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1.3 Contacts 
A Citizen Participation Plan (CPP, Inventum, 2020a) was provided under separate cover to the NYSDEC 
on March 5, 2020 and is also included as Appendix A to this work plan. The CPP provides information on 
how information generated on behalf of Riverview and the NYSDEC will be made available and how the 
Owner and NYSDEC will inform and involve the public during the investigation and remediation of the 
BCP Site.  

Key contact information for Inventum and NYSDEC is provided below for reference: 

NYSDEC 

Benjamin McPherson     Teresa Mucha, Esq. 
Division of Environmental Remediation   Office of General Counsel 
270 Michigan Ave     270 Michigan Ave 
Buffalo, NY 14203-2915    Buffalo, NY 14203-2915 
benjamin.mcpherson@dec.ny.gov   teresa.mucha@dec.ny.gov 
 

New York State Department of Health (NYSDOH) 

Angela Martin 
Bureau of Environmental Exposure Investigation 
Empire State Plaza 
Corning Tower Room 1787 
Albany, NY 12237 
beei@health.ny.gov 
 

Inventum 

John. P. Black, P.E. 
President 
481 Carlisle Drive; Suite 202 
Herndon, VA 20170 
john.black@inventumeng.com 
 
A web site has been established for the projects at the Riverview properties and can be accessed through:   
www.RiverviewTechCampus.com. 
 
As presented on the Community Updates: 

mailto:benjamin.mcpherson@dec.ny.gov
mailto:teresa.mucha@dec.ny.gov
mailto:john.black@inventumeng.com
http://www.riverviewtechcampus.com/
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References suggest the hydraulic conductivity of the clay unit is extremely low, typically ranging from 
10-6 to 10-8 centimeters per second. As noted in Section 2.4, the upper most portion of the clay unit is 
typically described as drier and may contain vertical desiccation cracks, the presence of which, may allow 
for some localized vertical flow. Where encountered on the BCP Site in the coal and coke yards, the clay 
was moist, and no desiccation cracks have been observed.  However, the horizontal groundwater flow 
within the clay unit underlying the BCP Site is described on a regional level as generally not water 
bearing and yielding only small quantities of water. The limited potential for horizontal groundwater flow 
in the clay unit can likely be ascribed to thin seams of silt and sand but will still be predominately toward 
the west.  

Regionally, the uppermost Camillus Shale bedrock unit is characterized as a confined aquifer and is 
considered a productive water producing system. Groundwater within the bedrock unit occurs primarily in 
weathered surface fractures, horizontal gypsum dissolution beds, vertical joints, and small cavities. 

Groundwater is not utilized as a source of drinking water in the Town of Tonawanda or the larger 
Tonawanda area due to the low productivity of the overburden units (fluvial/lacustrine fill and clay 
deposits), the naturally occurring high mineral content of groundwater in the bedrock unit, and the close 
proximity of the Niagara River. There are no municipal or known private drinking water wells within a 1-
mile radius of the BCP Site (EDR 2019).  The Town of Tonawanda water intake is upstream of the BCP 
Site. 
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of accordingly. PPE will be segregated by AOI and specific waste characterization determination(s) may 
be based on sample data that includes the total constituent analysis from the media sampled. 
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7 Fish and Wildlife Resources Impact Analysis 
Inventum will conduct Step I (Site Description) of a Fish and Wildlife Impact Analysis (FWIA) in 
accordance with DER-10 and the October 1994 NYSDEC guidance document Fish and Wildlife Impact 
Analysis for Inactive Hazardous Waste Sites. The Step I findings will be presented in the RIR and will 
include the required site maps, description(s) of fish and wildlife resources, and a description(s) of fish 
and wildlife resource value.  
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has been developed. The ACM survey was compiled in a request for proposal and three quotes have been 
received.  A selection is pending and in accordance with the management plan.  Abatement Plans will be 
developed to address the ACM in the order of priority established by Riverview, the DEC, and the DOL.  

8.7 Required Selective Demolition 
If any demolition is required to access investigation locations, or underlying materials a work plan will be 
prepared to document the need for the removal and the demolition plan. 

