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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр м 
 

¢!.[9 hC /hb¢9b¢{ 
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нΦм {L¢9 59{/wLt¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ р 
нΦн twht9w¢¸ h²b9w{ILt ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ р 
нΦо /¦ww9b¢ !b5 twhth{95 C¦¢¦w9 ¦{9{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ р 
нΦп !tt[L/!.[9 {L¢9 /hb5L¢Lhb {¢!b5!w5 ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ с 

оΦл .!/YDwh¦b5 LbChwa!¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦт 

оΦм tI¸{L/![ {9¢¢LbD ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ т 

пΦл {/ht9 hC ¢I9 Lb±9{¢LD!¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦу 

пΦм h±9w±L9² hC {L¢9 Lb±9{¢LD!¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ у 
пΦн a95L! Lb±9{¢LD!¢95 ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ у 
пΦо 59±L!¢Lhb Cwha {!at[LbD !b5 !b![¸{L{ t[!b ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ у 
пΦп Lat95La9b¢{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ у 

рΦл Lb±9{¢LD!¢Lhb a9¢Ih5 ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦф 

рΦм D9b9w![ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ ф 
рΦн 5wL[[LbD ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ ф 
рΦо {hL[Υ {!at[LbD ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ ф 
рΦп CL9[5 {/w99bLbD a9!{¦w9a9b¢{ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ ф 
рΦр Dwh¦b5 ²!¢9wΥ ahbL¢hwLbD ²9[[ Lb{¢![[!¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мл 
рΦс Dwh¦b5 ²!¢9wΥ CL9[5 a9!{¦w9a9b¢ hC ²!¢9w v¦![L¢¸ t!w!a9¢9w{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мл 
рΦт Dwh¦b5 ²!¢9wΥ {!at[LbD ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мл 
рΦу {95La9b¢Υ {!at[LbD ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мл 
рΦф !b![¸¢L/![ ¢9{¢LbD ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мм 
рΦмл w9{L5¦9 a!b!D9a9b¢ twh/95¦w9{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мм 
рΦмм 9[9±!¢Lhb {¦w±9¸LbD ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мм 
рΦмн v¦![L¢¸ !{{¦w!b/9 !b5 v¦![L¢¸ /hb¢wh[ a9!{¦w9{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мм 

сΦл w9±L9² !b5 9±![¦!¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мн 

сΦм D9h[hD¸ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мн 
сΦн Dwh¦b5 ²!¢9wΥ 9[9±!¢Lhb{ !b5 C[h² 5Lw9/¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мн 
сΦо Dwh¦b5 ²!¢9wΥ I̧ 5w!¦[L/ Dw!5L9b¢{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мн 
сΦп CLb9πa95L¦a {hL[ ¢9·¢¦w9 ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мо 
сΦр {hL[ v¦![L¢¸ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мо 
сΦс Dwh¦b5²!¢9w v¦![L¢¸ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мо 
сΦт {95La9b¢ v¦![L¢¸ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мп 
сΦу v¦![L¢¸ !{{¦w!b/9 !b5 v¦![L¢¸ /hb¢wh[ w9{¦[¢{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мп 

тΦл {hL[ 59[Lb9!¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мр 

уΦл /hb/[¦{Lhb{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мс 



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр н 
 

уΦм {LDb!¢¦w9{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мс 

фΦл [LaL¢!¢Lhb{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мт 

млΦл w9C9w9b/9{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ му 

 
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 .ƻǊŜƘƻƭŜ ϧ aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ [ƻŎŀǘƛƻƴ aŀǇ 
CƛƎǳǊŜ сΥ ¢ƻǇƻƎǊŀǇƘƛŎ /ƻƴǘƻǳǊǎ 
CƛƎǳǊŜ тΥ DǊƻǳƴŘǿŀǘŜǊ /ƻƴǘƻǳǊǎ 
CƛƎǳǊŜ уΥ {ƻƛƭ wŜǎǳƭǘǎ 
CƛƎǳǊŜ у.Υ {ƻƛƭ 5ŜƭƛƴŜŀǘƛƻƴ wŜǎǳƭǘǎ 
CƛƎǳǊŜ фΥ DǊƻǳƴŘǿŀǘŜǊ wŜǎǳƭǘǎ 
CƛƎǳǊŜ млΥ /Ǌƻǎǎ {ŜŎǘƛƻƴ tƭŀƴǾƛŜǿ 
CƛƎǳǊŜ мм!Υ /Ǌƻǎǎ {ŜŎǘƛƻƴΥ !π!Ω 
CƛƎǳǊŜ мм.Υ /Ǌƻǎǎ {ŜŎǘƛƻƴ .π.Ω 
 
¢!.[9{ 
¢ŀōƭŜ мΥ  tǊƻǇŜǊǘȅ hǿƴŜǊǎƘƛǇ 
¢ŀōƭŜ нΥ  {ƛǘŜ /ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ !ǇǇƭƛŎŀōƭŜ ǘƻ ǘƘŜ tƘŀǎŜ ¢ǿƻ tǊƻǇŜǊǘȅ 
¢ŀōƭŜ оΥ  DǊƻǳƴŘǿŀǘŜǊ 5Ŝǘŀƛƭǎ 
¢ŀōƭŜ пΥ  IȅŘǊŀǳƭƛŎ DǊŀŘƛŜƴǘ 
¢ŀōƭŜ рΥ  wŜǎǳƭǘǎ ƻŦ DǊŀƛƴ {ƛȊŜ !ƴŀƭȅǎƛǎ 
¢ŀōƭŜ сΥ  aŜǘŀƭ {ƻƛƭ 9ȄŎŜŜŘŀƴŎŜ wŜǎǳƭǘǎ 
¢ŀōƭŜ тΥ  tI/ǎ {ƻƛƭ 9ȄŎŜŜŘŀƴŎŜ wŜǎǳƭǘǎ 
¢ŀōƭŜ уΥ  aŜǘŀƭǎ ϧ LƴƻǊƎŀƴƛŎǎ 9ȄŎŜŜŘŀƴŎŜ wŜǎǳƭǘǎ 
¢ŀōƭŜ фΥ  5ŜƭƛƴŜŀǘƛƻƴ aŜǘŀƭǎ wŜǎǳƭǘǎ 
¢ŀōƭŜ млΥ 5ŜƭƛƴŜŀǘƛƻƴ tI/ǎ wŜǎǳƭǘǎ 
 
!tt9b5L/9{ 
!Φ .ƻǊŜƘƻƭŜ [ƻƎǎ 
.Φ /ŜǊǘƛŦƛŎŀǘŜǎ ƻŦ !ƴŀƭȅǎƛǎ ς {ƻƛƭ 
/Φ /ŜǊǘƛŦƛŎŀǘŜ ƻŦ !ƴŀƭȅǎƛǎ π DǊƻǳƴŘǿŀǘŜǊ 
5Φ DǊŀƛƴ {ƛȊŜ !ƴŀƭȅǎƛǎ 
 
  



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр о 
 

!/whb¸a{ !b5 !..w9±L!¢Lhb{ 
!t9/ǎ                  !ǊŜŀǎ ƻŦ tƻǘŜƴǘƛŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ /ƻƴŎŜǊƴ 

ōƎǎ 
.¢9·               

.Ŝƭƻǿ DǊƻǳƴŘ {ǳǊŦŀŎŜ 

.ŜƴȊŜƴŜΣ ¢ƻƭǳŜƴŜΣ 9ǘƘȅƭōŜƴȊŜƴŜΣ ·ȅƭŜƴŜ 
/h/ /ƻƴǘŀƳƛƴŀƴǘǎ ƻŦ /ƻƴŎŜǊƴ 
9/  9ƭŜŎǘǊƛŎŀƭ /ƻƴŘǳŎǘƛǾƛǘȅ  
9{!                   9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ 
a9/t aƛƴƛǎǘǊȅ ƻŦ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘΣ /ƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ tŀǊƪǎ 
ah9// aƛƴƛǎǘǊȅ ƻŦ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ /ƭƛƳŀǘŜ /ƘŀƴƎŜ 
bt/! bƛŀƎŀǊŀ tŜƴƛƴǎǳƭŀ /ƻƴǎŜǊǾŀǘƛƻƴ !ǳǘƘƻǊƛǘȅ 
hΦ wŜƎΦ            hƴǘŀǊƛƻ wŜƎǳƭŀǘƛƻƴ  
t!Iǎ                 tƻƭȅŎȅŎƭƛŎ !ǊƻƳŀǘƛŎ IȅŘǊƻŎŀǊōƻƴǎ 
t/! tƻǘŜƴǘƛŀƭƭȅ /ƻƴǘŀƳƛƴŀǘƛƴƎ !ŎǘƛǾƛǘȅ 
tI/ǎ                  tŜǘǊƻƭŜǳƳ IȅŘǊƻŎŀǊōƻƴǎ 
{!w  {ƻŘƛǳƳ !ŘǎƻǊǇǘƛƻƴ wŀǘƛƻ  
{htǎ {ǘŀƴŘŀǊŘ hǇŜǊŀǘƛƴƎ tǊƻŎŜŘǳǊŜǎ 
{/{ {ƛǘŜ /ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘ 
±h/ǎ                 ±ƻƭŀǘƛƭŜ hǊƎŀƴƛŎ /ƻƳǇƻǳƴŘǎ 
  



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр п 
 

мΦл 9·9/¦¢L±9 {¦aa!w¸ 
bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ όb{{[ύ ǿŀǎ ǊŜǘŀƛƴŜŘ ōȅ молтммуф /ŀƴŀŘŀ LƴŎΦ ǘƻ ŎƻƴŘǳŎǘ ŀ tƘŀǎŜ ¢ǿƻ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ ό9{!ύ ƻŦ ǘƘŜ ǾŀŎŀƴǘ ƭƻǘ ŀǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ ƛƴ ǘƘŜ /ƛǘȅ ƻŦ bƛŀƎŀǊŀ 
CŀƭƭǎΣ hb όƘŜǊŜƛƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άtƘŀǎŜ ¢ǿƻ tǊƻǇŜǊǘȅέ ƻǊ ǘƘŜ ά{ƛǘŜέύΦ ¢ƘŜ tƘŀǎŜ ¢ǿƻ 9{! ǿŀǎ 
ǊŜŎƻƳƳŜƴŘŜŘ ōŀǎŜŘ ǳǇƻƴ ǘƘŜ ŦƛƴŘƛƴƎǎ ƻŦ ǘƘŜ ǊŜŎŜƴǘƭȅ ŎƻƳǇƭŜǘŜŘ tƘŀǎŜ hƴŜ όb{{[ {ŜǇǘŜƳōŜǊ нлнпύ ǘƘŀǘ 
ŘƻŎǳƳŜƴǘŜŘ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǳǎŀƎŜ ƻŦ ǇŜǎǘƛŎƛŘŜǎΣ ŀƴŘ ŀ ƭŀǊƎŜ ǇŜǊǎƻƴŀƭ ƎŀǊŀƎŜ ǿƛǘƘ ŀ ǇƻǘŜƴǘƛŀƭ ŀōƻǾŜƎǊƻǳƴŘ 
ǎǘƻǊŀƎŜ ǘŀƴƪ ό!{¢ύ ƻƴǎƛǘŜΦ   
 
¢ƘŜ ƪŜȅ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘƛǎ tƘŀǎŜ ¢ǿƻ 9{! ƛƴŎƭǳŘŜŘΥ  

¶ CƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ōƻǊŜƘƻƭŜǎ ŀƴŘ ŦƻǳǊ ƘŀƴŘ ŀǳƎŜǊ ƘƻƭŜǎ ǿŜǊŜ ŀŘǾŀƴŎŜŘ ŀŎǊƻǎǎ ǘƘŜ {ƛǘŜ ǿƛǘƘƛƴ 
ǘƘŜ ƛŘŜƴǘƛŦƛŜŘ !t9/ǎΦ 

¶ ¢ƘŜ ōƻǊŜƘƻƭŜǎ ǿŜǊŜ ŘǊƛƭƭŜŘ ǘƻ ŀ ƳŀȄƛƳǳƳ ŘŜǇǘƘ ƻŦ ŀōƻǳǘ уΦн Ƴ ōƎǎ ǿƛǘƘƛƴ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ 
ǊŜǿƻǊƪŜŘΣ ŀƴŘ ƴŀǘƛǾŜ ƳŀǘŜǊƛŀƭ ƻƴπǎƛǘŜΦ 

¶ ¢ƘǊŜŜ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭǎΣ a²πм ǘƻ a²πо ǿŜǊŜ ƛƴǎǘŀƭƭŜŘ ƛƴǘƻ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ ōƻǊŜƘƻƭŜǎΦ 
¶ ¢ŀǊƎŜǘ ŎƻƴǘŀƳƛƴŀƴǘǎ ƻŦ ŎƻƴŎŜǊƴ ŦƻǊ ǘƘŜ ǎƻƛƭ ŀƴŘ ƎǊƻǳƴŘǿŀǘŜǊ ƛƴŎƭǳŘŜŘ aŜǘŀƭǎΣ IȅŘǊƛŘŜ ŦƻǊƳƛƴƎ 
aŜǘŀƭǎ ό!ǎΣ {ōΣ {ŜύΣ tŜǘǊƻƭŜǳƳ IȅŘǊƻŎŀǊōƻƴǎ όtI/ǎύ Cм ǘƻ CпΣ .ŜƴȊŜƴŜΣ ¢ƻƭǳŜƴŜΣ 9ǘƘȅƭōŜƴȊŜƴŜ 
ŀƴŘ ·ȅƭŜƴŜ ό.¢9·ύΣ tƻƭȅŎȅŎƭƛŎ !ǊƻƳŀǘƛŎ IȅŘǊƻŎŀǊōƻƴǎ όt!IǎύΣ ±ƻƭŀǘƛƭŜ ƻǊƎŀƴƛŎ ŎƻƳǇƻǳƴŘǎ ό±h/ǎύΣ 
h/ǎ όhǊƎŀƴƻŎƘƭƻǊƛƴŜ tŜǎǘƛŎƛŘŜǎύΣ ŀƴŘ hǘƘŜǊ wŜƎǳƭŀǘŜŘ tŀǊŀƳŜǘŜǊǎΥ .ƻǊƻƴ Iƻǘ ²ŀǘŜǊ {ƻƭǳōƭŜΣ ό.π
I²{ύΣ /ȅŀƴƛŘŜ ό/bπύΣ /ƘǊƻƳƛǳƳ ±L ό/Ǌ ό±LύύΣ aŜǊŎǳǊȅ όIƎύΣ ǇIΣ {ƻŘƛǳƳ !ŘǎƻǊǇǘƛƻƴ wŀǘƛƻ ό{!wύ ŀƴŘ 
9ƭŜŎǘǊƛŎŀƭ /ƻƴŘǳŎǘƛǾƛǘȅ ό9/ύΦ 

¶ ¢Ŝƴ ǎŜƭŜŎǘ ǎƻƛƭ ǎŀƳǇƭŜǎ ǿŜǊŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ ƭŀōƻǊŀǘƻǊȅ ŀƴŀƭȅǎƛǎΦ 
¶ DǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭŜǎ ǿŜǊŜ ǎǳōƳƛǘǘŜŘ ǇŜǊ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭ ŦƻǊ ƭŀōƻǊŀǘƻǊȅ ŀƴŀƭȅǎƛǎΦ 
¶ Lƴƛǘƛŀƭ ǎƻƛƭ ǊŜǎǳƭǘǎ ǊŜǾŜŀƭŜŘ ŜȄŎŜŜŘŀƴŎŜǎ ǘƻ aŜǘŀƭǎ ŀƴŘ tI/ǎ ƛƴ .Iм ŀƴŘ .IпΦ  ¢ƘŜǎŜ ŜȄŎŜŜŘŜŘ 
ǊŜǎǳƭǘǎ ǿŜǊŜ ŘŜƭƛƴŜŀǘŜŘΣ ǿƘŜǊŜǳǇƻƴ ǘƘŜ ŀǾŜǊŀƎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƳŜǘ ŀǇǇƭƛŎŀōƭŜ ¢ŀōƭŜ о ŎǊƛǘŜǊƛŀΦ  

¶ DǊƻǳƴŘǿŀǘŜǊ ǊŜǎǳƭǘǎ ƛƴ a²н ŀƴŘ a²о ƳŜǘ ¢ŀōƭŜ о ŎǊƛǘŜǊƛŀΦ  a²м ŜȄƘƛōƛǘŜŘ ŀƴ ŜƭŜǾŀǘŜŘ ƭŜǾŜƭ ƻŦ 
aŜǘŀƭǎ ό/ƻōŀƭǘύΦ  {ǳōǎŜǉǳŜƴǘ ǇǳǊƎƛƴƎ ƻŦ ǘƘŜ ǿŜƭƭ ŀƴŘ ǎǳōƳƛǎǎƛƻƴ ƻŦ ŀƴ ŀŘŘƛǘƛƻƴŀƭ aŜǘŀƭǎ ŀƴŀƭȅǎƛǎ 
ǊŜǾŜŀƭŜŘ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ǿŜǊŜ ƳŜǘΦ 
  

¢ƘŜǊŜŦƻǊŜΣ ōŀǎŜŘ ǳǇƻƴ ǘƘŜ ǊŜǇƻǊǘŜŘ ǎƻƛƭ ŀƴŘ ƎǊƻǳƴŘǿŀǘŜǊ ǊŜǎǳƭǘǎ ƴƻ ŦǳǊǘƘŜǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǿƻǊƪ ƛǎ 
ǊŜǉǳƛǊŜŘΣ ŀƴŘ ǘƘŜ ŦƛƴŘƛƴƎǎ ƘŜǊŜƛƴ Ƴŀȅ ōŜ ǳǘƛƭƛȊŜŘ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ŦƛƭƛƴƎ ƻŦ ŀ wŜŎƻǊŘ ƻŦ {ƛǘŜ /ƻƴŘƛǘƛƻƴ ǿƛǘƘ 
ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘΣ /ƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ tŀǊƪǎΦ 
 
 
 
 
 
 
 



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр р 
 

нΦл Lb¢wh5¦/¢Lhb 
bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ όb{{[ύ ǿŀǎ ǊŜǘŀƛƴŜŘ ōȅ молтммуф /ŀƴŀŘŀ LƴŎΦ ǘƻ ŎƻƴŘǳŎǘ ŀ tƘŀǎŜ ¢ǿƻ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ ό9{!ύ ƻŦ ǘƘŜ ǾŀŎŀƴǘ ƭƻǘ ŀǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ ƛƴ ǘƘŜ /ƛǘȅ ƻŦ bƛŀƎŀǊŀ 
CŀƭƭǎΣ hb όƘŜǊŜƛƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άtƘŀǎŜ ¢ǿƻ tǊƻǇŜǊǘȅέ ƻǊ ǘƘŜ ά{ƛǘŜέύΦ  ¢ƘŜ tƘŀǎŜ ¢ǿƻ 9{! ǿŀǎ 
ǊŜŎƻƳƳŜƴŘŜŘ ōŀǎŜŘ ǳǇƻƴ ǘƘŜ ŦƛƴŘƛƴƎǎ ƻŦ ǘƘŜ ǊŜŎŜƴǘƭȅ ŎƻƳǇƭŜǘŜŘ tƘŀǎŜ hƴŜ όb{{[ {ŜǇǘŜƳōŜǊ нлнпύ ǘƘŀǘ 
ŘƻŎǳƳŜƴǘŜŘ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǳǎŀƎŜ ƻŦ ǇŜǎǘƛŎƛŘŜǎΣ ŀƴŘ ŀ ƭŀǊƎŜ ǇŜǊǎƻƴŀƭ ƎŀǊŀƎŜ ǿƛǘƘ ŀ ǇƻǘŜƴǘƛŀƭ ŀōƻǾŜƎǊƻǳƴŘ 
ǎǘƻǊŀƎŜ ǘŀƴƪ ό!{¢ύ ƻƴǎƛǘŜΦ  ¢ƘŜ tƘŀǎŜ ¢ǿƻ 9{! ǿŀǎ ŎƻƳǇƭŜǘŜŘ ƛƴ ƎŜƴŜǊŀƭ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ hƴǘŀǊƛƻ 
wŜƎǳƭŀǘƛƻƴ мроκлпΣ ŀǎ ŀƳŜƴŘŜŘΣ ŀƴŘ Ƙŀǎ ōŜŜƴ ǎǳǇŜǊǾƛǎŜŘ ōȅ ŀ vǳŀƭƛŦƛŜŘ tŜǊǎƻƴ όvt9{!ύΦ  
 
нΦм {ƛǘŜ 5ŜǎŎǊƛǇǘƛƻƴ 
¢ƘŜ tƘŀǎŜ ¢ǿƻ 9{! ŎƻǾŜǊǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нΦр ƻŦ ǘƘŜ мфΦу ƘŜŎǘŀǊŜ ƻŦ ƭŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ поос ²ƛƭƭƛŎƪ wƻŀŘ 
ǘƘŀǘ ǇǊƛƳŀǊƛƭȅ Ŏƻƴǎƛǎǘǎ ƻŦ ŀƴ ŀƎǊƛŎǳƭǘǳǊŀƭ ŦƛŜƭŘΣ ŀ ǎƳŀƭƭ ǿƻƻŘƭƻǘΣ ŀƴŘ ŀ ŘǊŀƛƴŀƎŜ ŘƛǘŎƘ ǊǳƴƴƛƴƎ ƴƻǊǘƘ ǘƻ 
ǎƻǳǘƘΦ  ¢ƘŜ ǎƛǘŜ ƛǎ ǾŀŎŀƴǘ ǿƛǘƘ ƴƻ ǎǘǊǳŎǘǳǊŜǎ ƻƴπǎƛǘŜΣ ǿƛǘƘ ŀ ŎƻƴŎǊŜǘŜ ǇŀŘ ǾƛǎƛōƭŜ ƛƴ ǘƘŜ ǿŜǎǘŜǊƴ ǇƻǊǘƛƻƴ ƻŦ 
ǘƘŜ ǎƛǘŜΦ IƛǎǘƻǊƛŎŀƭƭȅΣ ǘƘŜ {ƛǘŜ ǿŀǎ ǳǘƛƭƛȊŜŘ ŦƻǊ ŀƎǊƛŎǳƭǘǳǊŀƭ ŀƴŘ ǊŜǎƛŘŜƴǘƛŀƭ ǇǳǊǇƻǎŜǎ ŘŀǘƛƴƎ ōŀŎƪ ǘƻ ŀǘ ƭŜŀǎǘ 
мфопΦ bƻǘŀōƭȅΣ ŦǊƻƳ ŀǊƻǳƴŘ нллл ǘƻ нлмуΣ ŀǎ ŘŜǇƛŎǘŜŘ ƛƴ ŀŜǊƛŀƭ ǇƘƻǘƻƎǊŀǇƘǎΣ ǘƘŜ ƻǿƴŜǊ ǳǘƛƭƛȊŜŘ ǘƘŜ 
ŘŜǘŀŎƘŜŘ ƎŀǊŀƎŜ ŀƴŘ ǎǳǊǊƻǳƴŘƛƴƎ ƭŀƴŘ ǘƻ ǎǘƻǊŜ ŀƴŘ ǿƻǊƪ ƻƴ ŀ ǾŀǊƛŜǘȅ ƻŦ ŀǳǘƻƳƻōƛƭŜǎΣ ǘǊǳŎƪǎΣ ŜǘŎΦ  !ƭƭ 
ǎǘǊǳŎǘǳǊŜǎ ǿŜǊŜ ǊŜƳƻǾŜŘ ōŜǘǿŜŜƴ нлнм ŀƴŘ нлноΦ ¢ƘŜ ǇǊƻǇŜǊǘȅ ƛǎ ǎƛǘǳŀǘŜŘ ŀǘ ǘƘŜ ǎƻǳǘƘǿŜǎǘ ŎƻǊƴŜǊ ƻŦ 
²ƛƭƭƛŎƪ wƻŀŘ ŀƴŘ {ƻŘƻƳ wƻŀŘΣ ŀǇǇǊƻȄƛƳŀǘŜƭȅ м ƪƳ ǎƻǳǘƘ ƻŦ ǘƘŜ ²ŜƭƭŀƴŘ wƛǾŜǊ ŀƴŘ нΦс ƪƳ ǎƻǳǘƘǿŜǎǘ ƻŦ 
ǘƘŜ bƛŀƎŀǊŀ wƛǾŜǊΦ ²ƛƭƭƛŎƪ wƻŀŘ Ǌǳƴǎ Ŝŀǎǘ ǘƻ ǿŜǎǘ ŀƭƻƴƎ ǘƘŜ ƴƻǊǘƘŜǊƴ ǇǊƻǇŜǊǘȅ ōƻǳƴŘŀǊȅΣ ǿƘƛƭŜ {ƻŘƻƳ 
wƻŀŘ Ǌǳƴǎ ƴƻǊǘƘ ǘƻ ǎƻǳǘƘ ŀǘ ǘƘŜ ŜŀǎǘŜǊƴ ōƻǳƴŘŀǊȅ ƻŦ ǘƘŜ {ƛǘŜΦ  !ŎŎƻǊŘƛƴƎ ǘƻ bƛŀƎŀǊŀ bŀǾƛƎŀǘƻǊΣ ǘƘŜ tƘŀǎŜ 
hƴŜ tǊƻǇŜǊǘȅ ƛǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ŀ ϦCŀǊƳ ǿƛǘƘƻǳǘ ǊŜǎƛŘŜƴŎŜ ς ǿƛǘƘ ǎŜŎƻƴŘŀǊȅ ǎǘǊǳŎǘǳǊŜǎ όŦŀǊƳ ƻǳǘōǳƛƭŘƛƴƎǎύϦΦ  
¢ƘŜ ǎŜŎƻƴŘŀǊȅ ǎǘǊǳŎǘǳǊŜǎ ƘŀǾŜ ōŜŜƴ ǊŜƳƻǾŜŘΣ ŀǎ ƻōǎŜǊǾŜŘ ōȅ b{{[Φ !ŘƧŀŎŜƴǘ ǇǊƻǇŜǊǘƛŜǎ ƛƴŎƭǳŘŜ ŀ ƳƛȄ ƻŦ 
ǊŜǎƛŘŜƴǘƛŀƭ ǇǊƻǇŜǊǘƛŜǎΣ ŀƎǊƛŎǳƭǘǳǊŀƭ ŦƛŜƭŘǎΣ ǾŀŎŀƴǘ ƭƻǘǎΣ ŀƴŘ ǘƘŜ ²ŜŀǾŜǊ CŀƳƛƭȅ /ŜƳŜǘŜǊȅ ǘƻ ǘƘŜ ƴƻǊǘƘΦ  
 
нΦн tǊƻǇŜǊǘȅ hǿƴŜǊǎƘƛǇ  
¢ƘŜ ¢ŀōƭŜ м ōŜƭƻǿ ǇǊƻǾƛŘŜǎ ǘƘŜ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ǇǊƻǇŜǊǘȅ ƻǿƴŜǊǎƘƛǇΦ 
 
¢ŀōƭŜ мΥ tǊƻǇŜǊǘȅ ƻǿƴŜǊǎƘƛǇ 

hǿƴŜǊΥ  

молтммуф /ŀƴŀŘŀ LƴŎΦ 
олрπнрур {ƪȅƳŀǊƪ !ǾŜƴǳŜ 
aƛǎǎƛǎǎŀǳƎŀΣ hb 
[п² п[р 

!ǳǘƘƻǊƛȊŀǘƛƻƴ ŦƻǊ tƘŀǎŜ ¢ǿƻ 9{!Υ aǊΦ LƳǊŀƴ !ƘƳŜŘ 

 

