
 
 

 
 
 
 
 
 
WILLIAMS HOMES (BALA) LTD 
 
 
 
 
NR 2 NANT LAIS, MINERA, WREXHAM, LL11 3<< 
 
PHASE 4 -SITE REMEDIATION VERIFICATION REPORT  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
REPORT NR. E1330.P4.VER.R1 
 
JUL< 2021 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



COLHQW : WILLIAMS HOMES (BALA) LTD 
  
PURMHFW TLWOH : NR 2 NANT LAIS, MINERA, WRE;HAM, LL11 3<< 

 
  
DRFXPHQW TLWOH: PHASE 4 -SITE REMEDIATION VERIFICATION REPORT  

 
  
PURMHFW NR. E1330 
RHSRUW NR. E1330.P4.VER.R1 
DDWH. JUL< 2021 
  
 H±JHR SROXWLRQV LWG                    
 GOaVJRZ HRXVH 

HLJK SWUHHW 
SW.AVaSK 
LL17 0RD 
THO: 01745 828494                            

 
 
 
  
                     
                                
  

 
 
 
 
 
 
 
 
 
 
 

DLVWULEXWLRQ: WILLIAMS HOMES (BALA) LTD  
   

 
 
 

VHUVLRQ: 

DDWH: 

FINAL 

30.07.21 
  

 
PUHSDUHG E\: 

HXZ LLWWOHU-JRQHV 
B.SF.(EQJ), M.SF. FGS 

 

 
CKHFNHG E\: 

H.L.J  

 
RHSRUW RHI: 

E1330.P4.VER.R1   

 
SLJQHG: 
 

 

 
 
 



NR 2 NANT LAIS, MINERA, WREXHAM, LL11 3YY 
PHASE 4 -SITE REMEDIATION VERIFICATION REPORT 
 

E1330.P4.VER.R1 (30/07/21)  

            

0 

 
PaJH 
 

1.  IQWURGXFWLRQ          1 
  
 1.1 BackgUoXnd and TeUmV of RefeUence 
 1.2 SiWe LocaWion  
 
2. SLWH CKaUaFWHULVWLFV        3 
 

2.1 OUiginal SiWe DeVcUiSWion and ToSogUaSh\ 
2.2 GUoXnd and GUoXndZaWeU CondiWionV 
2.3 SiWe ConWaminaWion  
2.4 PUoSoVed DeYeloSmenW 

 
3. RHPHGLaWLRQ SWUaWHJ\        5 
 
 3.1 SiWe ConceSWXal Model and RiVkV 
 3.2 SiWe RemediaWion ObjecWiYeV 
 3.3 SiWe RemediaWion ASSUoach 
 
4.  RHPHGLaWLRQ WRUNV        6 
  

4.1 RemediaWion WoUkV UndeUWaken 
 

5. VHULILFaWLRQ         7  
 

5.1 DeSWh of Placed BaUUieU La\eU SoilV  
5.2 Chemical Anal\ViV of Placed BaUUieU La\eU SoilV 
 

6.  CRQFOXVLRQV         10 
 
 6.1 ConclXVion 

  
 
 

 
 ASSHQGLFHV 
 
 ASSendi[ 1 -  Chemical Anal\ViV of Placed SoilV  
  
  
  
  
  
  
  
 
   
  

 
 
 
 
 
 
 
 
 
 
 
 

 



                NR 2 NANT LAIS, MINERA, WREXHAM, LL11 3YY 
                PHASE 4 -SITE REMEDIATION VERIFICATION REPORT 
 
 

                E1330.P4.VER.R1 (30/07/21)  
           

        

1

1. INTRODUCTION. 
 

1.1 BaFNJURXQG aQG THUPV RI RHIHUHQFH 
 

1.1.1 WilliamV HomeV (Bala) LWd haYe inVWUXcWed e-geo SolXWionV LWd Wo SUeSaUe a SiWe RemediaWion 
ValidaWion ReSoUW foU Whe e[WeUnal aUea aW a UeVidenWial SUoSeUW\ aW 2 NanW LaiV, MineUa, WUe[ham. The 
ViWe and deYeloSmenW comSUiVeV a UefXUbiVhmenW of an e[iVWing UeVidenWial SUoSeUW\. 

 
1.1.2 The UefXUbiVhmenW inYolYed Whe conYeUVion of Whe e[iVWing dZelling and doXble gaUage inWo one and 

WZo SeUVon flaWV. TheUe ZeUe no changeV Wo Whe e[iVWing VWUXcWXUeV ZiWh Whe onl\ addiWion Whe 
conVWUXcWion of a link beWZeen Whe gaUage and e[iVWing dZelling conWaining a baWhUoom. TheUe ZeUe no 
changeV Wo Whe e[WeUnal gaUden aUeaV oWheU Whan SUoYiVion of addiWional SaUking aUeaV Wo Whe fUonW of 
Whe SUoSeUW\. 

 
1.1.3 HoZeYeU, dXUing UefXUbiVhmenW of Whe UeVidenWial bXilding, UemediaWion acWiYiWieV ZeUe caUUied oXW in 

e[WeUnal aUeaV Wo enVXUe Whe SUoSeUW\ ZaV µfiW foU XVe¶. The ViWe UemediaWion acWiYiWieV XndeUWaken ZeUe 
baVed on Whe findingV of SUeYioXV VWXdieV aW Whe ViWe Zhich inclXded: 

 
NU 2 NaQW LaLV, MLQeUa, WUe[KaP, LL11 3YY - SWage 1 - PKaVe 1 ± DeVN SWXd\ aQd PUeOLPLQaU\ 
GURXQd CRQWaPLQaWLRQ RLVN AVVeVVPeQW ± ReSRUW Ref:  E1330.S1.P1.R1 (08/12/20) (Ref 1) 
 
NU 2 NaQW LaLV, MLQeUa, WUe[KaP, LL11 3YY - SWage 1 - PKaVe 2 ± GURXQd CRQWaPLQaWLRQ 
IQYeVWLgaWLRQ ReSRUW ± ReSRUW Ref:  E1330.S1.P2.R1 (23/12/20) (Ref 2) 

 
1.1.4 The objecWiYe of WhiV VeUificaWion ReSoUW iV Wo demonVWUaWe and confiUm WhaW Whe ViWe UemediaWion in 

e[WeUnal aUeaV haV been imSlemenWed in accoUdance ZiWh Whe UemediaWion SUoSoValV, and WhaW Whe 
VSecific UemediaWion objecWiYeV haYe been meW.   

 
1.1.5 ThiV UeSoUW SUeVenWV deWailV and eYidence of Whe ZoUkV caUUied oXW and confiUmaWoU\ anal\ViV of 

VamSleV of imSoUWed maWeUialV XVed in Whe UemediaWion ZoUkV.  
 
1.1.6 The UeSoUW haV been SUeSaUed b\ e-geo SolXWionV LWd foU Whe Vole XVe of Whe ClienW, foU Whe SXUSoVeV 

deVcUibed and no e[Wended dXW\ of caUe aSSlieV Wo oWheU SaUWieV. The commenWV giYen, and oSinionV 
e[SUeVVed aUe baVed on Whe infoUmaWion collaWed fUom ViWe obVeUYaWionV and Whe anal\ViV of VamSleV, 
hoZeYeU WheUe ma\ be oXWVWanding infoUmaWion and daWa Zhich becomeV aYailable aW a laWeU daWe 
Zhich haV an imSacW on Whe oYeUall conclXVionV. 

 
1.1.7 The coS\UighW of WhiV UeSoUW and iWV conWenWV SUeSaUed b\ e-geo SolXWionV LWd iV Volel\ oZned b\ e-geo 

SolXWionV LWd. NeiWheU WhiV UeSoUW noU conWenWV SUeSaUed b\ e-geo SolXWionV LWd ma\ be UeSUodXced, 
SXbliVhed oU adaSWed ZiWhoXW Whe e[SUeVV ZUiWWen aSSUoYal of e-geo SolXWionV LWd. 