8.8 Above Grade Structures 
There are above grade structures, tanks (registered and non-registered), process piping, drums and 
containers, and dozens of buildings on the property.  These above grade structures will be addressed 
through a series of IRMs, abatement, and demolition work plans.  The IRMs will include media specific 
sampling programs specific to the nature and use of the process/equipment. 
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¢tπ²Φ

tŀƎŜ н .ƻǊŜƘƻƭŜ {ƻƛƭ 5ŀǘŀ



¢ŀōƭŜ о
мффл /w! 5ŀǘŀ
DǊƻǳƴŘǿŀǘŜǊ 5ŀǘŀ π hǊƎŀƴƛŎ ŀƴŘ hǘƘŜǊ /ƻƳǇƻǳƴŘǎ

!ƴŀƭȅǘŜǎ

bŜǿ ¸ƻǊƪ {ǘŀǘŜ /ƭŀǎǎ D! 
!ƳōƛŜƴǘ ²ŀǘŜǊ vǳŀƭƛǘȅ 
{ǘŀƴŘŀǊŘǎ ŀƴŘ DǳƛŘŀƴŎŜ 

±ŀƭǳŜǎ
a²πн

όсπнуπмфуфύ
a²πн
όмлπммπуфύ

a²πо
όсπнуπуфύ

a²πо
όмлπмуπуфύ

a²оwπуф
όмлπмуπуфύ

a²оwπуф
όмнπмоπуфύ

a²фπуф
όсπнсπуфύ

a²фπуф
όмнπмфπуфύ

a²млπуф
όмнπмфπуфύ

a²ммπуф
όмнπмфπфлύ 
όŀǎǎǳƳŜŘ 
ǎŀƳǇƭŜ 
ŘŀǘŜ ƛǎ 
ƛƴŎƻǊǊŜŎǘύ

a²ммπуф
όмнπмфπуфύ

a²мнπуф
όмлπмуπуфύ

a²мнπуф
όмнπмнπуфύ

a²моπуф
όмлπмтπуфύ

a²моπуф
όмнπмнπуфύ

a²мрπуф
όмлπмтπуфύ

a²мрπуф
όмнπмпπуфύ

a²мсπуф
όмлπмтπуфύ

a²мсπуф
όмнπмфπуфύ

{ŀƳǇƭŜ [ƻŎŀǘƛƻƴ π DǊƛŘ /Ŝƭƭ !·πн !·πн !²πмн !²πмн !²πмн !²πмн .πмс .πмс /πф /πо /πо ±πн ±πн .Iπн .Iπн !Dπнф !Dπнф wπон wπон

±h/ǎ όҡƎκ[ύ
a9¢I¸[9b9 /I[hwL59 р b5όрύ b! b5όрύ b! b! сΦфсϝb5όрύb5όрύb5όрύb! b5όрύb! b5όрύb! b5όрύb! b5όрύb! рΦтпϝ
!/9¢hb9 рл b5όмлύb! b5όмлύb! b! b! b5όмлύb! b! b! b! b! b! b! b! b! b! b! b!
мΣнπ5L/I[hw9¢I!b9 лΦс b5όрύb5όмΦлύb5όрύb5όмΦлύb5όмΦлύb5όмΦлύb5όрύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύ
мΣмΣмπ¢wL/I[hwh9¢I!b9р b5όрύb5όмΦлύт5 мнΦн5ммΦп59мнΦн5b5όрύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύ
.9b½9b9 м b5όрύb5όмΦлύb5όрύнΦтм!9нΦпм!9нΦлу!b5όрύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύоΦтс!
¢h[¦9b9 р b5όрύb5όмΦлύb5όрύb5όмΦлύмΦмл9мΦнпb5όрύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύ
9¢I¸[.9b½9b9 р b5όрύb5όмΦлύb5όрύмΦсс9b5όмΦлύмΦмоb5όрύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύ
¢h¢![ ·¸[9b9{ р b5όрύb5όмΦлύb5όрύb5όмΦлύнΦоп9сΦуф5b5όрύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύb5όмΦлύ