нΦо /ǳǊǊŜƴǘ ŀƴŘ tǊƻǇƻǎŜŘ CǳǘǳǊŜ ¦ǎŜǎ 
¢ƘŜ {ƛǘŜ ƛǎ ŎǳǊǊŜƴǘƭȅ ŀ ǾŀŎŀƴǘ ƭƻǘ ŦƻǳƴŘ ǎƻǳǘƘ ƻŦ ŀ ǊŜǎƛŘŜƴǘƛŀƭ ǎǳōǳǊōΦ ¢ƘŜ ǇǊƻǇƻǎŜŘ ŦǳǘǳǊŜ ƭŀƴŘ ǳǎŜ ƻŦ ǘƘŜ 
{ƛǘŜ ƛǎ ǳƴŘŜǊǎǘƻƻŘ ǘƻ ōŜ ŦƻǊ ǊŜǎƛŘŜƴǘƛŀƭ ǇǳǊǇƻǎŜǎΦ 
 



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр с 
 

нΦп !ǇǇƭƛŎŀōƭŜ {ƛǘŜ /ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘ 
¦ƴŘŜǊ hΦ wŜƎΦ мроκлпΣ ŀǎ ŀƳŜƴŘŜŘΣ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘΣ /ƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ tŀǊƪǎ όa9/tύ Ƙŀǎ 
ƻǳǘƭƛƴŜŘ {ƛǘŜ /ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ ό{/{ύ ƛƴ ǘƘŜ ŘƻŎǳƳŜƴǘ ά{ƻƛƭΣ DǊƻǳƴŘ ²ŀǘŜǊ ŀƴŘ {ŜŘƛƳŜƴǘ {ǘŀƴŘŀǊŘǎ ŦƻǊ 
¦ǎŜ ¦ƴŘŜǊ tŀǊǘ ·±Φм ƻŦ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !Ŏǘέ ŘŀǘŜŘ !ǇǊƛƭ мрΣ нлммΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŎǊƛǘŜǊƛŀ ŀƴŘ 
ǎǳǇǇƻǊǘƛƴƎ ǊŀǘƛƻƴŀƭŜ ǿŜǊŜ ǳǘƛƭƛȊŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ {/{ ŦƻǊ ǘƘŜ tƘŀǎŜ ¢ǿƻ 9{! ǇǊƻǇŜǊǘȅΦ 
 
¢ŀōƭŜ нΥ {ƛǘŜ /ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ !ǇǇƭƛŎŀōƭŜ ǘƻ ǘƘŜ tƘŀǎŜ ¢ǿƻ tǊƻǇŜǊǘȅ 

tǊƻǇŜǊǘȅ ¦ǎŜ ¢ƘŜ ǇǊƻǇƻǎŜŘ ŦǳǘǳǊŜ ǳǎŜ ƛǎ ƴƻǘŜŘ ǘƻ ōŜ ǊŜǎƛŘŜƴǘƛŀƭ ƭŀƴŘ ǳǎŜΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ {/{ ŦƻǊ 
wŜǎƛŘŜƴǘƛŀƭκtŀǊƪƭŀƴŘκLƴǎǘƛǘǳǘƛƻƴŀƭ όwκtκLύ ƭŀƴŘ ǳǎŜ ǿŀǎ ŀǇǇƭƛŜŘΦ 

DǊŀƛƴ {ƛȊŜ !ǎ ǇŜǊ ǘƘŜ bƛŀƎŀǊŀ ¢ŜǎǘƛƴƎ ϧ LƴǎǇŜŎǘƛƻƴ όb¢L[ύ ǊŜǇƻǊǘ ǇǊƻǾƛŘŜŘ ƛƴ !ǇǇŜƴŘƛȄ 5Σ ǘƘŜ ƎǊŀƛƴ 
ǎƛȊŜ ŀƴŀƭȅǎƛǎ ŦƻǊ ǎŜƭŜŎǘŜŘ ǎŀƳǇƭŜǎ ǿŀǎ ŘŜǘŜǊƳƛƴŜŘ ǘƻ ōŜ ŦƛƴŜκƳŜŘƛǳƳπƎǊŀƛƴŜŘΦ 

²ŀǘŜǊ ²Ŝƭƭǎ bƻ ŘƻƳŜǎǘƛŎ ǿŀǘŜǊ ǿŜƭƭǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ǿƛǘƘƛƴ нрл ƳŜǘǊŜǎ όƳύ ƻŦ ǘƘŜ tƘŀǎŜ ¢ǿƻ tǊƻǇŜǊǘȅΦ ¢ƘŜ {ƛǘŜ ŀƴŘ ǎǳǊǊƻǳƴŘƛƴƎ ǇǊƻǇŜǊǘƛŜǎ ŀǊŜ ǎŜǊǾƛŎŜŘ ōȅ ƳǳƴƛŎƛǇŀƭ ǿŀǘŜǊΦ 
²ƛǘƘƛƴ ол Ƴ ƻŦ ŀ 
²ŀǘŜǊōƻŘȅ 

Lƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ hΦ wŜƎΦ мроκлпΣ ƴƻ ƭŀƴŘ ƻƴ ǘƘŜ tƘŀǎŜ ¢ǿƻ tǊƻǇŜǊǘȅ ƛǎ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ 
ол Ƴ ƻŦ ŀ ǿŀǘŜǊōƻŘȅΦ 

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

ǇI ¢ƘŜ ǇI ƭŜǾŜƭǎ ŀŎǊƻǎǎ ǘƘŜ ǎƛǘŜ ǿŜǊŜ ƴƻǘŜŘ ŀǎ ŀōƻǾŜ р ŀƴŘ ōŜƭƻǿ фΦ 
9ƴǾƛǊƻƴƳŜƴǘŀƭƭȅ 
{ŜƴǎƛǘƛǾŜ !ǊŜŀ 

¢ƘŜ tƘŀǎŜ ¢ǿƻ tǊƻǇŜǊǘȅ Ƙŀǎ ƴƻǘ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘ ǿƛǘƘƛƴ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭƭȅ ǎŜƴǎƛǘƛǾŜ 
ŀǊŜŀΦ 

!ǊŜŀ ƻŦ bŀǘǳǊŀƭ 
{ƛƎƴƛŦƛŎŀƴŎŜ 

¢ƘŜ tƘŀǎŜ ¢ǿƻ tǊƻǇŜǊǘȅ ŘƻŜǎ ƴƻǘ ƛƴŎƭǳŘŜ ƭŀƴŘ ƻǊ ƛǎ ǿƛǘƘƛƴ ол Ƴ ƻŦ ƭŀƴŘ ǘƘŀǘ ǿƻǳƭŘ ōŜ 
ŎƭŀǎǎƛŦƛŜŘ ŀǎ ŀƴ ŀǊŜŀ ƻŦ ƴŀǘǳǊŀƭ ǎƛƎƴƛŦƛŎŀƴŎŜ ŀǎ ŘŜŦƛƴŜŘ ōȅ hΦ wŜƎΦ мроκлп ŀǎ ŀƳŜƴŘŜŘΦ 

 
¢ƘŜǊŜŦƻǊŜΣ ōŀǎŜŘ ǳǇƻƴ ǘƘŜ ŀōƻǾŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΣ ƛǘ ǿŀǎ ŘŜǘŜǊƳƛƴŜŘ ǘƘŀǘ ¢ŀōƭŜ о Cǳƭƭ 5ŜǇǘƘ DŜƴŜǊƛŎ {ƛǘŜ 
/ƻƴŘƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ ƛƴ ŀ bƻƴπtƻǘŀōƭŜ DǊƻǳƴŘǿŀǘŜǊ /ƻƴŘƛǘƛƻƴ ŦƻǊ wŜǎƛŘŜƴǘƛŀƭκtŀǊƪƭŀƴŘκLƴǎǘƛǘǳǘƛƻƴŀƭ 
όwκtκLύ ƭŀƴŘ ǳǎŜ ŀƴŘ ŦƛƴŜπǘŜȄǘǳǊŜŘ ǎƻƛƭǎ ŎǊƛǘŜǊƛŀ ǎƘƻǳƭŘ ōŜ ǳǘƛƭƛȊŜŘ ŦƻǊ ǘƘŜ tƘŀǎŜ ¢ǿƻ 9{! ƛƴǾŜǎǘƛƎŀǘƛƻƴΦ  
  



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр т 
 

оΦл .!/YDwh¦b5 LbChwa!¢Lhb 
оΦм 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 ƎƭŀŎƛƻƭŀŎǳǎǘǊƛƴŜ ŘŜŜǇ ǿŀǘŜǊ Ŏƭŀȅ 
ŀƴŘ ǎƛƭǘΣ ǳƴŘŜǊƭŀƛƴ ōȅ ¦ǇǇŜǊ {ƛƭǳǊƛŀƴ [ƛƳŜǎǘƻƴŜΣ ŘƻƭƻǎǘƻƴŜΣ ǎƘŀƭŜΣ ǎŀƴŘǎǘƻƴŜΣ ƎȅǇǎǳƳ ŀƴŘ ǎŀƭǘΣ ǿƘƛŎƘ 
ōŜƭƻƴƎǎ ǘƻ ǘƘŜ {ŀƭƛƴŀ CƻǊƳŀǘƛƻƴΦ .ŀǎŜŘ ƻƴ ŀ ǊŜǾƛŜǿ ƻŦ ƭƻŎŀƭ ǿŜƭƭ ǊŜŎƻǊŘǎΣ ǘƘŜ ŘŜǇǘƘ ƻŦ ǳƴŎƻƴŦƛƴŜŘ 
ƎǊƻǳƴŘǿŀǘŜǊ ǿŀǎ ǊŜŎƻǊŘŜŘ ǘƻ ǊŀƴƎŜ ōŜǘǿŜŜƴ оΦл ŀƴŘ пΦл ƳŜǘŜǊǎ ōŜƭƻǿ ƎǊƻǳƴŘ ǎǳǊŦŀŎŜ όƳōƎǎύΣ ŀƴŘ ǘƘŜ 
ŎƻƴŦƛƴŜŘ ŀǉǳƛŦŜǊ ǿŀǎ ǊŜŎƻǊŘŜŘ ŀǘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нр ƳōƎǎΦ ¢ƘŜ ŜǎǘƛƳŀǘŜŘ ŘŜǇǘƘ ǘƻ ōŜŘǊƻŎƪΣ ŀǎ ƴƻǘŜŘ ƛƴ 
ǘƘŜ ǎǳǊǊƻǳƴŘƛƴƎ ǿŜƭƭ ǊŜŎƻǊŘǎΣ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нл Ƴ ōƎǎΦ 
 
¢ƘŜ tƘŀǎŜ hƴŜ tǊƻǇŜǊǘȅ ƭŀƴŘ ŎƻǾŜǊ ƛǎ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ Ƴƻǎǘƭȅ ŀƎǊƛŎǳƭǘǳǊŀƭ ŦƛŜƭŘǎ ǿƛǘƘ ŀ ǎƳŀƭƭ ǎŜŎǘƛƻƴ ƻŦ 
ƎǊŀǾŜƭ ŀƴŘ ǊŜǿƻǊƪŜŘ ƳŀǘŜǊƛŀƭ ǿƛǘƘƛƴ ǘƘŜ ƴƻǊǘƘŜǊƴ ǇŀǊǘ ƻŦ ǘƘŜ {ƛǘŜΦ !ǎ ǘƘŜ {ƛǘŜ ƛǎ ǇǊŜŘƻƳƛƴŀǘŜƭȅ ŎƻǾŜǊŜŘ 
ōȅ ŀ ǇŜǊƳŜŀōƭŜ ǎǳǊŦŀŎŜΣ ƻǾŜǊƭŀƴŘ Ŧƭƻǿ ǿƻǳƭŘ ōŜ ƭƛƳƛǘŜŘΦ  !ƴȅ ŀŎŎǳƳǳƭŀǘƛƻƴ ƻŦ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ǿƻǳƭŘ ōŜ 
ŘƛǊŜŎǘŜŘ ǘƻǿŀǊŘǎ ƻƴπǎƛǘŜ ƛƴǘŜǊƳƛǘǘŜƴǘ ǎǿŀƭŜǎ ŀƴŘ ǿƻǳƭŘ Ŧƭƻǿ ƴƻǊǘƘǿŀǊŘǎΣ ƻŦŦπǎƛǘŜΦ ¢ƘŜ {ƛǘŜ ǿŀǎ ƴƻǘŜŘ ǘƻ 
ōŜ ǊŜƭŀǘƛǾŜƭȅ Ŧƭŀǘ ǿƛǘƘ ŀ ǎƭƛƎƘǘ ǎƭƻǇŜ ƴƻǊǘƘǿŀǊŘΦ  ¢ƘŜ ƛƴŦŜǊǊŜŘ ƭƻŎŀƭ ƎǊƻǳƴŘǿŀǘŜǊ Ŧƭƻǿ ŘƛǊŜŎǘƛƻƴ ŦƻǊ ǘƘŜ ǎǘǳŘȅ 
ŀǊŜŀ ƛǎ ƴƻǊǘƘŜŀǎǘΦ 
  



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр у 
 

пΦл {/ht9 hC ¢I9 Lb±9{¢LD!¢Lhb 
пΦм hǾŜǊǾƛŜǿ ƻŦ {ƛǘŜ LƴǾŜǎǘƛƎŀǘƛƻƴ 
¢ƘŜ tƘŀǎŜ ¢ǿƻ 9{! ŦƛŜƭŘǿƻǊƪ ƻŎŎǳǊǊŜŘ ŦǊƻƳ bƻǾŜƳōŜǊ ннƴŘΣ нлнп ǘƻ CŜōǊǳŀǊȅ ммǘƘΣ нлнрΦ ¢ƘŜ ǎŀƳǇƭƛƴƎ 
ŀƴŘ ŀƴŀƭȅǎƛǎ Ǉƭŀƴ ό{!tύ ǿŀǎ ŘŜǎƛƎƴŜŘ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ !t9/ǎ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ tƘŀǎŜ hƴŜ 9{!Φ ¢ƘŜ tƘŀǎŜ 
¢ǿƻ 9{! ƛƴǾŜǎǘƛƎŀǘƛƻƴ ŀǘ ǘƘŜ {ƛǘŜ ŜƴŎƻƳǇŀǎǎŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƪŜȅ ŎƻƳǇƻƴŜƴǘǎΥ 

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

¶ CƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ōƻǊŜƘƻƭŜǎ ŀƴŘ ŦƻǳǊ ƘŀƴŘ ŀǳƎŜǊ ƘƻƭŜǎ ǿŜǊŜ ŀŘǾŀƴŎŜŘ ŀŎǊƻǎǎ ǘƘŜ {ƛǘŜ ǿƛǘƘƛƴ 
ǘƘŜ ƛŘŜƴǘƛŦƛŜŘ !t9/ǎΦ 

¶ ¢ƘŜ ōƻǊŜƘƻƭŜǎ ǿŜǊŜ ŘǊƛƭƭŜŘ ǘƻ ŀ ƳŀȄƛƳǳƳ ŘŜǇǘƘ ƻŦ ŀōƻǳǘ уΦн ƳōƎǎ ǿƛǘƘƛƴ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ 
ǊŜǿƻǊƪŜŘΣ ŀƴŘ ƴŀǘƛǾŜ ƳŀǘŜǊƛŀƭ ƻƴπǎƛǘŜΦ 

¶ ¢ƘǊŜŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭǎΣ a²πм ǘƻ a²πо ǿŜǊŜ ƛƴǎǘŀƭƭŜŘ ƛƴǘƻ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ 
ōƻǊŜƘƻƭŜǎΦ 

¶ ¢ŀǊƎŜǘ ŎƻƴǘŀƳƛƴŀƴǘǎ ƻŦ ŎƻƴŎŜǊƴ ŦƻǊ ǘƘŜ ǎƻƛƭ ŀƴŘ ƎǊƻǳƴŘǿŀǘŜǊ ƛƴŎƭǳŘŜŘ aŜǘŀƭǎΣ IȅŘǊƛŘŜ ŦƻǊƳƛƴƎ 
aŜǘŀƭǎ ό!ǎΣ {ōΣ {ŜύΣ tŜǘǊƻƭŜǳƳ IȅŘǊƻŎŀǊōƻƴǎ όtI/ǎύ Cм ǘƻ CпΣ .ŜƴȊŜƴŜΣ ¢ƻƭǳŜƴŜΣ 9ǘƘȅƭōŜƴȊŜƴŜ 
ŀƴŘ ·ȅƭŜƴŜ ό.¢9·ύΣ tƻƭȅŎȅŎƭƛŎ !ǊƻƳŀǘƛŎ IȅŘǊƻŎŀǊōƻƴǎ όt!IǎύΣ ±ƻƭŀǘƛƭŜ ƻǊƎŀƴƛŎ ŎƻƳǇƻǳƴŘǎ ό±h/ǎύΣ 
h/ǎ όhǊƎŀƴƻŎƘƭƻǊƛƴŜ tŜǎǘƛŎƛŘŜǎύΣ ŀƴŘ hǘƘŜǊ wŜƎǳƭŀǘŜŘ tŀǊŀƳŜǘŜǊǎΤ .ƻǊƻƴ Iƻǘ ²ŀǘŜǊ {ƻƭǳōƭŜΣ ό.π
I²{ύΣ /ȅŀƴƛŘŜ ό/bπύΣ /ƘǊƻƳƛǳƳ ±L ό/Ǌ ό±LύύΣ aŜǊŎǳǊȅ όIƎύΣ ǇIΣ {ƻŘƛǳƳ !ŘǎƻǊǇǘƛƻƴ wŀǘƛƻ ό{!wύ ŀƴŘ 
9ƭŜŎǘǊƛŎŀƭ /ƻƴŘǳŎǘƛǾƛǘȅ ό9/ύΦ 

¶ ¢Ŝƴ ǎŜƭŜŎǘ ǎƻƛƭ ǎŀƳǇƭŜǎ ǿŜǊŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ ƭŀōƻǊŀǘƻǊȅ ŀƴŀƭȅǎƛǎΦ 
¶ DǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭŜǎ ǿŜǊŜ ǎǳōƳƛǘǘŜŘ ǇŜǊ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭ ŦƻǊ ƭŀōƻǊŀǘƻǊȅ ŀƴŀƭȅǎƛǎΦ 
¶ ¢ƘŜ {ƛǘŜ ǎǳǊǾŜȅ ǿŀǎ ǊŜŦŜǊŜƴŎŜŘ ǘƻ ŀ ƭƻŎŀƭ ōŜƴŎƘƳŀǊƪΣ ƴƻǘŜŘ ŀǎ ŀ ƳŀƴƘƻƭŜ ƴƻǊǘƘ ƻŦ ǘƘŜ {ƛǘŜ ŀƴŘ 
ǎƻǳǘƘŜŀǎǘ ƻŦ ǘƘŜ ƛƴǘŜǊǎŜŎǘƛƻƴ ŀǘ ²ƛƭƭƛŎƪ wƻŀŘ ŀƴŘ 9ƳŜǊŀƭŘ !ǾŜƴǳŜΦ 
 

пΦн aŜŘƛŀ LƴǾŜǎǘƛƎŀǘŜŘ 
¢ƘŜ tƘŀǎŜ ¢ǿƻ 9{! ƛƴǾƻƭǾŜŘ ǘƘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƻŦ ǎƻƛƭ ŀƴŘ ƎǊƻǳƴŘǿŀǘŜǊ ƳŜŘƛŀ ŀǘ ǘƘŜ {ƛǘŜΦ bƻ ǎŜŘƛƳŜƴǘ 
ǎŀƳǇƭƛƴƎ ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ ƴŜŎŜǎǎŀǊȅ ŀǘ ǘƘŜ {ƛǘŜΦ 
 
пΦо 5ŜǾƛŀǘƛƻƴ ŦǊƻƳ {ŀƳǇƭƛƴƎ ŀƴŘ !ƴŀƭȅǎƛǎ tƭŀƴ 
¢ƘŜǊŜ ǿŜǊŜ ƴƻ ŘŜǾƛŀǘƛƻƴǎ ŦǊƻƳ ǘƘŜ ǎŀƳǇƭƛƴƎ ŀƴŘ ŀƴŀƭȅǎƛǎ ǇƭŀƴΦ 
 
пΦп LƳǇŜŘƛƳŜƴǘǎ 
bƻ ƛƳǇŜŘƛƳŜƴǘǎ ǿŜǊŜ ŜƴŎƻǳƴǘŜǊŜŘ ŘǳǊƛƴƎ ŦƛŜƭŘ ŀŎǘƛǾƛǘƛŜǎ ƻƴπǎƛǘŜΦ  



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр ф 
 

рΦл Lb±9{¢LD!¢Lhb a9¢Ih5 
рΦм DŜƴŜǊŀƭ 
¢ƘŜ tƘŀǎŜ ¢ǿƻ 9{! ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ {ŀƳǇƭƛƴƎ ŀƴŘ !ƴŀƭȅǎƛǎ tƭŀƴ ŀƴŘ b{{[Ωǎ 
{ǘŀƴŘŀǊŘ hǇŜǊŀǘƛƴƎ tǊƻŎŜŘǳǊŜǎ ό{htǎύΦ   
 
DǊƻǳƴŘǿŀǘŜǊ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭǎ ǿŜǊŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ hƴǘŀǊƛƻ ²ŀǘŜǊ wŜǎƻǳǊŎŜ !ŎǘΣ wΦwΦhΦ 
мффлΣ hƴǘŀǊƛƻ wŜƎǳƭŀǘƛƻƴ όhΦ wŜƎΦύ фло ς !ƳŜƴŘŜŘ ǘƻ hΦ wŜƎΦ мнуκлоΦ  ¢ƘŜ ǎŀƳǇƭƛƴƎ ŀƴŘ ŘŜŎƻƴǘŀƳƛƴŀǘƛƻƴ 
ǇǊƻŎŜŘǳǊŜǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ άDǳƛŘŀƴŎŜ ƻƴ {ŀƳǇƭƛƴƎ ŀƴŘ !ƴŀƭȅǘƛŎŀƭ aŜǘƘƻŘǎ ŦƻǊ 
¦ǎŜ ŀǘ /ƻƴǘŀƳƛƴŀǘŜŘ {ƛǘŜǎ ƛƴ hƴǘŀǊƛƻέΣ aŀȅ мффсΣ ǊŜǾƛǎŜŘ 5ŜŎŜƳōŜǊ мффсΣ ŀǎ ŀƳŜƴŘŜŘ ōȅ hΦ wŜƎΦ рммκлфΦ    
  
[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 
 
рΦн 5ǊƛƭƭƛƴƎ 
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 ŀƭƭ ǇƻǘŜƴǘƛŀƭ ƻƴπǎƛǘŜ ǳƴŘŜǊƎǊƻǳƴŘ ǎŜǊǾƛŎŜǎ όƘȅŘǊƻΣ ƎŀǎΣ ǿŀǘŜǊΣ 
ǎŜǿŜǊΣ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎύΦ  
 
CƛǾŜ ōƻǊŜƘƻƭŜǎΣ .Iм ǘƻ .IрΣ ŀƴŘ ŦƻǳǊ ƘŀƴŘ ŀǳƎŜǊ ƘƻƭŜǎΣ I!πм ǘƻ I!πпΣ ǿŜǊŜ ŀŘǾŀƴŎŜŘ ŀŎǊƻǎǎ ǘƘŜ {ƛǘŜ ŦǊƻƳ 
bƻǾŜƳōŜǊ ннƴŘΣ нлнпΣ ōȅ 9ƭƛǘŜ 5ǊƛƭƭƛƴƎ ǳǘƛƭƛȊƛƴƎ ŀ мрл ƳƳ ǎƻƭƛŘ ǎǘŜƳ ŀǳƎŜǊΦ .ƻǊŜƘƻƭŜǎ ǿŜǊŜ ŘǊƛƭƭŜŘ ǘƻ ŀ 
ƳŀȄƛƳǳƳ ŘŜǇǘƘ ƻŦ уΦн ƳōƎǎΦ ¢ƘŜ ōƻǊŜƘƻƭŜ ƭƻŎŀǘƛƻƴǎ ŀǊŜ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ рΣ ŀƴŘ ŘŜǘŀƛƭǎ ŘŜǇƛŎǘŜŘ ƻƴ 
ōƻǊŜƘƻƭŜ ƭƻƎǎ ŀǊŜ ƛƴ !ǇǇŜƴŘƛȄ !Φ  
 
рΦо {ƻƛƭΥ {ŀƳǇƭƛƴƎ 
¢ƘƛǊǘȅπǎƛȄ ǎƻƛƭ ǎŀƳǇƭŜǎ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ōƻǊŜƘƻƭŜǎ .Iπм ǘƻ .Iπр ŀƴŘ I!πм ǘƻ I!πпΦ ¦Ǉƻƴ ǊŜǘǊƛŜǾŀƭΣ ǘƘŜ 
ǎƻƛƭ ǎŀƳǇƭŜǎ ǿŜǊŜ ƭƻƎƎŜŘ ŦƻǊ ŜǎǎŜƴǘƛŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ǎǳŎƘ ŀǎ ǎƻƛƭ ǘȅǇŜΣ ƳƻƛǎǘǳǊŜ ŎƻƴǘŜƴǘΣ ŎƻƭƻǊΣ ǘŜȄǘǳǊŜΣ ŀƴŘ 
ŀƴȅ ǾƛǎƛōƭŜ ŜǾƛŘŜƴŎŜ ƻŦ ƛƳǇŀŎǘǎ ǿŜǊŜ ǊŜŎƻǊŘŜŘΦ {ǳōǎŜǉǳŜƴǘƭȅΣ ǘƘŜ ǎŀƳǇƭŜǎ ǿŜǊŜ ǎǘƻǊŜŘ ŦƻǊ ǇƻǘŜƴǘƛŀƭ 
ƭŀōƻǊŀǘƻǊȅ ŀƴŀƭȅǎŜǎ ŀƴŘ ǇƭŀŎŜŘ ƛƴ ŎƭŜŀƴ ŎƻƻƭŜǊǎ ǿƛǘƘ ƛŎŜ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜƛǊ ƛƴǘŜƎǊƛǘȅΦ  !ŦǘŜǊ ŦƛŜƭŘ ǎŎǊŜŜƴƛƴƎ 
ƳŜŀǎǳǊŜƳŜƴǘǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘΣ ǘƘŜ ŎƘƻǎŜƴ ǎŀƳǇƭŜǎ ǿŜǊŜ ǘǊŀƴǎǇƻǊǘŜŘ ŀƴŘ ǎǳōƳƛǘǘŜŘ ǘƻ !D!¢ 
[ŀōƻǊŀǘƻǊƛŜǎ [ǘŘΦ ƛƴ ǎǘǊƛŎǘ ŀŘƘŜǊŜƴŎŜ ǘƻ /Ƙŀƛƴ ƻŦ /ǳǎǘƻŘȅ ό/h/ύ ǇǊƻǘƻŎƻƭǎ ŦƻǊ ǎǳōǎŜǉǳŜƴǘ ŎƘŜƳƛŎŀƭ 
ŀƴŀƭȅǎŜǎΦ 
 
рΦп 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 



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр мл 
 

ŀ ǊŀƴƎŜ ƻŦ л ǘƻ рлΣллл ǇŀǊǘǎ ǇŜǊ Ƴƛƭƭƛƻƴ όǇǇƳύ ŀƴŘ ŀƴ ŀŎŎǳǊŀŎȅ ƻŦ ҕ р҈Φ ¢ƘŜ ƳƻƴƛǘƻǊ ǿŀǎ ŎŀƭƛōǊŀǘŜŘ ǘƻ 
ƘŜȄŀƴŜ ǎǘŀƴŘŀǊŘǎ ōŜŦƻǊŜ ŦƛŜƭŘ ǎŎǊŜŜƴƛƴƎ ŦƻǊ ōƻǘƘ ǇǇƳ ŀƴŘ [ƻǿŜǊ 9ȄǇƭƻǎƛǾŜ [ƛƳƛǘ ό[9[ύ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ 
ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ǇǊƻŎŜŘǳǊŜ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘϥǎ ƛƴǎǘǊǳŎǘƛƻƴŀƭ ƳŀƴǳŀƭΦ ¢ƘŜ ƛƴǎǘǊǳƳŜƴǘ ƛǎ ǊŜƎǳƭŀǊƭȅ 
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 ǿƛǘƘ ƳŜŀǎǳǊŜƳŜƴǘ ǊŜŀŘƛƴƎǎ ƻŦ л ǇǇƳ ŦƻǊ ǘƘŜ ǎƻƛƭǎΦ  wŜǎǳƭǘǎ ŦƻǊ ŜŀŎƘ ǎŀƳǇƭŜ ŀǊŜ 
ŘŜǇƛŎǘŜŘ ƛƴ ǘƘŜ ōƻǊŜƘƻƭŜ ƭƻŎŀǘŜŘ ƛƴ !ǇǇŜƴŘƛȄ !Φ  
 
