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Niagara Soils Solutions Ltd. 
Phase Two Environmental Site Assessment 

547 King Street, Port Colborne, ON 

b{нрмлмπлн рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! 5ŜŎŜƳōŜǊ нлнр ƛ 
 

EXECUTIVE SUMMARY 
bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ όb{{[ύ ǿŀǎ ǊŜǘŀƛƴŜŘ ōȅ млллофрнуф hƴǘŀǊƛƻ LƴŎΦ ǘƻ ŎƻƴŘǳŎǘ ŀ tƘŀǎŜ ¢ǿƻ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ ό9{!ύ ƻŦ ǘƘŜ ǇǊƻǇŜǊǘȅ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ Ŝŀǎǘ ǎƛŘŜ ƻŦ YƛƴƎ {ǘǊŜŜǘ ǿƛǘƘ ǘƘŜ 
ƳǳƴƛŎƛǇŀƭ ŀŘŘǊŜǎǎ ƻŦ рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb όƘŜǊŜƛƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άtƘŀǎŜ ¢ǿƻ ǇǊƻǇŜǊǘȅέ 
ƻǊ ǘƘŜ ά{ƛǘŜέύΦ Lǘ ƛǎ ǳƴŘŜǊǎǘƻƻŘ ǘƘŀǘ ǘƘŜ tƘŀǎŜ ¢ǿƻ 9{! ƛǎ ōŜƛƴƎ ǊŜǉǳŜǎǘŜŘ ǘƻ ǎǳǇǇƻǊǘ ŀƴ ǳǇŘŀǘŜ ǘƻ 
aǳƴƛŎƛǇŀƭ tǊƻǇŜǊǘȅ !ǎǎŜǎǎƳŜƴǘ /ƻǊǇƻǊŀǘƛƻƴΩǎ όat!/ύ ŘƻŎǳƳŜƴǘŜŘ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ǇǊƻǇŜǊǘȅ ǳǎŜΦ ! tƘŀǎŜ 
hƴŜ 9{!Σ ŎƻƳǇƭŜǘŜŘ ōȅ b{{[ ƛƴ {ŜǇǘŜƳōŜǊ нлнрΣ ƛŘŜƴǘƛŦƛŜŘ ǘǿŜƴǘȅ όнлύ ǇƻǘŜƴǘƛŀƭƭȅ ŎƻƴǘŀƳƛƴŀǘƛƴƎ 
ŀŎǘƛǾƛǘƛŜǎ όt/!ύ ƛƴ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ǘǿƻ ƻƴπǎƛǘŜ ŀǊŜŀǎ ƻŦ ǇƻǘŜƴǘƛŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴŎŜǊƴ ό!t9/ύ 
ǘƻ ǘƘŜ {ƛǘŜΩǎ ǎƻƛƭΦ ¢ƘŜ ƻƴπǎƛǘŜ t/!ǎ ǿŜǊŜ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ƛƳǇƻǊǘŀǘƛƻƴ ƻŦ Ŧƛƭƭ ƳŀǘŜǊƛŀƭ ƻŦ ǳƴƪƴƻǿƴ ǉǳŀƭƛǘȅΣ ŀƴŘ 
ŀƴ ŀŘƧŀŎŜƴǘ ƘƛǎǘƻǊƛŎ Ŏƻŀƭ ǎǘƻǊŀƎŜ ǇƛƭŜΦ  !ƭƭ ǿƻǊƪ ǿƛƭƭ ōŜ ŎƻƳǇƭŜǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ hƴǘŀǊƛƻ wŜƎǳƭŀǘƛƻƴ 
όhΦ wŜƎύ мроκлп όŀǎ ŀƳŜƴŘŜŘύ ǎǘŀƴŘŀǊŘǎΦ  
 
¢ƘŜ ǎǳƳƳŀǊȅ ƻŦ b{{[Ωǎ ŦƛƴŘƛƴƎǎ ŀǊŜ ŘƻŎǳƳŜƴǘŜŘ ŀǎ ŦƻƭƭƻǿǎΥ 

¶ ¢ǿŜƭǾŜ ƘŀƴŘ ŀǳƎŜǊǎ ǿŜǊŜ ŀŘǾŀƴŎŜŘ ŀǘ ǘƘŜ {ƛǘŜ ǘƻ ŀ ƳŀȄƛƳǳƳ ŘŜǇǘƘ ƻŦ мΦс ƳŜǘǊŜǎ ōŜƭƻǿ ƎǊƻǳƴŘ 
ǎǳǊŦŀŎŜ ǿƛǘƘƛƴ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ ŦƛƭƭΣ ǊŜǿƻǊƪŜŘ ŀƴŘ ƴŀǘƛǾŜ ƳŀǘŜǊƛŀƭǎΦ 

¶ ¢ƘƛǊǘŜŜƴ ŀŘŘƛǘƛƻƴŀƭ ǘŜǎǘ Ǉƛǘǎ ǿŜǊŜ ŜȄŎŀǾŀǘŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ {ƛǘŜ ǘƻ ŀ ƳŀȄƛƳǳƳ ŘŜǇǘƘ ƻŦ мΦр 
ƳŜǘǊŜǎ ōŜƭƻǿ ƎǊƻǳƴŘ ǎǳǊŦŀŎŜΦ 

¶ /ƻƴǘŀƳƛƴŀƴǘǎ ƻŦ ŎƻƴŎŜǊƴ ƛƴŎƭǳŘŜŘ aŜǘŀƭǎΣ IȅŘǊƛŘŜπŦƻǊƳƛƴƎ aŜǘŀƭǎΣ tŜǘǊƻƭŜǳƳ IȅŘǊƻŎŀǊōƻƴǎ όCм 
ǘƻ CпύΣ .ŜƴȊŜƴŜΣ ¢ƻƭǳŜƴŜΣ 9ǘƘȅƭōŜƴȊŜƴŜΣ ·ȅƭŜƴŜΣ tƻƭȅŎȅŎƭƛŎ !ǊƻƳŀǘƛŎ IȅŘǊƻŎŀǊōƻƴǎ ŀƴŘ ±ƻƭŀǘƛƭŜ 
hǊƎŀƴƛŎ /ƻƳǇƻǳƴŘǎΦ 

¶ {ƻƛƭ ŜȄŎŜŜŘŀƴŎŜǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀǘ ǎƛȄǘŜŜƴ ǎŀƳǇƭŜ ƭƻŎŀǘƛƻƴǎ ŦƻǊ aŜǘŀƭǎ ŀƴŘκƻǊ t!Iǎ ŜȄŎŜŜŘƛƴƎ 
ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ŎǊƛǘŜǊƛŀΦ 

 
bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ ǘƘŜǊŜŦƻǊŜ ŎƻƴŎƭǳŘŜǎ ǘƘŀǘ ǘƘŜ tƘŀǎŜ ¢ǿƻ 9{! Ƙŀǎ ƛŘŜƴǘƛŦƛŜŘ ŜȄŎŜŜŘŀƴŎŜǎ ƻŦ ǘƘŜ 
ŀǇǇƭƛŎŀōƭŜ ¢ŀōƭŜ о bƻƴπtƻǘŀōƭŜ DǊƻǳƴŘǿŀǘŜǊ /ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ ŦƻǊ wŜǎƛŘŜƴǘƛŀƭκtŀǊƪƭŀƴŘκLƴǎǘƛǘǳǘƛƻƴŀƭ 
ƭŀƴŘ ǳǎŜ ŦƻǊ ŎƻŀǊǎŜπƎǊŀƛƴŜŘ ǎƻƛƭǎ ŀǘ ƳǳƭǘƛǇƭŜ ƭƻŎŀǘƛƻƴǎ ŀŎǊƻǎǎ ǘƘŜ {ƛǘŜΦ !ǎ ǎǳŎƘΣ ǘƘŜ {ƛǘŜ ŘƻŜǎ ƴƻǘ ŎǳǊǊŜƴǘƭȅ 
ƳŜŜǘ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ƻǳǘƭƛƴŜŘ ƛƴ hΦ wŜƎΦ мроκлп όŀǎ ŀƳŜƴŘŜŘύ ŦƻǊ ǘƘŜ ƛƴǘŜƴŘŜŘ ǇǊƻǇŜǊǘȅ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴΦ 
¢ŀǊƎŜǘŜŘ ŜȄŎŀǾŀǘƛƻƴ ŀƴŘ ƻŦŦπǎƛǘŜ ŘƛǎǇƻǎŀƭ ƻŦ ǘƘŜ ƛƳǇŀŎǘŜŘ ǎƻƛƭǎΣ ŦƻƭƭƻǿŜŘ ōȅ ŎƻƴŦƛǊƳŀǘƻǊȅ ǾŜǊƛŦƛŎŀǘƛƻƴ 
ǎŀƳǇƭƛƴƎ ŀƴŘ ƭŀōƻǊŀǘƻǊȅ ŀƴŀƭȅǎƛǎΣ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ŀŎƘƛŜǾŜ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ŎǊƛǘŜǊƛŀ ŀƴŘ 
ǎǳǇǇƻǊǘ ǘƘŜ ƛƴǘŜƴŘŜŘ ǳǇŘŀǘŜ ǘƻ ƭŀƴŘ ǳǎŜ ŘƻŎǳƳŜƴǘŀǘƛƻƴΦ 
 



bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ 
tƘŀǎŜ ¢ǿƻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ 

рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb 

b{нрмлмπлн рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! 5ŜŎŜƳōŜǊ нлнр м 
 

¢!.[9 hC /hb¢9b¢{ 

мΦл Lb¢wh5¦/¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦо 

мΦм {L¢9 59{/wLt¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ о 
мΦн twht9w¢¸ h²b9w{ILt ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ о 
мΦо /¦ww9b¢ !b5 twhth{95 C¦¢¦w9 ¦{9{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ п 
мΦп !tt[L/!.[9 {L¢9 /hb5L¢Lhb {¢!b5!w5{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ п 

нΦл .!/YDwh¦b5 LbChwa!¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦр 

нΦм tI¸{L/![ {9¢¢LbD ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ р 

оΦл {/ht9 hC Lb±9{¢LD!¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦс 

оΦм h±9w±L9² hC {L¢9 Lb±9{¢LD!¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ с 
оΦн a95L! Lb±9{¢LD!¢95 ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ с 
оΦо 59±L!¢Lhb Cwha {!at[LbD !b5 !b![¸{L{ t[!b ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ с 
оΦп Lat95La9b¢{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ с 

пΦл Lb±9{¢LD!¢Lhb a9¢Ih5 ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦт 

пΦм tI!{9 ¢²h 9{! D9b9w![ h±9w±L9² ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ т 
пΦн ¦¢L[L¢¸ /[9!w!b/9 ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ т 
пΦо I!b5 !¦D9w ϧ 9·/!±!¢Lhb !/¢L±L¢L9{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ т 
пΦп {hL[ {!at[LbD ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ т 
пΦр {hL[Υ CL9[5 {/w99bLbD a9!{¦w9a9b¢{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ т 
пΦс !b![¸¢L/![ ¢9{¢LbD ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ у 
пΦт w9{L5¦9 a!b!D9a9b¢ twh/95¦w9{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ у 
пΦу v¦![L¢¸ !{{¦w!b/9 !b5 v¦![L¢¸ /hb¢wh[ a9!{¦w9{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ у 

рΦл w9±L9² !b5 9±![¦!¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦф 

рΦм D9h[hD¸ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ ф 
рΦн {hL[ ¢9·¢¦w9 ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ ф 
рΦо {hL[ v¦![L¢¸ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ ф 

сΦл /hb/[¦{Lhb{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мм 

сΦм {LDb!¢¦w9{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мм 

тΦл [LaL¢!¢Lhb{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мн 

уΦл w9C9w9b/9{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мо 

 
CLD¦w9{ 
CƛƎǳǊŜ мΥ {ƛǘŜ [ƻŎŀǘƛƻƴ 
CƛƎǳǊŜ нΥ {ƛǘŜ [ŀȅƻǳǘ ϧ CŜŀǘǳǊŜǎ 
CƛƎǳǊŜ оΥ tƻǘŜƴǘƛŀƭƭȅ /ƻƴǘŀƳƛƴŀǘƛƴƎ !ŎǘƛǾƛǘƛŜǎ 
CƛƎǳǊŜ пΥ !ǊŜŀǎ ƻŦ tƻǘŜƴǘƛŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ /ƻƴŎŜǊƴ 
CƛƎǳǊŜ рΥ !ǊŜŀǎ ƻŦ tƻǘŜƴǘƛŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ /ƻƴŎŜǊƴ ǿƛǘƘ wŜǎǇŜŎǘ ǘƻ !t9/ 
CƛƎǳǊŜ сΥ {ƻƛƭ wŜǎǳƭǘǎ 



bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ 
tƘŀǎŜ ¢ǿƻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ 

рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb 

b{нрмлмπлн рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! 5ŜŎŜƳōŜǊ нлнр н 
 

CƛƎǳǊŜ тΥ {ƻƛƭ 5ŜƭƛƴŜŀǘƛƻƴ wŜǎǳƭǘǎ 
 
¢!.[9{ 
¢ŀōƭŜ мΥ  {ƛǘŜ /ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ !ǇǇƭƛŎŀōƭŜ ǘƻ ǘƘŜ tƘŀǎŜ ¢ǿƻ tǊƻǇŜǊǘȅ 
¢ŀōƭŜ нΥ  wŜǎǳƭǘǎ ƻŦ DǊŀƛƴ {ƛȊŜ !ƴŀƭȅǎƛǎ 
¢ŀōƭŜ оΥ  IŀƴŘ !ǳƎŜǊ ǊŜǎǳƭǘǎ ǾǎΦ aŜǘŀƭǎ  
¢ŀōƭŜ пΥ  IŀƴŘ !ǳƎŜǊ ǊŜǎǳƭǘǎ ǾǎΦ t!Iǎ  
¢ŀōƭŜ рΥ  ¢Ŝǎǘ tƛǘ ǊŜǎǳƭǘǎ ǾǎΦ aŜǘŀƭǎ 
¢ŀōƭŜ сΥ  ¢Ŝǎǘ tƛǘ ǊŜǎǳƭǘǎ ǾǎΦ t!Iǎ 
 
!tt9b5L/9{ 
!Φ IŀƴŘ !ǳƎŜǊ ŀƴŘ ¢Ŝǎǘ tƛǘ [ƻƎǎ 
.Φ /ŜǊǘƛŦƛŎŀǘŜǎ ƻŦ !ƴŀƭȅǎƛǎ ς {ƻƛƭ 
/Φ DǊŀƛƴ {ƛȊŜ !ƴŀƭȅǎƛǎ 
 

!/whb¸a{ !b5 !..w9±L!¢Lhb{ 
!t9/                  !ǊŜŀ ƻŦ tƻǘŜƴǘƛŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ /ƻƴŎŜǊƴ 
ōƎǎ 
.¢9·               

.Ŝƭƻǿ DǊƻǳƴŘ {ǳǊŦŀŎŜ 

.ŜƴȊŜƴŜΣ ¢ƻƭǳŜƴŜΣ 9ǘƘȅƭōŜƴȊŜƴŜΣ ·ȅƭŜƴŜ 
/h/ /Ƙŀƛƴ ƻŦ /ǳǎǘƻŘȅ 
9/  9ƭŜŎǘǊƛŎŀƭ /ƻƴŘǳŎǘƛǾƛǘȅ 
9{!                   9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ 
a9/t aƛƴƛǎǘǊȅ ƻŦ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘΣ /ƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ tŀǊƪǎ 
ah9// 
at!/ 

aƛƴƛǎǘǊȅ ƻŦ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ /ƭƛƳŀǘŜ /ƘŀƴƎŜ 
aǳƴƛŎƛǇŀƭ tǊƻǇŜǊǘȅ !ǎǎŜǎǎƳŜƴǘ /ƻǊǇƻǊŀǘƛƻƴ 

bt/! bƛŀƎŀǊŀ tŜƴƛƴǎǳƭŀ /ƻƴǎŜǊǾŀǘƛƻƴ !ǳǘƘƻǊƛǘȅ 
hΦ wŜƎΦ            hƴǘŀǊƛƻ wŜƎǳƭŀǘƛƻƴ 
t!Iǎ                 tƻƭȅŎȅŎƭƛŎ !ǊƻƳŀǘƛŎ IȅŘǊƻŎŀǊōƻƴǎ 
t/! tƻǘŜƴǘƛŀƭƭȅ /ƻƴǘŀƳƛƴŀǘƛƴƎ !ŎǘƛǾƛǘȅ 
tI/ǎ 
w{/ 
{!t                  

tŜǘǊƻƭŜǳƳ IȅŘǊƻŎŀǊōƻƴǎ 
wŜŎƻǊŘ ƻŦ {ƛǘŜ /ƻƴŘƛǘƛƻƴ 
{ŀƳǇƭƛƴƎ ŀƴŘ !ƴŀƭȅǎƛǎ tƭŀƴ 

{!w  {ƻŘƛǳƳ !ŘǎƻǊǇǘƛƻƴ wŀǘƛƻ 
{htǎ {ǘŀƴŘŀǊŘ hǇŜǊŀǘƛƴƎ tǊƻŎŜŘǳǊŜǎ 
{/{ {ƛǘŜ /ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ 
±h/ǎ                 ±ƻƭŀǘƛƭŜ hǊƎŀƴƛŎ /ƻƳǇƻǳƴŘǎ 
  



bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ 
tƘŀǎŜ ¢ǿƻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ 

рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb 

b{нрмлмπлн рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! 5ŜŎŜƳōŜǊ нлнр о 
 

мΦл Lb¢wh5¦/¢Lhb 
bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ όb{{[ύ ǿŀǎ ǊŜǘŀƛƴŜŘ ōȅ млллофрнуф hƴǘŀǊƛƻ LƴŎΦ ǘƻ ŎƻƴŘǳŎǘ ŀ tƘŀǎŜ ¢ǿƻ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ ό9{!ύ ƻŦ ǘƘŜ ǇǊƻǇŜǊǘȅ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ Ŝŀǎǘ ǎƛŘŜ ƻŦ YƛƴƎ {ǘǊŜŜǘ ǿƛǘƘ ǘƘŜ 
ƳǳƴƛŎƛǇŀƭ ŀŘŘǊŜǎǎ ƻŦ рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb όƘŜǊŜƛƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άtƘŀǎŜ ¢ǿƻ ǇǊƻǇŜǊǘȅέ 
ƻǊ ǘƘŜ ά{ƛǘŜέύΦ Lǘ ƛǎ ǳƴŘŜǊǎǘƻƻŘ ǘƘŀǘ ǘƘŜ tƘŀǎŜ ¢ǿƻ 9{! ƛǎ ōŜƛƴƎ ǊŜǉǳŜǎǘŜŘ ǘƻ ǎǳǇǇƻǊǘ ŀƴ ǳǇŘŀǘŜ ǘƻ 
aǳƴƛŎƛǇŀƭ tǊƻǇŜǊǘȅ !ǎǎŜǎǎƳŜƴǘ /ƻǊǇƻǊŀǘƛƻƴΩǎ όat!/ύ ŘƻŎǳƳŜƴǘŜŘ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ǇǊƻǇŜǊǘȅ ǳǎŜΦ !ƭƭ ǿƻǊƪ 
ǿƛƭƭ ōŜ ŎƻƳǇƭŜǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ hƴǘŀǊƛƻ wŜƎǳƭŀǘƛƻƴ όhΦ wŜƎύ мроκлп όŀǎ ŀƳŜƴŘŜŘύ ǎǘŀƴŘŀǊŘǎΦ ¢ƘŜ 
{ƛǘŜ ƭƻŎŀǘƛƻƴ ƛǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ мΦ !ǳǘƘƻǊƛȊŀǘƛƻƴ ǘƻ ǇǊƻŎŜŜŘ ǿƛǘƘ ǘƘŜ tƘŀǎŜ ¢ǿƻ 9{! ǿŀǎ ǊŜŎŜƛǾŜŘ ŦǊƻƳ 
aǊΦ 5ǊŜǿ ¢ƻǘƘΦ ¢ƘŜ ŎƻƴǘŀŎǘ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ 5ǊŜǿ ¢ƻǘƘ ƛǎΥ 

 
млллофрнуф hƴǘŀǊƛƻ LƴŎΦ 
мо /ŀǊƭǘƻƴ {ǘǊŜŜǘ {ƻǳǘƘ 

¢ƘƻǊƻƭŘΣ hb 
[н± м½р 
 

! tƘŀǎŜ hƴŜ 9{!Σ ŎƻƳǇƭŜǘŜŘ ōȅ b{{[ ƛƴ {ŜǇǘŜƳōŜǊ нлнрΣ ƛŘŜƴǘƛŦƛŜŘ ǘǿŜƴǘȅ όнлύ ǇƻǘŜƴǘƛŀƭƭȅ ŎƻƴǘŀƳƛƴŀǘƛƴƎ 
ŀŎǘƛǾƛǘƛŜǎ όt/!ύ ƛƴ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ǘǿƻ ƻƴπǎƛǘŜ ŀǊŜŀǎ ƻŦ ǇƻǘŜƴǘƛŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴŎŜǊƴ ό!t9/ύ 
ǘƻ ǘƘŜ {ƛǘŜΩǎ ǎƻƛƭΦ ¢ƘŜ ƻƴπǎƛǘŜ t/!ǎ ǿŜǊŜ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ƛƳǇƻǊǘŀǘƛƻƴ ƻŦ Ŧƛƭƭ ƳŀǘŜǊƛŀƭ ƻŦ ǳƴƪƴƻǿƴ ǉǳŀƭƛǘȅΣ ŀƴŘ 
ŀƴ ŀŘƧŀŎŜƴǘ ƘƛǎǘƻǊƛŎ Ŏƻŀƭ ǎǘƻǊŀƎŜ ǇƛƭŜΦ 
 
мΦм {ƛǘŜ 5ŜǎŎǊƛǇǘƛƻƴ 
¢ƘŜ tƘŀǎŜ ¢ǿƻ 9{! ŎƻǾŜǊǎ ŀƴ ŀǊŜŀ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ лΦу ƘŜŎǘŀǊŜǎ ǎǳǇǇƻǊǘƛƴƎ ŀ ǎƛƴƎƭŜ ǘǿƻπǎǘƻǊŜȅ 
ǊŜǎƛŘŜƴǘƛŀƭ ŘǿŜƭƭƛƴƎΦ ! ǎƘŀǊŜŘ ƭŀƴŜǿŀȅΣ ŦƻǊ ǊŜŀǊ ŀŎŎŜǎǎΣ ƛǎ ŀƭƻƴƎ ǘƘŜ ǎƻǳǘƘŜǊƴ ōƻǊŘŜǊ ƻŦ ǘƘŜ {ƛǘŜΦ ¢ƘŜ 
ōǳƛƭŘƛƴƎ ƛǎ ǘȅǇƛŎŀƭ ƻŦ ŀ ǇǊƻǎǇŜǊƻǳǎ ǊŜǎƛŘŜƴǘƛŀƭ ōǊƛŎƪ ŦŀœŀŘŜ ŘǿŜƭƭƛƴƎ ƻŦ ǘƘŜ ŜŀǊƭȅ мфллΩǎ ŜǊŀΦ CǊƻƳ ǘƘŜ ƳƛŘ 
нлллǎΣ ǘƘŜǊŜ ƛǎ ŜǾƛŘŜƴŎŜ όDƻƻƎƭŜ aŀǇǎ ς {ǘǊŜŜǘ ±ƛŜǿ όнллтκлфκмнύύ ǘƘŀǘ ŎƻƳƳŜǊŎƛŀƭ ŀŎǘƛǾƛǘȅ ƻŎŎǳǊǊŜŘ ƻƴ 
ǘƘŜ {ƛǘŜΣ ǳƴŘŜǊ ǘƘŜ ƴŀƳŜ ƻŦΥ ά9ƴƎƭƛǎƘ wƻƻǘǎΣ IŀƛǊ 5ŜǎƛƎƴέΦ 5ǳǊƛƴƎ ǘƘŜ {ƛǘŜ ǾƛǎƛǘΣ ƛǘ ǿŀǎ ŜǾƛŘŜƴǘ ǘƘŀǘ ǘƘŜ 
ƘƻǳǎŜ ƘŀŘ ǊŜŎŜƴǘƭȅ ōŜŜƴ ǳǎŜŘ ŦƻǊ ƳǳƭǘƛπǊŜǎƛŘŜƴǘƛŀƭ ǇǳǊǇƻǎŜǎ ōǳǘ ǿŀǎ ǾŀŎŀƴǘ ŀǘ ǘƘŜ ǘƛƳŜΦ ¢ƘŜ мфнм ŀŜǊƛŀƭ 
ǇƘƻǘƻ ǊŜŦƭŜŎǘǎ ǘƘŜ ōǳƛƭŘƛƴƎ ǇǊƛƻǊ ǘƻ ŀƴȅ ŀŘŘƛǘƛƻƴǎΣ ǿƘƛŎƘ ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ƘŀǾŜ ƻŎŎǳǊǊŜŘ ǎƻƳŜǘƛƳŜ ŘǳǊƛƴƎ 
ǘƘŜ мфрлǎΦ ¢ƘŜ ǇǊƻǇŜǊǘȅ ƛǎ ǎƛǘǳŀǘŜŘ ƻƴ ǘƘŜ Ŝŀǎǘ ǎƛŘŜ ƻŦ YƛƴƎ {ǘǊŜŜǘ ǿƛǘƘ ǾŀŎŀƴǘ ƭŀƴŘ ŀŘƧŀŎŜƴǘ ǘƻ ōƻǘƘ ǘƘŜ 
ǎƻǳǘƘ ŀƴŘ ŜŀǎǘΦ ¢ƘŜ ²ŜƭƭŀƴŘ /ŀƴŀƭ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ тм Ƴ ǘƻ ǘƘŜ ŜŀǎǘΦ  !ŎŎƻǊŘƛƴƎ ǘƻ bƛŀƎŀǊŀ bŀǾƛƎŀǘƻǊΣ ǘƘŜ 
tƘŀǎŜ ¢ǿƻ ǇǊƻǇŜǊǘȅ ƛǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άwŜǘŀƛƭ ǳǎŜ ŎƻƴǾŜǊǘŜŘ ŦǊƻƳ ƘƻǳǎŜέ ǿƛǘƘ ŀ ǘŀȄ Ǌƻƭƭ ƴǳƳōŜǊ ƻŦ 
нтммлоллнфлррлл ŀƴŘ ǎǳǇǇƻǊǘƛƴƎ ŀƴ ŜǎǘƛƳŀǘŜŘ ōǳƛƭŘƛƴƎ ŦƻƻǘǇǊƛƴǘ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нмф ƳнΦ ¢ƘŜ ŎƭƻǎŜǎǘ 
ƳŀƧƻǊ ƛƴǘŜǊǎŜŎǘƛƻƴ ƛǎ YƛƴƎ {ǘǊŜŜǘ ŀƴŘ Yƛƭƭŀƭȅ {ǘǊŜŜǘ ²ŜǎǘΣ ƭƻŎŀǘŜŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ млс Ƴ ǘƻ ǘƘŜ 
ǎƻǳǘƘΦ {ǳǊǊƻǳƴŘƛƴƎ ƭŀƴŘ ǳǎŜǎ ƛƴŎƭǳŘŜ ǊŜǎƛŘŜƴǘƛŀƭΣ ŎƻƳƳǳƴƛǘȅ ŀƴŘ ŎƻƳƳŜǊŎƛŀƭΦ 