 
 1.2 SLWH LRFaWLRQ 
 

1.2.1 NU 2 NanW LaiV iV locaWed on NanW LaiV aW Whe jXncWion ZiWh Whe B5426 Wo Whe noUWhZeVW of CoedSoeWh, 
neaU WUe[ham. The SUoSeUW\ locaWion iV VhoZn on FigXUe 1 ZiWh Whe ViWe e[WenW VhoZn on FigXUe 2 
and iV boUdeUed b\ UeVidenWial SUoSeUWieV Wo Whe ZeVW, VoXWh and eaVW, and Whe B5426 Wo Whe noUWh. The 
SUoSeUW\ iV cenWUed aW GUid Ref 327733 351766. 
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  FigXUe 1 ± SiWe LocaWion 
 

 
FigXUe 2 ± SiWe E[WenW 
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2. SITE CHARACHTERISTICS 
 

2.1 SLWH DHVFULSWLRQ aQG TRSRJUaSK\ 
 

2.1.1 The majoUiW\ of Whe ViWe iV occXSied b\ a UelaWiYel\ neZ bUick bXilW WZo VWoUe\ UeVidenWial SUoSeUW\ in 
good condiWion, bXW Zhich iV being UenoYaWed. SXUUoXnding Whe SUoSeUW\ ZeUe SaYed SaWhV and a Vmall 
SaWio Wo Whe ZeVW. AdjacenW Wo Whe hoXVe and Wo Whe noUWh iV a doXble gaUage Zhich iV being conYeUWed 
foU UeVidenWial XVe.  To Whe VoXWhZeVW, VoXWh and VoXWheaVW of Whe main bXilding ZeUe aUeaV of laZn. 
 

2.1.2 The ViWe aUea iV flaW and leYel ZiWh Whe noUWheUn SoUWion VlighWl\ µcXW¶ inWo Whe gUoXnd UelaWiYe Whe gUoXnd 
Wo Whe noUWh and noUWhZeVW. OYeUall, Whe ViWe aUea iV aW Whe boXndaU\ beWZeen agUicXlWXUal land Wo Whe 
ZeVW and noUWh and UeVidenWial SUoSeUWieV Wo Whe eaVW and VoXWheaVW. 

 

 
FigXUe 3 ± AeUial PhoWogUaSh   

 
2.2 GURXQG aQG GURXQGZaWHU CRQGLWLRQV 

 
2.2.1 The UeVXlWV of Whe inWUXViYe inYeVWigaWion (Ref 2): NU 2 NanW LaiV, MineUa, WUe[ham, LL11 3YY - SWage 

1 - PhaVe 2 ± GUoXnd ConWaminaWion InYeVWigaWion ReSoUW ± ReSoUW Ref:  E1330.S1.P2.R1 indicaWeV 
WhaW Whe gUoXnd VWUaWa in Whe e[WeUnal gaUden aUeaV comSUiVed:  

 
SWUaWXP DHVFULSWLRQ DHSWK WR EaVH P 

UaQJH (aYHUaJH) 
TOPSOIL DaUk bUoZn loam\ cla\e\ VlighWl\ gUaYel\ TOPSOIL 0.20 Wo 0.30 
GLACIAL TILL - 
CLAY 

SWiff Wo YeU\ VWiff lighW bUoZn ZiWh Vome mediXm 
bUoZn and lighW gUe\ moWWling VlighWl\ gUaYel\ VilW\ 
CLAY 

1.00+ 

 
2.3 SLWH CRQWaPLQaWLRQ  

 
2.3.1 The gUoXnd conWaminaWion inYeVWigaWion idenWified indicaWed VlighWl\ eleYaWed concenWUaWionV of lead 

ZiWhin Whe VhalloZ WoSVoil and XndeUl\ing cla\ aW Whe ViWe ZiWh concenWUaWionV in Whe Uange 323mg/kg Wo 
1104mg/kg. 
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2.3.2  The idenWified Volid conWaminanWV and aVVociaWed UiVk UeceSWoUV ZeUe: 

 
 

HUMANS - (FXWXUe ViWe XVeUV) 

ConWaminanW 
SoXUce 

PaWhZa\ Linkage 
PUobabiliW\ 

ConVeTXence RISK/CommenW 

Lead in WoSVoil 
and neaU VXUface 
cla\ 

IngeVWion 
(DeUmal 
conWacW/ 
InhalaWion) 

PoVVible ModeUaWe MHGLXP. WideVSUead 
occXUUenceV of heaY\ meWal 
lead aW VhalloZ deSWh  
 

 
 

 
2.4 PURSRVHG DHYHORSPHQW 

 
 2.4.1 The deYeloSmenW comSUiVeV deYeloSmenW comSUiVeV a UefXUbiVhmenW of an e[iVWing UeVidenWial 

SUoSeUW\ ZiWh Whe conYeUVion of Whe e[iVWing dZelling and doXble gaUage inWo one and WZo SeUVon flaWV. 
TheUe aUe no changeV Wo Whe e[iVWing VWUXcWXUeV and no changeV Wo Whe e[WeUnal gaUden aUeaV oWheU 
Whan SUoYiVion of addiWional SaUking aUeaV Wo Whe fUonW of Whe SUoSeUW\. The deYeloSmenW Slan iV VhoZn 
in FigXUe 4. 

 
 
 

  
 FigXUe 4 ± PUoSoVed DeYeloSmenW Plan La\oXW 
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3. REMEDIATION STRATEGY. 
 

3.1 SLWH CRQFHSWXaO MRGHO aQG RLVNV 
 

3.1.1 SlighWl\ eleYaWed concenWUaWionV of conWaminanWV lead ZeUe SUeVenW ZiWhin Whe VXUface WoSVoil and 
glacial cla\ ZiWhin Whe laZn aUeaV aW Whe ViWe aW concenWUaWionV Zhich coXld be deWUimenWal Wo hXman 
healWh. WiWh Whe deYeloSmenW of Whe land ViWe foU UeVidenWial SXUSoVeV ZiWh laZn and oUnamenWal 
gaUden aUeaV WheUe iV mediXm likelihood of diUecW conWacW, ingeVWion oU dXVW inhalaWion of conWaminanWV 
b\ ViWe XVeUV if Whe ViWe UemainV in iWV SUeVenW condiWion. 

 
3.1.2 The meWal conWaminanWV SUeVenW a VimilaU healWh UiVk Wo conVWUXcWion ZoUkeUV; hoZeYeU, Whe XVe of 

aSSUoSUiaWe PPE Zill SUeYenW diUecW conWacW, and UeVSonVible ViWe managemenW and adheUence Wo 
healWh and VafeW\ SlanV Zill SUeYenW ingeVWion and dXVW geneUaWion. 

 
3.2 SLWH RHPHGLaWLRQ OEMHFWLYHV 

 
3.2.1 RemediaWion meaVXUeV ZeUe UeTXiUed aW Whe ViWe Wo UemoYe and conWUol Whe UiVkV SUeVenWed Wo ViWe 

end-XVeUV fUom Whe idenWified conWaminaWion VoXUceV. The UemediaWion ZaV foUmXlaWed ZiWh Whe aim of 
achieYing Whe folloZing objecWiYeV; 

 
x PUeYenWing conWacW beWZeen UeVidenWV and Whe conWaminaWed gUoXnd on a long WeUm baViV; 

 
3.3 SLWH RHPHGLaWLRQ ASSURaFK 

 
3.3.1 The SUoSoVed meWhodV inclXde: 

 
x µ¶ImSoUW and Slace XnconWaminaWed VXbVoil and WoSVoil ZiWhin laZn and gaUden aUeaV Wo achieYe a WoWal 

WhickneVV of 600mm Wo SUoYide a baUUieU la\eU WhaW bUeakV feaVible e[SoVXUe SaWhZa\V beWZeen Whe 
conWaminaWion ha]aUd VoXUce and WaUgeW¶¶.  
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4. REMEDIATION WORKS. 
 

4.1 RHPHGLaWLRQ WRUNV UQGHUWaNHQ 
 

4.1.1 The YaUioXV aVSecWV of Whe ViWe UemediaWion ZoUkV ZeUe XndeUWaken aW Whe ViWe aV folloZV: 
 

x PUoYiVion of a baUUieU la\eU in laZn and gaUden aUeaV.  
 