{±h/ǎ ό.b!ǎύ όҡƎκ[ύ 5ŀǘŜ млπмтπуф
b!tI¢I![9b9 мл b5όмлύb5όоύ то5 b5όоύпрф95плп5b5όмлύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύтΦпсb5όоύb5όоύb5όоύ
нπa9¢I¸[b!tI¢I![9b9 ςb5όмлύb5όоύ нр оΦтмртΦм95ооΦрb5όмлύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύпΦсфb5όоύb5όоύb5όоύ
!/9b!t¢I¸[9b9 ς b5όмлύb5όоύ ол снΦм5спΦл95плΦмb5όмлύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύ
!/9b!t¢I9b9 ς b5όмлύb5όоύb5όмлύмфΦнррΦр95опΦнb5όмлύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύ
C[¦hw9b9 рл b5όмлύb5όоύ пр ммн5 мнп95смΦн5b5όмлύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύсΦпфb5όоύb5όоύb5όоύ
tb9Ib!b¢Iw9b9 рл b5όмлύb5όоύ нф мпу5 нсп95тсΦу5b5όмлύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύмрΦсb5όоύb5όоύb5όоύ
!b¢w!/9b9 рл b5όмлύb5όоύb5όмлύмтΦмррΦл95мнΦфb5όмлύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύ
C[¦hw!b¢I9b9 рл b5όмлύb5όоύ оп нмΦофлΦф95мнΦфb5όмлύb5όоύb5όоύуΦтсb5όоύb5όоύb5όоύb5όоύb5όоύолΦфb5όоύb5όоύb5όоύ
t¸w9b9 рл b5όмлύb5όоύ нм ммΦнсфΦо95уΦнмb5όмлύb5όоύb5όоύb5όоύb5όоύмлΦпwb5όоύb5όоύb5όоύмуΦуb5όоύb5όоύb5όоύ
.9b½hό!ύ!b¢Iw!/9b9 лΦллн b5όмлύb5όоύb5όмлύb5όоύрнΦт95b5όоύb5όмлύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύмтΦнb5όоύb5όоύb5όоύ
/Iw¸{9b9 лΦллн b5όмлύb5όоύb5όмлύb5όоύонΦс9b5όоύb5όмлύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύмлΦрb5όоύb5όоύb5όоύ
.9b½hό.ύC[¦hw!b¢I9b9 όмύлΦллн b5όмлύb5όоύ мр b5όоύпфΦн9b5όоύb5όмлύb5όоύb5όоύпΦнсb5όоύb5όоύb5όоύb5όоύb5όоύмф b5όоύb5όоύb5όоύ
.9b½hόYύC[¦hw!b¢I9b9 όмύлΦллн b5όмлύb5όоύ мр b5όоύпфΦн9b5όоύb5όмлύb5όоύb5όоύпΦнсb5όоύb5όоύb5όоύb5όоύb5όоύмф b5όоύb5όоύb5όоύ
.9b½hό!ύt¸w9b9 b5 b5όмлύb5όоύb5όмлύb5όоύнуΦу9!b5όоύb5όмлύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύмнΦп!b5όоύb5όоύb5όоύ
5L.9b½hC¦w!b ς b5όмлύb! оп b! b! b! b5όмлύb! b! b! b! b! b! b! b! b! b! b! b!
.9b½hόDΣIΣLύt9w¸[9b9 ςb! b5όоύ b! b5όоύb5όоύb5όоύb! b5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύфΦмтb5όоύb5όоύb5όоύ
Lb59bhόмΣнΣоπ/Σ5ύt¸w9b9лΦллн b! b5όоύ b! b5όоύb5όоύb5όоύb! b5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύмпΦоb5όоύb5όоύb5όоύ
нπ/I[hwhb!tI¢I![9b9 мл b! b5όоύ b! пр мсΦт9фΦоп b! b5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύb5όоύоΦптb5όоύb5όоύb5όоύ

h¢I9w /hath¦b5{ όҡƎκ[ύ 5ŀǘŜ млπмтπуф
/¸!bL59 нлл нол!.снл!. тфΦс ннл!.мнл.b5όмлύb5όмлΦлύол мф мл мн ол нп нΣтрл!.мΣсфл!.нрл!.мпт. мл мр
I9·!±![9b¢ /IwhaL¦a рл b5όмлύb5όмлύb5όмлύb5όмлύb5όмлύb5όмлύнл· b5όмлύмл b5όмлύb5όмлύb5όмлύb5όмлύb5όмлύb5όмлύb5όмлύb5όмлύb5όмлύмл
hL[ !b5 Dw9!{9 ςмΣрллоΣрллb5όмΣлллύb5όмΣлллύпΣуллb5όмΣлллύb5όмΣлллύb5όмΣлллύсΣоллb5όмΣлллύb5όмΣлллύb5όмΣлллύb5όмΣлллύb5όмΣлллύb5όмΣлллύнΣнллb5όмΣлллύрΣрллb5όмΣлллύ

tŀƎŜ м DǊƻǳƴŘǿŀǘŜǊ 5ŀǘŀ



¢ŀōƭŜ о
мффл /w! 5ŀǘŀ
DǊƻǳƴŘǿŀǘŜǊ 5ŀǘŀ π hǊƎŀƴƛŎ ŀƴŘ hǘƘŜǊ /ƻƳǇƻǳƴŘǎ
5ŀǘŀ ŦǊƻƳ ¢ŀōƭŜ млΦоΣ млΦп ŀƴŘ млΦс ƻŦ ǘƘŜ /w! Cƛƴŀƭ wŜǇƻǊǘ {ǳǇǇƭŜƳŜƴǘŀƭ {ƛǘŜ LƴǾŜǎǘƛƎŀǘƛƻƴΣ Wǳƭȅ мффл
¢ƘŜ ŀƴŀƭȅǘƛŎŀƭ ƭŀōƻǊŀǘƻǊȅ ǊŜǇƻǊǘ ǿŀǎ ƴƻǘ ǊŜǾƛŜǿŜŘ ƻǊ ƛƴŎƭǳŘŜŘ ǿƛǘƘ ǘƘŜ ǊŜŦŜǊŜƴŎŜŘ /w! ǊŜǇƻǊǘΦ 

