV U~VddRZd R pep `aeZ^ZdpV

m aRceZc UVd cpdf]eRed UVd VddRZd VWWVTefpd dfc ]Vd cpdZUfd Ve depcZ]Vd ^Z_ZVcd R_epcZVfcV^V_e UR_d ]V ac`[Ve( | TYRbfV cZ_oRXV& f_

pTYR_eZ]]`_ UV ]ZiZgZRe R pep cpTfapcp Ve R_R]jdp( J_ cZ_oRXV R pep VWWVTefp e`feVd ]Vd dV^RZ_Vd& a`fc f_ e`eR] UV ,/ cZ_oRXVd(

6f T`fcd UV ]R dV^RZ_V +3& V_ cRZd`_ UV ]R apcZ`UV UVd ;reVd& ]R [`fc_pV UV ^VdfcV Ve UV cZ_oRXV bfZ peRZe acpgfV ]V

-+ UpTV^ScV ,*+3 R pep UpTR]pV Ve R Vf ]ZVf ]V , [R_gZVc ,*,*(

4.1.2 PROGRAMME D’ANALYSES ET D’ESSAIS  

9Vd R_R]jdVd `_e U~RS`cU pep cpR]ZdpVd dfc ]Vd WcRTeZ`_d d`]ZUVd& d`Ze 4

— R_R]jdV UVd p]p^V_ed ecRTVd $>8E'D:H)BH%5

— a`eV_eZV] UV Xp_pcReZ`_ U~RTZUV $Modified Acid-Base Accounting$B676%%5

— Whole rock analysis. 

:_ T`fcd U~VddRZ& ]Vd R_R]jdVd dfZgR_eVd `_e pep cpR]ZdpVd dfc ]V ]ZiZgZRe cpTfapcp ]`cd UV TYRbfV cZ_oRXV 4

— a=5

— a`eV_eZV] U~`ijU`cpUfTeZ`_5

— T`_UfTeZgZep5

— R]TR]Z_Zep5

— RTZUZep5

— df]WReVd $HD.%

— ^peRfi UZdd`fd $-/%(

AVd aRcR^qecVd U~VddRZ $bfR_eZep U~VRf UV cZ_oRXV R[`fepV)cpTfapcpV& a= Ve T`_UfTeZgZep Z^^pUZRed% `_e pXR]V^V_e pep

^Vdfcpd e`feVd ]Vd dV^RZ_Vd(

.(, 9H?JxH;I 7FFB?978B;I

AVd cpdf]eRed UVd R_R]jdVd V_ ^peRfi UZda`_ZS]Vd cpR]ZdpVd dfc ]R WcRTeZ`_ d`]ZUV `_e pep Z_eVcacpepd V_ W`_TeZ`_ UVd TcZeqcVd

Xp_pcZbfVd Uf <fZUV U~Z_eVcgV_eZ`_ } Ec`eVTeZ`_ UVd d`]d Ve cpYRSZ]ZeReZ`_ UVd eVccRZ_d T`_eR^Z_pd $<fZUV U~Z_eVcgV_eZ`_% Uf

^Z_ZdeqcV UV ]~:_gZc`__V^V_e Ve UV ]R AfeeV T`_ecV ]Vd TYR_XV^V_ed T]Z^ReZbfVd $B:A88% a`fc ]R ac`gZ_TV Xp`]`XZbfV Uf

HfapcZVfc( AR 9*+3 ^V_eZ`__V bfV ]Vd cpdZUfd ^Z_ZVcd _V U`ZgV_e aRd ViTpUVc ]Vd TcZeqcVd z 6 { Uf <fZUV U~Z_eVcgV_eZ`_ Uf

B:A88 $,*+3% `f acpdV_eVc UVd T`_TV_ecReZ`_d Z_WpcZVfcVd Rfi TcZeqcVd G:H Uf ^r^V <fZUV ]`cdbfV d`f^Zd m ]~VddRZ UV

]ZiZgZReZ`_ I8AE :E6'+-++& RWZ_ UV a`fg`Zc recV T`_dZUpcpd T`^^V peR_e m WRZS]Vd cZdbfVd(
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6Z_dZ& ]Vd cpdf]eRed R_R]jeZbfVd dfc ]Vd ]ZiZgZRed `_e pXR]V^V_e pep T`^aRcpd Rfi TcZeqcVd UV cpdfcXV_TV UR_d ]Vd VRfi UV

dfcWRTV $G:H% Uf <fZUV U~Z_eVcgV_eZ`_ Uf B:A88( HV]`_ ]R 9*+3& dZ ]Vd T`_TV_ecReZ`_d UR_d ]V ]ZiZgZRe d`_e dfapcZVfcVd Rfi

TcZeqcVd G:H& ]Vd cpdZUfd d`_e T`_dZUpcpd T`^^V peR_e ]ZiZgZRS]Vd& Ve ]Vd cpdZUfd d`_e T`_dZUpcpd m cZdbfV p]Vgp d~Z]d ]ZiZgZV_e m

UVd T`_TV_ecReZ`_d dfapcZVfcVd m TV]]Vd ^V_eZ`__pVd Rf eRS]VRf + UV ]~R__ViV >> UV ]R 9*+3(

9V a]fd& ]Vd cpdf]eRed UVd R_R]jdVd cpR]ZdpVd dfc ]Vd ]ZiZgZRed `_e pep T`^aRcpd Rfi Exigences au point de rejet de l’effluent 

final Uf eRS]VRf ,(+ UV ]R 9*+3( AVd cpdf]eRed `_e pep T`^aRcpd Rfi ViZXV_TVd a`fc ]R T`_TV_ecReZ`_ ^RiZ^R]V RTTVaeRS]V(

8VeeV T`^aRcRZd`_ aVc^Ve UV gR]ZUVc dZ ]Vd ]ZiZgZRed aVfgV_e `TTRdZ`__Vc UVd cV[Ved bfZ _V cVdaVTeVcRZV_e aRd ]Vd ViZXV_TVd Rf

a`Z_e U~VWW]fV_e WZ_R] Uf dZeV(

;Z_R]V^V_e& m ]R UV^R_UV UV ]~6XV_TV TR_RUZV__V U~pgR]fReZ`_ V_gZc`__V^V_eR]V $68l:%& ]Vd cpdf]eRed `_e RfddZ pep

T`^aRcpd Rfi AZ^ZeVd aVc^ZdVd a`fc TVceRZ_Vd dfSdeR_TV _`TZgVd UV ]#R__ViV . Uf GqX]V^V_e dfc ]Vd VWW]fV_ed UV ^Z_Vd UV

^peRfi Ve UVd ^Z_Vd UV UZR^R_ed $G:BBB9% $<`fgVc_V^V_e Uf 8R_RUR& ,*+2%-( :_ VWWVe& ]`cdbf~Z] dVcR V_ Via]`ZeReZ`_& ]V

dZeV dVcR d`f^Zd Rfi ViZXV_TVd Uf G:BBB9( lXR]V^V_e m ]R UV^R_UV UV ]~68l:& ]Vd cpdf]eRed UVd VddRZd TZ_peZbfVd `_e pep

T`^aRcpd Rfi GVT`^^R_UReZ`_d Uf 8`_dVZ] UVd ^Z_ZdecV V_ V_gZc`__V^V_e Uf 8R_RUR $88B:% a`fc ]R bfR]Zep UVd VRfi '

ac`eVTeZ`_ UV ]R gZV RbfReZbfV& Via`dZeZ`_ m ]`_X eVc^V UR_d ]#VRf U`fTV( I`feVW`Zd& Z] T`_gZV_e UV _`eVc bfV ]V dZeV Vde d`fd

[fcZUZTeZ`_ ac`gZ_TZR]V& Ve U`_T f_ZbfV^V_e ]Vd TcZeqcVd UV ac`eVTeZ`_ UVd VRfi d`feVccRZ_Vd V_ gZXfVfc UR_d ]R ac`gZ_TV UV

FfpSVT d~Raa]ZbfV_e Rf dZeV( 6Z_dZ& ]Vd GVT`^^R_UReZ`_d Uf 88B: d`_e Z_UZbfpVd m eZecV Z_UZTReZW f_ZbfV^V_e& Ve ]Vd

cpdf]eRed _V d`_e aRd T`^aRcpd m TVd GVT`^^R_UReZ`_d UR_d ]V acpdV_e cRaa`ce afZdbfV TVd gR]Vfcd _V aVfgV_e recV feZ]ZdpVd

UR_d f_ T`_eVieV ]pXR] a`fc pgR]fVc ]Vd cpdf]eRed UVd VddRZd TZ_peZbfVd(

.(- FHE=H7CC; :; 9EDJHyB; :; B7 GK7B?Jk

AV ]RS`cRe`ZcV R cpR]Zdp d`_ ac`acV ac`XcR^^V UV T`_ecu]V Ve UV ]R bfR]Zep& bfZ Vde Z_T]fd UR_d ]Vd TVceZWZTRed U~R_R]jdVd

acpdV_epd m ]~R__ViV 9(

- <`fgVc_V^V_e Uf 8R_RUR( ,*+2( GqX]V^V_e dfc ]Vd VWW]fV_ed UV ^Z_Vd UV ^peRfi Ve UVd ^Z_Vd UV UZR^R_ed(
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/ HkIKBJ7JI
AVd cpdf]eRed UVd VddRZd d`_e acpdV_epd UR_d ]Vd eRS]VRfi UV ]~R__ViV 8& Ve ]Vd TVceZWZTRed U~R_R]jdVd d`_e W`fc_Zd m ]~R__ViV9(

/(+ 97H79JkH?I7J?ED ?D?J?7B; :;I C7JkH?7KN

ANALYSES « WHOLE ROCK »  

A~R_R]jdV Z_ZeZR]V cpR]ZdpV dfc ]~pTYR_eZ]]`_ UV ^Z_VcRZ Z_UZbfV bfV TV UVc_ZVc Vde T`^a`dp acZ_TZaR]V^V_e UV dZ]ZTV $1-&* "% Ve

U~R]f^Z_V $+/&. "%( 9~RfecVd `ijUVd UV d`UZf^ $-&-0 "%& UV a`eRddZf^ $,&20 "% Ve UV WVc $+&.1 "% T`^a`dRZV_e pXR]V^V_e

]~pTYR_eZ]]`_( AV cVdeV UV ]~pTYR_eZ]]`_ UV ^Z_VcRZ $,&2. "% peRZe T`_deZefp UV UZgVcd T`^a`dpd acpdV_ed V_ ecRTVd(

A~R_R]jdV Z_ZeZR]V R cpgp]p bfV ]R UZRSRdV peRZe T`^a`dpV acZ_TZaR]V^V_e UV dZ]ZTV $./&. "%& U~`ijUV UV WVc $+0&2 "% Ve

U~R]f^Z_V $+-&0 "%( A~pTYR_eZ]]`_ UV UZRSRdV T`_eV_RZV_e RfddZ& V_ ^`Z_UcVd ac`a`ceZ`_d& UVd `ijUVd UV TR]TZf^ $2&,1 "%& UV

^RX_pdZf^ $/&,, "%& UV d`UZf^ $-&0* "%& UV eZeR_V $,&2/ "% Ve UV a`eRddZf^ $+&/2 "%( AV cVdeV Uf ^Z_VcRZ $,&3+ "% peRZe

T`_deZefp UV UZgVcd T`^a`dpd acpdV_ed V_ ecRTVd(

CONTENU EN MÉTAUX 

AVd T`_TV_ecReZ`_d Z_ZeZR]Vd V_ ^peRfi UZda`_ZS]Vd UR_d ]V ^Z_VcRZ feZ]Zdp a`fc T`_WVTeZ`__Vc ]R T`]`__V U~VddRZ peRZV_e

Xp_pcR]V^V_e Z_WpcZVfcVd Rfi TcZeqcVd z 6 { Uf <fZUV U~Z_eVcgV_eZ`_ a`fc ]R ac`gZ_TV Xp`]`XZbfV Uf HfapcZVfc( I`feVW`Zd& ]R

T`_TV_ecReZ`_ V_ peRZ_ peRZe T`^acZdVd UR_d ]R a]RXV z 6'7 { UVd TcZeqcVd Uf ^r^V <fZUV& R]`cd bfV ]R T`_TV_ecReZ`_ V_

RcdV_ZT peRZe T`^acZdV UR_d ]R a]RXV z 8'9 { UVd ^r^Vd TcZeqcVd(

AVd T`_TV_ecReZ`_d Z_ZeZR]Vd V_ ^peRfi UZda`_ZS]Vd UR_d ]~pTYR_eZ]]`_ UV UZRSRdV d`f^Zd m ]~VddRZ peRZV_e T`^acZdVd UR_d ]R

a]RXV z 6'7 { UVd TcZeqcVd Xp_pcZbfVd Uf <fZUV U~Z_eVcgV_eZ`_ a`fc ]~RcdV_ZT& ]V T`SR]e& ]~peRZ_& ]V ^`]jSUq_V Ve ]V kZ_T( 9V

a]fd& ]Vd T`_TV_ecReZ`_d V_ SRcjf^ Ve V_ ^R_XR_qdV UV ]R UZRSRdV peRZV_e T`^acZdVd UR_d ]R a]RXV z 7'8 { UVd ^r^Vd TcZeqcVd(

I`fd ]Vd RfecVd ^peRfi R_R]jdpd peRZV_e acpdV_ed V_ T`_TV_ecReZ`_d Z_WpcZVfcVd Rfi TcZeqcVd Xp_pcZbfVd z 6 { Uf <fZUV

U~Z_eVcgV_eZ`_(
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5.2.1 PARAMÈTRES PHYSICOCHIMIQUES ET ACIDO BASIQUES 

PH 

6f T`fcd UVd ,/ dV^RZ_Vd U~VddRZ& ]V a= Vde UV^Vfcp acqd UV ]R _VfecR]Zep& d`Ze V_ecV 0&1* Ve 1&/-(
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SO4 

AVd T`_TV_ecReZ`_d UV HD. V_ d`]feZ`_ d`_e UV^VfcpVd cV]ReZgV^V_e deRS]Vd e`fe Rf ]`_X UV ]~VddRZ& SZV_ bfV acpdV_eR_e f_V

]pXqcV eV_UR_TV m ]R SRZddV Rf ]`_X UV TV UVc_ZVc(

ACIDITÉ/ALCALINITÉ 

A~RTZUZep Vde UV^VfcpV d`fd ]R ]Z^ZeV UV UpeVTeZ`_ Uf ]RS`cRe`ZcV e`fe Rf ]`_X UV ]~VddRZ( A~R]TR]Z_Zep peRZe bfR_e m V]]V a]fd

p]VgpV V_ UpSfe U~VddRZ& RgVT f_ d`^^Ve m ]R dV^RZ_V ,( AR gR]Vfc UV TVeeV UVc_ZqcV d~Vde deRSZ]ZdpV Rfe`fc UV 0 gVcd ]R

2VdV^RZ_V(

CONDUCTIVITÉ ÉLECTRIQUE 

AR T`_UfTeZgZep p]VTecZbfV R pep ^RiZ^R]V ]`cd UV ]~R_R]jdV Z_ZeZR]V $++0 yH)T^%& afZd R ac`XcVddZgV^V_e UZ^Z_fp e`fe Rf ]`_X

UV ]~VddRZ& a`fc dV deRSZ]ZdVc Rfe`fc UV ,* yH)T^ gVcd ]R +-V dV^RZ_V( 8VeeV SRZddV UV T`_UfTeZgZep Vde cV]ZpV m ]R SRZddV UVd

T`_TV_ecReZ`_d V_ ^peRfi UZdd`fd UR_d ]V ]ZiZgZRe $g`Zc dVTeZ`_/(,(,%(

POTENTIEL D’OXYDORÉDUCTION 

AV a`eV_eZV] U~`ijU`cpUfTeZ`_ R gRcZp T`_deR^^V_e e`fe Rf ]`_X UV ]~VddRZ( >] d~Vde e`feVW`Zd ^RZ_eV_f V_ecV V_gZc`_ ./* ^K

Ve 3* ^K( AV ]ZiZgZRe UV ]R T`]`__V UV ^Z_VcRZ Vde [fXp aVf `ijUR_e V_ cRZd`_ UV TVd gR]Vfcd(
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5.2.2 MÉTAUX DISSOUS 

HVf]V^V_e ]Vd ^peRfi _`c^pd $9*+3 Ve <fZUV U~Z_eVcgV_eZ`_% `_e pep R_R]jdpd& V_ a]fd Uf ]ZeYZf^ m eZecV Z_UZTReZW( E`fc ]Vd gR]Vfcd

Z_WpcZVfcVd m ]R ]Z^ZeV UV UpeVTeZ`_ cRaa`cepV aRc ]V ]RS`cRe`ZcV $A9G%& f_V gR]Vfc pXR]V m ]R A9G R pep feZ]ZdpV a`fc ]R ^ZdV V_ XcRaYZbfV(

ARGENT 

AVd bfR_eZepd U~RcXV_e ]ZiZgZp `_e UpaRddp ]V TcZeqcV G:H Rfi dV^RZ_Vd *& 0& 3 Ve +, UV ]~VddRZ& Ve peRZV_e d`fd ]R ]Z^ZeV UV

UpeVTeZ`_ cRaa`cepV aRc ]V ]RS`cRe`ZcV $*&****/ ^X)A% a`fc e`feVd ]Vd RfecVd dV^RZ_Vd UV ]~VddRZ( >] Vde e`feVW`Zd m _`eVc bfV]R

gR]Vfc Uf TcZeqcV G:H $*&****- ^X)A% Vde ]pXqcV^V_e Z_WpcZVfcV m ]R A9G& V_ cRZd`_ UV ]R UfcVep UV ]~VRf Rf dZeV& V_ W`_TeZ`_

UV ]RbfV]]V Vde R[fdep ]V TcZeqcV G:H(
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CUIVRE 

AVd T`_TV_ecReZ`_d V_ TfZgcV d`_e UV^VfcpVd d`fd ]Vd ViZXV_TVd UV cV[Ve m ]~VWW]fV_e WZ_R] ^RiZ^R]Vd Ve ^`jV__Vd ^V_dfV]]Vd

UV ]R 9*+3 e`fe Rf ]`_X UV ]~VddRZ& RZ_dZ bfV d`fd ]Vd TcZeqcVd G:H& m ]~ViTVaeZ`_ UVd dV^RZ_Vd * Ve + `v ]Vd T`_TV_ecReZ`_d

^VdfcpVd UR_d ]V ]ZiZgZRe peRZV_e dfapcZVfcVd Rf TcZeqcV G:H(
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LITHIUM 

AVd gR]Vfcd V_ ]ZeYZf^ eV_UV_e gVcd f_ a]ReVRf m aRceZc UV ]R /V dV^RZ_V U~VddRZ( AVd T`_TV_ecReZ`_d peRZV_e ^RiZ^R]Vd

$*&2.- ^X)A% ]`cd UVd dV^RZ_Vd * Ve +(

MERCURE 

leR_e U`__p ]R ecqd WRZS]V gR]Vfc Uf TcZeqcV G:H a`fc ]V ^VcTfcV $*&*****+- ^X)A%& ]R A9G $*&****+ ^X)A% peRZe dfapcZVfcV

Rf TcZeqcV G:H( 6Z_dZ& UVd gR]Vfcd dfapcZVfcVd m ]R A9G `_e pep _`epVd Rfi dV^RZ_Vd *& ,& 3 Ve ,/ UV ]~VddRZ( AVd

T`_TV_ecReZ`_d d`_e UV^VfcpVd d`fd ]R A9G a`fc e`feVd ]Vd RfecVd dV^RZ_Vd UV ]~VddRZ(
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5.3.1 PARAMÈTRES PHYSICOCHIMIQUES ET ACIDO BASIQUES 

PH 
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ACIDITÉ/ALCALINITÉ 
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d`^^Ve m ]R dV^RZ_V ,( AR gR]Vfc UV TVeeV UVc_ZqcV d~Vde deRSZ]ZdpV Rfe`fc UV +- gVcd ]R 2VdV^RZ_V(

CONDUCTIVITÉ ÉLECTRIQUE 
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UV ]~VddRZ& a`fc dV deRSZ]ZdVc Rfe`fc UV -* yH)T^ gVcd ]R +-V dV^RZ_V( 8VeeV SRZddV UV T`_UfTeZgZep Vde cV]ZpV m ]R SRZddV UVd

T`_TV_ecReZ`_d V_ ^peRfi UZdd`fd UR_d ]V ]ZiZgZRe $g`Zc dVTeZ`_/(-(,%(

POTENTIEL D’OXYDORÉDUCTION 
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5.3.2 MÉTAUX DISSOUS 

HVf]V^V_e ]Vd ^peRfi _`c^pd $9*+3 Ve <fZUV U~Z_eVcgV_eZ`_% `_e pep R_R]jdpd& V_ a]fd Uf ]ZeYZf^ m eZecV Z_UZTReZW( E`fc ]Vd gR]Vfcd

Z_WpcZVfcVd m ]R ]Z^ZeV UV UpeVTeZ`_ cRaa`cepV aRc ]V ]RS`cRe`ZcV $A9G%& f_V gR]Vfc pXR]V m ]R A9G R pep feZ]ZdpV a`fc ]R ^ZdV V_ XcRaYZbfV(

ARGENT 

AVd bfR_eZepd U~RcXV_e ]ZiZgZp `_e UpaRddp ]V TcZeqcV G:H Rfi dV^RZ_Vd *& +& ,& 0 Ve ++ UV ]~VddRZ& Ve peRZV_e d`fd ]R ]Z^ZeV UV

UpeVTeZ`_ cRaa`cepV aRc ]V ]RS`cRe`ZcV $A9G% $*&****/ ^X)A% a`fc e`feVd ]Vd RfecVd dV^RZ_Vd UV ]~VddRZ( >] Vde e`feVW`Zd m _`eVc

bfV ]R gR]Vfc Uf TcZeqcV G:H $*&****- ^X)A% Vde ]pXqcV^V_e Z_WpcZVfcV m ]R A9G& V_ cRZd`_ UV ]R UfcVep UV ]~VRf Rf dZeV(

BARYUM 
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CADMIUM 
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LITHIUM 
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MERCURE 
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]R 9*+3( 9V a]fd& ViTVaep ]`cd UVd dV^RZ_Vd *& + Ve -& ]Vd T`_TV_ecReZ`_d V_ kZ_T d`_e UV^VfcpVd d`fd ]V TcZeqcV G:H e`fe Rf

]`_X UV ]~VddRZ(

V

VMVX

VMVZ

VMV\

VMV^

VMW

V W X Y Z [ \ ] ^ _ WV WW WX WY WZ W[ W\ W] W^ W_ XV XW XX XY XZ X[

$
B
A
58

A
FD

2
F=

B
A

P@
;
N)

Q

/8@2=A8

1=A5
"'$%$*&

%=242E8 .&/

V

VMX

VMZ

VM\

VM^

W

WMX

V W X Y Z [ \ ] ^ _ WV WW WX WY WZ W[ W\ W] W^ W_ XV XW XX XY XZ X[

$
B
A
58

A
FD

2
FB

A
P@

;
N)

Q

/8@2=A8

1=A5
"'$%$*&

%=242E8 .&/ %VW_



C?D; :; B?J>?KC 87?;'@7C;I
HkIKBJ7JI :;I ;II7?I 9?DkJ?GK;I ;D 9EBEDD;I ' C?D;H7? ;J :?787I;
=7B7NO B?J>?KC #97D7:7$ ?D9( v C7HI ,*,*

MIF
DE +3+'*+1/-'**

F7=; ,1

0 ?DJ;HFHkJ7J?ED :;I HkIKBJ7JI

0(+ FEJ;DJ?;B :; =kDkH7J?ED :w79?:;

9Vfi T`]`__Vd U~VddRZ `_e WRZe ]~`S[Ve UV dfZgZ Rf T`fcd UVd VddRZd TZ_peZbfVd& d`Ze f_V T`]`__V T`^a`dpV UV ^Z_VcRZ Ve f_V

RfecV T`^a`dpV UV UZRSRdV& e`feVd UVfi ^RZ_eV_fVd _`_ dRefcpVd Rf T`fcd UV ]~VddRZ( AVd cpdf]eRed `SdVcgpd ]`cd UV ]~VddRZ

TZ_peZbfV `_e aVc^Zd ]Vd `SdVcgReZ`_d dfZgR_eVd 4

— AV a= Uf ]ZiZgZRe UVd UVfi T`]`__Vd d~Vde ^RZ_eV_f acqd UV ]R _VfecR]Zep e`fe Rf ]`_X UV ]~VddRZ& bf`ZbfV ]pXqcV^V_e

SRdZbfV a`fc ]R T`]`__V UV UZRSRdV(

— AVd T`_TV_ecReZ`_d V_ HD. dV d`_e ^RZ_eV_fVd V_ecV + Ve +. ^X)A Rf T`fcd UV ]~VddRZ a`fc ]Vd UVfi T`]`__Vd(

— A~RTZUZep ^VdfcpV UR_d ]V ]ZiZgZRe UVd UVfi T`]`__Vd d~Vde ^RZ_eV_fV d`fd ]R ]Z^ZeV UV UpeVTeZ`_ e`fe Rf ]`_X UV ]~VddRZ(

— AR T`_UfTeZgZep p]VTecZbfV peRZe ^RiZ^R]V V_ UpSfe U~VddRZ a`fc ]Vd UVfi T`]`__Vd& afZd d~Vde deRSZ]ZdpV Rfe`fc UV

,* yH)T^ a`fc ]R T`]`__V UV ^Z_VcRZ Ve UV -* yH)T^ a`fc ]R T`]`__V UV UZRSRdV& TVd gR]Vfcd T`_T`cUR_e RgVT ]R

cpUfTeZ`_ UVd T`_TV_ecReZ`_d V_ ^peRfi UZdd`fd UR_d ]V ]ZiZgZRe e`fe Rf ]`_X UVd VddRZd(

— AV a`eV_eZV] U~`ijU`cpUfTeZ`_ R gRcZp e`fe Rf ]`_X UV ]~VddRZ a`fc ]Vd UVfi T`]`__Vd& dV ^RZ_eV_R_e e`feVW`Zd V_ecV

/** ^K Ve 1* ^K(

6Z_dZ& m ]R ]f^ZqcV UVd cpdf]eRed `SeV_fd UR_d ]V TRUcV UV TVd VddRZd TZ_peZbfVd V_ T`]`__Vd& Z] RaaRcRse bfV ]V a`eV_eZV] UV

Xp_pcReZ`_ U~RTZUV& eR_e Uf ^Z_VcRZ bfV UV ]R UZRSRdV& Vde _`_ dZX_ZWZTReZW afZdbfV ]V a= UVd UVfi T`]`__Vd d~Vde ^RZ_eV_f acqd

UV ]R _VfecR]Zep e`fe Rf ]`_X UV ]~VddRZ& Ve bfV ]V eRfi U~RTZUZep UR_d ]~VRf UV ]ZiZgZReZ`_ Vde UV^Vfcp d`fd ]R A9G e`fe Rf ]`_X

UV ]~VddRZ pXR]V^V_e( AVd T`_TV_ecReZ`_d UV HD. V_ d`]feZ`_ d`_e pXR]V^V_e UV^VfcpVd deRS]Vd Rf ]`_X UV ]~VddRZ(

9V a]fd& UVd T`fcSVd U~`ijUReZ`_)_VfecR]ZdReZ`_ `_e pep cpR]ZdpVd RWZ_ U~pgR]fVc ]V a`eV_eZV] UV Xp_pcReZ`_ U~RTZUV m ]`_X eVc^V

UVd UVfi T`]`__Vd( 8VTZ R pep pgR]fp V_ a]RoR_e ]Vd TYRcXVd Tf^f]pVd V_ ^RX_pdZf^& ^R_XR_qdV Ve TR]TZf^ $^Z_pcRfi