рΦр DǊƻǳƴŘ ²ŀǘŜǊΥ aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ Lƴǎǘŀƭƭŀǘƛƻƴ 
¢ƘǊŜŜ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭǎΣ a²πм ǘƻ a²πоΣ ǿŜǊŜ ƛƴǎǘŀƭƭŜŘ ƛƴǘƻ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ōƻǊŜƘƻƭŜǎ ǘƻ ŀ ƳŀȄƛƳǳƳ 
ŘŜǇǘƘ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ тΦс ƳōƎǎΦ ¢ƘŜ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭǎ ǿŜǊŜ ŎƻƴǎǘǊǳŎǘŜŘ ǘƻ ah9//πǊŜŎƻƎƴƛȊŜŘ ƛƴŘǳǎǘǊȅ 
ǎǘŀƴŘŀǊŘǎ ŀƴŘ ŎƻƴǎƛǎǘŜŘ ƻŦ ŀ рл ƳƳ όнπƛƴŎƘύ ŘƛŀƳŜǘŜǊ ǎƭƻǘǘŜŘ t±/ ǎŎǊŜŜƴ ǎǳǊǊƻǳƴŘŜŘ ōȅ ŀ ǎƛƭƛŎŀ ǎŀƴŘ ǇŀŎƪΣ 
ŀǘǘŀŎƘŜŘ ōŜƴŜŀǘƘ ŀ ǎƻƭƛŘ рл ƳƳ όнπƛƴŎƘύ ŘƛŀƳŜǘŜǊ t±/ ǊƛǎŜǊΣ ǎǳǊǊƻǳƴŘŜŘ ōȅ ōŜƴǘƻƴƛǘŜ ƎǊƻǳǘ ǘƻ ŜƴǎǳǊŜ ŀ 
ǎŜŀƭ ōŜǘǿŜŜƴ ǘƘŜ ƎǊƻǳƴŘ ǎǳǊŦŀŎŜ ŀƴŘ ǘƘŜ ǿŀǘŜǊ ǘŀōƭŜΦ ¢ƘŜ ǿŜƭƭǎ ǿŜǊŜ ŦƛǘǘŜŘ ǿƛǘƘ ŀ ƳƻƴǳƳŜƴǘ ƳŜǘŀƭ 
ǇǊƻǘŜŎǘƛǾŜ ŎŀǎƛƴƎΦ ! ǿŀǘŜǊǊŀ Ƴŀƴǳŀƭ ƭƛŦǘ ǇǳƳǇ ǿŀǎ ƛƴǎǘŀƭƭŜŘ ƛƴǘƻ ǘƘŜ ǿŜƭƭ ǘƻ ŀƭƭƻǿ ǇǳǊƎƛƴƎ ŀƴŘ 
ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǎǳōǎŜǉǳŜƴǘ ƎǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭŜ ŎƻƭƭŜŎǘƛƻƴΦ ¢ƘŜ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭ ƭƻŎŀǘƛƻƴǎ ŀǊŜ ǎƘƻǿƴ 
ƛƴ CƛƎǳǊŜ рΣ ŀƴŘ ōƻǊŜƘƻƭŜ ƭƻƎǎ ŀǊŜ ƛƴ !ǇǇŜƴŘƛȄ !Φ 
 
рΦс DǊƻǳƴŘ ²ŀǘŜǊΥ CƛŜƭŘ aŜŀǎǳǊŜƳŜƴǘ ƻŦ ²ŀǘŜǊ vǳŀƭƛǘȅ tŀǊŀƳŜǘŜǊǎ 
!ǇǇǊƻȄƛƳŀǘŜƭȅ ƻƴŜ ǿŜŜƪ ŀŦǘŜǊ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭΣ ǘƘŜ ǿŀǘŜǊ ƭŜǾŜƭǎ ǿŜǊŜ ƳŜŀǎǳǊŜŘΣ 
ŀƴŘ ǘƘŜƴ ǘƘŜ ǿŜƭƭǎ ǿŜǊŜ ǇǳǊƎŜŘ ǳƴǘƛƭ ŀōƻǳǘ ǘƘǊŜŜ ǘƻ ŦƛǾŜ ǿŜƭƭ ŎŀǎƛƴƎ ǾƻƭǳƳŜǎ ǿŜǊŜ ǊŜƳƻǾŜŘΦ ¢Ƙƛǎ ǇǊƻŎŜǎǎ 
ŎƻƴǘƛƴǳŜŘ ǳƴǘƛƭ ǘƘŜ ǿŀǘŜǊ ƭŜǾŜƭ ǊŜŀŘƛƴƎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ƛƴ ǘƘŜ ǇǳǊƎŜŘ ǿŜƭƭ ƘŀŘ ǎǘŀōƛƭƛȊŜŘΦ 
DǊƻǳƴŘǿŀǘŜǊ ƻōǎŜǊǾŀǘƛƻƴǎ ǿŜǊŜ ǊŜŎƻǊŘŜŘ ŦƻǊ ŎƻƭƻǳǊΣ ŎƭŀǊƛǘȅΣ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻǊ ŀōǎŜƴŎŜ ƻŦ ŀƴȅ ŦǊŜŜ 
ǇǊƻŘǳŎǘκǎǳǊŦŀŎŜ ǎƘŜŜƴΣ ŀƴŘ ŀƴȅ ƻŘƻǳǊǎ ǇǊŜǎŜƴǘ ŘǳǊƛƴƎ ǘƘŜ ǇǳǊƎƛƴƎ ƻŦ ǘƘŜ ǿŜƭƭǎΦ CƻƭƭƻǿƛƴƎ ŜŀŎƘ 
ƳŜŀǎǳǊŜƳŜƴǘΣ ǘƘŜ ǿŀǘŜǊ ƭŜǾŜƭ ƳŜŀǎǳǊƛƴƎ ŘŜǾƛŎŜ ǿŀǎ ŎƭŜŀƴŜŘ ǳǎƛƴƎ !ƭŎƻƴƻȄ¢a ǎƻŀǇ ǎƻƭǳǘƛƻƴ ǿŀǎƘκǎŎǊǳōΣ 
ŦƻƭƭƻǿŜŘ ōȅ ŀ ŘƛǎǘƛƭƭŜŘ ǿŀǘŜǊ ǊƛƴǎŜΦ tǳǊƎŜ ǿŀǘŜǊ ǿŀǎ ŎƻƴǘŀƛƴŜŘ ŀƴŘ ǎǘƻǊŜŘ ƻƴπǎƛǘŜ ƛƴ ŘǊǳƳǎ ŦƻǊ ŦǳǘǳǊŜ 
ŘƛǎǇƻǎŀƭΦ 
 
рΦт DǊƻǳƴŘ ²ŀǘŜǊΥ {ŀƳǇƭƛƴƎ 
DǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ƻƴ 5ŜŎŜƳōŜǊ рǘƘΣ нлнпΣ ŀƴŘ CŜōǊǳŀǊȅ ммǘƘΣ нлнрΦ  ¢ƘŜ 
ŀŎǘƛǾƛǘƛŜǎ ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ǳǎƛƴƎ ŘŜŘƛŎŀǘŜŘ ƭƻǿπŘŜƴǎƛǘȅ ǇƻƭȅŜǘƘȅƭŜƴŜ ǘǳōƛƴƎ ŀƴŘ {ǇŜŎǘǊŀ CƛŜƭŘ tǊƻ 
tŜǊƛǎǘŀƭǘƛŎ tǳƳǇΦ DǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭŜǎ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ƛƴǘƻ ƭŀōƻǊŀǘƻǊȅπǎǳǇǇƭƛŜŘ ŎƻƴǘŀƛƴŜǊǎ ǇǊŜǇŀǊŜŘ ǿƛǘƘ 
ǇǊŜǎŜǊǾŀǘƛǾŜǎ ŦƻǊ ǘƘŜ ŀƴŀƭȅǎƛǎΦ 5ƛǎǇƻǎŀōƭŜ ƭŀǘŜȄ ƎƭƻǾŜǎ ǿŜǊŜ ǿƻǊƴ ŀǘ ŜŀŎƘ ǎŀƳǇƭŜ ƭƻŎŀǘƛƻƴΦ ¢ƘŜ 
ƎǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭŜǎ ǿŜǊŜ ƛƳƳŜŘƛŀǘŜƭȅ ǇƭŀŎŜŘ ƛƴǘƻ ŎƻƻƭŜǊǎ ǇŀŎƪŜŘ ǿƛǘƘ ƛŎŜΣ ǇŜƴŘƛƴƎ ŘŜƭƛǾŜǊȅ ǘƻ ǘƘŜ 
ŀƴŀƭȅǘƛŎŀƭ ƭŀōƻǊŀǘƻǊȅΦ  
 
рΦу {ŜŘƛƳŜƴǘΥ {ŀƳǇƭƛƴƎ 
¢ƘŜǊŜ ƛǎ ƴƻ ǎŜŘƛƳŜƴǘ ŀǘ ǘƘŜ tƘŀǎŜ ¢ǿƻ ǇǊƻǇŜǊǘȅΦ 



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр мм 
 

рΦф !ƴŀƭȅǘƛŎŀƭ ¢ŜǎǘƛƴƎ 
¢ƘŜ ǎƻƛƭ ŀƴŘ ƎǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭŜ ŀƴŀƭȅǎŜǎ ǿŜǊŜ ŎƻƳǇƭŜǘŜŘ ōȅ !D!¢ [ŀōƻǊŀǘƻǊƛŜǎ [ǘŘΦΣ DƭƻǾŜǊ wƻŀŘΣ 
{ǘƻƴŜȅ /ǊŜŜƪΣ hbΦ !D!¢ ƛǎ 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 ¢Ƙƛǎ ŀŎŎǊŜŘƛǘŀǘƛƻƴ 
ŎƻǾŜǊǎ ŀƭƭ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǘƘŀǘ ǿŜǊŜ ŀƴŀƭȅȊŜŘ ŘǳǊƛƴƎ ǘƘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴΣ ŜƴǎǳǊƛƴƎ ǘƘŜ ǊŜƭƛŀōƛƭƛǘȅ ŀƴŘ ǉǳŀƭƛǘȅ 
ƻŦ ǘƘŜ ŀƴŀƭȅǘƛŎŀƭ ǊŜǎǳƭǘǎΦ  
 
рΦмл wŜǎƛŘǳŜ aŀƴŀƎŜƳŜƴǘ tǊƻŎŜŘǳǊŜǎ  
{ƻƛƭ ƳŀǘŜǊƛŀƭΣ ǇǳǊƎŜ ǿŀǘŜǊΣ ŀƴŘ ǿŀǎƘ ǿŀǘŜǊ ƎŜƴŜǊŀǘŜŘ ŘǳǊƛƴƎ ŜǉǳƛǇƳŜƴǘ ŎƭŜŀƴƛƴƎ ǿŜǊŜ ŎƻƴǎŎƛŜƴǘƛƻǳǎƭȅ 
ŎƻƴǘŀƛƴŜŘ ŀƴŘ ǎǘƻǊŜŘ ƻƴπǎƛǘŜ ƛƴ ǎǘŜŜƭ ŘǊǳƳǎΦ ¢ƘŜǎŜ ŘǊǳƳǎ ƘŀǾŜ ōŜŜƴ ŘŜǎƛƎƴŀǘŜŘ ŦƻǊ ŦǳǘǳǊŜ ŘƛǎǇƻǎŀƭ ƛƴ 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ŀǇǇǊƻǇǊƛŀǘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ǊŜƎǳƭŀǘƻǊȅ ǇǊƻǘƻŎƻƭǎΦ 
 
рΦмм 9ƭŜǾŀǘƛƻƴ {ǳǊǾŜȅƛƴƎ  
¢ƘŜ ŜƭŜǾŀǘƛƻƴ ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ ƎǊƻǳƴŘ ǎǳǊŦŀŎŜ ŀǘ ǘƘŜ ǎŀƳǇƭŜ ƭƻŎŀǘƛƻƴǎ ǿŀǎ ǊŜŦŜǊŜƴŎŜŘ ǘƻ ŀ ƭƻŎŀƭ ōŜƴŎƘƳŀǊƪΣ 
ƴƻǘŜŘ ŀǎ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ƳŀƴƘƻƭŜ ŦƻǳƴŘ ƴƻǊǘƘ ƻŦ ǘƘŜ {ƛǘŜ ŀƴŘ ǎƻǳǘƘŜŀǎǘ ƻŦ ǘƘŜ ƛƴǘŜǊǎŜŎǘƛƻƴ ŀǘ ²ƛƭƭƛŎƪ 
wƻŀŘ ŀƴŘ 9ƳŜǊŀƭŘ !ǾŜƴǳŜΦ ¢ƘŜ ǘƻǇƻƎǊŀǇƘƛŎ ŎƻƴǘƻǳǊǎ ƻŦ ǘƘŜ {ƛǘŜΣ ǊŜŦƭŜŎǘƛƴƎ ǘƘŜ ǾŀǊȅƛƴƎ ŜƭŜǾŀǘƛƻƴǎ ŀŎǊƻǎǎ 
ǘƘŜ ǇǊƻǇŜǊǘȅΣ ŀǊŜ Ǿƛǎǳŀƭƭȅ ǊŜǇǊŜǎŜƴǘŜŘ ƛƴ CƛƎǳǊŜ сΦ 
 
рΦмн vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ ŀƴŘ vǳŀƭƛǘȅ /ƻƴǘǊƻƭ aŜŀǎǳǊŜǎ 
!ƭƭ ŀŎǘƛǾƛǘƛŜǎ ǳƴŘŜǊǘŀƪŜƴ ŀǎ ǇŀǊǘ ƻŦ ǘƘƛǎ tƘŀǎŜ ¢ǿƻ 9{! ǿŜǊŜ ŜȄŜŎǳǘŜŘ ƛƴ ǎǘǊƛŎǘ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 
ǊŜƭŜǾŀƴǘ ŀƴŘ ŀǇǇƭƛŎŀōƭŜ ǊŜƎǳƭŀǘƻǊȅ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр мн 
 

сΦл w9±L9² !b5 9±![¦!¢Lhb 
сΦм DŜƻƭƻƎȅ 
¢ƘŜ {ƛǘŜ ŦŜŀǘǳǊŜŘ ŀƴ ǳǇǇŜǊ ƭŀȅŜǊ ƻŦ ǎŀƴŘȅ ǎƛƭǘ Ŧƛƭƭ ƳŀǘŜǊƛŀƭ ŀŎǊƻǎǎ ǘƘŜ ǿŜǎǘŜǊƴ ǇƻǊǘƛƻƴ ǘƻ ŀ ƳŀȄƛƳǳƳ ŘŜǇǘƘ 
ƻŦ лΦуп Ƴ ōƎǎΦ 5ŜōǊƛǎ ƻŦ ƘƛǎǘƻǊƛŎŀƭ ōǳƛƭŘƛƴƎ ƳŀǘŜǊƛŀƭǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ ŘŜƳƻƭƛǎƘŜŘ ǇŜǊǎƻƴŀƭ ƎŀǊŀƎŜ 
ǿŜǊŜ ŦƻǳƴŘ ǿƛǘƘƛƴ ǘƘƛǎ ƭŀȅŜǊΦ ¢ƘŜ ǳǇǇŜǊ ǎƻƛƭǎ ŀŎǊƻǎǎ ǘƘŜ {ƛǘŜ ǿŜǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ǊŜǿƻǊƪŜŘ ƳŀǘŜǊƛŀƭΣ ǾŀǊȅƛƴƎ 
ŦǊƻƳ ŎƭŀȅŜȅ ǎƛƭǘ ǘƻ ǎƛƭǘȅ ŎƭŀȅΣ ŜȄǘŜƴŘƛƴƎ ǘƻ ŀ ƳŀȄƛƳǳƳ ŘŜǇǘƘ ƻŦ мΦпр ƳōƎǎΦ ¢ǊŀŎŜǎ ƻŦ ƘƛǎǘƻǊƛŎŀƭ ŘŜōǊƛǎ ǿŜǊŜ 
ŀƭǎƻ ŦƻǳƴŘ ƛƴ ǘƘŜ ǊŜǿƻǊƪŜŘ ǎƻƛƭǎ ŘǳŜ ǘƻ ǊŜŎŜƴǘ ŀƎǊƛŎǳƭǘǳǊŀƭ ŀŎǘƛǾƛǘƛŜǎΦ .Ŝƭƻǿ ǘƘŜ ǊŜǿƻǊƪŜŘ ƭŀȅŜǊΣ ƴŀǘƛǾŜ 
ǎƻƛƭǎ ŎƻƴǎƛǎǘŜŘ ǇǊƛƳŀǊƛƭȅ ƻŦ ŎƭŀȅŜȅ ǎƛƭǘ ŀƴŘ ǎƛƭǘȅ ŎƭŀȅΣ ǿƛǘƘ ǘǊŀŎŜ ƎǊŀǾŜƭ ŀƴŘ ƎǊŜȅ ǎƛƭǘ ǎŜŀƳǎΦ ¢ƘŜǎŜ ƴŀǘƛǾŜ ǎƻƛƭǎ 
ǿŜǊŜ ŘǊȅ ŀƴŘ ǎǘƛŦŦ ǘƻ ǾŜǊȅ ǎǘƛŦŦΦ ! ǘǊŀƴǎƛǘƛƻƴ ŦǊƻƳ ōǊƻǿƴ ǘƻ ƎǊŜȅ ǎƻƛƭǎ ǿŀǎ ƴƻǘŜŘ ŀǘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ тΦмс 
ƳōƎǎΣ ƘŜǊŀƭŘƛƴƎ ǘƘŜ ǳƴŎƻƴŦƛƴŜŘ ǿŀǘŜǊ ǘŀōƭŜΦ .ŜŘǊƻŎƪ ǿŀǎ ƴƻǘ ŜƴŎƻǳƴǘŜǊŜŘ ŘǳǊƛƴƎ ǘƘŜ ŦƛŜƭŘ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ 
ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ŜƴŎƻǳƴǘŜǊŜŘ ŀǘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нл ƳōƎǎ ŀǎ ǇŜǊ ǎǳǊǊƻǳƴŘƛƴƎ ǿŜƭƭ ǊŜŎƻǊŘǎΦ .ƻǊŜƘƻƭŜ 
ƭƻŎŀǘƛƻƴǎ ŀǊŜ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ рΦ 
 
сΦн DǊƻǳƴŘ ²ŀǘŜǊΥ 9ƭŜǾŀǘƛƻƴǎ ŀƴŘ Cƭƻǿ 5ƛǊŜŎǘƛƻƴ 
.ŜŦƻǊŜ ƛƴƛǘƛŀǘƛƴƎ ƎǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭƛƴƎ ŀŎǘƛǾƛǘƛŜǎΣ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ ŘŜǇǘƘ ǿŜǊŜ ǘŀƪŜƴ ŦǊƻƳ 
ŜŀŎƘ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭΦ ¢ƘŜ ǊŜŎƻǊŘŜŘ ǊŜǎǳƭǘǎ ŀǊŜ ƻǳǘƭƛƴŜŘ ōŜƭƻǿ ƛƴ ¢ŀōƭŜ оΦ ¢ƘŜ ƳŜŀǎǳǊŜŘ ƎǊƻǳƴŘǿŀǘŜǊ 
ƭŜǾŜƭǎ ǇǊƻǾƛŘŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ƭŜǾŜƭ ƻŦ ǳƴŎƻƴŦƛƴŜŘ ƎǊƻǳƴŘǿŀǘŜǊ ŀŎǊƻǎǎ ǘƘŜ {ƛǘŜΦ  
 
¢ŀōƭŜ оΥ DǊƻǳƴŘǿŀǘŜǊ 5Ŝǘŀƛƭǎ  

aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ L5  

²Ŝƭƭ 9ƭŜǾŀǘƛƻƴ 
ό.a ƛƴ ƳŜǘǊŜǎύ  

{ŎǊŜŜƴ LƴǘŜǊǾŀƭ 
όƳŜǘŜǊǎ ōƎǎύ  

5ŜŎŜƳōŜǊ пǘƘΣ нлнп  5ŜŎŜƳōŜǊ рǘƘΣ нлнп  
DǊƻǳƴŘǿŀǘŜǊ  
[ŜǾŜƭ όƳŜǘǊŜǎ  
ōƎǎύ  

DǊƻǳƴŘǿŀǘŜǊ  
9ƭŜǾŀǘƛƻƴ  
όƳŜǘǊŜǎύ  

DǊƻǳƴŘǿŀǘŜǊ  
[ŜǾŜƭ όƳŜǘǊŜǎ  
ōƎǎύ  

DǊƻǳƴŘǿŀǘŜǊ  
9ƭŜǾŀǘƛƻƴ  
όƳŜǘǊŜǎύ  

.Iκa²πм ффΦус пΦрт ς тΦсн тΦлф фнΦтт тΦлм фнΦур 

.Iκa²πн мллΦлм пΦрт ς тΦсн мΦос фуΦср нΦфм фтΦмл 

.Iκa²πо ффΦут пΦрт ς тΦсн сΦут фоΦлл сΦсф фоΦму 
 
¢ƘŜ ƎǊƻǳƴŘǿŀǘŜǊ ŘŜǇǘƘ ǾŀǊƛŀǘƛƻƴ ƻōǎŜǊǾŜŘ ŀǘ ǘƘŜ {ƛǘŜΣ ŜǎǇŜŎƛŀƭƭȅ ŀǘ a²πнΣ ŘƻŜǎ ƴƻǘ ǇƻǊǘǊŀȅ ǘƘŜ ŀŎǘǳŀƭ 
ŘŜǇǘƘ ŀǘ ǘƘŜ tƘŀǎŜ ¢ǿƻ tǊƻǇŜǊǘȅ ōŀǎŜŘ ƻƴ ǘƘŜ ōƻǊŜƘƻƭŜ ƭƻƎǎ ŀƴŘ ǘƘŜ ǿŜƭƭ ǊŜŎƻǊŘǎ ƛƴ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΦ ¢ƘŜ 
ƘƛƎƘ ǿŀǘŜǊ ƭŜǾŜƭ ŀǘ a²πн ŎƻǳƭŘ ƘŀǾŜ ōŜŜƴ ŘǳŜ ǘƻ ƭƻŎŀƭ ŦŀŎǘƻǊǎΣ ǎǳŎƘ ŀǎ Ŧƛƭƭ ƳŀǘŜǊƛŀƭΣ ǳƴŘŜǊƎǊƻǳƴŘ 
ǳǘƛƭƛǘƛŜǎκǎǘǊǳŎǘǳǊŜǎ ƻǊ ǿǊƻƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ǘƘŀǘ ŎƻǳƭŘ ŀŦŦŜŎǘ ǘƘŜ ǿŀǘŜǊ ƭŜǾŜƭΦ 5ǳŜ ǘƻ ǘƘŜ ǳƴŎŜǊǘŀƛƴǘȅ ƻŦ ǘƘŜ 
ŀŎǘǳŀƭ ǿŀǘŜǊ ƭŜǾŜƭ ŀǘ a²πнΣ ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊ Ŧƭƻǿ ŘƛǊŜŎǘƛƻƴ ǿƛǘƘƛƴ ǘƘŜ ǳƴŎƻƴŦƛƴŜŘ ŀǉǳƛŦŜǊ ŎƻǳƭŘ ƴƻǘ ōŜ 
ŎŀƭŎǳƭŀǘŜŘΤ ƘƻǿŜǾŜǊΣ ǘƘŜ ƛƴŦŜǊǊŜŘ Ŧƭƻǿ ŘƛǊŜŎǘƛƻƴ ƛƴ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ ƛǎ ƴƻǊǘƘŜŀǎǘΦ 
 
сΦо DǊƻǳƴŘ ²ŀǘŜǊΥ IȅŘǊŀǳƭƛŎ DǊŀŘƛŜƴǘǎ 
¢ƘŜ ŀǾŜǊŀƎŜ ƘƻǊƛȊƻƴǘŀƭ ƎǊƻǳƴŘǿŀǘŜǊ ƘȅŘǊŀǳƭƛŎ ƎǊŀŘƛŜƴǘ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ǘƻ ōŜ лΦмлрΣ ǿƛǘƘ ƳƛƴƛƳǳƳ ŀƴŘ 
ƳŀȄƛƳǳƳ ǾŀƭǳŜǎ ƻŦ лΦлмо ŀƴŘ лΦмтлΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ±ŜǊǘƛŎŀƭ ƘȅŘǊŀǳƭƛŎ ƎǊŀŘƛŜƴǘ ǿŀǎ ƴƻǘ ŎŀƭŎǳƭŀǘŜŘ ōŜŎŀǳǎŜ 
ƻƴƭȅ ƻƴŜ ŀǉǳƛŦŜǊ ǿŀǎ ƛŘŜƴǘƛŦƛŜŘ ŀǘ ǘƘŜ {ƛǘŜΦ  ¢ƘŜ ŜǎǘƛƳŀǘŜŘ ŀǾŜǊŀƎŜ YπǾŀƭǳŜ ŀŎǊƻǎǎ ǘƘŜ ǎƛǘŜΣ ŜȄŎƭǳŘƛƴƎ a²π
нΣ ǊŀƴƎŜǎ ōŜǘǿŜŜƴ лΦлмл ŀƴŘ лΦлнлΦ 
 



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр мо 
 

¢ŀōƭŜ пΥ IȅŘǊŀǳƭƛŎ DǊŀŘƛŜƴǘ  

aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ  ²ŀǘŜǊ [ŜǾŜƭ   
5ƛŦŦŜǊŜƴŎŜ όƳύ  

aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ   
5ƛǎǘŀƴŎŜ όƳύ  IȅŘǊŀǳƭƛŎ DǊŀŘƛŜƴǘ  

a²м ς a²н  пΦнр нр лΦмтл 

a²н ς a²о  оΦфн ол лΦмом 

a²о ς a²м  лΦоо нс лΦлмо 
 

сΦп CƛƴŜπaŜŘƛǳƳ {ƻƛƭ ¢ŜȄǘǳǊŜ 
DǊŀƛƴ ǎƛȊŜ ŀƴŀƭȅǎƛǎ ŎƻƴŘǳŎǘŜŘ ōȅ b¢L[ ƻƴ ǘƘǊŜŜ ǎǇŜŎƛŦƛŎ ǎŀƳǇƭŜǎ ǊŜǾŜŀƭŜŘ ǘƘŀǘ фуΦс ҈ ό.IмπпύΣ фпΦф ҈ ό.Iнπ
уύ ŀƴŘ фпΦп ҈ ό.Iпπнύ ƻŦ ǘƘŜ ǎƻƛƭ ƳŀǘǊƛŎŜǎ ǇŀǎǎŜŘ ǘƘǊƻǳƎƘ ǘƘŜ bƻΦ нлл ǎƛŜǾŜ ό¢ŀōƭŜ рύΣ ƛƴŘƛŎŀǘƛƴƎ ŀ ŦƛƴŜ ǘƻ 
ƳŜŘƛǳƳ ƎǊŀƛƴŜŘ ǎƻƛƭ ǘŜȄǘǳǊŜΦ  CƛƴŜπǘŜȄǘǳǊŜŘ ǎƻƛƭ ƛǎ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ ŎƻƴǘŀƛƴƛƴƎ ƳƻǊŜ ǘƘŀƴ рл ǇŜǊŎŜƴǘ ōȅ 
Ƴŀǎǎ ƻŦ ǇŀǊǘƛŎƭŜǎ ǘƘŀǘ ŀǊŜ тр ƳƛŎǊƻƳŜǘŜǊǎ ƻǊ ǎƳŀƭƭŜǊ ƛƴ ƳŜŀƴ ŘƛŀƳŜǘŜǊΦ ¢ƘŜ ŘŜǘŀƛƭŜŘ ǊŜǎǳƭǘǎ Ŏŀƴ ōŜ ŦƻǳƴŘ 
ƛƴ !ǇǇŜƴŘƛȄ 5Φ 
 