4.1.2 The baUUieU la\eU iV made XS of imSoUWed WoSVoil Wo achieYe a WoWal Slaced WhickneVV of 600mm. A high 
YiVibiliW\ coloXUed geo-We[Wile ZaV Slaced oYeU Whe oUiginal gUoXnd VXUface Wo acW aV ZaUning la\eU Wo 
an\ fXWXUe e[caYaWionV. 

 

 
PlaWe 1 ± GUoXnd in laZn aUea SUioU Wo baUUieU la\eU SlacemenW 
 

 
PlaWe 2 ± WaUning la\eU and Voil SlacemenW 
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4.2 DHSWK RI POaFHG BaUULHU La\HU SRLOV 
 

4.2.1 Soil maWeUialV ZeUe imSoUWed Wo Whe ViWe foU XVe aV a coYeU maWeUial and Slaced in Whe laZn aUea Wo Whe 
VoXWhZeVW of Whe bXilding Wo a deSWh of 600mm. The aUeaV of Voil SlacemenW aV VhoZn beloZ: 

 

  
 PlaWe 3 ± LaZn aUea Wo VoXWhZeVW of UeVidenWial SUoSeUW\ 

 
4.2.2 TUial SiWV ZeUe e[caYaWed WhUoXgh Whe WoSVoil and coYeU/baUUieU la\eU doZn Wo Whe geoWe[Wile ZaUning 

la\eU Wo SUoYe Whe Slaced Voil WhickneVV ZaV 600mm. PhoWogUaShic eYidence iV SUeVenWed beloZ:        
             

    
  PlaWe 4 ± ImSoUWed Voil deSWh aW TP1 
 
   
 
 
 
 
 



                NR 2 NANT LAIS, MINERA, WREXHAM, LL11 3YY 
                PHASE 4 -SITE REMEDIATION VERIFICATION REPORT 
 
 

                E1330.P4.VER.R1 (30/07/21)  
           

        

8

   
  PlaWe 5 - ImSoUWed Voil deSWh aW TP2 
 

   
  PlaWe 6 ± ImSoUWed Voil deSWh aW TP3 
   

 
4.3 CKHPLFaO AQaO\VLV RI POaFHG BaUULHU La\HU SRLOV 

 
4.3.1 SamSleV of Whe Slaced VoilV ZeUe collecWed fUom WhUee WUial SiWV folloZing SlacemenW and Whe UeVXlWV of 

Whe chemical anal\Wical aUe SUeVenWed in ASSendi[ 1. A VXmmaU\ of Whe UeVXlWV iV SUeVenWed beloZ. 
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PROJECT NU 2 NanW LaiV

SAMPLE TP1 TP2 TP3
SAMPLE DEPTH 0.50 0.40 0.30

SAMPLE TYPE TS TS TS
DATE SAMPLED 05/07/2021 05/07/2021 05/07/2021

Ref 1: Ref 2:

AUVenic mg/kg 37 8.9 8.0 8.0
CadmiXm mg/kg 11 0.4 0.5 0.4
ChUomiXm mg/kg 910 18.6 18.3 16.8
ChUomiXm (he[) mg/kg 130 <0.3 <0.3 <0.3
Lead mg/kg 210 98 109 95
MeUcXU\ mg/kg 1.2 <0.1 <0.1 <0.1
SeleniXm mg/kg 250 <1 <1 <1
BoUon (Z Vol) mg/kg 290 2.0 2.0 2.2
CoSSeU mg/kg 2400 25 29 22
Nickel mg/kg 180 16.0 15.3 14.0
Zinc mg/kg 3700 111 137 105
PAH (VXm of 16) mg/kg 2.1 4.7 3.4
PhenolV mg/kg 280 <0.01 <0.01 <0.01
C\anide (WoWal) mg/kg <0.5 <0.5 <0.5
SXlShXU % 0.07 0.08 0.08
SXlShide mg/kg <10 <10 <10
SXlShaWe (SO4) mg/kg 877 826 738
SH NA 7.57 7.69 7.78
TPH mg/kg 77 155 178
AVbeVWoV % <0.001 <0.001 <0.001

E[ceedV LQM/CIEH  (S4ULV) UeVidenWial ZiWh home gUoZn SUodXce 
E[ceedV WAG  C4SL ± µUeVidenWial ZiWh conVXmSWion of home gUoZn YegeWableV¶

 
 

4.3.2 The anal\Wical UeVXlWV haYe been aVVeVVed againVW hXman healWh gXideline YalXeV fUom Whe 
LQM/CIEH 'SXiWable 4 UVe LeYelV' (S4ULV) UeVidenWial ZiWh home gUoZn SUodXce (oUal and deUmal) 
and DEFRA/WelVh AVVembl\ GoYeUnmenW C4SL ± µUeVidenWial ZiWh SoWenWial conVXmSWion of home-
gUoZn YegeWableV¶. The anal\Wical UeSoUWV on Whe Voil VamSleV Zhen comSaUed Wo Whe VcUeening YalXeV 
indicaWe Whe folloZing: 

 
x The concenWUaWionV of WoWal meWalV lead, aUVenic cadmiXm, meUcXU\, VeleniXm, and chUomiXm 

aUe beloZ Whe UeVSecWiYe gXidelineV concenWUaWionV foU Whe inWended end XVe 
x The concenWUaWionV of Sh\WoWo[ic meWalV coSSeU, nickel and ]inc aUe noW eleYaWed and ZoXld 

noW SUeVenW UiVk Wo YegeWaWion gUoZWh oU hXman healWh 
x C\anide and Shenol concenWUaWionV aUe beloZ deWecWion limiWV 
x SXlShide, VXlShXU and VXlShaWe concenWUaWionV aUe beloZ deWecWion limiWV oU YeU\ loZ 
x The SH iV 7.57 Wo 7.78 and neXWUal Wo alkaline 
x The PAH concenWUaWionV and VSeciaWed fUacWionV aUe VignificanWl\ beloZ Whe gXideline 

concenWUaWionV 
x TPH concenWUaWionV and Whe VSeciaWed fUacWionV aUe VignificanWl\ beloZ Whe gXideline 

concenWUaWionV 
x The concenWUaWion of aVbeVWoV ZiWhin Whe Voil ZaV leVV Whan 0.001% 
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5. CONCLUSIONS.  
 

5.1 CRQFOXVLRQ 
 

5.1.1 SiWe UemediaWion ZoUkV haYe been caUUied oXW aW 2 NanW LaiV, MineUa, WUe[ham aV SaUW of 
UefXUbiVhmenW ZoUkV Wo addUeVV Whe UiVkV fUom eleYaWed lead concenWUaWionV in Whe VhalloZ VoilV 
e[WeUnal gaUden aUeaV.  

 
5.1.2 A baUUieU la\eU of imSoUWed XnconWaminaWed WoSVoil Wo a deSWh of 600mm haV been Slaced on a high 

YiVibiliW\ la\eU in laZn and oUnamenWal gaUden aUeaV Wo Whe VoXWhZeVW of Whe SUoSeUW\. ValidaWion 
WeVWing of gUoXnd VamSleV haV confiUmed WhaW Whe imSoUWed VoilV aUe XnconWaminaWed. 
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 ASSendi[ 1 -  Chemical Anal\ViV of Placed SoilV  
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Client Name: Report : Solid
Reference:
Location: Solids:�9 ��J�92&�MDU��- ���J�JODVV�MDU��7 SODVWLF�WXE
Contact:
EMT Job No: ��������

EMT Sample No. � � �

Sample ID 73� 73� 73�

Depth ���� ���� ����

COC No / misc

Containers - - -

Sample Date ���������� ���������� ����������

Sample Type &OD\ &OD\ &OD\

Batch Number � � �

Date of Receipt ���������� ���������� ����������

$UVHQLF ��� ��� ��� ���� PJ�NJ 70���30��

&DGPLXP ��� ��� ��� ���� PJ�NJ 70���30��

&KURPLXP ���� ���� ���� ���� PJ�NJ 70���30��

&RSSHU �� �� �� �� PJ�NJ 70���30��

/HDG �� ��� �� �� PJ�NJ 70���30��

0HUFXU\ ���� ���� ���� ���� PJ�NJ 70���30��

1LFNHO ���� ���� ���� ���� PJ�NJ 70���30��

6HOHQLXP �� �� �� �� PJ�NJ 70���30��

6XOSKXU�DV�6 ���� ���� ���� ����� � 70���30��

7RWDO�6XOSKDWH�DV�62� ��� ��� ��� ��� PJ�NJ 70���30���

:DWHU�6ROXEOH�%RURQ ��� ��� ��� ���� PJ�NJ 70���30��

=LQF ��� ��� ��� �� PJ�NJ 70���30��

3$+�06

1DSKWKDOHQH #M ����� ����� ����� ����� PJ�NJ 70��30�

$FHQDSKWK\OHQH ����� ����� ����� ����� PJ�NJ 70��30�

$FHQDSKWKHQH #M ����� ����� ����� ����� PJ�NJ 70��30�

)OXRUHQH #M ����� ����� ����� ����� PJ�NJ 70��30�

3KHQDQWKUHQH #M ���� ���� ���� ����� PJ�NJ 70��30�

$QWKUDFHQH # ����� ���� ���� ����� PJ�NJ 70��30�

)OXRUDQWKHQH #M ���� ���� ���� ����� PJ�NJ 70��30�

3\UHQH # ���� ���� ���� ����� PJ�NJ 70��30�

%HQ]R�D�DQWKUDFHQH # ���� ���� ���� ����� PJ�NJ 70��30�

&KU\VHQH #M ���� ���� ���� ����� PJ�NJ 70��30�

%HQ]R�EN�IOXRUDQWKHQH #M ���� ���� ���� ����� PJ�NJ 70��30�

%HQ]R�D�S\UHQH # ���� ���� ���� ����� PJ�NJ 70��30�

,QGHQR����FG�S\UHQH #M ���� ���� ���� ����� PJ�NJ 70��30�

'LEHQ]R�DK�DQWKUDFHQH # ����� ���� ���� ����� PJ�NJ 70��30�

%HQ]R�JKL�SHU\OHQH # ���� ���� ���� ����� PJ�NJ 70��30�

3$+����7RWDO ��� ��� ��� ���� PJ�NJ 70��30�

%HQ]R�E�IOXRUDQWKHQH ���� ���� ���� ����� PJ�NJ 70��30�

%HQ]R�N�IOXRUDQWKHQH ���� ���� ���� ����� PJ�NJ 70��30�

3$+�6XUURJDWH���5HFRYHU\ �� �� �� �� � 70��30�

73+�&:*

Aliphatics

!&���&�� #M ���� ���� ���� ���� PJ�NJ 70��30��30��

!&���&�� #M �� �� �� �� PJ�NJ 70��30��30��

!&���&�� #M �� �� �� �� PJ�NJ 70��30��30��

!&���&�� #M �� �� �� �� PJ�NJ 70��30��30��

7RWDO�DOLSKDWLFV�!&����� #M �� �� �� ��� PJ�NJ 70��30��30��

&RHGSRHWK
+XZ�/LWWOHU�-RQHV

3OHDVH�VHH�DWWDFKHG�QRWHV�IRU�DOO�
DEEUHYLDWLRQV�DQG�DFURQ\PV

/2'�/25 8QLWV 0HWKRG
1R�

Element Materials Technology
(�*HR�6ROXWLRQV
&RHGSRHWK

4)�30�������Y��
3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG

$OO�VROLG�UHVXOWV�DUH�H[SUHVVHG�RQ�D�GU\�ZHLJKW�EDVLV�XQOHVV�VWDWHG�RWKHUZLVH� ��RI���



Client Name: Report : Solid
Reference:
Location: Solids:�9 ��J�92&�MDU��- ���J�JODVV�MDU��7 SODVWLF�WXE
Contact:
EMT Job No: ��������

EMT Sample No. � � �

Sample ID 73� 73� 73�

Depth ���� ���� ����

COC No / misc

Containers - - -

Sample Date ���������� ���������� ����������

Sample Type &OD\ &OD\ &OD\

Batch Number � � �

Date of Receipt ���������� ���������� ����������

73+�&:*

Aromatics

!(&���(&�� # ���� ���� ���� ���� PJ�NJ 70��30��30��

!(&���(&�� # �� �� �� �� PJ�NJ 70��30��30��

!(&���(&�� # �� �� �� �� PJ�NJ 70��30��30��

!(&���(&�� # �� ��� ��� �� PJ�NJ 70��30��30��

7RWDO�DURPDWLFV�!&����� # �� ��� ��� ��� PJ�NJ 70��30��30��

7RWDO�DOLSKDWLFV�DQG�DURPDWLFV�!&����� # �� ��� ��� ��� PJ�NJ 70��30��30��

3KHQRO #M ����� ����� ����� ����� PJ�NJ 70���30��%

1DWXUDO�0RLVWXUH�&RQWHQW ���� ���� ���� ���� � 30��30�

+H[DYDOHQW�&KURPLXP # ���� ���� ���� ���� PJ�NJ 70���30��

7RWDO�&\DQLGH #M ���� ���� ���� ���� PJ�NJ 70���30��

2UJDQLF�0DWWHU 1'3 1'3 1'3 ���� � 70���30��

6XOSKLGH ��� ��� ��� ��� PJ�NJ 70����30��

S+ #M ���� ���� ���� ����� S+�XQLWV 70���30��

6DPSOH�7\SH &OD\ &OD\ &OD\ 1RQH 30���30�

6DPSOH�&RORXU 0HGLXP�%URZQ 0HGLXP�%URZQ 0HGLXP�%URZQ 1RQH 30���30�

2WKHU�,WHPV VWRQHV��ZRRG��VDQG VWRQHV��VDQG VWRQHV��VDQG��YHJHWDWLRQ 1RQH 30���30�

/2'�/25 8QLWV 0HWKRG
1R�

Element Materials Technology
(�*HR�6ROXWLRQV
&RHGSRHWK
&RHGSRHWK
+XZ�/LWWOHU�-RQHV

3OHDVH�VHH�DWWDFKHG�QRWHV�IRU�DOO�
DEEUHYLDWLRQV�DQG�DFURQ\PV

4)�30�������Y��
3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG

$OO�VROLG�UHVXOWV�DUH�H[SUHVVHG�RQ�D�GU\�ZHLJKW�EDVLV�XQOHVV�VWDWHG�RWKHUZLVH� ��RI���



Client Name:
Reference:
Location:
Contact:

Note:

(07
-RE
�1R�

%DWFK 'HSWK
(07�

6DPSOH�
1R�

'DWH�2I�
$QDO\VLV $QDO\VLV 5HVXOW

�������� � ���� � ���������� General Description (Bulk Analysis) VRLO

���������� Asbestos Fibres )LEUH�%XQGOHV

���������� Asbestos ACM 1$'

���������� Asbestos Type $PRVLWH

���������� Asbestos Level Screen OHVV�WKDQ�����

���������� Total ACM Gravimetric Quantification (% Asb) ��������PDVV���

���������� Total Detailed Gravimetric Quantification (% Asb) ��������PDVV���

���������� Total Gravimetric Quantification (ACM + Detailed) (% Asb) ��������PDVV���

���������� Asbestos PCOM Quantification (Fibres) ��������PDVV���

���������� Asbestos Gravimetric & PCOM Total ��������PDVV���

�������� � ���� � ���������� General Description (Bulk Analysis) VRLO

���������� Asbestos Fibres )LEUH�%XQGOHV

���������� Asbestos ACM 1$'

���������� Asbestos Type &KU\VRWLOH

���������� Asbestos Level Screen OHVV�WKDQ�����

���������� Total ACM Gravimetric Quantification (% Asb) ��������PDVV���

���������� Total Detailed Gravimetric Quantification (% Asb) ��������PDVV���

���������� Total Gravimetric Quantification (ACM + Detailed) (% Asb) ��������PDVV���

���������� Asbestos PCOM Quantification (Fibres) ��������PDVV���

���������� Asbestos Gravimetric & PCOM Total ��������PDVV���

�������� � ���� � ���������� General Description (Bulk Analysis) VRLO

���������� Asbestos Fibres )LEUH�%XQGOHV

���������� Asbestos ACM 1$'