±h/ǎ ¢ŀōƭŜ млΦо bƻǘŜǎΥ
!ƭƭ ƻǘƘŜǊ ¢/[ ±h/ǎ ǿŜǊŜ ƴƻǘ ŘŜǘŜŎǘŜŘ ŘǳǊƛƴƎ wƻǳƴŘ м όWǳƴŜ мфуфύ ǎŀƳǇƭƛƴƎΦ
ϝ    !ƭǎƻ ǇǊŜǎŜƴǘ ƛƴ ƭŀōƻǊŀǘƻǊȅ κ ǊŜŀƎŜƴǘ ōƭŀƴƪΣ ƛƴŘƛŎŀǘƛƴƎ ǇƻǎǎƛōƭŜ κ ǇǊƻōŀōƭŜ ƭŀōƻǊŀǘƻǊȅ ŎƻƴǘŀƳƛƴŀǘƛƻƴΦ 
!    ¢ƘŜ ŀǎǎƻŎƛŀǘŜŘ ǾŀƭǳŜ ŜȄŎŜŜŘŜŘ b¸{59/ /ƭŀǎǎ D! DǊƻǳƴŘǿŀǘŜǊ {ǘŀƴŘŀǊŘǎ όсbb¸/ww tŀǊǘ тлоΦрύ ƛƴ мфуфΦ
5    ¢ƘŜ ŀǎǎƻŎƛŀǘŜŘ ǾŀƭǳŜ ŜȄŎŜŜŘŜŘ ǘƘŜ b¸{5hw 5ǊƛƴƪƛƴƎ ²ŀǘŜǊ {ǘŀƴŘŀǊŘǎ ό{ŀƴƛǘŀǊȅ /ƻŘŜ tŀǊǘ рύ ƛƴ мфуфΦ
b5  bƻǘ ŘŜǘŜŎǘŜŘ ŀōƻǾŜ ǉǳŀƴǘƛŦƛŀōƭŜ ƭƛƳƛǘǎ ǎǘŀǘŜŘ ƛƴ ǇŀǊŜƴǘƘŜǎŜǎΦ
9      ¢ƘŜ ŀǎǎƻŎƛŀǘŜŘ Řŀǘŀ ƛǎ ŜǎǘƛƳŀǘŜŘ Řƻ ǘƻ ƻǳǘƭȅƛƴƎ ǎǳǊǊƻƎŀǘŜ ǊŜŎƻǾŜǊƛŜǎ Φ
b!   bƻǘ ŀƴŀƭȅȊŜŘ ŦƻǊ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ǇŀǊŀƳŜǘŜǊ ŀǎ ƛǘ ǿŀǎ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ {{LǎΦ

.b!ǎ ¢ŀōƭŜ млΦп bƻǘŜǎΥ
!ƭƭ ƻǘƘŜǊ ¢/[ .b!ǎ ǿŜǊŜ ƴƻǘ ŘŜǘŜŎǘŜŘ ŘǳǊƛƴƎ wƻǳƴŘ м όWǳƴŜ мфуфύ ǎŀƳǇƭƛƴƎΦ
!   ¢ƘŜ ŀǎǎƻŎƛŀǘŜŘ ǾŀƭǳŜ ŜȄŎŜŜŘŜŘ b¸{59/ /ƭŀǎǎ D! DǊƻǳƴŘǿŀǘŜǊ {ǘŀƴŘŀǊŘǎ όсbb¸/ww tŀǊǘ тлоΦрύ ƛƴ мфуфΦ
5   ¢ƘŜ ŀǎǎƻŎƛŀǘŜŘ ǾŀƭǳŜ ŜȄŎŜŜŘŜŘ ǘƘŜ b¸{5hw 5ǊƛƴƪƛƴƎ ²ŀǘŜǊ {ǘŀƴŘŀǊŘǎ ό{ŀƴƛǘŀǊȅ /ƻŘŜ tŀǊǘ рύ ƛƴ мфуфΦ
b5 bƻǘ ŘŜǘŜŎǘŜŘ ŀōƻǾŜ ǉǳŀƴǘƛŦƛŀōƭŜ ƭƛƳƛǘǎ ǎǘŀǘŜŘ ƛƴ ǇŀǊŜƴǘƘŜǎŜǎΦ
9    ¢ƘŜ ŀǎǎƻŎƛŀǘŜŘ Řŀǘŀ ƛǎ ŜǎǘƛƳŀǘŜŘ Řƻ ǘƻ ƻǳǘƭȅƛƴƎ ǎǳǊǊƻƎŀǘŜ ǊŜŎƻǾŜǊƛŜǎΦ 
b!  bƻǘ ŀƴŀƭȅȊŜŘ ŦƻǊ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ǇŀǊŀƳŜǘŜǊ ŀǎ ƛǘ ǿŀǎ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ {{LǎΦ
όмύ  Lƴ ŘƛǎǘƛƴƎǳƛǎƘŀōƭŜ ƛǎƻƳŜǊǎΣ ǊŜǇƻǊǘŜŘ ǾŀƭǳŜ ƛǎ ǘƻǘŀƭ ŎƻƴŎŜƴǘǊŀǘƛƻƴΦ 