мΦн tǊƻǇŜǊǘȅ hǿƴŜǊǎƘƛǇ 
¢ƘŜ ŎǳǊǊŜƴǘ ƻǿƴŜǊ ƻŦ ǘƘŜ ǎǳōƧŜŎǘ ǇǊƻǇŜǊǘȅ ƛǎ ǊŜŎƻǊŘŜŘ ŀǎ {ŀƴŘƻǊ 5ǊŜǿ ¢ƻǘƘΦ  
 



bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ 
tƘŀǎŜ ¢ǿƻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ 

рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb 

b{нрмлмπлн рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! 5ŜŎŜƳōŜǊ нлнр п 
 

мΦо /ǳǊǊŜƴǘ ŀƴŘ tǊƻǇƻǎŜŘ CǳǘǳǊŜ ¦ǎŜǎ 
¢ƘŜ {ƛǘŜ ƛǎ ŎǳǊǊŜƴǘƭȅ ŘŜǎŎǊƛōŜŘ ŀǎ ǊŜǎƛŘŜƴǘƛŀƭ ƭŀƴŘ ǳǎŜ ǿƛǘƘ ŀ ǎƛƴƎƭŜ ŘǿŜƭƭƛƴƎΦ bƻ ǇǊƻǇƻǎŜŘ ŎƘŀƴƎŜ ƛƴ ƭŀƴŘ 
ǳǎŜ ǿƛƭƭ ƻŎŎǳǊΦ   
 
мΦп !ǇǇƭƛŎŀōƭŜ {ƛǘŜ /ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ 
¦ƴŘŜǊ hƴǘŀǊƛƻ wŜƎǳƭŀǘƛƻƴ όhΦ wŜƎΦύ мроκлпΣ ŀǎ ŀƳŜƴŘŜŘΣ ǘƘŜ a9/t Ƙŀǎ ƻǳǘƭƛƴŜŘ {ƛǘŜ /ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ 
ό{/{ύ ƛƴ ǘƘŜ ŘƻŎǳƳŜƴǘ ǘƛǘƭŜŘ ά{ƻƛƭΣ DǊƻǳƴŘ ²ŀǘŜǊ ŀƴŘ {ŜŘƛƳŜƴǘ {ǘŀƴŘŀǊŘǎ ŦƻǊ ¦ǎŜ ¦ƴŘŜǊ tŀǊǘ ·±Φм ƻŦ ǘƘŜ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !Ŏǘέ ŘŀǘŜŘ !ǇǊƛƭ мрΣ нлммΦ ¢ƘŜ {/{ ŀǇǇƭƛŎŀōƭŜ ǘƻ ǘƘŜ tƘŀǎŜ ¢ǿƻ ǇǊƻǇŜǊǘȅ ƘŀǾŜ 
ōŜŜƴ ŜǾŀƭǳŀǘŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŀǘƛƻƴŀƭŜ ƭƛǎǘŜŘ ƛƴ ¢ŀōƭŜ м ōŜƭƻǿΦ 
 
¢ŀōƭŜ мΥ {ƛǘŜ /ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ !ǇǇƭƛŎŀōƭŜ ǘƻ ǘƘŜ tƘŀǎŜ ¢ǿƻ tǊƻǇŜǊǘȅ 
tǊƻǇŜǊǘȅ ¦ǎŜ ¢ƘŜ ǇǊƻǇƻǎŜŘ ŦǳǘǳǊŜ ƭŀƴŘ ǳǎŜ ƛǎ ǊŜǎƛŘŜƴǘƛŀƭΤ ǘƘŜǊŜŦƻǊŜΣ ǘƘŜ {/{ ŦƻǊ wŜǎƛŘŜƴǘƛŀƭκ 

tŀǊƪƭŀƴŘκLƴǎǘƛǘǳǘƛƻƴŀƭ όwκtκLύ ƭŀƴŘ ǳǎŜ ǿŀǎ ŀǇǇƭƛŜŘΦ 
DǊŀƛƴ {ƛȊŜ {ƻƛƭ ƎǊŀƛƴ ǎƛȊŜ ŀƴŀƭȅǎŜǎ ŦƻǊ ƻƴŜ ƻŦ ǘƘŜ ǘƘǊŜŜ ǎŜƭŜŎǘŜŘ ǎŀƳǇƭŜǎ ƛƴŘƛŎŀǘŜŘ ŎƻŀǊǎŜ ǘŜȄǘǳǊŜ 

ōŀǎŜŘ ƻƴ стΦп ҈ ǊŜǘŀƛƴŜŘ ƻƴ тр ҡƳ ǎƛŜǾŜΦ  ¢ƘŜǊŜŦƻǊŜΣ ŎƻŀǊǎŜ ŎǊƛǘŜǊƛŀ ǿŀǎ ǳǘƛƭƛȊŜŘ ƛƴ 
ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ 

DǊƻǳƴŘǿŀǘŜǊ ¦ǎŜ ϧ 
bƻƴπtƻǘŀōƭŜ {ǘŀƴŘŀǊŘ 
WǳǎǘƛŦƛŎŀǘƛƻƴ   

! ǊŜǾƛŜǿ ƻŦ ǘƘŜ a9/t ǿŜƭƭ ǊŜŎƻǊŘǎ ŘŀǘŀōŀǎŜΣ ƳǳƴƛŎƛǇŀƭ ǿŀǘŜǊ ǎŜǊǾƛŎƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴΣ 
ƘƛǎǘƻǊƛŎŀƭ ŀƛǊ ǇƘƻǘƻǎΣ ŦƛŜƭŘ ƻōǎŜǊǾŀǘƛƻƴǎΣ ŀƴŘ ŀǾŀƛƭŀōƭŜ ōŀŎƪƎǊƻǳƴŘ ŘƻŎǳƳŜƴǘǎ ǿŀǎ 
ŎƻƳǇƭŜǘŜŘ ŦƻǊ ǘƘŜ {ǘǳŘȅ !ǊŜŀ όнрл Ƴ ǊŀŘƛǳǎύΦ bƻ ǿŜƭƭǎ ǳǎŜŘ ƻǊ ƛƴǘŜƴŘŜŘ ŦƻǊ ǳǎŜ ŀǎ ŀ 
ǎƻǳǊŎŜ ƻŦ ǿŀǘŜǊ ŦƻǊ ƘǳƳŀƴ ŎƻƴǎǳƳǇǘƛƻƴ ƻǊ ŀƎǊƛŎǳƭǘǳǊŜ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ƻƴ ǘƘŜ 
ǇǊƻǇŜǊǘȅ ƻǊ ƻƴ ŀƴȅ ǇǊƻǇŜǊǘƛŜǎ ǿƛǘƘƛƴ ǘƘŜ {ǘǳŘȅ !ǊŜŀΦ  !ŎŎƻǊŘƛƴƎƭȅΣ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ƛƴ 
{ǳōǎŜŎǘƛƻƴ орόнύΣ ǇŀǊŀƎǊŀǇƘ оόƛƛύ ŀǊŜ ǎŀǘƛǎŦƛŜŘΣ ŀƴŘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ƴƻƴπǇƻǘŀōƭŜ 
ƎǊƻǳƴŘǿŀǘŜǊ {ƛǘŜ /ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ ŘƻŜǎ ƴƻǘ ǊŜǉǳƛǊŜ ƳǳƴƛŎƛǇŀƭ ŎƻƴǎŜƴǘΦ  

²ƛǘƘƛƴ ол Ƴ ƻŦ ŀ 
²ŀǘŜǊōƻŘȅ 

¢ƘŜ {ƛǘŜ ŘƻŜǎ ƴƻǘ ƛƴŎƭǳŘŜ ŀƭƭ ƻǊ ǇŀǊǘ ƻŦ ŀ ǿŀǘŜǊ ōƻŘȅΣ ƛǘ ƛǎ ƴƻǘ ŀŘƧŀŎŜƴǘ ǘƻ ŀ ǿŀǘŜǊ 
ōƻŘȅΣ ŀƴŘ ƛǘ ŘƻŜǎ ƴƻǘ ƛƴŎƭǳŘŜ ƭŀƴŘ ǿƛǘƘƛƴ ол Ƴ ƻŦ ŀ ǿŀǘŜǊ ōƻŘȅΦ  !ǎ ǎǳŎƘΣ {ƛǘŜ 
/ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ ŦƻǊ ǳǎŜ ǿƛǘƘƛƴ ол Ƴ ƻŦ ŀ ǿŀǘŜǊ ōƻŘȅ ǿŜǊŜ ƴƻǘ ŀǇǇƭƛŜŘΦ   

5ŜǇǘƘ ǘƻ .ŜŘǊƻŎƪ .ŀǎŜŘ ƻƴ ǘƘŜ ƘŀƴŘ ŀǳƎŜǊ ŀŎǘƛǾƛǘƛŜǎΣ ǘƘŜǊŜ ƛǎ ƳƻǊŜ ǘƘŀƴ нΦл Ƴ ƻŦ ǎƻƛƭ ōŜǘǿŜŜƴ ǘƘŜ 
ƎǊƻǳƴŘ ǎǳǊŦŀŎŜ ŀƴŘ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ōŜŘǊƻŎƪ ǎǳǊŦŀŎŜ ŀǘ ǘƘŜ {ƛǘŜΦ ¢ƘŜǊŜŦƻǊŜΣ ǎƘŀƭƭƻǿ 
ƎǊƻǳƴŘǿŀǘŜǊ ǎƻƛƭ ŎǊƛǘŜǊƛŀ ŀǊŜ ƴƻǘ ŀǇǇƭƛŎŀōƭŜΦ 

ǇI ¢ƘŜ ǇI ƭŜǾŜƭǎ ŀŎǊƻǎǎ ǘƘŜ {ƛǘŜ ǿŜǊŜ ƴƻǘŜŘ ŀǎ ŀōƻǾŜ р ŀƴŘ ōŜƭƻǿ фΦ 

9ƴǾƛǊƻƴƳŜƴǘŀƭƭȅ 
{ŜƴǎƛǘƛǾŜ !ǊŜŀ ϧ !ǊŜŀ ƻŦ 
bŀǘǳǊŀƭ {ƛƎƴƛŦƛŎŀƴŎŜ 

¢ƘŜ tƘŀǎŜ ¢ǿƻ tǊƻǇŜǊǘȅ ƛǎ ƴƻǘ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ŀƴ !ǊŜŀ ƻŦ bŀǘǳǊŀƭ {ƛƎƴƛŦƛŎŀƴŎŜ ǳƴŘŜǊ hΦ 
wŜƎΦ мроκлп ŀǎ ŀƳŜƴŘŜŘΣ ŀǎ ǘƘŜ tƘŀǎŜ ¢ǿƻ tǊƻǇŜǊǘȅ ŘƻŜǎ ƴƻǘ ƛƴŎƭǳŘŜ ƭŀƴŘ ƻǊ ƛǎ ǿƛǘƘƛƴ 
ол Ƴ ƻŦ ƭŀƴŘ ǘƘŀǘ ǿƻǳƭŘ ōŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ŀƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭƭȅ {ŜƴǎƛǘƛǾŜ !ǊŜŀ  

 
¢ƘŜǊŜŦƻǊŜΣ ōŀǎŜŘ ƻƴ ǘƘŜ ŀōƻǾŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΣ ¢ŀōƭŜ о Cǳƭƭ 5ŜǇǘƘ DŜƴŜǊƛŎ {ƛǘŜ /ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ ƛƴ ŀ 
bƻƴπtƻǘŀōƭŜ DǊƻǳƴŘǿŀǘŜǊ /ƻƴŘƛǘƛƻƴ ŦƻǊ wŜǎƛŘŜƴǘƛŀƭκtŀǊƪƭŀƴŘκLƴǎǘƛǘǳǘƛƻƴŀƭ ƭŀƴŘ ǳǎŜΣ ŎƻŀǊǎŜπƎǊŀƛƴŜŘ ǎƻƛƭ 
ŎǊƛǘŜǊƛŀ ǿŜǊŜ ǳǘƛƭƛȊŜŘ ŦƻǊ ǘƘŜ tƘŀǎŜ ¢ǿƻ 9{! ƛƴǾŜǎǘƛƎŀǘƛƻƴΦ  



bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ 
tƘŀǎŜ ¢ǿƻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ 

рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb 

b{нрмлмπлн рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! 5ŜŎŜƳōŜǊ нлнр р 
 

нΦл .!/YDwh¦b5 LbChwa!¢Lhb 
нΦм tƘȅǎƛŎŀƭ {ŜǘǘƛƴƎ 
! ǊŜǾƛŜǿ ƻŦ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ bƻǊǘƘŜǊƴ 5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ aƛƴŜǎΣ DŜƻƭƻƎȅ hƴǘŀǊƛƻ {Ǉŀǘƛŀƭ {ŜŀǊŎƘ ǘƻƻƭ ŀǎ ǿŜƭƭ 
ŀǎ άvǳŀǘŜǊƴŀǊȅ DŜƻƭƻƎȅ ƻŦ {ƻǳǘƘŜǊƴ hƴǘŀǊƛƻέΣ aŀǇ нпфс ŀƴŘ aŀǇ нрппΣ ǎƘƻǿƛƴƎ ǘƘŜ ά.ŜŘǊƻŎƪ DŜƻƭƻƎȅ 
ƻŦ {ƻǳǘƘŜǊƴ hƴǘŀǊƛƻέΣ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜ ƴŀǘƛǾŜ ƻǾŜǊōǳǊŘŜƴ ƛǎ DƭŀŎƛƻƭŀŎǳǎǘǊƛƴŜ ŘŜǇƻǎƛǘǎΥ ǎƛƭǘ ŀƴŘ ŎƭŀȅΣ 
ƳƛƴƻǊ ǎŀƴŘΤ ōŀǎƛƴ ŀƴŘ ǉǳƛŜǘ ǿŀǘŜǊ ŘŜǇƻǎƛǘǎ ǳƴŘŜǊƭŀƛƴ ōȅ ƭƛƳŜǎǘƻƴŜΣ ŘƻƭƻǎǘƻƴŜΣ ǎƘŀƭŜΣ ǎŀƴŘǎǘƻƴŜΣ ƎȅǇǎǳƳΣ 
ǎŀƭǘΣ ǿƘƛŎƘ ōŜƭƻƴƎǎ ǘƻ ǘƘŜ aƛŘŘƭŜ 5ŜǾƻƴƛŀƴΦ 5ŜǇǘƘ ǘƻ ǳƴŎƻƴŦƛƴŜŘ ƎǊƻǳƴŘǿŀǘŜǊ ǊŀƴƎŜǎ ōŜǘǿŜŜƴ нΦп ǘƻ оΦл 
ƳŜǘŜǊǎ ōŜƭƻǿ ƎǊƻǳƴŘ ǎǳǊŦŀŎŜ όƳōƎǎύΣ ŀƴŘ ǘƘŜ ŎƻƴŦƛƴŜŘ ŀǉǳƛŦŜǊ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ оΦс ƳōƎǎΣ ōŀǎŜŘ ƻƴ ŀ 
ǊŜǾƛŜǿ ƻŦ ƭƻŎŀƭ ǿŜƭƭ ǊŜŎƻǊŘǎΦ ¢ƘŜ ŜǎǘƛƳŀǘŜŘ ŘŜǇǘƘ ǘƻ ōŜŘǊƻŎƪ ōŀǎŜŘ ƻƴ ǘƘŜ ǎǳǊŦŀŎŜ ŀƴŘ ōŜŘǊƻŎƪ ŜƭŜǾŀǘƛƻƴ 
ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ оΦл ƳōƎǎΦ 
  
¢ƘŜ tƘŀǎŜ ¢ǿƻ ǇǊƻǇŜǊǘȅ ƭŀƴŘ ŎƻǾŜǊ ƛǎ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ŀǎ ŀ ƳƛȄ ƻŦ ŀ ƎǊŀǾŜƭπōŀǎŜŘ ǎƘŀǊŜŘ ŘǊƛǾŜǿŀȅ ŀƭƻƴƎ ǘƘŜ 
ǎƻǳǘƘ ōƻǳƴŘŀǊȅΣ ǿƘƛŎƘ ǾŜŜǊǎ ƴƻǊǘƘ Ƨǳǎǘ ōŜȅƻƴŘ ǘƘŜ ƘƻǳǎŜ ŦƻƻǘǇǊƛƴǘ ŀƴŘ ŜƴŘǎ ŀǘ ǘƘŜ ƴƻǊǘƘŜǊƴ ǇǊƻǇŜǊǘȅ 
ƭƛƴŜ ǿƘƛƭŜ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ŀǊŜŀ ƻŦ ǘƘŜ {ƛǘŜ ƛǎ ƳŀƴƛŎǳǊŜŘ ǾŜƎŜǘŀǘƛƻƴΦ !ǎ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ {ƛǘŜΩǎ ǎǳǊŦŀŎŜ ƛǎ 
ǇŜǊƳŜŀōƭŜΣ ƭƛƳƛǘŜŘ ƻǾŜǊƭŀƴŘ Ŧƭƻǿ ǿƻǳƭŘ ōŜ ŘƛǊŜŎǘŜŘ ŜŀǎǘǿŀǊŘǎΦ !ƴȅ ŀŎŎǳƳǳƭŀǘƛƻƴ ƻŦ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ǿƻǳƭŘ 
ōŜ ŘƛǊŜŎǘŜŘ ǘƻǿŀǊŘǎ ǘƘŜ ŎŀǘŎƘ ōŀǎƛƴǎ ƭƻŎŀǘŜŘ ƻƴ YƛƴƎ {ǘǊŜŜǘΦ ¢ƘŜ {ƛǘŜ ƻǾŜǊŀƭƭ ǿŀǎ ƴƻǘŜŘ ǘƻ ōŜ ǊŜƭŀǘƛǾŜƭȅ 
ŦƭŀǘΦ ¢ƘŜ ƛƴŦŜǊǊŜŘ ƎǊƻǳƴŘǿŀǘŜǊ Ŧƭƻǿ ŘƛǊŜŎǘƛƻƴ ƛƴ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ ƛǎ ǘƻ ǘƘŜ ŜŀǎǘΣ ōŀǎŜŘ ƻƴ ŀ ǊŜǾƛŜǿ ƻŦ ǘƘŜ 
ŜƭŜǾŀǘƛƻƴǎ ŀƴŘ ƘȅŘǊƻƎŜƻƭƻƎȅ ƻŦ ǘƘŜ ŀǊŜŀΦ 
  



bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ 
tƘŀǎŜ ¢ǿƻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ 

рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb 

b{нрмлмπлн рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! 5ŜŎŜƳōŜǊ нлнр с 
 

оΦл {/ht9 hC Lb±9{¢LD!¢Lhb 
оΦм hǾŜǊǾƛŜǿ ƻŦ {ƛǘŜ LƴǾŜǎǘƛƎŀǘƛƻƴ 
¢ƘŜ tƘŀǎŜ ¢ǿƻ 9{! ƛƴǾŜǎǘƛƎŀǘƛƻƴ ŀǘ ǘƘŜ {ƛǘŜ ŎƻƴǎƛǎǘŜŘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƻƴŜƴǘǎΥ 

¶ ¦ƴŘŜǊƎǊƻǳƴŘ ǎŜǊǾƛŎŜ ǳǘƛƭƛǘȅ ƭƻŎŀǘŜǎ ǿŜǊŜ ŎƻƳǇƭŜǘŜŘ ǳǎƛƴƎ hƴǘŀǊƛƻ hƴŜ /ŀƭƭ ŀƴŘ ŀ ǇǊƛǾŀǘŜ ƭƻŎŀǘƛƴƎ 
ǎŜǊǾƛŎŜΣ hƴǘŀǊƛƻ ¦ǘƛƭƛǘȅ [ƻŎŀǘŜǎΦ 

¶ ¢ǿŜƭǾŜ ƘŀƴŘ ŀǳƎŜǊǎ ǿŜǊŜ ŀŘǾŀƴŎŜŘ ŀǘ ǘƘŜ {ƛǘŜ ǘƻ ŀ ƳŀȄƛƳǳƳ ŘŜǇǘƘ ƻŦ мΦс ƳōƎǎ ǿƛǘƘƛƴ ǘƘŜ 
ǎǳōǎǳǊŦŀŎŜ ŦƛƭƭΣ ǊŜǿƻǊƪŜŘ ŀƴŘ ƴŀǘƛǾŜ ƳŀǘŜǊƛŀƭǎ ƻƴπǎƛǘŜΦ  CƻƭƭƻǿƛƴƎ ƛƴƛǘƛŀƭ ǊŜǎǳƭǘǎ ǘ 

¶ ¢ƘƛǊǘŜŜƴ ǘŜǎǘ Ǉƛǘǎ ǿŜǊŜ ŜȄŎŀǾŀǘŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǊŜƳŀƛƴŘŜǊ ƻŦ ǘƘŜ {ƛǘŜ ǘƻ ŀ ƳŀȄƛƳǳƳ ŘŜǇǘƘ ƻŦ 
мΦрл ƳōƎǎΦ 

¶ ¢ŀǊƎŜǘ ŎƻƴǘŀƳƛƴŀƴǘǎ ƻŦ ǇƻǘŜƴǘƛŀƭ ŎƻƴŎŜǊƴ ό/ht/ǎύ ŦƻǊ ǘƘŜ ǎƻƛƭ ƛƴŎƭǳŘŜŘ aŜǘŀƭǎΣ IȅŘǊƛŘŜπŦƻǊƳƛƴƎ 
aŜǘŀƭǎ ό!ǎΣ {ōΣ {ŜύΣ tŜǘǊƻƭŜǳƳ IȅŘǊƻŎŀǊōƻƴǎ όtI/ǎύ όCмπCпύΣ .ŜƴȊŜƴŜΣ ¢ƻƭǳŜƴŜΣ 9ǘƘȅƭōŜƴȊŜƴŜΣ 
·ȅƭŜƴŜ ό.¢9·ύΣ tƻƭȅŎȅŎƭƛŎ !ǊƻƳŀǘƛŎ IȅŘǊƻŎŀǊōƻƴǎ όt!Iǎύ ŀƴŘ ±ƻƭŀǘƛƭŜ hǊƎŀƴƛŎ /ƻƳǇƻǳƴŘǎ ό±h/ǎύΦ 

¶ DǊƻǳƴŘǿŀǘŜǊ ǿŀǎ ƴƻǘ ŀǎǎŜǎǎŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ƛŘŜƴǘƛŦƛŜŘ t/!ǎ ŀƴŘ !t9/ǎΦ 
 
оΦн aŜŘƛŀ LƴǾŜǎǘƛƎŀǘŜŘ 
{ƻƛƭ ƳŜŘƛŀ ǿŀǎ ƛƴǾŜǎǘƛƎŀǘŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘƛǎ tƘŀǎŜ ¢ǿƻ 9{!Φ 
 
оΦо 5ŜǾƛŀǘƛƻƴ ŦǊƻƳ {ŀƳǇƭƛƴƎ ŀƴŘ !ƴŀƭȅǎƛǎ tƭŀƴ 
¢ƘŜǊŜ ǿŜǊŜ ƴƻ ŘŜǾƛŀǘƛƻƴǎ ŦǊƻƳ b{{[Ωǎ {ŀƳǇƭƛƴƎ ŀƴŘ !ƴŀƭȅǎƛǎ tƭŀƴ ό{!tύΦ 
 
оΦп LƳǇŜŘƛƳŜƴǘǎ 
bƻ ƛƳǇŜŘƛƳŜƴǘǎ ǿŜǊŜ ŜƴŎƻǳƴǘŜǊŜŘ ŘǳǊƛƴƎ ǘƘŜ {ƛǘŜ ŀŎǘƛǾƛǘƛŜǎΦ  



bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ 
tƘŀǎŜ ¢ǿƻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ 

рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb 

b{нрмлмπлн рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! 5ŜŎŜƳōŜǊ нлнр т 
 

пΦл Lb±9{¢LD!¢Lhb a9¢Ih5 
пΦм tƘŀǎŜ ¢ǿƻ 9{! DŜƴŜǊŀƭ hǾŜǊǾƛŜǿ 
¢ƘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ {!t ŀƴŘ b{{[Ωǎ {ǘŀƴŘŀǊŘ hǇŜǊŀǘƛƴƎ tǊƻŎŜŘǳǊŜǎ 
ό{htǎύΦ ¢ǿŜƭǾŜ ƘŀƴŘ ŀǳƎŜǊǎ ŀƴŘ мо ǘŜǎǘ Ǉƛǘǎ ǿŜǊŜ ŀŘǾŀƴŎŜŘ ŀŎǊƻǎǎ ǘƘŜ {ƛǘŜΦ IŀƴŘ ŀǳƎŜǊǎ ŀƴŘ ǘŜǎǘ Ǉƛǘǎ ǿŜǊŜ 
ŘǳƎ ǘƻ ŀ ƳŀȄƛƳǳƳ ŘŜǇǘƘ ƻŦ мΦс ƳōƎǎ ŀƴŘ ǘŜǊƳƛƴŀǘŜŘ ƛƴ ƴŀǘƛǾŜ ǎƻƛƭǎΦ 
 
[ŀōƻǊŀǘƻǊȅ ŀƴŀƭȅǘƛŎŀƭ ƳŜǘƘƻŘǎΣ ǇǊƻǘƻŎƻƭǎΣ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎ ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 
ΨtǊƻǘƻŎƻƭ ŦƻǊ !ƴŀƭȅǘƛŎŀƭ aŜǘƘƻŘǎ ¦ǎŜ ƛƴ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ ƻŦ tǊƻǇŜǊǘƛŜǎ ǳƴŘŜǊ tŀǊǘ ·±Φм ƻŦ ǘƘŜ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ŎǘέΣ ŘŀǘŜŘ aŀǊŎƘ фΣ нллпΣ ŀƳŜƴŘŜŘ ŀǎ ƻŦ Wǳƭȅ мΣ нлммΣ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ hΦ 
wŜƎΦ рммκлф ŀƴŘ hΦ wŜƎΦ нсфκммΦ 
 
пΦн ¦ǘƛƭƛǘȅ /ƭŜŀǊŀƴŎŜ 
tǊƛƻǊ ǘƻ ǘƘŜ ŎƻƳƳŜƴŎŜƳŜƴǘ ƻŦ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎΣ ǳƴŘŜǊƎǊƻǳƴŘ ǎŜǊǾƛŎŜ ǳǘƛƭƛǘȅ ƭƻŎŀǘŜǎ ǿŜǊŜ 
ƻōǘŀƛƴŜŘ ŦƻǊ ǘƘŜ {ƛǘŜ ǘƘǊƻǳƎƘ hƴǘŀǊƛƻ hƴŜ /ŀƭƭΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ŀ ǇǊƛǾŀǘŜ ǳƴŘŜǊƎǊƻǳƴŘ ǎŜǊǾƛŎŜ ƭƻŎŀǘƛƴƎ 
ŎƻƳǇŀƴȅΣ hƴǘŀǊƛƻ ¦ǘƛƭƛǘȅ [ƻŎŀǘŜǎΣ ƭƻŎŀǘŜŘ ǳƴŘŜǊƎǊƻǳƴŘ ǎŜǊǾƛŎŜǎ όƘȅŘǊƻΣ ƎŀǎΣ ǿŀǘŜǊΣ ǎŜǿŜǊΣ ŀƴŘ 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎύ ǘƘŀǘ ǿŜǊŜ ǇǊŜǎŜƴǘ ŀǘ ǘƘŜ {ƛǘŜΦ 
 