¢ŀōƭŜ рΥ wŜǎǳƭǘǎ ƻŦ DǊŀƛƴ {ƛȊŜ !ƴŀƭȅǎƛǎ 

{ŀƳǇƭŜ L5 {ŀƳǇƭŜ І 
{ƻƛƭ {ŀƳǇƭŜ 
5ŜǇǘƘ όƳ ōƎǎύ 

{ƻƛƭ ¢ȅǇŜ tŜǊŎŜƴǘ tŀǎǎƛƴƎ π тр ҡƳ όbƻΦ нллύ {ƛŜǾŜ  

.Iм п нΦнф ς нΦфл /ƭŀȅŜȅ {ƛƭǘ κ {ƛƭǘȅ /ƭŀȅ фуΦс҈ π CƛƴŜκaŜŘƛǳƳ 

.Iн у тΦсн ς уΦно /ƭŀȅŜȅ {ƛƭǘ κ {ƛƭǘȅ /ƭŀȅ фпΦф҈ π CƛƴŜκaŜŘƛǳƳ 

.Iп н лΦтс ς мΦот /ƭŀȅŜȅ {ƛƭǘ κ {ƛƭǘȅ /ƭŀȅ фпΦп҈ π CƛƴŜκaŜŘƛǳƳ 
 
сΦр {ƻƛƭ vǳŀƭƛǘȅ 
{ƻƛƭ ǎŀƳǇƭƛƴƎ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ƻƴ bƻǾŜƳōŜǊ ннƴŘΣ нлнпΦ ¢ƘƛǊǘȅπǎƛȄ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǎƻƛƭ ǎŀƳǇƭŜǎ ǿŜǊŜ 
ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ ŦƛƭƭΣ ǊŜǿƻǊƪŜŘ ŀƴŘ ƴŀǘƛǾŜ ƳŀǘŜǊƛŀƭ ōŀǎŜŘ ƻƴ ǘƘŜ ƛŘŜƴǘƛŦƛŜŘ !t9/ǎΦ {ƻƛƭ ǎŀƳǇƭŜǎ ǿŜǊŜ 
ǎǳōƳƛǘǘŜŘ ǘƻ !D!¢ [ŀōƻǊŀǘƻǊƛŜǎ [ǘŘΦ ŦƻǊ ŀƴŀƭȅǎƛǎ ƻŦ aŜǘŀƭǎΣ !ǎΣ {ōΣ {ŜΣ tI/ǎΣ .¢9·Σ t!IǎΣ ±h/ǎΣ h/ǎΣ .π
I²{Σ /bπΣ /Ǌ ό±LύΣ IƎΣ ŀƴŘ ǇIκ{!wκ9/Φ ¢ƘŜ ǎƻƛƭ ǊŜǎǳƭǘǎ ǊŜǾŜŀƭŜŘ ŜȄŎŜŜŘŀƴŎŜǎ ǘƻ aŜǘŀƭǎ ό/ƻōŀƭǘύ ŀǘ .IмΣ 
ŀƴŘ tI/ǎ όCоύ ŀǘ .IпΦ ¢ƘŜ ǊŜƳŀƛƴƛƴƎ ǎƻƛƭ ǊŜǎǳƭǘǎ ƳŜǘ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ŎǊƛǘŜǊƛŀΦ /ƻƳǇƭŜǘŜ ǎƻƛƭ ƭŀōƻǊŀǘƻǊȅ 
ǊŜǎǳƭǘǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ƛƴ !ǇǇŜƴŘƛȄ . ŀƴŘ ŘƛǎǇƭŀȅŜŘ ƛƴ CƛƎǳǊŜ уΦ 
 

¢ŀōƭŜ сΥ aŜǘŀƭǎ {ƻƛƭ 9ȄŎŜŜŘŀƴŎŜ wŜǎǳƭǘǎ 
tŀǊŀƳŜǘŜǊ  wŜƎ мроκлп όнлммύπ¢ŀōƭŜ о wtL .Iмπн 

/ƻōŀƭǘ нн ǳƎκƎ ннΦф  
 
¢ŀōƭŜ тΥ tI/ǎ {ƻƛƭ 9ȄŎŜŜŘŀƴŎŜ wŜǎǳƭǘǎ 

tŀǊŀƳŜǘŜǊ  wŜƎ мроκлп όнлммύπ¢ŀōƭŜ о wtL .Iпπм 
Cо ό/мс ǘƻ /опύ молл ǳƎκƎ  мфпл  
 
сΦс DǊƻǳƴŘǿŀǘŜǊ vǳŀƭƛǘȅ 
¢ƘǊŜŜ ƎǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭŜǎ ŀƴŘ ƻƴŜ ŘǳǇƭƛŎŀǘŜ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ƻƴ 5ŜŎŜƳōŜǊ рǘƘΣ нлнпΣ ŦǊƻƳ a²πм ǘƻ a²π
о ŀƴŘ ǎǳōƳƛǘǘŜŘ ŦƻǊ ƭŀōƻǊŀǘƻǊȅ ŀƴŀƭȅǎƛǎ ŦƻǊ aŜǘŀƭǎΣ !ǎΣ {ōΣ {ŜΣ tI/ǎΣ .¢9·Σ t!IǎΣ ±h/ǎΣ /bπΣ /Ǌ ό±LύΣ IƎΣ 



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр мп 
 

ŀƴŘ ǇIκ9/Φ DǊƻǳƴŘǿŀǘŜǊ ǊŜǎǳƭǘǎ ǊŜǾŜŀƭŜŘ ŀƴ ŜȄŎŜŜŘŀƴŎŜ ǘƻ aŜǘŀƭǎ ό/ƻōŀƭǘύ ŀǘ a²πм ŀǎ ŎƻƳǇŀǊŜŘ ǘƻ 
¢ŀōƭŜ о ŎǊƛǘŜǊƛŀΦ  CƻƭƭƻǿƛƴƎ ŀƴ ŀŘŘƛǘƛƻƴŀƭ ǇǳǊƎŜ ŀƴŘ ǎŀƳǇƭƛƴƎ ŜǾŜƴǘ ƻƴ CŜōǊǳŀǊȅ ммǘƘΣ нлнрΣ ǘƘŜ 
ƎǊƻǳƴŘǿŀǘŜǊ ŀǘ a²πм ǿŀǎ ŦƻǳƴŘ ǘƻ ōŜ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ¢ŀōƭŜ о ǎǘŀƴŘŀǊŘǎΦ  ¢ƘŜ ǊŜƳŀƛƴƛƴƎ ƎǊƻǳƴŘǿŀǘŜǊ 
ǊŜǎǳƭǘǎ ŦǊƻƳ a²н ŀƴŘ a²о ƳŜǘ ŀǇǇƭƛŎŀōƭŜ ŎǊƛǘŜǊƛŀΦ  /ƻƳǇƭŜǘŜ ƎǊƻǳƴŘǿŀǘŜǊ ƭŀōƻǊŀǘƻǊȅ ǊŜǎǳƭǘǎ ŀǊŜ 
ǇǊƻǾƛŘŜŘ ƛƴ !ǇǇŜƴŘƛȄ 5 ŀƴŘ ŘƛǎǇƭŀȅŜŘ ƛƴ CƛƎǳǊŜ фΦ 
 
¢ŀōƭŜ уΥ aŜǘŀƭǎ DǊƻǳƴŘǿŀǘŜǊ 9ȄŎŜŜŘŀƴŎŜ wŜǎǳƭǘǎ 

tŀǊŀƳŜǘŜǊ  wŜƎ мроκлп όнлммύπ 
¢ŀōƭŜ о wtL 

a²πм a²πн a²πо 5¦t 
όa²πоύ 

5ŜŎŜƳōŜǊ рǘƘΣ нлнп 

5ƛǎǎƻƭǾŜŘ /ƻōŀƭǘ сс ǳƎκ[ мур  лΦсп мΦсм нΦлс 

CŜōǊǳŀǊȅ ммǘƘΣ нлнр 

5ƛǎǎƻƭǾŜŘ /ƻōŀƭǘ сс ǳƎκ[ но bκ! bκ! bκ! 

bκ! Ґ bƻǘ !ƴŀƭȅȊŜŘ 

 
сΦт {ŜŘƛƳŜƴǘ vǳŀƭƛǘȅ 
bƻ ǎŜŘƛƳŜƴǘ ǿŀǎ ǇǊŜǎŜƴǘ ŀǘ ǘƘŜ {ƛǘŜΦ 
 
сΦу vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ ŀƴŘ vǳŀƭƛǘȅ /ƻƴǘǊƻƭ wŜǎǳƭǘǎ 
!ƭƭ ǎƻƛƭ ǎŀƳǇƭŜǎ ŎƻƭƭŜŎǘŜŘ ŘǳǊƛƴƎ ǘƘŜ tƘŀǎŜ ¢ǿƻ 9{! ƛƴǾŜǎǘƛƎŀǘƛƻƴ ǿŜǊŜ ƳŀƴŀƎŜŘ ƛƴ ǎǘǊƛŎǘ ŀŘƘŜǊŜƴŎŜ ǘƻ 
ǘƘŜ ƭŀōƻǊŀǘƻǊȅϥǎ ŀƴŀƭȅǘƛŎŀƭ ǇǊƻǘƻŎƻƭǎΣ ŎƻǾŜǊƛƴƎ ŀǎǇŜŎǘǎ ǎǳŎƘ ŀǎ ƘƻƭŘƛƴƎ ǘƛƳŜΣ ǇǊŜǎŜǊǾŀǘƛƻƴ ƳŜǘƘƻŘǎΣ 
ǎǘƻǊŀƎŜ ŎƻƴŘƛǘƛƻƴǎΣ ŀƴŘ ŎƻƴǘŀƛƴŜǊ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΦ ! /ŜǊǘƛŦƛŎŀǘŜ ƻŦ !ƴŀƭȅǎƛǎ Ƙŀǎ ōŜŜƴ ƻōǘŀƛƴŜŘ ŦƻǊ ŜŀŎƘ 
ǎŀƳǇƭŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ ŀƴŀƭȅǎƛǎΣ ŀƴŘ ǘƘŜǎŜ ŎŜǊǘƛŦƛŎŀǘŜǎ ŀǊŜ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘƛǎ ǊŜǇƻǊǘΦ ¢ƘŜ ƻǾŜǊŀƭƭ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ 
ŦƛŜƭŘ Řŀǘŀ ƎŀǘƘŜǊŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘƛǎ tƘŀǎŜ ¢ǿƻ 9{! ƛǎ ŘŜŜƳŜŘ ǎŀǘƛǎŦŀŎǘƻǊȅΣ ƳŜŜǘƛƴƎ ǘƘŜ ǎǘǳŘȅϥǎ 
ƻǾŜǊŀǊŎƘƛƴƎ ƻōƧŜŎǘƛǾŜǎΦ 
  



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр мр 
 

тΦл {hL[ 59[Lb9!¢Lhb 
b{{[ ƻōǎŜǊǾŜŘ ǘƘŀǘ ǘƘŜ ǎƻƛƭ ŜȄŎŜŜŘŀƴŎŜǎ ǿŜǊŜ ƳŀǊƎƛƴŀƭ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ¢ŀōƭŜ о ŎǊƛǘŜǊƛŀΦ ¢ƘŜǎŜ 
ŜȄŎŜŜŘŀƴŎŜǎ ŎƻǳƭŘ ōŜ ŀǘǘǊƛōǳǘŜŘ ǘƻ ŀƴŀƭȅǘƛŎŀƭ ŜǊǊƻǊ ƭƛƳƛǘǎ ŀƴŘ Ƴŀȅ Ŧŀƭƭ ǿƛǘƘƛƴ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ŎǊƛǘŜǊƛŀ ƛŦ ǘƘŜ 
ǎŀƳŜ ǎŀƳǇƭŜǎ ǿŜǊŜ ǊŜŀƴŀƭȅȊŜŘ ŦƻǊ ǘƘŜ ŜȄŎŜŜŘŜŘ ǇŀǊŀƳŜǘŜǊǎΦ ¢ƻ ŎƻƴŦƛǊƳ ǘƘŜ ǇƻǎǎƛōƛƭƛǘƛŜǎ ǎǘŀǘŜŘ ŀōƻǾŜ 
ŀƴŘ ŘŜǘŜǊƳƛƴŜ ǿƘŜǘƘŜǊ ŀǾŜǊŀƎƛƴƎ ǘƘŜ ǎŀƳǇƭŜǎ ǿƻǳƭŘ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ŎǊƛǘŜǊƛŀ ƻǳǘƭƛƴŜŘ ƛƴ tŀǊǘ L·Σ ǎŜŎǘƛƻƴ 
пуΣ ǇŀǊŀƎǊŀǇƘ н ƻŦ hΦ wŜƎΦ мроκлп όŀǎ ŀƳŜƴŘŜŘύΣ ŀŘŘƛǘƛƻƴŀƭ ǎŀƳǇƭŜǎ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ǘƘŜ ǎŀƳŜ ŘŜǇǘƘǎ 
ŀƴŘ ǿƛǘƘƛƴ ǘǿƻ ƳŜǘŜǊǎ ƻŦ ǘƘŜ ƻǊƛƎƛƴŀƭ ŜȄŎŜŜŘŀƴŎŜ ŀǊŜŀǎΦ ¢ƘŜǎŜ ǎŀƳǇƭŜǎ ǿŜǊŜ ǘƘŜƴ ŀƴŀƭȅȊŜŘ ŦƻǊ ǘƘŜ ǎŀƳŜ 
ǇŀǊŀƳŜǘŜǊǎΦ ¢ƘŜ ǎƻƛƭ ǊŜǎǳƭǘǎ ŦƻǊ /ƻōŀƭǘ ǿŜǊŜ ōŜƭƻǿ ŘŜǘŜŎǘƛƻƴ ƭƛƳƛǘǎ ŀƴŘ ƳŜǘ ǘƘŜ {/{Σ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ǘƘŜ 
ƛƴƛǘƛŀƭƭȅ ŜȄŎŜŜŘŜŘ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ǿŜǊŜ ƭƛƪŜƭȅ ƻǳǘƭƛŜǊǎ ŀƴŘ ƴƻǘ ǊŜƭŀǘŜŘ ǘƻ ƻƴǎƛǘŜ ŎƻƴǘŀƳƛƴŀǘƛƴƎ ŀŎǘƛǾƛǘƛŜǎΦ 
¢ƘŜ ŀǾŜǊŀƎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƻŦ tI/ǎ Cо ŀŎǊƻǎǎ ŀƭƭ ǎŀƳǇƭŜǎ ƳŜǘ ŀǇǇƭƛŎŀōƭŜ ¢ŀōƭŜ о ŎǊƛǘŜǊƛŀ ŀǎ ǇŜǊ hΦ wŜƎΦ 
мроκлпΣ ŀǎ ŀƳŜƴŘŜŘΦ ¢ƘŜ ǘŀōǳƭŀǘŜŘ ǊŜǎǳƭǘǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ōŜƭƻǿΦ 
 
¢ŀōƭŜ фΥ 5ŜƭƛƴŜŀǘƛƻƴ aŜǘŀƭǎ wŜǎǳƭǘǎ 

tŀǊŀƳŜǘŜǊ wŜƎ мроκлп όнлммύπ 
¢ŀōƭŜ о wtL 

5ŜǇǘƘ 
όƳ ōƎǎύ .Iмπн .Iмπн! .Iмπн. .Iмπн/ .Iмπн5 !ǾŜǊŀƎŜ 

/ƻōŀƭǘ нн ǳƎκƎ лΦтсπмΦот  ннΦф рΦс рΦл тΦу тΦм фΦт 
5ŜƭƛƴŜŀǘƛƻƴ ǎŀƳǇƭƛƴƎ ŘŀǘŜΥ 5ŜŎŜƳōŜǊ пΣ нлнп 
 
¢ŀōƭŜ млΥ 5ŜƭƛƴŜŀǘƛƻƴ tI/ǎ wŜǎǳƭǘǎ 

tŀǊŀƳŜǘŜǊ wŜƎ мроκлп όнлммύπ 
¢ŀōƭŜ о wtL 

5ŜǇǘƘ 
όƳ ōƎǎύ .Iпπм .Iпπм! .Iпπм. .Iпπм/ .Iпπм5 !ǾŜǊŀƎŜ 

Cо ό/мс ǘƻ /опύ молл ǳƎκƎ лΦтсπмΦот  мфпл утл нлу нссл мнс ммсм 
5ŜƭƛƴŜŀǘƛƻƴ ǎŀƳǇƭƛƴƎ ŘŀǘŜΥ 5ŜŎŜƳōŜǊ пΣ нлнп  



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр мс 
 

уΦл /hb/[¦{Lhb{ 
Lƴ ŎƻƴŎƭǳǎƛƻƴΣ bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ ǿŀǎ ŜƴƎŀƎŜŘ ōȅ молтммуф /ŀƴŀŘŀ LƴŎΦ ǘƻ ŎŀǊǊȅ ƻǳǘ ŀ tƘŀǎŜ ¢ǿƻ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ ƻƴ ǘƘŜ ǾŀŎŀƴǘ ƭƻǘ ŀǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hbΦ ¢ƘŜ 
ǇǊƛƳŀǊȅ ǿƻǊƪǎ ŀƴŘ ŦƛƴŘƛƴƎǎ ƻŦ ǘƘƛǎ tƘŀǎŜ ¢ǿƻ 9{! ƛƴŎƭǳŘŜΥ 
 

¶ CƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ōƻǊŜƘƻƭŜǎ ŀƴŘ ŦƻǳǊ ƘŀƴŘ ŀǳƎŜǊ ƘƻƭŜǎ ǿŜǊŜ ŀŘǾŀƴŎŜŘ ŀŎǊƻǎǎ ǘƘŜ {ƛǘŜ ǿƛǘƘƛƴ 
ǘƘŜ ƛŘŜƴǘƛŦƛŜŘ !t9/ǎΦ 

¶ ¢ƘŜ ōƻǊŜƘƻƭŜǎ ǿŜǊŜ ŘǊƛƭƭŜŘ ǘƻ ŀ ƳŀȄƛƳǳƳ ŘŜǇǘƘ ƻŦ ŀōƻǳǘ уΦн Ƴ ōƎǎ ǿƛǘƘƛƴ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ 
ǊŜǿƻǊƪŜŘΣ ŀƴŘ ƴŀǘƛǾŜ ƳŀǘŜǊƛŀƭ ƻƴπǎƛǘŜΦ 

¶ ¢ƘǊŜŜ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭǎΣ a²πм ǘƻ a²πо ǿŜǊŜ ƛƴǎǘŀƭƭŜŘ ƛƴǘƻ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ ōƻǊŜƘƻƭŜǎΦ 
¶ ¢ŀǊƎŜǘ ŎƻƴǘŀƳƛƴŀƴǘǎ ƻŦ ŎƻƴŎŜǊƴ ŦƻǊ ǘƘŜ ǎƻƛƭ ŀƴŘ ƎǊƻǳƴŘǿŀǘŜǊ ƛƴŎƭǳŘŜŘ aŜǘŀƭǎΣ IȅŘǊƛŘŜ ŦƻǊƳƛƴƎ 
aŜǘŀƭǎ ό!ǎΣ {ōΣ {ŜύΣ tŜǘǊƻƭŜǳƳ IȅŘǊƻŎŀǊōƻƴǎ όtI/ǎύ Cм ǘƻ CпΣ .ŜƴȊŜƴŜΣ ¢ƻƭǳŜƴŜΣ 9ǘƘȅƭōŜƴȊŜƴŜ 
ŀƴŘ ·ȅƭŜƴŜ ό.¢9·ύΣ tƻƭȅŎȅŎƭƛŎ !ǊƻƳŀǘƛŎ IȅŘǊƻŎŀǊōƻƴǎ όt!IǎύΣ ±ƻƭŀǘƛƭŜ ƻǊƎŀƴƛŎ ŎƻƳǇƻǳƴŘǎ ό±h/ǎύΣ 
h/ǎ όhǊƎŀƴƻŎƘƭƻǊƛƴŜ tŜǎǘƛŎƛŘŜǎύΣ ŀƴŘ hǘƘŜǊ wŜƎǳƭŀǘŜŘ tŀǊŀƳŜǘŜǊǎΥ .ƻǊƻƴ Iƻǘ ²ŀǘŜǊ {ƻƭǳōƭŜΣ ό.π
I²{ύΣ /ȅŀƴƛŘŜ ό/bπύΣ /ƘǊƻƳƛǳƳ ±L ό/Ǌ ό±LύύΣ aŜǊŎǳǊȅ όIƎύΣ ǇIΣ {ƻŘƛǳƳ !ŘǎƻǊǇǘƛƻƴ wŀǘƛƻ ό{!wύ ŀƴŘ 
9ƭŜŎǘǊƛŎŀƭ /ƻƴŘǳŎǘƛǾƛǘȅ ό9/ύΦ 

¶ ¢Ŝƴ ǎŜƭŜŎǘ ǎƻƛƭ ǎŀƳǇƭŜǎ ǿŜǊŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ ƭŀōƻǊŀǘƻǊȅ ŀƴŀƭȅǎƛǎΦ 
¶ DǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭŜǎ ǿŜǊŜ ǎǳōƳƛǘǘŜŘ ǇŜǊ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭ ŦƻǊ ƭŀōƻǊŀǘƻǊȅ ŀƴŀƭȅǎƛǎΦ 
¶ Lƴƛǘƛŀƭ ǎƻƛƭ ǊŜǎǳƭǘǎ ǊŜǾŜŀƭŜŘ ŜȄŎŜŜŘŀƴŎŜǎ ǘƻ aŜǘŀƭǎ ŀƴŘ tI/ǎ ƛƴ .Iм ŀƴŘ .IпΦ  ¢ƘŜǎŜ ŜȄŎŜŜŘŜŘ 
ǊŜǎǳƭǘǎ ǿŜǊŜ ŘŜƭƛƴŜŀǘŜŘΣ ǿƘŜǊŜǳǇƻƴ ǘƘŜ ŀǾŜǊŀƎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƳŜǘ ŀǇǇƭƛŎŀōƭŜ ¢ŀōƭŜ о ŎǊƛǘŜǊƛŀΦ  

¶ DǊƻǳƴŘǿŀǘŜǊ ǊŜǎǳƭǘǎ ƛƴ a²н ŀƴŘ a²о ƳŜǘ ¢ŀōƭŜ о ŎǊƛǘŜǊƛŀΦ  a²м ŜȄƘƛōƛǘŜŘ ŀƴ ŜƭŜǾŀǘŜŘ ƭŜǾŜƭ ƻŦ 
aŜǘŀƭǎ ό/ƻōŀƭǘύΦ  {ǳōǎŜǉǳŜƴǘ ǇǳǊƎƛƴƎ ƻŦ ǘƘŜ ǿŜƭƭ ŀƴŘ ǎǳōƳƛǎǎƛƻƴ ƻŦ ŀƴ ŀŘŘƛǘƛƻƴŀƭ aŜǘŀƭǎ ŀƴŀƭȅǎƛǎ 
ǊŜǾŜŀƭŜŘ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ǿŜǊŜ ƳŜǘΦ 
  

¢ƘŜǊŜŦƻǊŜΣ ōŀǎŜŘ ǳǇƻƴ ǘƘŜ ǊŜǇƻǊǘŜŘ ǎƻƛƭ ŀƴŘ ƎǊƻǳƴŘǿŀǘŜǊ ǊŜǎǳƭǘǎ ƴƻ ŦǳǊǘƘŜǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǿƻǊƪ ƛǎ 
ǊŜǉǳƛǊŜŘΣ ŀƴŘ ǘƘŜ ŦƛƴŘƛƴƎǎ ƘŜǊŜƛƴ Ƴŀȅ ōŜ ǳǘƛƭƛȊŜŘ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ŦƛƭƛƴƎ ƻŦ ŀ wŜŎƻǊŘ ƻŦ {ƛǘŜ /ƻƴŘƛǘƛƻƴ ǿƛǘƘ 
ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘΣ /ƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ tŀǊƪǎΦ 
 
 

уΦм {ƛƎƴŀǘǳǊŜǎ  
¢Ƙƛǎ ǊŜǇƻǊǘ ǿŀǎ ǇǊŜǇŀǊŜŘ ōȅ 5ŀƳŜƴ bȅƭŀƴŘΣ ǳƴŘŜǊ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ tƘƛƭƛǇ !ŘŜƴŜΦ  

  
wŜǎǇŜŎǘƛǾŜƭȅ ǎǳōƳƛǘǘŜŘΣ  
bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ  

  

  

  
5ŀƳŜƴ bȅƭŀƴŘΣ .{/Σ DL¢   
9ƴǾƛǊƻƴƳŜƴǘŀƭ DŜƻƭƻƎƛǎǘ   

   tƘƛƭƛǇ !ŘŜƴŜΣ tΦ DŜƻΣ vt9{! 
tǊƻŦŜǎǎƛƻƴŀƭ DŜƻǎŎƛŜƴǘƛǎǘ    

  



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр мт 
 

фΦл [LaL¢!¢Lhb{ 
bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ ǇǊŜǇŀǊŜŘ ǘƘƛǎ wŜǇƻǊǘ ŦƻǊ ǘƘŜ ŀŎŎƻǳƴǘ ƻŦ молтммуф /ŀƴŀŘŀ LƴŎΦ ŀƴŘ ƛǎ ƛƴǘŜƴŘŜŘ 
ǘƻ ǇǊƻǾƛŘŜ ŀ tƘŀǎŜ ¢ǿƻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘ ƻƴ ǘƘŜ ǾŀŎŀƴǘ ƭƻǘ ŀǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ 
bƛŀƎŀǊŀ CŀƭƭǎΣ hbΦ ¢ƘŜ ƳŀǘŜǊƛŀƭ ƛƴ ƛǘ ǊŜŦƭŜŎǘǎ bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦΩǎ 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 {ƛǘŜ ŀƴŘ 
ƛǘ ƛǎ ōŀǎŜŘΣ ƛƴ ǇŀǊǘΣ ǳǇƻƴ Ǿƛǎǳŀƭ ƻōǎŜǊǾŀǘƛƻƴ ƻŦ ǘƘŜ tƘŀǎŜ ¢ǿƻ tǊƻǇŜǊǘȅΣ 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 tǊƻǇŜǊǘȅΣ ǿƘƛŎƘ ǿŜǊŜ ǳƴŀǾŀƛƭŀōƭŜ ŦƻǊ ŘƛǊŜŎǘ 
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ƳŀǘŜǊƛŀƭǎ ƻǊ ŀƴŀƭȅǎƛǎ ǿƘƛŎƘ ǿŜǊŜ ƴƻǘ ŀŘŘǊŜǎǎŜŘΦ  bƛŀƎŀǊŀ {ƻƛƭǎ {ƻƭǳǘƛƻƴǎ [ǘŘΦ Ƙŀǎ ŜȄǇǊŜǎǎŜŘ ǇǊƻŦŜǎǎƛƻƴŀƭ 
ƧǳŘƎŜƳŜƴǘ ƛƴ ƎŀǘƘŜǊƛƴƎ ŀƴŘ ŀƴŀƭȅǎƛƴƎ 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  
CƻǳƴŘŜǊ ϧ /9h 
  



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

±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb 

b{нпупπлн ±ŀŎŀƴǘ [ƻǘ !ǇŀǊǘ ƻŦ поос ²ƛƭƭƛŎƪ wƻŀŘΣ bƛŀƎŀǊŀ CŀƭƭǎΣ hb ς tƘŀǎŜ ¢ǿƻ 9{! CŜōǊǳŀǊȅ нлнр му 
 

млΦл w9C9w9b/9{ 
¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǊŜǎƻǳǊŎŜǎ ǿŜǊŜ ǳǘƛƭƛȊŜŘ ŀǎ ǊŜŦŜǊŜƴŎŜǎΥ 
 
¶ hƴǘŀǊƛƻ 5ƛǾƛǎƛƻƴ ƻŦ aƛƴŜǎΩ άtŀƭŜƻȊƻƛŎ DŜƻƭƻƎȅ ƻŦ {ƻǳǘƘŜǊƴ hƴǘŀǊƛƻΣ aŀǇ ннрпέΦ 
¶ aƛƴƛǎǘǊȅ ƻŦ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎΩ άvǳŀǘŜǊƴŀǊȅ DŜƻƭƻƎȅΣ bƛŀƎŀǊŀπ²ŜƭƭŀƴŘΣ aŀǇ tнпфсΦ  
¶ ²ŀǘŜǊ ²Ŝƭƭǎ hƴǘŀǊƛƻ ǎƛǘŜΦ 
¶ 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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Note: This borehole log has been prepared for environmental purposes and does not necessarily contain information suitable for a geotechnical assessment 
of the subsurface conditions.  Borehole details as presented, do not constitute a thorough understanding of all potential conditions present and require 
interpretative assistance from a qualified Professional Engineer/Geoscientist.