_VfecR]ZdR_ed% V_ `cU`__pVd V_ W`_TeZ`_ UVd TYRcXVd Tf^f]pVd V_ df]WReVd V_ RSdTZddV( 9V a]fd& ]R T`^a`dZeZ`_ e`eR]V Z_ZeZR]V

V_ ^Z_pcRfi _VfecR]ZdR_ed V_ W`_TeZ`_ UV ]R T`^a`dZeZ`_ Z_ZeZR]V V_ df]WReVd R pep a]RTpV dfc ]V XcRaYZbfV( HZ ]R T`^a`dZeZ`_

Z_ZeZR]V dV dZefV Rf'UVddfd UV ]R T`fcSV U~`ijUReZ`_)_VfecR]ZdReZ`_& Z] Vde T`_dZUpcp bfV ]V ^RepcZV] pafZdVcR d`_ T`_eV_f V_

d`fWcV RgR_e U~pafZdVc d`_ T`_eV_f V_ ^Z_pcRfi _VfecR]ZdR_ed( 8~Vde TV bfZ Vde `SdVcgp a`fc ]V ^Z_VcRZ Ve ]R UZRSRdV ]`cd UVd

VddRZd(

AV ^Z_VcRZ Ve ]R UZRSRdV d`_e U`_T [fXpd _`_ Xp_pcReVfcd U~RTZUV(
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COLONNE 1 – MINERAI 

— AVd T`_TV_ecReZ`_d V_ RcXV_e dV d`_e ^RZ_eV_fVd d`fd ]R A9G m aRceZc UV ]R +-V dV^RZ_V U~VddRZ $Z] Vde m _`eVc bfV ]R A9G

O*&****/ ^X)AP peRZe dfapcZVfcV Rf TcZeqcV G:H O*&****- ^X)AP%( 9Vd gR]Vfcd dfapcZVfcVd m ]R A9G `_e pep ^VdfcpVd Rfi

dV^RZ_Vd *& 0& 3 Ve +,(

— 9Vd T`_TV_ecReZ`_d V_ ^VcTfcV dfapcZVfcVd m ]R A9G `_e pep _`epVd Rfi dV^RZ_Vd *& ,& 3 Ve ,/ UV ]~VddRZ $Z] Vde m _`eVc bfV

]R A9G O*&****+ ^X)AP peRZe dfapcZVfcV Rf TcZeqcV G:H O*&*****+- ^X)AP%( AVd T`_TV_ecReZ`_d d`_e UV^VfcpVd d`fd ]R

A9G a`fc e`feVd ]Vd RfecVd dV^RZ_Vd UV ]~VddRZ(

— J_ UpaRddV^V_e UV ]R T`_TV_ecReZ`_ ^RiZ^R]V RTTVaeRS]V UV cV[Ve m ]~VWW]fV_e WZ_R] UV ]R 9*+3 R pep `SeV_f m ]R

dV^RZ_V * a`fc ]Vd B:H(

— AVd T`_TV_ecReZ`_d V_ TfZgcV& V_ a]`^S Ve V_ kZ_T d`_e UV^VfcpVd d`fd ]Vd TcZeqcVd G:H m aRceZc UV ]R acV^ZqcV `f

UVfiZq^V dV^RZ_V U~VddRZ(

— 6fTf_ UpaRddV^V_e UVd TcZeqcVd G:H _~R pep `SeV_f ]`cd UV ]~VddRZ a`fc e`fd ]Vd RfecVd ^peRfi R_R]jdpd(

— 6fTf_ UpaRddV^V_e UVd T`_TV_ecReZ`_d RTTVaeRS]Vd $^`jV__Vd Ve ^RiZ^R]Vd% UV cV[Ve m ]~VWW]fV_e WZ_R] UV ]R 9*+3 _~R

pep `SeV_f ]`cd UV ]~VddRZ(
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COLONNE 2 – DIABASE 

— AVd cpdf]eRed UVd dV^RZ_Vd *& +& 0& 3 Ve ++ peRZV_e dfapcZVfcd m ]R A9G( AVd T`_TV_ecReZ`_d dV d`_e aRc ]R dfZeV ^RZ_eV_fVd

d`fd ]R A9G $Z] Vde m _`eVc bfV ]R A9G O*& ****/ ^X)AP peRZe dfapcZVfcV Rf TcZeqcV G:H O*&****- ^X)AP%(

— AVd T`_TV_ecReZ`_d V_ TfZgcV `_e UpaRddp ]Vd TcZeqcVd G:H Rfi dV^RZ_Vd *& +& -& 0& 1 Ve +0& ^RZd dV d`_e ^RZ_eV_fVd d`fd

TVd UVc_ZqcVd m aRceZc UV ]R +1VdV^RZ_V(

— 9Vd T`_TV_ecReZ`_d V_ ^VcTfcV dfapcZVfcVd m ]R A9G `_e pep _`epVd Rfi dV^RZ_Vd *& ,& -& ,, Ve ,- UV ]~VddRZ $Z] Vde m _`eVc

bfV ]R A9G O*&****+ ^X)AP peRZe dfapcZVfcV Rf TcZeqcV G:H O*&*****+- ^X)AP%( AVd T`_TV_ecReZ`_d d`_e UV^VfcpVd d`fd

]R A9G a`fc e`feVd ]Vd RfecVd dV^RZ_Vd UV ]~VddRZ(

— AVd T`_TV_ecReZ`_d V_ WVc `_e ViTpUp ]R T`_TV_ecReZ`_ ^RiZ^R]V RTTVaeRS]V UV cV[Ve m ]~VWW]fV_e WZ_R] UV ]R 9*+3 Rfi

dV^RZ_Vd * Ve +& ^RZd dV d`_e ^RZ_eV_fVd d`fd TVeeV UVc_ZqcV m aRceZc UV ]R dV^RZ_V ,(

— J_ UpaRddV^V_e UV ]R T`_TV_ecReZ`_ ^RiZ^R]V RTTVaeRS]V UV cV[Ve m ]~VWW]fV_e WZ_R] UV ]R 9*+3 R pep `SeV_f V_ecV ]Vd

dV^RZ_Vd * Ve 2 a`fc ]Vd B:H(

— AVd T`_TV_ecReZ`_d V_ SRcjf^& V_ TRU^Zf^& V_ a]`^S Ve V_ kZ_T d`_e UV^VfcpVd d`fd ]Vd TcZeqcVd G:H m aRceZc UV

]R bfRecZq^V dV^RZ_V U~VddRZ `f RgR_e(

— 6fTf_ UpaRddV^V_e UVd TcZeqcVd G:H _~R pep `SeV_f ]`cd UV ]~VddRZ a`fc e`fd ]Vd RfecVd ^peRfi R_R]jdpd(

— 6fTf_ RfecV UpaRddV^V_e UVd T`_TV_ecReZ`_d RTTVaeRS]Vd $^`jV__Vd Ve ^RiZ^R]Vd% UV cV[Ve m ]~VWW]fV_e WZ_R] UV ]R 9*+3

_~R pep `SeV_f ]`cd UV ]~VddRZ

| ]R ]f^ZqcV UV TVd cpdf]eRed& SZV_ bfV TVceRZ_d ^peRfi RZV_e pep cV]RcXfpd V_ T`_TV_ecReZ`_d ViTpUR_e ]Vd TcZeqcVd Uf G:H

Ve)`f ]Vd ViZXV_TVd UV cV[Ve m ]~VWW]fV_e WZ_R] UV ]R 9*+3& ]V cV]RcXRXV d~Vde ]Z^Zep& UR_d ]R ^R[`cZep UVd TRd& Rfi acV^ZqcVd

dV^RZ_Vd UV ]~VddRZ& TV bfZ Vde UR_d ]R _`c^R]Zep a`fc TV ejaV U~VddRZd( 6Z_dZ& a`fc ]R T`]`__V UV ^Z_VcRZ& RfTf_ UpaRddV^V_e

_~R pep `SdVcgp Racqd ]R +,V dV^RZ_V U~VddRZ& ViTVaep a`fc ]V ^VcTfcV $dV^RZ_V ,/%5 bfR_e m ]R T`]`__V UV UZRSRdV& ]Vd

UpaRddV^V_ed UVd TcZeqcVd Raa]ZTRS]Vd TVddV_e Racqd ]R ++V dV^RZ_V& ViTVaep a`fc ]V ^VcTfcV $dV^RZ_Vd ,, Ve ,-% Ve f_ cpdf]eRe

a`_TefV] m ]R dV^RZ_V +0 a`fc ]V TfZgcV(

6Z_dZ& UVd T`_TV_ecReZ`_d V_ ^VcTfcV dfapcZVfcVd Rfi TcZeqcVd G:H $m ]R A9G% `_e pep `SeV_fVd a`_TefV]]V^V_e ^r^V m ]R WZ_

UV ]~VddRZ& Ve TV& a`fc ]Vd UVfi T`]`__Vd( 8`^^V ]V T`^a`ceV^V_e Uf ^VcTfcV _V dV^S]V aRd dfZgcV UV eV_UR_TV T]RZcV m ]R

SRZddV& ]V ^Z_VcRZ Ve ]R UZRSRdV dVcRZV_e T`_dZUpcpd ]ZiZgZRS]Vd V_ ^VcTfcV ^r^V Racqd ,/ dV^RZ_Vd( 8Vd cpdf]eRed dfaa`dV_e

bfV ]V ^Z_VcRZ Ve ]R UZRSRdV d`_e pXR]V^V_e a`eV_eZV]]V^V_e ]ZiZgZRS]Vd& m T`fce eVc^V f_ZbfV^V_e& a`fc TVceRZ_d ^peRfi

$^Z_VcRZ 4 RcXV_e& TfZgcV& a]`^S& kZ_T5 UZRSRdV 4 RcXV_e& SRcjf^& TRU^Zf^& TfZgcV& WVc& a]`^S& kZ_T%( AV cV]RcXRXV UV ^peRfi

Vde e`feVW`Zd ]Z^Zep(
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<R]Rij R WRZe RaaV] m LHE RWZ_ UV cpR]ZdVc f_V TRcRTepcZdReZ`_ Xp`TYZ^ZbfV m ]~RZUV U~VddRZd TZ_peZbfV V_ T`]`__Vd a`fc

pgR]fVc ]V a`eV_eZV] UV ]ZiZgZReZ`_ Ve UV Xp_pcReZ`_ U~RTZUV Uf ^Z_VcRZ Ve UV ]~f_Zep UV UZRSRdV& m ]R dfZeV UVd UV^R_UVd UVd

T`^Zepd U~pgR]fReZ`_ UR_d ]V TRUcV UV ]~pefUV U~Z^aRTe V_gZc`__V^V_eR] Uf ac`[Ve(

6Z_dZ& m ]R ]f^ZqcV UVd cpdf]eRed `SeV_fd UR_d ]V TRUcV UV TVd VddRZd TZ_peZbfVd V_ T`]`__Vd& Z] RaaRcRse bfV ]V a`eV_eZV] UV

Xp_pcReZ`_ U~RTZUV Uf ^Z_VcRZ Ve UV ]R UZRSRdV Vde _`_ dZX_ZWZTReZW& afZdbfV ]V a= UVd UVfi T`]`__Vd d~Vde ^RZ_eV_f acqd UV ]R

_VfecR]Zep e`fe Rf ]`_X UV ]~VddRZ& Ve bfV ]V eRfi U~RTZUZep UR_d ]~VRf UV ]ZiZgZReZ`_ Vde UV^Vfcp d`fd ]R A9G e`fe Rf ]`_X UV

]~VddRZ pXR]V^V_e( 9V a]fd& ]~pgR]fReZ`_ Uf a`eV_eZV] UV Xp_pcReZ`_ U~RTZUV m ]`_X eVc^V cpR]Zdp m ]~RZUV UVd T`fcSVd

U~`ijUReZ`_)_VfecR]ZdReZ`_ cpgq]V bfV ]V ^Z_VcRZ Ve ]R UZRSRdV pafZdVc`_e ]Vfc T`_eV_f V_ d`fWcV RgR_e U~pafZdVc ]Vfc T`_eV_f

V_ ^Z_pcRfi _VfecR]ZdR_ed& TV bfZ Z^a]ZbfV bfV TVd UVfi ^RepcZRfi d`_e _`_ Xp_pcReVfcd U~RTZUV m ]`_X eVc^V pXR]V^V_e(

9V a]fd& ]V cV]RcXRXV V_ ^peRfi d~Vde ]Z^Zep ^R[`cZeRZcV^V_e Rfi acV^ZqcVd dV^RZ_Vd UV ]~VddRZ( I`feVW`Zd& UVd T`_TV_ecReZ`_d

V_ ^VcTfcV dfapcZVfcVd Rfi TcZeqcVd G:H $m ]R A9G% `_e pep `SeV_fVd a`_TefV]]V^V_e ^r^V m ]R WZ_ UV ]~VddRZ& Ve TV& a`fc ]Vd

UVfi T`]`__Vd( 8`^^V ]V T`^a`ceV^V_e Uf ^VcTfcV _V dV^S]V aRd dfZgcV UV eV_UR_TV T]RZcV m ]R SRZddV& ]V ^Z_VcRZ Ve ]R

UZRSRdV dVcRZV_e T`_dZUpcpd ]ZiZgZRS]Vd V_ ^VcTfcV ^r^V Racqd ,/ dV^RZ_Vd( 8Vd cpdf]eRed dfaa`dV_e bfV ]V ^Z_VcRZ Ve ]R

UZRSRdV d`_e pXR]V^V_e a`eV_eZV]]V^V_e ]ZiZgZRS]Vd& m T`fce eVc^V f_ZbfV^V_e& a`fc TVceRZ_d ^peRfi $^Z_VcRZ 4 RcXV_e& TfZgcV&

a]`^S& kZ_T5 UZRSRdV 4 RcXV_e& SRcjf^& TRU^Zf^& TfZgcV& WVc& a]`^S& kZ_T%( AV cV]RcXRXV UV ^peRfi Vde e`feVW`Zd ]Z^Zep(





C?D; :; B?J>?KC 87?;'@7C;I
HkIKBJ7JI :;I ;II7?I 9?DkJ?GK;I ;D 9EBEDD;I ' C?D;H7? ;J :?787I;
=7B7NO B?J>?KC #97D7:7$ ?D9( v C7HI ,*,*

MIF
DE +3+'*+1/-'**

F7=; -/

Hk<kH;D9;I 8?8B?E=H7F>?GK;I

— B>C>HI�G: 9J 9lK:ADEE:B:CI 9JG67A:& 9: A~:CK>GDCC:B:CI :I 9: A6 AJIIG: 8DCIG: A:H

8=6C<:B:CIH 8A>B6I>FJ:H $B99:A88%( ,*+3( Guide d’intervention – Protection des sols et réhabilitation 

des terrains contaminés( ,+3 a( Ve R__ViVd(

— B>C>HI�G: 9J 9lK:ADEE:B:CI 9JG67A:& 9: A~:CK>GDCC:B:CI :I 9:H E6G8H $B99:E%( ,*+,(

Directive 019 sur l’industrie minière( 00 a( Ve R__ViVd(

— B>C: :CK>GDCB:CI C:JIG6A 9G6>C6<: $B:C9%( ,**3( Prediction Manual for Drainage Chemistry from 

Sulphidic Geologic Materials( /-0 a( Ve R__(

— HG@ 8DCHJAI>C<( ,*+*( Mineral Resource Evaluation, James Bay Lithium Project, James Bay, Quebec, Canada(

GRaa`ce acpaRcp a`fc AZeYZf^ D_V Z_T( 33 a(

— JC>Il 9: G:8=:G8=: :I 9: H:GK>8: :C I:8=CDAD<>: B>ClG6A: $JGHIB%( +331( Drainage minier 

acide : formation prédiction et contrôle. 9`Tf^V_e UV cpWpcV_TV UV T`fcd( EcpdV_ep aRc JGHIB'JF6I(

— LHE( ,*+1( Mine de lithium Baie James, Renseignements préliminaires. GRaa`ce acpaRcp a`fc <R]Rij AZeYZf^

$8R_RUR% Z_T( -3 a( Ve R__ViVd(

— LHE( ,*+2R( Mine de lithium Baie-James, Étude spécialisée sur la géochimie. GRaa`ce acpaRcp a`fc <R]Rij AZeYZf^

$8R_RUR% Z_T( ,1 a( Ve R__ViVd(





ANNEXE 

@>A>H:G :H 8CB9>H>CBG

<hBhF6@:G 9: @ohHI9:





AV acpdV_e cRaa`ce Vde T`_deZefp UV ]R aRceZV UVdTcZaeZgV Uf eVieV RZ_dZ bfV UV ]~V_dV^S]V UVd eRS]VRfi& TRceVd Ve

R__ViVd Rdd`TZpd( A~feZ]ZdReZ`_ U~Z_W`c^ReZ`_d ViecRZeVd UV TV cRaa`ce& ^ZdVd Y`cd Uf T`_eVieV Xp_pcR] UV ]~pefUV&

aVfe T`_UfZcV m f_V WRfddV Z_eVcacpeReZ`_ UV cpdf]eRed aRceZV]d `f WcRX^V_eRZcVd(

AV acpdV_e U`Tf^V_e R pep acpaRcp a`fc ]~fdRXV ViT]fdZW Uf T]ZV_e( I`feV feZ]ZdReZ`_ U~Z_W`c^ReZ`_ T`_eV_fV UR_d

TV cRaa`ce _V aVfe recV VWWVTefpV dR_d f_V Raac`SReZ`_ pTcZeV UVd aVcd`__Vd `f V_eZepd a`fc ]VdbfV]]Vd Z] R pep

acpaRcp(

AVd Z_W`c^ReZ`_d acpdV_epVd UR_d TV cRaa`ce Ve bfZ `_e pep `SeV_fVd aRc ]~V_ecV^ZdV U~f_ eZVcd _~`_e aRd pep

Z_UpaV_UR^^V_e gpcZWZpVd `f RfecV^V_e ViR^Z_pVd aRc LHE a`fc V_ UpeVc^Z_Vc ]~ViRTeZefUV `f ]R e`eR]Zep( LHE R

feZ]Zdp TVd Z_W`c^ReZ`_d UV S`__V W`Z Ve _~RTTVaeVcR RfTf_V cVda`_dRSZ]Zep a`fc e`feV UpWZTZV_TV& ^RfgRZdV

Z_eVcacpeReZ`_ `f Z_ViRTeZefUV acpdV_epV UR_d TV cRaa`ce cpdf]eR_e U~`^ZddZ`_d& UV ^RfgRZdVd Z_eVcacpeReZ`_d `f

V_T`cV& U~RTeVd WcRfUf]Vfi UVd aVcd`__Vd Z_eVcgZVhpVd `f T`_eRTepVd UR_d ]V T`_eVieV UV TVeeV pefUV(

A~pefUV UVd U`ddZVcd cRZd`__RS]V^V_e gpcZWZRS]Vd Z_T]fe e`fd ]Vd U`ddZVcd W`fc_Zd aRc ]V T]ZV_e `f `WWVced Rf afS]ZT Ve

a`fgR_e recV `SeV_fd UR_d UVd Up]RZd cRZd`__RS]Vd Ve ^`jV__R_e UVd WcRZd cRZd`__RS]Vd(
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CZ^VbRZ :ZRSRcV

7_pd ,*+3 7_pd ,*+3

KV]ZS F]QY 6\OZfaWa %#&
SiO2 ' ' ' ' *&+ 1-&* ./&.
Al2O3 ' ' ' ' *&+ +/&. +-&0
Fe2O3 ' ' ' ' *&+ +&.1 +0&2*
MgO ' ' ' ' *&+ *&.1 /&,,
CaO ' ' ' ' *&+ *&0+ 2&,1
Na2O ' ' ' ' *&+ -&-0 -&*3
K2O ' ' ' ' *&+ ,&20 +&/2
TiO2 ' ' ' ' *&+ *&*3 ,&2/
P2O5 ' ' ' ' *&+ *&/0 *&1.
MnO ' ' ' ' *&+ *&*1 *&,.
Cr2O3 ' ' ' ' *&+ *&*, 5*&*+
V2O5 ' ' ' ' *&+ 5*&*+ *&*0
LOI ' ' ' ' *&+ +&*, +&21
Somme ' ' ' ' *&+ 33&* 33&1
AjbOce %[U*YU&
Aluminium ' ' ' ' ' /.*** 02***
Antimoine ' ' ' ' + 5*&2 ,&-
Argent , ,* .* ,** *&/ 5+&** 5+&**
Arsenic 0 -* /* ,/* + ,0+ ,-
Baryum -.* /** , *** +* *** ,* +-* 42+
Béryllium ' ' ' ' ' .- +&.
Bore ' ' ' ' + +&/ 5+
Bismuth ' ' ' ' ' +&. *&*3.
Calcium ' ' ' ' ' -3** 0,***
Cadmium +&/ / ,* +** *&/ *&+ *&,
Chrome +** ,/* 2** . *** , 1. 10
Cobalt ,/ /* -** + /** , - 0+
Cuivre /* +** /** , /** + -* --
Étain / /* -** + /** / -4 ,,
Fer ' ' ' ' ' 3/** +,****
Potassium ' ' ' ' ' +3*** ++***
Lithium ' ' ' ' ' .*** 3*
Magnésium ' ' ' ' ' ,+** ,3***
Manganèse +*** + *** , ,** ++ *** +* .2* , 3++
Mercure *&, , +* /* *&, 5*&*/ 5*&*/
Molybdène , +* .* ,** + +&+ -'1
Nickel /* +** /** , /** , +- .-
Plomb /* /** + *** / *** / +* +.
Sélénium + - +* /* *&/ 5*&1 5*&1
Sodium ' ' ' ' ' ,-*** ,-***
Strontium ' ' ' ' ' 3, -2*
Thorium ' ' ' ' ' *&,1 *&/0
Titane ' ' ' ' ' .0* +1***
Thallium ' ' ' ' ' 0&. *&-1
Tungstène ' ' ' ' ' ,&/ *&1
Uranium (4) ' ' ' ' ' .&/ *&,1
Vanadium ' ' ' ' ' +. -1*
Yttrium ' ' ' ' ' +&/ .+
Zinc +.* /** + /** 1 /** / /2 ,1+

BCH:G5
#+$4 9bZdnbVc Xm^mbZaeVc Ue =eZUV U"Z^dVbfV^dZ_^ ' Fb_dVTdZ_^ UVc c_\c Vd bmYRSZ\ZdRdZ_^ UVc dVbbRZ^c T_^dR]Z^mc #C::;B99& ,*+3$(

F_eb \Vc ]mdReg Vd ]mdR\\_oUVc& \Vc TbZdnbVc s 7 t edZ\Zcmc bV`bmcV^dV^d \R dV^Veb UV W_^U mdRS\ZV `_eb \R `b_fZ^TV Xm_\_XZaeV Ue Ie`mbZVeb(
#,$4 D_b]Vc UV \"7^^VgV ? Ue HnX\V]V^d ceb \"V^W_eZccV]V^d UVc c_\c T_^dR]Z^mc #H;I9$& T_]]e^m]V^d R``V\mVc TbZdnbVc :(
#-$4 BZ]ZdV UV UmdVTdZ_^ bR``_bdmV `Rb \V \RS_bRd_ZbV U"R^R\hcVc(

@h<:B9:5
' 4 D_^ UmWZ^Z _e ^_^ R^R\hcm ,++ 4 8 5 9_^TV^dbRdZ_^ 5 9

+** 4 9_^TV^dbRdZ_^ 57 ,++ 4 9 5 9_^TV^dbRdZ_^ 5 :
,++ 4 7 5 9_^TV^dbRdZ_^ 58 100 4 9_^TV^dbRdZ_^ 6 :

DO`O[kb`Sa

8`Wbk`Sa %,& ]c dOZSc`a

ZW[WbSa %-& %[U*YU&

6\OZfaSa W\WbWOZSa ac` ZS [W\S`OW Sb ZO RWOPOaS ( 8][^]aWbW]\ W\WbWOZS
FjacZbOba RSa SaaOWa S\ Q]Z]\\Sa

HOPZSOc 8(,

B*FjT 5 ,2,(+-01-(++
D`]XSb <OZOef

@9F %.&

%[U*YU&

hQVO\bWZZ]\ * 9ObS RS ^`jZkdS[S\b * FjacZbOba R$O\OZfaS %[U*YU&

7 8 9 :
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Ĉ
;

'B
_

^
X

dV
b]

?^
Zd
ZR

\
I

V
]

R
Z^

V
+

I
V

]
R

Z^
V

,
I

V
]

R
Z^

V
-

I
V

]
R

Z^
V

.
I

V
]

R
Z^

V
/

I
V

]
R

Z^
V

0
I

V
]

R
Z^

V
1

I
V

]
R

Z^
V

2
I

V
]

R
Z^

V
3

I
V

]
R

Z^
V

+
*

I
V

]
R

Z^
V

+
+

I
V

]
R

Z^
V

+
,

A
j

bO
c

e
%[

U
*@

&
A

lu
m

in
iu

m
'

'
*

&*
*

*
-

1
&/

2
*

&.
0

,
*

&-
.

/
*

&,
1

3
*

&,
.

2
*

&+
2

0
*

&,
*

-
*

&.
.

1
*

&,
3

-
*

&-
.

+
*

&,
2

/
*

&,
+

2
*

&-
*

/
A

n
tim

o
in

e
'

'
*

&*
*

*
,

5
*

&*
*

*
3

5
*

&*
*

*
3

5
*

&*
*

*
3

5
*

&*
*

*
3

5
*

&*
*

*
3

5
*

&*
*

*
3

5
*

&*
*

*
3

5
*

&*
*

*
3

5
*

&*
*

*
3

5
*

&*
*

*
3

5
*

&*
*

*
3

5
*

&*
*

*
3

5
*

&*
*

*
3

A
rg

e
n

t
'

*
&*

*
*

+
*

&*
*

*
*

*
,

+
'+

+
+

.
5

*
&*

*
*

*
/

5
*

&*
*

*
*

/
5

*
&*

*
*

*
/

5
*

&*
*

*
*

/
5

*
&*

*
*

*
/

+
'+

+
+

3
.

5
*

&*
*

*
*

/
*

&*
*

*
*

/
+

'+
+

+
,

,
5

*
&*

*
*

*
/

5
*

&*
*

*
*

/
+

'+
+

+
,

/
A

rs
e

n
ic

+
*

&*
*

/
*

&*
*

*
,

+
'+

4
0

/
+

'+
2

1
3

+
'+

2
,

-
+

'+
2

+
0

+
'+

/
2

-
+

'+
0

3
1

+
'+

/
4

0
+

'+
0

+
4

+
'+

/
4

0
+

'+
0

+
/

+
'+

/
1

0
+

'+
/

-
-

+
'+

/
-

-
B

a
ry

u
m

 
'

'
*

&*
*

*
*

,
*

&*
-

/
0

*
&*

*
-

.
,

*
&*

*
+

2
2

*
&*

*
+

0
3

*
&*

*
+

0
,

*
&*

*
+

-
/

*
&*

*
+

+
0

*
&*

*
,

,
3

*
&*

*
+

2
1

*
&*

*
,

,
,

*
&*

*
+

2
,

*
&*

*
+

0
1

*
&*

*
+

2
1

B
é

ry
lli

u
m

'
'

*
&*

*
*

*
*

1
*

&*
*

-
*

/
*

*
&*

*
*

-
/

*
*

&*
*

*
+

3
1

*
&*

*
*

,
.

*
*

&*
*

*
+

/
.

*
&*

*
*

+
.

+
*

&*
*

*
+

,
*

*
&*

*
*

,
-

0
*

&*
*

*
+

1
+

*
&*

*
*

,
+

+
*

&*
*

*
+

.
1

*
&*

*
*

+
.