���������� Asbestos Type &KU\VRWLOH

���������� Asbestos Level Screen OHVV�WKDQ�����

���������� Total ACM Gravimetric Quantification (% Asb) ��������PDVV���

���������� Total Detailed Gravimetric Quantification (% Asb) ��������PDVV���

���������� Total Gravimetric Quantification (ACM + Detailed) (% Asb) ��������PDVV���

���������� Asbestos PCOM Quantification (Fibres) ��������PDVV���

���������� Asbestos Gravimetric & PCOM Total ��������PDVV���

73�

73�

6DPSOH�,'

73�

$VEHVWRV�6FUHHQ�DQDO\VLV�LV�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�RXU�GRFXPHQWHG�LQ�KRXVH�PHWKRGV�30����DQG�70����DQG�+6*�����E\�6WHUHR�DQG�3RODULVHG�/LJKW�0LFURVFRS\�XVLQJ�
'LVSHUVLRQ�6WDLQLQJ�7HFKQLTXHV�DQG�LV�FRYHUHG�E\�RXU�8.$6�DFFUHGLWDWLRQ��'HWDLOHG�*UDYLPHWULF�4XDQWLILFDWLRQ�DQG�3&20�)LEUH�$QDO\VLV�LV�FDUULHG�RXW�LQ�DFFRUGDQFH��ZLWK�RXU�
GRFXPHQWHG�LQ�KRXVH�PHWKRGV�30����DQG�70����DQG�+6*�����XVLQJ�6WHUHR�DQG�3RODULVHG�/LJKW�0LFURVFRS\�DQG�3KDVH�&RQWUDVW�2SWLFDO�0LFURVFRS\��3&20���6DPSOHV�DUH�
UHWDLQHG�IRU�QRW�OHVV�WKDQ���PRQWKV�IURP�WKH�GDWH�RI�DQDO\VLV�XQOHVV�VSHFLILFDOO\�UHTXHVWHG�

2SLQLRQV��LQFOXGLQJ�$&0�W\SH�DQG�$VEHVWRV�OHYHO�OHVV�WKDQ�������OLH�RXWVLGH�WKH�VFRSH�RI�RXU�8.$6�DFFUHGLWDWLRQ�

:KHUH�WKH�VDPSOH�LV�QRW�WDNHQ�E\�D�(OHPHQW�0DWHULDOV�7HFKQRORJ\�FRQVXOWDQW��(OHPHQW�0DWHULDOV�7HFKQRORJ\�FDQQRW�EH�UHVSRQVLEOH�IRU�LQDFFXUDWH�RU�XQUHSUHVHQWDWLYH�VDPSOLQJ�

Element Materials Technology Asbestos Analysis

(�*HR�6ROXWLRQV
&RHGSRHWK
&RHGSRHWK
+XZ�/LWWOHU�-RQHV

4)�30��������Y�� 3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG ��RI���



NDP Reason Report

Matrix : Solid

(07
-RE
�1R�

%DWFK 'HSWK
(07�

6DPSOH�
1R�

0HWKRG�1R� 1'3�5HDVRQ

�������� � ���� � 70���30�� $VEHVWRV�GHWHFWHG�LQ�VDPSOH

�������� � ���� � 70���30�� $VEHVWRV�GHWHFWHG�LQ�VDPSOH

�������� � ���� � 70���30�� $VEHVWRV�GHWHFWHG�LQ�VDPSOH

73�

73�

Location: &RHGSRHWK
Contact: +XZ�/LWWOHU�-RQHV

6DPSOH�,'

73�

Element Materials Technology
Client Name: (�*HR�6ROXWLRQV
Reference: &RHGSRHWK

4)�30�������Y�� 3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG ��RI���
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Please note that only sam
ples that are deviating are m

entioned in this report.  If no sam
ples are listed it is because none w

ere deviating.
O

nly analyses w
hich are accredited are recorded as deviating if set criteria are not m

et.
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EMT Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
��������

3OHDVH�QRWH�ZH�DUH�RQO\�0&(576�DFFUHGLWHG��8.�VRLOV�RQO\��IRU�VDQG��ORDP�DQG�FOD\�DQG�DQ\�RWKHU�PDWUL[�LV�RXWVLGH�RXU�VFRSH�RI�DFFUHGLWDWLRQ�

:KHUH DQ 0&(576 UHSRUW KDV EHHQ UHTXHVWHG� \RX ZLOO EH QRWLILHG ZLWKLQ �� KRXUV RI DQ\ VDPSOHV WKDW KDYH EHHQ LGHQWLILHG DV EHLQJ RXWVLGH RXU
0&(576 VFRSH� $V YDOLGDWLRQ KDV EHHQ SHUIRUPHG RQ FOD\� VDQG DQG ORDP� RQO\ VDPSOHV WKDW DUH SUHGRPLQDQWO\ WKHVH PDWULFHV� RU FRPELQDWLRQV
RI WKHP ZLOO EH ZLWKLQ RXU 0&(576 VFRSH� ,I VDPSOHV DUH QRW RQH RI D FRPELQDWLRQ RI WKH DERYH PDWULFHV WKH\ ZLOO QRW EH PDUNHG DV 0&(576
DFFUHGLWHG�
,W LV DVVXPHG WKDW \RX KDYH WDNHQ UHSUHVHQWDWLYH VDPSOHV RQ VLWH DQG UHTXLUH DQDO\VLV RQ D UHSUHVHQWDWLYH VXEVDPSOH� 6WRQHV ZLOO JHQHUDOO\ EH
LQFOXGHG�XQOHVV�ZH�DUH�UHTXHVWHG�WR�UHPRYH�WKHP��

$OO�VDPSOHV�ZLOO�EH�GLVFDUGHG�RQH�PRQWK�DIWHU�WKH�GDWH�RI�UHSRUWLQJ��XQOHVV�ZH�DUH�LQVWUXFWHG�WR�WKH�FRQWUDU\�

,I�\RX�KDYH�QRW�DOUHDG\�GRQH�VR��SOHDVH�VHQG�XV�D�SXUFKDVH�RUGHU�LI�WKLV�LV�UHTXLUHG�E\�\RXU�FRPSDQ\�

:KHUH�DSSURSULDWH�SOHDVH�PDNH�VXUH�WKDW�RXU�GHWHFWLRQ�OLPLWV�DUH�VXLWDEOH�IRU�\RXU�QHHGV��LI�WKH\�DUH�QRW��SOHDVH�QRWLI\�XV�LPPHGLDWHO\��

$OO DQDO\VLV LV UHSRUWHG RQ D GU\ ZHLJKW EDVLV XQOHVV VWDWHG RWKHUZLVH� /LPLWV RI GHWHFWLRQ IRU DQDO\VHV FDUULHG RXW RQ DV UHFHLYHG VDPSOHV DUH QRW
PRLVWXUH FRQWHQW FRUUHFWHG� 5HVXOWV DUH QRW VXUURJDWH FRUUHFWHG� 6DPSOHV DUH GULHG DW ���& ���& XQOHVV RWKHUZLVH VWDWHG� 0RLVWXUH FRQWHQW IRU
&(1�/HDFKDWH�WHVWV�DUH�GULHG�DW�����&����&�

:KHUH�0LQHUDO�2LO�RU�)DWV��2LOV�DQG�*UHDVH�LV�TXRWHG��WKLV�UHIHUV�WR�7RWDO�$OLSKDWLFV�&���&���

:KHUH�D�&(1������=(52�+HDGVSDFH�92&�WHVW�KDV�EHHQ�FDUULHG�RXW��D������UDWLR�RI�ZDWHU�WR�ZHW��DV�UHFHLYHG��VRLO�KDV�EHHQ�XVHG�

��$VEHVWRV�LQ�$VEHVWRV�&RQWDLQLQJ�0DWHULDOV��$&0V��LV�GHWHUPLQHG�E\�UHIHUHQFH�WR�+6*�����7KH�6XUYH\�*XLGH���$SSHQGL[�����$&0V�LQ�EXLOGLQJV�
OLVWHG�LQ�RUGHU�RI�HDVH�RI�ILEUH�UHOHDVH�

6XIILFLHQW�DPRXQW�RI�VDPSOH�PXVW�EH�UHFHLYHG�WR�FDUU\�RXW�WKH�WHVWLQJ�VSHFLILHG���:KHUH�DQ�LQVXIILFLHQW�DPRXQW�RI�VDPSOH�KDV�EHHQ�UHFHLYHG�WKH�
WHVWLQJ�PD\�QRW�PHHW�WKH�UHTXLUHPHQWV�RI�RXU�DFFUHGLWHG�PHWKRGV��DV�VXFK�DFFUHGLWDWLRQ�PD\�EH�UHPRYHG�

1HJDWLYH�1HXWUDOL]DWLRQ�3RWHQWLDO��13��YDOXHV�DUH�REWDLQHG�ZKHQ�WKH�YROXPH�RI�1D2+�����1��WLWUDWHG��S+������LV�JUHDWHU�WKDQ�WKH�YROXPH�RI�+&O���1��
WR�UHGXFH�WKH�S+�RI�WKH�VDPSOH�WR�������������$Q\�QHJDWLYH�13�YDOXHV�DUH�FRUUHFWHG�WR���

7KH�FDOFXODWLRQ�RI�3\ULWH�FRQWHQW�DVVXPHV�WKDW�DOO�R[LGLVDEOH�VXOSKLGHV�SUHVHQW�LQ�WKH�VDPSOH�DUH�S\ULWH���7KLV�PD\�QRW�EH�WKH�FDVH���7KH�FDOFXODWLRQ�
PD\�EH�DQ�RYHUHVLWLPDWH�ZKHQ�RWKHU�VXOSKLGHV�VXFK�DV�%DULWH��%DULXP�6XOSKDWH��DUH�SUHVHQW�

WATERS

3OHDVH�QRWH�ZH�DUH�QRW�D�8.�'ULQNLQJ�:DWHU�,QVSHFWRUDWH��':,��$SSURYHG�/DERUDWRU\��
,62����� DFFUHGLWDWLRQ DSSOLHV WR VXUIDFH ZDWHU DQG JURXQGZDWHU DQG XVXDOO\ RQH RWKHU PDWUL[ ZKLFK LV DQDO\VLV VSHFLILF� DQ\ RWKHU OLTXLGV DUH
RXWVLGH�RXU�VFRSH�RI�DFFUHGLWDWLRQ�
$V�VXUIDFH�ZDWHUV�UHTXLUH�GLIIHUHQW�VDPSOH�SUHSDUDWLRQ�WR�JURXQGZDWHUV�WKH�ODERUDWRU\�PXVW�EH�LQIRUPHG�RI�WKH�ZDWHU�W\SH�ZKHQ�VXEPLWWLQJ�VDPSOHV�

:KHUH�0LQHUDO�2LO�RU�)DWV��2LOV�DQG�*UHDVH�LV�TXRWHG��WKLV�UHIHUV�WR�7RWDO�$OLSKDWLFV�&���&���

$OO VDPSOHV VKRXOG EH VXEPLWWHG WR WKH ODERUDWRU\ LQ VXLWDEOH FRQWDLQHUV ZLWK VXIILFLHQW LFH SDFNV WR VXVWDLQ DQ DSSURSULDWH WHPSHUDWXUH IRU WKH
UHTXHVWHG DQDO\VLV� 7KH WHPSHUDWXUH RI VDPSOH UHFHLSW LV UHFRUGHG RQ WKH FRQILUPDWLRQ VFKHGXOHV LQ RUGHU WKDW WKH FOLHQW FDQ PDNH DQ LQIRUPHG
GHFLVLRQ�DV�WR�ZKHWKHU�WHVWLQJ�VKRXOG�VWLOO�EH�XQGHUWDNHQ�

6XUURJDWH FRPSRXQGV DUH DGGHG GXULQJ WKH SUHSDUDWLRQ SURFHVV WR PRQLWRU UHFRYHU\ RI DQDO\WHV� +RZHYHU ORZ UHFRYHU\ LQ VRLOV LV RIWHQ GXH WR SHDW�
FOD\ RU RWKHU RUJDQLF ULFK PDWULFHV� )RU ZDWHUV WKLV FDQ EH GXH WR R[LGDQWV� VXUIDFWDQWV� RUJDQLF ULFK VHGLPHQWV RU UHPHGLDWLRQ IOXLGV� $FFHSWDEOH
OLPLWV IRU PRVW RUJDQLF PHWKRGV DUH �� � ���� DQG IRU 92&V DUH �� � ����� :KHQ VXUURJDWH UHFRYHULHV DUH RXWVLGH WKH SHUIRUPDQFH FULWHULD EXW
WKH�DVVRFLDWHG�$4&�SDVVHV�WKLV�LV�DVVXPHG�WR�EH�GXH�WR�PDWUL[�HIIHFW���5HVXOWV�DUH�QRW�VXUURJDWH�FRUUHFWHG�

$�GLOXWLRQ�VXIIL[�LQGLFDWHV�D�GLOXWLRQ�KDV�EHHQ�SHUIRUPHG�DQG�WKH�UHSRUWHG�UHVXOW�WDNHV�WKLV�LQWR�DFFRXQW���1R�IXUWKHU�FDOFXODWLRQ�LV�UHTXLUHG�

:KHUH DQDO\WHV KDYH EHHQ IRXQG LQ WKH EODQN� WKH VDPSOH ZLOO EH WUHDWHG LQ DFFRUGDQFH ZLWK RXU ODERUDWRU\ SURFHGXUH IRU GHDOLQJ ZLWK FRQWDPLQDWHG
EODQNV�

'DWD LV RQO\ UHSRUWHG LI WKH ODERUDWRU\ LV FRQILGHQW WKDW WKH GDWD LV D WUXH UHIOHFWLRQ RI WKH VDPSOHV DQDO\VHG� 'DWD LV RQO\ UHSRUWHG DV DFFUHGLWHG ZKHQ
DOO WKH UHTXLUHPHQWV RI RXU 4XDOLW\ 6\VWHP KDYH EHHQ PHW� ,Q FHUWDLQ FLUFXPVWDQFHV ZKHUH DOO WKH UHTXLUHPHQWV RI WKH 4XDOLW\ 6\VWHP KDYH QRW EHHQ
PHW� IRU LQVWDQFH LI WKH DVVRFLDWHG $4& KDV IDLOHG� WKH UHDVRQ LV IXOO\ LQYHVWLJDWHG DQG GRFXPHQWHG� 7KH VDPSOH GDWD LV WKHQ HYDOXDWHG DORQJVLGH
WKH�RWKHU�TXDOLW\�FRQWURO�FKHFNV�SHUIRUPHG�GXULQJ�DQDO\VLV�WR�GHWHUPLQH�LWV�VXLWDELOLW\��)ROORZLQJ�WKLV�HYDOXDWLRQ��SURYLGHG�WKH�VDPSOH�UHVXOWV�KDYH�QRW�
EHHQ HIIHFWHG� WKH GDWD LV UHSRUWHG EXW DFFUHGLWDWLRQ LV UHPRYHG� ,W LV D 8.$6 UHTXLUHPHQW IRU GDWD QRW UHSRUWHG DV DFFUHGLWHG WR EH FRQVLGHUHG
LQGLFDWLYH�RQO\��EXW�WKLV�GRHV�QRW�PHDQ�WKH�GDWD�LV�QRW�YDOLG��
:KHUH SRVVLEOH� DQG LI UHTXHVWHG� VDPSOHV ZLOO EH UH�H[WUDFWHG DQG D UHYLVHG UHSRUW LVVXHG ZLWK DFFUHGLWHG UHVXOWV� 3OHDVH GR QRW KHVLWDWH WR FRQWDFW
WKH�ODERUDWRU\�LI�IXUWKHU�GHWDLOV�DUH�UHTXLUHG�RI�WKH�FLUFXPVWDQFHV�ZKLFK�KDYH�OHG�WR�WKH�UHPRYDO�RI�DFFUHGLWDWLRQ�����

4)�30�������Y��
3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG

$OO�VROLG�UHVXOWV�DUH�H[SUHVVHG�RQ�D�GU\�ZHLJKW�EDVLV�XQOHVV�VWDWHG�RWKHUZLVH� ��RI���
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REPORTS FROM THE SOUTH AFRICA LABORATORY