#   Groundwater Level Upon Completion:      

$   Secondary Groundwater Level:

Niagara Soils Solutions Ltd.
3300 Merrittville Highway, Unit 4
Thorold, Ontario, L2V 4Y6
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Phase Two ESA
4336 Willick Rd, Niagara Falls
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13071189 Canada Inc.
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Ground Surface
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Note: This borehole log has been prepared for environmental purposes and does not necessarily contain information suitable for a geotechnical assessment 
of the subsurface conditions.  Borehole details as presented, do not constitute a thorough understanding of all potential conditions present and require 
interpretative assistance from a qualified Professional Engineer/Geoscientist.

#   Groundwater Level Upon Completion:      

$   Secondary Groundwater Level:

Niagara Soils Solutions Ltd.
3300 Merrittville Highway, Unit 4
Thorold, Ontario, L2V 4Y6
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Note: This borehole log has been prepared for environmental purposes and does not necessarily contain information suitable for a geotechnical assessment 
of the subsurface conditions.  Borehole details as presented, do not constitute a thorough understanding of all potential conditions present and require 
interpretative assistance from a qualified Professional Engineer/Geoscientist.

#   Groundwater Level Upon Completion:      

$   Secondary Groundwater Level:

Niagara Soils Solutions Ltd.
3300 Merrittville Highway, Unit 4
Thorold, Ontario, L2V 4Y6
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Elite Drilling 
Directional Drilling

D-50
4767173 N, 657783 E

Ground Surface
Sandy Silt Fill Material
Blackish Brown with some gravel  
and trace clay
Loose, wet

Silty Clay / Clayey Silt Reworked
Brown with trace gravel
Firm, dry

Silty Clay / Clayey Silt Native
Brown with trace gravel and grey 
silt seams
Very stiff, dry

Clayey Silt
Greyish Brown with trace gravel
Soft, dry to moist

End of Borehole
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Soil: M&I, 
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GW: M&I, 
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SS = Split Spoon

AU = Auger 
Sample

6.87 mbgs December 4, 2024

6.69 mbgs December 5, 2024
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Note: This borehole log has been prepared for environmental purposes and does not necessarily contain information suitable for a geotechnical assessment 
of the subsurface conditions.  Borehole details as presented, do not constitute a thorough understanding of all potential conditions present and require 
interpretative assistance from a qualified Professional Engineer/Geoscientist.

#   Groundwater Level Upon Completion:      

$   Secondary Groundwater Level:

Niagara Soils Solutions Ltd.
3300 Merrittville Highway, Unit 4
Thorold, Ontario, L2V 4Y6

RECORD OF BOREHOLE:

PROJECT:
LOCATION:

DATE STARTED:
DATE COMPLETED:

SHEET 1 of 1

DATUM:

PROJECT NO.:

CLIENT:

DRILLING COMPANY:
DRILLING METHOD:
DRILL RIG:
BOREHOLE COORDINATE (UTM):

INITIAL WATER LEVEL: INITIAL WATER LEVEL DATE:

SECONDARY WATER LEVEL: SECONDARY WATER LEVEL DATE:

LOGGED:

CHECKED:
COMPILED:

BOREHOLE CAVE UPON COMPLETION:
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LAB ANALYSIS

WELL 
INSTALLATIONCOMMENTS

SOIL PROFILE SAMPLES FIELD TESTINGLAB TESTING

BH-4

Phase Two ESA
4336 Willick Rd, Niagara Falls

November 22, 2024
November 22, 2024

Local Benchmark

NS2484-02

13071189 Canada Inc.

Elite Drilling 
Directional Drilling

D-50
4767155 N, 657824 E

Ground Surface
Silty Clay / Clayey Silt Reworked
Brown with trace gravel
Firm, dry

Silty Clay / Clayey Silt Native
Brown with trace gravel and grey 
silt seams
Stiff, dry

End of Borehole
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Soil: M&I, 
PHC/VOCs, PAHs, 

OCs

AU = Auger 
Sample

N/A N/A

N/A N/A

DN
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N/A



Note: This borehole log has been prepared for environmental purposes and does not necessarily contain information suitable for a geotechnical assessment 
of the subsurface conditions.  Borehole details as presented, do not constitute a thorough understanding of all potential conditions present and require 
interpretative assistance from a qualified Professional Engineer/Geoscientist.

#   Groundwater Level Upon Completion:      

$   Secondary Groundwater Level:

Niagara Soils Solutions Ltd.
3300 Merrittville Highway, Unit 4
Thorold, Ontario, L2V 4Y6

RECORD OF BOREHOLE:

PROJECT:
LOCATION:

DATE STARTED:
DATE COMPLETED:

SHEET 1 of 1

DATUM:

PROJECT NO.:

CLIENT:

DRILLING COMPANY:
DRILLING METHOD:
DRILL RIG:
BOREHOLE COORDINATE (UTM):

INITIAL WATER LEVEL: INITIAL WATER LEVEL DATE:

SECONDARY WATER LEVEL: SECONDARY WATER LEVEL DATE:

LOGGED:

CHECKED:
COMPILED:

BOREHOLE CAVE UPON COMPLETION:
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LAB ANALYSIS

WELL 
INSTALLATIONCOMMENTS

SOIL PROFILE SAMPLES FIELD TESTINGLAB TESTING

BH-5

Phase Two ESA
4336 Willick Rd, Niagara Falls

November 22, 2024
November 22, 2024

Local Benchmark

NS2484-02

13071189 Canada Inc.

Elite Drilling 
Directional Drilling

D-50
4767197 N, 657864 E

Ground Surface
125 mm Granular Material
Silty Clay / Clayey Silt Reworked
Brown with trace gravel
Firm, dry

Silty Clay / Clayey Silt Native
Brown with trace gravel and grey 
silt seams
Stiff, dry

End of Borehole
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Soil: OCs AU = Auger 
Sample
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N/A N/A
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CERTIFICATES OF ANALYSIS - SOIL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
  



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

Sukhwinder Randhawa, Inorganic Team LeadSOIL ANALYSIS REVIEWED BY:

Neli Popnikolova, Senior ChemistTRACE ORGANICS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 21

Nov 28, 2024

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.

24H224669AGAT WORK ORDER:

ATTENTION TO: Jodie Glasier

PROJECT: NS2484-02

Laboratories (V1) Page 1 of 21

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:



BH2-1BH1-2 BH3-1 BH3-2 BH4-1SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:
2024-11-222024-11-22 2024-11-22 2024-11-222024-11-22DATE SAMPLED:

6353641 6353649 6353650 6353651 6353652G / S RDLUnitParameter

<0.8 <0.8 <0.8 <0.8 1.6Antimony 0.87.5µg/g

8 7 17 8 9Arsenic 118µg/g

247 83.0 104 191 94.7Barium 2.0390µg/g

2.1 0.7 0.9 1.4 0.7Beryllium 0.54µg/g

13 11 12 21 11Boron 5120µg/g

0.38 1.11 0.56 <0.10 0.54Boron (Hot Water Soluble) 0.101.5µg/g

<0.5 <0.5 0.5 <0.5 <0.5Cadmium 0.51.2µg/g

44 27 37 37 27Chromium 5160µg/g

22.9 9.1 9.6 16.9 8.2Cobalt 0.822µg/g

32.9 25.9 31.8 28.0 24.9Copper 1.0140µg/g

13 58 68 11 55Lead 1120µg/g

0.7 1.7 1.5 0.9 1.3Molybdenum 0.56.9µg/g

49 28 31 37 35Nickel 1100µg/g

<0.8 <0.8 0.9 <0.8 <0.8Selenium 0.82.4µg/g

<0.5 <0.5 <0.5 <0.5 <0.5Silver 0.520µg/g

<0.5 <0.5 <0.5 <0.5 <0.5Thallium 0.51µg/g

0.81 0.50 0.67 0.86 0.63Uranium 0.5023µg/g

63.9 42.5 44.3 53.9 47.3Vanadium 2.086µg/g

94 123 221 75 274Zinc 5340µg/g

<0.2 <0.2 <0.2 <0.2 <0.2Chromium, Hexavalent 0.28µg/g

<0.040 <0.040 <0.040 <0.040 <0.040Cyanide, WAD 0.0400.051µg/g

<0.10 0.11 0.12 <0.10 0.17Mercury 0.100.27µg/g

0.280 0.335 0.461 0.330 0.420Electrical Conductivity (2:1) 0.0050.7mS/cm

0.508 0.604 0.380 0.815 0.305Sodium Adsorption Ratio (2:1) 
(Calc.) N/A5N/A

6.95 7.05 6.96 7.07 7.03pH, 2:1 CaCl2 Extraction NA5.0-9.0pH Units

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

DATE RECEIVED: 2024-11-25

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H224669

DATE REPORTED: 2024-11-28

PROJECT: NS2484-02

O. Reg. 153(511) - Metals & Inorganics (Soil)

SAMPLED BY:SAMPLING SITE:

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 21



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

DATE RECEIVED: 2024-11-25

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H224669

DATE REPORTED: 2024-11-28

PROJECT: NS2484-02

O. Reg. 153(511) - Metals & Inorganics (Soil)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ON T2 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.

6353641-6353652 EC was determined on the DI water extract obtained from the 2:1 leaching procedure (2 parts DI water:1 part soil). pH was determined on the 0.01M CaCl2 extract prepared at 2:1 ratio. SAR is a calculated 
parameter.

Analysis performed at AGAT Toronto (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 21



BH4-1BH1-2 BH5-1 HA-1 HA-2 HA-3 HA-4SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil SoilSAMPLE TYPE:
2024-11-222024-11-22 2024-11-22 2024-11-222024-11-22 2024-11-22 2024-11-22DATE SAMPLED:

6353641 6353652 6353653 6353654 6353655 6353656 6353657G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Hexachloroethane 0.0050.089µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Gamma-Hexachlorocyclohexane 0.0050.056µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Heptachlor 0.0050.15µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Aldrin 0.0050.05µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Heptachlor Epoxide 0.0050.05µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Endosulfan I 0.005µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Endosulfan II 0.005µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Endosulfan 0.0050.04µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Alpha-Chlordane 0.005µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005gamma-Chlordane 0.005µg/g

<0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007Chlordane 0.0070.05µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005op'-DDE 0.005ug/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005pp'-DDE 0.005µg/g

<0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007DDE 0.0070.26µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005op'-DDD 0.005µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005pp'-DDD 0.005µg/g

<0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007DDD 0.0073.3µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005op'-DDT 0.005µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005pp'-DDT 0.005µg/g

<0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007DDT (Total) 0.0071.4µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Dieldrin 0.0050.05µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Endrin 0.0050.04µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Methoxychlor 0.0050.13µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Hexachlorobenzene 0.0050.52µg/g

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Hexachlorobutadiene 0.010.012µg/g

20.6 23.1 24.3 27.5 22.3 25.4 6.8Moisture Content 0.1%

10.81 10.35 10.00 10.18 10.72 10.90 10.97wet weight OC 0.01g

Acceptable LimitsUnitSurrogate

76 71 79 76 82 77 78TCMX % 50-140

88 86 80 82 89 83 88Decachlorobiphenyl % 50-140

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

DATE RECEIVED: 2024-11-25

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H224669

DATE REPORTED: 2024-11-28

PROJECT: NS2484-02

O. Reg. 153(511) - OC Pesticides (Soil)

SAMPLED BY:SAMPLING SITE:

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 4 of 21



Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ON T2 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.

6353641-6353657 Results are based on the dry weight of the soil.
DDT total is a calculated parameter. The calculated value is the sum of op'DDT and pp'DDT. 
DDD total is a calculated parameter. The calculated value is the sum of op'DDD and pp'DDD.
DDE total is a calculated parameter. The calculated value is the sum of op'DDE and pp'DDE. 
Endosulfan total is a calculated parameter. The calculated value is the sum of Endosulfan I and Endosulfan II.
Chlordane total is a calculated parameter. The calculated value is the sum of Alpha-Chlordane and Gamma-Chlordane.
The calculated parameters are non-accredited. The parameters that are components of the calculation are accredited.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2024-11-25

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H224669

DATE REPORTED: 2024-11-28

PROJECT: NS2484-02

O. Reg. 153(511) - OC Pesticides (Soil)

SAMPLED BY:SAMPLING SITE:

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 5 of 21



BH2-1BH1-2 BH3-1 BH3-2 BH4-1SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:
2024-11-222024-11-22 2024-11-22 2024-11-222024-11-22DATE SAMPLED:

6353641 6353649 6353650 6353651 6353652G / S RDLUnitParameter

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

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

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

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

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

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

<0.05 0.07 <0.05 <0.05 <0.05Fluoranthene 0.050.69µg/g

<0.05 0.06 <0.05 <0.05 <0.05Pyrene 0.0578µg/g

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

<0.05 0.06 <0.05 <0.05 0.06Chrysene 0.057µg/g

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

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

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

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

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

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

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

20.6 19.2 25.6 22.2 23.1Moisture Content 0.1%

Acceptable LimitsUnitSurrogate

75 110 85 90 90Naphthalene-d8 % 50-140

85 90 100 100 75Acridine-d9 % 50-140

80 75 110 80 90Terphenyl-d14 % 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ON T2 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.

6353641-6353652 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: 2024-11-25

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H224669

DATE REPORTED: 2024-11-28

PROJECT: NS2484-02

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

SAMPLED BY:SAMPLING SITE:

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 6 of 21



BH2-1BH1-2 BH3-1 BH3-2 BH4-1SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:
2024-11-222024-11-22 2024-11-22 2024-11-222024-11-22DATE SAMPLED:

6353641 6353649 6353650 6353651 6353652G / S RDLUnitParameter

<5 <5 <5 <5 <5F1 (C6 to C10) 555µg/g

<5 <5 <5 <5 <5F1 (C6 to C10) minus BTEX 555µg/g

<10 <10 <10 <10 <10F2 (C10 to C16) 1098µg/g

<10 <10 <10 <10 <10F2 (C10 to C16) minus Naphthalene 10µg/g

<50 109 <50 <50 1940F3 (C16 to C34) 50300µg/g

<50 109 <50 <50 1940F3 (C16 to C34) minus PAHs 50µg/g

<50 <50 <50 <50 1240F4 (C34 to C50) 502800µg/g

NA NA NA NA NAGravimetric Heavy Hydrocarbons 502800µg/g

20.6 19.2 25.6 22.2 23.1Moisture Content 0.1%

Acceptable LimitsUnitSurrogate

90 85 80 102 88Toluene-d8 % 50-140

83 96 93 92 92Terphenyl % 60-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ON T2 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.

6353641-6353652 Results are based on sample dry weight.
The C6-C10 fraction is calculated using toluene response factor.
C6–C10 (F1 minus BTEX) is a calculated parameter. The calculated value is F1 minus BTEX. The calculated parameter is non-accredited. The parameters that are components of the calculation are 
accredited.
The C10 - C16, C16 - C34, and C34 - C50 fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Gravimetric Heavy Hydrocarbons are not included in the Total C16-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that hydrocarbons >C50 are present.
The chromatogram has returned to baseline by the retention time of nC50.
Total C6 - C50 results are corrected for BTEX and PAH contributions.
C>10 – C16 (F2- Naphthalene) is a calculated parameter. The calculated value is F2 - Naphthalene.
C>16 - C34 (F3-PAH) is a calculated parameter. The calculated value is F3-PAH (PAH: sum of Phenanthrene, Benzo(a)anthracene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, 
Fluoranthene, Dibenzo(a,h)anthracene, Indeno(1,2,3-c,d)pyrene and Pyrene).
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
Extraction and holding times were met for this sample.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2024-11-25

Certificate of Analysis
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BH2-1BH1-2 BH3-1 BH3-2 BH4-1SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:
2024-11-222024-11-22 2024-11-22 2024-11-222024-11-22DATE SAMPLED:

6353641 6353649 6353650 6353651 6353652G / S RDLUnitParameter

<0.05 <0.05 <0.05 <0.05 <0.05Dichlorodifluoromethane 0.0516µg/g

<0.02 <0.02 <0.02 <0.02 <0.02Vinyl Chloride 0.020.02ug/g

<0.05 <0.05 <0.05 <0.05 <0.05Bromomethane 0.050.05ug/g

<0.05 <0.05 <0.05 <0.05 <0.05Trichlorofluoromethane 0.054ug/g

<0.50 <0.50 <0.50 <0.50 <0.50Acetone 0.5016ug/g

<0.05 <0.05 <0.05 <0.05 <0.051,1-Dichloroethylene 0.050.05ug/g

<0.05 <0.05 <0.05 <0.05 <0.05Methylene Chloride 0.050.1ug/g

<0.05 <0.05 <0.05 <0.05 <0.05Trans- 1,2-Dichloroethylene 0.050.084ug/g

<0.05 <0.05 <0.05 <0.05 <0.05Methyl tert-butyl Ether 0.050.75ug/g

<0.02 <0.02 <0.02 <0.02 <0.021,1-Dichloroethane 0.020.47ug/g

<0.50 <0.50 <0.50 <0.50 <0.50Methyl Ethyl Ketone 0.5016ug/g

<0.02 <0.02 <0.02 <0.02 <0.02Cis- 1,2-Dichloroethylene 0.021.9ug/g

<0.04 <0.04 <0.04 <0.04 <0.04Chloroform 0.040.05ug/g

<0.03 <0.03 <0.03 <0.03 <0.031,2-Dichloroethane 0.030.05ug/g

<0.05 <0.05 <0.05 <0.05 <0.051,1,1-Trichloroethane 0.050.38ug/g

<0.05 <0.05 <0.05 <0.05 <0.05Carbon Tetrachloride 0.050.05ug/g

<0.02 <0.02 <0.02 <0.02 <0.02Benzene 0.020.21ug/g

<0.03 <0.03 <0.03 <0.03 <0.031,2-Dichloropropane 0.030.05ug/g

<0.03 <0.03 <0.03 <0.03 <0.03Trichloroethylene 0.030.061ug/g

<0.05 <0.05 <0.05 <0.05 <0.05Bromodichloromethane 0.051.5ug/g

<0.50 <0.50 <0.50 <0.50 <0.50Methyl Isobutyl Ketone 0.501.7ug/g

<0.04 <0.04 <0.04 <0.04 <0.041,1,2-Trichloroethane 0.040.05ug/g

<0.05 <0.05 <0.05 <0.05 <0.05Toluene 0.052.3ug/g

<0.05 <0.05 <0.05 <0.05 <0.05Dibromochloromethane 0.052.3ug/g

<0.04 <0.04 <0.04 <0.04 <0.04Ethylene Dibromide 0.040.05ug/g

<0.05 <0.05 <0.05 <0.05 <0.05Tetrachloroethylene 0.050.28ug/g

<0.04 <0.04 <0.04 <0.04 <0.041,1,1,2-Tetrachloroethane 0.040.058ug/g

<0.05 <0.05 <0.05 <0.05 <0.05Chlorobenzene 0.052.4ug/g

<0.05 <0.05 <0.05 <0.05 <0.05Ethylbenzene 0.051.1ug/g

<0.05 <0.05 <0.05 <0.05 <0.05m & p-Xylene 0.05ug/g

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

DATE RECEIVED: 2024-11-25

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD
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BH2-1BH1-2 BH3-1 BH3-2 BH4-1SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:
2024-11-222024-11-22 2024-11-22 2024-11-222024-11-22DATE SAMPLED:

6353641 6353649 6353650 6353651 6353652G / S RDLUnitParameter

<0.05 <0.05 <0.05 <0.05 <0.05Bromoform 0.050.27ug/g

<0.05 <0.05 <0.05 <0.05 <0.05Styrene 0.050.7ug/g

<0.05 <0.05 <0.05 <0.05 <0.051,1,2,2-Tetrachloroethane 0.050.05ug/g

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

<0.05 <0.05 <0.05 <0.05 <0.051,3-Dichlorobenzene 0.054.8ug/g

<0.05 <0.05 <0.05 <0.05 <0.051,4-Dichlorobenzene 0.050.083ug/g

<0.05 <0.05 <0.05 <0.05 <0.051,2-Dichlorobenzene 0.051.2ug/g

<0.05 <0.05 <0.05 <0.05 <0.05Xylenes (Total) 0.053.1ug/g

<0.05 <0.05 <0.05 <0.05 <0.051,3-Dichloropropene (Cis + Trans) 0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05n-Hexane 0.052.8µg/g

20.6 19.2 25.6 22.2 23.1Moisture Content 0.1%

Acceptable LimitsUnitSurrogate

90 85 80 102 88Toluene-d8 % Recovery 50-140

99 98 95 105 1104-Bromofluorobenzene % Recovery 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ON T2 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.

6353641-6353652 The sample was analyzed using the high level technique. The sample was extracted using methanol, a small amount of the methanol extract was diluted in water and the purge & trap GC/MS analysis was 
performed. Results are based on the dry weight of the soil.
Xylenes total is a calculated parameter. The calculated value is the sum of m&p-Xylene + o-Xylene.
1,3-Dichloropropene total is a calculated parameter. The calculated value is the sum of Cis-1,3-Dichloropropene and Trans-1,3-Dichloropropene.
The calculated parameters are non-accredited. The parameters that are components of the calculation are accredited.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2024-11-25

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H224669
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SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
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6353641 ON T2 S RPI CT O. Reg. 153(511) - Metals & Inorganics (Soil) Cobalt 22 22.9BH1-2 µg/g

6353652 ON T2 S RPI CT O. Reg. 153(511) - PHCs F1 - F4 (with PAHs and
VOC) (Soil) F3 (C16 to C34) 300 1940BH4-1 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: 24H224669

PROJECT: NS2484-02

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 10 of 21



O. Reg. 153(511) - Metals & Inorganics (Soil)

Antimony 6353422 <0.8 <0.8 NA < 0.8 135% 70% 130% 83% 80% 120% 79% 70% 130%

Arsenic 6353422 8 8 0.0% < 1 117% 70% 130% 102% 80% 120% 119% 70% 130%

Barium 6353422 82.3 77.8 5.6% < 2.0 102% 70% 130% 100% 80% 120% 113% 70% 130%

Beryllium 6353422 0.7 0.7 NA < 0.5 126% 70% 130% 114% 80% 120% 126% 70% 130%

Boron
 

6353422 10 10 NA < 5 100% 70% 130% 103% 80% 120% 121% 70% 130%

Boron (Hot Water Soluble) 6353422 0.20 0.19 NA < 0.10 88% 60% 140% 96% 70% 130% 105% 60% 140%

Cadmium 6353422 <0.5 <0.5 NA < 0.5 105% 70% 130% 92% 80% 120% 120% 70% 130%

Chromium 6353422 22 20 NA < 5 106% 70% 130% 97% 80% 120% 101% 70% 130%

Cobalt 6353422 7.9 7.1 10.7% < 0.8 99% 70% 130% 101% 80% 120% 113% 70% 130%

Copper
 

6353422 29.2 27.8 4.9% < 1.0 100% 70% 130% 101% 80% 120% 100% 70% 130%

Lead 6353422 100 95 5.1% < 1 102% 70% 130% 98% 80% 120% 94% 70% 130%

Molybdenum 6353422 0.8 0.7 NA < 0.5 102% 70% 130% 103% 80% 120% 116% 70% 130%

Nickel 6353422 19 17 11.1% < 1 103% 70% 130% 106% 80% 120% 109% 70% 130%

Selenium 6353422 <0.8 <0.8 NA < 0.8 125% 70% 130% 98% 80% 120% 113% 70% 130%

Silver
 

6353422 <0.5 <0.5 NA < 0.5 100% 70% 130% 98% 80% 120% 113% 70% 130%

Thallium 6353422 <0.5 <0.5 NA < 0.5 91% 70% 130% 101% 80% 120% 115% 70% 130%

Uranium 6353422 <0.50 <0.50 NA < 0.50 95% 70% 130% 101% 80% 120% 115% 70% 130%

Vanadium 6353422 33.9 29.0 15.6% < 2.0 112% 70% 130% 103% 80% 120% 110% 70% 130%

Zinc 6353422 118 109 7.9% < 5 105% 70% 130% 102% 80% 120% 108% 70% 130%

Chromium, Hexavalent
 

6353651 6353651 <0.2 <0.2 NA < 0.2 111% 70% 130% 98% 80% 120% 71% 70% 130%

Cyanide, WAD 6353579 <0.040 <0.040 NA < 0.040 90% 70% 130% 93% 80% 120% 88% 70% 130%

Mercury 6353422 0.14 0.15 NA < 0.10 98% 70% 130% 101% 80% 120% 112% 70% 130%

Electrical Conductivity (2:1) 6353422 0.176 0.211 18.1% < 0.005 94% 80% 120%

Sodium Adsorption Ratio (2:1) 
(Calc.)

6360935 2.53 2.55 0.8% NA NA

pH, 2:1 CaCl2 Extraction
 

6353627 6.81 6.93 1.7% NA 99% 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.
Duplicate NA: results are under 5X the RDL and will not be calculated.

More than 90% of the elements met acceptance limits and overall data quality is acceptable for use. For a multi-element scan up to 10% of analytes may exceed the quoted 
limits by up to 10% absolute.
 