,
*

&*
*

*
+

2
/

B
o

re
'

,
3

*
&*

*
*

,
*

&*
+

3
*

&*
+

3
*

&*
*

3
*

&*
+

*
*

&*
+

*
5

*
&*

*
,

*
&*

*
/

*
&*

*
/

*
&*

*
.

*
&*

*
.

*
&*

*
1

*
&*

*
-

*
&*

+
*

B
is

m
u

th
'

'
*

&*
*

*
*

*
1

*
&*

*
*

3
+

,
*

&*
*

*
+

3
0

*
&*

*
*

*
0

-
*

&*
*

*
+

+
,

*
&*

*
*

*
/

2
*

&*
*

*
*

1
*

&*
*

*
*

1
*

&*
*

*
+

,
*

&*
*

*
+

.
*

&*
*

*
+

+
*

&*
*

*
+

+
*

&*
*

*
+

,
*

&*
*

*
*

1
-

C
a

lc
iu

m
'

'
*

&*
+

3
&/

*
/

&0
.

-
&2

1
-

&1
0

-
&,

,
-

&0
2

-
&2

*
.

&1
/

-
&3

2
-

&2
2

-
&0

*
-

&.
/

-
&-

.
C

a
d

m
iu

m
 (4

)
'

*
&*

*
*

*
.

*
&*

*
*

*
*

-
+

'+
+

+
+

1
,

*
&*

*
*

*
*

1
*

&*
*

*
*

*
1

*
&*

*
*

*
*

/
*

&*
*

*
*

*
1

*
&*

*
*

*
*

-
*

&*
*

*
*

*
3

5
*

&*
*

*
*

*
-

5
*

&*
*

*
*

*
-

5
*

&*
*

*
*

*
-

*
&*

*
*

*
+

+
*

&*
*

*
*

*
.

*
&*

*
*

*
*

-
C

h
ro

m
e

'
*

&*
*

2
3

*
&*

*
*

*
-

+
'+

,
0

2
+

*
&*

*
+

*
/

*
&*

*
*

.
1

*
&*

*
*

,
3

*
&*

*
*

.
,

*
&*

*
*

*
&*

*
*

*
&*

*
+

*
&*

*
+

*
&*

*
+

*
&*

*
+

*
&*

*
*

*
&*

*
*

/
3

C
o

b
a

lt
'

'
*

&*
*

*
*

*
.

*
&*

*
1

/
1

*
*

&*
*

+
2

,
*

*
&*

*
*

0
3

-
*

&*
*

*
0

,
2

*
&*

*
*

.
,

1
*

&*
*

*
.

/
/

*
&*

*
*

.
-

3
*

&*
*

*
1

+
,

*
&*

*
*

/
1

+
*

&*
*

*
/

.
.

*
&*

*
*

.
/

3
*

&*
*

*
.

/
/

*
&*

*
*

/
,

0
C

u
iv

re
 (4

)
*

&0
*

&*
*

,
*

&*
*

*
*

,
+

'+
-

-
-

+
+

'+
+

-
3

+
*

&*
*

+
-

*
*

&*
*

+
-

*
*

&*
*

+
+

*
*

&*
*

*
2

*
*

&*
*

+
*

*
*

&*
*

+
+

*
*

&*
*

*
1

*
*

&*
*

+
+

*
*

&*
*

*
2

*
*

&*
*

*
3

*
*

&*
*

*
3

*
É

ta
in

'
'

*
&*

*
*

*
+

*
&*

*
0

1
-

*
&*

*
+

-
2

*
&*

*
-

,
,

*
&*

*
*

1
*

*
&*

*
*

3
.

*
&*

*
*

/
+

*
&*

*
1

0
2

*
&*

*
*

0
-

*
&*

*
*

/
3

*
&*

*
*

/
1

*
&*

*
*

0
-

*
&*

*
*

/
2

*
&*

*
*

/
2

F
e

r
'

*
&-

*
&*

*
,

/
'-

2
+

*
&,

2
3

*
&+

*
2

*
&+

*
1

*
&*

2
2

*
&*

2
-

*
&*

3
2

*
&,

0
+

*
&+

/
0

*
&+

1
/

*
&+

.
-

*
&+

.
3

*
&,

,
3

P
o

ta
ss

iu
m

'
'

*
&*

*
,

1
&1

-
-

&/
2

,
&+

2
+

&2
/

+
&.

+
+

&-
0

+
&,

-
+

&-
+

+
&+

2
+

&-
+

*
&3

1
+

*
&2

0
3

+
&+

+
L

ith
iu

m
'

'
*

&*
*

*
*

*
0

*
&2

.
-

*
&2

.
,

*
&.

,
3

*
&,

/
2

*
&+

0
/

*
&+

.
3

*
&+

-
.

*
&+

,
,

*
&+

*
2

*
&+

*
-

*
&*

3
*

1
*

&*
2

-
+

*
&*

1
-

0
M

a
g

n
é

s
iu

m
'

'
*

&*
*

-
,

&3
1

+
&*

-
*

&/
.

3
*

&/
/

-
*

&.
,

1
*

&.
1

+
*

&.
0

-
*

&0
-

+
*

&.
3

3
*

&.
1

2
*

&.
.

-
*

&-
2

.
*

&.
+

2
M

a
n

g
a

n
è

s
e

'
'

*
&*

*
*

*
+

*
&.

/
-

*
&+

+
2

*
&*

/
1

+
*

&*
/

.
.

*
&*

.
0

1
*

&*
.

1
*

&*
.

2
,

*
&*

/
2

/
*

&*
/

0
2

*
&*

/
0

3
*

&*
/

,
+

*
&*

.
0

2
*

&*
/

+
3

M
e

rc
u

re
'

*
&*

*
*

*
,

0
*

&*
*

*
*

+
+

'+
+

+
+

/
5

*
&*

*
*

*
+

*
&*

*
*

*
,

*
&*

*
*

*
+

5
*

&*
*

*
*

+
5

*
&*

*
*

*
+

5
*

&*
*

*
*

+
5

*
&*

*
*

*
+

5
*

&*
*

*
*

+
*

&*
*

*
*

,
5

*
&*

*
*

*
+

5
*

&*
*

*
*

+
5

*
&*

*
*

*
+

M
o

ly
b

d
è

n
e

'
*

&*
1

-
*

&*
*

*
*

+
*

&*
*

+
,

*
*

&*
*

+
*

3
*

&*
*

*
/

*
*

&*
*

*
/

/
*

&*
*

*
,

0
*

&*
*

*
,

,
*

&*
*

*
,

,
*

&*
*

*
,

+
*

&*
*

*
,

*
*

&*
*

*
+

3
*

&*
*

*
3

+
*

&*
*

*
+

-
*

&*
*

*
3

0
N

ic
k
e

l 
(4

)
+

*
&*

,
/

*
&*

*
*

+
+

'+
-

2
/

*
&*

*
3

+
*

&*
*

-
,

*
&*

*
,

3
*

&*
*

+
3

*
&*

*
+

1
*

&*
*

+
1

*
&*

*
,

0
*

&*
*

+
1

*
&*

*
+

0
*

&*
*

+
.

*
&*

*
+

2
*

&*
*

+
/

P
lo

m
b

 (4
)

*
&.

*
&*

*
+

*
&*

*
*

*
+

+
'+

+
0

+
3

*
&*

*
*

0
1

*
&*

*
*

-
,

*
&*

*
*

-
3

*
&*

*
*

-
.

*
&*

*
*

,
3

*
&*

*
*

,
/

*
&*

*
*

0
0

*
&*

*
*

.
0

*
&*

*
*

.
-

*
&*

*
*

/
-

*
&*

*
*

.
.

*
&*

*
*

0
,

S
o

u
fr

e
'

'
*

&+
.

&1
.

&,
,

&,
+

&0
+

&1
+

&,
,

&+
,

&-
,

&/
,

&*
+

&2
+

&+
+

&-
S

é
lé

n
iu

m
'

*
&*

*
*

+
*

&*
*

*
*

.
+

'+
+

+
-

.
+

'+
+

+
-

-
+

'+
+

+
,

*
&*

*
*

*
1

*
&*

*
*

*
.

*
&*

*
*

*
0

*
&*

*
*

*
.

*
&*

*
*

*
0

5
*

&*
*

*
*

.
*

&*
*

*
*

/
*

&*
*

*
*

0
*

&*
*

*
*

1
5

*
&*

*
*

*
.

S
o

d
iu

m
'

'
*

&*
+

3
&,

,
.

&1
.

,
&.

0
+

&/
+

*
&2

0
*

&1
-

*
&/

3
*

&2
-

*
&.

-
*

&0
2

*
&.

*
&,

/
*

&,
2

S
tr

o
n

ti
u

m
'

'
*

&*
*

*
*

,
*

&*
2

0
.

*
&*

0
+

-
*

&*
-

0
3

*
&*

-
2

/
*

&*
-

,
2

*
&*

-
,

3
*

&*
-

-
/

*
&*

-
0

3
*

&*
-

-
2

*
&*

-
-

,
*

&*
-

+
/

*
&*

-
*

/
*

&*
,

2
T

h
o

ri
u

m
'

'
*

&*
*

*
+

*
&*

*
,

.
*

&*
*

*
,

5
*

&*
*

*
+

5
*

&*
*

*
+

5
*

&*
*

*
+

5
*

&*
*

*
+

5
*

&*
*

*
+

5
*

&*
*

*
+

5
*

&*
*

*
+

5
*

&*
*

*
+

5
*

&*
*

*
+

5
*

&*
*

*
+

5
*

&*
*

*
+

T
it
a

n
e

'
'

*
&*

*
*

*
/

*
&+

-
1

*
&*

*
1

-
,

*
&*

*
-

3
0

*
&*

*
.

*
1

*
&*

*
-

+
+

*
&*

*
,

0
3

*
&*

*
.

*
,

*
&*

*
2

0
,

*
&*

*
/

3
3

*
&*

*
0

2
,

*
&*

*
/

/
-

*
&*

*
.

3
0

*
&*

*
1

-
-

T
h

a
lli

u
m

'
*

&*
*

*
2

*
&*

*
*

*
*

/
+

'+
+

+
3

4
.

*
&*

*
*

+
*

-
*

&*
*

*
*

0
,

*
&*

*
*

*
/

*
&*

*
*

*
.

/
*

&*
*

*
*

.
+

*
&*

*
*

*
-

1
*

&*
*

*
*

0
.

*
&*

*
*

*
/

+
*

&*
*

*
*

/
3

*
&*

*
*

*
/

*
&*

*
*

*
.

,
*

&*
*

*
*

.
-

T
u

n
g

s
tè

n
e

'
'

*
&*

*
*

*
,

*
&*

+
0

*
&*

+
,

*
&*

*
1

2
1

*
&*

*
/

/
+

*
&*

*
-

/
1

*
&*

*
-

*
,

*
&*

*
,

-
*

&*
*

+
3

/
*

&*
*

+
/

/
*

&*
*

+
/

3
*

&*
*

+
-

/
*

&*
*

+
-

0
*

&*
*

*
3

1
U

ra
n

iu
m

'
*

&*
+

/
*

&*
*

*
*

*
,

*
&*

*
1

-
3

*
&*

+
*

2
*

&*
*

/
/

/
*

&*
*

/
/

*
&*

*
-

2
.

*
&*

*
-

2
+

*
&*

*
-

-
*

&*
*

,
3

3
*

&*
*

-
*

/
*

&*
*

,
2

3
*

&*
*

,
2

.
*

&*
*

,
1

,
*

&*
*

-
,

-
V

a
n

a
d

iu
m

'
'

*
&*

*
*

*
+

*
&*

*
.

3
,

*
&*

*
*

/
+

*
&*

*
*

-
2

*
&*

*
*

-
/

*
&*

*
*

,
1

*
&*

*
*

,
3

*
&*

*
*

,
-

*
&*

*
*

.
.

*
&*

*
*

-
0

*
&*

*
*

-
0

*
&*

*
*

-
,

*
&*

*
*

,
0

*
&*

*
*

-
0

Y
tt

ri
u

m
'

'
*

&*
*

*
*

*
,

*
&*

*
+

3
2

*
&*

*
*

,
2

*
&*

*
*

*
2

.
*

&*
*

*
+

*
+

*
&*

*
*

*
2

-
*

&*
*

*
*

0
2

*
&*

*
*

*
.

+
*

&*
*

*
+

-
/

*
&*

*
*

*
2

/
*

&*
*

*
*

3
3

*
&*

*
*

*
3

1
*

&*
*

*
*

3
-

*
&*

*
*

*
3

3
Z

in
c

+
*

&*
-

*
&*

*
,

+
'+

.
/

*
&*

*
/

5
*

&*
*

,
*

&*
*

-
*

&*
+

5
*

&*
*

,
5

*
&*

*
,

*
&*

*
.

*
&*

*
-

*
&*

*
-

*
&*

*
,

5
*

&*
*

,
*

&*
*

-
6

c
b`

S
a

Q
]

[
^

]
a

j
a

W\
]

`U
O

\
W_

c
S

a
S

u
lfa

te
s 

(S
O

4
)

'
'

*
&,

+
-

&*
+

.
&*

2
&-

/
&1

.
&0

/
&*

/
&/

0
&.

/
&1

/
&,

.
&0

.
&+

-
&3

D
O

`O
[

k
b`

S
a

^
V

f
a

WQ
]

(Q
V

W[
W_

c
S

a
A

lc
a

lin
it
é

 (
m

g
/L

 C
a

C
O

3
)

'
'

+
+

*
+

/
,

*
+

*
3

3
2

2
.

1
2

0
1

A
c
id

it
é

 (
m

g
/L

 C
a

C
O

3
)

'
'

,
5

,
5

,
5

,
5

,
5

,
5

,
5

,
5

,
5

,
5

,
5

,
5

,
5

,
C

o
n

d
u

c
ti
vi

té
 (

u
S

/c
m

)
'

'
+

+
+

0
2

1
.

3
.

+
-

-
-

.
-

.
-

1
-

,
-

3
,

3
,

1
,

/
M

a
tiè

re
s
 e

n
 s

u
s
p

e
n

s
io

n
 (

m
g

/L
)

-
*

'
-

-
0

.
,

/
0

1
+

+
+

-
-

+
1

+
1

+
/

3
+

0
+

1
p

H
'

0
&/

'
3

*
&*

+
1

&*
3

1
&/

-
1

&,
1

1
&-

3
1

&*
.

1
&.

+
1

&+
3

1
&,

.
0

&1
1

&+
2

1
&,

2
1

&+
1

&+
2

P
o

te
n

ti
e

l d
'o

x
yd

o
ré

d
u

c
ti
o

n
 (

m
V

)
'

'
+

+
+

3
-

3
0

+
0

.
+

.
-

+
0

,
-

,
,

,
.

-
.

,
3

,
+

/
.

*
2

+
1

-
2

3
+

0
1

D
O

`O
[

k
b`

S
a

R
$S

a
a

O
W

Q
u

a
n

tit
é

 d
'e

a
u

 d
e

 r
in

ça
g

e
 a

jo
u

té
e

 (
g

)
'

'
*

&*
+

1
+

2
2

&*
-

0
-

/
*

&/
/

/
1

3
3

&,
2

0
+

/
2

&+
/

0
/

2
0

&/
1

0
-

2
*

&.
-

0
,

3
-

&*
,

0
-

/
/

&3
2

0
/

-
+

&2
,

0
.

/
-

&,
+

0
.

+
,

&+
-

0
/

-
+

&+
0

0
1

-
*

&/
/

Q
u

a
n

tit
é

 d
'e

a
u

 d
e

 r
in

ça
g

e
 a

jo
u

té
e

 (
L

)
'

'
*

&*
+

1
&+

2
0

&-
.

/
&1

3
0

&+
/

0
&/

2
0

&-
1

0
&,

2
0

&-
/

0
&/

,
0

&.
.

0
&.

*
0

&/
,

0
&1

,
Q

u
a

n
tit

é
 d

'e
a

u
 d

e
 r

in
ça

g
e

 r
é

c
u

p
é

ré
e

 (
g

)
'

'
*

&*
+

0
.

,
.

&-
2

0
-

-
0

&0
0

0
+

3
2

&0
,

0
-

,
3

&,
-

0
0

+
*

&3
0

0
-

0
0

&-
,

0
-

,
.

0
-

-
/

&0
1

0
/

*
0

&1
.

0
.

/
*

&3
3

0
.

,
,

&+
1

0
.

.
0

&0
0

0
1

.
2

&0
,

Q
u

a
n

tit
é

 d
'e

a
u

 d
e

 r
in

ça
g

e
 r

é
c
u

p
é

ré
e

 (
L

)
'

'
*

&*
+

0
&.

+
0

&-
-

0
&+

3
0

&-
,

0
&0

*
0

&-
0

0
&-

+
0

&-
-

0
&/

*
0

&.
.

0
&.

+
0

&.
.

0
&1

.
p

H
 i
m

m
é

d
ia

t
'

'
*

&*
+

0
&.

+
1

&,
+

0
&3

0
1

&,
+

1
&-

.
1

&*
3

1
&-

3
0

&3
2

0
&0

2
0

&2
0

1
&*

*
0

&3
+

0
&/

1
C

o
n

d
u

c
ti
vi

té
 i
m

m
é

d
ia

te
 (

u
S

/c
m

)
'

'
*

&+
+

+
3

&,
2

3
&,

.
3

&+
-

2
&0

-
+

&1
-

-
&-

-
-

&1
-

.
&+

-
,

&,
-

+
&/

-
*

&,
,

0
&-

,
/

&+

B
C

H
:

G
5

#+
$4

B
Z]

Zd
V

c
`

V
b]

Zc
V

c
`

_
e

b
T
V

bd
R

Z^
V

c
c
e

S
c
dR

^
T
V

^
_

T
Zf

V
c

U
V

\"R
^

^
V

gV
.

U
e

H
n

X
\V

]
V

^
d

c
e

b
\V

c
V

WW
\e

V
^

dc
U

V
]

Z^
V

c
U

V
]

m
dR

e
g

V
d

U
V

c
]

Z^
V

c
U

V
U

ZR
]

R
^

dc
#H

;
C

C
C

:
$

#=
_

e
fV

b^
V

]
V

^
d

U
e

9
R

^
R

U
R

&
,

*
+

2
$(

#,
$4

H
V

T
_

]
]

R
^

U
R

dZ_
^

c
U

e
9

_
^

c
V

Z\
U

V
c

C
Z^

Zc
db

V
V

^
;

^
f
bZ

_
^

^
V

]
V

^
d

U
e

9
R

^
R

U
R

#9
9

C
;

$
`

_
e

b
\R

a
e

R
\Zd

m
U

V
c

V
R

e
g

'
`

b_
dV

Td
Z_

^
U

V
\R

f
ZV

R
a

e
R

dZa
e

V
&

V
g`

_
cZ

dZ
_

^
l

\_
^

X
dV

b]
V

U
R

^
c

\"V
R

e
U

_
e

TV
(

#-
$4

B
Z]

ZdV
U

V
U

m
dV

T
dZ_

^
bR

`
`

_
bd

m
V

`
R

b
\V

\R
S

_
bR

d_
Zb

V
U

"R
^

R
\h

c
V

c(
#.

$ 4
7

[e
c
dV

]
V

^
d

U
V

\R
f
R

\V
e

b
U

e
Tb

Zd
n

bV
V

^
W_

^
T
dZ_

^
U

"e
^

V
U

e
bV

dm
U

V
\"V

R
e

#9
R

9
E

-
$

U
V

+
*

]
X

)B
(

@
h

<
:

B
9

:
5

'
4

D
_

^
U

m
WZ
^

Z_
e

^
_

^
R

^
R

\h
cm

+
*

*
4

9
_

^
TV

^
db

R
dZ
_

^
5

H
;

C
C

:
V

d
9

9
C

;

,
+

+
4

9
_

^
TV

^
db

R
dZ
_

^
6

H
;

C
C

:
'

9
_

^
T
V

^
db

R
dZ
_

^
]

R
g
Z]

R
\V

`
V

b]
Zc

V
U

R
^

c
e

^
m

T
Y

R
^

dZ
\\_

^
Z^

c
dR

^
dR

^
^

m

,
+

+
4

9
_

^
TV

^
db

R
dZ
_

^
6

9
9

C
;

f
ZV

R
a

e
R

dZ
a

e
V

H
O

P
ZS

O
c

8
(/

%,
R

S
-

&

F
j

a
c

Zb
O

ba
R

S
a

S
a

a
O

Wa
S

\
Q

]
Z]

\
\

S
a

8
]

Z]
\

\
S

"
,

5
A

W\
S

`O
W

(
8

]
[

^
O

`O
Wa

]
\

O
c

e
Q

`W
bk

`S
a

Tj
R

j
`O

c
e

D
`]

XS
b

<
O

ZO
e

f

B
*F

j
T

5
,

4
,

(+
,

2
0

.
(+

+

D
O

`O
[

k
b`

S
a

8
`W

bk
`S

a
%[

U
*@

&
@

9
F

%.
&

%[
U

*@
&

G
S

[
O

W\
S

*
F

j
a

c
Zb

O
ba

R
$O

\
O

Zf
a

S
%[

U
*@

&



:
'

C
R

g
Z^

cd
R
Ĉ
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Ĉ

;
'B

_
^

X
dV

b]
I

V
]

R
Z^

V
+

-
I

V
]

R
Z^

V
+

.
I

V
]

R
Z^

V
+

/
I

V
]

R
Z^

V
+

0
I

V
]

R
Z^

V
+

1
I

V
]

R
Z^

V
+

2
I

V
]

R
Z^

V
+

3
I

V
]

R
Z^

V
,

*
I

V
]

R
Z^

V
,

+
I

V
]

R
Z^

V
,

,
I

V
]

R
Z^

V
,

-
I

V
]

R
Z^

V
,

.
I

V
]

R
Z^

V
,

/

A
j

bO
c

e
%[

U
*@

&
A

lu
m

in
iu

m
'

'
*

&*
*

*
-

*
&-

0
-

*
&.

,
0

*
&.

1
,

*
&-

0
3

*
&-

*
-

*
&2

/
.

*
&.

3
-

*
&.

.
3

*
&-

2
2

*
&+

,
,

*
&.

*
1

*
&-

1
0

*
&-

/
0

A
n

tim
o

in
e

'
'

*
&*

*
*

,
5

*
&*

*
*

3
5

*
&*

*
*

3
5

*
&*

*
*

3
5

*
&*

*
*

3
5

*
&*

*
*

3
5

*
&*

*
*

3
5

*
&*

*
*

3
5

*
&*

*
*

3
5

*
&*

*
*

3
5

*
&*

*
*

3
5

*
&*

*
*

3
5

*
&*

*
*

3
5

*
&*

*
*

3
A

rg
e

n
t

'
*

&*
*

*
+

*
&*

*
*

*
*

,
5

*
&*

*
*

*
/

5
*

&*
*

*
*

/
5

*
&*

*
*

*
/

5
*

&*
*

*
*

/
5

*
&*

*
*

*
/

5
*

&*
*

*
*

/
5

*
&*

*
*

*
/

5
*

&*
*

*
*

/
5

*
&*

*
*

*
/

5
*

&*
*

*
*

/
5

*
&*

*
*

*
/

5
*

&*
*

*
*

/
5

*
&*

*
*

*
/

A
rs

e
n

ic
+

*
&*

*
/

*
&*

*
*

,
+

'+
+

3
0

+
'+

+
2

-
+

'+
+

1
4

+
'+

+
1

/
+

'+
+

1
3

+
'+

+
1

0
+

'+
+

1
,

+
'+

+
1

0
+

'+
+

2
.

*
&*

*
-

.
+

'+
+

0
/

+
'+

+
0

+
'+

+
0

/
B

a
ry

u
m

'
'

*
&*

*
*

*
,

*
&*

*
,

2
0

*
&*

*
-

+
.

*
&*

*
-

2
.

*
&*

*
-

*
&*

*
,

.
1

*
&*

*
2

3
+

*
&*

*
.

2
,

*
&*

*
.

0
1

*
&*

*
,

2
,

*
&*

*
*

3
-

*
&*

*
.

*
&*

*
,

3
,

*
&*

*
-

-
.

B
é

ry
lli

u
m

'
'

*
&*

*
*

*
*

1
5

*
&*

*
*

*
*

1
5

*
&*

*
*

*
*

1
5

*
&*

*
*

*
*

1
5

*
&*

*
*

*
*

1
5

*
&*

*
*

*
*

1
*

&*
*

*
*

+
-

5
*

&*
*

*
*

*
1

*
&*

*
*

*
*

2
5

*
&*

*
*

*
*

1
5

*
&*

*
*

*
*

1
5

*
&*

*
*

*
*

1
5

*
&*

*
*

*
*

1
5

*
&*

*
*

*
*

1
B

o
re

'
,

3
*

&*
*

*
,

*
&*

*
2

*
&*

*
3

*
&*

*
3

*
&*

*
0

*
&*

*
.

*
&*

*
/

*
&*

+
*

*
&*

*
1

*
&*

*
2

*
&*

*
1

*
&*

*
1

*
&*

*
0

*
&*

*
/

B
is

m
u

th
'

'
*

&*
*

*
*

*
1

5
*

&*
*

*
*

+
*

&*
*

*
*

+
*

&*
*

*
*

+
*

&*
*

*
*

.
*

&*
*

*
*

+
*

&*
*

*
*

-
*

&*
*

*
*

+
*

&*
*

*
*

+
5

*
&*

*
*

*
+

5
*

&*
*

*
*

+
5

*
&*

*
*

*
+

*
&*

*
*

*
+

*
&*

*
*

*
+

C
a

lc
iu

m
'

'
*

&*
+

-
&.

+
-

&2
2

-
&.

1
,

&/
3

-
&,

3
-

&.
*

.
&+

,
-

&3
2

.
&,

-
-

&,
+

-
&3

3
-

&-
2

-
&0

1
C

a
d

m
iu

m
 (4

)
'

*
&*

*
*

*
.

*
&*

*
*

*
*

-
*

&*
*

*
*

*
/

*
&*

*
*

*
+

*
&*

*
*

*
*

3
*

&*
*

*
*

*
2

5
*

&*
*

*
*

*
-

5
*

&*
*

*
*

*
-

*
&*

*
*

*
+

/
*

&*
*

*
*

+
/

5
*

&*
*

*
*

*
-

*
&*

*
*

*
*

.
5

*
&*

*
*

*
*

-
*

&*
*

*
*

*
.

*
&*

*
*

*
*

/
C

h
ro

m
e

'
*

&*
*

2
3

*
&*

*
*

*
-

*
&*

*
*

*
&*

*
*

,
0

*
&*

*
+

*
&*

*
*

,
3

*
&*

*
*

*
&*

*
*

/
0

*
&*

*
+

*
&*

*
*

-
+

5
*

&*
*

*
*

2
5

*
&*

*
*

*
2

*
&*

*
*

+
1

5
*

&*
*

*
*

&*
*

*
.

/
C

o
b

a
lt

'
'

*
&*

*
*

*
*

.
*

&*
*

*
,

1
,

*
&*

*
*

,
0

*
*

&*
*

*
-

/
0

*
&*

*
*

+
/

+
*

&*
*

*
+

2
+

*
&*

*
*

0
3

/
*

&*
*

*
.

*
.

*
&*

*
*

-
*

-
*

&*
*

*
,

,
/

*
&*

*
*

*
-

0
*

&*
*

*
,

-
/

*
&*

*
*

,
/

3
*

&*
*

*
-

-
2

C
u

iv
re

 (4
)

*
&0

*
*

*
*

&*
*

,
*

&*
*

*
*

,
*

&*
*

*
/

*
*

&*
*

*
0

*
*

&*
*

*
.