hǘƘŜǊ /ƻƳǇƻǳƴŘǎ ¢ŀōƭŜ млΦс bƻǘŜǎΥ
!   ¢ƘŜ ŀǎǎƻŎƛŀǘŜŘ ǾŀƭǳŜ ŜȄŎŜŜŘŜŘ b¸{59/ /ƭŀǎǎ D! DǊƻǳƴŘǿŀǘŜǊ {ǘŀƴŘŀǊŘǎ όсbb¸/ww tŀǊǘ тлоΦрύ ƛƴ мфуфΦ
b5 bƻǘ ŘŜǘŜŎǘŜŘ ŀōƻǾŜ ǉǳŀƴǘƛŦƛŀōƭŜ ƭƛƳƛǘǎ ǎǘŀǘŜŘ ƛƴ ǇŀǊŜƴǘƘŜǎŜǎΦ
· ¢ƘŜ ŀǎǎƻŎƛŀǘŜŘ Řŀǘŀ ƛǎ ŜǎǘƛƳŀǘŜŘ ŘǳŜ ǘƻ ƘƻƭŘƛƴƎ ǘƛƳŜ ŜȄŎŜŜŘŀƴŎŜΦ

tŀƎŜ н DǊƻǳƴŘǿŀǘŜǊ 5ŀǘŀ



¢ŀōƭŜ п
мффл {ŀƳǇƭŜ 5ŀǘŀ
DǊƻǳƴŘǿŀǘŜǊ {ŀƳǇƭŜ 5ŀǘŀ π aŜǘŀƭǎ

!ƴŀƭȅǘŜǎ

bŜǿ ¸ƻǊƪ {ǘŀǘŜ /ƭŀǎǎ D! 
!ƳōƛŜƴǘ ²ŀǘŜǊ vǳŀƭƛǘȅ 
{ǘŀƴŘŀǊŘǎ ŀƴŘ DǳƛŘŀƴŎŜ 

±ŀƭǳŜǎ

a²πн
όсπнуπмфуфύ

a²πн 
όŦƛƭǘŜǊŜŘύ
όсπнуπуфύ

a²πо
όсπнуπуфύ

a²πо 
όŦƛƭǘŜǊŜŘύ
όсπнуπуфύ

a²фπуф
όсπнсπуфύ

a²фπуф 
όŦƛƭǘŜǊŜŘύ
όсπнсπуфύ

{ŀƳǇƭŜ [ƻŎŀǘƛƻƴ π DǊƛŘ /Ŝƭƭ !·πн !·πн !²πмн !²πмн .πмс .πмс
a9¢![{ όҡƎκ[ύ
![¦aLb¦a ς мсо b5όноΦлύмтн b5όноΦлύрΣмфлпфΦм
!w{9bL/ нр мΦф оΦс оΦн оΦм сΦм пΦс
.!wL¦a мΣллл пуΦф пт поΦм плΦп мтт улΦт
.9w¸[[L¦a о b5όлΦрлύb5όлΦтлύb5όлΦрлύb5όлΦтлύb5όлΦрлύb5όлΦтлύ
/![/L¦a ς мнлΣлллмпфΣлллмомΣлллмнрΣлллмснΣлллмсмΣллл
/IwhaL¦a рл пΦс b5όсΦнύоΦу b5όсΦнύпΦн b5όсΦнύ
/h.![¢ ς оΦт фΦн b5όоΦоύрΦо b5όоΦоύb5όоΦфύ
/htt9w нлл b5όтΦоύb5όтΦнύфΦп b5όтΦнύb5όтΦоύb5όтΦнύ
Lwhb олл сΣмол!мрΣулл!оΣолл!нΣтлл!тΣсол!рнΦо
[9!5 нр нΦл b5όмΦмύммΦуb5όмΦмύнΦт b5όмΦмύ²
a!Db9{L¦a орΣллл мнΣтлл9мрΣплл9мфΣрлл9муΣллл9нуΣслл9нуΣрлл9
a!bD!b9{9 олл улм! мΣрмл!мΣлтл!мΣлрл!мΣурл!мΣрпл!
a9w/¦w¸ лΦт b5όлΦнлύb5όлΦнлύ·b5όлΦнлύb5όлΦнлύ·b5όлΦнлύлΦон·
bL/Y9[ млл b5όмуΦсb5όорΦуύb5όмуΦсύb5όорΦуύолΦнb5όорΦуύ
th¢!{{L¦a ς нΣумлсΣмфлсΣлллмлΣнллнΣсулрΣфмл
{9[9bL¦a мл b5όмлΦлύ9b5όмсΦлύb5όрΦлύb5όмсΦлύммΦс/5.b5όмсΦлύ²
{L[±9w рл b5όпΦфύb5όрΦтύb5όпΦфύb5όрΦтύb5όпΦфύb5όрΦтύ
{h5L¦a нлΣллл млΣтллмнΣрллнфΣрлл.нуΣфлл.тΣосл/млΣмлл
±!b!5L¦a ς b5όнΦсύуΦм b5όнΦсύпΦс млΦп фΦн
½Lb/ нΣллл спΦл ну мпо нп слΦн мфΦн