Certified By:

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24H224669
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O. Reg. 153(511) - PHCs F1 - F4 (with PAHs and VOC) (Soil) 

F1 (C6 to C10) 6352607 <5 <5 NA < 5 94% 60% 140% 99% 60% 140% 86% 60% 140%

F2 (C10 to C16) 6345388 < 10 < 10 NA < 10 117% 60% 140% 97% 60% 140% 102% 60% 140%

F3 (C16 to C34) 6345388 < 50 < 50 NA < 50 116% 60% 140% 89% 60% 140% 109% 60% 140%

F4 (C34 to C50) 6345388 < 50 < 50 NA < 50 85% 60% 140% 125% 60% 140% 105% 60% 140%

 

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

Naphthalene 6353649 6353649 <0.05 <0.05 NA < 0.05 77% 50% 140% 83% 50% 140% 78% 50% 140%

Acenaphthylene 6353649 6353649 <0.05 <0.05 NA < 0.05 83% 50% 140% 73% 50% 140% 103% 50% 140%

Acenaphthene 6353649 6353649 <0.05 <0.05 NA < 0.05 82% 50% 140% 110% 50% 140% 88% 50% 140%

Fluorene 6353649 6353649 <0.05 <0.05 NA < 0.05 84% 50% 140% 103% 50% 140% 75% 50% 140%

Phenanthrene
 

6353649 6353649 <0.05 <0.05 NA < 0.05 83% 50% 140% 88% 50% 140% 75% 50% 140%

Anthracene 6353649 6353649 <0.05 <0.05 NA < 0.05 79% 50% 140% 95% 50% 140% 93% 50% 140%

Fluoranthene 6353649 6353649 0.07 0.09 NA < 0.05 92% 50% 140% 103% 50% 140% 68% 50% 140%

Pyrene 6353649 6353649 0.06 0.07 NA < 0.05 92% 50% 140% 103% 50% 140% 71% 50% 140%

Benzo(a)anthracene 6353649 6353649 <0.05 <0.05 NA < 0.05 87% 50% 140% 90% 50% 140% 98% 50% 140%

Chrysene
 

6353649 6353649 0.06 0.06 NA < 0.05 95% 50% 140% 73% 50% 140% 83% 50% 140%

Benzo(b)fluoranthene 6353649 6353649 <0.05 <0.05 NA < 0.05 84% 50% 140% 90% 50% 140% 68% 50% 140%

Benzo(k)fluoranthene 6353649 6353649 <0.05 <0.05 NA < 0.05 90% 50% 140% 95% 50% 140% 85% 50% 140%

Benzo(a)pyrene 6353649 6353649 <0.05 <0.05 NA < 0.05 82% 50% 140% 88% 50% 140% 73% 50% 140%

Indeno(1,2,3-cd)pyrene 6353649 6353649 <0.05 <0.05 NA < 0.05 95% 50% 140% 93% 50% 140% 70% 50% 140%

Dibenz(a,h)anthracene
 

6353649 6353649 <0.05 <0.05 NA < 0.05 101% 50% 140% 90% 50% 140% 95% 50% 140%

Benzo(g,h,i)perylene 6353649 6353649 <0.05 <0.05 NA < 0.05 90% 50% 140% 95% 50% 140% 78% 50% 140%

 

O. Reg. 153(511) - OC Pesticides (Soil)

Hexachloroethane 6347774 < 0.005 < 0.005 NA < 0.005 88% 50% 140% 76% 50% 140% 78% 50% 140%

Gamma-Hexachlorocyclohexane 6347774 < 0.005 < 0.005 NA < 0.005 91% 50% 140% 92% 50% 140% 90% 50% 140%

Heptachlor 6347774 < 0.005 < 0.005 NA < 0.005 86% 50% 140% 105% 50% 140% 102% 50% 140%

Aldrin 6347774 < 0.005 < 0.005 NA < 0.005 104% 50% 140% 96% 50% 140% 95% 50% 140%

Heptachlor Epoxide
 

6347774 < 0.005 < 0.005 NA < 0.005 96% 50% 140% 102% 50% 140% 89% 50% 140%

Endosulfan I 6347774 < 0.005 < 0.005 NA < 0.005 95% 50% 140% 92% 50% 140% 90% 50% 140%

Endosulfan II 6347774 < 0.005 < 0.005 NA < 0.005 89% 50% 140% 90% 50% 140% 88% 50% 140%

Alpha-Chlordane 6347774 < 0.005 < 0.005 NA < 0.005 92% 50% 140% 92% 50% 140% 85% 50% 140%

gamma-Chlordane 6347774 < 0.005 < 0.005 NA < 0.005 94% 50% 140% 94% 50% 140% 82% 50% 140%

op'-DDE
 

6347774 < 0.005 < 0.005 NA < 0.005 108% 50% 140% 101% 50% 140% 92% 50% 140%

pp'-DDE 6347774 < 0.005 < 0.005 NA < 0.005 93% 50% 140% 94% 50% 140% 84% 50% 140%

op'-DDD 6347774 < 0.005 < 0.005 NA < 0.005 103% 50% 140% 86% 50% 140% 84% 50% 140%

pp'-DDD 6347774 < 0.005 < 0.005 NA < 0.005 88% 50% 140% 104% 50% 140% 94% 50% 140%

op'-DDT 6347774 < 0.005 < 0.005 NA < 0.005 108% 50% 140% 105% 50% 140% 86% 50% 140%

pp'-DDT
 

6347774 < 0.005 < 0.005 NA < 0.005 98% 50% 140% 82% 50% 140% 80% 50% 140%

Dieldrin 6347774 < 0.005 < 0.005 NA < 0.005 88% 50% 140% 89% 50% 140% 90% 50% 140%

Results relate only to the items tested. Results apply to samples as received.
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Endrin 6347774 < 0.005 < 0.005 NA < 0.005 98% 50% 140% 93% 50% 140% 102% 50% 140%

Methoxychlor 6347774 < 0.005 < 0.005 NA < 0.005 92% 50% 140% 83% 50% 140% 86% 50% 140%

Hexachlorobenzene 6347774 < 0.005 < 0.005 NA < 0.005 88% 50% 140% 80% 50% 140% 79% 50% 140%

Hexachlorobutadiene
 

6347774 < 0.01 < 0.01 NA < 0.01 96% 50% 140% 82% 50% 140% 80% 50% 140%

O. Reg. 153(511) - VOCs (with PHC) (Soil)

Dichlorodifluoromethane 6352607 <0.05 <0.05 NA < 0.05 83% 50% 140% 79% 50% 140% 76% 50% 140%

Vinyl Chloride 6352607 <0.02 <0.02 NA < 0.02 106% 50% 140% 94% 50% 140% 114% 50% 140%

Bromomethane 6352607 <0.05 <0.05 NA < 0.05 113% 50% 140% 106% 50% 140% 106% 50% 140%

Trichlorofluoromethane 6352607 <0.05 <0.05 NA < 0.05 109% 50% 140% 121% 50% 140% 103% 50% 140%

Acetone
 

6352607 <0.50 <0.50 NA < 0.50 122% 50% 140% 97% 50% 140% 130% 50% 140%

1,1-Dichloroethylene 6352607 <0.05 <0.05 NA < 0.05 93% 50% 140% 89% 60% 130% 100% 50% 140%

Methylene Chloride 6352607 <0.05 <0.05 NA < 0.05 94% 50% 140% 109% 60% 130% 102% 50% 140%

Trans- 1,2-Dichloroethylene 6352607 <0.05 <0.05 NA < 0.05 81% 50% 140% 99% 60% 130% 96% 50% 140%

Methyl tert-butyl Ether 6352607 <0.05 <0.05 NA < 0.05 115% 50% 140% 76% 60% 130% 101% 50% 140%

1,1-Dichloroethane
 

6352607 <0.02 <0.02 NA < 0.02 89% 50% 140% 82% 60% 130% 82% 50% 140%

Methyl Ethyl Ketone 6352607 <0.50 <0.50 NA < 0.50 85% 50% 140% 116% 50% 140% 100% 50% 140%

Cis- 1,2-Dichloroethylene 6352607 <0.02 <0.02 NA < 0.02 94% 50% 140% 95% 60% 130% 95% 50% 140%

Chloroform 6352607 <0.04 <0.04 NA < 0.04 94% 50% 140% 88% 60% 130% 102% 50% 140%

1,2-Dichloroethane 6352607 <0.03 <0.03 NA < 0.03 107% 50% 140% 101% 60% 130% 106% 50% 140%

1,1,1-Trichloroethane
 

6352607 <0.05 <0.05 NA < 0.05 100% 50% 140% 97% 60% 130% 84% 50% 140%

Carbon Tetrachloride 6352607 <0.05 <0.05 NA < 0.05 89% 50% 140% 105% 60% 130% 96% 50% 140%

Benzene 6352607 <0.02 <0.02 NA < 0.02 97% 50% 140% 89% 60% 130% 89% 50% 140%

1,2-Dichloropropane 6352607 <0.03 <0.03 NA < 0.03 96% 50% 140% 96% 60% 130% 100% 50% 140%

Trichloroethylene 6352607 <0.03 <0.03 NA < 0.03 106% 50% 140% 104% 60% 130% 98% 50% 140%

Bromodichloromethane
 

6352607 <0.05 <0.05 NA < 0.05 98% 50% 140% 95% 60% 130% 103% 50% 140%

Methyl Isobutyl Ketone 6352607 <0.50 <0.50 NA < 0.50 131% 50% 140% 85% 50% 140% 82% 50% 140%

1,1,2-Trichloroethane 6352607 <0.04 <0.04 NA < 0.04 89% 50% 140% 96% 60% 130% 84% 50% 140%

Toluene 6352607 <0.05 <0.05 NA < 0.05 92% 50% 140% 105% 60% 130% 99% 50% 140%

Dibromochloromethane 6352607 <0.05 <0.05 NA < 0.05 88% 50% 140% 82% 60% 130% 78% 50% 140%

Ethylene Dibromide
 

6352607 <0.04 <0.04 NA < 0.04 90% 50% 140% 81% 60% 130% 91% 50% 140%

Tetrachloroethylene 6352607 <0.05 <0.05 NA < 0.05 88% 50% 140% 90% 60% 130% 87% 50% 140%

1,1,1,2-Tetrachloroethane 6352607 <0.04 <0.04 NA < 0.04 92% 50% 140% 114% 60% 130% 103% 50% 140%

Chlorobenzene 6352607 <0.05 <0.05 NA < 0.05 99% 50% 140% 107% 60% 130% 100% 50% 140%

Ethylbenzene 6352607 <0.05 <0.05 NA < 0.05 100% 50% 140% 96% 60% 130% 95% 50% 140%

m & p-Xylene
 

6352607 <0.05 <0.05 NA < 0.05 88% 50% 140% 92% 60% 130% 89% 50% 140%

Bromoform 6352607 <0.05 <0.05 NA < 0.05 98% 50% 140% 61% 60% 130% 61% 50% 140%

Styrene 6352607 <0.05 <0.05 NA < 0.05 79% 50% 140% 80% 60% 130% 69% 50% 140%

1,1,2,2-Tetrachloroethane 6352607 <0.05 <0.05 NA < 0.05 75% 50% 140% 104% 60% 130% 85% 50% 140%

o-Xylene 6352607 <0.05 <0.05 NA < 0.05 91% 50% 140% 92% 60% 130% 87% 50% 140%

Results relate only to the items tested. Results apply to samples as received.
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1,3-Dichlorobenzene
 

6352607 <0.05 <0.05 NA < 0.05 84% 50% 140% 92% 60% 130% 87% 50% 140%

1,4-Dichlorobenzene 6352607 <0.05 <0.05 NA < 0.05 89% 50% 140% 93% 60% 130% 86% 50% 140%

1,2-Dichlorobenzene 6352607 <0.05 <0.05 NA < 0.05 92% 50% 140% 91% 60% 130% 89% 50% 140%

n-Hexane 6352607 <0.05 <0.05 NA < 0.05 92% 50% 140% 91% 60% 130% 84% 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).
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O. Reg. 153(511) - Metals & Inorganics (Soil)

Antimony 135% 70% 130% 83% 80% 120% 79% 70% 130%

 
Comments: NA signifies Not Applicable.
pH duplicates QA acceptance criteria was met relative as stated in Table 5-15 of Analytical Protocol document.
Duplicate NA: results are under 5X the RDL and will not be calculated.

More than 90% of the elements met acceptance limits and overall data quality is acceptable for use. For a multi-element scan up to 10% of analytes may exceed the quoted 
limits by up to 10% absolute.
 

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

Boron (Hot Water Soluble) MET-93-6104 modified from EPA 6010D and MSA 
PART 3, CH 21 ICP/OES

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

Chromium, Hexavalent INOR-93-6068 modified from EPA 3060 and EPA 
7196 SPECTROPHOTOMETER

Cyanide, WAD INOR-93-6052 modified from ON MOECC E3015, SM 
4500-CN- I, G-387 SEGMENTED FLOW ANALYSIS

Mercury MET-93-6103 modified from EPA 7471B and SM 
3112 B ICP-MS

Electrical Conductivity (2:1) INOR-93-6075 modified from MSA PART 3, CH 14 
and SM 2510 B PC TITRATE

Sodium Adsorption Ratio (2:1) (Calc.) INOR-93-6007 modified from EPA 6010D & Analytical 
Protocol ICP/OES

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.
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Trace Organics Analysis

Hexachloroethane ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

Gamma-Hexachlorocyclohexane ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

Heptachlor ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

Aldrin ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

Heptachlor Epoxide ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

Endosulfan I ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

Endosulfan II ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

Endosulfan ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B CALCULATION

Alpha-Chlordane ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

gamma-Chlordane ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

Chlordane ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B CALCULATION

op'-DDE ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

pp'-DDE ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

DDE ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

op'-DDD ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

pp'-DDD ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

DDD ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B CALCULATION

op'-DDT ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

pp'-DDT ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

DDT (Total) ORG-91-5113 modified from EPA 3570, 3620C & 
8081B CALCULATION

Dieldrin ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

Endrin ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

Methoxychlor ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

Hexachlorobenzene ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

Hexachlorobutadiene ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

TCMX ORG-91-5112 modified from EPA 3570 & 3620C & 
8081B GC/ECD

Decachlorobiphenyl ORG-91-5113 modified from EPA 3570 & 3620C & 
8081B GC/ECD

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.
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wet weight OC ORG-91-5113 BALANCE

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

F1 (C6 to C10) VOL-91-5009 modified from CCME Tier 1 Method (P&T)GC/FID
F1 (C6 to C10) minus BTEX VOL-91-5009 modified from CCME Tier 1 Method P&T GC/FID

Toluene-d8 VOL-91- 5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

F2 (C10 to C16) VOL-91-5009 modified from CCME Tier 1 Method GC/FID
F2 (C10 to C16) minus Naphthalene VOL-91-5009 modified from CCME Tier 1 Method GC/FID
F3 (C16 to C34) VOL-91-5009 modified from CCME Tier 1 Method GC/FID
F3 (C16 to C34) minus PAHs VOL-91-5009 modified from CCME Tier 1 Method GC/FID
F4 (C34 to C50) VOL-91-5009 modified from CCME Tier 1 Method GC/FID
Gravimetric Heavy Hydrocarbons VOL-91-5009 modified from CCME Tier 1 Method BALANCE
Terphenyl VOL-91-5009 modified from CCME Tier 1 Method GC/FID

Dichlorodifluoromethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Results relate only to the items tested. Results apply to samples as received.
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Vinyl Chloride VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Bromomethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Trichlorofluoromethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Acetone VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,1-Dichloroethylene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Methylene Chloride VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Trans- 1,2-Dichloroethylene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Methyl tert-butyl Ether VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,1-Dichloroethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Methyl Ethyl Ketone VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Cis- 1,2-Dichloroethylene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Chloroform VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,2-Dichloroethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,1,1-Trichloroethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Carbon Tetrachloride VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Benzene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,2-Dichloropropane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Trichloroethylene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Bromodichloromethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Methyl Isobutyl Ketone VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,1,2-Trichloroethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Toluene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Dibromochloromethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Ethylene Dibromide VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Tetrachloroethylene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,1,1,2-Tetrachloroethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Chlorobenzene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Ethylbenzene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Results relate only to the items tested. Results apply to samples as received.
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m & p-Xylene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Bromoform VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Styrene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,1,2,2-Tetrachloroethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

o-Xylene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,3-Dichlorobenzene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,4-Dichlorobenzene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,2-Dichlorobenzene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Xylenes (Total) VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,3-Dichloropropene (Cis + Trans) VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

n-Hexane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Toluene-d8 VOL-91-5002 modified from EPA 5035A & EPA 
8260D (P&T)GC/MS

4-Bromofluorobenzene VOL-91-5002 modified from EPA 5035A & EPA 
8260D (P&T)GC/MS

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD
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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.
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ATTENTION TO: Jodie Glasier

PROJECT: NS2484-02

Laboratories (V1) Page 1 of 8

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)
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BH1-2-BBH1-2-A BH1-2-C BH1-2-DSAMPLE DESCRIPTION:

SoilSoilSoil SoilSAMPLE TYPE:
2024-11-29 2024-11-29 2024-11-292024-11-29DATE SAMPLED:

6372596 6372598 6372599 6372600G / S RDLUnitParameter

5.6 5.0 7.8 7.1Cobalt 0.822µg/g

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ON T2 S RPI MFT
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: 2024-12-02

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H227328

DATE REPORTED: 2024-12-09

PROJECT: NS2484-02

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

SAMPLED BY:J. ToldiSAMPLING SITE:4336 Willich Road

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 8



BH4-1-ABH4-2 BH4-1-B BH4-1-C BH4-1-DSAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:
2024-11-292024-11-29 2024-11-29 2024-11-292024-11-29DATE SAMPLED:

6372591 6372592 6372593 6372594 6372595G / S RDLUnitParameter

<50 870 208 2660 126F3 (C16 to C34) 501300µg/g

NA NA NA NA NAGravimetric Heavy Hydrocarbons 505600µg/g

13.8 2.8 8.3 18.3 9.0Moisture Content 0.1%

Acceptable LimitsUnitSurrogate

120 140 110 90 97Terphenyl % 60-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ON T2 S RPI MFT
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.

6372591-6372595 Results are based on sample dry weight.
The C10 - C16, C16 - C34, and C34 - C50 fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Gravimetric Heavy Hydrocarbons are not included in the Total C16-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that hydrocarbons >C50 are present.
The chromatogram has returned to baseline by the retention time of nC50.
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC6 and nC10 response factors are within 30% of Toluene response factor.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
Extraction and holding times were met for this sample.
Fractions 1-4 are quantified with the contribution of PAHs.  Under Ontario Regulation 153, results are considered valid without determining the PAH contribution if not requested by the client.
Quality Control Data is available upon request.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2024-12-02

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H227328

DATE REPORTED: 2024-12-09

PROJECT: NS2484-02

O. Reg. 153(511) - PHCs F2 - F4 (Soil)

SAMPLED BY:J. ToldiSAMPLING SITE:4336 Willich Road

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 8



6372594 ON T2 S RPI MFT O. Reg. 153(511) - PHCs F2 - F4 (Soil) F3 (C16 to C34) 1300 2660BH4-1-C 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: 24H227328

PROJECT: NS2484-02

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 4 of 8



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

Cobalt 6370802 5.8 6.4 9.8% < 0.8 90% 70% 130% 105% 80% 120% 113% 70% 130%

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

Certified By:

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

SAMPLING SITE:4336 Willich Road SAMPLED BY:J. Toldi

AGAT WORK ORDER: 24H227328

Dup #1 RPD Measured
Value Recovery Recovery

Quality Assurance

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS2484-02

Soil Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id Dup #2
UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Dec 09, 2024 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 5 of 8

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. 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) - PHCs F2 - F4 (Soil)  

F3 (C16 to C34) 6371055 < 50 < 50 NA < 50 116% 60% 140% 120% 60% 140% 114% 60% 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:4336 Willich Road SAMPLED BY:J. Toldi

AGAT WORK ORDER: 24H227328

Dup #1 RPD Measured
Value Recovery Recovery

Quality Assurance

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS2484-02

Trace Organics Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id Dup #2
UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Dec 09, 2024 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 6 of 8

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. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Soil Analysis

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

Trace Organics Analysis
F3 (C16 to C34) VOL-91-5009 modified from CCME Tier 1 Method GC/FID
Gravimetric Heavy Hydrocarbons VOL-91-5009 modified from CCME Tier 1 Method BALANCE
Moisture Content VOL-91-5009 modified from CCME Tier 1 Method BALANCE
Terphenyl VOL-91-5009 modified from CCME Tier 1 Method GC/FID

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

SAMPLING SITE:4336 Willich Road SAMPLED BY:J. Toldi

AGAT WORK ORDER: 24H227328

Method Summary

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS2484-02

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 7 of 8
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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

Sukhwinder Randhawa, Inorganic Team LeadSOIL ANALYSIS REVIEWED BY:

Pinkal Patel, Report ReviewerTRACE ORGANICS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 16

Dec 11, 2024

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 is available on request from AGAT Laboratories, in accordance with ISO/IEC 17025:2017, ISO/IEC 17025:2005 (Quebec), DR-
12-PALA and/or NELAP Standards.

�x This document is signed by an authorized signatory who meets the requirements of the MELCCFP, CALA, CCN and NELAP.
�x For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C 

upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay 
between sampling and submission to the laboratory could not be minimized.

24H228861AGAT WORK ORDER:

ATTENTION TO: Jodie Glasier

PROJECT: NS2484-02

Laboratories (V1) Page 1 of 16

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:



BH1-1SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:
2024-12-05DATE SAMPLED:

6383635G / S RDLUnitParameter

2.0Antimony 0.87.5µg/g

9Arsenic 118µg/g

95.2Barium 2.0390µg/g

<0.5Beryllium 0.55µg/g

13Boron 5120µg/g

1.37Boron (Hot Water Soluble) 0.101.5µg/g

0.6Cadmium 0.51.2µg/g

21Chromium 5160µg/g

5.5Cobalt 0.822µg/g

41.2Copper 1.0180µg/g

56Lead 1120µg/g

1.1Molybdenum 0.56.9µg/g

48Nickel 1130µg/g

<0.8Selenium 0.82.4µg/g

<0.5Silver 0.525µg/g

<0.5Thallium 0.51µg/g

<0.50Uranium 0.5023µg/g

17.3Vanadium 2.086µg/g

193Zinc 5340µg/g

<0.2Chromium, Hexavalent 0.210µg/g

<0.040Cyanide, WAD 0.0400.051µg/g

<0.10Mercury 0.101.8µg/g

0.352Electrical Conductivity (2:1) 0.0050.7mS/cm

0.500Sodium Adsorption Ratio (2:1) 
(Calc.) N/A5N/A

6.75pH, 2:1 CaCl2 Extraction NA5.0-9.0pH Units

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

DATE RECEIVED: 2024-12-05

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H228861

DATE REPORTED: 2024-12-11

PROJECT: NS2484-02

O. Reg. 153(511) - Metals & Inorganics (Soil)

SAMPLED BY:SAMPLING SITE:

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 16



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

DATE RECEIVED: 2024-12-05

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H228861

DATE REPORTED: 2024-12-11

PROJECT: NS2484-02

O. Reg. 153(511) - Metals & Inorganics (Soil)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition - Soil - 
Residential/Parkland/Institutional Property Use - Medium and Fine Textured Soils **pH range listed applies to surface soil only**
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.

6383635 EC was determined on the DI water extract obtained from the 2:1 leaching procedure (2 parts DI water:1 part soil). pH was determined on the 0.01M CaCl2 extract prepared at 2:1 ratio. SAR is a calculated 
parameter.

Analysis performed at AGAT Toronto (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 16



BH1-1SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:
2024-12-05DATE SAMPLED:

6383635G / S RDLUnitParameter

<0.05Naphthalene 0.050.75µg/g

<0.05Acenaphthylene 0.050.17µg/g

<0.05Acenaphthene 0.0529µg/g

<0.05Fluorene 0.0569µg/g

<0.05Phenanthrene 0.057.8µg/g

<0.05Anthracene 0.050.74µg/g

<0.05Fluoranthene 0.050.69µg/g

<0.05Pyrene 0.0578µg/g

<0.05Benzo(a)anthracene 0.050.63µg/g

<0.05Chrysene 0.057.8µg/g

<0.05Benzo(b)fluoranthene 0.050.78µg/g

<0.05Benzo(k)fluoranthene 0.050.78µg/g

<0.05Benzo(a)pyrene 0.050.3µg/g

<0.05Indeno(1,2,3-cd)pyrene 0.050.48µg/g

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

<0.05Benzo(g,h,i)perylene 0.057.8µg/g

<0.052-and 1-methyl Naphthalene 0.053.4µg/g

15.6Moisture Content 0.1%

Acceptable LimitsUnitSurrogate

100Naphthalene-d8 % 50-140

100Acridine-d9 % 50-140

75Terphenyl-d14 % 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition - Soil - 
Residential/Parkland/Institutional Property Use - Medium and Fine Textured Soils **pH range listed applies to surface soil only**
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.

6383635 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: 2024-12-05

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H228861

DATE REPORTED: 2024-12-11

PROJECT: NS2484-02

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

SAMPLED BY:SAMPLING SITE:

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 4 of 16



BH1-1SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:
2024-12-05DATE SAMPLED:

6383635G / S RDLUnitParameter

<5F1 (C6 to C10) 565µg/g

<5F1 (C6 to C10) minus BTEX 565µg/g

<10F2 (C10 to C16) 10150µg/g

<10F2 (C10 to C16) minus Naphthalene 10µg/g

446F3 (C16 to C34) 501300µg/g

446F3 (C16 to C34) minus PAHs 50µg/g

454F4 (C34 to C50) 505600µg/g

NAGravimetric Heavy Hydrocarbons 505600µg/g

15.6Moisture Content 0.1%

Acceptable LimitsUnitSurrogate

93Toluene-d8 % 50-140

100Terphenyl % 60-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition - Soil - 
Residential/Parkland/Institutional Property Use - Medium and Fine Textured Soils **pH range listed applies to surface soil only**
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.

6383635 Results are based on sample dry weight.
The C6-C10 fraction is calculated using toluene response factor.
C6–C10 (F1 minus BTEX) is a calculated parameter. The calculated value is F1 minus BTEX. The calculated parameter is non-accredited. The parameters that are components of the calculation are 
accredited.
The C10 - C16, C16 - C34, and C34 - C50 fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Gravimetric Heavy Hydrocarbons are not included in the Total C16-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that hydrocarbons >C50 are present.
The chromatogram has returned to baseline by the retention time of nC50.
Total C6 - C50 results are corrected for BTEX and PAH contributions.
C>10 – C16 (F2- Naphthalene) is a calculated parameter. The calculated value is F2 - Naphthalene.
C>16 - C34 (F3-PAH) is a calculated parameter. The calculated value is F3-PAH (PAH: sum of Phenanthrene, Benzo(a)anthracene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, 
Fluoranthene, Dibenzo(a,h)anthracene, Indeno(1,2,3-c,d)pyrene and Pyrene).
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
Extraction and holding times were met for this sample.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2024-12-05

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H228861

DATE REPORTED: 2024-12-11

PROJECT: NS2484-02

O. Reg. 153(511) - PHCs F1 - F4 (with PAHs and VOC) (Soil)

SAMPLED BY:SAMPLING SITE:

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 5 of 16



BH1-1SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:
2024-12-05DATE SAMPLED:

6383635G / S RDLUnitParameter

<0.05Dichlorodifluoromethane 0.0525µg/g

<0.02Vinyl Chloride 0.020.022ug/g

<0.05Bromomethane 0.050.05ug/g

<0.05Trichlorofluoromethane 0.055.8ug/g

<0.50Acetone 0.5028ug/g

<0.051,1-Dichloroethylene 0.050.05ug/g

<0.05Methylene Chloride 0.050.96ug/g

<0.05Trans- 1,2-Dichloroethylene 0.050.75ug/g

<0.05Methyl tert-butyl Ether 0.051.4ug/g

<0.021,1-Dichloroethane 0.020.6ug/g

<0.50Methyl Ethyl Ketone 0.5044ug/g

<0.02Cis- 1,2-Dichloroethylene 0.022.5ug/g

<0.04Chloroform 0.040.18ug/g

<0.031,2-Dichloroethane 0.030.05ug/g

<0.051,1,1-Trichloroethane 0.053.4ug/g

<0.05Carbon Tetrachloride 0.050.12ug/g

<0.02Benzene 0.020.17ug/g

<0.031,2-Dichloropropane 0.030.085ug/g

<0.03Trichloroethylene 0.030.52ug/g

<0.05Bromodichloromethane 0.051.9ug/g

<0.50Methyl Isobutyl Ketone 0.504.3ug/g

<0.041,1,2-Trichloroethane 0.040.05ug/g

<0.05Toluene 0.056ug/g

<0.05Dibromochloromethane 0.052.9ug/g

<0.04Ethylene Dibromide 0.040.05ug/g

<0.05Tetrachloroethylene 0.052.3ug/g

<0.041,1,1,2-Tetrachloroethane 0.040.05ug/g

<0.05Chlorobenzene 0.052.7ug/g

<0.05Ethylbenzene 0.051.6ug/g

<0.05m & p-Xylene 0.05ug/g

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

DATE RECEIVED: 2024-12-05
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BH1-1SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:
2024-12-05DATE SAMPLED:

6383635G / S RDLUnitParameter

<0.05Bromoform 0.050.26ug/g

<0.05Styrene 0.052.2ug/g

<0.051,1,2,2-Tetrachloroethane 0.050.05ug/g

<0.05o-Xylene 0.05ug/g

<0.051,3-Dichlorobenzene 0.056ug/g

<0.051,4-Dichlorobenzene 0.050.097ug/g

<0.051,2-Dichlorobenzene 0.051.7ug/g

<0.05Xylenes (Total) 0.0525ug/g

<0.051,3-Dichloropropene (Cis + Trans) 0.050.081µg/g

<0.05n-Hexane 0.0534µg/g

15.6Moisture Content 0.1%

Acceptable LimitsUnitSurrogate

93Toluene-d8 % Recovery 50-140

844-Bromofluorobenzene % Recovery 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition - Soil - 
Residential/Parkland/Institutional Property Use - Medium and Fine Textured Soils **pH range listed applies to surface soil only**
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.