$Q\�PHWKRG�QXPEHU�QRW�SUHIL[HG�ZLWK�6$�KDV�EHHQ�XQGHUWDNHQ�LQ�RXU�8.�ODERUDWRU\�XQOHVV�UHSRUWHG�DV�VXEFRQWUDFWHG�

0HDVXUHPHQW�XQFHUWDLQW\�GHILQHV�WKH�UDQJH�RI�YDOXHV�WKDW�FRXOG�UHDVRQDEO\�EH�DWWULEXWHG�WR�WKH�PHDVXUHG�TXDQWLW\��7KLV�UDQJH�RI�YDOXHV�KDV�QRW�
EHHQ�LQFOXGHG�ZLWKLQ�WKH�UHSRUWHG�UHVXOWV���8QFHUWDLQW\�H[SUHVVHG�DV�D�SHUFHQWDJH�FDQ�EH�SURYLGHG�XSRQ�UHTXHVW�

ABBREVIATIONS and ACRONYMS USED

,62�������8.$6�5HI�1R��������DFFUHGLWHG���8.�

,62�������6$1$6�5HI�1R�7������DFFUHGLWHG���6RXWK�$IULFD

,QGLFDWHV�DQDO\WH�IRXQG�LQ�DVVRFLDWHG�PHWKRG�EODQN�

'LOXWLRQ�UHTXLUHG�

0&(576�DFFUHGLWHG�

1RW�DSSOLFDEOH

1R�$VEHVWRV�'HWHFWHG�

1RQH�'HWHFWHG��XVXDOO\�UHIHUV�WR�92&�DQG�692&�7,&V��

1R�'HWHUPLQDWLRQ�3RVVLEOH

&DOLEUDWHG�DJDLQVW�D�VLQJOH�VXEVWDQFH

6XUURJDWH�UHFRYHU\�RXWVLGH�SHUIRUPDQFH�FULWHULD��7KLV�PD\�EH�GXH�WR�D�PDWUL[�HIIHFW�

5HVXOWV�H[SUHVVHG�RQ�DV�UHFHLYHG�EDVLV�

$4&�IDLOXUH��DFFUHGLWDWLRQ�KDV�EHHQ�UHPRYHG�IURP�WKLV�UHVXOW��LI�DSSURSULDWH��VHH�
1RWH
�RQ�SUHYLRXV�SDJH�

5HVXOWV�DERYH�FDOLEUDWLRQ�UDQJH��WKH�UHVXOW�VKRXOG�EH�FRQVLGHUHG�WKH�PLQLPXP�YDOXH���7KH�DFWXDO�UHVXOW�FRXOG�EH�VLJQLILFDQWO\�
KLJKHU��WKLV�UHVXOW�LV�QRW�DFFUHGLWHG�

$QDO\VLV�VXEFRQWUDFWHG�WR�DQ�(OHPHQW�0DWHULDOV�7HFKQRORJ\�DSSURYHG�ODERUDWRU\�

6DPSOHV�DUH�GULHG�DW����&����&

6XVSHFWHG�FDUU\�RYHU

/LPLW�RI�'HWHFWLRQ��/LPLW�RI�5HSRUWLQJ��LQ�OLQH�ZLWK�,62�������DQG�0&(576

2XWVLGH�&DOLEUDWLRQ�5DQJH

0DWUL[�(IIHFW

1R�)LEUHV�'HWHFWHG

$4&�6DPSOH

%ODQN�6DPSOH

&OLHQW�6DPSOH

7ULS�%ODQN�6DPSOH

4)�30�������Y��
3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG

$OO�VROLG�UHVXOWV�DUH�H[SUHVVHG�RQ�D�GU\�ZHLJKW�EDVLV�XQOHVV�VWDWHG�RWKHUZLVH� ��RI���
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1
R���LI�
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'
HVFULSWLRQ

,62
�����

�8
.$6�6
$1

$6�

0
&
(5

76�
�8
.�VRLOV�
RQO\�

$QDO\VLV�GRQH�
RQ�$V�5

HFHLYHG�
�$5

��RU�'
ULHG�

�$'
�

5
HSRUWHG�RQ�
GU\�Z

HLJKW�
EDVLV

30
�

*
UDYLP

HWULF�P
HDVXUHP

HQW�RI�1
DWXUDO�0

RLVWXUH�&
RQWHQW�DQG��

�0
RLVWXUH�&

RQWHQW�DW�HLWKHU�
���&

�RU�����&
��&

DOFXODWLRQ�EDVHG�RQ�,62
������������(��DQG�%6������������

30
�

1
R�SUHSDUDWLRQ�LV�UHTXLUHG�

$5

70
�

0
RGLILHG�8

6(3$�����'
�Y�������P

HWKRG�IRU�WKH�VROYHQW�H[WUDFWLRQ�DQG�GHWHUP
LQDWLRQ�RI�

3$+
V�E\�*

&
�0
6��

30
�

(QG�RYHU�HQG�H[WUDFWLRQ�RI�VROLG�VDP
SOHV�IRU�RUJDQLF�DQDO\VLV��7KH�VROYHQW�P

L[�YDULHV�
GHSHQGLQJ�RQ�DQDO\VLV�UHTXLUHG�

$5
Yes

70
�

0
RGLILHG�8

6(3$�����'
�Y�������P

HWKRG�IRU�WKH�VROYHQW�H[WUDFWLRQ�DQG�GHWHUP
LQDWLRQ�RI�

3$+
V�E\�*

&
�0
6��

30
�

(QG�RYHU�HQG�H[WUDFWLRQ�RI�VROLG�VDP
SOHV�IRU�RUJDQLF�DQDO\VLV��7KH�VROYHQW�P

L[�YDULHV�
GHSHQGLQJ�RQ�DQDO\VLV�UHTXLUHG�

<HV
$5

Yes

70
�

0
RGLILHG�8

6(3$�����'
�Y�������P

HWKRG�IRU�WKH�VROYHQW�H[WUDFWLRQ�DQG�GHWHUP
LQDWLRQ�RI�

3$+
V�E\�*

&
�0
6��

30
�

(QG�RYHU�HQG�H[WUDFWLRQ�RI�VROLG�VDP
SOHV�IRU�RUJDQLF�DQDO\VLV��7KH�VROYHQW�P

L[�YDULHV�
GHSHQGLQJ�RQ�DQDO\VLV�UHTXLUHG�

<HV
<HV

$5
Yes

70
�

0
RGLILHG�����%�Y�������P

HWKRG�IRU�WKH�GHWHUP
LQDWLRQ�RI�VROYHQW�([WUDFWDEOH�3HWUROHXP

�
+
\GURFDUERQV��(3+

��Z
LWKLQ�WKH�UDQJH�&

��&
���E\�*

&
),'

��)RU�Z
DWHUV�WKH�VROYHQW�H[WUDFWV�

GLVVROYHG�SKDVH�SOXV�D�VKHHQ�LI�SUHVHQW�
30

��30
��

(QG�RYHU�HQG�H[WUDFWLRQ�RI�VROLG�VDP
SOHV�IRU�RUJDQLF�DQDO\VLV��7KH�VROYHQW�P

L[�YDULHV�
GHSHQGLQJ�RQ�DQDO\VLV�UHTXLUHG�)UDFWLRQDWLRQ�LQWR�DOLSKDWLF�DQG�DURP

DWLF�IUDFWLRQV�XVLQJ�D�
5
DSLG�7UDFH�63(�

<HV
$5

Yes

70
�

0
RGLILHG�����%�Y�������P

HWKRG�IRU�WKH�GHWHUP
LQDWLRQ�RI�VROYHQW�([WUDFWDEOH�3HWUROHXP

�
+
\GURFDUERQV��(3+

��Z
LWKLQ�WKH�UDQJH�&

��&
���E\�*

&
),'