*
+

'+
+

-
+

+
*

&*
*

*
.

*
*

&*
*

*
2

*
*

&*
*

*
.

*
*

&*
*

*
/

*
*

&*
*

*
.

*
5

*
&*

*
*

,
*

*
&*

*
*

-
*

*
&*

*
*

1
*

*
&*

*
*

1
*

É
ta

in
'

'
*

&*
*

*
*

+
*

&*
*

*
*

2
*

&*
*

*
+

-
*

&*
*

*
+

+
*

&*
*

*
+

0
*

&*
*

*
+

+
*

&*
*

*
+

-
*

&*
*

*
+

,
*

&*
*

*
+

+
*

&*
*

*
+

,
*

&*
*

,
-

/
*

&*
*

,
.

1
*

&*
*

*
+

+
*

&*
*

*
+

/
F

e
r

'
*

&-
*

&*
*

,
+

'.
1

3
+

'/
+

0
+

'1
-

-
*

&,
1

-
*

&,
/

,
',

3
+

'1
0

0
+

'/
-

1
*

&,
3

*
&*

,
.

+
'.

/
,

+
'.

1
,

+
'/

+
3

P
o

ta
s
si

u
m

'
'

*
&*

*
,

*
&,

0
0

*
&-

*
3

*
&,

1
1

*
&,

-
/

*
&,

.
3

*
&-

0
+

*
&-

.
*

&-
*

-
*

&-
/

+
*

&,
+

.
*

&-
*

&,
0

-
*

&,
/

/
L

ith
iu

m
'

'
*

&*
*

*
*

*
0

*
&*

+
+

-
*

&*
+

,
-

*
&*

+
*

/
*

&*
*

3
+

*
&*

*
1

*
&*

+
+

+
*

&*
+

/
/

*
&*

+
+

-
*

&*
+

*
0

*
&*

*
2

/
*

&*
+

*
/

*
&*

*
3

2
*

&*
+

*
2

M
a

g
n

é
s
iu

m
'

'
*

&*
*

-
*

&,
3

0
*

&-
-

+
*

&-
-

.
*

&,
+

0
*

&,
+

0
*

&/
*

+
*

&.
*

1
*

&-
+

3
*

&-
+

3
*

&+
3

-
*

&-
-

-
*

&,
1

.
*

&-
+

0
M

a
n

g
a

n
è

s
e

'
'

*
&*

*
*

*
+

*
&*

*
/

*
/

*
&*

*
.

1
1

*
&*

*
0

0
2

*
&*

*
-

+
*

&*
*

-
/

0
*

&*
+

-
-

*
&*

*
1

.
,

*
&*

*
/

0
*

&*
*

-
2

0
*

&*
*

*
/

.
*

&*
*

.
+

+
*

&*
*

.
*

,
*

&*
*

/
-

+
M

e
rc

u
re

'
*

&*
*

*
*

,
0

*
&*

*
*

*
+

5
*

&*
*

*
*

+
5

*
&*

*
*

*
+

5
*

&*
*

*
*

+
5

*
&*

*
*

*
+

5
*

&*
*

*
*

+
5

*
&*

*
*

*
+

5
*

&*
*

*
*

+
5

*
&*

*
*

*
+

5
*

&*
*

*
*

+
*

&*
*

*
*

+
*

&*
*

*
*

+
5

*
&*

*
*

*
+

5
*

&*
*

*
*

+
M

o
ly

b
d

è
n

e
'

*
&*

1
-

*
&*

*
*

*
+

*
&*

*
*

1
,

*
&*

*
*

,
/

*
&*

*
*

+
2

*
&*

*
*

+
,

*
&*

*
*

,
-

*
&*

*
*

+
3

*
&*

*
*

,
2

*
&*

*
*

-
2

*
&*

*
*

,
2

*
&*

*
*

+
1

*
&*

*
*

+
-

*
&*

*
*

,
0

*
&*

*
*

,
3

N
ic

k
e

l 
(4

)
+

&*
*

*
*

&*
,

/
*

&*
*

*
+

*
&*

*
*

-
*

&*
*

*
-

*
&*

*
*

.
*

&*
*

*
,

*
&*

*
*

-
*

&*
*

*
0

*
&*

*
*

.
*

&*
*

*
,

*
&*

*
*

-
5

*
&*

*
*

+
*

&*
*

*
,

*
&*

*
*

,
*

&*
*

*
.

P
lo

m
b

 (4
)

*
&.

*
*

*
*

&*
*

+
*

&*
*

*
*

+
*

&*
*

*
1

,
*

&*
*

*
-

3
*

&*
*

*
2

+
*

&*
*

*
-

3
*

&*
*

*
.

0
+

'+
+

,
/

-
*

&*
*

*
3

+
*

&*
*

*
1

2
*

&*
*

*
-

/
5

*
&*

*
*

*
+

*
&*

*
*

-
2

*
&*

*
*

.
/

*
&*

*
*

0
-

S
o

u
fr

e
'

'
*

&+
*

&0
*

&.
+

&.
5

*
&-

*
&.

5
*

&-
5

*
&-

5
*

&-
+

&-
5

*
&-

+
&*

5
*

&-
*

&.
S

é
lé

n
iu

m
'

*
&*

*
*

+
*

&*
*

*
*

.
*

&*
*

*
*

0
*

&*
*

*
*

2
5

*
&*

*
*

*
.

5
*

&*
*

*
*

.
5

*
&*

*
*

*
.

*
&*

*
*

*
1

5
*

&*
*

*
*

.
5

*
&*

*
*

*
.

5
*

&*
*

*
*

.
5

*
&*

*
*

*
.

5
*

&*
*

*
*

.
5

*
&*

*
*

*
.

5
*

&*
*

*
*

.
S

o
d

iu
m

'
'

*
&*

+
,

&/
3

-
&+

.
,

&.
/

+
&3

,
,

&*
0

,
&+

2
,

&-
3

,
&,

2
,

&.
2

+
&2

2
,

&-
/

+
&/

.
+

&2
,

S
tr

o
n

ti
u

m
'

'
*

&*
*

*
*

,
*

&*
,

.
-

*
&*

,
-

1
*

&*
,

-
0

*
&*

+
0

/
*

&*
,

.
*

&*
,

,
/

*
&*

,
0

+
*

&*
,

-
.

*
&*

,
.

0
*

&*
+

3
0

*
&*

,
-

/
*

&*
,

,
3

*
&*

,
-

2
T

h
o

ri
u

m
'

'
*

&*
*

*
+

5
*

&*
*

*
+

5
*

&*
*

*
+

*
&*

*
*

-
5

*
&*

*
*

+
5

*
&*

*
*

+
5

*
&*

*
*

+
5

*
&*

*
*

+
5

*
&*

*
*

+
5

*
&*

*
*

+
5

*
&*

*
*

+
5

*
&*

*
*

+
5

*
&*

*
*

+
5

*
&*

*
*

+
T

it
a

n
e

'
'

*
&*

*
*

*
/

*
&*

+
/

/
*

&*
+

-
3

*
&*

,
*

3
*

&*
+

.
.

*
&*

*
2

-
0

*
&*

/
1

-
*

&*
,

.
.

*
&*

,
*

2
*

&*
+

-
3

*
&*

*
+

/
1

*
&*

,
*

0
*

&*
+

.
-

*
&*

+
1

T
h

a
lli

u
m

'
*

&*
*

*
2

*
&*

*
*

*
*

/
5

*
&*

*
*

*
*

/
5

*
&*

*
*

*
*

/
*

&*
*

*
*

*
/

5
*

&*
*

*
*

*
/

5
*

&*
*

*
*

*
/

*
&*

*
*

*
+

*
&*

*
*

*
*

0
5

*
&*

*
*

*
*

/
5

*
&*

*
*

*
*

/
5

*
&*

*
*

*
*

/
5

*
&*

*
*

*
*

/
5

*
&*

*
*

*
*

/
*

&*
*

*
*

*
/

T
u

n
g

s
tè

n
e

'
'

*
&*

*
*

*
,

*
&*

*
*

*
/

*
&*

*
*

+
*

&*
*

*
*

3
*

&*
*

*
*

3
*

&*
*

*
*

1
*

&*
*

*
*

3
*

&*
*

*
*

0
*

&*
*

*
*

2
*

&*
*

*
*

0
*

&*
*

*
*

0
*

&*
*

*
*

/
*

&*
*

*
*

.
*

&*
*

*
*

/
U

ra
n

iu
m

'
*

&*
+

/
*

&*
*

*
*

*
,

*
&*

*
*

*
/

1
*

&*
*

*
*

/
3

*
&*

*
*

*
/

0
*

&*
*

*
*

-
/

*
&*

*
*

*
/

-
*

&*
*

*
*

.
3

*
&*

*
*

*
/

.
*

&*
*

*
*

2
,

*
&*

*
*

*
.

.
*

&*
*

*
*

+
2

*
&*

*
*

*
-

.
*

&*
*

*
*

-
3

*
&*

*
*

*
.

+
V

a
n

a
d

iu
m

'
'

*
&*

*
*

*
+

*
&*

*
,

3
2

*
&*

*
,

2
1

*
&*

*
-

+
-

*
&*

*
,

/
+

*
&*

*
,

.
-

*
&*

*
.

*
+

*
&*

*
,

3
-

*
&*

*
,

2
.

*
&*

*
,

0
3

*
&*

*
+

0
,

*
&*

*
,

+
2

*
&*

*
,

*
0

*
&*

*
,

-
0

Y
tt

ri
u

m
'

'
*

&*
*

*
*

*
,

*
&*

*
*

/
*

0
*

&*
*

*
-

/
*

&*
*

*
0

.
,

*
&*

*
*

+
-

-
*

&*
*

*
,

0
,

*
&*

*
*

2
/

,
*

&*
*

*
1

*
2

*
&*

*
*

2
1

+
*

&*
*

*
-

/
1

*
&*

*
*

*
+

*
&*

*
*

+
1

+
*

&*
*

*
,

3
1

*
&*

*
*

.
1

/
Z

in
c
 

+
&*

*
*

*
&*

-
*

&*
*

,
*

&*
*

-
*

&*
*

/
*

&*
*

-
*

&*
*

-
5

*
&*

*
,

*
&*

*
1

*
&*

*
.

*
&*

*
-

*
&*

*
0

5
*

&*
*

,
5

*
&*

*
,

*
&*

*
-

*
&*

*
,

6
c

b`
S

a
Q

]
[

^
]

a
j

a
W\

]
`U

O
\

W_
c

S
a

S
u

lfa
te

s 
(S

O
4

)
'

'
*

&,
-

&0
,

&.
,

&,
+

&*
,

&*
+

&1
,

&.
+

&0
,

&*
+

&2
+

&3
+

&2
+

&2
D

O
`O

[
k

b`
S

a
^

V
f

a
WQ

]
(Q

V
W[

W_
c

S
a

A
lc

a
lin

it
é

 (
m

g
/L

 C
a

C
O

3
)

'
'

+
+

-
+

1
+

-
3

+
+

+
+

+
-

+
,

+
-

,
,

+
,

+
.

+
,

A
ci

d
it
é

 (
m

g
/L

 C
a

C
O

3
)

'
'

,
5

,
5

,
5

,
5

,
5

,
5

,
5

,
5

,
5

,
5

,
5

,
5

,
5

,
C

o
n

d
u

c
ti
vi

té
 (

u
S

/c
m

)
'

'
+

-
*

-
.

-
,

,
,

,
2

,
0

-
+

,
3

-
,

,
1

-
+

,
2

,
0

M
a

ti
è

re
s
 e

n
 s

u
s
p

e
n

s
io

n
 (

m
g

/L
)

-
*

'
-

+
,

1
2

5
/

0
+

/
+

,
+

.
3

-
2

3
3

p
H

'
0

&/
'

3
*

&*
+

1
&/

.
1

&0
0

1
&2

-
1

&.
3

1
&/

0
1

&.
1

1
&-

,
1

&0
1

1
&.

,
1

&1
,

1
&0

1
1

&1
/

1
&/

/
P

o
te

n
ti
e

l d
'o

x
yd

o
ré

d
u

c
ti
o

n
 (

m
V

)
'

'
+

.
.

-
+

1
2

,
1

2
,

*
,

-
*

-
-

-
*

,
1

.
+

1
-

,
,

.
-

/
1

.
,

/
-

*
.

.
,

0
D

O
`O

[
k

b`
S

a
R

$S
a

a
O

W
Q

u
a

n
tit

é
 d

'e
a

u
 d

e
 r

in
ç
a

g
e

 a
jo

u
té

e
 (

g
)

'
'

*
&*

+
1

*
,

+
&+

,
1

+
1

*
&2

,
1

*
/

,
&1

,
1

,
/

0
&0

3
1

+
-

0
&1

/
1

-
/

2
&,

1
0

3
/

2
&-

/
1

*
2

,
&0

1
*

/
+

&+
1

,
*

3
&,

0
2

/
-

&*
/

1
*

2
3

&1
-

'
Q

u
a

n
tit

é
 d

'e
a

u
 d

e
 r

in
ç
a

g
e

 a
jo

u
té

e
 (

L
)

'
'

*
&*

+
1

&*
+

1
&+

0
1

&*
.

1
&,

/
1

&+
-

1
&-

/
0

&3
/

1
&*

1
1

&*
.

1
&,

*
0

&2
.

1
&*

2
'

Q
u

a
n

tit
é

 d
'e

a
u

 d
e

 r
in

ç
a

g
e

 r
é

c
u

p
é

ré
e

 (
g

)
'

'
*

&*
+

1
*

*
*

&+
0

1
+

1
+

&0
/

1
*

-
0

&1
*

1
*

*
.

&+
-

1
+

+
0

&-
,

1
*

,
.

&-
-

0
3

-
3

&+
+

1
*

.
*

&+
3

1
*

2
1

&-
1

1
*

-
0

&*
/

0
3

.
,

&3
3

1
*

/
,

&+
3

'
Q

u
a

n
tit

é
 d

'e
a

u
 d

e
 r

in
ç
a

g
e

 r
é

c
u

p
é

ré
e

 (
L

)
'

'
*

&*
+

0
&3

3
1

&+
0

1
&*

-
0

&3
3

1
&+

*
1

&*
+

0
&3

-
1

&*
-

1
&*

2
1

&*
,

0
&3

-
1

&*
.

'
p

H
 i
m

m
é

d
ia

t
'

'
*

&*
+

2
&.

/
2

&+
1

2
&,

1
1

&/
.

2
&,

*
2

&,
1

1
&+

/
2

&*
-

1
&-

2
1

&1
+

1
&/

*
0

&3
2

'
C

o
n

d
u

c
ti
vi

té
 i
m

m
é

d
ia

te
 (

u
S

/c
m

)
'

'
*

&+
-

,
&.

-
,

&2
-

+
&-

,
+

&1
,

3
&3

,
0

&-
-

+
&1

,
2

&,
-

*
&-

,
0

-
*

&,
,

2
&2

'

B
C

H
:

G
5

#+
$4

B
Z]

Zd
V

c
`

V
b]

Zc
V

c
`

_
e

b
T
V

bd
R

Z^
V

c
c
e

S
c
dR

^
T
V

^
_

T
Zf

V
c

U
V

\"R
^

^
V

gV
.

U
e

H
n

X
\V

]
V

^
d

c
e

b
\V

c
V

WW
\e

V
^

dc
U

V
]

Z^
V

c
U

V
]

m
dR

e
g

V
d

U
V

c
]

Z^
V

c
U

V
U

ZR
]

R
^

dc
#H

;
C

C
C

:
$

#=
_

e
fV

b^
V

]
V

^
d

U
e

9
R

^
R

U
R

&
,

*
+

2
$(

#,
$4

H
V

T
_

]
]

R
^

U
R

dZ_
^

c
U

e
9

_
^

c
V

Z\
U

V
c

C
Z^

Zc
db

V
V

^
;

^
f
bZ

_
^

^
V

]
V

^
d

U
e

9
R

^
R

U
R

#9
9

C
;

$
`

_
e

b
\R

a
e

R
\Zd

m
U

V
c

V
R

e
g

'
`

b_
dV

T
dZ_

^
U

V
\R

fZ
V

R
a

e
R

dZa
e

V
&

V
g
`

_
cZ

dZ
_

^
l

\_
^

X
dV

b]
V

U
R

^
c

\"V
R

e
U

_
e

T
V

(
#-

$4
B

Z]
ZdV

U
V

U
m

dV
T
dZ
_

^
bR

`
`

_
bd

m
V

`
R

b
\V

\R
S

_
bR

d_
Zb

V
U

"R
^

R
\h

c
V

c(
#.

$ 4
7

[e
c
dV

]
V

^
d

U
V

\R
f
R

\V
e

b
U

e
T
bZ

dn
bV

V
^

W_
^

T
dZ_

^
U

"e
^

V
U

e
bV

dm
U

V
\"V

R
e

#9
R

9
E

-
$

U
V

+
*

]
X

)B
(

@
h

<
:

B
9

:
5

'
4

D
_

^
U

m
WZ
^

Z
_

e
^

_
^

R
^

R
\h

c
m

+
*

*
4

9
_

^
TV

^
db

R
dZ
_

^
5

H
;

C
C

:
V

d
9

9
C

;

,
+

+
4

9
_

^
TV

^
db

R
dZ
_

^
6

H
;

C
C

:
'

9
_

^
TV

^
db

R
dZ
_

^
]

R
g
Z]

R
\V

`
V

b]
Zc

V
U

R
^

c
e

^
m

T
Y

R
^

dZ
\\_

^
Z^

c
dR

^
dR

^
^

m

,
+

+
4

9
_

^
TV

^
db

R
dZ
_

^
6

9
9

C
;

f
ZV

R
a

e
R

dZ
a

e
V

H
O

P
ZS

O
c

8
(1

%-
R

S
-

&

F
j

a
c

Zb
O

ba
R

S
a

S
a

a
O

Wa
S

\
Q

]
Z]

\
\

S
a

8
]

Z]
\

\
S

"
-

5
9

WO
P

O
a

S
(

8
]

[
^

O
`O

Wa
]

\
O

c
e

Q
`W

bk
`S

a
Tj

R
j

`O
c

e

@
9

F
%.

&

%[
U

*@
&

G
S

[
O

W\
S

*
F

j
a

c
Zb

O
ba

R
$O

\
O

Zf
a

S
%[

U
*@

&

D
`]

XS
b

<
O

ZO
e

f

B
*F

j
T

5
,

4
,

(+
,

2
0

.
(+

+

D
O

`O
[

k
b`

S
a

8
`W

bk
`S

a
%[

U
*@

&



ANNEXE 

8:FH>;>86HG 9o6B6@MG:G





SGS Lakefield Environmental Met
 Attn : Barb Bowman

 28-August-2019

Date Rec. : 20 August 2019
LR Report: CA14715-AUG19
Reference: 13531-03-02

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike

Rep

9:
1st Ore
Column
Week 0

10:
2nd Diabase

Column
Week 0

Sample Date & Time N/A N/A

Temperature Upon Receipt [°C] --- --- --- --- --- --- 19.0 19.0

pH [no unit] 23-Aug-19 07:24 NA 100% 0% NA 7.09 8.80

Alkalinity [mg/L as CaCO3] 23-Aug-19 07:24 < 2 104% ND NA 10 31

Conductivity [uS/cm] 23-Aug-19 07:24 < 2 100% 2% NA 116 101

Acidity [mg/L as CaCO3] 23-Aug-19 07:24 < 2 98% 0% NA < 2 < 2

Redox Potential [mV] 21-Aug-19 09:19 NA 102% 0% NV 119 98

Total Suspended Solids [mg/L] 23-Aug-19 14:36 < 2 NV 0% NA 253 464

Sulphate [mg/L] 23-Aug-19 13:11 < 0.2 92% NV NV 13 4.1

Mercury (total) [mg/L] 22-Aug-19 11:50 < 0.00001 114% NV 123% 0.00004 0.00001

Silver (total) [mg/L] 27-Aug-19 16:13 < 0.00005 97% ND NV 0.00030 0.00039

Aluminum (total) [mg/L] 27-Aug-19 16:13 < 0.001 97% 9% NV 7.58 14.6

Arsenic (total) [mg/L] 27-Aug-19 16:13 < 0.0002 94% 7% 83% 0.0954 0.0114

Barium (total) [mg/L] 27-Aug-19 16:13 < 0.00002 95% 3% NV 0.0356 0.186

Beryllium (total) [mg/L] 27-Aug-19 16:13 < 0.000007 92% 7% NV 0.00305 0.000160

Boron (total) [mg/L] 27-Aug-19 16:13 < 0.002 104% 6% NV 0.019 0.036

Bismuth (total) [mg/L] 27-Aug-19 16:13 < 0.000007 93% 14% 87% 0.000912 0.000222

Calcium (total) [mg/L] 27-Aug-19 16:13 < 0.01 103% 1% NV 9.50 15.4

Cadmium (total) [mg/L] 27-Aug-19 16:13 < 0.000003 96% 10% 94% 0.000061 0.000365

Cobalt (total) [mg/L] 27-Aug-19 16:13 < 0.000004 97% 7% NV 0.00757 0.0166

Chromium (total) [mg/L] 27-Aug-19 16:13 < 0.00008 96% 6% NV 0.0157 0.0156

Copper (total) [mg/L] 27-Aug-19 16:13 < 0.0002 100% 1% NV 0.0222 0.0133

Iron (total) [mg/L] 27-Aug-19 16:13 < 0.007 102% 7% NV 4.27 28.7

Potassium (total) [mg/L] 27-Aug-19 16:13 < 0.009 108% 1% NV 7.73 4.54

Lithium (total) [mg/L] 27-Aug-19 16:13 < 0.0001 98% 15% NV 0.843 0.0422

Magnesium (total) [mg/L] 27-Aug-19 16:13 < 0.001 106% 0% NV 2.97 7.97

Manganese (total) [mg/L] 27-Aug-19 16:13 < 0.00001 98% 1% NV 0.453 0.291

Molybdenum (total) [mg/L] 27-Aug-19 16:13 < 0.00004 99% 1% 83% 0.00120 0.00153

Sodium (total) [mg/L] 27-Aug-19 16:13 < 0.01 106% 1% NV 9.22 17.4

Nickel (total) [mg/L] 27-Aug-19 16:13 < 0.0001 98% 7% NV 0.0274 0.0174

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike

Rep

9:
1st Ore
Column
Week 0

10:
2nd Diabase

Column
Week 0

Lead (total) [mg/L] 27-Aug-19 16:13 < 0.00001 96% 5% NV 0.00508 0.0176

Sulfur (total) [mg/L] 27-Aug-19 16:13 < 0.3 101% 6% NV 4.7 0.9

Antimony (total) [mg/L] 27-Aug-19 16:13 < 0.0009 104% ND 75% < 0.0009 < 0.0009

Selenium (total) [mg/L] 27-Aug-19 16:13 < 0.00004 97% 2% NV 0.00023 0.00021

Tin (total) [mg/L] 27-Aug-19 16:13 < 0.00006 103% 2% NV 0.00673 0.00305

Strontium (total) [mg/L] 27-Aug-19 16:13 < 0.00002 96% 2% NV 0.0864 0.0887

Thorium (total) [mg/L] 27-Aug-19 16:13 < 0.0001 98% 15% NV 0.0024 0.0011

Titanium (total) [mg/L] 27-Aug-19 16:13 < 0.00005 100% ND NV 0.137 1.29

Thallium (total) [mg/L] 27-Aug-19 16:13 < 0.000005 96% 16% 82% 0.000893 0.000143

Uranium (total) [mg/L] 27-Aug-19 16:13 < 0.000002 91% 10% 74% 0.00739 0.000151

Vanadium (total) [mg/L] 27-Aug-19 16:13 < 0.00001 95% 7% 72% 0.00492 0.0623

Tungsten (total) [mg/L] 27-Aug-19 16:13 < 0.00002 103% 7% NV 0.0160 0.00159

Yttrium (total) [mg/L] 27-Aug-19 16:13 < 0.000002 97% 6% NV 0.00198 0.0157

Zinc (total) [mg/L] 27-Aug-19 16:13 < 0.002 97% 0% NV 0.034 0.082

NA - Not applicable
ND - Not Detected
NV - No Value

 __
Patti Stark
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14715-AUG19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.

<Original signé par>



SGS Lakefield Environmental Met
 Attn : Barb Bowman

 10-September-2019

Date Rec. : 28 August 2019
LR Report: CA15874-AUG19
Reference: 13531-03-03

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC -
Spike
Rep

9:
1st Ore
Column
Week 1

10:
2nd Diabase

Column
Week 1

Sample Date & Time N/A N/A

Temperature Upon Receipt [°C] --- --- --- --- --- --- 19.0 19.0

pH [no unit] 04-Sep-19 11:02 NA 100% 0% NA 7.53 8.34

Alkalinity [mg/L as CaCO3] 04-Sep-19 11:02 < 2 102% 0% NA 15 28

Conductivity [uS/cm] 04-Sep-19 16:03 < 2 97% 0% NA 87 93

Acidity [mg/L as CaCO3] 04-Sep-19 11:02 < 2 104% ND NA < 2 < 2

Redox Potential [mV] 30-Aug-19 10:28 NA 107% 1% NA 396 442

Total Suspended Solids [mg/L] 03-Sep-19 14:00 < 2 NV 1% NA 25 106

Sulphate [mg/L] 04-Sep-19 13:16 < 0.2 95% 2% 95% 14 9.1

Mercury (total) [mg/L] 30-Aug-19 07:59 < 0.00001 104% ND 107% < 0.00001 < 0.00001

Silver (total) [mg/L] 04-Sep-19 16:16 < 0.00005 101% ND 83% < 0.00005 0.00018

Aluminum (total) [mg/L] 04-Sep-19 16:16 < 0.001 101% 1% NV 0.462 5.84

Arsenic (total) [mg/L] 04-Sep-19 16:16 < 0.0002 100% 5% 96% 0.0768 0.0107

Barium (total) [mg/L] 04-Sep-19 16:16 < 0.00002 102% 14% NV 0.00342 0.06056

Beryllium (total) [mg/L] 04-Sep-19 16:16 < 0.000007 100% 20% 88% 0.000350 0.000074

Boron (total) [mg/L] 04-Sep-19 16:16 < 0.002 91% 3% NV 0.019 0.060

Bismuth (total) [mg/L] 04-Sep-19 16:16 < 0.000007 104% 10% NV 0.000196 0.000106

Calcium (total) [mg/L] 04-Sep-19 16:16 < 0.01 100% 0% NV 5.64 6.89

Cadmium (total) [mg/L] 04-Sep-19 16:16 < 0.000003 101% 9% 102% 0.000007 0.000114

Cobalt (total) [mg/L] 04-Sep-19 16:16 < 0.000004 101% 2% 91% 0.00182 0.00555

Chromium (total) [mg/L] 04-Sep-19 16:16 < 0.00008 101% ND NV 0.00105 0.00438

Copper (total) [mg/L] 04-Sep-19 16:16 < 0.0002 101% 13% NV 0.0028 0.0047

Iron (total) [mg/L] 04-Sep-19 16:16 < 0.007 99% 6% NV 0.289 9.82

Potassium (total) [mg/L] 04-Sep-19 16:16 < 0.009 101% 2% 123% 3.58 1.59

Lithium (total) [mg/L] 04-Sep-19 16:16 < 0.0001 102% 4% NV 0.842 0.0369

Magnesium (total) [mg/L] 04-Sep-19 16:16 < 0.001 106% 2% 116% 1.03 3.05

Manganese (total) [mg/L] 04-Sep-19 16:16 < 0.00001 98% 2% NV 0.118 0.0914

Molybdenum (total) [mg/L] 04-Sep-19 16:16 < 0.00004 100% 0% 99% 0.00109 0.00208

Sodium (total) [mg/L] 04-Sep-19 16:16 < 0.01 102% 4% NV 4.74 14.0

Nickel (total) [mg/L] 04-Sep-19 16:16 < 0.0001 99% 3% NV 0.0091 0.0058

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC -
Spike
Rep

9:
1st Ore
Column
Week 1

10:
2nd Diabase

Column
Week 1

Lead (total) [mg/L] 04-Sep-19 16:16 < 0.00001 102% ND NV 0.00067 0.00792

Sulfur (total) [mg/L] 04-Sep-19 16:16 < 0.3 93% 0% NV 4.2 2.3

Antimony (total) [mg/L] 04-Sep-19 16:16 < 0.0009 104% 6% 95% < 0.0009 < 0.0009

Selenium (total) [mg/L] 04-Sep-19 16:16 < 0.00004 95% 3% 121% 0.00022 0.00022

Tin (total) [mg/L] 04-Sep-19 16:16 < 0.00006 97% ND NV 0.00138 0.00090

Strontium (total) [mg/L] 04-Sep-19 16:16 < 0.00002 97% 1% NV 0.0613 0.0505

Thorium (total) [mg/L] 04-Sep-19 16:16 < 0.0001 97% 11% NV 0.0002 0.0003

Titanium (total) [mg/L] 04-Sep-19 16:16 < 0.00005 98% 0% NV 0.00732 0.461

Thallium (total) [mg/L] 04-Sep-19 16:16 < 0.000005 99% 13% 88% 0.000103 0.000050

Uranium (total) [mg/L] 04-Sep-19 16:16 < 0.000002 95% 15% 79% 0.0108 0.000185

Vanadium (total) [mg/L] 04-Sep-19 16:16 < 0.00001 96% 6% 75% 0.00051 0.0245

Tungsten (total) [mg/L] 04-Sep-19 16:16 < 0.00002 100% 15% NV 0.0120 0.00237

Yttrium (total) [mg/L] 04-Sep-19 16:16 < 0.000002 103% 7% NV 0.000280 0.00615

Zinc (total) [mg/L] 04-Sep-19 16:16 < 0.002 100% 14% NV 0.005 0.032

NA - Not applicable
ND - Not Detected
NV - No Value

 __
Patti Stark
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA15874-AUG19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.