пΦо IŀƴŘ !ǳƎŜǊ ϧ 9ȄŎŀǾŀǘƛƻƴ !ŎǘƛǾƛǘƛŜǎ 
¢ǿŜƭǾŜ ƘŀƴŘ ŀǳƎŜǊǎΣ ƛŘŜƴǘƛŦƛŜŘ ŀǎ I!м ǘƻ I!мнΣ ǿŜǊŜ ŀŘǾŀƴŎŜŘ ŀŎǊƻǎǎ ǘƘŜ {ƛǘŜ ƻƴ {ŜǇǘŜƳōŜǊ мнǘƘ ŀƴŘ 
hŎǘƻōŜǊ мсǘƘΣ нлнрΣ ōȅ ŀƴ b{{[ ŦƛŜƭŘ ǘŜŎƘƴƛŎƛŀƴΦ ¢ƘŜ ƳŀȄƛƳǳƳ ŘŜǇǘƘ ŦƻǊ ǘƘŜ ƘŀƴŘ ŀǳƎŜǊ ǎŀƳǇƭŜǎ ǿŀǎ мΦс 
ƳōƎǎΦ ¢ƘƛǊǘŜŜƴ ǘŜǎǘ ǇƛǘǎΣ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ό¢tм ǘƻ ¢tмоύ ǿŜǊŜ ŜȄŎŀǾŀǘŜŘ ƻƴ bƻǾŜƳōŜǊ нрǘƘΣ нлнр ŦƻƭƭƻǿƛƴƎ 
ƛƴƛǘƛŀƭ ǊŜǇƻǊǘŜŘ ǊŜǎǳƭǘǎΦ ¢ƘŜ ŀǇǇǊƻȄƛƳŀǘŜ ƭƻŎŀǘƛƻƴǎ ƻŦ ŀƭƭ ŦƛŜƭŘ ŀŎǘƛǾƛǘƛŜǎ ŎƻƴŘǳŎǘŜŘ ŀǊŜ ŘŜǇƛŎǘŜŘ ƻƴ CƛƎǳǊŜǎ 
рΣ с ŀƴŘ тΦ 

 
пΦп {ƻƛƭ {ŀƳǇƭƛƴƎ 
¢ǿŜƴǘȅπŦƻǳǊ ǎƻƛƭ ǎŀƳǇƭŜǎ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ƘŀƴŘ ŀǳƎŜǊǎ I!м ǘƻ I!мнΣ ŀƴŘ нс ǎŀƳǇƭŜǎ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ 
ŦǊƻƳ ǘƘŜ ǘŜǎǘ ǇƛǘǎΦ wŜŎƻǾŜǊŜŘ ǎƻƛƭ ǎŀƳǇƭŜǎ ǿŜǊŜ ƛƳƳŜŘƛŀǘŜƭȅ ƭƻƎƎŜŘ ŦƻǊ ǎƻƛƭ ǘȅǇŜΣ ƳƻƛǎǘǳǊŜΣ ŎƻƭƻǳǊΣ 
ǘŜȄǘǳǊŜΣ ŀƴŘ Ǿƛǎǳŀƭ ŜǾƛŘŜƴŎŜ ƻŦ ƛƳǇŀŎǘǎΣ ƛŦ ŀƴȅΦ ¢ƘŜ ǎŀƳǇƭŜǎ ǿŜǊŜ ǘƘŜƴ ǎǘƻǊŜŘ ŦƻǊ ǇƻǘŜƴǘƛŀƭ ƭŀōƻǊŀǘƻǊȅ 
ŀƴŀƭȅǎŜǎ ŀƴŘ ǇƭŀŎŜŘ ƛƴ ŎƭŜŀƴ ŎƻƻƭŜǊǎ ǿƛǘƘ ƛŎŜΦ CƻƭƭƻǿƛƴƎ ŦƛŜƭŘ ǎŎǊŜŜƴƛƴƎ ƳŜŀǎǳǊŜƳŜƴǘǎΣ ǘƘŜ ǎŜƭŜŎǘŜŘ 
ǎŀƳǇƭŜǎ ǿŜǊŜ ǘǊŀƴǎǇƻǊǘŜŘ ŀƴŘ ǎǳōƳƛǘǘŜŘ ǘƻ !D!¢ [ŀōƻǊŀǘƻǊƛŜǎ ŀƴŘ tŀǊŀŎŜƭ [ŀōƻǊŀǘƻǊƛŜǎΣ ŀŎŎƻǊŘƛƴƎ ǘƻ 
ŀǇǇǊƻǇǊƛŀǘŜ /Ƙŀƛƴ ƻŦ /ǳǎǘƻŘȅ ό/h/ύ ǇǊƻǘƻŎƻƭǎ ŦƻǊ ŎƘŜƳƛŎŀƭ ŀƴŀƭȅǎŜǎΦ 
 
пΦр {ƻƛƭΥ CƛŜƭŘ {ŎǊŜŜƴƛƴƎ aŜŀǎǳǊŜƳŜƴǘǎ 
!ƭƭ ǎƻƛƭ ǎŀƳǇƭŜǎ ǿŜǊŜ ǎŎǊŜŜƴŜŘ ŦƻǊ ŎƻƳōǳǎǘƛōƭŜ ƎŀǎŜǎ ǳǎƛƴƎ ŀƴ wYL LƴǎǘǊǳƳŜƴǘΣ 9ŀƎƭŜ tƻǊǘŀōƭŜ aǳƭǘƛπƎŀǎ 
ŘŜǘŜŎǘƻǊ όǿƛǘƘ aŜǘƘŀƴŜ 9ƭƛƳƛƴŀǘƛƻƴ ǎǿƛǘŎƘύΣ ƻǇŜǊŀǘŜŘ ƛƴ ǘƘŜ ƳŜǘƘŀƴŜ ŜƭƛƳƛƴŀǘƛƻƴ ƳƻŘŜΦ ¢ƘŜ ƳƻƴƛǘƻǊ Ƙŀǎ 
ŀ ǊŀƴƎŜ ƻŦ л ǘƻ рлΣллл ǇŀǊǘǎ ǇŜǊ Ƴƛƭƭƛƻƴ όǇǇƳύ ŀƴŘ ŀƴ ŀŎŎǳǊŀŎȅ ƻŦ ҕр҈Φ ¢ƘŜ ƳƻƴƛǘƻǊ ǿŀǎ ŎŀƭƛōǊŀǘŜŘ ǘƻ 
ƘŜȄŀƴŜ ǎǘŀƴŘŀǊŘǎ ǇǊƛƻǊ ǘƻ ŦƛŜƭŘ ǎŎǊŜŜƴƛƴƎ ŦƻǊ ōƻǘƘ ǇǇƳ ŀƴŘ [ƻǿŜǊ 9ȄǇƭƻǎƛǾŜ [ƛƳƛǘ ό[9[ύ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ 
ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ǇǊƻŘǳŎǘǎ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴ Ƴŀƴǳŀƭ ŦƻǊ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΦ ¢ƘŜ ƛƴǎǘǊǳƳŜƴǘ ƛǎ ǊŜƎǳƭŀǊƭȅ 



bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ 
tƘŀǎŜ ¢ǿƻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ 

рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb 

b{нрмлмπлн рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! 5ŜŎŜƳōŜǊ нлнр у 
 

ŎŀƭƛōǊŀǘŜŘ ŀƴŘ ǘǳƴŜŘ ōȅ ǘƘŜ ǎǳǇǇƭƛŜǊΣ tƛƴŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭΦ 9ŀŎƘ ǎƻƛƭ ǎŀƳǇƭŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ŀ ǎǇŜŎƛŦƛŎ 
ǎǇƻƻƴ ŘŜǇǘƘ ǿŀǎ ōŀƎƎŜŘ ŦƻǊ ǎƻƛƭ ǾŀǇƻǳǊ ŀƴŀƭȅǎƛǎΦ IŜŀŘǎǇŀŎŜ ǾŀǇƻǳǊ ǎŎǊŜŜƴƛƴƎ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ŦƻǊ ŀƭƭ 
ǊŜǘǊƛŜǾŜŘ ǎƻƛƭ ǎŀƳǇƭŜǎΣ ŀƴŘ ŀƭƭ ǿŜǊŜ ƴƻƴπŘŜǘŜŎǘŀōƭŜΦ 5ŜǘŀƛƭŜŘ ǊŜǎǳƭǘǎ ŦƻǊ ŜŀŎƘ ǎŀƳǇƭŜ ŀǊŜ ŘŜǇƛŎǘŜŘ ƻƴ ǘƘŜ 
ƘŀƴŘ ŀǳƎŜǊ ŀƴŘ ǘŜǎǘ Ǉƛǘ ƭƻƎǎ ƭƻŎŀǘŜŘ ƛƴ !ǇǇŜƴŘƛȄ !Φ 
 
пΦс !ƴŀƭȅǘƛŎŀƭ ¢ŜǎǘƛƴƎ 
¢ƘŜ ǎƻƛƭ ǎŀƳǇƭŜ ŀƴŀƭȅǎŜǎ ǿŜǊŜ ŎƻƳǇƭŜǘŜŘ ōȅ ōƻǘƘ !D!¢ [ŀōƻǊŀǘƻǊƛŜǎΣ DƭƻǾŜǊ wƻŀŘΣ {ǘƻƴŜȅ /ǊŜŜƪΣ hb 
ό!D!¢ύ ŀƴŘ tŀǊŀŎŜƭ [ŀōƻǊŀǘƻǊƛŜǎΣ bŀǎƘ wƻŀŘ bƻǊǘƘΣ IŀƳƛƭǘƻƴΣ hb όtŀǊŀŎŜƭύΦ !D!¢ ŀƴŘ tŀǊŀŎŜƭ ŀǊŜ 
ŀŎŎǊŜŘƛǘŜŘ ōȅ ǘƘŜ /ŀƴŀŘƛŀƴ !ǎǎƻŎƛŀǘƛƻƴ ŦƻǊ [ŀōƻǊŀǘƻǊȅ !ŎŎǊŜŘƛǘŀǘƛƻƴ ό/![!ύ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L{hκL9/ 
мтлнрΥмффф ς άDŜƴŜǊŀƭ wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ /ƻƳǇŜǘŜƴŎŜ ƻŦ ¢ŜǎǘƛƴƎ ŀƴŘ /ŀƭƛōǊŀǘƛƻƴ [ŀōƻǊŀǘƻǊƛŜǎέ ŦƻǊ ŀƭƭ 
ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŀƴŀƭȅȊŜŘ ŘǳǊƛƴƎ ǘƘƛǎ ƛƴǾŜǎǘƛƎŀǘƛƻƴΦ 
 
пΦт wŜǎƛŘǳŜ aŀƴŀƎŜƳŜƴǘ tǊƻŎŜŘǳǊŜǎ 
¢ƘŜ ŀǳƎǳǊŜŘ ƘƻƭŜǎ ŀƴŘ ǘŜǎǘ Ǉƛǘǎ ǿŜǊŜ ǊŜƛƴǎǘŀǘŜŘ ŦƻƭƭƻǿƛƴƎ ǎŀƳǇƭƛƴƎ ŀŎǘƛǾƛǘƛŜǎΦ 
 
пΦу vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ ŀƴŘ vǳŀƭƛǘȅ /ƻƴǘǊƻƭ aŜŀǎǳǊŜǎ 
!ƭƭ ǎƻƛƭ ǎŀƳǇƭŜǎ ǎǳōƳƛǘǘŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘƛǎ tƘŀǎŜ ¢ǿƻ 9{! ǿŜǊŜ ƘŀƴŘƭŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ŜŀŎƘ 
ƭŀōƻǊŀǘƻǊȅΩǎ ŀƴŀƭȅǘƛŎŀƭ ǇǊƻǘƻŎƻƭǎ ǊŜƎŀǊŘƛƴƎ ƘƻƭŘƛƴƎ ǘƛƳŜΣ ǇǊŜǎŜǊǾŀǘƛƻƴ ƳŜǘƘƻŘΣ ǎǘƻǊŀƎŜ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ŀƴŘ 
ŎƻƴǘŀƛƴŜǊ ǘȅǇŜΦ ! /ŜǊǘƛŦƛŎŀǘŜ ƻŦ !ƴŀƭȅǎƛǎΣ ǿƘƛŎƘ Ŏƻƴǘŀƛƴǎ ŀƭƭ ǘƘŜ ƭŀōƻǊŀǘƻǊȅ v!κv/ ƳŜŀǎǳǊŜǎΣ Ƙŀǎ ōŜŜƴ 
ǊŜŎŜƛǾŜŘ ŦƻǊ ŜŀŎƘ ǎŀƳǇƭŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ ŀƴŀƭȅǎƛǎ ŀƴŘ ŀǇǇŜƴŘŜŘ ǘƻ ǘƘƛǎ ǊŜǇƻǊǘΦ ¢ƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ŦƛŜƭŘ Řŀǘŀ 
ŎƻƭƭŜŎǘŜŘ ŘǳǊƛƴƎ ǘƘƛǎ tƘŀǎŜ ¢ǿƻ 9{! ƛǎ ŎƻƴǎƛŘŜǊŜŘ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ƳŜŜǘ ǘƘƛǎ ƛƴǾŜǎǘƛƎŀǘƛƻƴϥǎ ƻǾŜǊŀƭƭ ƻōƧŜŎǘƛǾŜΦ 



bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ 
tƘŀǎŜ ¢ǿƻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ 

рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb 

b{нрмлмπлн рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! 5ŜŎŜƳōŜǊ нлнр ф 
 

рΦл w9±L9² !b5 9±![¦!¢Lhb 
рΦм DŜƻƭƻƎȅ 
! ǘƘƛŎƪ ƭŀȅŜǊ ƻŦ ŎƻƳǇŀŎǘ ƎǊŀƴǳƭŀǊ ƳŀǘŜǊƛŀƭ ǿŀǎ ƴƻǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ŜŀǎǘŜǊƴ ŘǊƛǾŜǿŀȅ ŀǊŜŀΦ ! ǘƘƛƴ ƭŀȅŜǊ ƻŦ 
ǘƻǇǎƻƛƭ ǿŀǎ ƻōǎŜǊǾŜŘ ƛƴ Ƴƻǎǘ ƻŦ ǘƘŜ ƻǘƘŜǊ ǎŀƳǇƭŜ ƭƻŎŀǘƛƻƴǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ {ƛǘŜΦ ! ǘƘƛŎƪ ƭŀȅŜǊ ƻŦ ŎƻƴŎǊŜǘŜΣ 
ǳƴŘŜǊƭŀƛƴ ōȅ ŎƻƳǇŀŎǘ ƎǊŀƴǳƭŀǊ ŀƴŘ ƭƻƻǎŜ ǎŀƴŘ ƳŀǘŜǊƛŀƭΣ ǿŀǎ ƻōǎŜǊǾŜŘ ƛƴ ǘƘŜ ǘŜǎǘ Ǉƛǘǎ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ 
ŎƻƴŎǊŜǘŜ ǇŀŘ ό¢tммΣ ¢tмн ŀƴŘ ¢tмоύΦ ¢ƘŜ ƘŀƴŘ ŀǳƎŜǊ ŀƴŘ ǘŜǎǘ Ǉƛǘ ǎŀƳǇƭŜǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŜƴǘƛǊŜ {ƛǘŜ ǿŜǊŜ 
ŦƻǳƴŘ ǘƻ Ŏƻƴǘŀƛƴ ŀƴ ƛƴƛǘƛŀƭ ǘƘƛƴ ǘǊŀǾŜǊǎƛƴƎ ǘƻ ŀ ǘƘƛŎƪŜǊ ƭŀȅŜǊ ƻŦ Ŧƛƭƭ ƳŀǘŜǊƛŀƭΣ ǿƛǘƘ ŘŜǇǘƘΣ ŀǾŜǊŀƎƛƴƎ 
ōŜǘǿŜŜƴлΦпл π лΦтл ƳōƎǎΦ ¢ƘŜ ǊŜǿƻǊƪŜŘ ƳŀǘŜǊƛŀƭ ǿŀǎ ŎƻƳǇƻǎŜŘ ƻŦ ǎƛƭǘȅ ŎƭŀȅκŎƭŀȅŜȅ ǎƛƭǘ ǿƛǘƘ ǘǊŀŎŜǎ ƻŦ 
ƻǊƎŀƴƛŎ Ǌƻƻǘǎ ŀƴŘ ƎǊŀǾŜƭΣ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ƴŀǘƛǾŜ ƳŀǘŜǊƛŀƭΦ ¢ƘŜ ƴŀǘƛǾŜ ƭŀȅŜǊ ǿŀǎ ƴƻǘŜŘ ǘƻ ōŜ ŀ ƳƛȄ 
ƻŦ ōǊƻǿƴ ǎƛƭǘȅ ŎƭŀȅκŎƭŀȅŜȅ ǎƛƭǘΣ ǿƛǘƘ ǘǊŀŎŜǎ ƻŦ ƎǊŀǾŜƭ ŀƴŘ ƻōǎŜǊǾŜŘ ǘƻ ōŜ ǎƻŦǘ ǘƻ ŦƛǊƳ ǿƛǘƘ ƛƴŎǊŜŀǎƛƴƎ ŘŜǇǘƘ 
 
рΦн {ƻƛƭ ¢ŜȄǘǳǊŜ 
DǊŀƛƴ ǎƛȊŜ ŀƴŀƭȅǎƛǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ōȅ b¢L[ ƻƴ ǎŜƭŜŎǘ ǎƻƛƭ ǎŀƳǇƭŜǎΣ ǿƛǘƘ ǘƘŜ ǊŜǎǳƭǘǎ ƛƴŘƛŎŀǘƛƴƎ онΦс҈ όI!рπ
мύΣ унΦу҈ όI!млπнύ ŀƴŘ рпΦф҈ όI!мнπмύ ƻŦ ǘƘŜ ǎƻƛƭ ƳŀǘǊƛŎŜǎ ǇŀǎǎŜŘ ǘƘǊƻǳƎƘ ǘƘŜ bƻΦ нлл ǎƛŜǾŜ ό¢ŀōƭŜ нύΣ 
ǊŜǎǳƭǘƛƴƎ ƛƴ ŎƻŀǊǎŜπƎǊŀƛƴŜŘ ǎƻƛƭΦ /ƻŀǊǎŜπǘŜȄǘǳǊŜŘ ǎƻƛƭ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ǎƻƛƭ ǘƘŀǘ Ŏƻƴǘŀƛƴǎ ƭŜǎǎ ǘƘŀƴ рл ǇŜǊŎŜƴǘ 
ōȅ Ƴŀǎǎ ƻŦ ǇŀǊǘƛŎƭŜǎ ǘƘŀǘ ŀǊŜ тр ƳƛŎǊƻƳŜǘŜǊǎ όҡƳύ ƻǊ ǎƳŀƭƭŜǊ ƛƴ ƳŜŀƴ ŘƛŀƳŜǘŜǊΦ ¢ƘŜ ǊŜǇƻǊǘŜŘ ǊŜǎǳƭǘǎ ŀǊŜ 
ǎǳƳƳŀǊƛȊŜŘ ƛƴ !ǇǇŜƴŘƛȄ / ŀƴŘ ¢ŀōƭŜ н ōŜƭƻǿΦ 
 
¢ŀōƭŜ нΥ wŜǎǳƭǘǎ ƻŦ DǊŀƛƴ {ƛȊŜ !ƴŀƭȅǎƛǎ 

{ŀƳǇƭŜ L5 {ŀƳǇƭŜ І {ƻƛƭ {ŀƳǇƭŜ 5ŜǇǘƘ 
όƳōƎǎύ {ƻƛƭ ¢ȅǇŜ tŜǊŎŜƴǘ tŀǎǎƛƴƎ 

тр ҡƳ όbƻΦ нллύ {ƛŜǾŜ 
I!р м л ς лΦтл Cƛƭƭ aŀǘŜǊƛŀƭ онΦс҈ π /ƻŀǊǎŜ 
I!мл н лΦсл ς лΦтл bŀǘƛǾŜ aŀǘŜǊƛŀƭ унΦу҈ π CƛƴŜκaŜŘƛǳƳ 
I!мн м л ς лΦтл Cƛƭƭ ǘƻ wŜǿƻǊƪŜŘ aŀǘŜǊƛŀƭ рпΦф҈ π CƛƴŜκaŜŘƛǳƳ 

 
рΦо {ƻƛƭ vǳŀƭƛǘȅ 
{ƻƛƭ ǎŀƳǇƭƛƴƎ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ƻƴ {ŜǇǘŜƳōŜǊ мнǘƘ ŀƴŘ hŎǘƻōŜǊ мсǘƘΣ нлнрΦ ! ǘƻǘŀƭ ƻŦ нп ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǎƻƛƭ 
ǎŀƳǇƭŜǎ ǿŜǊŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ ŦƛƭƭΣ ǊŜǿƻǊƪŜŘΣ ŀƴŘ ƴŀǘƛǾŜ ƳŀǘŜǊƛŀƭǎΦ {ƛȄǘŜŜƴǎ ŜƭŜŎǘ ǎƻƛƭ ǎŀƳǇƭŜǎ ǿŜǊŜ 
ǎǳōƳƛǘǘŜŘ ǘƻ !D!¢ ŀƴŘ tŀǊŀŎŜƭ ŦƻǊ ŀƴŀƭȅǎƛǎ ƻŦ aŜǘŀƭǎΣ !ǎΣ {ōΣ {ŜΣ tI/ǎΣ .¢9·Σ t!IǎΣ ±h/ǎΣ ŀƴŘ ǇIΦ ¢ƘŜ 
ǊŜǇƻǊǘŜŘ ǎƻƛƭ ƭŀōƻǊŀǘƻǊȅ ǊŜǎǳƭǘǎ ŘƛŘ ƴƻǘ ƳŜŜǘ ¢ŀōƭŜ о bƻƴπtƻǘŀōƭŜ DǊƻǳƴŘǿŀǘŜǊ /ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ ŦƻǊ 
wκtκL ƭŀƴŘ ǳǎŜ ŦƻǊ ŎƻŀǊǎŜπƎǊŀƛƴŜŘ ǎƻƛƭ ŎǊƛǘŜǊƛŀΦ  .ŀǎŜŘ ǳǇƻƴ ǘƘŜ ƛƴƛǘƛŀƭ I! ǊŜǎǳƭǘǎ ǘŜǎǘ Ǉƛǘǎ ǿŜǊŜ ŀŘǾŀƴŎŜŘ 
ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎƛǘŜ ŦƻǊ ŎƻƴŦƛǊƳŀǘƛƻƴ ƻŦ ǎƻƛƭ ǉǳŀƭƛǘȅ ŀƎŀƛƴǎǘ aŜǘŀƭǎ ōȅ L/t ŀƴŘ t!Iǎ ǿƛǘƘ ǘƘŜ ŀŘŘƛǘƛƻƴ ƻŦ 
tI/κ.¢9· ŦƻǊ ǘƘŜ ǘŜǎǘ Ǉƛǘǎ ƭƻŎŀǘŜŘ ōŜƴŜŀǘƘ ǘƘŜ ŎƻƴŎǊŜǘŜ ǇŀŘΦ  ¢ƘŜǎŜ ǊŜǇƻǊǘŜŘ ǊŜǎǳƭǘǎ ǿŜǊŜ ŀƭǎƻ ǎƘƻǿƴ ǘƻ 
ŜȄŎŜŜŘ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ǎǘŀƴŘŀǊŘ ŀǎ ǘŀōǳƭŀǘŜŘ ōŜƭƻǿ ŀƴŘ ŘƛǎǇƭŀȅŜŘ ƛƴ CƛƎǳǊŜǎ с ŀƴŘ тΦ  ¢ƘŜ ŎƻƳǇƭŜǘŜ 
ƭŀōƻǊŀǘƻǊȅ ǊŜǇƻǊǘǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ƛƴ !ǇǇŜƴŘƛȄ .Φ 
 
 
 
 



bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ 
tƘŀǎŜ ¢ǿƻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ 

рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb 

b{нрмлмπлн рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! 5ŜŎŜƳōŜǊ нлнр мл 
 

¢ŀōƭŜ оΥ IŀƴŘ !ǳƎŜǊ ǊŜǎǳƭǘǎ ǾǎΦ aŜǘŀƭǎ  

tŀǊŀƳŜǘŜǊ hΦ wŜƎ мроκлп όнлммύ π 
¢ŀōƭŜ о wκtκL I!мπм I!оπм I!пπм I!рπм I!тπм I!фπм I!мнπн 

.ŀǊƛǳƳ офл ҡƎκƎ мсп ннф пнф мон мнс мсс оно 
/ŀŘƳƛǳƳ мΦн ҡƎκƎ мΦл мΦр нΦу нΦт мΦн лΦс оΦо 
/ƻǇǇŜǊ мпл ҡƎκƎ срΦр спн муо уф пл олΦп улΦр 
[ŜŀŘ мнл ҡƎκƎ опу орр сфл пму пос мос ппт 
bƛŎƪŜƭ млл ҡƎκƎ тт мнп мул нтт мсу фоΦу нон 
½ƛƴŎ опл ҡƎκƎ опр млфл фнт тмф осн мтф смл 
 

¢ŀōƭŜ пΥ IŀƴŘ !ǳƎŜǊ ǊŜǎǳƭǘǎ ǾǎΦ t!Iǎ 

tŀǊŀƳŜǘŜǊ hΦ wŜƎ мроκлп όнлммύ π ¢ŀōƭŜ о wκtκL I!рπм I!уπм 
!ŎŜƴŀǇƘǘƘȅƭŜƴŜ лΦмр ҡƎκƎ лΦрс лΦлр 
.ŜƴȊƻώŀϐŀƴǘƘǊŀŎŜƴŜ лΦр ҡƎκƎ мΦул лΦтф 
.ŜƴȊƻώŀϐǇȅǊŜƴŜ лΦо ҡƎκƎ нΦлн лΦто 
.ŜƴȊƻώōϐŦƭǳƻǊŀƴǘƘŜƴŜ лΦту ҡƎκƎ мΦнф лΦро 
.ŜƴȊƻώƪϐŦƭǳƻǊŀƴǘƘŜƴŜ лΦту ҡƎκƎ лΦфм лΦор 
5ƛōŜƴȊƻώŀΣƘϐŀƴǘƘǊŀŎŜƴŜ лΦм ҡƎκƎ лΦот лΦмп 
CƭǳƻǊŀƴǘƘŜƴŜ лΦсф ҡƎκƎ нΦсс мΦсс 
 
¢ŀōƭŜ рΥ ¢Ŝǎǘ tƛǘ ǊŜǎǳƭǘǎ ǾǎΦ aŜǘŀƭǎ 

tŀǊŀƳŜǘŜǊ hΦ wŜƎ мроκлп όнлммύ π 
¢ŀōƭŜ о wκtκL ¢tмπм ¢tрπм ¢tсπм ¢tуπм ¢tфπм 

/ŀŘƳƛǳƳ мΦн ҡƎκƎ ғлΦр ғлΦр пΦн м лΦу 
[ŜŀŘ мнл ҡƎκƎ ум суΦо фуΦс ммо нлу 
bƛŎƪŜƭ млл ҡƎκƎ нлп мрм фпΦу мнт фмΦм 
½ƛƴŎ опл ҡƎκƎ мул млу нффл ннл нсс 
 