5ŀǘŀ ŦǊƻƳ ¢ŀōƭŜ млΦоΣ млΦп ŀƴŘ млΦс ƻŦ ǘƘŜ /w! Cƛƴŀƭ wŜǇƻǊǘ {ǳǇǇƭŜƳŜƴǘŀƭ {ƛǘŜ LƴǾŜǎǘƛƎŀǘƛƻƴΣ Wǳƭȅ мффл
¢ƘŜ ŀƴŀƭȅǘƛŎŀƭ ƭŀōƻǊŀǘƻǊȅ ǊŜǇƻǊǘ ǿŀǎ ƴƻǘ ǊŜǾƛŜǿŜŘ ƻǊ ƛƴŎƭǳŘŜŘ ǿƛǘƘ ǘƘŜ ǊŜŦŜǊŜƴŎŜŘ /w! ǊŜǇƻǊǘΦ 

aŜǘŀƭǎ ¢ŀōƭŜ млΦр bƻǘŜǎΥ
!ƭƭ ƻǘƘŜǊ ¢![ ƳŜǘŀƭǎ ǿŜǊŜ ƴƻǘ ŘŜǘŜŎǘŜŘ 
!     ¢ƘŜ ŀǎǎƻŎƛŀǘŜŘ ǾŀƭǳŜ ŜȄŎŜŜŘŜŘ b¸{59/ /ƭŀǎǎ D! DǊƻǳƴŘǿŀǘŜǊ {ǘŀƴŘŀǊŘǎ όсbb¸/ww tŀǊǘ тлоΦрύ ƛƴ мфуф
9      ¢ƘŜ ŀǎǎƻŎƛŀǘŜŘ Řŀǘŀ ƛǎ ŜǎǘƛƳŀǘŜŘ ŘǳŜ ǘƻ ŎƘŜƳƛŎŀƭ ŀƴŘκƻǊ ǇƘȅǎƛŎŀƭ ƛƴǘŜǊŦŜǊŜƴŎŜǎΦ 
b5  bƻǘ ŘŜǘŜŎǘŜŘ ŀōƻǾŜ ǉǳŀƴǘƛŦƛŀōƭŜ ƭƛƳƛǘǎ ǎǘŀǘŜŘ ƛƴ ǇŀǊŜƴǘƘŜǎŜǎ
·     ¢ƘŜ ŀǎǎƻŎƛŀǘŜŘ Řŀǘŀ ƛǎ ŜǎǘƛƳŀǘŜŘ ŘǳŜ ǘƻ ƘƻƭŘƛƴƎ ǘƛƳŜ ŜȄŎŜŜŘŀƴŎŜ
5     ¢ƘŜ ŀǎǎƻŎƛŀǘŜŘ ǾŀƭǳŜ ŜȄŎŜŜŘŜŘ b¸{5hI wŀǿ ²ŀǘŜǊ {ǳǇǇƭȅ {ǘŀƴŘŀǊŘǎ όмлb¸/ww tŀǊǘ мтлύΦ
²    LƴŘƛŎŀǘŜǎ ƭƻǿ ǎǇƛƪŜ ǊŜŎƻǾŜǊƛŜǎ ŀƴŘ Ƴŀȅ ǊŜŦƭŜŎǘ ŀ ƭƻǿ ōƛŀǎ ƛƴ ǊŜǎǳƭǘǎΦ 

tŀƎŜ м DǊƻǳƴŘǿŀǘŜǊ 5ŀǘŀ aŜǘŀƭǎ



¢ŀōƭŜ π р
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ [ƻŎŀǘƛƻƴ {ǳƳƳŀǊȅ
wƛǾŜǊǾƛŜǿ LƴƴƻǾŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ /ŀƳǇǳǎ
¢ƻǿƴ ƻŦ ¢ƻƴŀǿŀƴŘŀΣ bŜǿ ¸ƻǊƪ