<Original signé par>



SGS Lakefield Environmental Met
 Attn : Barb Bowman

 12-September-2019

Date Rec. : 04 September 2019
LR Report: CA14111-SEP19
Reference: 13531-03-04

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike

Rep

9:
1st Ore
Column
Week 2

10:
2nd Diabase

Column
Week 2

Sample Date & Time N/A N/A

Temperature Upon Receipt [°C] --- --- --- --- --- --- 18.0 18.0

pH [no unit] 06-Sep-19 11:59 NA 100% 1% NA 7.27 8.63

Alkalinity [mg/L as CaCO3] 06-Sep-19 11:59 < 2 102% 3% NA 20 24

Conductivity [uS/cm] 06-Sep-19 11:59 2 98% 4% NA 49 59

Acidity [mg/L as CaCO3] 06-Sep-19 11:59 < 2 100% ND NA < 2 < 2

Redox Potential [mV] 04-Sep-19 21:49 NA 108% 0% NA 164 121

Total Suspended Solids [mg/L] 10-Sep-19 15:40 < 2 NV 0% NA 6 52

Sulphate [mg/L] 09-Sep-19 19:00 < 0.2 97% 0% 94% 8.3 5.7

Mercury (total) [mg/L] 06-Sep-19 11:27 < 0.00001 116% ND 110% 0.00002 0.00002

Silver (total) [mg/L] 09-Sep-19 14:09 < 0.00005 105% 4% 90% < 0.00005 < 0.00005

Aluminum (total) [mg/L] 09-Sep-19 14:09 < 0.001 104% 0% NV 0.345 1.60

Arsenic (total) [mg/L] 09-Sep-19 14:09 < 0.0002 103% 3% 100% 0.0712 0.0109

Barium (total) [mg/L] 09-Sep-19 14:09 < 0.00002 96% 2% NV 0.00188 0.0163

Beryllium (total) [mg/L] 09-Sep-19 15:20 < 0.000007 94% 16% 106% 0.000197 0.000023

Boron (total) [mg/L] 10-Sep-19 13:01 < 0.002 92% 7% NV 0.009 0.041

Bismuth (total) [mg/L] 09-Sep-19 14:09 < 0.000007 102% 12% 118% 0.000063 0.000021

Calcium (total) [mg/L] 09-Sep-19 14:09 < 0.01 100% 4% 85% 3.87 3.54

Cadmium (total) [mg/L] 09-Sep-19 14:09 < 0.000003 104% 12% 100% 0.000007 0.000023

Cobalt (total) [mg/L] 09-Sep-19 14:09 < 0.000004 99% 5% 98% 0.000693 0.000958

Chromium (total) [mg/L] 09-Sep-19 14:09 < 0.00008 101% 4% 114% 0.00047 0.00070

Copper (total) [mg/L] 09-Sep-19 14:09 < 0.0002 99% 2% NV 0.0013 0.0009

Iron (total) [mg/L] 09-Sep-19 14:09 < 0.007 98% 1% NV 0.108 1.80

Potassium (total) [mg/L] 09-Sep-19 14:09 < 0.009 100% 4% 129% 2.18 0.656

Lithium (total) [mg/L] 09-Sep-19 14:09 < 0.0001 100% 5% 73% 0.429 0.0229

Magnesium (total) [mg/L] 09-Sep-19 14:09 < 0.001 101% 2% 117% 0.549 0.629

Manganese (total) [mg/L] 09-Sep-19 14:09 < 0.00001 110% 5% NV 0.0571 0.0218

Molybdenum (total) [mg/L] 09-Sep-19 14:09 < 0.00004 94% 5% 88% 0.00050 0.00083

Sodium (total) [mg/L] 09-Sep-19 14:09 < 0.01 109% 4% NV 2.46 9.62

Nickel (total) [mg/L] 09-Sep-19 14:09 < 0.0001 101% 5% 95% 0.0032 0.0010

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike

Rep

9:
1st Ore
Column
Week 2

10:
2nd Diabase

Column
Week 2

Lead (total) [mg/L] 09-Sep-19 14:09 < 0.00001 105% 1% 99% 0.00032 0.00189

Sulfur (total) [mg/L] 09-Sep-19 14:09 < 0.3 100% 5% NV 2.2 1.2

Antimony (total) [mg/L] 09-Sep-19 14:09 < 0.0009 104% 2% 90% < 0.0009 < 0.0009

Selenium (total) [mg/L] 09-Sep-19 14:09 < 0.00004 105% 3% 113% 0.00010 0.00014

Tin (total) [mg/L] 09-Sep-19 14:09 < 0.00006 98% 8% NV 0.00322 0.00215

Strontium (total) [mg/L] 09-Sep-19 14:09 < 0.00002 95% 5% 92% 0.0369 0.0294

Thorium (total) [mg/L] 09-Sep-19 14:09 < 0.0001 94% ND NV < 0.0001 < 0.0001

Titanium (total) [mg/L] 09-Sep-19 14:09 < 0.00005 90% 12% NV 0.00396 0.0941

Thallium (total) [mg/L] 09-Sep-19 14:09 < 0.000005 105% 10% 97% 0.000062 0.000015

Uranium (total) [mg/L] 09-Sep-19 14:09 < 0.000002 92% 5% 95% 0.00555 0.000099

Vanadium (total) [mg/L] 09-Sep-19 14:09 < 0.00001 94% 5% 109% 0.00038 0.00994

Tungsten (total) [mg/L] 09-Sep-19 14:09 2e-005 103% 5% NV 0.00787 0.00144

Yttrium (total) [mg/L] 09-Sep-19 14:09 < 0.000002 96% 3% NV 0.000084 0.000809

Zinc (total) [mg/L] 09-Sep-19 14:09 < 0.002 105% 3% 92% < 0.002 0.006

NA - Not applicable
ND - Not Detected
NV - No Value

 ___
Patti Stark
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14111-SEP19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.

<Original signé par>



SGS Lakefield Environmental Met
 Attn : Barb Bowman

 18-September-2019

Date Rec. : 10 September 2019
LR Report: CA14276-SEP19
Reference: 13531-03-05

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore
Column
Week 3

10:
2nd Diabase

Column
Week 3

Sample Date & Time N/A N/A

Temperature Upon Receipt [°C] --- --- --- --- --- --- 20.0 20.0

pH [no unit] 16-Sep-19 10:30 NA 100% 0% NA 7.39 7.97

Alkalinity [mg/L as CaCO3] 16-Sep-19 10:30 < 2 95% ND NA 10 18

Conductivity [uS/cm] 16-Sep-19 10:30 < 2 99% 0% NA 41 49

Acidity [mg/L as CaCO3] 16-Sep-19 10:30 3 98% ND NA < 2 < 2

Redox Potential [mV] 12-Sep-19 13:12 NA 102% 3% NA 143 134

Total Suspended Solids [mg/L] 17-Sep-19 11:38 < 2 NV 1% NA 7 212

Sulphate [mg/L] 11-Sep-19 16:15 < 0.2 94% ND 96% 5.7 3.5

Mercury (total) [mg/L] 11-Sep-19 16:14 < 0.00001 117% ND 126% 0.00001 0.00002

Silver (total) [mg/L] 16-Sep-19 11:40 < 0.00005 103% ND 110% < 0.00005 < 0.00005

Aluminum (total) [mg/L] 16-Sep-19 11:40 < 0.001 106% ND 113% 0.279 2.94

Arsenic (total) [mg/L] 16-Sep-19 11:40 < 0.0002 104% ND 112% 0.0705 0.0091

Barium (total) [mg/L] 16-Sep-19 11:40 < 0.00002 94% ND NV 0.00169 0.03114

Beryllium (total) [mg/L] 16-Sep-19 11:40 < 0.000007 97% ND 99% 0.000240 0.000061

Boron (total) [mg/L] 16-Sep-19 11:40 < 0.002 98% ND NV 0.010 0.026

Bismuth (total) [mg/L] 16-Sep-19 11:40 < 0.000007 98% ND 94% 0.000112 0.000084

Calcium (total) [mg/L] 16-Sep-19 11:40 < 0.01 103% 1% 71% 3.76 6.54

Cadmium (total) [mg/L] 16-Sep-19 11:40 < 0.000003 102% ND 109% 0.000005 0.000130

Cobalt (total) [mg/L] 16-Sep-19 11:40 < 0.000004 102% ND 104% 0.000628 0.00336

Chromium (total) [mg/L] 16-Sep-19 11:40 < 0.00008 105% ND 102% 0.00029 0.00211

Copper (total) [mg/L] 16-Sep-19 11:40 < 0.0002 103% ND 103% 0.0013 0.0029

Iron (total) [mg/L] 16-Sep-19 11:40 < 0.007 102% ND NV 0.107 5.58

Potassium (total) [mg/L] 16-Sep-19 11:40 < 0.009 108% 0% NV 1.85 1.21

Lithium (total) [mg/L] 16-Sep-19 11:40 < 0.0001 98% 1% 94% 0.258 0.0257

Magnesium (total) [mg/L] 16-Sep-19 11:40 < 0.001 107% 0% 100% 0.553 1.76

Manganese (total) [mg/L] 16-Sep-19 11:40 < 0.00001 93% ND 106% 0.0544 0.0632

Molybdenum (total) [mg/L] 16-Sep-19 11:40 < 0.00004 104% ND 112% 0.00055 0.00044

Sodium (total) [mg/L] 16-Sep-19 11:40 < 0.01 109% 0% NV 1.51 6.94

Nickel (total) [mg/L] 16-Sep-19 11:40 < 0.0001 110% ND 106% 0.0029 0.0035

Lead (total) [mg/L] 16-Sep-19 11:40 < 0.00001 98% ND 93% 0.00039 0.00884

Sulfur (total) [mg/L] 16-Sep-19 11:40 < 0.3 97% ND NV 1.6 0.6

Antimony (total) [mg/L] 16-Sep-19 11:40 < 0.0009 105% ND 85% < 0.0009 < 0.0009

Selenium (total) [mg/L] 16-Sep-19 11:40 < 0.00004 102% ND 105% 0.00007 0.00009

Tin (total) [mg/L] 16-Sep-19 11:40 < 0.00006 103% ND NV 0.00070 0.00030

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 1 of 2
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore
Column
Week 3

10:
2nd Diabase

Column
Week 3

Strontium (total) [mg/L] 16-Sep-19 11:40 < 0.00002 104% 1% 122% 0.0385 0.0388

Thorium (total) [mg/L] 16-Sep-19 11:40 < 0.0001 100% ND NV < 0.0001 0.0002

Titanium (total) [mg/L] 16-Sep-19 11:40 < 0.00005 102% ND NV 0.00407 0.211

Thallium (total) [mg/L] 16-Sep-19 11:40 < 0.000005 99% ND 97% 0.000050 0.000043

Uranium (total) [mg/L] 16-Sep-19 11:40 < 0.000002 95% ND 97% 0.00550 0.000134

Vanadium (total) [mg/L] 16-Sep-19 11:40 < 0.00001 94% ND 101% 0.00035 0.0136

Tungsten (total) [mg/L] 16-Sep-19 11:40 < 0.00002 101% ND NV 0.00551 0.00052

Yttrium (total) [mg/L] 16-Sep-19 11:40 < 0.000002 106% ND NV 0.000101 0.00753

Zinc (total) [mg/L] 16-Sep-19 11:40 < 0.002 105% ND 88% 0.003 0.027

NA - Not applicable
ND - Not Detected
NV - No Value

 __
Patti Stark
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14276-SEP19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.

<Original signé par>



SGS Lakefield Environmental Met
 Attn : Barb Bowman

 24-September-2019

Date Rec. : 17 September 2019
LR Report: CA14622-SEP19
Reference: 13531-03-06

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore
Column
Week 4

10:
2nd Diabase

Column
Week 4

Sample Date & Time N/A N/A

Temperature Upon Receipt [°C] --- --- --- --- --- --- 18.0 18.0

pH [no unit] 19-Sep-19 15:36 NA 100% 0% NA 7.04 8.01

Alkalinity [mg/L as CaCO3] 19-Sep-19 15:36 < 2 102% 0% NA 9 17

Conductivity [uS/cm] 19-Sep-19 15:36 < 2 99% 0% NA 33 42

Acidity [mg/L as CaCO3] 19-Sep-19 15:36 2 98% 0% NA < 2 < 2

Redox Potential [mV] 19-Sep-19 09:59 NA 106% 2% NA 162 137

Total Suspended Solids [mg/L] 19-Sep-19 13:18 < 2 NV 0% NA 11 65

Sulphate [mg/L] 20-Sep-19 16:25 < 0.2 94% 0% 99% 4.6 3.8

Mercury (total) [mg/L] 19-Sep-19 10:20 < 0.00001 116% ND 113% < 0.00001 < 0.00001

Silver (total) [mg/L] 20-Sep-19 14:50 < 0.00005 101% ND 92% < 0.00005 < 0.00005

Aluminum (total) [mg/L] 20-Sep-19 14:50 < 0.001 96% 2% NV 0.248 1.78

Arsenic (total) [mg/L] 20-Sep-19 14:50 < 0.0002 102% ND 104% 0.0472 0.0077

Barium (total) [mg/L] 20-Sep-19 14:50 < 0.00002 105% 6% NV 0.00162 0.0199

Beryllium (total) [mg/L] 20-Sep-19 14:50 < 0.000007 100% ND 90% 0.000154 0.000023

Boron (total) [mg/L] 20-Sep-19 14:50 < 0.002 92% 6% NV 0.010 0.026

Bismuth (total) [mg/L] 20-Sep-19 14:50 < 0.000007 103% 180% 92% 0.000058 0.000023

Calcium (total) [mg/L] 20-Sep-19 14:50 < 0.01 94% 1% NV 3.22 4.44

Cadmium (total) [mg/L] 20-Sep-19 14:50 < 0.000003 103% ND 94% 0.000007 0.000045

Cobalt (total) [mg/L] 20-Sep-19 14:50 < 0.000004 100% ND 100% 0.000427 0.00152

Chromium (total) [mg/L] 20-Sep-19 14:50 < 0.00008 105% ND 114% 0.00042 0.00134

Copper (total) [mg/L] 20-Sep-19 14:50 < 0.0002 99% ND 92% 0.0011 0.0014

Iron (total) [mg/L] 20-Sep-19 14:50 < 0.007 95% 1% NV 0.088 2.93

Potassium (total) [mg/L] 20-Sep-19 14:50 0.009 97% 2% 70% 1.41 0.727

Lithium (total) [mg/L] 20-Sep-19 14:50 < 0.0001 101% 11% 110% 0.165 0.0214

Magnesium (total) [mg/L] 20-Sep-19 14:50 < 0.001 99% 0% NV 0.427 0.948

Manganese (total) [mg/L] 20-Sep-19 14:50 < 0.00001 100% 5% NV 0.0467 0.0316

Molybdenum (total) [mg/L] 20-Sep-19 14:50 < 0.00004 97% ND 95% 0.00026 0.00040

Sodium (total) [mg/L] 20-Sep-19 14:50 < 0.01 91% 0% NV 0.86 5.50

Nickel (total) [mg/L] 20-Sep-19 14:50 < 0.0001 100% ND 94% 0.0019 0.0016

Lead (total) [mg/L] 20-Sep-19 14:50 < 0.00001 98% ND 91% 0.00034 0.00316

Sulfur (total) [mg/L] 20-Sep-19 14:50 < 0.3 99% 1% NV 1.7 1.4

Antimony (total) [mg/L] 20-Sep-19 14:50 < 0.0009 104% ND 100% < 0.0009 < 0.0009

Selenium (total) [mg/L] 20-Sep-19 14:50 < 0.00004 106% ND 106% 0.00004 0.00010

Tin (total) [mg/L] 20-Sep-19 14:50 < 0.00006 97% ND NV 0.00094 0.00029

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore
Column
Week 4

10:
2nd Diabase

Column
Week 4

Strontium (total) [mg/L] 20-Sep-19 14:50 < 0.00002 99% 3% NV 0.0328 0.0343

Thorium (total) [mg/L] 20-Sep-19 14:50 < 0.0001 100% 60% NV < 0.0001 0.0001

Titanium (total) [mg/L] 20-Sep-19 14:50 < 0.00005 107% 0% NV 0.00311 0.137

Thallium (total) [mg/L] 20-Sep-19 14:50 < 0.000005 99% 189% 88% 0.000045 0.000021

Uranium (total) [mg/L] 20-Sep-19 14:50 < 0.000002 94% 2% 98% 0.00384 0.000109

Vanadium (total) [mg/L] 20-Sep-19 14:50 < 0.00001 95% ND 99% 0.00027 0.00867

Tungsten (total) [mg/L] 20-Sep-19 14:50 < 0.00002 102% 103% NV 0.00357 0.00038

Yttrium (total) [mg/L] 20-Sep-19 14:50 < 0.000002 104% 0% NV 0.000083 0.00304

Zinc (total) [mg/L] 20-Sep-19 14:50 < 0.002 106% ND 102% 0.010 0.013

NA - Not applicable
ND - Not Detected
NV - No Value

 _
Patti Stark
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14622-SEP19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 2 of 2
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 02-October-2019

Date Rec. : 24 September 2019
LR Report: CA14882-SEP19
Reference: 13531-03-07

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore
Column
Week 5

10:
2nd Diabase

Column
Week 5

Sample Date & Time N/A N/A

Temperature Upon Receipt [°C] --- --- --- --- --- --- 20.0 20.0

pH [no unit] 26-Sep-19 18:03 NA 100% 1% NA 7.41 8.07

Alkalinity [mg/L as CaCO3] 26-Sep-19 18:03 < 2 102% 0% NA 9 17

Conductivity [uS/cm] 26-Sep-19 18:03 2 97% 0% NA 34 45

Acidity [mg/L as CaCO3] 26-Sep-19 18:03 < 2 100% ND NA < 2 < 2

Redox Potential [mV] 24-Sep-19 20:55 NA 108% 0% NA 322 210

Total Suspended Solids [mg/L] 30-Sep-19 09:05 < 2 NV 2% NA 13 80

Sulphate [mg/L] 30-Sep-19 11:25 < 0.2 98% 1% 96% 5.0 4.2

Mercury (total) [mg/L] 26-Sep-19 15:49 < 0.00001 102% ND 120% < 0.00001 < 0.00001

Silver (total) [mg/L] 01-Oct-19 12:39 < 0.00005 103% ND 96% < 0.00005 < 0.00005

Aluminum (total) [mg/L] 01-Oct-19 12:39 < 0.001 96% 16% 104% 0.186 1.66

Arsenic (total) [mg/L] 01-Oct-19 12:39 < 0.0002 101% 1% 108% 0.0586 0.0094

Barium (total) [mg/L] 01-Oct-19 12:39 < 0.00002 98% 0% NV 0.00135 0.0186

Beryllium (total) [mg/L] 01-Oct-19 12:39 < 0.000007 97% ND 98% 0.000141 0.000026

Boron (total) [mg/L] 01-Oct-19 12:39 < 0.002 100% 3% NV < 0.002 0.014

Bismuth (total) [mg/L] 01-Oct-19 12:39 < 0.000007 95% 20% 97% 0.000069 0.000086

Calcium (total) [mg/L] 01-Oct-19 12:39 < 0.01 100% 3% NV 3.68 4.69

Cadmium (total) [mg/L] 01-Oct-19 12:39 < 0.000003 104% ND 106% 0.000003 0.000064

Cobalt (total) [mg/L] 01-Oct-19 12:39 < 0.000004 102% 0% 100% 0.000455 0.001714

Chromium (total) [mg/L] 01-Oct-19 12:39 < 0.00008 103% 1% 111% 0.00024 0.00132

Copper (total) [mg/L] 01-Oct-19 12:39 < 0.0002 102% 0% NV 0.0008 0.0014

Iron (total) [mg/L] 01-Oct-19 12:39 < 0.007 98% 5% NV 0.083 3.07

Potassium (total) [mg/L] 01-Oct-19 12:39 < 0.009 100% 1% NV 1.36 0.698

Lithium (total) [mg/L] 01-Oct-19 12:39 < 0.0001 97% 3% NV 0.149 0.0216

Magnesium (total) [mg/L] 01-Oct-19 12:39 < 0.001 102% 0% 106% 0.471 1.03

Manganese (total) [mg/L] 01-Oct-19 12:39 < 0.00001 96% 1% NV 0.0470 0.0311

Molybdenum (total) [mg/L] 01-Oct-19 12:39 < 0.00004 101% 5% 107% 0.00022 0.00038

Sodium (total) [mg/L] 01-Oct-19 12:39 < 0.01 108% 0% NV 0.73 5.89

Nickel (total) [mg/L] 01-Oct-19 12:39 < 0.0001 102% 0% 128% 0.0017 0.0017

Lead (total) [mg/L] 01-Oct-19 12:39 < 0.00001 97% 0% 90% 0.00029 0.00345

Sulfur (total) [mg/L] 01-Oct-19 12:39 < 0.3 91% 0% 1.2 0.8

Antimony (total) [mg/L] 01-Oct-19 12:39 < 0.0009 100% ND < 0.0009 < 0.0009

Selenium (total) [mg/L] 01-Oct-19 12:39 < 0.00004 102% 7% 0.00006 0.00010

Tin (total) [mg/L] 01-Oct-19 12:39 < 0.00006 100% 1% 0.00051 0.00023

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 1 of 3
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore
Column
Week 5

10:
2nd Diabase

Column
Week 5

Strontium (total) [mg/L] 01-Oct-19 12:39 < 0.00002 102% 0% 0.0329 0.0338

Thorium (total) [mg/L] 01-Oct-19 12:39 < 0.0001 100% ND < 0.0001 0.0001

Titanium (total) [mg/L] 01-Oct-19 12:39 < 0.00005 95% ND 0.00269 0.123

Thallium (total) [mg/L] 01-Oct-19 12:39 < 0.000005 98% 0% 0.000041 0.000024

Uranium (total) [mg/L] 01-Oct-19 12:39 < 0.000002 95% 1% 0.00381 0.000108

Vanadium (total) [mg/L] 01-Oct-19 12:39 < 0.00001 100% 1% 0.00029 0.00958

Tungsten (total) [mg/L] 01-Oct-19 12:39 < 0.00002 103% 4% 0.00302 0.00033

Yttrium (total) [mg/L] 01-Oct-19 12:39 2e-006 102% 9% 0.000068 0.00318

Zinc (total) [mg/L] 01-Oct-19 12:39 < 0.002 102% 1% < 0.002 0.013

NA - Not applicable
ND - Not Detected
NV - No Value

 _
Patti Stark
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14882-SEP19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.