¢ŀōƭŜ сΥ ¢Ŝǎǘ tƛǘ ǊŜǎǳƭǘǎ ǾǎΦ t!Iǎ 

tŀǊŀƳŜǘŜǊ hΦ wŜƎ мроκлп όнлммύ π ¢ŀōƭŜ о wκtκL ¢tммπм ¢tмоπм 
!ŎŜƴŀǇƘǘƘȅƭŜƴŜ лΦмр ҡƎκƎ лΦут мΦмм 
.ŜƴȊƻώŀϐŀƴǘƘǊŀŎŜƴŜ лΦр ҡƎκƎ нΦмр оΦул 
.ŜƴȊƻώŀϐǇȅǊŜƴŜ лΦо ҡƎκƎ нΦнл пΦлс 
.ŜƴȊƻώōϐŦƭǳƻǊŀƴǘƘŜƴŜ лΦту ҡƎκƎ оΦмн рΦур 
.ŜƴȊƻώƪϐŦƭǳƻǊŀƴǘƘŜƴŜ лΦту ҡƎκƎ лΦфс мΦфр 
5ƛōŜƴȊƻώŀΣƘϐŀƴǘƘǊŀŎŜƴŜ лΦм ҡƎκƎ лΦпн лΦсу 
CƭǳƻǊŀƴǘƘŜƴŜ лΦсф ҡƎκƎ оΦтп сΦру 
.ƻƭŘ ϧ ǎƘŀŘŜŘ ŎŜƭƭ ƛƴŘƛŎŀǘŜǎ ŜȄŎŜŜŘŀƴŎŜ 

 

  



bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ 
tƘŀǎŜ ¢ǿƻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ 

рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb 

b{нрмлмπлн рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! 5ŜŎŜƳōŜǊ нлнр мм 
 

сΦл /hb/[¦{Lhb{ 
bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ ǿŀǎ ǊŜǘŀƛƴŜŘ ōȅ млллофрнуф hƴǘŀǊƛƻ LƴŎΦ ǘƻ ŎƻƴŘǳŎǘ ŀ tƘŀǎŜ ¢ǿƻ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ǇǊƻǇŜǊǘȅ ƭƻŎŀǘŜŘ ŀǘ рпт YƛƴƎ {ǘǊŜŜǘΣ ƛƴ ǘƘŜ /ƛǘȅ ƻŦ tƻǊǘ /ƻƭōƻǊƴŜΣ 
hbΦ ¢ƘŜ ǎǳƳƳŀǊȅ ƻŦ b{{[Ωǎ ŦƛƴŘƛƴƎǎ ŀǊŜ ŘƻŎǳƳŜƴǘŜŘ ŀǎ ŦƻƭƭƻǿǎΥ 

¶ ¢ǿŜƭǾŜ ƘŀƴŘ ŀǳƎŜǊǎ ǿŜǊŜ ŀŘǾŀƴŎŜŘ ŀǘ ǘƘŜ {ƛǘŜ ǘƻ ŀ ƳŀȄƛƳǳƳ ŘŜǇǘƘ ƻŦ мΦс ƳŜǘǊŜǎ ōŜƭƻǿ ƎǊƻǳƴŘ 
ǎǳǊŦŀŎŜ ǿƛǘƘƛƴ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ ŦƛƭƭΣ ǊŜǿƻǊƪŜŘ ŀƴŘ ƴŀǘƛǾŜ ƳŀǘŜǊƛŀƭǎΦ 

¶ ¢ƘƛǊǘŜŜƴ ŀŘŘƛǘƛƻƴŀƭ ǘŜǎǘ Ǉƛǘǎ ǿŜǊŜ ŜȄŎŀǾŀǘŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ {ƛǘŜ ǘƻ ŀ ƳŀȄƛƳǳƳ ŘŜǇǘƘ ƻŦ мΦр ƳōƎǎΦ 
¶ /ƻƴǘŀƳƛƴŀƴǘǎ ƻŦ ŎƻƴŎŜǊƴ ƛƴŎƭǳŘŜŘ aŜǘŀƭǎΣ IȅŘǊƛŘŜπŦƻǊƳƛƴƎ aŜǘŀƭǎΣ tŜǘǊƻƭŜǳƳ IȅŘǊƻŎŀǊōƻƴǎ όCм 
ǘƻ CпύΣ .ŜƴȊŜƴŜΣ ¢ƻƭǳŜƴŜΣ 9ǘƘȅƭōŜƴȊŜƴŜΣ ·ȅƭŜƴŜΣ tƻƭȅŎȅŎƭƛŎ !ǊƻƳŀǘƛŎ IȅŘǊƻŎŀǊōƻƴǎ ŀƴŘ ±ƻƭŀǘƛƭŜ 
hǊƎŀƴƛŎ /ƻƳǇƻǳƴŘǎΦ 

¶ {ƻƛƭ ŜȄŎŜŜŘŀƴŎŜǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀǘ ǎƛȄǘŜŜƴ ǎŀƳǇƭŜ ƭƻŎŀǘƛƻƴǎ ŦƻǊ aŜǘŀƭǎ ŀƴŘκƻǊ t!Iǎ ŜȄŎŜŜŘƛƴƎ 
ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ŎǊƛǘŜǊƛŀΦ 

 
bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ ǘƘŜǊŜŦƻǊŜ ŎƻƴŎƭǳŘŜǎ ǘƘŀǘ ǘƘŜ tƘŀǎŜ ¢ǿƻ 9{! Ƙŀǎ ƛŘŜƴǘƛŦƛŜŘ ŜȄŎŜŜŘŀƴŎŜǎ ƻŦ ǘƘŜ 
ŀǇǇƭƛŎŀōƭŜ ¢ŀōƭŜ о bƻƴπtƻǘŀōƭŜ DǊƻǳƴŘǿŀǘŜǊ /ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ ŦƻǊ wŜǎƛŘŜƴǘƛŀƭκtŀǊƪƭŀƴŘκLƴǎǘƛǘǳǘƛƻƴŀƭ 
ƭŀƴŘ ǳǎŜ ŦƻǊ ŎƻŀǊǎŜπƎǊŀƛƴŜŘ ǎƻƛƭǎ ŀǘ ƳǳƭǘƛǇƭŜ ƭƻŎŀǘƛƻƴǎ ŀŎǊƻǎǎ ǘƘŜ {ƛǘŜΦ !ǎ ǎǳŎƘΣ ǘƘŜ {ƛǘŜ ŘƻŜǎ ƴƻǘ ŎǳǊǊŜƴǘƭȅ 
ƳŜŜǘ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ƻǳǘƭƛƴŜŘ ƛƴ hΦ wŜƎΦ мроκлп όŀǎ ŀƳŜƴŘŜŘύ ŦƻǊ ǘƘŜ ƛƴǘŜƴŘŜŘ ǇǊƻǇŜǊǘȅ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴΦ 
¢ŀǊƎŜǘŜŘ ŜȄŎŀǾŀǘƛƻƴ ŀƴŘ ƻŦŦπǎƛǘŜ ŘƛǎǇƻǎŀƭ ƻŦ ǘƘŜ ƛƳǇŀŎǘŜŘ ǎƻƛƭǎΣ ŦƻƭƭƻǿŜŘ ōȅ ŎƻƴŦƛǊƳŀǘƻǊȅ ǾŜǊƛŦƛŎŀǘƛƻƴ 
ǎŀƳǇƭƛƴƎ ŀƴŘ ƭŀōƻǊŀǘƻǊȅ ŀƴŀƭȅǎƛǎΣ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ŀŎƘƛŜǾŜ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ŎǊƛǘŜǊƛŀ ŀƴŘ 
ǎǳǇǇƻǊǘ ǘƘŜ ƛƴǘŜƴŘŜŘ ǳǇŘŀǘŜ ǘƻ ƭŀƴŘ ǳǎŜ ŘƻŎǳƳŜƴǘŀǘƛƻƴΦ 
 

сΦм {ƛƎƴŀǘǳǊŜǎ 
¢Ƙƛǎ ǊŜǇƻǊǘ ǿŀǎ ǇǊŜǇŀǊŜŘ ōȅ WŀŎƻō ¢ƻƭŘƛ ǳƴŘŜǊ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ LǊŦŀƴ YƘŀƴΦ 
  
wŜǎǇŜŎǘƛǾŜƭȅ ǎǳōƳƛǘǘŜŘΣ 
bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ 
 

  
WŀŎƻō ¢ƻƭŘƛΣ .9{Σ D9aΣ 9aΣ 9w 
9ƴǾƛǊƻƴƳŜƴǘŀƭ ¢ŜŎƘƴƛŎƛŀƴ 

LǊŦŀƴ YƘŀƴΣ tΦ9ƴƎΦΣ vt9{! 
tǊƻŦŜǎǎƛƻƴŀƭ 9ƴƎƛƴŜŜǊ 

 
  



bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ 
tƘŀǎŜ ¢ǿƻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ 

рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb 

b{нрмлмπлн рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! 5ŜŎŜƳōŜǊ нлнр мн 
 

тΦл [LaL¢!¢Lhb{ 
bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ όb{{[ύ ǇǊŜǇŀǊŜŘ ǘƘƛǎ ǊŜǇƻǊǘ ŦƻǊ ǘƘŜ ŀŎŎƻǳƴǘ ƻŦ млллофрнуф hƴǘŀǊƛƻ LƴŎΦ ŀƴŘ ƛǎ 
ƛƴǘŜƴŘŜŘ ǘƻ ǇǊƻǾƛŘŜ ŀ tƘŀǎŜ ¢ǿƻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ ƻŦ рпт YƛƴƎ {ǘǊŜŜǘΣ ƛƴ ǘƘŜ /ƛǘȅ ƻŦ tƻǊǘ 
/ƻƭōƻǊƴŜΣ hbΦ ¢ƘŜ ƳŀǘŜǊƛŀƭ ƛƴ ƛǘ ǊŜŦƭŜŎǘǎ b{{[Ωǎ ōŜǎǘ ƧǳŘƎŜƳŜƴǘ ƛƴ ƭƛƎƘǘ ƻŦ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀǾŀƛƭŀōƭŜ ǘƻ ƛǘ 
ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ǇǊŜǇŀǊŀǘƛƻƴΦ !ƴȅ ǳǎŜ ǿƘƛŎƘ ŀ ǘƘƛǊŘ ǇŀǊǘȅ ƳŀƪŜǎ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΣ ƻǊ ŀƴȅ ǊŜƭƛŀƴŎŜ ƻƴ ƻǊ ŘŜŎƛǎƛƻƴǎ 
ǘƻ ōŜ ƳŀŘŜ ōŀǎŜŘ ƻƴ ƛǘΣ ŀǊŜ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ǎǳŎƘ ǘƘƛǊŘ ǇŀǊǘƛŜǎΦ {ƘƻǳƭŘ ŀŘŘƛǘƛƻƴŀƭ ǇŀǊǘƛŜǎ ǊŜǉǳƛǊŜ 
ǊŜƭƛŀƴŎŜ ƻƴ ǘƘƛǎ ǊŜǇƻǊǘΣ ǿǊƛǘǘŜƴ ŀǳǘƘƻǊƛȊŀǘƛƻƴ ŦǊƻƳ b{{[ ǿƛƭƭ ōŜ ǊŜǉǳƛǊŜŘΦ ²ƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘƛǊŘ ǇŀǊǘƛŜǎΣ 
b{{[ Ƙŀǎ ƴƻ ƭƛŀōƛƭƛǘȅ ƻǊ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻǊ ƭƻǎǎŜǎ ƻŦ ŀƴȅ ƪƛƴŘ ǿƘŀǘǎƻŜǾŜǊΣ ƛƴŎƭǳŘƛƴƎ ŘƛǊŜŎǘ ƻǊ ŎƻƴǎŜǉǳŜƴǘƛŀƭ 
ŦƛƴŀƴŎƛŀƭ ŜŦŦŜŎǘǎ ƻƴ ǘǊŀƴǎŀŎǘƛƻƴǎ ƻǊ ǇǊƻǇŜǊǘȅ ǾŀƭǳŜǎΣ ƻǊ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŦƻƭƭƻǿπǳǇ ŀŎǘƛƻƴǎ ŀƴŘ ŎƻǎǘǎΦ 
 
¢ƘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ǳƴŘŜǊǘŀƪŜƴ ōȅ b{{[ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘƛǎ ǊŜǇƻǊǘ ŀƴŘ ŀƴȅ ŎƻƴŎƭǳǎƛƻƴǎ ƻǊ 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƳŀŘŜ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ǊŜŦƭŜŎǘ b{{[Ωǎ ƧǳŘƎƳŜƴǘ ōŀǎŜŘ ƻƴ ǘƘŜ ǎƛǘŜ ŎƻƴŘƛǘƛƻƴǎ ƻōǎŜǊǾŜŘ ŀǘ 
ǘƘŜ ǘƛƳŜ ƻŦ ǘƘŜ {ƛǘŜ ƛƴǎǇŜŎǘƛƻƴ ƻƴ ǘƘŜ ŘŀǘŜόǎύ ǎŜǘ ƻǳǘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ŀƴŘ ƻƴ ƛƴŦƻǊƳŀǘƛƻƴ ŀǾŀƛƭŀōƭŜ ŀǘ ǘƘŜ 
ǘƛƳŜ ƻŦ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΦ ¢Ƙƛǎ ǊŜǇƻǊǘ Ƙŀǎ ōŜŜƴ ǇǊŜǇŀǊŜŘ ŦƻǊ ǎǇŜŎƛŦƛŎ ŀǇǇƭƛŎŀǘƛƻƴ ǘƻ ǘƘƛǎ {ƛǘŜΣ ŀƴŘ 
ƛǘ ƛǎ ōŀǎŜŘΣ ƛƴ ǇŀǊǘΣ ǳǇƻƴ Ǿƛǎǳŀƭ ƻōǎŜǊǾŀǘƛƻƴ ƻŦ ǘƘŜ tƘŀǎŜ ¢ǿƻ ǇǊƻǇŜǊǘȅΣ ǎǳōǎǳǊŦŀŎŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ŀǘ ŘƛǎŎǊŜǘŜ 
ƭƻŎŀǘƛƻƴǎ ŀƴŘ ŘŜǇǘƘǎΣ ŀƴŘ ǎǇŜŎƛŦƛŎ ŀƴŀƭȅǎƛǎ ƻŦ ǎǇŜŎƛŦƛŎ ŎƘŜƳƛŎŀƭ ǇŀǊŀƳŜǘŜǊǎ ŀƴŘ ƳŀǘŜǊƛŀƭǎ ŘǳǊƛƴƎ ŀ ǎǇŜŎƛŦƛŎ 
ǘƛƳŜ ƛƴǘŜǊǾŀƭΣ ŀƭƭ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘΦ ¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘΣ ǘƘŜ ŦƛƴŘƛƴƎǎ Ŏŀƴƴƻǘ ōŜ ŜȄǘŜƴŘŜŘ ǘƻ 
ǇǊŜǾƛƻǳǎ ƻǊ ŦǳǘǳǊŜ {ƛǘŜ ŎƻƴŘƛǘƛƻƴǎΣ ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ tƘŀǎŜ ¢ǿƻ ǇǊƻǇŜǊǘȅ ǿƘƛŎƘ ǿŜǊŜ ǳƴŀǾŀƛƭŀōƭŜ ŦƻǊ ŘƛǊŜŎǘ 
ƛƴǾŜǎǘƛƎŀǘƛƻƴΣ ǎǳōǎǳǊŦŀŎŜ ƭƻŎŀǘƛƻƴǎ ǿƘƛŎƘ ǿŜǊŜ ƴƻǘ ƛƴǾŜǎǘƛƎŀǘŜŘ ŘƛǊŜŎǘƭȅΣ ƻǊ ŎƘŜƳƛŎŀƭ ǇŀǊŀƳŜǘŜǊǎΣ 
ƳŀǘŜǊƛŀƭǎ ƻǊ ŀƴŀƭȅǎƛǎ ǿƘƛŎƘ ǿŜǊŜ ƴƻǘ ŀŘŘǊŜǎǎŜŘΦ b{{[ Ƙŀǎ ŜȄǇǊŜǎǎŜŘ ǇǊƻŦŜǎǎƛƻƴŀƭ ƧǳŘƎŜƳŜƴǘ ƛƴ ƎŀǘƘŜǊƛƴƎ 
ŀƴŘ ŀƴŀƭȅȊƛƴƎ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻōǘŀƛƴŜŘ ŀƴŘ ƛƴ ǘƘŜ ŦƻǊƳǳƭŀǘƛƻƴ ƻŦ ƛǘǎ ŎƻƴŎƭǳǎƛƻƴǎΦ 
 
b{{[ ƳŀƪŜǎ ƴƻ ƻǘƘŜǊ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ǿƘŀǘǎƻŜǾŜǊΣ ƛƴŎƭǳŘƛƴƎ ǘƘƻǎŜ ŎƻƴŎŜǊƴƛƴƎ ǘƘŜ ƭŜƎŀƭ ǎƛƎƴƛŦƛŎŀƴŎŜ ƻŦ ƛǘǎ 
ŦƛƴŘƛƴƎǎΣ ƻǊ ŀǎ ǘƻ ƻǘƘŜǊ ƭŜƎŀƭ ƳŀǘǘŜǊǎ ǘƻǳŎƘŜŘ ƻƴ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘΣ ƛƴŎƭǳŘƛƴƎ ōǳǘ ƴƻǘ ƭƛƳƛǘŜŘ ǘƻΣ ƻǿƴŜǊǎƘƛǇ ƻŦ 
ŀƴȅ ǇǊƻǇŜǊǘȅΣ ƻǊ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ŀƴȅ ƭŀǿ ǘƻ ǘƘŜ ŦŀŎǘǎ ǎŜǘ ŦƻǊǘƘ ƘŜǊŜƛƴΦ ²ƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǊŜƎǳƭŀǘƻǊȅ 
ŎƻƳǇƭƛŀƴŎŜ ƛǎǎǳŜǎΣ ǊŜƎǳƭŀǘƻǊȅ ǎǘŀǘǳǘŜǎ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ŀƴŘ ŎƘŀƴƎŜΦ {ǳŎƘ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴǎ ŀƴŘ 
ǊŜƎǳƭŀǘƻǊȅ ŎƘŀƴƎŜǎ ǎƘƻǳƭŘ ōŜ ǊŜǾƛŜǿŜŘ ǿƛǘƘ ƭŜƎŀƭ ŎƻǳƴǎŜƭΦ 
 
¸ƻǳǊǎ ǾŜǊȅ ǘǊǳƭȅΣ 
bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ 

 
WƻŘƛŜ DƭŀǎƛŜǊΣ IΦ.!ΦΣ aΦaaΣ 9a!Σ 9t 
/9hκ{ŜƴƛƻǊ tǊƻƧŜŎǘ aŀƴŀƎŜǊ 
 
 
 



bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ 
tƘŀǎŜ ¢ǿƻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ 

рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb 

b{нрмлмπлн рпт YƛƴƎ {ǘǊŜŜǘΣ tƻǊǘ /ƻƭōƻǊƴŜΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! 5ŜŎŜƳōŜǊ нлнр мо 
 

уΦл w9C9w9b/9{ 
¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǊŜǎƻǳǊŎŜǎ ǿŜǊŜ ǳǘƛƭƛȊŜŘ ŀǎ ǊŜŦŜǊŜƴŎŜǎΥ 
¶ hƴǘŀǊƛƻ 5ƛǾƛǎƛƻƴ ƻŦ aƛƴŜǎΩ άtŀƭŜƻȊƻƛŎ DŜƻƭƻƎȅ ƻŦ {ƻǳǘƘŜǊƴ hƴǘŀǊƛƻΣ aŀǇ ннрпέ 
¶ aƛƴƛǎǘǊȅ ƻŦ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎΩ άvǳŀǘŜǊƴŀǊȅ DŜƻƭƻƎȅΣ bƛŀƎŀǊŀπ²ŜƭƭŀƴŘΣ aŀǇ tнпфс 
¶ ²ŀǘŜǊ ²Ŝƭƭǎ hƴǘŀǊƛƻ ǎƛǘŜ 
¶ hƴǘŀǊƛƻ hƛƭΣ DŀǎΣ ŀƴŘ {ŀƭǘ wŜǎƻǳǊŎŜǎ [ƛōǊŀǊȅ 
¶ LƴǘŜǊŀŎǘƛǾŜ aŀǇ ς bƛŀƎŀǊŀ bŀǾƛƎŀǘƻǊΣ ƘǘǘǇǎΥκκƴŀǾƛƎŀǘƻǊΦƴƛŀƎŀǊŀǊŜƎƛƻƴΦŎŀκ 
¶ hƴǘŀǊƛƻ .ŀǎŜ aŀǇǇƛƴƎ 
¶ bƛŀƎŀǊŀ tŜƴƛƴǎǳƭŀ /ƻƴǎŜǊǾŀǘƛƻƴ !ǳǘƘƻǊƛǘȅ όbt/!ύ ²ŀǘŜǊǎƘŜŘ 9ȄǇƭƻǊŜǊ 
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PCA # Environmental Qualifier

1         #30. Importation of Fill Material of Unknown Quality
2         #Other. Coal Storage.
3, 7      #46. Rail Yards, Tracks and Spurs .
4         #27. Garages and Maintenance and Repair of 

Railcars, Marine Vehicles and Aviation Vehicles.
5, 9, 13 #28. Gasoline and Associated Products Storage in 

Fixed Tanks.
6         #59. Wood Treating and Preservative Facility and 

Bulk Storage of Treated and Preserved Wood Products.
8, 12, 14, 17#52. Storage, maintenance, fuelling and repair of 

equipment, vehicles, and material used to maintain
transportation systems.

10       #Other. Waste Generation.
11       #39. Paints Manufacturing, Processing and Bulk 

Storage.
15, 18  #28. Gasoline and Associated Products Storage in 

Fixed Tanks.
16       #50. Soap and Detergent Manufacturing, Processing

and Bulk Storage
19       #44. Port Activities, including Operation and 

Maintenance of Wharves and Docks.
20       #37. Operation of Dry-Cleaning Equipment (where 

chemicals are used).
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HA1 [0-0.8mbgs]
HA1-1[0.7mbgs]
Metals
Lead 348 vs 120 ug/g
Zinc 345 vs 340 ug/g
PAHs, pH

HA-1

HA-2

HA-3

HA-4

HA-11

HA-9

HA-8
HA-7 HA-12

HA-6

HA-5

HA-10
HA2 [0-0.6mbgs]
HA2-1[0.5mbgs]
Metals, PAHs, pH

HA3 [0-0.7mbgs]
HA3-1[0.4mbgs]
Metals
Cadmium 1.5 vs 1.2ug/g
Copper 642 vs 140 ug/g
Lead 355 vs 120 ug/g
Nickel 124 vs 100 ug/g
Zinc 1090 vs 340 ug/g
PAHs, pH

HA4 [0-0.7mbgs]
HA4-1[0.6mbgs]
Metals
Barium 429 vs 390 ug/g
Cadmium 2.8 vs 1.2 ug/g
Copper 183 vs 140 ug/g
Lead 690 vs 120 ug/g
Nickel 180 vs 100 ug/g
Zinc 927 vs 340 ug/g
PAHs, pH

HA5 [0-1.6mbgs]
HA5-1[0.7mbgs]
Metals
Cadmium 2.7 vs 1.2 ug/g
Lead 418 vs 120 ug/g
Nickel 277 vs 100 ug/g
Zinc 719 vs 340 ug/g
PAHs
Acenaphthylene 0.56 vs 0.15 ug/g
Benzo[a]anthracene 1.80 vs 0.5 ug/g
Benzo[a]pyrene 2.02 vs 0.3 ug/g
Benzo[a]fluoranthene 1.29 vs 0.78 ug/g
Benzo[k]fluoranthene 0.91 vs 0.78 ug/g
Dibenzo[a,h]anthracene 0.37 vs 0.1 ug/g
Fluoranthene 2.66 vs 0.69 ug/g
Indeno[1,2,3-cd]pyrene 1.31 vs 0.38 ug/g
BTEX, PHCs,
VOCs, pH
HA5-2[0.8mbgs]
Metals, pH

HA6 [0-0.6mbgs]
HA6-1[0.5mbgs]
Metals, pH

HA7 [0-0.7mbgs]
HA7-1[0.4mbgs]
Metals
Lead 362 vs 340 ug/g
Nickel 168 vs 100 ug/g
Zinc 362 vs 120 ug/g

HA8 [0-0.7mbgs]
HA8-1[0.6mbgs]
PAHs
Benzo[a]anthracene 0.79 vs 0.5 ug/g
Benzo[a]pyrene 0.73 vs 0.3 ug/g
Dibenzo[a,h]anthracene 0.14 vs 0.1 ug/g
Fluoranthene 1.66 vs 0.69 ug/g
Indeno[1,2,3-cd]pyrene 0.54 vs 0.38 ug/g
Metals, BTEX, PHCs,
VOCs, pH
HA8-2[0.7mbgs]
Metals

HA9 [0-0.7mbgs]
HA9-1[0.6mbgs]
Metals
Lead 136 vs 120 ug/g

HA10 [0-1.6mbgs]
HA10-1[0.6mbgs]
Metals, BTEX, PHCs,
VOCs, PAHs, pH
HA10-2[0.7mbgs]
Metals, pH

HA11 [0-0.7mbgs]
HA11-1[0.6mbgs]
Metals

HA12 [0-0.7mbgs]
HA12-1[0.6mbgs]
Metals, BTEX, PHCs,
VOCs, PAHs, pH
HA12-2[0.7mbgs]
Metals
Cadmium 3.3 vs 1.2 ug/g
Lead 447 vs 120 ug/g
Nickel 232 vs 100 ug/g
Zinc 610 vs 340 ug/g
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HA1 [0-0.8mbgs]
HA1-1[0.7mbgs]
Metals
Lead 348 vs 120 ug/g
Zinc 345 vs 340 ug/g
PAHs, pH

HA-1

HA-2

HA-3

HA-4

HA-11

HA-9

HA-8
HA-7

HA-12

HA-6

HA-5

HA-10

HA2 [0-0.6mbgs]
HA2-1[0.5mbgs]
Metals, PAHs, pH

HA3 [0-0.7mbgs]
HA3-1[0.4mbgs]
Metals
Cadmium 1.5 vs 1.2ug/g
Copper 642 vs 140 ug/g
Lead 355 vs 120 ug/g
Nickel 124 vs 100 ug/g
Zinc 1090 vs 340 ug/g
PAHs, pH

HA4 [0-0.7mbgs]
HA4-1[0.6mbgs]
Metals
Barium 429 vs 390 ug/g
Cadmium 2.8 vs 1.2 ug/g
Copper 183 vs 140 ug/g
Lead 690 vs 120 ug/g
Nickel 180 vs 100 ug/g
Zinc 927 vs 340 ug/g
PAHs, pH

HA5 [0-1.6mbgs]
HA5-1[0.7mbgs]
Metals
Cadmium 2.7 vs 1.2 ug/g
Lead 418 vs 120 ug/g
Nickel 277 vs 100 ug/g
Zinc 719 vs 340 ug/g
PAHs
Acenaphthylene 0.56 vs 0.15 ug/g
Benzo[a]anthracene 1.80 vs 0.5 ug/g
Benzo[a]pyrene 2.02 vs 0.3 ug/g
Benzo[a]fluoranthene 1.29 vs 0.78 ug/g
Benzo[k]fluoranthene 0.91 vs 0.78 ug/g
Dibenzo[a,h]anthracene 0.37 vs 0.1 ug/g
Fluoranthene 2.66 vs 0.69 ug/g
BTEX, PHCs,
VOCs, pH
HA5-2[0.8mbgs]
Metals, pH

HA6 [0-0.6mbgs]
HA6-1[0.5mbgs]
Metals, pH

HA7 [0-0.7mbgs]
HA7-1[0.4mbgs]
Metals
Lead 362 vs 340 ug/g
Nickel 168 vs 100 ug/g
Zinc 362 vs 120 ug/g