��)RU�Z
DWHUV�WKH�VROYHQW�H[WUDFWV�

GLVVROYHG�SKDVH�SOXV�D�VKHHQ�LI�SUHVHQW�
30

��30
��

(QG�RYHU�HQG�H[WUDFWLRQ�RI�VROLG�VDP
SOHV�IRU�RUJDQLF�DQDO\VLV��7KH�VROYHQW�P

L[�YDULHV�
GHSHQGLQJ�RQ�DQDO\VLV�UHTXLUHG�)UDFWLRQDWLRQ�LQWR�DOLSKDWLF�DQG�DURP

DWLF�IUDFWLRQV�XVLQJ�D�
5
DSLG�7UDFH�63(�

<HV
<HV

$5
Yes

30
��

$�YLVXDO�H[DP
LQDWLRQ�RI�WKH�VROLG�VDP

SOH�LV�FDUULHG�RXW�WR�DVFHUWDLQ�VDP
SOH�P

DNH�XS��
FRORXU�DQG�DQ\�RWKHU�LQFOXVLRQV��7KLV�LV�QRW�D�JHRWHFKQLFDO�GHVFULSWLRQ�

30
�

1
R�SUHSDUDWLRQ�LV�UHTXLUHG�

$5
N

o

70
��

0
RGLILHG�%6��������������,62

�����������'
HWHUP

LQDWLRQ�RI�7RWDO�2
UJDQLF�&

DUERQ�RU�
7RWDO�&

DUERQ�E\�FRP
EXVWLRQ�LQ�DQ�(OWUD�72

&
�IXUQDFH�DQDO\VHU�LQ�WKH�SUHVHQFH�RI�R[\JHQ��

7KH�&
2
��JHQHUDWHG�LV�TXDQWLILHG�XVLQJ�LQIUD�UHG�GHWHFWLRQ���2

UJDQLF�0
DWWHU��62

0
��

FDOFXODWHG�DV�SHU�($�0
&
(5

76�&
KHP

LFDO�7HVWLQJ�RI�6RLO��0
DUFK������Y��

30
��

'
ULHG�DQG�JURXQG�VROLG�VDP

SOHV�DUH�Z
DVKHG�Z

LWK�K\GURFKORULF�DFLG��WKHQ�ULQVHG�Z
LWK�

GHLRQLVHG�Z
DWHU�WR�UHP

RYH�WKH�P
LQHUDO�FDUERQ�EHIRUH�72

&
�DQDO\VLV�

$'
Yes

70
��

'
HWHUP

LQDWLRQ�RI�SKHQROV�E\�5
HYHUVHG�3KDVHG�+

LJK�3HUIRUP
DQFH�/LTXLG�

&
KURP

DWRJUDSK\�DQG�(OHFWUR�&
KHP

LFDO�'
HWHFWLRQ�

30
��%

$V�5
HFHLYHG�VDP

SOHV�DUH�H[WUDFWHG�LQ�0
HWKDQRO��:

DWHU���������E\�UHFLSURFDO�VKDNHU�
<HV

<HV
$5

Yes

70
��

'
HWHUP

LQDWLRQ�RI�7UDFH�0
HWDOV�E\�,&

3�2
(6��,QGXFWLYHO\�&

RXSOHG�3ODVP
D�±�2

SWLFDO�
(P

LVVLRQ�6SHFWURP
HWU\���:

$7(5
6�E\�0

RGLILHG�8
6(3$�0

HWKRG��������5
HY�������������

0
RGLILHG�(3$�0

HWKRG�����%��5
HY����'

HF�������0
RGLILHG�%6�(1

�,62
�������������

62
,/6�E\�0

RGLILHG�8
6(3�����%��5

HY����'
HF�������0

RGLILHG�(3$�0
HWKRG�����%��5

HY����
'
HF�����

30
��

$FLG�GLJHVWLRQ�RI�DV�UHFHLYHG�VROLG�VDP
SOHV�XVLQJ�$TXD�5

HJLD�UHIOX[HG�DW��������&
��

$5
Yes
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M
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ode Appendix

4
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��������Y��
3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG

��RI���
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LVFUHWH�$QDO\VHU��0
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HY����������R�3KRVSKDWH��������5
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1
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H[�&
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HY���������±�$OO�
DQLRQV�FRP

SDUDEOH�WR�%6�,62
��������������O
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��

([WUDFWLRQ�RI�GULHG�DQG�JURXQG�RU�DV�UHFHLYHG�VDP
SOHV�Z

LWK�GHLRQLVHG�Z
DWHU�LQ�D�����

Z
DWHU�WR�VROLG�UDWLR�XVLQJ�D�UHFLSURFDO�VKDNHU�IRU�DOO�DQDO\WHV�H[FHSW�KH[DYDOHQW�

FKURP
LXP

��([WUDFWLRQ�RI�DV�UHFHLYHG�VDP
SOH�XVLQJ������UDWLR�RI����0

�VRGLXP
�K\GUR[LGH�WR�

VRLO�IRU�KH[DYDOHQW�FKURP
LXP

�XVLQJ�D�UHFLSURFDO�VKDNHU�

<HV
$5

Yes

70
��

$FLG�VROXEOH�VXOSKDWH��7RWDO�6XOSKDWH��DQDO\VHG�E\�,&
3�2

(6
30

���
$�KRW�K\GURFKORULF�DFLG�GLJHVW�LV�SHUIRUP

HG�RQ�DQ�DV�UHFHLYHG�VDP
SOH��DQG�WKH�UHVXOWLQJ�

OLTXRU�LV�DQDO\VHG�
$5

Yes

70
��

$VEHVWRV�%XON�,GHQWLILFDWLRQ�P
HWKRG�EDVHG�RQ�+

6*
�����)LUVW�HGLWLRQ�������

30
��

0
RGLILHG�6&

$�%OXH�%RRN�9����GUDIW������DQG��:
0
���VW�(GLWLRQ�Y����������6ROLG�VDP

SOHV�
XQGHUJR�D�WKRURXJK�YLVXDO�LQVSHFWLRQ�IRU�DVEHVWRV�ILEUHV�SULRU�WR�DVEHVWRV�LGHQWLILFDWLRQ�
XVLQJ�70

����
<HV

$5

70
��

0
RGLILHG�8

6�(3$�P
HWKRGV���������������DQG�����'

�5
HY�������������DQG�%6�����

��������'
HWHUP

LQDWLRQ�RI�S+
�E\�0

HWURKP
�DXWRP

DWHG�SUREH�DQDO\VHU�
30

��
([WUDFWLRQ�RI�DV�UHFHLYHG�VROLG�VDP

SOHV�XVLQJ�RQH�SDUW�VROLG�WR�����SDUWV�GHLRQLVHG�Z
DWHU�

<HV
<HV

$5
N

o

70
��

$QDO\VLV�RI�Z
DWHU�VROXEOH�ERURQ�������H[WUDFW��E\�,&

3�2
(6�

30
��

$V�UHFHLYHG�VROLG�VDP
SOHV�DUH�H[WUDFWHG�Z

LWK�KRW�Z
DWHU�LQ�D������UDWLR�RI�Z

DWHU�WR�VRLO�
UHDG\�IRU�DQDO\VLV�E\�,&

3�
$5

Yes

70
��

0
RGLILHG�8

6(3$�P
HWKRG�2

,$��������������'
HWHUP

LQDWLRQ�RI�F\DQLGH�E\�)ORZ
�,QMHFWLRQ�

$QDO\VHU���:
KHUH�:
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�F\DQLGHV�DUH�UHTXLUHG�D�/LJDQG�GLVSODFHP

HQW�VWHS�LV�FDUULHG�RXW�
EHIRUH�DQDO\VLV��
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��

$V�UHFHLYHG�VROLG�VDP
SOHV�DUH�H[WUDFWHG�Z

LWK��0
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+
�E\�RUELWDO�VKDNHU�IRU�&

\DQLGH��
6XOSKLGH�DQG�7KLRF\DQDWH�DQDO\VLV�

<HV
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$5
Yes

70
���
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LQDWLRQ�RI�6XOSKLGH�7KLRF\DQDWH�E\�6NDODU�&
RQWLQXRXV�)ORZ
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30
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D2

+
�E\�RUELWDO�VKDNHU�IRU�&
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6XOSKLGH�DQG�7KLRF\DQDWH�DQDO\VLV�

$5
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4
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