.ƻǊƛƴƎ 5ŜǇǘƘ {ƻƛƭ {ŀƳǇƭŜǎ

όCŜŜǘύ CƻǊƳŀǘƛƻƴ ±h/ǎ {±h/ǎ /ȅŀƴƛŘŜ t/.ǎ aŜǘŀƭǎ aŜǊŎǳǊȅ
tŜǎǘƛŎƛŘŜǎκIŜǊōƛŎ

ƛŘŜǎ
tC!{

DŜƻǘŜŎƘƴƛŎŀƭ 
ό¦²Σ tŜǊƳύ

±h/ǎ {±h/ǎ /ȅŀƴƛŘŜ aŜǘŀƭǎ aŜǊŎǳǊȅ !ƳƳƻƴƛŀ t/.ǎ
tŜǎǘƛŎƛŘŜǎκIŜǊōƛŎƛ

ŘŜǎ
tC!{ ϧ мΣпπ
5ƛƻȄŀƴŜ

{ǳǊŦŀŎŜ {ƻƛƭ л π н ƛƴŎƘŜǎм м м м м м м

{ǳǊŦŀŎŜ {ƻƛƭ л π с ƛƴŎƘŜǎм

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅм м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎм м м м м

/ƭŀȅ ол ŦŜŜǘм м м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎм м м м м

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м м

/ƭŀȅ
мл ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎм м м м м

{ǳǊŦŀŎŜ {ƻƛƭ л π н ƛƴŎƘŜǎм м м м м м м

{ǳǊŦŀŎŜ {ƻƛƭ л π с ƛƴŎƘŜǎм

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎм м м м

a²π./tπло/aŜŘƛǳƳ 5ŜŜǇ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

5ƻǿƴƎǊŀŘƛŜƴǘ ²Ŝƭƭ aƻƴƛǘƻǊ /ƭŀȅ ½ƻƴŜΣ ƛŦ ƎǊƻǳƴŘǿŀǘŜǊ ƛǎ 
ǇǊŜǎŜƴǘΦ

пл /ƭŀȅ ол CŜŜǘ ό!ǇǇǊƻȄΦύм м м м м м м

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м м м м

a²π./tπлп.aŜŘƛǳƳ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ ǘƻ ŎƻƴŦƛǊƳ ƛƴǘŜƎǊƛǘȅ ƻŦ Ŏƭŀȅнл /ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м м м м м

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м м м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м м

/ƭŀȅ
мл ŦŜŜǘ ōŜƭƻǿ ǘƻǇ 

ƻŦ Ŏƭŀȅ
м м м м м м м м

/ƭŀȅ
LŦ ŀƴȅ 9ƭŜǾŀǘŜŘ tL5 
aŜŀǎǳǊŜƳŜƴǘǎ

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎ

/ƭŀȅ тл CŜŜǘ ό!ǇǇǊƻȄΦύм м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎм м м м м

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎ

DǊƻǳƴŘǿŀǘŜǊ {ŀƳǇƭŜ !ƴŀƭȅǎƛǎ{ƻƛƭ {ŀƳǇƭŜ !ƴŀƭȅǎƛǎ

/ƻƴŦƛǊƳ /ƭŀȅ ƛǎ LƴǘŀŎǘΣ ±ŜǊƛŦȅ 5ŜŜǇ {ǳƳǇǎ ŘƛŘ ƴƻǘ ŎŀǳǎŜ 
ǊŜƭŜŀǎŜΣ ŎƻƴŦƛǊƳ ŘŜŜǇ ŦƻǳƴŘŀǘƛƻƴǎ ŘƛŘ ƴƻǘ ŀŦŦŜŎǘ ŘŜŜǇ 