6383635 The sample was analyzed using the high level technique. The sample was extracted using methanol, a small amount of the methanol extract was diluted in water and the purge & trap GC/MS analysis was 
performed. Results are based on the dry weight of the soil.
Xylenes total is a calculated parameter. The calculated value is the sum of m&p-Xylene + o-Xylene.
1,3-Dichloropropene total is a calculated parameter. The calculated value is the sum of Cis-1,3-Dichloropropene and Trans-1,3-Dichloropropene.
The calculated parameters are non-accredited. The parameters that are components of the calculation are accredited.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2024-12-05

Certificate of Analysis
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O. Reg. 153(511) - VOCs (with PHC) (Soil)

SAMPLED BY:SAMPLING SITE:
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CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122
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O. Reg. 153(511) - Metals & Inorganics (Soil)

Antimony 6386567 <0.8 <0.8 NA < 0.8 114% 70% 130% 85% 80% 120% 78% 70% 130%

Arsenic 6386567 7 7 0.0% < 1 130% 70% 130% 103% 80% 120% 121% 70% 130%

Barium 6386567 25.8 21.7 17.3% < 2.0 98% 70% 130% 100% 80% 120% 107% 70% 130%

Beryllium 6386567 <0.5 <0.5 NA < 0.5 106% 70% 130% 115% 80% 120% 130% 70% 130%

Boron
 

6386567 8 8 NA < 5 84% 70% 130% 97% 80% 120% 121% 70% 130%

Boron (Hot Water Soluble) 6386567 <0.10 <0.10 NA < 0.10 108% 60% 140% 102% 70% 130% 101% 60% 140%

Cadmium 6386567 <0.5 <0.5 NA < 0.5 99% 70% 130% 102% 80% 120% 114% 70% 130%

Chromium 6386567 8 8 NA < 5 101% 70% 130% 100% 80% 120% 104% 70% 130%

Cobalt 6386567 5.5 5.4 1.8% < 0.8 97% 70% 130% 91% 80% 120% 102% 70% 130%

Copper
 

6386567 24.1 23.9 0.8% < 1.0 113% 70% 130% 102% 80% 120% 107% 70% 130%

Lead 6386567 17 17 0.0% < 1 122% 70% 130% 104% 80% 120% 105% 70% 130%

Molybdenum 6386567 0.5 0.5 NA < 0.5 107% 70% 130% 106% 80% 120% 126% 70% 130%

Nickel 6386567 13 13 0.0% < 1 113% 70% 130% 106% 80% 120% 114% 70% 130%

Selenium 6386567 <0.8 <0.8 NA < 0.8 60% 70% 130% 106% 80% 120% 121% 70% 130%

Silver
 

6386567 <0.5 <0.5 NA < 0.5 102% 70% 130% 109% 80% 120% 107% 70% 130%

Thallium 6386567 <0.5 <0.5 NA < 0.5 99% 70% 130% 117% 80% 120% 120% 70% 130%

Uranium 6386567 <0.50 <0.50 NA < 0.50 88% 70% 130% 83% 80% 120% 90% 70% 130%

Vanadium 6386567 11.4 11.1 2.7% < 2.0 126% 70% 130% 89% 80% 120% 114% 70% 130%

Zinc 6386567 70 69 1.4% < 5 123% 70% 130% 117% 80% 120% NA 70% 130%

Chromium, Hexavalent
 

6376315 <0.2 <0.2 NA < 0.2 108% 70% 130% 98% 80% 120% 73% 70% 130%

Cyanide, WAD 6383635 6383635 <0.040 <0.040 NA < 0.040 96% 70% 130% 93% 80% 120% 86% 70% 130%

Mercury 6386567 <0.10 <0.10 NA < 0.10 97% 70% 130% 99% 80% 120% 94% 70% 130%

Electrical Conductivity (2:1) 6386567 0.106 0.103 2.9% < 0.005 94% 80% 120%

Sodium Adsorption Ratio (2:1) 
(Calc.)

6386567 0.200 0.215 7.2% NA NA

pH, 2:1 CaCl2 Extraction
 

6383635 6383635 6.75 6.91 2.3% NA 99% 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.
Duplicate NA: results are under 5X the RDL and will not be calculated.

More than 90% of the elements met acceptance limits and overall data quality is acceptable for use. For a multi-element scan up to 10% of analytes may exceed the quoted 
limits by up to 10% absolute.

Matrix spike NA: Spike level < native concentration. Matrix spike acceptance limits do not apply and are not calculated.
 

Certified By:

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24H228861

Dup #1 RPD Measured
Value Recovery Recovery
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O. Reg. 153(511) - PHCs F1 - F4 (with PAHs and VOC) (Soil) 

F1 (C6 to C10) 6378831 <5 <5 NA < 5 91% 60% 140% 95% 60% 140% 87% 60% 140%

F2 (C10 to C16) 6378512 < 10 < 10 NA < 10 115% 60% 140% 98% 60% 140% 85% 60% 140%

F3 (C16 to C34) 6378512 < 50 < 50 NA < 50 113% 60% 140% 113% 60% 140% 101% 60% 140%

F4 (C34 to C50) 6378512 < 50 < 50 NA < 50 71% 60% 140% 84% 60% 140% 81% 60% 140%

 

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

Naphthalene 6380734 <0.05 <0.05 NA < 0.05 94% 50% 140% 100% 50% 140% 95% 50% 140%

Acenaphthylene 6380734 <0.05 <0.05 NA < 0.05 86% 50% 140% 108% 50% 140% 88% 50% 140%

Acenaphthene 6380734 <0.05 <0.05 NA < 0.05 84% 50% 140% 83% 50% 140% 85% 50% 140%

Fluorene 6380734 <0.05 <0.05 NA < 0.05 84% 50% 140% 93% 50% 140% 93% 50% 140%

Phenanthrene
 

6380734 <0.05 <0.05 NA < 0.05 73% 50% 140% 113% 50% 140% 110% 50% 140%

Anthracene 6380734 <0.05 <0.05 NA < 0.05 78% 50% 140% 108% 50% 140% 95% 50% 140%

Fluoranthene 6380734 <0.05 <0.05 NA < 0.05 87% 50% 140% 93% 50% 140% 108% 50% 140%

Pyrene 6380734 <0.05 <0.05 NA < 0.05 85% 50% 140% 100% 50% 140% 95% 50% 140%

Benzo(a)anthracene 6380734 <0.05 <0.05 NA < 0.05 104% 50% 140% 85% 50% 140% 105% 50% 140%

Chrysene
 

6380734 <0.05 <0.05 NA < 0.05 106% 50% 140% 93% 50% 140% 85% 50% 140%

Benzo(b)fluoranthene 6380734 <0.05 <0.05 NA < 0.05 82% 50% 140% 88% 50% 140% 75% 50% 140%

Benzo(k)fluoranthene 6380734 <0.05 <0.05 NA < 0.05 103% 50% 140% 90% 50% 140% 83% 50% 140%

Benzo(a)pyrene 6380734 <0.05 <0.05 NA < 0.05 96% 50% 140% 113% 50% 140% 75% 50% 140%

Indeno(1,2,3-cd)pyrene 6380734 <0.05 <0.05 NA < 0.05 74% 50% 140% 58% 50% 140% 88% 50% 140%

Dibenz(a,h)anthracene
 

6380734 <0.05 <0.05 NA < 0.05 83% 50% 140% 93% 50% 140% 100% 50% 140%

Benzo(g,h,i)perylene 6380734 <0.05 <0.05 NA < 0.05 117% 50% 140% 103% 50% 140% 85% 50% 140%

 

O. Reg. 153(511) - VOCs (with PHC) (Soil)

Dichlorodifluoromethane 6378831 <0.05 <0.05 NA < 0.05 103% 50% 140% 105% 50% 140% 137% 50% 140%

Vinyl Chloride 6378831 <0.02 <0.02 NA < 0.02 73% 50% 140% 109% 50% 140% 128% 50% 140%

Bromomethane 6378831 <0.05 <0.05 NA < 0.05 101% 50% 140% 116% 50% 140% 129% 50% 140%

Trichlorofluoromethane 6378831 <0.05 <0.05 NA < 0.05 90% 50% 140% 107% 50% 140% 124% 50% 140%

Acetone
 

6378831 <0.50 <0.50 NA < 0.50 89% 50% 140% 94% 50% 140% 126% 50% 140%

1,1-Dichloroethylene 6378831 <0.05 <0.05 NA < 0.05 88% 50% 140% 89% 60% 130% 94% 50% 140%

Methylene Chloride 6378831 <0.05 <0.05 NA < 0.05 76% 50% 140% 89% 60% 130% 100% 50% 140%

Trans- 1,2-Dichloroethylene 6378831 <0.05 <0.05 NA < 0.05 72% 50% 140% 84% 60% 130% 92% 50% 140%

Methyl tert-butyl Ether 6378831 <0.05 <0.05 NA < 0.05 78% 50% 140% 113% 60% 130% 107% 50% 140%

1,1-Dichloroethane
 

6378831 <0.02 <0.02 NA < 0.02 83% 50% 140% 95% 60% 130% 105% 50% 140%

Methyl Ethyl Ketone 6378831 <0.50 <0.50 NA < 0.50 115% 50% 140% 101% 50% 140% 110% 50% 140%

Cis- 1,2-Dichloroethylene 6378831 <0.02 <0.02 NA < 0.02 86% 50% 140% 70% 60% 130% 66% 50% 140%

Chloroform 6378831 <0.04 <0.04 NA < 0.04 87% 50% 140% 95% 60% 130% 84% 50% 140%

1,2-Dichloroethane 6378831 <0.03 <0.03 NA < 0.03 94% 50% 140% 100% 60% 130% 87% 50% 140%

1,1,1-Trichloroethane
 

6378831 <0.05 <0.05 NA < 0.05 95% 50% 140% 77% 60% 130% 96% 50% 140%

Carbon Tetrachloride 6378831 <0.05 <0.05 NA < 0.05 84% 50% 140% 70% 60% 130% 82% 50% 140%

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24H228861

Dup #1 RPD Measured
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Benzene 6378831 <0.02 <0.02 NA < 0.02 94% 50% 140% 87% 60% 130% 72% 50% 140%

1,2-Dichloropropane 6378831 <0.03 <0.03 NA < 0.03 100% 50% 140% 90% 60% 130% 86% 50% 140%

Trichloroethylene 6378831 <0.03 <0.03 NA < 0.03 104% 50% 140% 64% 60% 130% 73% 50% 140%

Bromodichloromethane
 

6378831 <0.05 <0.05 NA < 0.05 105% 50% 140% 89% 60% 130% 71% 50% 140%

Methyl Isobutyl Ketone 6378831 <0.50 <0.50 NA < 0.50 100% 50% 140% 115% 50% 140% 126% 50% 140%

1,1,2-Trichloroethane 6378831 <0.04 <0.04 NA < 0.04 114% 50% 140% 88% 60% 130% 104% 50% 140%

Toluene 6378831 <0.05 <0.05 NA < 0.05 106% 50% 140% 97% 60% 130% 91% 50% 140%

Dibromochloromethane 6378831 <0.05 <0.05 NA < 0.05 93% 50% 140% 69% 60% 130% 73% 50% 140%

Ethylene Dibromide
 

6378831 <0.04 <0.04 NA < 0.04 106% 50% 140% 78% 60% 130% 92% 50% 140%

Tetrachloroethylene 6378831 <0.05 <0.05 NA < 0.05 89% 50% 140% 99% 60% 130% 78% 50% 140%

1,1,1,2-Tetrachloroethane 6378831 <0.04 <0.04 NA < 0.04 84% 50% 140% 66% 60% 130% 65% 50% 140%

Chlorobenzene 6378831 <0.05 <0.05 NA < 0.05 104% 50% 140% 84% 60% 130% 84% 50% 140%

Ethylbenzene 6378831 <0.05 <0.05 NA < 0.05 104% 50% 140% 94% 60% 130% 90% 50% 140%

m & p-Xylene
 

6378831 <0.05 <0.05 NA < 0.05 106% 50% 140% 94% 60% 130% 90% 50% 140%

Bromoform 6378831 <0.05 <0.05 NA < 0.05 70% 50% 140% 63% 60% 130% 64% 50% 140%

Styrene 6378831 <0.05 <0.05 NA < 0.05 101% 50% 140% 79% 60% 130% 78% 50% 140%

1,1,2,2-Tetrachloroethane 6378831 <0.05 <0.05 NA < 0.05 110% 50% 140% 97% 60% 130% 107% 50% 140%

o-Xylene 6378831 <0.05 <0.05 NA < 0.05 98% 50% 140% 95% 60% 130% 99% 50% 140%

1,3-Dichlorobenzene
 

6378831 <0.05 <0.05 NA < 0.05 97% 50% 140% 72% 60% 130% 77% 50% 140%

1,4-Dichlorobenzene 6378831 <0.05 <0.05 NA < 0.05 94% 50% 140% 77% 60% 130% 74% 50% 140%

1,2-Dichlorobenzene 6378831 <0.05 <0.05 NA < 0.05 98% 50% 140% 74% 60% 130% 72% 50% 140%

n-Hexane 6378831 <0.05 <0.05 NA < 0.05 81% 50% 140% 88% 60% 130% 96% 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).
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O. Reg. 153(511) - Metals & Inorganics (Soil)

Selenium 60% 70% 130% 106% 80% 120% 121% 70% 130%

 
Comments: NA signifies Not Applicable.
pH duplicates QA acceptance criteria was met relative as stated in Table 5-15 of Analytical Protocol document.
Duplicate NA: results are under 5X the RDL and will not be calculated.

More than 90% of the elements met acceptance limits and overall data quality is acceptable for use. For a multi-element scan up to 10% of analytes may exceed the quoted 
limits by up to 10% absolute.

Matrix spike NA: Spike level < native concentration. Matrix spike acceptance limits do not apply and are not calculated.
 

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

Measured
Value

AGAT WORK ORDER: 24H228861
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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

Boron (Hot Water Soluble) MET-93-6104 modified from EPA 6010D and MSA 
PART 3, CH 21 ICP/OES

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

Chromium, Hexavalent INOR-93-6068 modified from EPA 3060 and EPA 
7196 SPECTROPHOTOMETER

Cyanide, WAD INOR-93-6052 modified from ON MOECC E3015, SM 
4500-CN- I, G-387 SEGMENTED FLOW ANALYSIS

Mercury MET-93-6103 modified from EPA 7471B and SM 
3112 B ICP-MS

Electrical Conductivity (2:1) INOR-93-6075 modified from MSA PART 3, CH 14 
and SM 2510 B PC TITRATE

Sodium Adsorption Ratio (2:1) (Calc.) INOR-93-6007 modified from EPA 6010D & Analytical 
Protocol ICP/OES

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.
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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
F1 (C6 to C10) VOL-91-5009 modified from CCME Tier 1 Method (P&T)GC/FID
F1 (C6 to C10) minus BTEX VOL-91-5009 modified from CCME Tier 1 Method P&T GC/FID

Toluene-d8 VOL-91- 5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

F2 (C10 to C16) VOL-91-5009 modified from CCME Tier 1 Method GC/FID
F2 (C10 to C16) minus Naphthalene VOL-91-5009 modified from CCME Tier 1 Method GC/FID
F3 (C16 to C34) VOL-91-5009 modified from CCME Tier 1 Method GC/FID
F3 (C16 to C34) minus PAHs VOL-91-5009 modified from CCME Tier 1 Method GC/FID
F4 (C34 to C50) VOL-91-5009 modified from CCME Tier 1 Method GC/FID
Gravimetric Heavy Hydrocarbons VOL-91-5009 modified from CCME Tier 1 Method BALANCE
Terphenyl VOL-91-5009 modified from CCME Tier 1 Method GC/FID

Dichlorodifluoromethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24H228861

Method Summary

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS2484-02

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
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Vinyl Chloride VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Bromomethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Trichlorofluoromethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Acetone VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,1-Dichloroethylene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Methylene Chloride VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Trans- 1,2-Dichloroethylene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Methyl tert-butyl Ether VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,1-Dichloroethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Methyl Ethyl Ketone VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Cis- 1,2-Dichloroethylene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Chloroform VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,2-Dichloroethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,1,1-Trichloroethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Carbon Tetrachloride VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Benzene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,2-Dichloropropane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Trichloroethylene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Bromodichloromethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Methyl Isobutyl Ketone VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,1,2-Trichloroethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Toluene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Dibromochloromethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Ethylene Dibromide VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Tetrachloroethylene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,1,1,2-Tetrachloroethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Chlorobenzene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Ethylbenzene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24H228861

Method Summary

ATTENTION TO: Jodie Glasier
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m & p-Xylene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Bromoform VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Styrene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,1,2,2-Tetrachloroethane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

o-Xylene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,3-Dichlorobenzene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,4-Dichlorobenzene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,2-Dichlorobenzene VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Xylenes (Total) VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

1,3-Dichloropropene (Cis + Trans) VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

n-Hexane VOL-91-5002 modified from EPA 5035A and EPA 
8260D (P&T)GC/MS

Toluene-d8 VOL-91-5002 modified from EPA 5035A & EPA 
8260D (P&T)GC/MS

4-Bromofluorobenzene VOL-91-5002 modified from EPA 5035A & EPA 
8260D (P&T)GC/MS

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24H228861

Method Summary

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS2484-02

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

Pinkal Patel, Report ReviewerTRACE ORGANICS REVIEWED BY:

Nivine Basily, Inorganic Team LeadWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 17

Dec 11, 2024

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 is available on request from AGAT Laboratories, in accordance with ISO/IEC 17025:2017, ISO/IEC 17025:2005 (Quebec), DR-
12-PALA and/or NELAP Standards.

�x This document is signed by an authorized signatory who meets the requirements of the MELCCFP, CALA, CCN and NELAP.
�x For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C 

upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay 
between sampling and submission to the laboratory could not be minimized.

24H228860AGAT WORK ORDER:

ATTENTION TO: Jodie Glasier

PROJECT: NS2484-025

Laboratories (V1) Page 1 of 17

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:



MW2MW1 MW3 DUPSAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:
2024-12-05 2024-12-05 2024-12-052024-12-05DATE SAMPLED:

6383589 6383619 6383620 6383621G / S RDLUnitParameter

<0.20 <0.20 <0.20 <0.20Naphthalene 0.2011µg/L

<0.20 <0.20 <0.20 <0.20Acenaphthylene 0.201µg/L

<0.20 <0.20 <0.20 <0.20Acenaphthene 0.204.1µg/L

<0.20 <0.20 <0.20 <0.20Fluorene 0.20120µg/L

<0.10 <0.10 <0.10 <0.10Phenanthrene 0.101µg/L

<0.10 <0.10 <0.10 <0.10Anthracene 0.102.4µg/L

<0.20 <0.20 <0.20 <0.20Fluoranthene 0.200.41µg/L

<0.20 <0.20 <0.20 <0.20Pyrene 0.204.1µg/L

<0.20 <0.20 <0.20 <0.20Benzo(a)anthracene 0.201µg/L

<0.10 <0.10 <0.10 <0.10Chrysene 0.100.1µg/L

<0.10 <0.10 <0.10 <0.10Benzo(b)fluoranthene 0.100.1µg/L

<0.10 <0.10 <0.10 <0.10Benzo(k)fluoranthene 0.100.1µg/L

<0.01 <0.01 <0.01 <0.01Benzo(a)pyrene 0.010.01µg/L

<0.20 <0.20 <0.20 <0.20Indeno(1,2,3-cd)pyrene 0.200.2µg/L

<0.20 <0.20 <0.20 <0.20Dibenz(a,h)anthracene 0.200.2µg/L

<0.20 <0.20 <0.20 <0.20Benzo(g,h,i)perylene 0.200.2µg/L

<0.20 <0.20 <0.20 <0.202-and 1-methyl Napthalene 0.203.2µg/L

1 1 1 1Sediment

Acceptable LimitsUnitSurrogate

114 121 124 137Naphthalene-d8 % 50-140

105 118 119 135Acridine-d9 % 50-140

106 129 135 107Terphenyl-d14 % 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition - Potable Ground Water - All Types of 
Property Uses - Medium and Fine Textured Soils
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.

6383589-6383621 Sediment parameter is comment only based on visual inspection of the sample prior to extraction and is not an accredited test.
Legend: 1 = no sediment present; 2 = sediment present; 3 = sediment present in trace amount
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. The calculated parameter is non-accredited. The parameters 
that are components of the calculation are accredited.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2024-12-05

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H228860

DATE REPORTED: 2024-12-11

PROJECT: NS2484-025

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

SAMPLED BY:SAMPLING SITE:

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 17



MW2MW1 MW3 DUPSAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:
2024-12-05 2024-12-05 2024-12-052024-12-05DATE SAMPLED:

6383589 6383619 6383620 6383621G / S RDLUnitParameter

<25 <25 <25 <25F1 (C6 to C10) 25750µg/L

<25 <25 <25 <25F1 (C6 to C10) minus BTEX 25750µg/L

150 <100 <100 <100F2 (C10 to C16) 100150µg/L

150 <100 <100 <100F2 (C10 to C16) minus Naphthalene 100µg/L

<100 <100 <100 <100F3 (C16 to C34) 100500µg/L

<100 <100 <100 <100F3 (C16 to C34) minus PAHs 100µg/L

<100 <100 <100 <100F4 (C34 to C50) 100500µg/L

NA NA NA NAGravimetric Heavy Hydrocarbons 500µg/L

1 1 1 1Sediment

Acceptable LimitsUnitSurrogate

95 89 98 99Toluene-d8 % 50-140

91 64 66 76Terphenyl % Recovery 60-140

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

DATE RECEIVED: 2024-12-05

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H228860

DATE REPORTED: 2024-12-11

PROJECT: NS2484-025

O. Reg. 153(511) - PHCs F1 - F4 (with PAHs and VOC) (Water)

SAMPLED BY:SAMPLING SITE:

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 17



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

DATE RECEIVED: 2024-12-05

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H228860

DATE REPORTED: 2024-12-11

PROJECT: NS2484-025

O. Reg. 153(511) - PHCs F1 - F4 (with PAHs and VOC) (Water)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition - Potable Ground Water - All Types of 
Property Uses - Medium and Fine Textured Soils
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.

6383589 The F2 result is due to the presence of one individual unidentified compounds.
The C6-C10 fraction is calculated using toluene response factor.
C6–C10 (F1 minus BTEX) is a calculated parameter. The calculated value is F1 minus BTEX. The calculated parameter is non-accredited. The parameters that are components of the calculation are 
accredited.
The C10 - C16, C16 - C34, and C34 - C50 fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Gravimetric Heavy Hydrocarbons are not included in the Total C16-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that hydrocarbons >C50 are present.
The chromatogram has returned to baseline by the retention time of nC50.
Total C6 - C50 results are corrected for BTEX and PAH contributions.
C>10 – C16 (F2- Naphthalene) is a calculated parameter. The calculated value is F2 - Naphthalene.
C>16 - C34 (F3-PAH) is a calculated parameter. The calculated value is F3-PAH (PAH: sum of Phenanthrene, Benzo(a)anthracene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, 
Fluoranthene, Dibenzo(a,h)anthracene, Indeno(1,2,3-c,d)pyrene and Pyrene).
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
Extraction and holding times were met for this sample.

Sediment parameter is comment only based on visual inspection of the sample prior to extraction and is not an accredited test.
Legend: 1 = no sediment present; 2 = sediment present; 3 = sediment present in trace amounts

6383619-6383621 The C6-C10 fraction is calculated using toluene response factor.
C6–C10 (F1 minus BTEX) is a calculated parameter. The calculated value is F1 minus BTEX. The calculated parameter is non-accredited. The parameters that are components of the calculation are 
accredited.
The C10 - C16, C16 - C34, and C34 - C50 fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Gravimetric Heavy Hydrocarbons are not included in the Total C16-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that hydrocarbons >C50 are present.
The chromatogram has returned to baseline by the retention time of nC50.
Total C6 - C50 results are corrected for BTEX and PAH contributions.
C>10 – C16 (F2- Naphthalene) is a calculated parameter. The calculated value is F2 - Naphthalene.
C>16 - C34 (F3-PAH) is a calculated parameter. The calculated value is F3-PAH (PAH: sum of Phenanthrene, Benzo(a)anthracene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, 
Fluoranthene, Dibenzo(a,h)anthracene, Indeno(1,2,3-c,d)pyrene and Pyrene).
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
Extraction and holding times were met for this sample.

Sediment parameter is comment only based on visual inspection of the sample prior to extraction and is not an accredited test.
Legend: 1 = no sediment present; 2 = sediment present; 3 = sediment present in trace amounts

Analysis performed at AGAT Toronto (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 17



MW2MW1 MW3 DUPSAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:
2024-12-05 2024-12-05 2024-12-052024-12-05DATE SAMPLED:

6383589 6383619 6383620 6383621G / S RDLUnitParameter

<0.40 <0.40 <0.40 <0.40Dichlorodifluoromethane 0.40590µg/L

<0.17 <0.17 <0.17 <0.17Vinyl Chloride 0.171.7µg/L

<0.20 <0.20 <0.20 <0.20Bromomethane 0.200.89µg/L

<0.40 <0.40 <0.40 <0.40Trichlorofluoromethane 0.40150µg/L

<1.0 <1.0 <1.0 <1.0Acetone 1.02700µg/L

<0.30 <0.30 <0.30 <0.301,1-Dichloroethylene 0.3014µg/L

<0.30 <0.30 <0.30 <0.30Methylene Chloride 0.3050µg/L

<0.20 <0.20 <0.20 <0.20trans- 1,2-Dichloroethylene 0.2017µg/L

<0.20 <0.20 <0.20 <0.20Methyl tert-butyl ether 0.2015µg/L

<0.30 <0.30 <0.30 <0.301,1-Dichloroethane 0.305µg/L

<1.0 <1.0 <1.0 <1.0Methyl Ethyl Ketone 1.01800µg/L

<0.20 <0.20 <0.20 <0.20cis- 1,2-Dichloroethylene 0.2017µg/L

<0.20 <0.20 <0.20 <0.20Chloroform 0.2022µg/L

<0.20 <0.20 <0.20 <0.201,2-Dichloroethane 0.205µg/L

<0.30 <0.30 <0.30 <0.301,1,1-Trichloroethane 0.30200µg/L

<0.20 <0.20 <0.20 <0.20Carbon Tetrachloride 0.205.0µg/L

<0.20 <0.20 <0.20 <0.20Benzene 0.205.0µg/L

<0.20 <0.20 <0.20 <0.201,2-Dichloropropane 0.205µg/L

<0.20 <0.20 <0.20 <0.20Trichloroethylene 0.205µg/L

<0.20 <0.20 <0.20 <0.20Bromodichloromethane 0.2016µg/L

<1.0 <1.0 <1.0 <1.0Methyl Isobutyl Ketone 1.0640µg/L

<0.20 <0.20 <0.20 <0.201,1,2-Trichloroethane 0.205µg/L

0.89 0.62 <0.20 <0.20Toluene 0.2024µg/L

<0.10 <0.10 <0.10 <0.10Dibromochloromethane 0.1025µg/L

<0.10 <0.10 <0.10 <0.10Ethylene Dibromide 0.100.2µg/L

<0.20 <0.20 <0.20 <0.20Tetrachloroethylene 0.2017µg/L

<0.10 <0.10 <0.10 <0.101,1,1,2-Tetrachloroethane 0.101.1µg/L

<0.10 <0.10 <0.10 <0.10Chlorobenzene 0.1030µg/L

<0.10 <0.10 <0.10 <0.10Ethylbenzene 0.102.4µg/L

<0.20 <0.20 <0.20 <0.20m & p-Xylene 0.20µg/L

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

DATE RECEIVED: 2024-12-05

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H228860

DATE REPORTED: 2024-12-11
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O. Reg. 153(511) - VOCs (with PHC) (Water)
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MW2MW1 MW3 DUPSAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:
2024-12-05 2024-12-05 2024-12-052024-12-05DATE SAMPLED:

6383589 6383619 6383620 6383621G / S RDLUnitParameter

<0.10 <0.10 <0.10 <0.10Bromoform 0.1025µg/L

<0.10 <0.10 <0.10 <0.10Styrene 0.105.4µg/L

<0.10 <0.10 <0.10 <0.101,1,2,2-Tetrachloroethane 0.101µg/L

<0.10 <0.10 <0.10 <0.10o-Xylene 0.10µg/L

<0.10 <0.10 <0.10 <0.101,3-Dichlorobenzene 0.1059µg/L

<0.10 <0.10 <0.10 <0.101,4-Dichlorobenzene 0.101µg/L

<0.10 <0.10 <0.10 <0.101,2-Dichlorobenzene 0.103µg/L

<0.30 <0.30 <0.30 <0.301,3-Dichloropropene 0.300.5µg/L

<0.20 <0.20 <0.20 <0.20Xylenes (Total) 0.20300µg/L

<0.20 <0.20 <0.20 <0.20n-Hexane 0.20520µg/L

Acceptable LimitsUnitSurrogate

95 89 98 99Toluene-d8 % Recovery 50-140

94 102 96 934-Bromofluorobenzene % Recovery 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition - Potable Ground Water - All Types of 
Property Uses - Medium and Fine Textured Soils
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.