<Original signé par>



Method Descriptions

Units Description SGS Method Code Reference Method Code

mg/L as CaCO3 Acidity by Titration ME-CA-[ENV]EWL-LAK-AN-006 SM 2310

mg/L as CaCO3 Alkalinity by Titration ME-CA-[ENV]EWL-LAK-AN-006 SM 2320

mg/L Al by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Sb by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Asby ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Ba by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Be by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Bi by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L B by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Cd by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Ca by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Cr by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Co by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

uS/cm Conductivity by Conductivity Meter ME-CA-[ENV]EWL-LAK-AN-006 SM 2510

mg/L Cu by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Fe by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Pb by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Li by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Mg by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Mn by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Hg solutions by CVAAS ME-CA-[ENV]SPE-LAK-AN-004 EPA 7471A/SM 3112B

mg/L Mo by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Ni by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

no unit pH - solution ME-CA-[ENV]EWL-LAK-AN-006 SM 4500

mg/L K by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mV Redox Potential by Electrode SM 2580

mg/L Se by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Ag by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Na by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Sr by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L S by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Sulphate by Ion Chromatography ME-CA-[ENV]IC-LAK-AN-001 EPA300/MA300-Ions1.3

mg/L Tl by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Th by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Sn by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Ti by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Total Suspended Solids ME-CA-[ENV]EWL-LAK-AN-004 SM 2540D

mg/L W by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L U by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L V by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Y by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

mg/L Zn by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14882-SEP19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



SGS Lakefield Environmental Met
 Attn : Barb Bowman

 17-October-2019

Date Rec. : 01 October 2019
LR Report: CA14041-OCT19
Reference: 13531-03-08

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore
Column
Week 6

10:
2nd Diabase

Column
Week 6

Sample Date & Time N/A N/A

Temperature Upon Receipt [°C] --- --- --- --- --- --- 20.0 20.0

pH [no unit] 03-Oct-19 12:57 NA 100% 0% NA 7.19 7.84

Alkalinity [mg/L as CaCO3] 08-Oct-19 08:42 < 2 101% 1% NA 8 15

Conductivity [uS/cm] 08-Oct-19 08:42 < 2 99% 0% NA 34 42

Acidity [mg/L as CaCO3] 08-Oct-19 08:42 < 2 98% ND NA < 2 < 2

Redox Potential [mV] 02-Oct-19 13:40 NA 105% 0% NA 243 248

Total Suspended Solids [mg/L] 04-Oct-19 08:53 < 2 NV 4% NA 3 44

Sulphate [mg/L] 07-Oct-19 14:54 < 0.2 94% 0% 90% 5.5 4.1

Mercury (total) [mg/L] 03-Oct-19 09:43 < 0.00001 109% ND 116% < 0.00001 < 0.00001

Silver (total) [mg/L] 09-Oct-19 15:30 < 0.00005 103% ND 91% 0.00083 0.00016

Aluminum (total) [mg/L] 09-Oct-19 15:30 < 0.001 99% 9% NV 0.203 2.13

Arsenic (total) [mg/L] 09-Oct-19 15:30 < 0.0002 99% 3% 102% 0.0495 0.0093

Barium (total) [mg/L] 09-Oct-19 15:30 < 0.00002 91% 2% 90% 0.00116 0.0213

Beryllium (total) [mg/L] 09-Oct-19 15:30 < 0.000007 94% 15% 97% 0.000120 0.000033

Boron (total) [mg/L] 09-Oct-19 15:30 < 0.002 105% 8% NV 0.005 0.020

Bismuth (total) [mg/L] 09-Oct-19 15:30 7e-006 94% 11% 98% 0.000070 0.000032

Calcium (total) [mg/L] 09-Oct-19 15:30 < 0.01 102% 0% 127% 3.80 4.91

Cadmium (total) [mg/L] 09-Oct-19 15:30 < 0.000003 106% 5% 101% 0.000009 0.000039

Cobalt (total) [mg/L] 09-Oct-19 15:30 < 0.000004 96% 9% 97% 0.000439 0.002018

Chromium (total) [mg/L] 09-Oct-19 15:30 < 0.00008 102% ND 112% 0.00022 0.00144

Copper (total) [mg/L] 09-Oct-19 15:30 < 0.0002 95% 2% 91% 0.0010 0.0016

Iron (total) [mg/L] 09-Oct-19 15:30 < 0.007 99% 4% NV 0.098 4.08

Potassium (total) [mg/L] 09-Oct-19 15:30 < 0.009 101% 1% 116% 1.23 0.701

Lithium (total) [mg/L] 09-Oct-19 15:30 < 0.0001 95% 7% 99% 0.134 0.0226

Magnesium (total) [mg/L] 09-Oct-19 15:30 < 0.001 106% 2% 99% 0.463 1.20

Manganese (total) [mg/L] 09-Oct-19 15:30 < 0.00001 101% 1% NV 0.0482 0.0341

Molybdenum (total) [mg/L] 09-Oct-19 15:30 < 0.00004 102% 5% 101% 0.00022 0.00035

Sodium (total) [mg/L] 09-Oct-19 15:30 < 0.01 106% 1% 119% 0.59 5.00

Nickel (total) [mg/L] 09-Oct-19 15:30 < 0.0001 100% 36% 99% 0.0017 0.0022

Lead (total) [mg/L] 09-Oct-19 15:30 < 0.00001 94% 2% 91% 0.00025 0.00261

Sulfur (total) [mg/L] 09-Oct-19 15:30 < 0.3 101% 5% NV 2.1 1.4

Antimony (total) [mg/L] 09-Oct-19 15:30 < 0.0009 110% ND 108% < 0.0009 < 0.0009

Selenium (total) [mg/L] 09-Oct-19 15:30 < 0.00004 103% 9% 104% 0.00004 0.00011

Tin (total) [mg/L] 09-Oct-19 15:30 < 0.00006 101% ND NV 0.00768 0.00386

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore
Column
Week 6

10:
2nd Diabase

Column
Week 6

Strontium (total) [mg/L] 09-Oct-19 15:30 < 0.00002 95% 3% 102% 0.0335 0.0351

Thorium (total) [mg/L] 11-Oct-19 10:03 < 0.0001 98% ND NV < 0.0001 0.0001

Titanium (total) [mg/L] 09-Oct-19 15:30 < 0.00005 102% 3% NV 0.00402 0.194

Thallium (total) [mg/L] 09-Oct-19 15:30 < 0.000005 93% ND 95% 0.000037 0.000018

Uranium (total) [mg/L] 09-Oct-19 15:30 < 0.000002 91% 7% 92% 0.00330 0.000134

Vanadium (total) [mg/L] 09-Oct-19 15:30 < 0.00001 97% 5% 106% 0.00023 0.0105

Tungsten (total) [mg/L] 09-Oct-19 15:30 < 0.00002 102% ND NV 0.00230 0.00026

Yttrium (total) [mg/L] 09-Oct-19 15:30 < 0.000002 101% ND NV 0.000041 0.00212

Zinc (total) [mg/L] 09-Oct-19 15:30 < 0.002 102% ND 97% < 0.002 0.012

NA - Not applicable
ND - Not Detected
NV - No Value

 _
Patti Stark
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14041-OCT19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 2 of 2
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.

<Original signé par>



SGS Lakefield Environmental Met
 Attn : Barb Bowman

 17-October-2019

Date Rec. : 08 October 2019
LR Report: CA14257-OCT19
Reference: 13531-03-09

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
7

10:
2nd Diabase

Column
Week 7

Sample Date & Time N/A N/A

pH [no unit] 10-Oct-19 13:24 NA 100% 1% NA 7.24 8.02

Alkalinity [mg/L as CaCO3] 10-Oct-19 13:24 < 2 97% ND NA 8 15

Conductivity [uS/cm] 10-Oct-19 13:24 3 101% 2% NA 37 44

Acidity [mg/L as CaCO3] 10-Oct-19 13:24 < 2 102% ND NA < 2 < 2

Redox Potential [mV] 10-Oct-19 11:21 NA 104% 0% NA 429 438

Total Suspended Solids [mg/L] 15-Oct-19 14:59 < 2 NV 5% NA 17 33

Sulphate [mg/L] 15-Oct-19 11:08 < 0.2 97% 0% 91% 6.4 4.1

Mercury (total) [mg/L] 10-Oct-19 10:50 < 0.00001 119% ND 129% < 0.00001 < 0.00001

Silver (total) [mg/L] 16-Oct-19 09:32 < 0.00005 100% ND NV < 0.00005 0.00005

Aluminum (total) [mg/L] 16-Oct-19 09:32 < 0.001 110% 4% 116% 0.447 2.80

Arsenic (total) [mg/L] 16-Oct-19 09:32 < 0.0002 95% 1% NV 0.0509 0.0107

Barium (total) [mg/L] 16-Oct-19 09:32 < 0.00002 99% 1% NV 0.00229 0.0264

Beryllium (total) [mg/L] 16-Oct-19 09:32 < 0.000007 109% 6% 96% 0.000236 0.000038

Boron (total) [mg/L] 16-Oct-19 09:32 < 0.002 103% 4% NV 0.005 0.019

Bismuth (total) [mg/L] 16-Oct-19 09:32 < 0.000007 96% ND 123% 0.000118 0.000030

Calcium (total) [mg/L] 16-Oct-19 09:32 < 0.01 103% 0% NV 4.75 5.37

Cadmium (total) [mg/L] 16-Oct-19 09:32 < 0.000003 95% 5% 81% < 0.000003 0.000032

Cobalt (total) [mg/L] 16-Oct-19 09:32 < 0.000004 99% 1% NV 0.000712 0.00231

Chromium (total) [mg/L] 16-Oct-19 09:32 < 0.00008 98% ND 101% 0.00068 0.00176

Copper (total) [mg/L] 16-Oct-19 09:32 < 0.0002 100% 1% NV 0.0011 0.0017

Iron (total) [mg/L] 16-Oct-19 09:32 < 0.007 101% 0% NV 0.261 4.20

Potassium (total) [mg/L] 16-Oct-19 09:32 < 0.009 99% 1% 82% 1.31 0.782

Lithium (total) [mg/L] 16-Oct-19 09:32 < 0.0001 106% 7% 92% 0.122 0.0222

Magnesium (total) [mg/L] 16-Oct-19 09:32 0.001 100% ND 115% 0.631 1.38

Manganese (total) [mg/L] 16-Oct-19 09:32 < 0.00001 105% 2% NV 0.0585 0.0364

Molybdenum (total) [mg/L] 16-Oct-19 09:32 < 0.00004 98% 2% 98% 0.00021 0.00036

Sodium (total) [mg/L] 16-Oct-19 09:32 < 0.01 101% ND NV 0.83 5.18

Nickel (total) [mg/L] 16-Oct-19 09:32 < 0.0001 99% 2% NV 0.0026 0.0031

Lead (total) [mg/L] 16-Oct-19 09:32 < 0.00001 95% 2% 85% 0.00066 0.00262

Sulfur (total) [mg/L] 16-Oct-19 09:32 < 0.3 92% 1% NV 2.3 1.4

Antimony (total) [mg/L] 16-Oct-19 09:32 < 0.0009 101% 2% NV < 0.0009 < 0.0009

Selenium (total) [mg/L] 16-Oct-19 09:32 < 0.00004 95% 1% 126% 0.00006 0.00009

Tin (total) [mg/L] 16-Oct-19 09:32 < 0.00006 99% ND NV 0.00063 0.00026

Strontium (total) [mg/L] 16-Oct-19 09:32 < 0.00002 95% 3% 94% 0.0369 0.0367

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 1 of 2
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
7

10:
2nd Diabase

Column
Week 7

Thorium (total) [mg/L] 16-Oct-19 09:32 < 0.0001 97% ND NV < 0.0001 0.0001

Titanium (total) [mg/L] 16-Oct-19 09:32 < 0.00005 106% ND NV 0.00862 0.209

Thallium (total) [mg/L] 16-Oct-19 09:32 < 0.000005 94% 6% 89% 0.000064 0.000025

Uranium (total) [mg/L] 16-Oct-19 09:32 < 0.000002 91% 3% 94% 0.00299 0.000098

Vanadium (total) [mg/L] 16-Oct-19 09:32 < 0.00001 97% 8% 100% 0.00044 0.0116

Tungsten (total) [mg/L] 16-Oct-19 09:32 < 0.00002 99% 9% NV 0.00195 0.00023

Yttrium (total) [mg/L] 16-Oct-19 09:32 < 0.000002 99% 2% NV 0.000135 0.00200

Zinc (total) [mg/L] 16-Oct-19 09:32 < 0.002 101% 1% NV 0.004 0.013

NA - Not applicable
ND - Not Detected
NV - No Value

 __
Patti Stark
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14257-OCT19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 2 of 2
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.

<Original signé par>



SGS Lakefield Environmental Met
 Attn : Barb Bowman

 24-October-2019

Date Rec. : 15 October 2019
LR Report: CA14493-OCT19
Reference: 13531-03-10

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
8

10:
2nd Diabase

Column
Week 8

Sample Date & Time N/A N/A

Temperature Upon Receipt [°C] --- --- --- --- --- --- 19.0 19.0

pH [no unit] 18-Oct-19 12:59 NA 100% 0% NA 6.70 7.75

Alkalinity [mg/L as CaCO3] 18-Oct-19 12:59 < 2 100% 0% NA 4 13

Conductivity [uS/cm] 18-Oct-19 12:59 < 2 100% 0% NA 32 39

Acidity [mg/L as CaCO3] 21-Oct-19 13:59 < 2 98% ND NA < 2 < 2

Redox Potential [mV] 16-Oct-19 08:26 NA 107% 0% NA 215 207

Total Suspended Solids [mg/L] 17-Oct-19 13:27 < 2 NV 0% NA 17 41

Sulphate [mg/L] 23-Oct-19 09:04 < 0.2 90% NV NV 5.7 3.8

Mercury (total) [mg/L] 17-Oct-19 08:27 < 0.00001 101% ND 93% < 0.00001 < 0.00001

Silver (total) [mg/L] 23-Oct-19 14:03 < 0.00005 98% ND 87% 0.00005 0.00005

Aluminum (total) [mg/L] 23-Oct-19 14:03 < 0.001 143% 9% NV 0.293 1.53

Arsenic (total) [mg/L] 23-Oct-19 14:03 < 0.0002 99% 9% 97% 0.0495 0.0094

Barium (total) [mg/L] 23-Oct-19 14:03 < 0.00002 101% 5% NV 0.00187 0.0151

Beryllium (total) [mg/L] 23-Oct-19 14:03 < 0.000007 95% 0% 91% 0.000171 0.000020

Boron (total) [mg/L] 23-Oct-19 14:03 < 0.002 94% 5% NV 0.004 0.016

Bismuth (total) [mg/L] 23-Oct-19 14:03 < 0.000007 105% ND 103% 0.000141 0.000032

Calcium (total) [mg/L] 23-Oct-19 14:03 < 0.01 108% 1% NV 3.98 5.06

Cadmium (total) [mg/L] 23-Oct-19 14:03 < 0.000003 100% 4% 99% < 0.000003 0.000018

Cobalt (total) [mg/L] 23-Oct-19 14:03 < 0.000004 96% 4% 91% 0.000571 0.00144

Chromium (total) [mg/L] 23-Oct-19 14:03 < 0.00008 103% 9% 88% 0.00061 0.00117

Copper (total) [mg/L] 23-Oct-19 14:03 < 0.0002 97% 4% 92% 0.0007 0.0008

Iron (total) [mg/L] 23-Oct-19 14:03 < 0.007 107% 4% NV 0.156 2.83

Potassium (total) [mg/L] 23-Oct-19 14:03 < 0.009 106% 1% NV 1.18 0.667

Lithium (total) [mg/L] 23-Oct-19 14:03 < 0.0001 94% 5% 97% 0.108 0.0186

Magnesium (total) [mg/L] 23-Oct-19 14:03 < 0.001 104% 2% NV 0.499 0.958

Manganese (total) [mg/L] 23-Oct-19 14:03 < 0.00001 106% 2% 125% 0.0568 0.0285

Molybdenum (total) [mg/L] 23-Oct-19 14:03 < 0.00004 103% 7% 100% 0.00020 0.00031

Sodium (total) [mg/L] 23-Oct-19 14:03 < 0.01 108% 1% NV 0.43 4.19

Nickel (total) [mg/L] 23-Oct-19 14:03 < 0.0001 91% ND 94% 0.0017 0.0015

Lead (total) [mg/L] 23-Oct-19 14:03 < 0.00001 103% 8% 102% 0.00046 0.00241

Sulfur (total) [mg/L] 23-Oct-19 14:03 < 0.3 105% ND NV 2.5 1.1

Antimony (total) [mg/L] 23-Oct-19 14:03 < 0.0009 106% ND 95% < 0.0009 < 0.0009

Selenium (total) [mg/L] 23-Oct-19 14:03 < 0.00004 106% 2% 101% < 0.00004 0.00007

Tin (total) [mg/L] 23-Oct-19 14:03 < 0.00006 99% 0% NV 0.00059 0.00024

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 1 of 2
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
8

10:
2nd Diabase

Column
Week 8

Strontium (total) [mg/L] 23-Oct-19 14:03 < 0.00002 98% 3% NV 0.0338 0.0324

Thorium (total) [mg/L] 23-Oct-19 14:03 < 0.0001 97% ND NV < 0.0001 < 0.0001

Titanium (total) [mg/L] 23-Oct-19 14:03 < 0.00005 106% 8% NV 0.00599 0.133

Thallium (total) [mg/L] 23-Oct-19 14:03 < 0.000005 103% ND 96% 0.000051 0.000015

Uranium (total) [mg/L] 23-Oct-19 14:03 2e-006 104% 3% 101% 0.00305 0.000090

Vanadium (total) [mg/L] 23-Oct-19 14:03 < 0.00001 97% 5% 116% 0.00036 0.00901

Tungsten (total) [mg/L] 23-Oct-19 14:03 < 0.00002 99% 15% NV 0.00155 0.00016

Yttrium (total) [mg/L] 23-Oct-19 14:03 < 0.000002 95% 2% NV 0.000085 0.00280

Zinc (total) [mg/L] 23-Oct-19 14:03 < 0.002 101% 4% NV 0.003 0.010

Temperature Upon Receipt [°C] --- --- --- --- --- --- 19.0 19.0

NA - Not applicable
ND - Not Detected
NV - No Value

 __
Patti Stark
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14493-OCT19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.

<Original signé par>



SGS Lakefield Environmental Met
 Attn : Barb Bowman

 29-October-2019

Date Rec. : 22 October 2019
LR Report: CA14700-OCT19
Reference: 13531-03-11

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
9

10:
2nd Diabase

Column
Week 9

Sample Date & Time N/A N/A

Temperature Upon Receipt [°C] --- --- --- --- --- --- 21.0 21.0

pH [no unit] 29-Oct-19 10:19 NA 100% 0% NA 7.18 7.72

Alkalinity [mg/L as CaCO3] 29-Oct-19 10:19 < 2 102% 0% NA 7 13

Conductivity [uS/cm] 29-Oct-19 10:19 < 2 101% 0% NA 39 46

Acidity [mg/L as CaCO3] 29-Oct-19 10:19 < 2 102% ND NA < 2 < 2

Redox Potential [mV] 24-Oct-19 11:41 NA 106% 0% NA 408 350

Total Suspended Solids [mg/L] 26-Oct-19 10:53 < 2 NV 0% NA 15 18

Sulphate [mg/L] 29-Oct-19 09:14 < 0.2 96% 5% 90% 5.2 3.4

Mercury (total) [mg/L] 24-Oct-19 13:41 < 0.00001 112% 0% 97% 0.00002 < 0.00001

Silver (total) [mg/L] 25-Oct-19 14:49 < 0.00005 103% ND 102% 0.00011 0.00006

Aluminum (total) [mg/L] 25-Oct-19 14:49 < 0.001 105% 1% 103% 0.341 0.893

Arsenic (total) [mg/L] 25-Oct-19 14:49 < 0.0002 104% 5% 105% 0.0504 0.0098

Barium (total) [mg/L] 25-Oct-19 14:49 < 0.00002 103% 1% 104% 0.00222 0.00912

Beryllium (total) [mg/L] 25-Oct-19 14:49 < 0.000007 100% ND 101% 0.000211 0.000016

Boron (total) [mg/L] 25-Oct-19 14:49 < 0.002 106% 15% NV 0.004 0.014

Bismuth (total) [mg/L] 25-Oct-19 14:49 < 0.000007 106% ND 86% 0.000110 0.000017

Calcium (total) [mg/L] 25-Oct-19 14:49 < 0.01 99% 8% NV 3.88 4.32

Cadmium (total) [mg/L] 25-Oct-19 14:49 < 0.000003 101% ND 106% < 0.000003 0.000013

Cobalt (total) [mg/L] 25-Oct-19 14:49 < 0.000004 103% ND 101% 0.000544 0.000714

Chromium (total) [mg/L] 25-Oct-19 14:49 < 0.00008 106% 16% 95% 0.00068 0.00046

Copper (total) [mg/L] 25-Oct-19 14:49 < 0.0002 105% 7% NV 0.0011 0.0009

Iron (total) [mg/L] 25-Oct-19 14:49 < 0.007 101% ND NV 0.175 1.29

Potassium (total) [mg/L] 25-Oct-19 14:49 < 0.009 102% 11% NV 1.31 0.618

Lithium (total) [mg/L] 25-Oct-19 14:49 < 0.0001 103% 1% 99% 0.103 0.0161

Magnesium (total) [mg/L] 25-Oct-19 14:49 < 0.001 103% 5% 86% 0.478 0.545

Manganese (total) [mg/L] 25-Oct-19 14:49 < 0.00001 107% 3% 107% 0.0569 0.0147

Molybdenum (total) [mg/L] 25-Oct-19 14:49 < 0.00004 98% 21% NV 0.00019 0.00032

Sodium (total) [mg/L] 25-Oct-19 14:49 < 0.01 104% 6% NV 0.68 3.99

Nickel (total) [mg/L] 25-Oct-19 14:49 < 0.0001 102% ND 105% 0.0016 0.0006

Lead (total) [mg/L] 25-Oct-19 14:49 < 0.00001 102% 3% 100% 0.00043 0.00162

Sulfur (total) [mg/L] 25-Oct-19 14:49 < 0.3 94% ND NV 2.0 0.8

Antimony (total) [mg/L] 25-Oct-19 14:49 < 0.0009 91% ND NV < 0.0009 < 0.0009

Selenium (total) [mg/L] 25-Oct-19 14:49 < 0.00004 97% 0% 129% 0.00005 0.00009

Tin (total) [mg/L] 25-Oct-19 14:49 < 0.00006 102% ND NV 0.00057 0.00018

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 1 of 2
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %
Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
9

10:
2nd Diabase

Column
Week 9

Strontium (total) [mg/L] 25-Oct-19 14:49 < 0.00002 103% 8% 80% 0.0332 0.0297

Thorium (total) [mg/L] 25-Oct-19 14:49 < 0.0001 97% ND NV < 0.0001 < 0.0001

Titanium (total) [mg/L] 25-Oct-19 14:49 < 0.00005 99% ND NV 0.00682 0.0567

Thallium (total) [mg/L] 25-Oct-19 14:49 < 0.000005 102% ND 104% 0.000059 0.000014

Uranium (total) [mg/L] 25-Oct-19 14:49 < 0.000002 102% ND 102% 0.00289 0.000087

Vanadium (total) [mg/L] 25-Oct-19 14:49 < 0.00001 105% 18% 99% 0.00036 0.00579

Tungsten (total) [mg/L] 25-Oct-19 14:49 < 0.00002 108% 93% NV 0.00159 0.00020

Yttrium (total) [mg/L] 25-Oct-19 14:49 < 0.000002 105% ND NV 0.000099 0.00155

Zinc (total) [mg/L] 25-Oct-19 14:49 < 0.002 106% 7% NV 0.003 0.006

Temperature Upon Receipt [°C] --- --- --- --- --- --- 21.0 21.0

NA - Not applicable
ND - Not Detected
NV - No Value

 ___
Patti Stark
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14700-OCT19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 12-November-2019

Date Rec. : 05 November 2019
LR Report: CA14133-NOV19
Reference: 13531-03-13

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
11

10:
2nd Diabase

Column Week
11

Sample Date & Time N/A N/A

Temp Upon Receipt [°C] --- --- --- --- --- --- 21.0 21.0

pH [no unit] 07-Nov-19 13:07 NA 100% 0% NA 7.10 7.51

Alkalinity [mg/L as CaCO3] 07-Nov-19 13:07 < 2 100% 0% NA 6 12

Conductivity [uS/cm] 07-Nov-19 13:07 2 98% 0% NA 27 37

Acidity [mg/L as CaCO3] 07-Nov-19 13:07 2 98% 0% NA < 2 < 2

Redox Potential [mV] 05-Nov-19 21:17 NA 104% 0% NA 89 72

TSS [mg/L] 07-Nov-19 15:42 < 2 NV 0% NA 16 18

SO4 [mg/L] 12-Nov-19 09:27 < 0.2 96% 1% 94% 4.1 2.8

Hg (tot) [mg/L] 07-Nov-19 07:15 < 0.00001 114% ND 114% < 0.00001 < 0.00001

Ag (tot) [mg/L] 12-Nov-19 11:51 < 0.00005 100% ND 95% < 0.00005 0.00007

Al (tot) [mg/L] 12-Nov-19 11:51 < 0.001 107% 5% 105% 0.218 0.623

As (tot) [mg/L] 12-Nov-19 11:51 < 0.0002 100% ND 104% 0.0422 0.0091

Ba (tot) [mg/L] 12-Nov-19 11:51 < 0.00002 94% 2% 98% 0.00167 0.00594

Be (tot) [mg/L] 12-Nov-19 11:51 < 0.000007 92% ND 100% 0.000142 0.000007

B (tot) [mg/L] 12-Nov-19 11:51 < 0.002 99% 3% NV 0.003 0.012

Bi (tot) [mg/L] 12-Nov-19 11:51 < 0.000007 90% ND 79% 0.000115 0.000011

Ca (tot) [mg/L] 12-Nov-19 11:51 < 0.01 97% 1% 86% 3.45 3.90

Cd (tot) [mg/L] 12-Nov-19 11:51 < 0.000003 98% ND 97% 0.000004 0.000015

Co (tot) [mg/L] 12-Nov-19 11:51 < 0.000004 101% 0% 101% 0.000455 0.000520

Cr (tot) [mg/L] 12-Nov-19 11:51 < 0.00008 103% ND 106% 0.00048 0.00042

Cu (tot) [mg/L] 12-Nov-19 11:51 < 0.0002 102% 0% NV 0.0009 0.0007

Fe (tot) [mg/L] 12-Nov-19 11:51 < 0.007 98% ND NV 0.149 0.868

K (tot) [mg/L] 12-Nov-19 11:51 < 0.009 104% 1% NV 0.869 0.671

Li (tot) [mg/L] 12-Nov-19 11:51 < 0.0001 91% 0% 98% 0.0831 0.0133

Mg (tot) [mg/L] 12-Nov-19 11:51 < 0.001 103% 1% 76% 0.384 0.433

Mn (tot) [mg/L] 12-Nov-19 11:51 < 0.00001 102% 1% 89% 0.0468 0.00995

Mo (tot) [mg/L] 12-Nov-19 11:51 < 0.00004 102% 13% 109% 0.00013 0.00025

Na (tot) [mg/L] 12-Nov-19 11:51 < 0.01 95% 1% NV 0.25 3.10

Ni (tot) [mg/L] 12-Nov-19 11:51 < 0.0001 102% 3% 100% 0.0018 0.0008

Pb (tot) [mg/L] 12-Nov-19 11:51 < 0.00001 94% 7% 91% 0.00044 0.00139

S (tot) [mg/L] 12-Nov-19 11:51 < 0.3 106% 0% NV 1.1 0.6

Sb (tot) [mg/L] 12-Nov-19 11:51 < 0.0009 93% ND NV < 0.0009 < 0.0009

Se (tot) [mg/L] 12-Nov-19 11:51 < 0.00004 98% ND 113% 0.00007 0.00006

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 1 of 2
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
11

10:
2nd Diabase

Column Week
11

Sn (tot) [mg/L] 12-Nov-19 11:51 < 0.00006 101% ND NV 0.00058 0.00023

Sr (tot) [mg/L] 12-Nov-19 11:51 < 0.00002 101% 1% 87% 0.0305 0.0286

Th (tot) [mg/L] 12-Nov-19 11:51 < 0.0001 90% ND NV < 0.0001 < 0.0001

Ti (tot) [mg/L] 12-Nov-19 11:51 < 0.00005 100% ND NV 0.00496 0.0365

Tl (tot) [mg/L] 12-Nov-19 11:51 < 0.000005 90% ND 87% 0.000042 0.000006

U (tot) [mg/L] 12-Nov-19 11:51 < 0.000002 97% ND 93% 0.00272 0.000068

V (tot) [mg/L] 12-Nov-19 11:51 < 0.00001 101% ND 104% 0.00026 0.00430

W (tot) [mg/L] 12-Nov-19 11:51 < 0.00002 100% ND NV 0.00136 0.00031

Y (tot) [mg/L] 12-Nov-19 11:51 < 0.000002 103% 20% NV 0.000093 0.00105

Zn (tot) [mg/L] 12-Nov-19 11:51 < 0.002 100% 1% 106% < 0.002 0.004

NA - Not applicable
ND - Not Detected
NV - No Value

____________
Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14133-NOV19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 21-November-2019