HA8 [0-0.7mbgs]
HA8-1[0.6mbgs]
PAHs
Benzo[a]anthracene 0.79 vs 0.5 ug/g
Benzo[a]pyrene 0.73 vs 0.3 ug/g
Dibenzo[a,h]anthracene 0.14 vs 0.1 ug/g
Fluoranthene 1.66 vs 0.69 ug/g
Metals, BTEX, PHCs,
VOCs, pH
HA8-2[0.7mbgs]
Metals

HA9 [0-0.7mbgs]
HA9-1[0.6mbgs]
Metals
Lead 136 vs 120 ug/g

HA10 [0-1.6mbgs]
HA10-1[0.6mbgs]
Metals, BTEX, PHCs,
VOCs, PAHs, pH
HA10-2[0.7mbgs]
Metals, pH

HA11 [0-0.7mbgs]
HA11-1[0.6mbgs]
Metals

HA12 [0-0.7mbgs]
HA12-1[0.6mbgs]
Metals, BTEX, PHCs,
VOCs, PAHs, pH
HA12-2[0.7mbgs]
Metals
Cadmium 3.3 vs 1.2 ug/g
Lead 447 vs 120 ug/g
Nickel 232 vs 100 ug/g
Zinc 610 vs 340 ug/g

TP-3
TP-4

TP-5 TP-6

TP-7

TP-8

TP-9

TP-13

TP-11

TP-12

TP-10TP-1

TP-2

TP1 [0-1.0mbgs]
TP1-1[0-0.6mbgs]
Metals
Nickel 204 vs 100 ug/g
PAHs

TP2 [0-0.8mbgs]
TP2-1[0-0.4mbgs]
Metals
PAHs

TP3 [0-1.0mbgs]
TP3-1[0-0.5mbgs]
Metals
PAHs

TP4 [0-1.0mbgs]
TP4-1[0-0.5mbgs]
Metals
PAHs

TP5 [0-1.1mbgs]
TP5-1[0-0.6mbgs]
Metals
Nickel 151 vs 100 ug/g
PAHs

TP6 [0-0.9mbgs]
TP6-1[0-0.6mbgs]
Metals
Cadmium 4.2 vs 1.2 ug/g
Zinc 2990 vs 340 ug/g
PAHs

TP8 [0-1.0mbgs]
TP8-1[0-0.7mbgs]
Metals
Nickel 127 vs 100ug/g
PAHs

TP7 [0-1.0mbgs]
TP7-1[0-0.7mbgs]
Metals
PAHs

TP9 [0-1.1mbgs]
TP9-1[0-0.7mbgs]
Metals
Lead 208 vs 120 ug/g
PAHs

TP10 [0-1.3mbgs]
TP10-1[0-0.8mbgs]
Metals
PAHs

TP11 [0-1.5mbgs]
TP11-1[0-0.7mbgs]
PAHs
Acenaphthylene 0.87 vs 0.15 ug/g
Benzo[a]anthracene 2.15 vs 0.5 ug/g
Benzo[a]pyrene 2.20 vs 0.3 ug/g
Benzo[a]fluoranthene 3.12 vs 0.78 ug/g
Benzo[k]fluoranthene 0.96 vs 0.78 ug/g
Dibenzo[a,h]anthracene 0.42 vs 0.1 ug/g
Fluoranthene 3.74 vs 0.69 ug/g
Metals
TP11-2[0.7-1.5mbgs]
Metals, PAHs
BTEX/PHCs

TP12 [0-1.2mbgs]
TP12-1[0-0.6mbgs]
Metals
PAHs
TP12-2[0.6-1.2mbgs]
Metals, PAHs
BTEX/PHCs

TP13 [0-1.3mbgs]
TP13-1[0-0.5mbgs]
PAHs
Acenaphthylene 1.11 vs 0.15 ug/g
Benzo[a]anthracene 3.80 vs 0.5 ug/g
Benzo[a]pyrene 4.06 vs 0.3 ug/g
Benzo[a]fluoranthene 5.85 vs 0.78 ug/g
Benzo[k]fluoranthene 1.95 vs 0.78 ug/g
Dibenzo[a,h]anthracene 0.68 vs 0.1 ug/g
Fluoranthene 6.58 vs 0.69 ug/g
Metals
TP13-2[0.5-1.3mbgs]
Metals, PAHs
BTEX/PHCs

AS SHOWN
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NO:

SCALE:

PROJECT NO:

DATE:

TITLE:

CLIENT:

PROJECT:

DATUM:     NAD 83   PROJECTION:  17T

b

² 9

SOIL DELINEATION
RESULTS

LEGEND

Property Boundary

{

PHASE TWO ENVIRONMENTAL
SITE ASSESSMENT
547 KING STREET

PORT COLBORNE, ON

NS25101-02

REFERENCE:  BASE MAP PROVIDED BY NIAGARA NAVIGATOR, https://maps-beta.niagararegion.ca/Navigator/2023

Results Meet Standards

HA-1
Hand Auger Location

Results Exceed Standards

Results Compared to O. Reg. 153/04,
Table 3: Residential, Coarse Texture

TP-1
Test Pit Location

DRAWN:        DN     REVIEWED: IK

DECEMBER 2025

1000395289 Ontario Inc.



 

APPENDIX A 
HAND AUGER & TEST PIT LOGS 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 























































CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD
3300 MERRITTVILLE HIGHWAY
THOROLD, ON   L2V 4Y6   
289-407-6341

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Nivine Basily, Inorganic Team LeadSOIL ANALYSIS REVIEWED BY:

Radhika Chakraberty, Trace Organics Lab ManagerTRACE ORGANICS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 10

Sep 24, 2025

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:
�x All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 

incorporate modifications from the specified reference methods to improve performance.
�x All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 

be exempt, please contact your Client Project Manager for details.
�x AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 

third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.

�x This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
�x The test results reported herewith relate only to the samples as received by the laboratory.
�x Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 

merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.

�x All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.

25H345066AGAT WORK ORDER:

ATTENTION TO: Jodie Glasier

PROJECT: NS25101-02

Laboratories (V1) Page 1 of 10

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:



HA2-1HA1-1 HA3-1 HA4-1SAMPLE DESCRIPTION:

SoilSoilSoil SoilSAMPLE TYPE:
2025-09-12 2025-09-12 2025-09-122025-09-12DATE SAMPLED:

7058475 7058477 7058478 7058479G / S RDLUnitParameter

<0.8 <0.8 0.9 1.4Antimony 0.87.5µg/g

7 6 10 15Arsenic 118µg/g

164 195 229 429Barium 2.0390µg/g

0.6 1.3 1.0 1.3Beryllium 0.54µg/g

<5 16 19 14Boron 5120µg/g

1.0 <0.5 1.5 2.8Cadmium 0.51.2µg/g

19 35 36 44Chromium 5160µg/g

8.2 13.9 12.9 13.5Cobalt 0.822µg/g

65.5 40.8 642 183Copper 1.0140µg/g

348 68 355 690Lead 1120µg/g

<0.5 1.0 2.2 2.0Molybdenum 0.56.9µg/g

77 48 124 180Nickel 1100µg/g

<0.8 <0.8 <0.8 <0.8Selenium 0.82.4µg/g

<0.5 <0.5 <0.5 <0.5Silver 0.520µg/g

<0.5 <0.5 <0.5 <0.5Thallium 0.51µg/g

0.83 0.90 1.25 1.48Uranium 0.5023µg/g

24.0 55.7 38.9 59.7Vanadium 2.086µg/g

345 156 1090 927Zinc 5340µg/g

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ON T3 S RPI CT
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

Analysis performed at AGAT Toronto (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2025-09-15

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 25H345066

DATE REPORTED: 2025-09-24

PROJECT: NS25101-02

O. Reg. 153(511) - Metals (Including Hydrides) (Soil)

SAMPLED BY:J. ToldiSAMPLING SITE:547 Kimy Street

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 10



HA2-1HA1-1 HA3-1 HA4-1SAMPLE DESCRIPTION:

SoilSoilSoil SoilSAMPLE TYPE:
2025-09-12 2025-09-12 2025-09-122025-09-12DATE SAMPLED:

7058475 7058477 7058478 7058479G / S RDLUnitParameter

7.28 7.02 6.86 7.05pH, 2:1 CaCl2 Extraction NA5.0-9.0pH Units

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ON T3 S RPI CT
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

7058475-7058479 pH was determined on the 0.01M CaCl2 extract obtained from 2:1 leaching procedure (2 parts extraction fluid:1 part wet soil). 

Analysis performed at AGAT Toronto (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2025-09-15

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 25H345066

DATE REPORTED: 2025-09-24

PROJECT: NS25101-02

O. Reg. 153(511) - ORPs (Soil)

SAMPLED BY:J. ToldiSAMPLING SITE:547 Kimy Street

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 10



HA2-1HA1-1 HA3-1 HA4-1SAMPLE DESCRIPTION:

SoilSoilSoil SoilSAMPLE TYPE:
2025-09-12 2025-09-12 2025-09-122025-09-12DATE SAMPLED:

7058475 7058477 7058478 7058479G / S RDLUnitParameter

<0.05 <0.05 <0.05 <0.05Naphthalene 0.050.6µg/g

<0.05 <0.05 <0.05 <0.05Acenaphthylene 0.050.15µg/g

<0.05 <0.05 <0.05 <0.05Acenaphthene 0.057.9µg/g

<0.05 <0.05 <0.05 <0.05Fluorene 0.0562µg/g

<0.05 <0.05 <0.05 <0.05Phenanthrene 0.056.2µg/g

<0.05 <0.05 <0.05 <0.05Anthracene 0.050.67µg/g

<0.05 <0.05 <0.05 <0.05Fluoranthene 0.050.69µg/g

<0.05 <0.05 <0.05 <0.05Pyrene 0.0578µg/g

<0.05 <0.05 <0.05 <0.05Benzo(a)anthracene 0.050.5µg/g

<0.05 <0.05 <0.05 <0.05Chrysene 0.057µg/g

<0.05 <0.05 <0.05 <0.05Benzo(b)fluoranthene 0.050.78µg/g

<0.05 <0.05 <0.05 <0.05Benzo(k)fluoranthene 0.050.78µg/g

<0.05 <0.05 <0.05 <0.05Benzo(a)pyrene 0.050.3µg/g

<0.05 <0.05 <0.05 <0.05Indeno(1,2,3-cd)pyrene 0.050.38µg/g

<0.05 <0.05 <0.05 <0.05Dibenz(a,h)anthracene 0.050.1µg/g

<0.05 <0.05 <0.05 <0.05Benzo(g,h,i)perylene 0.056.6µg/g

<0.05 <0.05 <0.05 <0.052-and 1-methyl Naphthalene 0.050.99µg/g

21.0 18.9 16.9 22.4Moisture Content 0.1%

Acceptable LimitsUnitSurrogate

110 110 90 75Naphthalene-d8 % 50-140

65 75 85 95Acridine-d9 % 50-140

105 70 100 95Terphenyl-d14 % 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ON T3 S RPI CT
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

7058475-7058479 Results are based on the dry weight of the soil.
Note: The result for Benzo(b)Fluoranthene is the total of the Benzo(b)&j)Fluoranthene isomers because the isomers co-elute on the GC column.
2- and 1-Methyl Naphthalene is a calculated parameter. The calculated value is the sum of 2-Methyl Naphthalene and 1-Methyl Naphthalene. 

Analysis performed at AGAT Toronto (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2025-09-15

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 25H345066

DATE REPORTED: 2025-09-24

PROJECT: NS25101-02

O. Reg. 153(511) - PAHs (Soil)

SAMPLED BY:J. ToldiSAMPLING SITE:547 Kimy Street

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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7058475 ON T3 S RPI CT O. Reg. 153(511) - Metals (Including Hydrides) (Soil) Lead 120 348HA1-1 µg/g
7058475 ON T3 S RPI CT O. Reg. 153(511) - Metals (Including Hydrides) (Soil) Zinc 340 345HA1-1 µg/g
7058478 ON T3 S RPI CT O. Reg. 153(511) - Metals (Including Hydrides) (Soil) Cadmium 1.2 1.5HA3-1 µg/g
7058478 ON T3 S RPI CT O. Reg. 153(511) - Metals (Including Hydrides) (Soil) Copper 140 642HA3-1 µg/g
7058478 ON T3 S RPI CT O. Reg. 153(511) - Metals (Including Hydrides) (Soil) Lead 120 355HA3-1 µg/g
7058478 ON T3 S RPI CT O. Reg. 153(511) - Metals (Including Hydrides) (Soil) Nickel 100 124HA3-1 µg/g
7058478 ON T3 S RPI CT O. Reg. 153(511) - Metals (Including Hydrides) (Soil) Zinc 340 1090HA3-1 µg/g
7058479 ON T3 S RPI CT O. Reg. 153(511) - Metals (Including Hydrides) (Soil) Barium 390 429HA4-1 µg/g
7058479 ON T3 S RPI CT O. Reg. 153(511) - Metals (Including Hydrides) (Soil) Cadmium 1.2 2.8HA4-1 µg/g
7058479 ON T3 S RPI CT O. Reg. 153(511) - Metals (Including Hydrides) (Soil) Copper 140 183HA4-1 µg/g
7058479 ON T3 S RPI CT O. Reg. 153(511) - Metals (Including Hydrides) (Soil) Lead 120 690HA4-1 µg/g
7058479 ON T3 S RPI CT O. Reg. 153(511) - Metals (Including Hydrides) (Soil) Nickel 100 180HA4-1 µg/g
7058479 ON T3 S RPI CT O. Reg. 153(511) - Metals (Including Hydrides) (Soil) Zinc 340 927HA4-1 µg/g

Results relate only to the items tested. Results apply to samples as received.

Exceedance Summary

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 25H345066

PROJECT: NS25101-02

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE UNIT

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

EXCEEDANCE SUMMARY (V1) Page 5 of 10



O. Reg. 153(511) - Metals (Including Hydrides) (Soil)

Antimony 7061605 1.2 1.0 NA < 0.8 88% 70% 130% 100% 80% 120% 93% 70% 130%

Arsenic 7061605 1 1 NA < 1 130% 70% 130% 109% 80% 120% 114% 70% 130%

Barium 7061605 8.6 9.2 NA < 2.0 102% 70% 130% 101% 80% 120% 102% 70% 130%

Beryllium 7061605 <0.5 <0.5 NA < 0.5 112% 70% 130% 104% 80% 120% 112% 70% 130%

Boron
 

7061605 <5 <5 NA < 5 82% 70% 130% 100% 80% 120% 100% 70% 130%

Cadmium 7061605 <0.5 <0.5 NA < 0.5 126% 70% 130% 106% 80% 120% 99% 70% 130%

Chromium 7061605 <5 <5 NA < 5 107% 70% 130% 96% 80% 120% 106% 70% 130%

Cobalt 7061605 1.0 1.1 NA < 0.8 95% 70% 130% 97% 80% 120% 121% 70% 130%

Copper 7061605 12.3 12.9 4.8% < 1.0 108% 70% 130% 103% 80% 120% 104% 70% 130%

Lead
 

7061605 <1 <1 NA < 1 122% 70% 130% 108% 80% 120% 98% 70% 130%

Molybdenum 7061605 <0.5 <0.5 NA < 0.5 100% 70% 130% 106% 80% 120% 119% 70% 130%

Nickel 7061605 <1 <1 NA < 1 102% 70% 130% 105% 80% 120% 106% 70% 130%

Selenium 7061605 <0.8 <0.8 NA < 0.8 71% 70% 130% 110% 80% 120% 111% 70% 130%

Silver 7061605 <0.5 <0.5 NA < 0.5 91% 70% 130% 88% 80% 120% 71% 70% 130%

Thallium
 

7061605 <0.5 <0.5 NA < 0.5 124% 70% 130% 111% 80% 120% 113% 70% 130%

Uranium 7061605 0.68 0.74 NA < 0.50 95% 70% 130% 92% 80% 120% 91% 70% 130%

Vanadium 7061605 2.6 2.5 NA < 2.0 99% 70% 130% 97% 80% 120% 127% 70% 130%

Zinc 7061605 31 32 3.2% < 5 120% 70% 130% 108% 80% 120% 100% 70% 130%

 
Comments: NA Signifies Not Applicable.
Duplicate NA: results are under 5X the RDL and will not be calculated.
 

O. Reg. 153(511) - ORPs (Soil)

pH, 2:1 CaCl2 Extraction 7069238 6.30 6.50 3.1% NA 100% 80% 120%
 
Comments: NA signifies Not Applicable.
pH duplicates QA acceptance criteria was met relative as stated in Table 5-15 of Analytical Protocol document.
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:547 Kimy Street SAMPLED BY:J. Toldi

AGAT WORK ORDER: 25H345066
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tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



O. Reg. 153(511) - PAHs (Soil)

Naphthalene 7061605 <0.05 <0.05 NA < 0.05 81% 50% 140% 106% 50% 140% 78% 50% 140%

Acenaphthylene 7061605 <0.05 <0.05 NA < 0.05 82% 50% 140% 85% 50% 140% 108% 50% 140%

Acenaphthene 7061605 <0.05 <0.05 NA < 0.05 117% 50% 140% 93% 50% 140% 105% 50% 140%

Fluorene 7061605 <0.05 <0.05 NA < 0.05 107% 50% 140% 106% 50% 140% 88% 50% 140%

Phenanthrene
 

7061605 <0.05 <0.05 NA < 0.05 116% 50% 140% 80% 50% 140% 95% 50% 140%

Anthracene 7061605 <0.05 <0.05 NA < 0.05 106% 50% 140% 95% 50% 140% 83% 50% 140%

Fluoranthene 7061605 <0.05 <0.05 NA < 0.05 107% 50% 140% 100% 50% 140% 73% 50% 140%

Pyrene 7061605 <0.05 <0.05 NA < 0.05 92% 50% 140% 78% 50% 140% 105% 50% 140%

Benzo(a)anthracene 7061605 <0.05 <0.05 NA < 0.05 69% 50% 140% 97% 50% 140% 103% 50% 140%

Chrysene
 

7061605 <0.05 <0.05 NA < 0.05 101% 50% 140% 86% 50% 140% 83% 50% 140%

Benzo(b)fluoranthene 7061605 <0.05 <0.05 NA < 0.05 95% 50% 140% 85% 50% 140% 93% 50% 140%

Benzo(k)fluoranthene 7061605 <0.05 <0.05 NA < 0.05 83% 50% 140% 81% 50% 140% 73% 50% 140%

Benzo(a)pyrene 7061605 <0.05 <0.05 NA < 0.05 121% 50% 140% 90% 50% 140% 100% 50% 140%

Indeno(1,2,3-cd)pyrene 7061605 <0.05 <0.05 NA < 0.05 111% 50% 140% 87% 50% 140% 75% 50% 140%

Dibenz(a,h)anthracene
 

7061605 <0.05 <0.05 NA < 0.05 97% 50% 140% 110% 50% 140% 98% 50% 140%

Benzo(g,h,i)perylene 7061605 <0.05 <0.05 NA < 0.05 99% 50% 140% 96% 50% 140% 98% 50% 140%

 
Comments: When the average of the sample and duplicate results is less than 5x the RDL, the Relative Percent Difference (RPD) will be indicated as Not Applicable (NA).
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:547 Kimy Street SAMPLED BY:J. Toldi

AGAT WORK ORDER: 25H345066

Dup #1 RPD Measured
Value Recovery Recovery

Quality Assurance
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not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Soil Analysis

Antimony MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Arsenic MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Barium MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Beryllium MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Boron MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Cadmium MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Chromium MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Cobalt MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Copper MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Lead MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Molybdenum MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Nickel MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Selenium MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Silver MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Thallium MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Uranium MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Vanadium MET-93-6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

Zinc MET 93 -6103 modified from EPA 3050B and EPA 
6020B and ON MOECC ICP-MS

pH, 2:1 CaCl2 Extraction INOR-93-6075 modified from EPA 9045D, 
MCKEAGUE 3.11 E3137 PC TITRATE

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:547 Kimy Street SAMPLED BY:J. Toldi

AGAT WORK ORDER: 25H345066

Method Summary

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS25101-02

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 8 of 10



Trace Organics Analysis

Naphthalene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Acenaphthylene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Acenaphthene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Fluorene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Phenanthrene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Anthracene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Fluoranthene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Pyrene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Benzo(a)anthracene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Chrysene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Benzo(b)fluoranthene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Benzo(k)fluoranthene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Benzo(a)pyrene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Indeno(1,2,3-cd)pyrene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Dibenz(a,h)anthracene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Benzo(g,h,i)perylene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

2-and 1-methyl Naphthalene ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Naphthalene-d8 ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Acridine-d9 ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Terphenyl-d14 ORG-91-5106 modified from EPA 3570 and EPA 
8270E GC/MS

Moisture Content VOL-91-5009 modified from CCME Tier 1 Method BALANCE

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:547 Kimy Street SAMPLED BY:J. Toldi

AGAT WORK ORDER: 25H345066

Method Summary

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS25101-02

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 9 of 10
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351 Nash Road North, unit 9B
Hamilton, ON L8H 7P4

1-800-749-1947

www.paracellabs.com

Certificate of Analysis
Niagara Soils Solutions Ltd.
3300 Merrittville Highway

Thorold, ON L2V 4Y6

Attn: Jodie Glasier
    Report Date : 22-Oct-2025 

Client PO:  

Project: NS25101-02

Custody:    78627/78635 

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Order Date: 16-Oct-2025 

Revised Report
 Order #: 2542274

Paracel ID Client ID

2542274-01 HA5-1

2542274-02 HA5-2

2542274-03 HA6-1

2542274-04 HA7-1

2542274-05 HA8-1

2542274-06 HA8-2

2542274-07 HA9-1

2542274-08 HA10-1

2542274-09 HA10-2

2542274-10 HA11-1

2542274-11 HA12-1

2542274-12 HA12-2

Approved By: Alex Enfield, MSc

Lab Manager
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

PHC F1 CWS Tier 1 - P&T GC-FID 22-Oct-2520-Oct-25
PHCs F2 to F4 CWS Tier 1 - GC-FID, extraction 22-Oct-2520-Oct-25
REG 153: Metals by ICP/MS, soil EPA 6020 - Digestion - ICP-MS 20-Oct-2520-Oct-25
REG 153: PAHs by GC-MS EPA 8270 - GC-MS, extraction 20-Oct-2516-Oct-25
REG 153: pH, soil EPA 150.1 - pH probe @ 25 °C, CaCl buffered ext. 21-Oct-2521-Oct-25
REG 153: VOCs by P&T GC-MS EPA 8260 - P&T GC-MS 22-Oct-2520-Oct-25
Solids,  % CWS Tier 1 -  Gravimetric 20-Oct-2518-Oct-25
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

Summary of Criteria Exceedances

Sample Analyte MDL / Units Result Reg 153/04 -T3 
Res/Park, coarse

-

Regulatory Comparison:

Paracel Laboratories has provided regulatory guidelines on this report for informational purposes only and makes no representations or warranties that the data is accurate or reflects the current regulatory 

values . The user is advised to consult with the appropriate official regulations to evaluate compliance . Sample results that are highlighted in red have exceeded the selected regulatory limit .  A blue highlight 

represents a non- detect result with a reporting limit that exceeds the selected regulatory limit . Calculated uncertainty estimations have not been applied for determining regulatory exceedances .

-1.2 ug/g Cadmium 0.5   ug/g HA5-1 2.7

-120 ug/g Lead 1.0   ug/g HA5-1 418

-100 ug/g Nickel 5.0   ug/g HA5-1 277

-340 ug/g Zinc 20.0   ug/g HA5-1 719

-0.15 ug/g Acenaphthylene 0.02   ug/g HA5-1 0.56

-0.5 ug/g Benzo [a] anthracene 0.02   ug/g HA5-1 1.80

-0.3 ug/g Benzo [a] pyrene 0.02   ug/g HA5-1 2.02

-0.78 ug/g Benzo [b] fluoranthene 0.02   ug/g HA5-1 1.29

-0.78 ug/g Benzo [k] fluoranthene 0.02   ug/g HA5-1 0.91

-0.1 ug/g Dibenzo [a,h] anthracene 0.02   ug/g HA5-1 0.37

-0.69 ug/g Fluoranthene 0.02   ug/g HA5-1 2.66

-120 ug/g Lead 1.0   ug/g HA7-1 436

-100 ug/g Nickel 5.0   ug/g HA7-1 168

-340 ug/g Zinc 20.0   ug/g HA7-1 362

-0.5 ug/g Benzo [a] anthracene 0.02   ug/g HA8-1 0.79

-0.3 ug/g Benzo [a] pyrene 0.02   ug/g HA8-1 0.73

-0.1 ug/g Dibenzo [a,h] anthracene 0.02   ug/g HA8-1 0.14

-0.69 ug/g Fluoranthene 0.02   ug/g HA8-1 1.66

-120 ug/g Lead 1.0   ug/g HA9-1 136

-1.2 ug/g Cadmium 0.5   ug/g HA12-2 3.3

-120 ug/g Lead 1.0   ug/g HA12-2 447

-100 ug/g Nickel 5.0   ug/g HA12-2 232
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

Summary of Criteria Exceedances

Sample Analyte MDL / Units Result Reg 153/04 -T3 
Res/Park, coarse

-

Regulatory Comparison:

Paracel Laboratories has provided regulatory guidelines on this report for informational purposes only and makes no representations or warranties that the data is accurate or reflects the current regulatory 

values . The user is advised to consult with the appropriate official regulations to evaluate compliance . Sample results that are highlighted in red have exceeded the selected regulatory limit .  A blue highlight 

represents a non- detect result with a reporting limit that exceeds the selected regulatory limit . Calculated uncertainty estimations have not been applied for determining regulatory exceedances .