6383589-6383621 Xylenes total is a calculated parameter. The calculated value is the sum of m&p-Xylene and o-Xylene.
1,3-Dichloropropene total is a calculated parameter. The calculated value is the sum of Cis-1,3-Dichloropropene and Trans-1,3-Dichloropropene. 
The calculated parameter is non-accredited. The parameters that are components of the calculation are accredited.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2024-12-05

Certificate of Analysis
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DATE REPORTED: 2024-12-11

PROJECT: NS2484-025

O. Reg. 153(511) - VOCs (with PHC) (Water)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122
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MW1 MW2 MW3 DUPSAMPLE DESCRIPTION:

WaterWater Water WaterSAMPLE TYPE:
2024-12-052024-12-052024-12-05 2024-12-05DATE SAMPLED:

6383589 RDL 6383619 RDL 6383620 6383621G / S RDLUnitParameter

<1.0 1.0 <1.0 1.0 <1.0 <1.0Dissolved Antimony 1.06µg/L

2.6 1.0 1.2 1.0 1.63 2.6Dissolved Arsenic 1.025µg/L

21.9 2.0 71.3 2.0 91.1 91.4Dissolved Barium 2.01000µg/L

<0.50 0.50 <0.50 0.50 <0.50 <0.50Dissolved Beryllium 0.504µg/L

412 10.0 256 10.0 348 338Dissolved Boron 10.05000µg/L

1.89 0.20 <0.20 0.20 <0.20 <0.20Dissolved Cadmium 0.202.7µg/L

<2.0 2.0 <2.0 2.0 <2.0 <2.0Dissolved Chromium 2.050µg/L

185 0.50 0.64 0.50 1.61 2.06Dissolved Cobalt 0.503.8µg/L

3.8 1.0 1.6 1.0 3.0 3.7Dissolved Copper 1.087µg/L

0.74 0.50 0.53 0.50 0.78 0.72Dissolved Lead 0.5010µg/L

5.70 0.50 8.40 0.50 4.49 3.66Dissolved Molybdenum 0.5070µg/L

149 1.0 3.0 1.0 9.1 12.9Dissolved Nickel 1.0100µg/L

<1.0 1.0 <1.0 1.0 <1.0 <1.0Dissolved Selenium 1.010µg/L

<0.20 0.20 <0.20 0.20 <0.20 <0.20Dissolved Silver 0.201.5µg/L

<0.30 0.30 <0.30 0.30 <0.30 <0.30Dissolved Thallium 0.302µg/L

31.2 0.50 12.9 0.50 27.5 25.4Dissolved Uranium 0.5020µg/L

<0.40 0.40 2.52 0.40 1.69 0.65Dissolved Vanadium 0.406.2µg/L

72.8 5.0 <5.0 5.0 6.2 <5.0Dissolved Zinc 5.01100µg/L

<0.02 0.02 <0.02 0.02 <0.02 <0.02Mercury 0.021µg/L

2.74 2.000 <2.000 2.000 <2.000 <2.000Chromium VI 2.00025µg/L

<2 2 <2 2 <2 <2Cyanide, WAD 266µg/L

687000 50 199000 500 544000 541000Dissolved Sodium 500490000µg/L

1340000 100 356000 122 1010000 1050000Chloride 244790000µg/L

7290 2 2800 2 6070 6070Electrical Conductivity 2NAuS/cm

7.47 NA 7.76 NA 7.58 7.60pH NApH Units

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

DATE RECEIVED: 2024-12-05

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H228860

DATE REPORTED: 2024-12-11

PROJECT: NS2484-025

O. Reg. 153(511) - Metals & Inorganics (Water)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
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TEL (905)712-5100
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Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2024-12-05

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 24H228860

DATE REPORTED: 2024-12-11

PROJECT: NS2484-025

O. Reg. 153(511) - Metals & Inorganics (Water)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition - Potable Ground Water - All Types of 
Property Uses - Medium and Fine Textured Soils
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.

6383589-6383621 Metals analysis completed on a filtered sample.
pH is a recommended field analysis taken within 15 minutes of sample collection. Due to the potential for rapid change in sample equilibrium chemistry laboratory results may differ from field measured 
results

Dilution required, RDL has been increased accordingly.

Analysis performed at AGAT Toronto (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 8 of 17



6383589 ON T2 PGW MFT O. Reg. 153(511) - Metals & Inorganics (Water) Chloride 790000 1340000MW1 µg/L
6383589 ON T2 PGW MFT O. Reg. 153(511) - Metals & Inorganics (Water) Dissolved Cobalt 3.8 185MW1 µg/L
6383589 ON T2 PGW MFT O. Reg. 153(511) - Metals & Inorganics (Water) Dissolved Nickel 100 149MW1 µg/L
6383589 ON T2 PGW MFT O. Reg. 153(511) - Metals & Inorganics (Water) Dissolved Sodium 490000 687000MW1 µg/L
6383589 ON T2 PGW MFT O. Reg. 153(511) - Metals & Inorganics (Water) Dissolved Uranium 20 31.2MW1 µg/L
6383620 ON T2 PGW MFT O. Reg. 153(511) - Metals & Inorganics (Water) Chloride 790000 1010000MW3 µg/L
6383620 ON T2 PGW MFT O. Reg. 153(511) - Metals & Inorganics (Water) Dissolved Sodium 490000 544000MW3 µg/L
6383620 ON T2 PGW MFT O. Reg. 153(511) - Metals & Inorganics (Water) Dissolved Uranium 20 27.5MW3 µg/L
6383621 ON T2 PGW MFT O. Reg. 153(511) - Metals & Inorganics (Water) Chloride 790000 1050000DUP µg/L
6383621 ON T2 PGW MFT O. Reg. 153(511) - Metals & Inorganics (Water) Dissolved Sodium 490000 541000DUP µg/L
6383621 ON T2 PGW MFT O. Reg. 153(511) - Metals & Inorganics (Water) Dissolved Uranium 20 25.4DUP µg/L

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: 24H228860

PROJECT: NS2484-025

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

Naphthalene 6383805 <0.20 <0.20 NA < 0.20 91% 50% 140% 73% 50% 140% 94% 50% 140%

Acenaphthylene 6383805 <0.20 <0.20 NA < 0.20 92% 50% 140% 73% 50% 140% 93% 50% 140%

Acenaphthene 6383805 <0.20 <0.20 NA < 0.20 91% 50% 140% 79% 50% 140% 102% 50% 140%

Fluorene 6383805 <0.20 <0.20 NA < 0.20 97% 50% 140% 83% 50% 140% 106% 50% 140%

Phenanthrene
 

6383805 <0.10 <0.10 NA < 0.10 101% 50% 140% 87% 50% 140% 114% 50% 140%

Anthracene 6383805 <0.10 <0.10 NA < 0.10 77% 50% 140% 81% 50% 140% 108% 50% 140%

Fluoranthene 6383805 <0.20 <0.20 NA < 0.20 106% 50% 140% 88% 50% 140% 111% 50% 140%

Pyrene 6383805 <0.20 <0.20 NA < 0.20 107% 50% 140% 89% 50% 140% 110% 50% 140%

Benzo(a)anthracene 6383805 <0.20 <0.20 NA < 0.20 97% 50% 140% 75% 50% 140% 89% 50% 140%

Chrysene
 

6383805 <0.10 <0.10 NA < 0.10 104% 50% 140% 72% 50% 140% 106% 50% 140%

Benzo(b)fluoranthene 6383805 <0.10 <0.10 NA < 0.10 97% 50% 140% 88% 50% 140% 86% 50% 140%

Benzo(k)fluoranthene 6383805 <0.10 <0.10 NA < 0.10 104% 50% 140% 97% 50% 140% 98% 50% 140%

Benzo(a)pyrene 6383805 <0.01 <0.01 NA < 0.01 87% 50% 140% 84% 50% 140% 84% 50% 140%

Indeno(1,2,3-cd)pyrene 6383805 <0.20 <0.20 NA < 0.20 86% 50% 140% 79% 50% 140% 82% 50% 140%

Dibenz(a,h)anthracene
 

6383805 <0.20 <0.20 NA < 0.20 88% 50% 140% 74% 50% 140% 80% 50% 140%

Benzo(g,h,i)perylene 6383805 <0.20 <0.20 NA < 0.20 90% 50% 140% 79% 50% 140% 89% 50% 140%

 

O. Reg. 153(511) - VOCs (with PHC) (Water)

Dichlorodifluoromethane 6376676 <0.40 <0.40 NA < 0.40 65% 50% 140% 67% 50% 140% 87% 50% 140%

Vinyl Chloride 6376676 <0.17 <0.17 NA < 0.17 73% 50% 140% 103% 50% 140% 82% 50% 140%

Bromomethane 6376676 <0.20 <0.20 NA < 0.20 97% 50% 140% 90% 50% 140% 109% 50% 140%

Trichlorofluoromethane 6376676 <0.40 <0.40 NA < 0.40 65% 50% 140% 120% 50% 140% 66% 50% 140%

Acetone
 

6376676 <1.0 <1.0 NA < 1.0 60% 50% 140% 93% 50% 140% 113% 50% 140%

1,1-Dichloroethylene 6376676 <0.30 <0.30 NA < 0.30 77% 50% 140% 94% 60% 130% 104% 50% 140%

Methylene Chloride 6376676 <0.30 <0.30 NA < 0.30 79% 50% 140% 105% 60% 130% 93% 50% 140%

trans- 1,2-Dichloroethylene 6376676 <0.20 <0.20 NA < 0.20 80% 50% 140% 94% 60% 130% 84% 50% 140%

Methyl tert-butyl ether 6376676 <0.20 <0.20 NA < 0.20 81% 50% 140% 118% 60% 130% 81% 50% 140%

1,1-Dichloroethane
 

6376676 <0.30 <0.30 NA < 0.30 80% 50% 140% 98% 60% 130% 99% 50% 140%

Methyl Ethyl Ketone 6376676 <1.0 <1.0 NA < 1.0 91% 50% 140% 109% 50% 140% 86% 50% 140%

cis- 1,2-Dichloroethylene 6376676 <0.20 <0.20 NA < 0.20 85% 50% 140% 101% 60% 130% 94% 50% 140%

Chloroform 6376676 <0.20 <0.20 NA < 0.20 93% 50% 140% 104% 60% 130% 97% 50% 140%

1,2-Dichloroethane 6376676 <0.20 <0.20 NA < 0.20 94% 50% 140% 107% 60% 130% 93% 50% 140%

1,1,1-Trichloroethane
 

6376676 <0.30 <0.30 NA < 0.30 81% 50% 140% 86% 60% 130% 92% 50% 140%

Carbon Tetrachloride 6376676 <0.20 <0.20 NA < 0.20 75% 50% 140% 69% 60% 130% 83% 50% 140%

Benzene 6376676 <0.20 <0.20 NA < 0.20 88% 50% 140% 100% 60% 130% 95% 50% 140%

1,2-Dichloropropane 6376676 <0.20 <0.20 NA < 0.20 93% 50% 140% 102% 60% 130% 90% 50% 140%

Trichloroethylene 6376676 <0.20 <0.20 NA < 0.20 90% 50% 140% 97% 60% 130% 93% 50% 140%

Bromodichloromethane
 

6376676 <0.20 <0.20 NA < 0.20 89% 50% 140% 99% 60% 130% 88% 50% 140%

Methyl Isobutyl Ketone 6376676 <1.0 <1.0 NA < 1.0 90% 50% 140% 109% 50% 140% 90% 50% 140%

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24H228860

Dup #1 RPD Measured
Value Recovery Recovery

Quality Assurance

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS2484-025

Trace Organics Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id Dup #2
UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Dec 11, 2024 REFERENCE MATERIAL

Method
Blank
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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.



1,1,2-Trichloroethane 6376676 <0.20 <0.20 NA < 0.20 111% 50% 140% 120% 60% 130% 106% 50% 140%

Toluene 6376676 <0.20 <0.20 NA < 0.20 103% 50% 140% 109% 60% 130% 104% 50% 140%

Dibromochloromethane 6376676 <0.10 <0.10 NA < 0.10 103% 50% 140% 113% 60% 130% 89% 50% 140%

Ethylene Dibromide
 

6376676 <0.10 <0.10 NA < 0.10 94% 50% 140% 110% 60% 130% 88% 50% 140%

Tetrachloroethylene 6376676 <0.20 <0.20 NA < 0.20 105% 50% 140% 103% 60% 130% 103% 50% 140%

1,1,1,2-Tetrachloroethane 6376676 <0.10 <0.10 NA < 0.10 94% 50% 140% 105% 60% 130% 88% 50% 140%

Chlorobenzene 6376676 <0.10 <0.10 NA < 0.10 108% 50% 140% 105% 60% 130% 95% 50% 140%

Ethylbenzene 6376676 <0.10 <0.10 NA < 0.10 104% 50% 140% 102% 60% 130% 99% 50% 140%

m & p-Xylene
 

6376676 <0.20 <0.20 NA < 0.20 107% 50% 140% 107% 60% 130% 105% 50% 140%

Bromoform 6376676 <0.10 <0.10 NA < 0.10 109% 50% 140% 118% 60% 130% 105% 50% 140%

Styrene 6376676 <0.10 <0.10 NA < 0.10 106% 50% 140% 108% 60% 130% 100% 50% 140%

1,1,2,2-Tetrachloroethane 6376676 <0.10 <0.10 NA < 0.10 101% 50% 140% 111% 60% 130% 87% 50% 140%

o-Xylene 6376676 <0.10 <0.10 NA < 0.10 113% 50% 140% 111% 60% 130% 107% 50% 140%

1,3-Dichlorobenzene
 

6376676 <0.10 <0.10 NA < 0.10 108% 50% 140% 113% 60% 130% 103% 50% 140%

1,4-Dichlorobenzene 6376676 <0.10 <0.10 NA < 0.10 114% 50% 140% 111% 60% 130% 99% 50% 140%

1,2-Dichlorobenzene 6376676 <0.10 <0.10 NA < 0.10 112% 50% 140% 110% 60% 130% 98% 50% 140%

n-Hexane 6376676 <0.20 <0.20 NA < 0.20 116% 50% 140% 91% 60% 130% 84% 50% 140%

 

O. Reg. 153(511) - PHCs F1 - F4 (with PAHs and VOC) (Water) 

F1 (C6 to C10) 6376676 <25 <25 NA < 25 84% 60% 140% 87% 60% 140% 78% 60% 140%

F2 (C10 to C16) 6380670 < 100 < 100 NA < 100 104% 60% 140% 75% 60% 140% 89% 60% 140%

F3 (C16 to C34) 6380670 < 100 < 100 NA < 100 114% 60% 140% 80% 60% 140% 81% 60% 140%

F4 (C34 to C50) 6380670 < 100 < 100 NA < 100 78% 60% 140% 80% 60% 140% 77% 60% 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.
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O. Reg. 153(511) - Metals & Inorganics (Water)

Dissolved Antimony 6383719 <1.0 <1.0 NA < 1.0 103% 70% 130% 107% 80% 120% 109% 70% 130%

Dissolved Arsenic 6383719 <1.0 <1.0 NA < 1.0 97% 70% 130% 104% 80% 120% 117% 70% 130%

Dissolved Barium 6383719 131 128 2.3% < 2.0 98% 70% 130% 98% 80% 120% 111% 70% 130%

Dissolved Beryllium 6383719 <0.50 <0.50 NA < 0.50 101% 70% 130% 113% 80% 120% 122% 70% 130%

Dissolved Boron
 

6383719 122 123 0.8% < 10.0 99% 70% 130% 110% 80% 120% 121% 70% 130%

Dissolved Cadmium 6383719 <0.20 <0.20 NA < 0.20 100% 70% 130% 105% 80% 120% 110% 70% 130%

Dissolved Chromium 6383719 <2.0 <2.0 NA < 2.0 98% 70% 130% 104% 80% 120% 119% 70% 130%

Dissolved Cobalt 6383719 <0.50 <0.50 NA < 0.50 106% 70% 130% 97% 80% 120% 112% 70% 130%

Dissolved Copper 6383719 <1.0 <1.0 NA < 1.0 104% 70% 130% 102% 80% 120% 111% 70% 130%

Dissolved Lead
 

6383719 <0.50 1.29 NA < 0.50 91% 70% 130% 95% 80% 120% 95% 70% 130%

Dissolved Molybdenum 6383719 4.02 4.15 3.2% < 0.50 100% 70% 130% 108% 80% 120% 102% 70% 130%

Dissolved Nickel 6383719 <1.0 <1.0 NA < 1.0 106% 70% 130% 97% 80% 120% 108% 70% 130%

Dissolved Selenium 6383719 4.7 <1.0 NA < 1.0 99% 70% 130% 104% 80% 120% 108% 70% 130%

Dissolved Silver 6383719 <0.20 <0.20 NA < 0.20 100% 70% 130% 90% 80% 120% 91% 70% 130%

Dissolved Thallium
 

6383719 <0.30 <0.30 NA < 0.30 96% 70% 130% 107% 80% 120% 99% 70% 130%

Dissolved Uranium 6383719 0.69 0.62 NA < 0.50 93% 70% 130% 97% 80% 120% 100% 70% 130%

Dissolved Vanadium 6383719 0.45 <0.40 NA < 0.40 113% 70% 130% 109% 80% 120% 122% 70% 130%

Dissolved Zinc 6383719 8.5 <5.0 NA < 5.0 100% 70% 130% 114% 80% 120% 117% 70% 130%

Mercury 6379919 <0.02 <0.02 NA < 0.02 103% 70% 130% 105% 80% 120% 90% 70% 130%

Chromium VI
 

6378073 7.35 5.88 NA < 2 104% 70% 130% 98% 80% 120% 93% 70% 130%

Cyanide, WAD 6383589 6383589 <2 <2 NA < 2 94% 70% 130% 107% 80% 120% 98% 70% 130%

Dissolved Sodium 6383719 20400 21700 6.2% < 50 100% 70% 130% 116% 80% 120% 105% 70% 130%

Chloride 6383767 56200 54700 2.7% < 100 91% 70% 130% 98% 80% 120% 101% 70% 130%

Electrical Conductivity 6378073 828 826 0.2% < 2 102% 90% 110%

pH
 

6378073 7.69 7.79 1.3% NA 100% 90% 110%

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

 

Certified By:
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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. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Trace Organics Analysis

Naphthalene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Acenaphthylene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Acenaphthene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Fluorene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Phenanthrene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Anthracene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Fluoranthene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Pyrene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Benzo(a)anthracene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Chrysene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Benzo(b)fluoranthene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Benzo(k)fluoranthene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Benzo(a)pyrene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Indeno(1,2,3-cd)pyrene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Dibenz(a,h)anthracene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Benzo(g,h,i)perylene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

2-and 1-methyl Napthalene ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Naphthalene-d8 ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Acridine-d9 ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Terphenyl-d14 ORG-91-5105 modified from EPA 3510C and EPA 
8270E GC/MS

Sediment N/A
F1 (C6 to C10) VOL-91-5010 modified from MOE PHC-E3421 (P&T)GC/FID
F1 (C6 to C10) minus BTEX VOL-91-5010 modified from MOE PHC-E3421 P&T GC/FID

Toluene-d8 VOL-91- 5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

F2 (C10 to C16) VOL-91-5010 modified from MOE PHC-E3421 GC/FID
F2 (C10 to C16) minus Naphthalene VOL-91-5010 modified from MOE PHC-E3421 GC/FID
F3 (C16 to C34) VOL-91-5010 modified from MOE PHC-E3421 GC/FID
F3 (C16 to C34) minus PAHs VOL-91-5010 modified from MOE PHC-E3421 GC/FID
F4 (C34 to C50) VOL-91-5010 modified from MOE PHC-E3421 GC/FID
Gravimetric Heavy Hydrocarbons VOL-91-5010 modified from MOE PHC-E3421 BALANCE
Terphenyl VOL-91-5010 modified from MOE PHC-E3421 GC/FID

Dichlorodifluoromethane VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24H228860

Method Summary

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS2484-025

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
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Vinyl Chloride VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Bromomethane VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Trichlorofluoromethane VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Acetone VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

1,1-Dichloroethylene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Methylene Chloride VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

trans- 1,2-Dichloroethylene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Methyl tert-butyl ether VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

1,1-Dichloroethane VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Methyl Ethyl Ketone VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

cis- 1,2-Dichloroethylene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Chloroform VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

1,2-Dichloroethane VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

1,1,1-Trichloroethane VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Carbon Tetrachloride VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Benzene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

1,2-Dichloropropane VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Trichloroethylene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Bromodichloromethane VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Methyl Isobutyl Ketone VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

1,1,2-Trichloroethane VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Toluene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Dibromochloromethane VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Ethylene Dibromide VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Tetrachloroethylene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

1,1,1,2-Tetrachloroethane VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Chlorobenzene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Ethylbenzene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24H228860

Method Summary

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS2484-025

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122
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m & p-Xylene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Bromoform VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Styrene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

1,1,2,2-Tetrachloroethane VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

o-Xylene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

1,3-Dichlorobenzene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

1,4-Dichlorobenzene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

1,2-Dichlorobenzene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

1,3-Dichloropropene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Xylenes (Total) VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

n-Hexane VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

Toluene-d8 VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

4-Bromofluorobenzene VOL-91-5001 modified from EPA 5030B & EPA 
8260D (P&T)GC/MS

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24H228860

Method Summary

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS2484-025

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER
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CANADA L4Z 1Y2
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Water Analysis

Dissolved Antimony MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Arsenic MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Barium MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Beryllium MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Boron MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Cadmium MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Chromium MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Cobalt MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Copper MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Lead MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Molybdenum MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Nickel MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Selenium MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Silver MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Thallium MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Uranium MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Vanadium MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Dissolved Zinc MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

Mercury MET-93-6100 modified from EPA 245.2 and SM 3112 
B CVAAS

Chromium VI INOR-93-6073 modified from SM 3500-CR B LACHAT FIA

Cyanide, WAD INOR-93-6052 modified from ON MOECC E3015, SM 
4500-CN- I, G-387 SEGMENTED FLOW ANALYSIS

Dissolved Sodium MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP/MS

Chloride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
Electrical Conductivity INOR-93-6000 SM 2510 B PC TITRATE
pH INOR-93-6000 modified from SM 4500-H+ B PC TITRATE

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24H228860

Method Summary

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS2484-025

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
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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

Yris Verastegui, Inorganic Team LeadWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 5

Feb 19, 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 is available on request from AGAT Laboratories, in accordance with ISO/IEC 17025:2017, ISO/IEC 17025:2005 (Quebec), DR-
12-PALA and/or NELAP Standards.

�x This document is signed by an authorized signatory who meets the requirements of the MELCCFP, CALA, CCN and NELAP.
�x For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C 

upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay 
between sampling and submission to the laboratory could not be minimized.

25H246698AGAT WORK ORDER:

ATTENTION TO: Jodie Glasier

PROJECT: NS2484-02

Laboratories (V1) Page 1 of 5

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:



MW1SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:
2025-02-11

12:00
DATE SAMPLED:

6517553G / S RDLUnitParameter

23.0Dissolved Cobalt 0.5066µg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 3: Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition - Non-Potable Ground Water - All 
Types of Property Uses - Medium and Fine Textured Soils
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.

6517553 Metals analysis completed on a filtered sample.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2025-02-11

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 25H246698

DATE REPORTED: 2025-02-19

PROJECT: NS2484-02

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

SAMPLED BY:SAMPLING SITE:

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 5



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

Dissolved Cobalt 6517623 102 104 1.9% < 0.50 91% 70% 130% 101% 80% 120% 101% 70% 130%

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

 

Certified By:

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 25H246698

Dup #1 RPD Measured
Value Recovery Recovery

Quality Assurance

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS2484-02

Water Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id Dup #2
UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Feb 19, 2025 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 3 of 5

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. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Water Analysis

Dissolved Cobalt MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 25H246698

Method Summary

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS2484-02

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
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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

Yris Verastegui, Inorganic Team LeadWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 5

Feb 19, 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 is available on request from AGAT Laboratories, in accordance with ISO/IEC 17025:2017, ISO/IEC 17025:2005 (Quebec), DR-
12-PALA and/or NELAP Standards.

�x This document is signed by an authorized signatory who meets the requirements of the MELCCFP, CALA, CCN and NELAP.
�x For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C 

upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay 
between sampling and submission to the laboratory could not be minimized.

25H246699AGAT WORK ORDER:

ATTENTION TO: Jodie Glasier

PROJECT: NS2484-02

Laboratories (V1) Page 1 of 5

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:



MW1SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:
2025-02-11DATE SAMPLED:

6517613G / S RDLUnitParameter

29.3Dissolved Cobalt 0.5066µg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 3: Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition - Non-Potable Ground Water - All 
Types of Property Uses - Medium and Fine Textured Soils
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.

6517613 Metals analysis completed on a filtered sample.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2025-02-11

Certificate of Analysis

ATTENTION TO: Jodie GlasierCLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

AGAT WORK ORDER: 25H246699

DATE REPORTED: 2025-02-19

PROJECT: NS2484-02

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

SAMPLED BY:SAMPLING SITE:

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 5



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

Dissolved Cobalt 6517623 102 104 1.9% < 0.50 91% 70% 130% 101% 80% 120% 101% 70% 130%

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

 

Certified By:

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 25H246699

Dup #1 RPD Measured
Value Recovery Recovery

Quality Assurance

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS2484-02

Water Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id Dup #2
UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Feb 19, 2025 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
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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. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Water Analysis

Dissolved Cobalt MET-93-6103 modified from EPA 200.8 and EPA 
3005A ICP-MS

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 25H246699

Method Summary

ATTENTION TO: Jodie Glasier

CLIENT NAME: NIAGARA SOIL SOLUTIONS LTD

PROJECT: NS2484-02
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APPENDIX D 
GRAIN SIZE ANALYSIS 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 



http://www.ntil.ca/
mailto:jglasier@nssl.ca

	25H246698
	25H246699
	willick report