Date Rec. : 12 November 2019
LR Report: CA14410-NOV19
Reference: 13531-03-13

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
12

10:
2nd Diabase

Column Week
12

Sample Date & Time N/A N/A

Temp Upon Receipt [°C] --- --- --- --- --- --- 17.0 17.0

pH [no unit] 15-Nov-19 14:32 NA 100% 0% NA 7.18 7.65

Alkalinity [mg/L as CaCO3] 15-Nov-19 14:32 < 2 102% 0% NA 7 13

Conductivity [uS/cm] 15-Nov-19 14:32 < 2 96% 0% NA 25 33

Acidity [mg/L as CaCO3] 15-Nov-19 14:32 2 104% ND NA < 2 < 2

Redox Potential [mV] 14-Nov-19 10:57 NA 104% 2% NA 167 154

TSS [mg/L] 19-Nov-19 10:58 < 2 NV 0% NA 17 15

SO4 [mg/L] 20-Nov-19 12:17 < 0.2 100% ND 99% 3.9 2.6

Hg (tot) [mg/L] 14-Nov-19 12:28 < 0.00001 116% ND 104% < 0.00001 < 0.00001

Ag (tot) [mg/L] 19-Nov-19 13:51 < 0.00005 107% ND 51% 0.00014 < 0.00005

Al (tot) [mg/L] 19-Nov-19 13:51 < 0.001 98% ND 112% 0.305 0.517

As (tot) [mg/L] 19-Nov-19 13:51 < 0.0002 97% 1% 99% 0.0422 0.0088

Ba (tot) [mg/L] 19-Nov-19 13:51 < 0.00002 104% 2% 109% 0.00187 0.00477

Be (tot) [mg/L] 19-Nov-19 13:51 < 0.000007 102% ND 100% 0.000185 < 0.000007

B (tot) [mg/L] 19-Nov-19 13:51 < 0.002 102% 2% NV 0.010 0.014

Bi (tot) [mg/L] 19-Nov-19 13:51 < 0.000007 96% 17% 126% 0.000073 < 0.000007

Ca (tot) [mg/L] 19-Nov-19 13:51 < 0.01 107% 1% 103% 3.34 3.90

Cd (tot) [mg/L] 19-Nov-19 13:51 < 0.000003 100% ND 101% 0.000003 0.000016

Co (tot) [mg/L] 19-Nov-19 13:51 < 0.000004 98% ND 95% 0.000526 0.000379

Cr (tot) [mg/L] 19-Nov-19 13:51 < 0.00008 102% ND 100% 0.00059 0.00018

Cu (tot) [mg/L] 19-Nov-19 13:51 < 0.0002 98% ND 96% 0.0009 0.0005

Fe (tot) [mg/L] 19-Nov-19 13:51 < 0.007 110% 10% NV 0.229 0.696

K (tot) [mg/L] 19-Nov-19 13:51 < 0.009 109% 1% 99% 1.11 0.389

Li (tot) [mg/L] 19-Nov-19 13:51 < 0.0001 106% 2% NV 0.0736 0.0137

Mg (tot) [mg/L] 19-Nov-19 13:51 < 0.001 106% 3% 102% 0.418 0.395

Mn (tot) [mg/L] 19-Nov-19 13:51 < 0.00001 100% 0% 104% 0.0519 0.00745

Mo (tot) [mg/L] 19-Nov-19 13:51 < 0.00004 109% 2% NV 0.00096 0.00043

Na (tot) [mg/L] 19-Nov-19 13:51 < 0.01 108% 0% 99% 0.28 3.13

Ni (tot) [mg/L] 19-Nov-19 13:51 < 0.0001 99% ND 91% 0.0015 0.0005

Pb (tot) [mg/L] 19-Nov-19 13:51 < 0.00001 100% ND 102% 0.00062 0.00101

S (tot) [mg/L] 19-Nov-19 13:51 < 0.3 95% 3% NV 1.3 0.6

Sb (tot) [mg/L] 19-Nov-19 13:51 < 0.0009 97% ND 122% < 0.0009 < 0.0009

Se (tot) [mg/L] 19-Nov-19 13:51 < 0.00004 102% ND 111% < 0.00004 < 0.00004

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 1 of 2
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
12

10:
2nd Diabase

Column Week
12

Sn (tot) [mg/L] 19-Nov-19 13:51 < 0.00006 104% ND NV 0.00058 0.00015

Sr (tot) [mg/L] 19-Nov-19 13:51 < 0.00002 101% 2% 95% 0.0280 0.0260

Th (tot) [mg/L] 19-Nov-19 13:51 < 0.0001 94% ND NV < 0.0001 < 0.0001

Ti (tot) [mg/L] 19-Nov-19 13:51 < 0.00005 104% ND NV 0.00733 0.0218

Tl (tot) [mg/L] 19-Nov-19 13:51 < 0.000005 96% ND 121% 0.000043 < 0.000005

U (tot) [mg/L] 19-Nov-19 13:51 < 0.000002 101% 5% 103% 0.00323 0.000066

V (tot) [mg/L] 19-Nov-19 13:51 < 0.00001 101% ND 97% 0.00036 0.00377

W (tot) [mg/L] 19-Nov-19 13:51 < 0.00002 101% ND NV 0.00097 0.00007

Y (tot) [mg/L] 19-Nov-19 13:51 5e-006 102% ND NV 0.000099 0.000666

Zn (tot) [mg/L] 19-Nov-19 13:51 < 0.002 100% ND 119% 0.003 0.004

NA - Not applicable
ND - Not Detected
NV - No Value

____________
Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14410-NOV19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 ***QC Required in reports*****, 
, 
Phone: , Fax:

 17-December-2019

Date Rec. : 26 November 2019
LR Report: CA14999-NOV19
Reference: 13531-03-16

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Sample ID Sample
Date &

Time

Temp Upon
Receipt

°C

pH
no unit

Alkalinity
mg/L as
CaCO3

Conductivity
uS/cm

Acidity
mg/L as
CaCO3

Redox
Potential

mV

3: Analysis Completed Date 29-Nov-19 29-Nov-19 29-Nov-19 04-Dec-19 27-Nov-19

4: Analysis Completed Time 10:29 10:29 10:29 14:38 10:20

5: QC - Blank NA < 2 3 < 2 NA

6: QC - STD % Recovery 100% 97% 99% 90% 98%

7: QC - DUP % RPD 0% 0% 0% ND 0%

8: QC - Spike Rep NA NA NA NA NA

9: 1st Ore Column Week 14 N/A 19.0 6.91 6 24 < 2 244

10: 2nd Diabase Column Week 14 N/A 19.0 7.66 17 34 < 2 178

Sample ID TSS
mg/L

SO4
mg/L

Hg (tot)
mg/L

Ag (tot)
mg/L

Al (tot)
mg/L

As (tot)
mg/L

Ba (tot)
mg/L

3: Analysis Completed Date 27-Nov-19 03-Dec-19 27-Nov-19 03-Dec-19 03-Dec-19 03-Dec-19 03-Dec-19

4: Analysis Completed Time 14:17 13:22 16:43 14:57 14:57 14:57 14:57

5: QC - Blank < 2 < 0.2 < 0.00001 < 0.00005 < 0.001 < 0.0002 < 0.00002

6: QC - STD % Recovery NV 98% 104% 107% 108% 104% 104%

7: QC - DUP % RPD 0% 6% ND ND 2% 2% 5%

8: QC - Spike Rep NA 94% 116% NV NV 120% NV

9: 1st Ore Column Week 14 6 3.4 < 0.00001 < 0.00005 0.123 0.0339 0.00093

10: 2nd Diabase Column Week 14 7 2.4 < 0.00001 < 0.00005 0.426 0.0072 0.00314

Sample ID Be (tot)
mg/L

B (tot)
mg/L

Bi (tot)
mg/L

Ca (tot)
mg/L

Cd (tot)
mg/L

Co (tot)
mg/L

Cr (tot)
mg/L

3: Analysis Completed Date 03-Dec-19 03-Dec-19 03-Dec-19 03-Dec-19 03-Dec-19 03-Dec-19 03-Dec-19

4: Analysis Completed Time 14:57 14:57 14:57 14:57 14:57 14:57 14:57

5: QC - Blank < 0.000007 < 0.002 < 0.000007 < 0.01 4e-006 < 0.000004 < 0.00008

6: QC - STD % Recovery 105% 104% 103% 105% 110% 107% 107%

7: QC - DUP % RPD 20% 13% 13% 1% 12% 7% ND

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Sample ID Be (tot)
mg/L

B (tot)
mg/L

Bi (tot)
mg/L

Ca (tot)
mg/L

Cd (tot)
mg/L

Co (tot)
mg/L

Cr (tot)
mg/L

8: QC - Spike Rep 101% NV 105% 106% 111% 99% NV

9: 1st Ore Column Week 14 0.000072 0.002 0.000067 2.97 0.000007 0.000299 0.00030

10: 2nd Diabase Column Week 14 < 0.000007 0.009 0.000011 3.88 0.000010 0.000260 0.00026

Sample ID Cu (tot)
mg/L

Fe (tot)
mg/L

K (tot)
mg/L

Li (tot)
mg/L

Mg (tot)
mg/L

Mn (tot)
mg/L

Mo (tot)
mg/L

3: Analysis Completed Date 03-Dec-19 03-Dec-19 03-Dec-19 03-Dec-19 03-Dec-19 03-Dec-19 03-Dec-19

4: Analysis Completed Time 14:57 14:57 14:57 14:57 14:57 14:57 14:57

5: QC - Blank < 0.0002 < 0.007 < 0.009 < 0.0001 < 0.001 < 0.00001 < 0.00004

6: QC - STD % Recovery 107% 104% 105% 102% 104% 108% 104%

7: QC - DUP % RPD 1% 4% 1% ND 2% 2% 3%

8: QC - Spike Rep NV NV 112% 118% 104% 117% 117%

9: 1st Ore Column Week 14 0.0005 0.063 0.587 0.0600 0.304 0.0339 0.00010

10: 2nd Diabase Column Week 14 0.0006 0.405 0.309 0.0123 0.331 0.00477 0.00025

Sample ID Na (tot)
mg/L

Ni (tot)
mg/L

Pb (tot)
mg/L

S (tot)
mg/L

Sb (tot)
mg/L

Se (tot)
mg/L

Sn (tot)
mg/L

3: Analysis Completed Date 03-Dec-19 03-Dec-19 05-Dec-19 03-Dec-19 03-Dec-19 03-Dec-19 03-Dec-19

4: Analysis Completed Time 14:57 14:57 14:38 14:57 14:57 14:57 14:57

5: QC - Blank < 0.01 < 0.0001 < 0.00001 < 0.3 < 0.0009 < 0.00004 < 0.00006

6: QC - STD % Recovery 105% 105% 96% 103% 105% 99%

7: QC - DUP % RPD 1% 3% ND ND 8% 16% ND

8: QC - Spike Rep NV 96% 90% NV 123% 78% NV

9: 1st Ore Column Week 14 0.42 0.0010 0.00005 0.5 < 0.0009 < 0.00004 0.00035

10: 2nd Diabase Column Week 14 3.14 0.0003 0.00039 0.4 < 0.0009 0.00008 0.00013

Sample ID Sr (tot)
mg/L

Th (tot)
mg/L

Ti (tot)
mg/L

Tl (tot)
mg/L

U (tot)
mg/L

V (tot)
mg/L

W (tot)
mg/L

3: Analysis Completed Date 03-Dec-19 03-Dec-19 03-Dec-19 03-Dec-19 03-Dec-19 03-Dec-19 03-Dec-19

4: Analysis Completed Time 14:57 14:57 14:57 14:57 14:57 14:57 14:57

5: QC - Blank < 0.00002 < 0.0001 < 0.00005 < 0.000005 < 0.000002 < 0.00001 < 0.00002

6: QC - STD % Recovery 107% 93% 101% 105% 99% 108% 107%

7: QC - DUP % RPD 1% 13% ND 11% 5% 4% 7%

8: QC - Spike Rep 101% NV NV 104% 106% 101% NV

9: 1st Ore Column Week 14 0.0209 < 0.0001 0.00188 0.000024 0.00267 0.00016 0.00072

10: 2nd Diabase Column Week 14 0.0237 < 0.0001 0.0139 < 0.000005 0.000059 0.00287 0.00010

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14999-NOV19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Sample ID Y (tot)
mg/L

Zn (tot)
mg/L

3: Analysis Completed Date 03-Dec-19 03-Dec-19

4: Analysis Completed Time 14:57 14:57

5: QC - Blank < 0.000002 < 0.002

6: QC - STD % Recovery 106% 134%

7: QC - DUP % RPD 5% 6%

8: QC - Spike Rep NV NV

9: 1st Ore Column Week 14 0.000036 0.004

10: 2nd Diabase Column Week 14 0.000350 0.005

NA - Not applicable
ND - Not Detected
NV - No Value

Method Descriptions
Parameter Units Description SGS Method Code Reference Method Code

Acidity mg/L as CaCO3 Acidity by Titration ME-CA-[ENV]EWL-LAK-AN-006 SM 2310

Alkalinity mg/L as CaCO3 Alkalinity by Titration ME-CA-[ENV]EWL-LAK-AN-006 SM 2320

Aluminum (total) mg/L Al by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Antimony (total) mg/L Sb by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Arsenic (total) mg/L Asby ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Barium (total) mg/L Ba by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Beryllium (total) mg/L Be by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Bismuth (total) mg/L Bi by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Boron (total) mg/L B by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Cadmium (total) mg/L Cd by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Calcium (total) mg/L Ca by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Chromium (total) mg/L Cr by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Cobalt (total) mg/L Co by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Conductivity uS/cm Conductivity by Conductivity Meter ME-CA-[ENV]EWL-LAK-AN-006 SM 2510

Copper (total) mg/L Cu by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Iron (total) mg/L Fe by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Lead (total) mg/L Pb by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Lithium (total) mg/L Li by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Magnesium (total) mg/L Mg by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Manganese (total) mg/L Mn by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Mercury (total) mg/L Hg solutions by CVAAS ME-CA-[ENV]SPE-LAK-AN-004 EPA 7471A/SM 3112B

Molybdenum (total) mg/L Mo by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Nickel (total) mg/L Ni by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

pH no unit pH - solution ME-CA-[ENV]EWL-LAK-AN-006 SM 4500

Potassium (total) mg/L K by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Redox Potential mV Redox Potential by Electrode SM 2580

Selenium (total) mg/L Se by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Silver (total) mg/L Ag by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Sodium (total) mg/L Na by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Strontium (total) mg/L Sr by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Sulfur (total) mg/L S by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Sulphate mg/L Sulphate by Ion Chromatography ME-CA-[ENV]IC-LAK-AN-001 EPA300/MA300-Ions1.3

Thallium (total) mg/L Tl by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Thorium (total) mg/L Th by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Tin (total) mg/L Sn by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Titanium (total) mg/L Ti by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14999-NOV19
Lakefield - Ontario - KOL 2HO
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Parameter Units Description SGS Method Code Reference Method Code

Total Suspended Solids mg/L Total Suspended Solids ME-CA-[ENV]EWL-LAK-AN-004 SM 2540D

Tungsten (total) mg/L W by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Uranium (total) mg/L U by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Vanadium (total) mg/L V by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Yttrium (total) mg/L Y by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

Zinc (total) mg/L Zn by ICP-MS solution ME-CA-[ENV]SPE-LAK-AN-006 SM 3030/EPA 200.8

____________
Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 17-December-2019

Date Rec. : 03 December 2019
LR Report: CA14106-DEC19
Reference: 13531-03-17

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore
Column

Week 15

10:
2nd Diabase

Column Week 15

Sample Date & Time N/A N/A

Temp Upon Receipt [°C] 17.0 17.0

pH [no unit] 05-Dec-19 14:22 NA 100% 1% NA 7.19 7.83

Alkalinity [mg/L as CaCO3] 05-Dec-19 14:22 < 2 102% 0% NA 6 13

Conductivity [uS/cm] 05-Dec-19 14:22 3 101% 0% NA 23 32

Acidity [mg/L as CaCO3] 05-Dec-19 14:22 < 2 96% 0% NA < 2 < 2

Redox Potential [mV] 04-Dec-19 07:20 NA 97% 0% NA 285 278

TSS [mg/L] 05-Dec-19 12:47 < 2 NV 0% NA 16 8

SO4 [mg/L] 09-Dec-19 09:27 < 0.2 95% 1% 102% 3.2 2.2

Hg (tot) [mg/L] 06-Dec-19 10:08 < 0.00001 93% ND 110% < 0.00001 < 0.00001

Ag (tot) [mg/L] 09-Dec-19 11:22 < 0.00005 103% ND 101% < 0.00005 < 0.00005

Al (tot) [mg/L] 09-Dec-19 11:22 < 0.001 105% 11% 110% 0.287 0.472

As (tot) [mg/L] 09-Dec-19 11:22 < 0.0002 101% 19% 105% 0.0360 0.0069

Ba (tot) [mg/L] 09-Dec-19 11:22 < 0.00002 102% 1% 105% 0.00186 0.00384

Be (tot) [mg/L] 09-Dec-19 11:22 < 0.000007 100% ND 95% 0.000210 < 0.000007

B (tot) [mg/L] 09-Dec-19 11:22 < 0.002 109% 4% NV < 0.002 0.009

Bi (tot) [mg/L] 09-Dec-19 11:22 < 0.000007 116% ND 92% 0.000181 0.000012

Ca (tot) [mg/L] 09-Dec-19 11:22 < 0.01 102% 6% NV 2.92 3.47

Cd (tot) [mg/L] 09-Dec-19 11:22 < 0.000003 100% 14% 107% 0.000007 0.000009

Co (tot) [mg/L] 09-Dec-19 11:22 < 0.000004 103% 0% 108% 0.000487 0.000356

Cr (tot) [mg/L] 09-Dec-19 11:22 < 0.00008 102% ND 99% 0.00082 0.00051

Cu (tot) [mg/L] 09-Dec-19 11:22 < 0.0002 104% ND 75% 0.0008 0.0004

Fe (tot) [mg/L] 09-Dec-19 11:22 < 0.007 104% ND NV 0.240 0.622

K (tot) [mg/L] 09-Dec-19 11:22 < 0.009 107% 6% 115% 0.569 0.277

Li (tot) [mg/L] 09-Dec-19 11:22 < 0.0001 100% 8% 97% 0.0700 0.0105

Mg (tot) [mg/L] 09-Dec-19 11:22 < 0.001 105% 1% 114% 0.338 0.334

Mn (tot) [mg/L] 09-Dec-19 11:22 < 0.00001 102% 6% NV 0.0465 0.00668

Mo (tot) [mg/L] 09-Dec-19 11:22 < 0.00004 100% ND 105% 0.00009 0.00018

Na (tot) [mg/L] 09-Dec-19 11:22 < 0.01 105% 2% 115% 0.17 2.45

Ni (tot) [mg/L] 09-Dec-19 11:22 < 0.0001 104% 6% 104% 0.0015 0.0004

Pb (tot) [mg/L] 09-Dec-19 11:22 < 0.00001 103% 3% NV 0.00050 0.00081

S (tot) [mg/L] 09-Dec-19 11:22 < 0.3 98% ND NV 1.6 1.4

Sb (tot) [mg/L] 09-Dec-19 11:22 < 0.0009 99% ND 96% < 0.0009 < 0.0009

Se (tot) [mg/L] 09-Dec-19 11:22 < 0.00004 109% 12% 107% < 0.00004 < 0.00004

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore
Column

Week 15

10:
2nd Diabase

Column Week 15

Sn (tot) [mg/L] 09-Dec-19 11:22 < 0.00006 107% 3% NV 0.00056 0.00011

Sr (tot) [mg/L] 09-Dec-19 11:22 < 0.00002 100% 4% 119% 0.0241 0.0236

Th (tot) [mg/L] 09-Dec-19 11:22 < 0.0001 91% ND NV 0.0004 0.0003

Ti (tot) [mg/L] 09-Dec-19 11:22 < 0.00005 102% 14% NV 0.00797 0.0209

Tl (tot) [mg/L] 09-Dec-19 11:22 < 0.000005 104% ND 101% 0.000060 0.000005

U (tot) [mg/L] 09-Dec-19 11:22 < 0.000002 94% 3% 96% 0.003408 0.000056

V (tot) [mg/L] 09-Dec-19 11:22 < 0.00001 102% 13% 113% 0.00040 0.00313

W (tot) [mg/L] 09-Dec-19 11:22 < 0.00002 104% ND NV 0.00074 0.00009

Y (tot) [mg/L] 09-Dec-19 11:22 < 0.000002 104% 2% NV 0.000104 0.000642

Zn (tot) [mg/L] 09-Dec-19 11:22 < 0.002 107% 8% 111% 0.003 0.003

NA - Not applicable
ND - Not Detected
NV - No Value

____________
Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14106-DEC19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 20-December-2019

Date Rec. : 11 December 2019
LR Report: CA15136-DEC19
Reference: 13531-03-18

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
16

10:
2nd Diabase

Column Week
16

Sample Date & Time 10-Dec-19 10-Dec-19

Temp Upon Receipt [°C] --- --- --- --- --- --- 17.0 17.0

pH [no unit] 12-Dec-19 11:42 NA 100% 1% NA 6.97 7.49

Alkalinity [mg/L as CaCO3] 12-Dec-19 11:42 < 2 102% ND NA 5 9

Conductivity [uS/cm] 12-Dec-19 11:42 < 2 100% 0% NA 14 22

Acidity [mg/L as CaCO3] 12-Dec-19 11:42 < 2 100% ND NA < 2 < 2

Redox Potential [mV] 11-Dec-19 22:01 NA 98% 0% NA 307 202

TSS [mg/L] 13-Dec-19 13:22 < 2 NV 0% NA 6 < 5

SO4 [mg/L] 18-Dec-19 15:37 < 0.2 96% 0% 94% 1.6 1.0

Hg (tot) [mg/L] 13-Dec-19 07:16 < 0.00001 91% ND 95% < 0.00001 < 0.00001

Ag (tot) [mg/L] 13-Dec-19 09:02 < 0.00005 98% ND 88% < 0.00005 < 0.00005

Al (tot) [mg/L] 13-Dec-19 09:02 < 0.001 93% 3% 106% 0.310 0.369

As (tot) [mg/L] 13-Dec-19 09:02 < 0.0002 97% 11% 108% 0.0322 0.0064

Ba (tot) [mg/L] 13-Dec-19 09:02 < 0.00002 97% 8% NV 0.00137 0.00300

Be (tot) [mg/L] 13-Dec-19 09:02 < 0.000007 94% ND 88% 0.000167 < 0.000007

B (tot) [mg/L] 13-Dec-19 09:02 < 0.002 100% 4% NV 0.003 0.006

Bi (tot) [mg/L] 13-Dec-19 09:02 < 0.000007 101% ND 97% 0.000116 0.000039

Ca (tot) [mg/L] 13-Dec-19 09:02 < 0.01 102% 4% NV 2.31 2.59

Cd (tot) [mg/L] 13-Dec-19 09:02 < 0.000003 99% 8% 102% 0.000007 0.000008

Co (tot) [mg/L] 13-Dec-19 09:02 < 0.000004 97% 1% 98% 0.000377 0.000151

Cr (tot) [mg/L] 13-Dec-19 09:02 < 0.00008 96% 13% 95% 0.00062 0.00029

Cu (tot) [mg/L] 13-Dec-19 09:02 < 0.0002 96% 7% 99% 0.0010 0.0020

Fe (tot) [mg/L] 13-Dec-19 09:02 < 0.007 99% 12% NV 0.136 0.273

K (tot) [mg/L] 13-Dec-19 09:02 < 0.009 101% 7% NV 0.528 0.235

Li (tot) [mg/L] 13-Dec-19 09:02 < 0.0001 95% 2% NV 0.0559 0.0091

Mg (tot) [mg/L] 13-Dec-19 09:02 < 0.001 102% 4% NV 0.305 0.216

Mn (tot) [mg/L] 13-Dec-19 09:02 < 0.00001 99% 4% NV 0.0304 0.00310

Mo (tot) [mg/L] 13-Dec-19 09:02 < 0.00004 101% 4% 108% 0.00008 0.00012

Na (tot) [mg/L] 13-Dec-19 09:02 < 0.01 105% 3% NV 0.62 1.92

Ni (tot) [mg/L] 13-Dec-19 09:02 < 0.0001 97% 17% 98% 0.0010 0.0002

Pb (tot) [mg/L] 13-Dec-19 09:02 < 0.00001 100% 5% 95% 0.00040 0.00039

S (tot) [mg/L] 13-Dec-19 09:02 < 0.3 93% 4% NV < 0.3 < 0.3

Sb (tot) [mg/L] 13-Dec-19 09:02 < 0.0009 107% ND 107% < 0.0009 < 0.0009

Se (tot) [mg/L] 13-Dec-19 09:02 < 0.00004 101% 3% NV < 0.00004 < 0.00004

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
16

10:
2nd Diabase

Column Week
16

Sn (tot) [mg/L] 13-Dec-19 09:02 < 0.00006 94% ND NV 0.00040 0.00016

Sr (tot) [mg/L] 13-Dec-19 09:02 < 0.00002 97% 5% NV 0.0202 0.0165

Th (tot) [mg/L] 13-Dec-19 09:02 < 0.0001 107% ND NV < 0.0001 < 0.0001

Ti (tot) [mg/L] 13-Dec-19 09:02 < 0.00005 94% ND NV 0.00504 0.0144

Tl (tot) [mg/L] 13-Dec-19 09:02 < 0.000005 100% 7% 97% 0.000038 < 0.000005

U (tot) [mg/L] 13-Dec-19 09:02 < 0.000002 99% 10% 97% 0.00184 0.000035

V (tot) [mg/L] 13-Dec-19 09:02 < 0.00001 98% 7% 105% 0.00024 0.00251

W (tot) [mg/L] 13-Dec-19 09:02 < 0.00002 100% 9% NV 0.00128 0.00009

Y (tot) [mg/L] 13-Dec-19 09:02 < 0.000002 99% ND NV 0.000068 0.000133

Zn (tot) [mg/L] 13-Dec-19 09:02 < 0.002 95% 2% NV < 0.002 0.003

NA - Not applicable
ND - Not Detected
NV - No Value
TSS has an elevated RL due to limited sample volume.