-340 ug/g Zinc 20.0   ug/g HA12-2 610

Page 4 of 28



 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

HA5-1 HA5-2 HA6-1 HA7-1Client ID: Criteria:

Sample Date:

Sample ID:

Matrix:

MDL/Units

16-Oct-25 00:00

2542274-01

Soil

16-Oct-25 00:00

2542274-02

Soil

16-Oct-25 00:00

2542274-03

Soil

16-Oct-25 00:00

2542274-04

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Physical Characteristics

77.376.876.974.3% Solids 0.1 % by Wt. - -

General Inorganics

--6.947.01pH 0.05 pH Units 5.00 - 9.00 pH units -

Metals

<1.0<1.0<1.0<1.0Antimony 1.0 ug/g 7.5 ug/g -

8.18.310.417.8Arsenic 1.0 ug/g 18 ug/g -

126235235132Barium 1.0 ug/g 390 ug/g -

0.61.51.50.8Beryllium 0.5 ug/g 4 ug/g -

7.219.918.57.7Boron 5.0 ug/g 120 ug/g -

1.2<0.5<0.52.7Cadmium 0.5 ug/g 1.2 ug/g -

18.342.041.424.6Chromium 5.0 ug/g 160 ug/g -

9.119.318.313.2Cobalt 1.0 ug/g 22 ug/g -

40.032.729.289.0Copper 5.0 ug/g 140 ug/g -

43634.320.7418Lead 1.0 ug/g 120 ug/g -

<1.0<1.0<1.0<1.0Molybdenum 1.0 ug/g 6.9 ug/g -

16856.044.3277Nickel 5.0 ug/g 100 ug/g -

<1.0<1.0<1.01.9Selenium 1.0 ug/g 2.4 ug/g -

<0.3<0.3<0.30.7Silver 0.3 ug/g 20 ug/g -

<1.0<1.0<1.0<1.0Thallium 1.0 ug/g 1 ug/g -

<1.0<1.0<1.0<1.0Uranium 1.0 ug/g 23 ug/g -

27.356.956.637.7Vanadium 10.0 ug/g 86 ug/g -

362127103719Zinc 20.0 ug/g 340 ug/g -

Volatiles

---<0.50Acetone 0.50 ug/g 16 ug/g -

---<0.02Benzene 0.02 ug/g 0.21 ug/g -
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

HA5-1 HA5-2 HA6-1 HA7-1Client ID: Criteria:

Sample Date:

Sample ID:

Matrix:

MDL/Units

16-Oct-25 00:00

2542274-01

Soil

16-Oct-25 00:00

2542274-02

Soil

16-Oct-25 00:00

2542274-03

Soil

16-Oct-25 00:00

2542274-04

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Volatiles

---<0.05Bromodichloromethane 0.05 ug/g 13 ug/g -

---<0.05Bromoform 0.05 ug/g 0.27 ug/g -

---<0.05Bromomethane 0.05 ug/g 0.05 ug/g -

---<0.05Carbon Tetrachloride 0.05 ug/g 0.05 ug/g -

---<0.05Chlorobenzene 0.05 ug/g 2.4 ug/g -

---<0.05Chloroform 0.05 ug/g 0.05 ug/g -

---<0.05Dibromochloromethane 0.05 ug/g 9.4 ug/g -

---<0.05Dichlorodifluoromethane 0.05 ug/g 16 ug/g -

---<0.051,2-Dichlorobenzene 0.05 ug/g 3.4 ug/g -

---<0.051,3-Dichlorobenzene 0.05 ug/g 4.8 ug/g -

---<0.051,4-Dichlorobenzene 0.05 ug/g 0.083 ug/g -

---<0.051,1-Dichloroethane 0.05 ug/g 3.5 ug/g -

---<0.051,2-Dichloroethane 0.05 ug/g 0.05 ug/g -

---<0.051,1-Dichloroethylene 0.05 ug/g 0.05 ug/g -

---<0.05cis-1,2-Dichloroethylene 0.05 ug/g 3.4 ug/g -

---<0.05trans-1,2-Dichloroethylene 0.05 ug/g 0.084 ug/g -

---<0.051,2-Dichloropropane 0.05 ug/g 0.05 ug/g -

---<0.05cis-1,3-Dichloropropylene 0.05 ug/g - -

---<0.05trans-1,3-Dichloropropylene 0.05 ug/g - -

---<0.051,3-Dichloropropene, total 0.05 ug/g 0.05 ug/g -

---<0.05Ethylene dibromide (dibromoethane, 1,2-) 0.05 ug/g 0.05 ug/g -

---<0.05Ethylbenzene 0.05 ug/g 2 ug/g -

---<0.05Hexane 0.05 ug/g 2.8 ug/g -

---<0.50Methyl Ethyl Ketone (2-Butanone) 0.50 ug/g 16 ug/g -

---<0.50Methyl Isobutyl Ketone 0.50 ug/g 1.7 ug/g -
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

HA5-1 HA5-2 HA6-1 HA7-1Client ID: Criteria:

Sample Date:

Sample ID:

Matrix:

MDL/Units

16-Oct-25 00:00

2542274-01

Soil

16-Oct-25 00:00

2542274-02

Soil

16-Oct-25 00:00

2542274-03

Soil

16-Oct-25 00:00

2542274-04

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Volatiles

---<0.05Methyl tert-butyl ether 0.05 ug/g 0.75 ug/g -

---<0.05Methylene Chloride 0.05 ug/g 0.1 ug/g -

---<0.05Styrene 0.05 ug/g 0.7 ug/g -

---<0.051,1,1,2-Tetrachloroethane 0.05 ug/g 0.058 ug/g -

---<0.051,1,2,2-Tetrachloroethane 0.05 ug/g 0.05 ug/g -

---<0.05Tetrachloroethylene 0.05 ug/g 0.28 ug/g -

---<0.05Toluene 0.05 ug/g 2.3 ug/g -

---<0.051,1,1-Trichloroethane 0.05 ug/g 0.38 ug/g -

---<0.051,1,2-Trichloroethane 0.05 ug/g 0.05 ug/g -

---<0.05Trichloroethylene 0.05 ug/g 0.061 ug/g -

---<0.05Trichlorofluoromethane 0.05 ug/g 4 ug/g -

---<0.02Vinyl chloride 0.02 ug/g 0.02 ug/g -

---<0.05m,p-Xylenes 0.05 ug/g - -

---<0.05o-Xylene 0.05 ug/g - -

---<0.05Xylenes, total 0.05 ug/g 3.1 ug/g -

SurrogateDibromofluoromethane - -90.9% - - -

SurrogateToluene-d8 - -89.9% - - -

Surrogate4-Bromofluorobenzene - -88.1% - - -

Hydrocarbons

---<7F1 PHCs (C6-C10) 7 ug/g 55 ug/g -

---<4F2 PHCs (C10-C16) 4 ug/g 98 ug/g -

---205F3 PHCs (C16-C34) 8 ug/g 300 ug/g -

---133F4 PHCs (C34-C50) 6 ug/g 2800 ug/g -

Semi-Volatiles

---0.06Acenaphthene 0.02 ug/g 7.9 ug/g -
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

HA5-1 HA5-2 HA6-1 HA7-1Client ID: Criteria:

Sample Date:

Sample ID:

Matrix:

MDL/Units

16-Oct-25 00:00

2542274-01

Soil

16-Oct-25 00:00

2542274-02

Soil

16-Oct-25 00:00

2542274-03

Soil

16-Oct-25 00:00

2542274-04

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Semi-Volatiles

---0.56Acenaphthylene 0.02 ug/g 0.15 ug/g -

---0.39Anthracene 0.02 ug/g 0.67 ug/g -

---1.80Benzo [a] anthracene 0.02 ug/g 0.5 ug/g -

---2.02Benzo [a] pyrene 0.02 ug/g 0.3 ug/g -

---1.29Benzo [b] fluoranthene 0.02 ug/g 0.78 ug/g -

---1.22Benzo [g,h,i] perylene 0.02 ug/g 6.6 ug/g -

---0.91Benzo [k] fluoranthene 0.02 ug/g 0.78 ug/g -

---1.88Chrysene 0.02 ug/g 7 ug/g -

---0.37Dibenzo [a,h] anthracene 0.02 ug/g 0.1 ug/g -

---2.66Fluoranthene 0.02 ug/g 0.69 ug/g -

---0.10Fluorene 0.02 ug/g 62 ug/g -

---1.31Indeno [1,2,3-cd] pyrene 0.02 ug/g - -

---0.031-Methylnaphthalene 0.02 ug/g 0.99 ug/g -

---0.042-Methylnaphthalene 0.02 ug/g 0.99 ug/g -

---0.07Methylnaphthalene (1&2) 0.03 ug/g 0.99 ug/g -

---0.04Naphthalene 0.01 ug/g 0.6 ug/g -

---0.95Phenanthrene 0.02 ug/g 6.2 ug/g -

---2.76Pyrene 0.02 ug/g 78 ug/g -

Surrogate2-Fluorobiphenyl - -61.4% - - -

SurrogateTerphenyl-d14 - -56.2% - - -
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

HA8-1 HA8-2 HA9-1 HA10-1Client ID: Criteria:

Sample Date:

Sample ID:

Matrix:

MDL/Units

16-Oct-25 00:00

2542274-05

Soil

16-Oct-25 00:00

2542274-06

Soil

16-Oct-25 00:00

2542274-07

Soil

16-Oct-25 00:00

2542274-08

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Physical Characteristics

81.074.782.980.8% Solids 0.1 % by Wt. - -

General Inorganics

6.96--7.26pH 0.05 pH Units 5.00 - 9.00 pH units -

Metals

<1.0<1.0<1.0<1.0Antimony 1.0 ug/g 7.5 ug/g -

6.37.56.05.9Arsenic 1.0 ug/g 18 ug/g -

184166187189Barium 1.0 ug/g 390 ug/g -

1.41.11.11.2Beryllium 0.5 ug/g 4 ug/g -

16.610.623.524.5Boron 5.0 ug/g 120 ug/g -

<0.50.6<0.5<0.5Cadmium 0.5 ug/g 1.2 ug/g -

38.530.731.233.3Chromium 5.0 ug/g 160 ug/g -

18.413.115.416.3Cobalt 1.0 ug/g 22 ug/g -

28.230.426.930.1Copper 5.0 ug/g 140 ug/g -

53.913637.444.0Lead 1.0 ug/g 120 ug/g -

<1.0<1.0<1.0<1.0Molybdenum 1.0 ug/g 6.9 ug/g -

54.693.841.949.3Nickel 5.0 ug/g 100 ug/g -

<1.0<1.0<1.0<1.0Selenium 1.0 ug/g 2.4 ug/g -

<0.3<0.3<0.3<0.3Silver 0.3 ug/g 20 ug/g -

<1.0<1.0<1.0<1.0Thallium 1.0 ug/g 1 ug/g -

<1.01.6<1.0<1.0Uranium 1.0 ug/g 23 ug/g -

52.457.743.646.6Vanadium 10.0 ug/g 86 ug/g -

127179124131Zinc 20.0 ug/g 340 ug/g -

Volatiles

<0.50--<0.50Acetone 0.50 ug/g 16 ug/g -

<0.02--<0.02Benzene 0.02 ug/g 0.21 ug/g -
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

HA8-1 HA8-2 HA9-1 HA10-1Client ID: Criteria:

Sample Date:

Sample ID:

Matrix:

MDL/Units

16-Oct-25 00:00

2542274-05

Soil

16-Oct-25 00:00

2542274-06

Soil

16-Oct-25 00:00

2542274-07

Soil

16-Oct-25 00:00

2542274-08

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Volatiles

<0.05--<0.05Bromodichloromethane 0.05 ug/g 13 ug/g -

<0.05--<0.05Bromoform 0.05 ug/g 0.27 ug/g -

<0.05--<0.05Bromomethane 0.05 ug/g 0.05 ug/g -

<0.05--<0.05Carbon Tetrachloride 0.05 ug/g 0.05 ug/g -

<0.05--<0.05Chlorobenzene 0.05 ug/g 2.4 ug/g -

<0.05--<0.05Chloroform 0.05 ug/g 0.05 ug/g -

<0.05--<0.05Dibromochloromethane 0.05 ug/g 9.4 ug/g -

<0.05--<0.05Dichlorodifluoromethane 0.05 ug/g 16 ug/g -

<0.05--<0.051,2-Dichlorobenzene 0.05 ug/g 3.4 ug/g -

<0.05--<0.051,3-Dichlorobenzene 0.05 ug/g 4.8 ug/g -

<0.05--<0.051,4-Dichlorobenzene 0.05 ug/g 0.083 ug/g -

<0.05--<0.051,1-Dichloroethane 0.05 ug/g 3.5 ug/g -

<0.05--<0.051,2-Dichloroethane 0.05 ug/g 0.05 ug/g -

<0.05--<0.051,1-Dichloroethylene 0.05 ug/g 0.05 ug/g -

<0.05--<0.05cis-1,2-Dichloroethylene 0.05 ug/g 3.4 ug/g -

<0.05--<0.05trans-1,2-Dichloroethylene 0.05 ug/g 0.084 ug/g -

<0.05--<0.051,2-Dichloropropane 0.05 ug/g 0.05 ug/g -

<0.05--<0.05cis-1,3-Dichloropropylene 0.05 ug/g - -

<0.05--<0.05trans-1,3-Dichloropropylene 0.05 ug/g - -

<0.05--<0.051,3-Dichloropropene, total 0.05 ug/g 0.05 ug/g -

<0.05--<0.05Ethylene dibromide (dibromoethane, 1,2-) 0.05 ug/g 0.05 ug/g -

<0.05--<0.05Ethylbenzene 0.05 ug/g 2 ug/g -

<0.05--<0.05Hexane 0.05 ug/g 2.8 ug/g -

<0.50--<0.50Methyl Ethyl Ketone (2-Butanone) 0.50 ug/g 16 ug/g -

<0.50--<0.50Methyl Isobutyl Ketone 0.50 ug/g 1.7 ug/g -
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

HA8-1 HA8-2 HA9-1 HA10-1Client ID: Criteria:

Sample Date:

Sample ID:

Matrix:

MDL/Units

16-Oct-25 00:00

2542274-05

Soil

16-Oct-25 00:00

2542274-06

Soil

16-Oct-25 00:00

2542274-07

Soil

16-Oct-25 00:00

2542274-08

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Volatiles

<0.05--<0.05Methyl tert-butyl ether 0.05 ug/g 0.75 ug/g -

<0.05--<0.05Methylene Chloride 0.05 ug/g 0.1 ug/g -

<0.05--<0.05Styrene 0.05 ug/g 0.7 ug/g -

<0.05--<0.051,1,1,2-Tetrachloroethane 0.05 ug/g 0.058 ug/g -

<0.05--<0.051,1,2,2-Tetrachloroethane 0.05 ug/g 0.05 ug/g -

<0.05--<0.05Tetrachloroethylene 0.05 ug/g 0.28 ug/g -

<0.05--<0.05Toluene 0.05 ug/g 2.3 ug/g -

<0.05--<0.051,1,1-Trichloroethane 0.05 ug/g 0.38 ug/g -

<0.05--<0.051,1,2-Trichloroethane 0.05 ug/g 0.05 ug/g -

<0.05--<0.05Trichloroethylene 0.05 ug/g 0.061 ug/g -

<0.05--<0.05Trichlorofluoromethane 0.05 ug/g 4 ug/g -

<0.02--<0.02Vinyl chloride 0.02 ug/g 0.02 ug/g -

<0.05--<0.05m,p-Xylenes 0.05 ug/g - -

<0.05--<0.05o-Xylene 0.05 ug/g - -

<0.05--<0.05Xylenes, total 0.05 ug/g 3.1 ug/g -

SurrogateToluene-d8 - -89.6% - - 91.8%

SurrogateDibromofluoromethane - -103% - - 94.8%

Surrogate4-Bromofluorobenzene - -86.0% - - 87.8%

Hydrocarbons

<7--<7F1 PHCs (C6-C10) 7 ug/g 55 ug/g -

<4--<4F2 PHCs (C10-C16) 4 ug/g 98 ug/g -

22--17F3 PHCs (C16-C34) 8 ug/g 300 ug/g -

21--12F4 PHCs (C34-C50) 6 ug/g 2800 ug/g -

Semi-Volatiles

<0.02--0.07Acenaphthene 0.02 ug/g 7.9 ug/g -
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

HA8-1 HA8-2 HA9-1 HA10-1Client ID: Criteria:

Sample Date:

Sample ID:

Matrix:

MDL/Units

16-Oct-25 00:00

2542274-05

Soil

16-Oct-25 00:00

2542274-06

Soil

16-Oct-25 00:00

2542274-07

Soil

16-Oct-25 00:00

2542274-08

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Semi-Volatiles

0.02--0.05Acenaphthylene 0.02 ug/g 0.15 ug/g -

<0.02--0.25Anthracene 0.02 ug/g 0.67 ug/g -

0.04--0.79Benzo [a] anthracene 0.02 ug/g 0.5 ug/g -

0.05--0.73Benzo [a] pyrene 0.02 ug/g 0.3 ug/g -

0.04--0.53Benzo [b] fluoranthene 0.02 ug/g 0.78 ug/g -

0.04--0.47Benzo [g,h,i] perylene 0.02 ug/g 6.6 ug/g -

0.03--0.35Benzo [k] fluoranthene 0.02 ug/g 0.78 ug/g -

0.05--0.84Chrysene 0.02 ug/g 7 ug/g -

<0.02--0.14Dibenzo [a,h] anthracene 0.02 ug/g 0.1 ug/g -

0.09--1.66Fluoranthene 0.02 ug/g 0.69 ug/g -

<0.02--0.09Fluorene 0.02 ug/g 62 ug/g -

0.05--0.54Indeno [1,2,3-cd] pyrene 0.02 ug/g - -

<0.02--<0.021-Methylnaphthalene 0.02 ug/g 0.99 ug/g -

<0.02--<0.022-Methylnaphthalene 0.02 ug/g 0.99 ug/g -

<0.03--<0.03Methylnaphthalene (1&2) 0.03 ug/g 0.99 ug/g -

<0.01--<0.01Naphthalene 0.01 ug/g 0.6 ug/g -

0.03--1.04Phenanthrene 0.02 ug/g 6.2 ug/g -

0.06--1.28Pyrene 0.02 ug/g 78 ug/g -

Surrogate2-Fluorobiphenyl - -66.0% - - 70.2%

SurrogateTerphenyl-d14 - -62.9% - - 65.5%
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

HA10-2 HA11-1 HA12-1 HA12-2Client ID: Criteria:

Sample Date:

Sample ID:

Matrix:

MDL/Units

16-Oct-25 00:00

2542274-09

Soil

16-Oct-25 00:00

2542274-10

Soil

16-Oct-25 00:00

2542274-11

Soil

16-Oct-25 00:00

2542274-12

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Physical Characteristics

83.982.480.380.9% Solids 0.1 % by Wt. - -

General Inorganics

-7.35-7.23pH 0.05 pH Units 5.00 - 9.00 pH units -

Metals

<1.0<1.0<1.0<1.0Antimony 1.0 ug/g 7.5 ug/g -

11.36.05.66.1Arsenic 1.0 ug/g 18 ug/g -

323173161183Barium 1.0 ug/g 390 ug/g -

1.01.01.21.2Beryllium 0.5 ug/g 4 ug/g -

15.420.117.024.8Boron 5.0 ug/g 120 ug/g -

3.3<0.5<0.5<0.5Cadmium 0.5 ug/g 1.2 ug/g -

62.933.034.733.0Chromium 5.0 ug/g 160 ug/g -

15.014.420.316.0Cobalt 1.0 ug/g 22 ug/g -

80.544.032.125.5Copper 5.0 ug/g 140 ug/g -

44757.937.322.5Lead 1.0 ug/g 120 ug/g -

1.71.7<1.0<1.0Molybdenum 1.0 ug/g 6.9 ug/g -

23271.556.037.0Nickel 5.0 ug/g 100 ug/g -

<1.0<1.0<1.0<1.0Selenium 1.0 ug/g 2.4 ug/g -

0.9<0.3<0.3<0.3Silver 0.3 ug/g 20 ug/g -

<1.0<1.0<1.0<1.0Thallium 1.0 ug/g 1 ug/g -

1.21.3<1.0<1.0Uranium 1.0 ug/g 23 ug/g -

40.141.549.147.4Vanadium 10.0 ug/g 86 ug/g -

61015289.487.3Zinc 20.0 ug/g 340 ug/g -

Volatiles

-<0.50--Acetone 0.50 ug/g 16 ug/g -

-<0.02--Benzene 0.02 ug/g 0.21 ug/g -

Page 13 of 28



 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

HA10-2 HA11-1 HA12-1 HA12-2Client ID: Criteria:

Sample Date:

Sample ID:

Matrix:

MDL/Units

16-Oct-25 00:00

2542274-09

Soil

16-Oct-25 00:00

2542274-10

Soil

16-Oct-25 00:00

2542274-11

Soil

16-Oct-25 00:00

2542274-12

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Volatiles

-<0.05--Bromodichloromethane 0.05 ug/g 13 ug/g -

-<0.05--Bromoform 0.05 ug/g 0.27 ug/g -

-<0.05--Bromomethane 0.05 ug/g 0.05 ug/g -

-<0.05--Carbon Tetrachloride 0.05 ug/g 0.05 ug/g -

-<0.05--Chlorobenzene 0.05 ug/g 2.4 ug/g -

-<0.05--Chloroform 0.05 ug/g 0.05 ug/g -

-<0.05--Dibromochloromethane 0.05 ug/g 9.4 ug/g -

-<0.05--Dichlorodifluoromethane 0.05 ug/g 16 ug/g -

-<0.05--1,2-Dichlorobenzene 0.05 ug/g 3.4 ug/g -

-<0.05--1,3-Dichlorobenzene 0.05 ug/g 4.8 ug/g -

-<0.05--1,4-Dichlorobenzene 0.05 ug/g 0.083 ug/g -

-<0.05--1,1-Dichloroethane 0.05 ug/g 3.5 ug/g -

-<0.05--1,2-Dichloroethane 0.05 ug/g 0.05 ug/g -

-<0.05--1,1-Dichloroethylene 0.05 ug/g 0.05 ug/g -

-<0.05--cis-1,2-Dichloroethylene 0.05 ug/g 3.4 ug/g -

-<0.05--trans-1,2-Dichloroethylene 0.05 ug/g 0.084 ug/g -

-<0.05--1,2-Dichloropropane 0.05 ug/g 0.05 ug/g -

-<0.05--cis-1,3-Dichloropropylene 0.05 ug/g - -

-<0.05--trans-1,3-Dichloropropylene 0.05 ug/g - -

-<0.05--1,3-Dichloropropene, total 0.05 ug/g 0.05 ug/g -

-<0.05--Ethylene dibromide (dibromoethane, 1,2-) 0.05 ug/g 0.05 ug/g -

-<0.05--Ethylbenzene 0.05 ug/g 2 ug/g -

-<0.05--Hexane 0.05 ug/g 2.8 ug/g -

-<0.50--Methyl Ethyl Ketone (2-Butanone) 0.50 ug/g 16 ug/g -

-<0.50--Methyl Isobutyl Ketone 0.50 ug/g 1.7 ug/g -
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

HA10-2 HA11-1 HA12-1 HA12-2Client ID: Criteria:

Sample Date:

Sample ID:

Matrix:

MDL/Units

16-Oct-25 00:00

2542274-09

Soil

16-Oct-25 00:00

2542274-10

Soil

16-Oct-25 00:00

2542274-11

Soil

16-Oct-25 00:00

2542274-12

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Volatiles

-<0.05--Methyl tert-butyl ether 0.05 ug/g 0.75 ug/g -

-<0.05--Methylene Chloride 0.05 ug/g 0.1 ug/g -

-<0.05--Styrene 0.05 ug/g 0.7 ug/g -

-<0.05--1,1,1,2-Tetrachloroethane 0.05 ug/g 0.058 ug/g -

-<0.05--1,1,2,2-Tetrachloroethane 0.05 ug/g 0.05 ug/g -

-<0.05--Tetrachloroethylene 0.05 ug/g 0.28 ug/g -

-<0.05--Toluene 0.05 ug/g 2.3 ug/g -

-<0.05--1,1,1-Trichloroethane 0.05 ug/g 0.38 ug/g -

-<0.05--1,1,2-Trichloroethane 0.05 ug/g 0.05 ug/g -

-<0.05--Trichloroethylene 0.05 ug/g 0.061 ug/g -

-<0.05--Trichlorofluoromethane 0.05 ug/g 4 ug/g -

-<0.02--Vinyl chloride 0.02 ug/g 0.02 ug/g -

-<0.05--m,p-Xylenes 0.05 ug/g - -

-<0.05--o-Xylene 0.05 ug/g - -

-<0.05--Xylenes, total 0.05 ug/g 3.1 ug/g -

SurrogateDibromofluoromethane - -- - 93.2% -

Surrogate4-Bromofluorobenzene - -- - 88.2% -

SurrogateToluene-d8 - -- - 89.5% -

Hydrocarbons

-<7--F1 PHCs (C6-C10) 7 ug/g 55 ug/g -

-<4--F2 PHCs (C10-C16) 4 ug/g 98 ug/g -

-14--F3 PHCs (C16-C34) 8 ug/g 300 ug/g -

-16--F4 PHCs (C34-C50) 6 ug/g 2800 ug/g -

Semi-Volatiles

-<0.02--Acenaphthene 0.02 ug/g 7.9 ug/g -
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

HA10-2 HA11-1 HA12-1 HA12-2Client ID: Criteria:

Sample Date:

Sample ID:

Matrix:

MDL/Units

16-Oct-25 00:00

2542274-09

Soil

16-Oct-25 00:00

2542274-10

Soil

16-Oct-25 00:00

2542274-11

Soil

16-Oct-25 00:00

2542274-12

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Semi-Volatiles

-<0.02--Acenaphthylene 0.02 ug/g 0.15 ug/g -

-<0.02--Anthracene 0.02 ug/g 0.67 ug/g -

-<0.02--Benzo [a] anthracene 0.02 ug/g 0.5 ug/g -

-<0.02--Benzo [a] pyrene 0.02 ug/g 0.3 ug/g -

-<0.02--Benzo [b] fluoranthene 0.02 ug/g 0.78 ug/g -

-<0.02--Benzo [g,h,i] perylene 0.02 ug/g 6.6 ug/g -

-<0.02--Benzo [k] fluoranthene 0.02 ug/g 0.78 ug/g -

-<0.02--Chrysene 0.02 ug/g 7 ug/g -

-<0.02--Dibenzo [a,h] anthracene 0.02 ug/g 0.1 ug/g -

-0.02--Fluoranthene 0.02 ug/g 0.69 ug/g -

-<0.02--Fluorene 0.02 ug/g 62 ug/g -

-<0.02--Indeno [1,2,3-cd] pyrene 0.02 ug/g - -

-<0.02--1-Methylnaphthalene 0.02 ug/g 0.99 ug/g -

-<0.02--2-Methylnaphthalene 0.02 ug/g 0.99 ug/g -

-<0.03--Methylnaphthalene (1&2) 0.03 ug/g 0.99 ug/g -

-<0.01--Naphthalene 0.01 ug/g 0.6 ug/g -

-<0.02--Phenanthrene 0.02 ug/g 6.2 ug/g -

-<0.02--Pyrene 0.02 ug/g 78 ug/g -

Surrogate2-Fluorobiphenyl - -- - 71.7% -

SurrogateTerphenyl-d14 - -- - 67.0% -
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

 Analyte Result
Reporting

Limit
Units %REC

%REC
Limit

RPD
RPD
Limit

Notes 

Method Quality Control: Blank

Hydrocarbons
F1 PHCs (C6-C10) 7 ug/g ND  
F2 PHCs (C10-C16) 4 ug/g ND  
F3 PHCs (C16-C34) 8 ug/g ND  
F4 PHCs (C34-C50) 6 ug/g ND  

Metals
Antimony 1.0 ug/g ND  
Arsenic 1.0 ug/g ND  
Barium 1.0 ug/g ND  
Beryllium 0.5 ug/g ND  
Boron 5.0 ug/g ND  
Cadmium 0.5 ug/g ND  
Chromium 5.0 ug/g ND  
Cobalt 1.0 ug/g ND  
Copper 5.0 ug/g ND  
Lead 1.0 ug/g ND  
Molybdenum 1.0 ug/g ND  
Nickel 5.0 ug/g ND  
Selenium 1.0 ug/g ND  
Silver 0.3 ug/g ND  
Thallium 1.0 ug/g ND  
Uranium 1.0 ug/g ND  
Vanadium 10.0 ug/g ND  
Zinc 20.0 ug/g ND  

Semi-Volatiles
Acenaphthene 0.02 ug/g ND  
Acenaphthylene 0.02 ug/g ND  
Anthracene 0.02 ug/g ND  
Benzo [a] anthracene 0.02 ug/g ND  
Benzo [a] pyrene 0.02 ug/g ND  
Benzo [b] fluoranthene 0.02 ug/g ND  
Benzo [g,h,i] perylene 0.02 ug/g ND  
Benzo [k] fluoranthene 0.02 ug/g ND  
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