___________
Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA15136-DEC19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 07-January-2020

Date Rec. : 24 December 2019
LR Report: CA14883-DEC19
Reference: 13531-03-20

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
18

10:
2nd Diabase

Column Week
18

Sample Date & Time N/A N/A

Temp Upon Receipt [°C] 17.0 17.0

pH [no unit] 31-Dec-19 13:50 NA 100% 0% NA 7.17 7.47

Alkalinity [mg/L as CaCO3] 31-Dec-19 13:50 < 2 99% 0% NA 6 11

Conductivity [uS/cm] 31-Dec-19 13:50 < 2 99% 0% NA 19 26

Acidity [mg/L as CaCO3] 31-Dec-19 13:50 2 100% ND NA < 2 < 2

Redox Potential [mV] 27-Dec-19 16:37 NA 104% 0% NA 294 330

TSS [mg/L] 31-Dec-19 08:40 < 2 NV 0% NA 10 15

SO4 [mg/L] 30-Dec-19 11:20 < 0.2 96% 2% 91% 2.8 1.7

Hg (tot) [mg/L] 30-Dec-19 09:36 < 0.00001 113% ND 119% < 0.00001 < 0.00001

Ag (tot) [mg/L] 30-Dec-19 15:41 < 0.00005 108% ND 101% < 0.00005 < 0.00005

Al (tot) [mg/L] 30-Dec-19 15:41 < 0.001 107% 2% 93% 0.140 0.854

As (tot) [mg/L] 30-Dec-19 15:41 < 0.0002 103% 7% 103% 0.0346 0.0065

Ba (tot) [mg/L] 30-Dec-19 15:41 < 0.00002 105% 2% NV 0.00088 0.00891

Be (tot) [mg/L] 30-Dec-19 15:41 < 0.000007 102% 0% 98% 0.000140 0.000013

B (tot) [mg/L] 31-Dec-19 09:55 < 0.002 92% 5% NV < 0.002 0.005

Bi (tot) [mg/L] 30-Dec-19 15:40 < 0.000007 96% 14% 97% 0.000116 0.000030

Ca (tot) [mg/L] 30-Dec-19 15:40 < 0.01 101% 3% NV 2.80 3.40

Cd (tot) [mg/L] 30-Dec-19 15:40 < 0.000003 102% 14% 84% < 0.000003 < 0.000003

Co (tot) [mg/L] 30-Dec-19 15:40 < 0.000004 103% 2% 101% 0.000312 0.000695

Cr (tot) [mg/L] 30-Dec-19 15:40 < 0.00008 107% ND 110% 0.00029 0.00056

Cu (tot) [mg/L] 30-Dec-19 15:40 < 0.0002 103% 9% 92% 0.0005 0.0008

Fe (tot) [mg/L] 30-Dec-19 15:40 < 0.007 100% 2% NV 0.081 1.18

K (tot) [mg/L] 30-Dec-19 15:40 < 0.009 100% 3% 100% 0.471 0.361

Li (tot) [mg/L] 30-Dec-19 15:40 < 0.0001 102% 4% 106% 0.0582 0.0111

Mg (tot) [mg/L] 30-Dec-19 15:40 < 0.001 100% 5% NV 0.278 0.501

Mn (tot) [mg/L] 30-Dec-19 15:40 < 0.00001 102% 2% NV 0.0323 0.0133

Mo (tot) [mg/L] 30-Dec-19 15:40 < 0.00004 101% 2% 108% 0.00015 0.00019

Na (tot) [mg/L] 30-Dec-19 15:40 < 0.01 108% 4% 85% 0.17 2.18

Ni (tot) [mg/L] 30-Dec-19 15:40 < 0.0001 99% 6% 102% 0.0008 0.0006

Pb (tot) [mg/L] 30-Dec-19 15:40 < 0.00001 105% 7% 97% 0.00028 0.00142

S (tot) [mg/L] 30-Dec-19 15:40 < 0.3 95% 79% NV 0.7 < 0.3

Sb (tot) [mg/L] 30-Dec-19 15:40 < 0.0009 100% ND 110% < 0.0009 < 0.0009

Se (tot) [mg/L] 30-Dec-19 15:40 < 0.00004 110% ND 100% < 0.00004 0.00007

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
18

10:
2nd Diabase

Column Week
18

Sn (tot) [mg/L] 30-Dec-19 15:40 < 0.00006 98% 4% NV 0.00033 0.00013

Sr (tot) [mg/L] 30-Dec-19 15:40 < 0.00002 104% 4% NV 0.0217 0.0225

Th (tot) [mg/L] 30-Dec-19 15:40 < 0.0001 90% ND NV < 0.0001 < 0.0001

Ti (tot) [mg/L] 30-Dec-19 15:40 < 0.00005 96% 11% NV 0.00245 0.0573

Tl (tot) [mg/L] 30-Dec-19 15:40 < 0.000005 105% ND 101% 0.000032 0.000010

U (tot) [mg/L] 30-Dec-19 15:40 < 0.000002 108% 2% 109% 0.00323 0.000049

V (tot) [mg/L] 30-Dec-19 15:40 < 0.00001 101% 19% 101% 0.00016 0.00401

W (tot) [mg/L] 30-Dec-19 15:40 < 0.00002 99% ND NV 0.00052 0.00009

Y (tot) [mg/L] 30-Dec-19 15:40 2e-006 104% 0% NV 0.000044 0.000852

Zn (tot) [mg/L] 30-Dec-19 15:40 < 0.002 98% ND 79% 0.003 0.007

NA - Not applicable
ND - Not Detected
NV - No Value

___________
Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14883-DEC19
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 15-January-2020

Date Rec. : 03 January 2020
LR Report: CA14024-JAN20
Reference: 13531-03-21

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike

Rep

Sample Date & Time

Temp Upon Receipt [°C]

pH [no unit] 07-Jan-20 08:33 NA 100% 1% NA

Alkalinity [mg/L as CaCO3] 07-Jan-20 08:33 < 2 97% 17% NA

Conductivity [uS/cm] 07-Jan-20 08:33 < 2 100% 3% NA

Acidity [mg/L as CaCO3] 07-Jan-20 08:33 2 112% ND NA

Redox Potential [mV] 06-Jan-20 15:04 NA 102% 3% NA

TSS [mg/L] 07-Jan-20 08:19 < 2 NV 0% NA

SO4 [mg/L] 06-Jan-20 13:44 < 0.2 96% 0% 95%

Hg (tot) [mg/L] 07-Jan-20 09:38 < 0.00001 118% ND 113%

Ag (tot) [mg/L] 07-Jan-20 09:38 < 0.00005 99% 6% 93%

Al (tot) [mg/L] 07-Jan-20 09:38 < 0.001 97% 2% NV

As (tot) [mg/L] 07-Jan-20 09:38 < 0.0002 99% 1% 96%

Ba (tot) [mg/L] 07-Jan-20 09:38 < 0.00002 100% 1% 95%

Be (tot) [mg/L] 07-Jan-20 09:39 < 0.000007 96% ND 127%

B (tot) [mg/L] 07-Jan-20 09:39 < 0.002 99% 3% NV

Bi (tot) [mg/L] 07-Jan-20 09:39 < 0.000007 94% ND 98%

Ca (tot) [mg/L] 07-Jan-20 09:39 < 0.01 96% 1% NV

Cd (tot) [mg/L] 07-Jan-20 09:39 < 0.000003 98% 5% 98%

Co (tot) [mg/L] 07-Jan-20 09:39 < 0.000004 98% 0% NV

Cr (tot) [mg/L] 07-Jan-20 09:39 < 0.00008 99% 7% 101%

Cu (tot) [mg/L] 07-Jan-20 09:39 < 0.0002 99% 1% NV

Fe (tot) [mg/L] 07-Jan-20 09:39 < 0.007 97% 6% NV

K (tot) [mg/L] 07-Jan-20 09:39 < 0.009 97% 1% NV

Li (tot) [mg/L] 07-Jan-20 09:39 < 0.0001 95% 8% 125%

Mg (tot) [mg/L] 07-Jan-20 09:39 0.001 100% 2% NV

Mn (tot) [mg/L] 07-Jan-20 09:39 < 0.00001 98% 3% 94%

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike

Rep

Mo (tot) [mg/L] 07-Jan-20 09:39 < 0.00004 101% 3% NV

Na (tot) [mg/L] 07-Jan-20 09:39 < 0.01 103% 1% NV

Ni (tot) [mg/L] 07-Jan-20 09:39 < 0.0001 97% 3% 86%

Pb (tot) [mg/L] 07-Jan-20 09:39 < 0.00001 96% ND 95%

S (tot) [mg/L] 07-Jan-20 10:14 < 0.3 100% 0% NV

Sb (tot) [mg/L] 07-Jan-20 09:39 < 0.0009 105% 1% NV

Se (tot) [mg/L] 07-Jan-20 09:39 < 0.00004 103% 4% 87%

Sn (tot) [mg/L] 07-Jan-20 09:39 < 0.00006 99% ND NV

Sr (tot) [mg/L] 07-Jan-20 09:39 < 0.00002 97% 3% 71%

Th (tot) [mg/L] 07-Jan-20 09:39 < 0.0001 97% ND NV

Ti (tot) [mg/L] 07-Jan-20 09:39 < 0.00005 101% ND NV

Tl (tot) [mg/L] 07-Jan-20 09:39 < 0.000005 97% ND 97%

U (tot) [mg/L] 07-Jan-20 09:39 < 0.000002 94% 8% 105%

V (tot) [mg/L] 07-Jan-20 09:39 < 0.00001 98% 1% 77%

W (tot) [mg/L] 07-Jan-20 09:39 < 0.00002 99% 3% NV

Y (tot) [mg/L] 07-Jan-20 09:39 0 100% 5% NV

Zn (tot) [mg/L] 07-Jan-20 09:39 < 0.002 98% ND NV

Analysis 9:
1st Ore

Column Week
19

10:
2nd Diabase

Column Week
19

Sample Date & Time N/A N/A

Temp Upon Receipt [°C] 17.0 17.0

pH [no unit] 6.87 7.32

Alkalinity [mg/L as CaCO3] 5 13

Conductivity [uS/cm] 20 31

Acidity [mg/L as CaCO3] < 2 < 2

Redox Potential [mV] 276 274

TSS [mg/L] 19 12

SO4 [mg/L] 3.2 2.4

Hg (tot) [mg/L] < 0.00001 < 0.00001

Ag (tot) [mg/L] < 0.00005 < 0.00005

Al (tot) [mg/L] 0.162 0.493

As (tot) [mg/L] 0.0340 0.0061

Ba (tot) [mg/L] 0.00116 0.00482

Be (tot) [mg/L] 0.000118 < 0.000007

B (tot) [mg/L] 0.002 0.010

Bi (tot) [mg/L] 0.000192 0.000013

Ca (tot) [mg/L] 2.87 4.12

Cd (tot) [mg/L] < 0.000003 0.000015

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14024-JAN20
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 9:
1st Ore

Column Week
19

10:
2nd Diabase

Column Week
19

Co (tot) [mg/L] 0.000339 0.000404

Cr (tot) [mg/L] 0.00038 0.00058

Cu (tot) [mg/L] 0.0011 0.0004

Fe (tot) [mg/L] 0.103 0.655

K (tot) [mg/L] 0.456 0.340

Li (tot) [mg/L] 0.0838 0.0155

Mg (tot) [mg/L] 0.294 0.407

Mn (tot) [mg/L] 0.0319 0.00742

Mo (tot) [mg/L] 0.00017 0.00028

Na (tot) [mg/L] 0.05 2.39

Ni (tot) [mg/L] 0.0010 0.0004

Pb (tot) [mg/L] 0.00027 0.00091

S (tot) [mg/L] < 0.3 < 0.3

Sb (tot) [mg/L] < 0.0009 < 0.0009

Se (tot) [mg/L] < 0.00004 < 0.00004

Sn (tot) [mg/L] 0.00038 0.00012

Sr (tot) [mg/L] 0.0223 0.0261

Th (tot) [mg/L] < 0.0001 < 0.0001

Ti (tot) [mg/L] 0.00376 0.0244

Tl (tot) [mg/L] 0.000038 0.000006

U (tot) [mg/L] 0.00269 0.000054

V (tot) [mg/L] 0.00027 0.00293

W (tot) [mg/L] 0.00050 0.00006

Y (tot) [mg/L] 0.000050 0.000708

Zn (tot) [mg/L] 0.002 0.004

NA - Not applicable
ND - Not Detected
NV - No Value

___________
Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14024-JAN20
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 15-January-2020

Date Rec. : 08 January 2020
LR Report: CA14208-JAN20
Reference: 13531-03-22

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike

Rep

9:
1st Ore
Column

Week 20

Sample Date & Time N/A

Temp Upon Receipt [°C] --- --- --- --- --- --- 18.0

pH [no unit] 09-Jan-20 11:00 NA 100% 0% NA 7.22

Alkalinity [mg/L as CaCO3] 09-Jan-20 11:00 < 2 100% 3% NA 6

Conductivity [uS/cm] 09-Jan-20 11:00 < 2 103% 0% NA 20

Acidity [mg/L as CaCO3] 14-Jan-20 11:09 3 104% NV NA < 2

Redox Potential [mV] 09-Jan-20 08:14 NA 106% 1% NA 163

TSS [mg/L] 09-Jan-20 13:47 < 2 NV 0% NA 7

SO4 [mg/L] 09-Jan-20 15:27 < 0.2 96% 0% 94% 2.3

Hg (tot) [mg/L] 09-Jan-20 09:31 < 0.00001 107% ND 124% < 0.00001

Ag (tot) [mg/L] 09-Jan-20 15:45 < 0.00005 103% ND 90% < 0.00005

Al (tot) [mg/L] 09-Jan-20 15:45 < 0.001 110% ND 114% 0.226

As (tot) [mg/L] 09-Jan-20 15:45 < 0.0002 102% 4% 96% 0.0360

Ba (tot) [mg/L] 09-Jan-20 15:45 < 0.00002 103% ND 105% 0.00104

Be (tot) [mg/L] 09-Jan-20 15:45 < 0.000007 100% ND 97% 0.000128

B (tot) [mg/L] 09-Jan-20 15:45 < 0.002 97% 4% NV < 0.002

Bi (tot) [mg/L] 09-Jan-20 15:45 < 0.000007 99% ND 90% 0.000075

Ca (tot) [mg/L] 09-Jan-20 15:45 < 0.01 103% 1% 102% 2.78

Cd (tot) [mg/L] 09-Jan-20 15:45 < 0.000003 102% ND 103% 0.000005

Co (tot) [mg/L] 09-Jan-20 15:45 < 0.000004 103% 6% 101% 0.000285

Cr (tot) [mg/L] 09-Jan-20 15:45 < 0.00008 102% ND 104% 0.00340

Cu (tot) [mg/L] 09-Jan-20 15:45 < 0.0002 106% 12% 103% 0.0005

Fe (tot) [mg/L] 09-Jan-20 15:45 < 0.007 102% ND NV 0.093

K (tot) [mg/L] 09-Jan-20 15:45 < 0.009 101% 4% 95% 0.460

Li (tot) [mg/L] 09-Jan-20 15:45 < 0.0001 102% 4% 102% 0.0644

Mg (tot) [mg/L] 09-Jan-20 15:45 < 0.001 102% 7% 101% 0.266

Mn (tot) [mg/L] 09-Jan-20 15:45 < 0.00001 103% 5% 98% 0.0275

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike

Rep

9:
1st Ore
Column

Week 20

Mo (tot) [mg/L] 09-Jan-20 15:45 < 0.00004 97% 4% 102% 0.00077

Na (tot) [mg/L] 09-Jan-20 15:45 < 0.01 109% 7% 103% 0.28

Ni (tot) [mg/L] 09-Jan-20 15:45 < 0.0001 102% 3% 99% 0.0009

Pb (tot) [mg/L] 09-Jan-20 15:45 < 0.00001 99% ND 97% 0.00012

S (tot) [mg/L] 09-Jan-20 15:45 < 0.3 99% ND NV 0.4

Sb (tot) [mg/L] 09-Jan-20 15:45 < 0.0009 101% ND 122% < 0.0009

Se (tot) [mg/L] 09-Jan-20 15:45 < 0.00004 101% ND 101% < 0.00004

Sn (tot) [mg/L] 09-Jan-20 15:45 < 0.00006 102% 3% NV 0.00035

Sr (tot) [mg/L] 09-Jan-20 15:45 < 0.00002 102% 6% 97% 0.0204

Th (tot) [mg/L] 09-Jan-20 15:45 < 0.0001 101% ND NV < 0.0001

Ti (tot) [mg/L] 09-Jan-20 15:45 < 0.00005 99% 18% NV 0.00346

Tl (tot) [mg/L] 09-Jan-20 15:45 < 0.000005 102% 18% 97% 0.000028

U (tot) [mg/L] 09-Jan-20 15:45 < 0.000002 98% 2% 95% 0.00345

V (tot) [mg/L] 09-Jan-20 15:45 < 0.00001 103% 18% 100% 0.00020

W (tot) [mg/L] 09-Jan-20 15:45 < 0.00002 99% 11% NV 0.00043

Y (tot) [mg/L] 09-Jan-20 15:45 < 0.000002 102% 18% NV 0.000047

Zn (tot) [mg/L] 09-Jan-20 15:45 < 0.002 105% ND 116% 0.003

Analysis 10:
2nd Diabase

Column Week
20

Sample Date & Time N/A

Temp Upon Receipt [°C] 18.0

pH [no unit] 7.67

Alkalinity [mg/L as CaCO3] 12

Conductivity [uS/cm] 29

Acidity [mg/L as CaCO3] < 2

Redox Potential [mV] 173

TSS [mg/L] 14

SO4 [mg/L] 1.6

Hg (tot) [mg/L] < 0.00001

Ag (tot) [mg/L] < 0.00005

Al (tot) [mg/L] 0.449

As (tot) [mg/L] 0.0065

Ba (tot) [mg/L] 0.00467

Be (tot) [mg/L] 0.000008

B (tot) [mg/L] 0.007

Bi (tot) [mg/L] 0.000012

Ca (tot) [mg/L] 3.98

Cd (tot) [mg/L] 0.000015

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14208-JAN20
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 10:
2nd Diabase

Column Week
20

Co (tot) [mg/L] 0.000303

Cr (tot) [mg/L] 0.00031

Cu (tot) [mg/L] 0.0005

Fe (tot) [mg/L] 0.426

K (tot) [mg/L] 0.303

Li (tot) [mg/L] 0.0113

Mg (tot) [mg/L] 0.319

Mn (tot) [mg/L] 0.00560

Mo (tot) [mg/L] 0.00038

Na (tot) [mg/L] 2.28

Ni (tot) [mg/L] 0.0002

Pb (tot) [mg/L] 0.00078

S (tot) [mg/L] < 0.3

Sb (tot) [mg/L] < 0.0009

Se (tot) [mg/L] < 0.00004

Sn (tot) [mg/L] 0.00011

Sr (tot) [mg/L] 0.0234

Th (tot) [mg/L] < 0.0001

Ti (tot) [mg/L] 0.0208

Tl (tot) [mg/L] < 0.000005

U (tot) [mg/L] 0.000082

V (tot) [mg/L] 0.00284

W (tot) [mg/L] 0.00008

Y (tot) [mg/L] 0.000871

Zn (tot) [mg/L] 0.003

NA - Not applicable
ND - Not Detected
NV - No Value

__________________________
Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14208-JAN20
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 04-February-2020

Date Rec. : 28 January 2020
LR Report: CA14956-JAN20
Reference: 13531-03-25

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
23

10:
2nd Diabase

Column Week
23

Sample Date & Time N/A N/A

Temp Upon Receipt [°C] --- --- --- --- --- --- 18.0 18.0

pH [no unit] 30-Jan-20 13:36 NA 100% 1% NA 6.70 7.67

Alkalinity [mg/L as CaCO3] 30-Jan-20 13:36 < 2 102% ND NA 6 12

Conductivity [uS/cm] 30-Jan-20 13:36 2 100% 0% NA 24 31

Acidity [mg/L as CaCO3] 30-Jan-20 13:36 2 108% ND NA < 2 < 2

Redox Potential [mV] 29-Jan-20 07:42 NA 109% 0% NA 450 425

TSS [mg/L] 31-Jan-20 08:59 < 2 NV 2% NA 9 8

SO4 [mg/L] 31-Jan-20 12:31 < 0.2 94% ND 96% 2.6 1.9

Hg (tot) [mg/L] 03-Feb-20 10:08 < 0.00001 3% ND NV < 0.00001 0.00001

Ag (tot) [mg/L] 03-Feb-20 11:44 < 0.00005 102% ND 86% < 0.00005 < 0.00005

Al (tot) [mg/L] 03-Feb-20 11:44 < 0.001 101% 7% NV 0.274 0.407

As (tot) [mg/L] 03-Feb-20 11:44 < 0.0002 101% 4% 107% 0.0352 0.0054

Ba (tot) [mg/L] 03-Feb-20 11:44 < 0.00002 103% 8% NV 0.00146 0.00400

Be (tot) [mg/L] 03-Feb-20 11:44 < 0.000007 97% ND 99% 0.000144 < 0.000007

B (tot) [mg/L] 03-Feb-20 11:44 < 0.002 95% 12% NV 0.007 0.007

Bi (tot) [mg/L] 03-Feb-20 11:44 < 0.000007 99% ND 90% 0.000122 < 0.000007

Ca (tot) [mg/L] 03-Feb-20 11:44 < 0.01 101% 5% NV 2.90 3.99

Cd (tot) [mg/L] 03-Feb-20 11:44 < 0.000003 101% ND 92% 0.000006 < 0.000003

Co (tot) [mg/L] 03-Feb-20 11:44 < 0.000004 100% 0% 99% 0.000377 0.000235

Cr (tot) [mg/L] 03-Feb-20 11:44 < 0.00008 98% 9% 127% 0.00038 0.00017

Cu (tot) [mg/L] 03-Feb-20 11:44 < 0.0002 100% 2% 108% 0.0006 0.0003

Fe (tot) [mg/L] 03-Feb-20 11:44 < 0.007 101% 2% 125% 0.124 0.341

K (tot) [mg/L] 03-Feb-20 11:44 < 0.009 102% 5% NV 0.455 0.300

Li (tot) [mg/L] 03-Feb-20 11:44 < 0.0001 98% 13% NV 0.0599 0.0105

Mg (tot) [mg/L] 03-Feb-20 11:44 < 0.001 101% 1% 118% 0.284 0.333

Mn (tot) [mg/L] 03-Feb-20 11:44 < 0.00001 99% 5% 108% 0.0260 0.00411

Mo (tot) [mg/L] 03-Feb-20 11:44 < 0.00004 102% 4% 79% 0.00021 0.00013

Na (tot) [mg/L] 03-Feb-20 11:44 < 0.01 107% 1% NV 0.25 2.35

Ni (tot) [mg/L] 03-Feb-20 11:44 < 0.0001 99% 2% 99% 0.0010 0.0002

Pb (tot) [mg/L] 03-Feb-20 11:44 < 0.00001 103% 1% 96% 0.00033 0.00038

S (tot) [mg/L] 03-Feb-20 11:44 < 0.3 93% 8% NV < 0.3 1.0

Sb (tot) [mg/L] 03-Feb-20 11:44 < 0.0009 106% 0% 118% < 0.0009 < 0.0009

Se (tot) [mg/L] 03-Feb-20 11:44 < 0.00004 98% 0% 80% < 0.00004 < 0.00004

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 1 of 2
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
23

10:
2nd Diabase

Column Week
23

Sn (tot) [mg/L] 03-Feb-20 11:44 < 0.00006 102% 17% NV 0.00192 0.00247

Sr (tot) [mg/L] 03-Feb-20 11:44 < 0.00002 98% 2% NV 0.0214 0.0235

Th (tot) [mg/L] 03-Feb-20 11:44 < 0.0001 101% ND NV 0.0002 < 0.0001

Ti (tot) [mg/L] 03-Feb-20 11:44 < 0.00005 103% 12% NV 0.00449 0.0206

Tl (tot) [mg/L] 03-Feb-20 11:44 < 0.000005 102% 0% 96% 0.000032 < 0.000005

U (tot) [mg/L] 03-Feb-20 11:44 < 0.000002 100% 0% 95% 0.00366 0.000034

V (tot) [mg/L] 03-Feb-20 11:44 < 0.00001 98% 2% 129% 0.00021 0.00218

W (tot) [mg/L] 03-Feb-20 11:44 < 0.00002 101% 8% NV 0.00032 0.00005

Y (tot) [mg/L] 03-Feb-20 11:44 < 0.000002 101% 8% NV 0.000061 0.000171

Zn (tot) [mg/L] 03-Feb-20 11:44 < 0.002 104% 8% 79% < 0.002 < 0.002

NA - Not applicable
ND - Not Detected
NV - No Value

____________
Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14956-JAN20
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 2 of 2
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 14-February-2020

Date Rec. : 05 February 2020
LR Report: CA14155-FEB20

Copy: #1

CERTIFICATE  OF  ANALYSIS
Final Report

Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
24

10:
2nd Diabase

Column Week
24

Sample Date & Time N/A N/A

Temp Upon Receipt [°C] 17.0 17.0

pH [no unit] 06-Feb-20 15:00 NA 100% 0% NA 7.48 7.75

Alkalinity [mg/L as CaCO3] 06-Feb-20 15:00 < 2 106% 2% NA 14 14

Conductivity [uS/cm] 06-Feb-20 15:00 < 2 102% 0% NA 19 28

Acidity [mg/L as CaCO3] 06-Feb-20 15:00 < 2 102% ND NA < 2 < 2

Redox Potential [mV] 10-Feb-20 15:40 NA 105% 0% NA 310 304

TSS [mg/L] 06-Feb-20 14:25 < 2 NV 1% NA 10 9

SO4 [mg/L] 12-Feb-20 10:35 < 0.2 96% 0% 96% 2.5 1.8

Hg (tot) [mg/L] 10-Feb-20 15:04 < 0.00001 110% ND 126% < 0.00001 < 0.00001

Ag (tot) [mg/L] 10-Feb-20 11:29 < 0.00005 101% 2% 80% < 0.00005 < 0.00005

Al (tot) [mg/L] 10-Feb-20 11:29 < 0.001 98% 11% NV 0.197 0.376

As (tot) [mg/L] 10-Feb-20 11:29 < 0.0002 98% 1% NV 0.0306 0.0050

Ba (tot) [mg/L] 10-Feb-20 11:29 < 0.00002 97% 0% NV 0.00084 0.00292

Be (tot) [mg/L] 10-Feb-20 11:29 < 0.000007 98% 11% 96% 0.000107 < 0.000007

B (tot) [mg/L] 10-Feb-20 11:29 < 0.002 90% 1% NV < 0.002 0.006

Bi (tot) [mg/L] 10-Feb-20 11:29 < 0.000007 95% 7% 99% 0.000073 0.000009

Ca (tot) [mg/L] 10-Feb-20 11:29 < 0.01 93% 4% 72% 2.43 3.38

Cd (tot) [mg/L] 10-Feb-20 11:29 < 0.000003 99% 3% 93% < 0.000003 0.000004

Co (tot) [mg/L] 10-Feb-20 11:29 < 0.000004 100% 3% 94% 0.000290 0.000259

Cr (tot) [mg/L] 10-Feb-20 11:29 < 0.00008 98% 5% 120% 0.00024 < 0.00008

Cu (tot) [mg/L] 10-Feb-20 11:29 < 0.0002 100% 5% 77% 0.0006 0.0007

Fe (tot) [mg/L] 10-Feb-20 11:29 < 0.007 92% 5% NV 0.098 0.361

K (tot) [mg/L] 10-Feb-20 11:29 < 0.009 91% 1% NV 0.359 0.263

Li (tot) [mg/L] 10-Feb-20 11:29 < 0.0001 98% 0% 111% 0.0540 0.0098

Mg (tot) [mg/L] 10-Feb-20 11:29 < 0.001 90% 2% NV 0.209 0.274

Mn (tot) [mg/L] 10-Feb-20 11:29 < 0.00001 99% 3% NV 0.0228 0.00402

Mo (tot) [mg/L] 10-Feb-20 11:29 < 0.00004 94% 4% 103% 0.00017 0.00026

Na (tot) [mg/L] 10-Feb-20 11:29 < 0.01 94% 3% NV < 0.01 1.54

Ni (tot) [mg/L] 10-Feb-20 11:29 < 0.0001 96% 3% 98% 0.0008 0.0002

Pb (tot) [mg/L] 10-Feb-20 11:29 < 0.00001 97% 11% NV 0.00039 0.00045

S (tot) [mg/L] 10-Feb-20 11:29 < 0.3 99% 6% NV 0.5 < 0.3

Sb (tot) [mg/L] 10-Feb-20 11:29 < 0.0009 99% 7% 114% < 0.0009 < 0.0009

Se (tot) [mg/L] 10-Feb-20 11:29 < 0.00004 103% 1% 101% < 0.00004 < 0.00004

Sn (tot) [mg/L] 10-Feb-20 11:29 < 0.00006 91% 2% NV 0.00031 0.00011

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 1 of 2
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
1st Ore

Column Week
24

10:
2nd Diabase

Column Week
24

Sr (tot) [mg/L] 10-Feb-20 11:29 < 0.00002 98% 3% NV 0.0191 0.0229

Th (tot) [mg/L] 10-Feb-20 11:29 < 0.0001 105% ND NV < 0.0001 < 0.0001

Ti (tot) [mg/L] 10-Feb-20 11:29 < 0.00005 95% 7% NV 0.00424 0.0143

Tl (tot) [mg/L] 10-Feb-20 11:29 < 0.000005 98% 2% 101% 0.000029 < 0.000005

U (tot) [mg/L] 10-Feb-20 11:29 < 0.000002 100% 5% 107% 0.00285 0.000039

V (tot) [mg/L] 10-Feb-20 11:29 < 0.00001 99% 6% 121% 0.00019 0.00206

W (tot) [mg/L] 10-Feb-20 11:29 < 0.00002 92% 7% NV 0.00025 0.00004

Y (tot) [mg/L] 10-Feb-20 11:29 < 0.000002 101% 4% NV 0.000047 0.000297

Zn (tot) [mg/L] 10-Feb-20 11:29 < 0.002 105% 2% NV 0.003 0.003

___________
Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety

Project : CA20M-00000-110-13531-03
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA14155-FEB20
Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 2 of 2
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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