 Analyte Result
Reporting

Limit
Units %REC

%REC
Limit

RPD
RPD
Limit

Notes 

Method Quality Control: Blank

Chrysene 0.02 ug/g ND  
Dibenzo [a,h] anthracene 0.02 ug/g ND  
Fluoranthene 0.02 ug/g ND  
Fluorene 0.02 ug/g ND  
Indeno [1,2,3-cd] pyrene 0.02 ug/g ND  
1-Methylnaphthalene 0.02 ug/g ND  
2-Methylnaphthalene 0.02 ug/g ND  
Methylnaphthalene (1&2) 0.03 ug/g ND  
Naphthalene 0.01 ug/g ND  
Phenanthrene 0.02 ug/g ND  
Pyrene 0.02 ug/g ND  
Surrogate: 2-Fluorobiphenyl 0.412 % 81.6 50-140  

Surrogate: Terphenyl-d14 0.421 % 83.4 50-140  

Volatiles
Acetone 0.50 ug/g ND  
Benzene 0.02 ug/g ND  
Bromodichloromethane 0.05 ug/g ND  
Bromoform 0.05 ug/g ND  
Bromomethane 0.05 ug/g ND  
Carbon Tetrachloride 0.05 ug/g ND  
Chlorobenzene 0.05 ug/g ND  
Chloroform 0.05 ug/g ND  
Dibromochloromethane 0.05 ug/g ND  
Dichlorodifluoromethane 0.05 ug/g ND  
1,2-Dichlorobenzene 0.05 ug/g ND  
1,3-Dichlorobenzene 0.05 ug/g ND  
1,4-Dichlorobenzene 0.05 ug/g ND  
1,1-Dichloroethane 0.05 ug/g ND  
1,2-Dichloroethane 0.05 ug/g ND  
1,1-Dichloroethylene 0.05 ug/g ND  
cis-1,2-Dichloroethylene 0.05 ug/g ND  
trans-1,2-Dichloroethylene 0.05 ug/g ND  
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

 Analyte Result
Reporting

Limit
Units %REC

%REC
Limit

RPD
RPD
Limit

Notes 

Method Quality Control: Blank

1,2-Dichloropropane 0.05 ug/g ND  
cis-1,3-Dichloropropylene 0.05 ug/g ND  
trans-1,3-Dichloropropylene 0.05 ug/g ND  
1,3-Dichloropropene, total 0.05 ug/g ND  
Ethylbenzene 0.05 ug/g ND  
Ethylene dibromide (dibromoethane, 1,2-) 0.05 ug/g ND  
Hexane 0.05 ug/g ND  
Methyl Ethyl Ketone (2-Butanone) 0.50 ug/g ND  
Methyl Isobutyl Ketone 0.50 ug/g ND  
Methyl tert-butyl ether 0.05 ug/g ND  
Methylene Chloride 0.05 ug/g ND  
Styrene 0.05 ug/g ND  
1,1,1,2-Tetrachloroethane 0.05 ug/g ND  
1,1,2,2-Tetrachloroethane 0.05 ug/g ND  
Tetrachloroethylene 0.05 ug/g ND  
Toluene 0.05 ug/g ND  
1,1,1-Trichloroethane 0.05 ug/g ND  
1,1,2-Trichloroethane 0.05 ug/g ND  
Trichloroethylene 0.05 ug/g ND  
Trichlorofluoromethane 0.05 ug/g ND  
Vinyl chloride 0.02 ug/g ND  
m,p-Xylenes 0.05 ug/g ND  
o-Xylene 0.05 ug/g ND  
Xylenes, total 0.05 ug/g ND  
Surrogate: 4-Bromofluorobenzene 7.29 % 90.9 50-140  

Surrogate: Dibromofluoromethane 8.09 % 101 50-140  

Surrogate: Toluene-d8 7.12 % 88.8 50-140  
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

Method Quality Control: Duplicate

 Analyte Result Reporting
Limit

Units Source
Result

%REC %REC
Limit

RPD RPD
Limit

Notes 

General Inorganics
pH 7.24 0.05 pH Units 7.26 0.3 10  

Hydrocarbons
F1 PHCs (C6-C10) ND 7 ug/g ND NC 40  

F2 PHCs (C10-C16) ND 4 ug/g ND NC 30  

F3 PHCs (C16-C34) 16 8 ug/g 31 NC 30  

F4 PHCs (C34-C50) 17 6 ug/g 39 NC 30  

Metals
Antimony ND 1.0 ug/g ND NC 30  

Arsenic 4.9 1.0 ug/g 4.6 8.1 30  

Barium 79.3 1.0 ug/g 78.4 1.2 30  

Beryllium ND 0.5 ug/g ND NC 30  

Boron 8.4 5.0 ug/g 8.0 4.2 30  

Cadmium ND 0.5 ug/g ND NC 30  

Chromium 18.5 5.0 ug/g 17.6 5.1 30  

Cobalt 7.1 1.0 ug/g 6.5 8.4 30  

Copper 45.2 5.0 ug/g 42.7 5.8 30  

Lead 45.6 1.0 ug/g 44.9 1.6 30  

Molybdenum ND 1.0 ug/g ND NC 30  

Nickel 15.1 5.0 ug/g 14.9 1.7 30  

Selenium ND 1.0 ug/g ND NC 30  

Silver ND 0.3 ug/g ND NC 30  

Thallium ND 1.0 ug/g ND NC 30  

Uranium ND 1.0 ug/g ND NC 30  

Vanadium 23.4 10.0 ug/g 21.9 6.7 30  

Zinc 111 20.0 ug/g 105 5.1 30  

Physical Characteristics
% Solids 97.0 0.1 % by Wt. 97.4 0.4 25  

Semi-Volatiles
Acenaphthene ND 0.02 ug/g ND NC 40  

Acenaphthylene ND 0.02 ug/g ND NC 40  
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

Method Quality Control: Duplicate

 Analyte Result Reporting
Limit

Units Source
Result

%REC %REC
Limit

RPD RPD
Limit

Notes 

Anthracene ND 0.02 ug/g ND NC 40  

Benzo [a] anthracene 0.024 0.02 ug/g 0.026 9.6 40  

Benzo [a] pyrene 0.037 0.02 ug/g 0.046 21.3 40  

Benzo [b] fluoranthene 0.027 0.02 ug/g 0.033 18.5 40  

Benzo [g,h,i] perylene 0.032 0.02 ug/g 0.040 22.7 40  

Benzo [k] fluoranthene ND 0.02 ug/g ND NC 40  

Chrysene 0.037 0.02 ug/g 0.047 25.3 40  

Dibenzo [a,h] anthracene ND 0.02 ug/g ND NC 40  

Fluoranthene 0.050 0.02 ug/g 0.058 13.7 40  

Fluorene ND 0.02 ug/g ND NC 40  

Indeno [1,2,3-cd] pyrene 0.033 0.02 ug/g 0.043 26.0 40  

1-Methylnaphthalene ND 0.02 ug/g ND NC 40  

2-Methylnaphthalene ND 0.02 ug/g ND NC 40  

Naphthalene ND 0.01 ug/g ND NC 40  

Phenanthrene 0.025 0.02 ug/g 0.027 5.5 40  

Pyrene 0.033 0.02 ug/g 0.039 18.7 40  

Surrogate: 2-Fluorobiphenyl 0.420 % 69.6 50-140
Surrogate: Terphenyl-d14 0.443 % 73.4 50-140

Volatiles
Acetone ND 0.50 ug/g ND NC 50  

Benzene ND 0.02 ug/g ND NC 50  

Bromodichloromethane ND 0.05 ug/g ND NC 50  

Bromoform ND 0.05 ug/g ND NC 50  

Bromomethane ND 0.05 ug/g ND NC 50  

Carbon Tetrachloride ND 0.05 ug/g ND NC 50  

Chlorobenzene ND 0.05 ug/g ND NC 50  

Chloroform ND 0.05 ug/g ND NC 50  

Dibromochloromethane ND 0.05 ug/g ND NC 50  

Dichlorodifluoromethane ND 0.05 ug/g ND NC 50  

1,2-Dichlorobenzene ND 0.05 ug/g ND NC 50  

1,3-Dichlorobenzene ND 0.05 ug/g ND NC 50  
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

Method Quality Control: Duplicate

 Analyte Result Reporting
Limit

Units Source
Result

%REC %REC
Limit

RPD RPD
Limit

Notes 

1,4-Dichlorobenzene ND 0.05 ug/g ND NC 50  

1,1-Dichloroethane ND 0.05 ug/g ND NC 50  

1,2-Dichloroethane ND 0.05 ug/g ND NC 50  

1,1-Dichloroethylene ND 0.05 ug/g ND NC 50  

cis-1,2-Dichloroethylene ND 0.05 ug/g ND NC 50  

trans-1,2-Dichloroethylene ND 0.05 ug/g ND NC 50  

1,2-Dichloropropane ND 0.05 ug/g ND NC 50  

cis-1,3-Dichloropropylene ND 0.05 ug/g ND NC 50  

trans-1,3-Dichloropropylene ND 0.05 ug/g ND NC 50  

Ethylbenzene ND 0.05 ug/g ND NC 50  

Ethylene dibromide (dibromoethane, 1,2-) ND 0.05 ug/g ND NC 50  

Hexane ND 0.05 ug/g ND NC 50  

Methyl Ethyl Ketone (2-Butanone) ND 0.50 ug/g ND NC 50  

Methyl Isobutyl Ketone ND 0.50 ug/g ND NC 50  

Methyl tert-butyl ether ND 0.05 ug/g ND NC 50  

Methylene Chloride ND 0.05 ug/g ND NC 50  

Styrene ND 0.05 ug/g ND NC 50  

1,1,1,2-Tetrachloroethane ND 0.05 ug/g ND NC 50  

1,1,2,2-Tetrachloroethane ND 0.05 ug/g ND NC 50  

Tetrachloroethylene ND 0.05 ug/g ND NC 50  

Toluene ND 0.05 ug/g ND NC 50  

1,1,1-Trichloroethane ND 0.05 ug/g ND NC 50  

1,1,2-Trichloroethane ND 0.05 ug/g ND NC 50  

Trichloroethylene ND 0.05 ug/g ND NC 50  

Trichlorofluoromethane ND 0.05 ug/g ND NC 50  

Vinyl chloride ND 0.02 ug/g ND NC 50  

m,p-Xylenes ND 0.05 ug/g ND NC 50  

o-Xylene ND 0.05 ug/g ND NC 50  

Surrogate: 4-Bromofluorobenzene 8.72 % 91.3 50-140
Surrogate: Dibromofluoromethane 8.44 % 88.4 50-140
Surrogate: Toluene-d8 8.79 % 92.0 50-140

Page 22 of 28



 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Hydrocarbons
F1 PHCs (C6-C10) 68 7 ug/g ND 92.0 0-200

F2 PHCs (C10-C16) 116 4 ug/g ND 90.4 60-140

F3 PHCs (C16-C34) 313 8 ug/g 31 103 60-140

F4 PHCs (C34-C50) 249 6 ug/g 39 111 60-140

Metals
Antimony 45.9 1.0 ug/g ND 91.8 70-130

Arsenic 52.9 1.0 ug/g 1.8 102 70-130

Barium 86.1 1.0 ug/g 31.4 110 70-130

Beryllium 48.1 0.5 ug/g ND 95.8 70-130

Boron 52.1 5.0 ug/g ND 97.8 70-130

Cadmium 53.4 0.5 ug/g ND 107 70-130

Chromium 57.3 5.0 ug/g 7.0 101 70-130

Cobalt 53.5 1.0 ug/g 2.6 102 70-130

Copper 66.1 5.0 ug/g 17.1 98.0 70-130

Lead 70.3 1.0 ug/g 18.0 105 70-130

Molybdenum 51.1 1.0 ug/g ND 101 70-130

Nickel 55.6 5.0 ug/g 6.0 99.3 70-130

Selenium 52.1 1.0 ug/g ND 104 70-130

Silver 51.6 0.3 ug/g ND 103 70-130

Thallium 55.2 1.0 ug/g ND 110 70-130

Uranium 51.9 1.0 ug/g ND 103 70-130

Vanadium 58.6 10.0 ug/g ND 99.6 70-130

Zinc 90.2 20.0 ug/g 42.1 96.4 70-130

Semi-Volatiles
Acenaphthene 0.502 0.02 ug/g ND 83.9 50-140

Acenaphthylene 0.494 0.02 ug/g ND 82.6 50-140

Anthracene 0.516 0.02 ug/g ND 86.3 50-140

Benzo [a] anthracene 0.538 0.02 ug/g 0.026 85.6 50-140

Benzo [a] pyrene 0.536 0.02 ug/g 0.046 81.9 50-140

Benzo [b] fluoranthene 0.474 0.02 ug/g 0.033 73.8 50-140
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Benzo [g,h,i] perylene 0.529 0.02 ug/g 0.040 81.8 50-140

Benzo [k] fluoranthene 0.500 0.02 ug/g ND 83.6 50-140

Chrysene 0.514 0.02 ug/g 0.047 78.1 50-140

Dibenzo [a,h] anthracene 0.498 0.02 ug/g ND 83.3 50-140

Fluoranthene 0.638 0.02 ug/g 0.058 97.1 50-140

Fluorene 0.526 0.02 ug/g ND 87.9 50-140

Indeno [1,2,3-cd] pyrene 0.509 0.02 ug/g 0.043 77.9 50-140

1-Methylnaphthalene 0.543 0.02 ug/g ND 90.9 50-140

2-Methylnaphthalene 0.539 0.02 ug/g ND 90.2 50-140

Naphthalene 0.514 0.01 ug/g ND 86.0 50-140

Phenanthrene 0.530 0.02 ug/g 0.027 84.2 50-140

Pyrene 0.523 0.02 ug/g 0.039 81.0 50-140

Surrogate: 2-Fluorobiphenyl 0.425 % 70.4 50-140
Surrogate: Terphenyl-d14 0.415 % 68.7 50-140

Volatiles
Acetone 8.41 0.50 ug/g ND 84.1 50-140

Benzene 5.20 0.02 ug/g ND 110 50-140

Bromodichloromethane 5.70 0.05 ug/g ND 120 50-140

Bromoform 4.93 0.05 ug/g ND 104 50-140

Bromomethane 4.14 0.05 ug/g ND 86.8 50-140

Carbon Tetrachloride 4.62 0.05 ug/g ND 97.3 50-140

Chlorobenzene 4.55 0.05 ug/g ND 95.7 50-140

Chloroform 6.14 0.05 ug/g ND 130 50-140

Dibromochloromethane 4.96 0.05 ug/g ND 105 50-140

Dichlorodifluoromethane 4.49 0.05 ug/g ND 112 50-140

1,2-Dichlorobenzene 4.71 0.05 ug/g ND 99.1 50-140

1,3-Dichlorobenzene 4.70 0.05 ug/g ND 99.5 50-140

1,4-Dichlorobenzene 4.42 0.05 ug/g ND 93.1 50-140

1,1-Dichloroethane 5.80 0.05 ug/g ND 123 50-140

1,2-Dichloroethane 3.63 0.05 ug/g ND 90.7 60-130

1,1-Dichloroethylene 5.89 0.05 ug/g ND 125 50-140
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

cis-1,2-Dichloroethylene 5.47 0.05 ug/g ND 116 50-140

trans-1,2-Dichloroethylene 4.88 0.05 ug/g ND 103 50-140

1,2-Dichloropropane 5.61 0.05 ug/g ND 118 50-140

cis-1,3-Dichloropropylene 4.96 0.05 ug/g ND 104 50-140

trans-1,3-Dichloropropylene 4.97 0.05 ug/g ND 105 50-140

Ethylbenzene 4.49 0.05 ug/g ND 95.0 50-140

Ethylene dibromide (dibromoethane, 1,2-) 5.37 0.05 ug/g ND 114 50-140

Hexane 3.40 0.05 ug/g ND 72.0 50-140

Methyl Ethyl Ketone (2-Butanone) 16.4 0.50 ug/g ND 139 50-140

Methyl Isobutyl Ketone 16.4 0.50 ug/g ND 139 50-140

Methyl tert-butyl ether 12.3 0.05 ug/g ND 103 50-140

Methylene Chloride 4.34 0.05 ug/g ND 109 60-130

Styrene 5.52 0.05 ug/g ND 117 50-140

1,1,1,2-Tetrachloroethane 4.09 0.05 ug/g ND 86.6 50-140

1,1,2,2-Tetrachloroethane 3.60 0.05 ug/g ND 90.1 60-130

Tetrachloroethylene 3.88 0.05 ug/g ND 81.7 50-140

Toluene 4.02 0.05 ug/g ND 85.1 50-140

1,1,1-Trichloroethane 4.47 0.05 ug/g ND 94.5 50-140

1,1,2-Trichloroethane 5.63 0.05 ug/g ND 119 50-140

Trichloroethylene 4.05 0.05 ug/g ND 101 60-130

Trichlorofluoromethane 6.48 0.05 ug/g ND 137 50-140

Vinyl chloride 3.58 0.02 ug/g ND 89.1 50-140

m,p-Xylenes 9.32 0.05 ug/g ND 98.4 50-140

o-Xylene 4.75 0.05 ug/g ND 100 50-140

Surrogate: 4-Bromofluorobenzene 8.42 % 88.9 50-140
Surrogate: Dibromofluoromethane 12.8 % 135 50-140
Surrogate: Toluene-d8 8.41 % 88.8 50-140
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 Order #: 2542274

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 22-Oct-2025

Order Date: 16-Oct-2025 

Project Description: NS25101-02

Qualifer Notes:

QC Qualifiers:

Sample Data Revisions:
None

Work Order Revisions / Comments:
REVISION 1 - This report includes an updated guideline comparison as per the client.

Other Report Notes:

n/a: not applicable

ND: Not Detected

MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

NC: Not Calculated

Soil results are reported on a dry weight basis unlesss otherwise noted.

Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.

CCME PHC additional information:  

- The method for the analysis of PHCs complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.  All prescribed quality criteria identified in the 
method has been met.

- F1 range corrected for BTEX.

- F2 to F3 ranges corrected for appropriate PAHs where available.

- The gravimetric heavy hydrocarbons (F4G) are not to be added to C6 to C50 hydrocarbons. 

- In the case where F4 and F4G are both reported, the greater of the two results is to be used for comparison to CWS PHC criteria.

- When reported, data for F4G has been processed using a silica gel cleanup.

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for this work, and that our employees or agents 
shall not under any circumstances be liable to you in connection with this work.
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351 Nash Road North, unit 9B
Hamilton, ON L8H 7P4

1-800-749-1947

www.paracellabs.com

Certificate of Analysis
Niagara Soils Solutions Ltd.
3300 Merrittville Highway
Thorold, ON L2V 4Y6

Attn: Jodie Glasier
    Report Date : 2-Dec-2025 

Client PO:  

Project: NS25101-02

Custody:    80361,362 

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Order Date: 25- Nov -2025 

 Order #: 2548180

Paracel ID Client ID Paracel ID Client ID

2548180-01 TP1-1

2548180-02 TP2-1

2548180-03 TP3-1

2548180-04 TP4-1

2548180-05 TP5-1

2548180-06 TP6-1

2548180-07 TP7-1

2548180-08 TP8-1

2548180-09 TP9-1

2548180-10 TP10-1

2548180-11 TP11-1

2548180-12 TP11-2

2548180-13 TP12-1

2548180-14 TP12-2

2548180-15 TP13-1

2548180-16 TP13-2

Approved By: Alex Enfield, MSc

Lab Manager
Page 1 of 23



 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

Analysis Summary Table
Analysis Method Reference/Description Extraction Date Analysis Date
BTEX by P&T GC-MS 1-Dec-2528-Nov-25EPA 8260 - P&T GC-MS
PHC F1 1-Dec-2528-Nov-25CWS Tier 1 - P&T GC-FID
PHCs F2 to F4 2-Dec-2528-Nov-25CWS Tier 1 - GC-FID, extraction
REG 153: Metals by ICP/MS, soil 29-Nov-2529-Nov-25EPA 6020 - Digestion - ICP-MS
REG 153: PAHs by GC-MS 1-Dec-2527-Nov-25EPA 8270 - GC-MS, extraction
Solids,  % 29-Nov-2528-Nov-25CWS Tier 1 -  Gravimetric
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

Summary of Criteria Exceedances

Sample Analyte MDL / Units Result Reg 153/04 -T3 
Res/Park, coarse

-

Regulatory Comparison:

Paracel Laboratories has provided regulatory guidelines on this report for informational purposes only and makes no representations or warranties that the data is accurate or reflects the current regulatory 
values . The user is advised to consult with the appropriate official regulations to e valuate compliance . Sample results that are highlighted in red h ave exceeded the selected regulatory limit .  A blue highlight 
represents a non- detect result with a reporting limit that e xceeds the selected regulatory limit . Calculated uncertain ty estimations have not been applied for determining regulatory exceedances .

If this page is blank, then there are no e xceedances

-100 ug/g Nickel 5.0   ug/g TP1-1 204

-100 ug/g Nickel 5.0   ug/g TP5-1 151

-1.2 ug/g Cadmium 0.5   ug/g TP6-1 4.2

-340 ug/g Zinc 20.0   ug/g TP6-1 2990

-100 ug/g Nickel 5.0   ug/g TP8-1 127

-120 ug/g Lead 1.0   ug/g TP9-1 208

-0.15 ug/g Acenaphthylene 0.02   ug/g TP11-1 0.87

-0.5 ug/g Benzo [a] anthracene 0.02   ug/g TP11-1 2.15

-0.3 ug/g Benzo [a] pyrene 0.02   ug/g TP11-1 2.20

-0.78 ug/g Benzo [b] fluoranthene 0.02   ug/g TP11-1 3.12

-0.78 ug/g Benzo [k] fluoranthene 0.02   ug/g TP11-1 0.96

-0.1 ug/g Dibenzo [a,h] anthracene 0.02   ug/g TP11-1 0.42

-0.69 ug/g Fluoranthene 0.02   ug/g TP11-1 3.74

-0.15 ug/g Acenaphthylene 0.02   ug/g TP13-1 1.11

-0.5 ug/g Benzo [a] anthracene 0.02   ug/g TP13-1 3.80

-0.3 ug/g Benzo [a] pyrene 0.02   ug/g TP13-1 4.06

-0.78 ug/g Benzo [b] fluoranthene 0.02   ug/g TP13-1 5.85

-0.78 ug/g Benzo [k] fluoranthene 0.02   ug/g TP13-1 1.95

-0.1 ug/g Dibenzo [a,h] anthracene 0.02   ug/g TP13-1 0.68

-0.69 ug/g Fluoranthene 0.02   ug/g TP13-1 6.58
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

TP1-1 TP2-1 TP3-1 TP4-1Client ID: Criteria:

Sample Date:
Sample ID:

Matrix:

MDL/Units

25-Nov-25 09:00
2548180-01

Soil

25-Nov-25 09:00
2548180-02

Soil

25-Nov-25 09:00
2548180-03

Soil

25-Nov-25 09:00
2548180-04

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Physical Characteristics

79.679.680.775.0% Solids 0.1 % by Wt. - -
Metals

<1.0<1.0<1.0<1.0Antimony 1.0 ug/g 7.5 ug/g -

2.45.44.96.4Arsenic 1.0 ug/g 18 ug/g -

101123136150Barium 1.0 ug/g 390 ug/g -

0.81.00.81.2Beryllium 0.5 ug/g 4 ug/g -

6.512.617.510.5Boron 5.0 ug/g 120 ug/g -

<0.5<0.5<0.5<0.5Cadmium 0.5 ug/g 1.2 ug/g -

18.125.324.629.1Chromium 5.0 ug/g 160 ug/g -

6.511.511.414.1Cobalt 1.0 ug/g 22 ug/g -

16.921.923.246.1Copper 5.0 ug/g 140 ug/g -

22.116.922.881.0Lead 1.0 ug/g 120 ug/g -

<1.0<1.0<1.0<1.0Molybdenum 1.0 ug/g 6.9 ug/g -

27.840.633.4204Nickel 5.0 ug/g 100 ug/g -

<1.0<1.0<1.01.5Selenium 1.0 ug/g 2.4 ug/g -

<0.3<0.3<0.30.3Silver 0.3 ug/g 20 ug/g -

<1.0<1.0<1.0<1.0Thallium 1.0 ug/g 1 ug/g -

<1.0<1.0<1.01.0Uranium 1.0 ug/g 23 ug/g -

25.633.733.440.8Vanadium 10.0 ug/g 86 ug/g -

60.066.478.3180Zinc 20.0 ug/g 340 ug/g -
Semi-Volatiles

<0.02<0.02<0.02<0.02Acenaphthene 0.02 ug/g 7.9 ug/g -

0.020.070.070.09Acenaphthylene 0.02 ug/g 0.15 ug/g -

<0.020.030.030.03Anthracene 0.02 ug/g 0.67 ug/g -

0.040.150.180.19Benzo [a] anthracene 0.02 ug/g 0.5 ug/g -
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

TP1-1 TP2-1 TP3-1 TP4-1Client ID: Criteria:

Sample Date:
Sample ID:

Matrix:

MDL/Units

25-Nov-25 09:00
2548180-01

Soil

25-Nov-25 09:00
2548180-02

Soil

25-Nov-25 09:00
2548180-03

Soil

25-Nov-25 09:00
2548180-04

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Semi-Volatiles

0.050.180.190.22Benzo [a] pyrene 0.02 ug/g 0.3 ug/g -

0.080.280.290.35Benzo [b] fluoranthene 0.02 ug/g 0.78 ug/g -

0.030.100.100.15Benzo [g,h,i] perylene 0.02 ug/g 6.6 ug/g -

0.020.080.090.11Benzo [k] fluoranthene 0.02 ug/g 0.78 ug/g -

0.050.180.200.23Chrysene 0.02 ug/g 7 ug/g -

<0.020.030.030.05Dibenzo [a,h] anthracene 0.02 ug/g 0.1 ug/g -

0.070.270.320.37Fluoranthene 0.02 ug/g 0.69 ug/g -

<0.02<0.02<0.02<0.02Fluorene 0.02 ug/g 62 ug/g -

0.030.100.100.14Indeno [1,2,3-cd] pyrene 0.02 ug/g - -

<0.02<0.02<0.02<0.021-Methylnaphthalene 0.02 ug/g 0.99 ug/g -

<0.02<0.02<0.020.022-Methylnaphthalene 0.02 ug/g 0.99 ug/g -

<0.03<0.03<0.030.04Methylnaphthalene (1&2) 0.03 ug/g 0.99 ug/g -

<0.01<0.01<0.010.02Naphthalene 0.01 ug/g 0.6 ug/g -

0.020.060.100.09Phenanthrene 0.02 ug/g 6.2 ug/g -

0.080.220.250.28Pyrene 0.02 ug/g 78 ug/g -
Surrogate2-Fluorobiphenyl - -78.6% 76.6% 79.1% 83.7%
SurrogateTerphenyl-d14 - -79.2% 82.1% 80.2% 86.4%
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

TP5-1 TP6-1 TP7-1 TP8-1Client ID: Criteria:

Sample Date:
Sample ID:

Matrix:

MDL/Units

25-Nov-25 09:00
2548180-05

Soil

25-Nov-25 09:00
2548180-06

Soil

25-Nov-25 09:00
2548180-07

Soil

25-Nov-25 09:00
2548180-08

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Physical Characteristics

80.480.178.481.5% Solids 0.1 % by Wt. - -
Metals

<1.0<1.0<1.0<1.0Antimony 1.0 ug/g 7.5 ug/g -

7.28.69.84.9Arsenic 1.0 ug/g 18 ug/g -

15013099.669.5Barium 1.0 ug/g 390 ug/g -

1.11.10.90.6Beryllium 0.5 ug/g 4 ug/g -

10.18.29.38.6Boron 5.0 ug/g 120 ug/g -

1.00.54.2<0.5Cadmium 0.5 ug/g 1.2 ug/g -

27.925.122.315.6Chromium 5.0 ug/g 160 ug/g -

12.29.810.58.6Cobalt 1.0 ug/g 22 ug/g -

44.728.430.944.3Copper 5.0 ug/g 140 ug/g -

11341.998.668.3Lead 1.0 ug/g 120 ug/g -

<1.0<1.01.2<1.0Molybdenum 1.0 ug/g 6.9 ug/g -

12742.894.8151Nickel 5.0 ug/g 100 ug/g -

1.41.3<1.0<1.0Selenium 1.0 ug/g 2.4 ug/g -

<0.3<0.30.6<0.3Silver 0.3 ug/g 20 ug/g -

<1.0<1.0<1.0<1.0Thallium 1.0 ug/g 1 ug/g -

1.11.5<1.0<1.0Uranium 1.0 ug/g 23 ug/g -

39.250.030.822.5Vanadium 10.0 ug/g 86 ug/g -

2201292990108Zinc 20.0 ug/g 340 ug/g -
Semi-Volatiles

<0.02<0.02<0.02<0.02Acenaphthene 0.02 ug/g 7.9 ug/g -

<0.02<0.020.090.11Acenaphthylene 0.02 ug/g 0.15 ug/g -

<0.02<0.020.040.04Anthracene 0.02 ug/g 0.67 ug/g -

0.040.020.200.22Benzo [a] anthracene 0.02 ug/g 0.5 ug/g -
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

TP5-1 TP6-1 TP7-1 TP8-1Client ID: Criteria:

Sample Date:
Sample ID:

Matrix:

MDL/Units

25-Nov-25 09:00
2548180-05

Soil

25-Nov-25 09:00
2548180-06

Soil

25-Nov-25 09:00
2548180-07

Soil

25-Nov-25 09:00
2548180-08

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Semi-Volatiles

0.040.030.230.27Benzo [a] pyrene 0.02 ug/g 0.3 ug/g -

0.090.050.330.44Benzo [b] fluoranthene 0.02 ug/g 0.78 ug/g -

0.030.030.140.15Benzo [g,h,i] perylene 0.02 ug/g 6.6 ug/g -

0.02<0.020.110.12Benzo [k] fluoranthene 0.02 ug/g 0.78 ug/g -

0.050.030.210.27Chrysene 0.02 ug/g 7 ug/g -

<0.02<0.020.040.05Dibenzo [a,h] anthracene 0.02 ug/g 0.1 ug/g -

0.060.030.290.40Fluoranthene 0.02 ug/g 0.69 ug/g -

<0.02<0.02<0.02<0.02Fluorene 0.02 ug/g 62 ug/g -

0.030.020.120.15Indeno [1,2,3-cd] pyrene 0.02 ug/g - -

<0.02<0.02<0.020.021-Methylnaphthalene 0.02 ug/g 0.99 ug/g -

<0.02<0.02<0.020.032-Methylnaphthalene 0.02 ug/g 0.99 ug/g -

<0.03<0.03<0.030.05Methylnaphthalene (1&2) 0.03 ug/g 0.99 ug/g -

<0.01<0.01<0.010.02Naphthalene 0.01 ug/g 0.6 ug/g -

0.02<0.020.070.14Phenanthrene 0.02 ug/g 6.2 ug/g -

0.050.030.240.34Pyrene 0.02 ug/g 78 ug/g -
Surrogate2-Fluorobiphenyl - -73.9% 90.9% 84.9% 79.4%
SurrogateTerphenyl-d14 - -73.5% 93.7% 87.2% 80.9%
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

TP9-1 TP10-1 TP11-1 TP11-2Client ID: Criteria:

Sample Date:
Sample ID:

Matrix:

MDL/Units

25-Nov-25 09:00
2548180-09

Soil

25-Nov-25 09:00
2548180-10

Soil

25-Nov-25 09:00
2548180-11

Soil

25-Nov-25 09:00
2548180-12

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Physical Characteristics

67.083.870.076.4% Solids 0.1 % by Wt. - -
Metals

<1.0<1.0<1.0<1.0Antimony 1.0 ug/g 7.5 ug/g -

4.31.63.84.0Arsenic 1.0 ug/g 18 ug/g -

1246.1141116Barium 1.0 ug/g 390 ug/g -

1.1<0.51.20.9Beryllium 0.5 ug/g 4 ug/g -

8.3<5.08.46.8Boron 5.0 ug/g 120 ug/g -

0.6<0.50.50.8Cadmium 0.5 ug/g 1.2 ug/g -

24.6<5.027.821.1Chromium 5.0 ug/g 160 ug/g -

9.43.510.37.7Cobalt 1.0 ug/g 22 ug/g -

25.5<5.034.325.8Copper 5.0 ug/g 140 ug/g -

29.28.650.8208Lead 1.0 ug/g 120 ug/g -

<1.0<1.0<1.0<1.0Molybdenum 1.0 ug/g 6.9 ug/g -

20.4<5.038.991.1Nickel 5.0 ug/g 100 ug/g -

1.1<1.01.5<1.0Selenium 1.0 ug/g 2.4 ug/g -

<0.3<0.3<0.3<0.3Silver 0.3 ug/g 20 ug/g -

<1.0<1.0<1.0<1.0Thallium 1.0 ug/g 1 ug/g -

2.6<1.02.31.2Uranium 1.0 ug/g 23 ug/g -

44.612.145.429.1Vanadium 10.0 ug/g 86 ug/g -

99.022192.6266Zinc 20.0 ug/g 340 ug/g -
Volatiles

<0.02<0.02--Benzene 0.02 ug/g 0.21 ug/g -

<0.05<0.05--Ethylbenzene 0.05 ug/g 2 ug/g -

<0.05<0.05--Toluene 0.05 ug/g 2.3 ug/g -

<0.05<0.05--m,p-Xylenes 0.05 ug/g - -
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

TP9-1 TP10-1 TP11-1 TP11-2Client ID: Criteria:

Sample Date:
Sample ID:

Matrix:

MDL/Units

25-Nov-25 09:00
2548180-09

Soil

25-Nov-25 09:00
2548180-10

Soil

25-Nov-25 09:00
2548180-11

Soil

25-Nov-25 09:00
2548180-12

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Volatiles

<0.05<0.05--o-Xylene 0.05 ug/g - -

<0.05<0.05--Xylenes, total 0.05 ug/g 3.1 ug/g -
SurrogateToluene-d8 - -- - 96.5% 96.5%

Hydrocarbons

<7<7--F1 PHCs (C6-C10) 7 ug/g 55 ug/g -

<4<4--F2 PHCs (C10-C16) 4 ug/g 98 ug/g -

6187--F3 PHCs (C16-C34) 8 ug/g 300 ug/g -

<6<6--F4 PHCs (C34-C50) 6 ug/g 2800 ug/g -
Semi-Volatiles

<0.020.03<0.02<0.02Acenaphthene 0.02 ug/g 7.9 ug/g -

0.040.870.080.06Acenaphthylene 0.02 ug/g 0.15 ug/g -

0.040.420.030.02Anthracene 0.02 ug/g 0.67 ug/g -

<0.022.150.180.13Benzo [a] anthracene 0.02 ug/g 0.5 ug/g -

<0.022.200.200.15Benzo [a] pyrene 0.02 ug/g 0.3 ug/g -

<0.023.120.290.25Benzo [b] fluoranthene 0.02 ug/g 0.78 ug/g -

0.111.170.110.08Benzo [g,h,i] perylene 0.02 ug/g 6.6 ug/g -

<0.020.960.090.07Benzo [k] fluoranthene 0.02 ug/g 0.78 ug/g -

<0.022.200.190.16Chrysene 0.02 ug/g 7 ug/g -

<0.020.420.030.03Dibenzo [a,h] anthracene 0.02 ug/g 0.1 ug/g -

<0.023.740.280.24Fluoranthene 0.02 ug/g 0.69 ug/g -

<0.020.11<0.02<0.02Fluorene 0.02 ug/g 62 ug/g -

0.061.210.100.08Indeno [1,2,3-cd] pyrene 0.02 ug/g - -

<0.02<0.02<0.02<0.021-Methylnaphthalene 0.02 ug/g 0.99 ug/g -

<0.020.05<0.02<0.022-Methylnaphthalene 0.02 ug/g 0.99 ug/g -

<0.030.05<0.03<0.03Methylnaphthalene (1&2) 0.03 ug/g 0.99 ug/g -
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

TP9-1 TP10-1 TP11-1 TP11-2Client ID: Criteria:

Sample Date:
Sample ID:

Matrix:

MDL/Units

25-Nov-25 09:00
2548180-09

Soil

25-Nov-25 09:00
2548180-10

Soil

25-Nov-25 09:00
2548180-11

Soil

25-Nov-25 09:00
2548180-12

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Semi-Volatiles

<0.010.02<0.01<0.01Naphthalene 0.01 ug/g 0.6 ug/g -

<0.020.670.050.06Phenanthrene 0.02 ug/g 6.2 ug/g -

<0.023.050.220.19Pyrene 0.02 ug/g 78 ug/g -
Surrogate2-Fluorobiphenyl - -76.9% 76.7% 82.9% 78.7%
SurrogateTerphenyl-d14 - -81.0% 79.3% 93.9% 77.5%
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

TP12-1 TP12-2 TP13-1 TP13-2Client ID: Criteria:

Sample Date:
Sample ID:

Matrix:

MDL/Units

25-Nov-25 09:00
2548180-13

Soil

25-Nov-25 09:00
2548180-14

Soil

25-Nov-25 09:00
2548180-15

Soil

25-Nov-25 09:00
2548180-16

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Physical Characteristics

76.483.775.666.6% Solids 0.1 % by Wt. - -
Metals

<1.0<1.0<1.0<1.0Antimony 1.0 ug/g 7.5 ug/g -

7.71.98.14.4Arsenic 1.0 ug/g 18 ug/g -

1777.0188128Barium 1.0 ug/g 390 ug/g -

1.4<0.51.41.1Beryllium 0.5 ug/g 4 ug/g -

15.0<5.015.59.7Boron 5.0 ug/g 120 ug/g -

<0.5<0.5<0.50.6Cadmium 0.5 ug/g 1.2 ug/g -

35.55.738.925.8Chromium 5.0 ug/g 160 ug/g -

15.33.717.89.6Cobalt 1.0 ug/g 22 ug/g -

27.8<5.026.227.0Copper 5.0 ug/g 140 ug/g -

17.46.915.833.5Lead 1.0 ug/g 120 ug/g -

<1.0<1.0<1.0<1.0Molybdenum 1.0 ug/g 6.9 ug/g -

37.7<5.040.721.6Nickel 5.0 ug/g 100 ug/g -

<1.0<1.0<1.01.2Selenium 1.0 ug/g 2.4 ug/g -

<0.3<0.3<0.3<0.3Silver 0.3 ug/g 20 ug/g -

<1.0<1.0<1.0<1.0Thallium 1.0 ug/g 1 ug/g -

<1.0<1.0<1.02.5Uranium 1.0 ug/g 23 ug/g -

47.017.949.848.5Vanadium 10.0 ug/g 86 ug/g -

98.424710189.0Zinc 20.0 ug/g 340 ug/g -
Volatiles

<0.02 [1]<0.02<0.02<0.02Benzene 0.02 ug/g 0.21 ug/g -

<0.05 [1]<0.05<0.05<0.05Ethylbenzene 0.05 ug/g 2 ug/g -

<0.05 [1]<0.05<0.05<0.05Toluene 0.05 ug/g 2.3 ug/g -

<0.05 [1]<0.05<0.05<0.05m,p-Xylenes 0.05 ug/g - -
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

TP12-1 TP12-2 TP13-1 TP13-2Client ID: Criteria:

Sample Date:
Sample ID:

Matrix:

MDL/Units

25-Nov-25 09:00
2548180-13

Soil

25-Nov-25 09:00
2548180-14

Soil

25-Nov-25 09:00
2548180-15

Soil

25-Nov-25 09:00
2548180-16

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Volatiles

<0.05 [1]<0.05<0.05<0.05o-Xylene 0.05 ug/g - -

<0.05 [1]<0.05<0.05<0.05Xylenes, total 0.05 ug/g 3.1 ug/g -
SurrogateToluene-d8 - -96.2% 95.7% 93.6% 94.1% [1]

Hydrocarbons

<7 [1]<7<7<7F1 PHCs (C6-C10) 7 ug/g 55 ug/g -

<4<4<4<4F2 PHCs (C10-C16) 4 ug/g 98 ug/g -

3194<866F3 PHCs (C16-C34) 8 ug/g 300 ug/g -

<6<6<6<6F4 PHCs (C34-C50) 6 ug/g 2800 ug/g -
Semi-Volatiles

<0.020.05<0.02<0.02Acenaphthene 0.02 ug/g 7.9 ug/g -

0.131.110.02<0.02Acenaphthylene 0.02 ug/g 0.15 ug/g -

0.090.660.04<0.02Anthracene 0.02 ug/g 0.67 ug/g -

0.173.800.16<0.02Benzo [a] anthracene 0.02 ug/g 0.5 ug/g -

0.194.060.22<0.02Benzo [a] pyrene 0.02 ug/g 0.3 ug/g -

0.275.850.27<0.02Benzo [b] fluoranthene 0.02 ug/g 0.78 ug/g -

0.262.010.09<0.02Benzo [g,h,i] perylene 0.02 ug/g 6.6 ug/g -

0.091.950.09<0.02Benzo [k] fluoranthene 0.02 ug/g 0.78 ug/g -

0.184.290.14<0.02Chrysene 0.02 ug/g 7 ug/g -

0.060.680.03<0.02Dibenzo [a,h] anthracene 0.02 ug/g 0.1 ug/g -

0.326.580.19<0.02Fluoranthene 0.02 ug/g 0.69 ug/g -

<0.020.16<0.02<0.02Fluorene 0.02 ug/g 62 ug/g -

0.181.910.10<0.02Indeno [1,2,3-cd] pyrene 0.02 ug/g - -

<0.02<0.02<0.02<0.021-Methylnaphthalene 0.02 ug/g 0.99 ug/g -

<0.020.09<0.02<0.022-Methylnaphthalene 0.02 ug/g 0.99 ug/g -

<0.030.10<0.03<0.03Methylnaphthalene (1&2) 0.03 ug/g 0.99 ug/g -
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

TP12-1 TP12-2 TP13-1 TP13-2Client ID: Criteria:

Sample Date:
Sample ID:

Matrix:

MDL/Units

25-Nov-25 09:00
2548180-13

Soil

25-Nov-25 09:00
2548180-14

Soil

25-Nov-25 09:00
2548180-15

Soil

25-Nov-25 09:00
2548180-16

Soil

Reg 153/04 -T3 
Res/Park, coarse

-

Semi-Volatiles

<0.010.04<0.01<0.01Naphthalene 0.01 ug/g 0.6 ug/g -

0.061.110.07<0.02Phenanthrene 0.02 ug/g 6.2 ug/g -

0.246.000.15<0.02Pyrene 0.02 ug/g 78 ug/g -
Surrogate2-Fluorobiphenyl - -76.2% 81.6% 89.9% 74.7%
SurrogateTerphenyl-d14 - -82.7% 85.5% 106% 79.1%
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

 Analyte Result Reporting
Limit

Units %REC %REC
Limit

RPD RPD
Limit

Notes 

Method Quality Control: Blank

Hydrocarbons
F1 PHCs (C6-C10) 7 ug/g ND  
F2 PHCs (C10-C16) 4 ug/g ND  
F3 PHCs (C16-C34) 8 ug/g ND  
F4 PHCs (C34-C50) 6 ug/g ND  
Metals
Antimony 1.0 ug/g ND  
Arsenic 1.0 ug/g ND  
Barium 1.0 ug/g ND  
Beryllium 0.5 ug/g ND  
Boron 5.0 ug/g ND  
Cadmium 0.5 ug/g ND  
Chromium 5.0 ug/g ND  
Cobalt 1.0 ug/g ND  
Copper 5.0 ug/g ND  
Lead 1.0 ug/g ND  
Molybdenum 1.0 ug/g ND  
Nickel 5.0 ug/g ND  
Selenium 1.0 ug/g ND  
Silver 0.3 ug/g ND  
Thallium 1.0 ug/g ND  
Uranium 1.0 ug/g ND  
Vanadium 10.0 ug/g ND  
Zinc 20.0 ug/g ND  
Semi-Volatiles
Acenaphthene 0.02 ug/g ND  
Acenaphthylene 0.02 ug/g ND  
Anthracene 0.02 ug/g ND  
Benzo [a] anthracene 0.02 ug/g ND  
Benzo [a] pyrene 0.02 ug/g ND  
Benzo [b] fluoranthene 0.02 ug/g ND  
Benzo [g,h,i] perylene 0.02 ug/g ND  
Benzo [k] fluoranthene 0.02 ug/g ND  
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

 Analyte Result Reporting
Limit

Units %REC %REC
Limit

RPD RPD
Limit

Notes 

Method Quality Control: Blank

Chrysene 0.02 ug/g ND  
Dibenzo [a,h] anthracene 0.02 ug/g ND  
Fluoranthene 0.02 ug/g ND  
Fluorene 0.02 ug/g ND  
Indeno [1,2,3-cd] pyrene 0.02 ug/g ND  
1-Methylnaphthalene 0.02 ug/g ND  
2-Methylnaphthalene 0.02 ug/g ND  
Methylnaphthalene (1&2) 0.03 ug/g ND  
Naphthalene 0.01 ug/g ND  
Phenanthrene 0.02 ug/g ND  
Pyrene 0.02 ug/g ND  
Surrogate: 2-Fluorobiphenyl 0.480 % 95.1 50-140  
Surrogate: Terphenyl-d14 0.495 % 98.0 50-140  
Volatiles
Benzene 0.02 ug/g ND  
Ethylbenzene 0.05 ug/g ND  
Toluene 0.05 ug/g ND  
m,p-Xylenes 0.05 ug/g ND  
o-Xylene 0.05 ug/g ND  
Xylenes, total 0.05 ug/g ND  
Surrogate: Toluene-d8 7.47 % 93.1 50-140  
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

Method Quality Control: Duplicate

 Analyte Result Reporting
Limit

Units Source
Result

%REC %REC
Limit

RPD RPD
Limit

Notes 

Hydrocarbons
F1 PHCs (C6-C10) ND 7 ug/g ND NC 40  

F2 PHCs (C10-C16) ND 4 ug/g ND NC 30  

F3 PHCs (C16-C34) 60 8 ug/g 87 NC 30  

F4 PHCs (C34-C50) ND 6 ug/g ND NC 30  

Metals
Antimony ND 1.0 ug/g ND NC 30  

Arsenic 6.4 1.0 ug/g 6.4 0.2 30  

Barium 155 1.0 ug/g 150 3.4 30  

Beryllium 1.3 0.5 ug/g 1.2 9.8 30  

Boron 11.4 5.0 ug/g 10.5 8.1 30  

Cadmium 0.5 0.5 ug/g ND NC 30  

Chromium 30.2 5.0 ug/g 29.1 3.5 30  

Cobalt 14.7 1.0 ug/g 14.1 4.4 30  

Copper 48.1 5.0 ug/g 46.1 4.3 30  

Lead 81.1 1.0 ug/g 81.0 0.1 30  

Molybdenum ND 1.0 ug/g ND NC 30  

Nickel 212 5.0 ug/g 204 4.1 30  

Selenium 1.5 1.0 ug/g 1.5 4.0 30  

Silver ND 0.3 ug/g 0.3 NC 30  

Thallium ND 1.0 ug/g ND NC 30  

Uranium 1.1 1.0 ug/g 1.0 4.3 30  

Vanadium 43.3 10.0 ug/g 40.8 6.1 30  

Zinc 180 20.0 ug/g 180 0.3 30  

Physical Characteristics
% Solids 90.9 0.1 % by Wt. 81.2 11.2 25  

Semi-Volatiles
Acenaphthene ND 0.02 ug/g ND NC 40  

Acenaphthylene 0.085 0.02 ug/g 0.091 6.2 40  

Anthracene 0.039 0.02 ug/g 0.032 18.0 40  

Benzo [a] anthracene 0.191 0.02 ug/g 0.188 1.8 40  
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

Method Quality Control: Duplicate

 Analyte Result Reporting
Limit

Units Source
Result

%REC %REC
Limit

RPD RPD
Limit

Notes 

Benzo [a] pyrene 0.240 0.02 ug/g 0.223 7.3 40  

Benzo [b] fluoranthene 0.376 0.02 ug/g 0.354 6.0 40  

Benzo [g,h,i] perylene 0.156 0.02 ug/g 0.150 3.8 40  

Benzo [k] fluoranthene 0.120 0.02 ug/g 0.114 4.3 40  

Chrysene 0.239 0.02 ug/g 0.230 3.8 40  

Dibenzo [a,h] anthracene 0.056 0.02 ug/g 0.053 5.9 40  

Fluoranthene 0.357 0.02 ug/g 0.368 3.1 40  

Fluorene ND 0.02 ug/g ND NC 40  

Indeno [1,2,3-cd] pyrene 0.144 0.02 ug/g 0.137 5.0 40  

1-Methylnaphthalene ND 0.02 ug/g ND NC 40  

2-Methylnaphthalene ND 0.02 ug/g 0.021 NC 40  

Naphthalene 0.018 0.01 ug/g 0.019 5.9 40  

Phenanthrene 0.097 0.02 ug/g 0.094 2.9 40  

Pyrene 0.284 0.02 ug/g 0.282 0.6 40  

Surrogate: 2-Fluorobiphenyl 0.517 % 76.9 50-140
Surrogate: Terphenyl-d14 0.537 % 79.8 50-140
Volatiles
Benzene ND 0.02 ug/g ND NC 50  

Ethylbenzene ND 0.05 ug/g ND NC 50  

Toluene ND 0.05 ug/g ND NC 50  

m,p-Xylenes ND 0.05 ug/g ND NC 50  

o-Xylene ND 0.05 ug/g ND NC 50  

Surrogate: Toluene-d8 8.30 % 93.4 50-140
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Hydrocarbons
F1 PHCs (C6-C10) 67 7 ug/g ND 97.8 80-120
F2 PHCs (C10-C16) 90 4 ug/g ND 74.7 60-140
F3 PHCs (C16-C34) 266 8 ug/g 87 69.7 60-140
F4 PHCs (C34-C50) 158 6 ug/g ND 87.8 60-140

Metals
Antimony 39.1 1.0 ug/g ND 78.2 70-130
Arsenic 50.8 1.0 ug/g 2.6 96.5 70-130
Barium 109 1.0 ug/g 59.8 98.8 70-130
Beryllium 50.7 0.5 ug/g 0.5 100 70-130
Boron 54.2 5.0 ug/g ND 99.9 70-130
Cadmium 45.3 0.5 ug/g ND 90.2 70-130
Chromium 59.9 5.0 ug/g 11.7 96.4 70-130
Cobalt 54.0 1.0 ug/g 5.6 96.8 70-130
Copper 65.0 5.0 ug/g 18.4 93.1 70-130
Lead 80.7 1.0 ug/g 32.4 96.6 70-130
Molybdenum 48.3 1.0 ug/g ND 95.8 70-130
Nickel 129 5.0 ug/g 81.4 94.5 70-130
Selenium 46.8 1.0 ug/g ND 92.4 70-130
Silver 42.4 0.3 ug/g ND 84.5 70-130
Thallium 50.5 1.0 ug/g ND 101 70-130
Uranium 50.1 1.0 ug/g ND 99.5 70-130
Vanadium 65.1 10.0 ug/g 16.3 97.7 70-130
Zinc 120 20.0 ug/g 71.8 97.2 70-130

Semi-Volatiles
Acenaphthene 0.573 0.02 ug/g ND 85.9 50-140
Acenaphthylene 0.667 0.02 ug/g 0.091 86.5 50-140
Anthracene 0.603 0.02 ug/g 0.032 85.7 50-140
Benzo [a] anthracene 0.733 0.02 ug/g 0.188 81.8 50-140
Benzo [a] pyrene 0.735 0.02 ug/g 0.223 76.9 50-140
Benzo [b] fluoranthene 1.48 0.02 ug/g 0.354 84.2 50-140
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Benzo [g,h,i] perylene 0.604 0.02 ug/g 0.150 68.2 50-140
Benzo [k] fluoranthene 0.573 0.02 ug/g 0.114 68.7 50-140
Chrysene 0.808 0.02 ug/g 0.230 86.7 50-140
Dibenzo [a,h] anthracene 0.570 0.02 ug/g 0.053 77.6 50-140
Fluoranthene 0.927 0.02 ug/g 0.368 83.9 50-140
Fluorene 0.583 0.02 ug/g ND 87.5 50-140
Indeno [1,2,3-cd] pyrene 0.646 0.02 ug/g 0.137 76.5 50-140
1-Methylnaphthalene 0.565 0.02 ug/g ND 84.8 50-140
2-Methylnaphthalene 0.583 0.02 ug/g 0.021 84.3 50-140
Naphthalene 0.567 0.01 ug/g 0.019 82.3 50-140
Phenanthrene 0.655 0.02 ug/g 0.094 84.2 50-140
Pyrene 0.804 0.02 ug/g 0.282 78.3 50-140
Surrogate: 2-Fluorobiphenyl 0.539 % 80.0 50-140
Surrogate: Terphenyl-d14 0.525 % 78.0 50-140

Volatiles
Benzene 37.1 0.02 ug/g ND 92.9 50-140
Ethylbenzene 39.5 0.05 ug/g ND 98.8 50-140
Toluene 35.9 0.05 ug/g ND 89.9 50-140
m,p-Xylenes 80.3 0.05 ug/g ND 100 50-140
o-Xylene 40.1 0.05 ug/g ND 100 50-140
Surrogate: Toluene-d8 7.38 % 91.5 50-140
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

Qualifer Notes:

Login Qualifiers :
 Sample - BTEX/VOC/F1 (soil) was originally field preserved but was suspected to not meet soil to solvent ratio as outlined in Reg. 153/04 and CCME 

CEQG.  Results are based on sample prepared in lab (not field preserved) as directed by client.
Applies to Samples: TP13-2

Sample Qualifiers :
1: Holding time had been exceeded upon receipt of the sample at the laboratory or prior to the analysis being requested.

QC Qualifiers:

Sample Data Revisions:
None
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 Order #: 2548180

Certificate of Analysis

Client: Niagara Soils Solutions Ltd.

Client PO:  

Report Date: 02-Dec-2025

Order Date: 25-Nov-2025 

Project Description: NS25101-02

Work Order Revisions / Comments:
None

Other Report Notes:

n/a: not applicable

ND: Not Detected

MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.
NC: Not Calculated

Soil results are reported on a dry weight basis unlesss otherwise noted.

Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.

CCME PHC additional information:  

- The method for the analysis of PHCs complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.  All prescribed quality criteria identified in the 
method has been met.

- F1 range corrected for BTEX.

- F2 to F3 ranges corrected for appropriate PAHs where available.

- The gravimetric heavy hydrocarbons (F4G) are not to be added to C6 to C50 hydrocarbons. 

- In the case where F4 and F4G are both reported, the greater of the two results is to be used for comparison to CWS PHC criteria.

- When reported, data for F4G has been processed using a silica gel cleanup.

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for this work, and that our employees or agents 
shall not under any circumstances be liable to you in connection with this work.
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APPENDIX C 
GRAIN SIZE ANALYSIS 
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