ƎǊƻǳƴŘǿŀǘŜǊ

tƭŀƴǘ {ǳōǎŜŎǘƛƻƴ
tƭŀƴǘ {ǳōǎŜŎǘƛƻƴ

!hL
/Ŝƭƭ [ƻŎŀǘƛƻƴ ¢ŀǊƎŜǘ [ƻŎŀǘƛƻƴ

aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ 
5ŜǎƛƎƴŀǘƛƻƴ

¢ȅǇŜ

a²π./tπлм/aŜŘƛǳƳ 5ŜŜǇ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

5ƻǿƴƎǊŀŘƛŜƴǘ ²Ŝƭƭ aƻƴƛǘƻǊ /ƭŀȅ ½ƻƴŜΣ ƛŦ ƎǊƻǳƴŘǿŀǘŜǊ ƛǎ 
ǇǊŜǎŜƴǘΦ

.πн
5ƻǿƴƎǊŀŘƛŜƴǘ 
tŀǊƪƛƴƎ [ƻǘ

wŀǘƛƻƴŀƭŜ {ŀƳǇƭŜ 5ŜǇǘƘ

²ŜǎǘŜǊƴ 
tŜǊƛƳŜǘŜǊ

!hL о π tŀǊƪƛƴƎ [ƻǘ

a²π./tπлм!{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

5ƻǿƴƎǊŀŘƛŜƴǘ ²ŜƭƭΣ 5ƻǿƴƎǊŀŘƛŜƴǘ ƻŦ aŀƴǎƛƻƴ {ǳƳǇΣ 
bƻǊǘƘǿŜǎǘ /ƻǊƴŜǊ ƻŦ ./t

р

a²π./tπлм.aŜŘƛǳƳ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

5ƻǿƴƎǊŀŘƛŜƴǘ ²Ŝƭƭ aƻƴƛǘƻǊ /ƭŀȅ ½ƻƴŜΣ ƛŦ ƎǊƻǳƴŘǿŀǘŜǊ ƛǎ 
ǇǊŜǎŜƴǘΦ

нл

м м м м

пл

м м м м

м м м м

м м м м м

м

²ŜǎǘŜǊƴ 
tŜǊƛƳŜǘŜǊκ[ƛƎƘǘ 
hƛƭ !ǊŜŀ

²ŜǎǘŜǊƴ 
tŜǊƛƳŜǘŜǊ

[ƛƎƘǘ hƛƭ !ǊŜŀ

¢ŀǊ tǊƻŎŜǎǎƛƴƎ 
!ǊŜŀ

bƻǊǘƘ tŜǊƛƳŜǘŜǊ 
²Ŝƭƭ

¦πм

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ

!hL о π tŀǊƪƛƴƎ [ƻǘ

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ

!hL м π bƻǊǘƘ wŀƛƭ 
/ƻǊǊƛŘƻǊ

a²π./tπлн!

a²π./tπлр5

5πф 5ƻǿƴƎǊŀŘƛŜƴǘ [ƛƎƘǘ 
hƛƭ

.πмр 5ƻǿƴƎǊŀŘƛŜƴǘ 
tŀǊƪƛƴƎ [ƻǘ

Cπмм
5ƻǿƴƎǊŀŘƛŜƴǘ ²Ŝŀƪ 
!ƳƳƻƴƛŀ ŀƴŘ 
tƘŜƴƻƭ ¢ŀƴƪǎ

{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

5ƻǿƴƎǊŀŘƛŜƴǘ ²ŜƭƭΣ ŘƻǿƴƎǊŀŘƛŜƴǘ ƻŦ [ƛƎƘǘ hƛƭ ŀƴŘ ²Ŝŀƪ 
!ƳƳƻƴƛŀ ¢ŀƴƪǎ

р

a²π./tπлн.aŜŘƛǳƳ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

5ƻǿƴƎǊŀŘƛŜƴǘ ²Ŝƭƭ aƻƴƛǘƻǊ /ƭŀȅ ½ƻƴŜΣ ƛŦ ƎǊƻǳƴŘǿŀǘŜǊ ƛǎ 
ǇǊŜǎŜƴǘΦ /ƻƭƭŜŎǘ ǘƘƛƴπǿŀƭƭŜŘ ǘǳōŜ ǎŀƳǇƭŜ ŀǘ мл ŦŜŜǘ ŦƻǊ 

ǇŜǊƳŜŀōƛƭƛǘȅ ¢ŜǎǘƛƴƎ
нл

bπс

a²π./tπлп!{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

5ƻǿƴƎǊŀŘƛŜƴǘ ƻŦ ²Ŝŀƪ !ƳƳƻƴƛŀΣ [ƛƎƘǘ hƛƭ ŀƴŘ tƘŜƴƻƭ 
¢ŀƴƪǎ όt¢πлнΣ t¢πлоύΤ ǿŜǎǘ ǉǳŜƴŎƘ ǎǳƳǇΤ .ŀǘǘŜǊȅ bƻΦ м

р

a²π./tπлр!{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

5ƻǿƴƎǊŀŘƛŜƴǘ ²ŜƭƭΣ 5ƻǿƴƎǊŀŘƛŜƴǘ ƻŦ /ƻƪŜ ¸ŀǊŘ ŀƴŘ 
hǾŜǊƘŜŀŘ tƛǇƛƴƎ

5ƻǿƴƎǊŀŘƛŜƴǘ ²Ŝƭƭ aƻƴƛǘƻǊ /ƭŀȅ ½ƻƴŜΣ ƛŦ ƎǊƻǳƴŘǿŀǘŜǊ ƛǎ 
ǇǊŜǎŜƴǘΦ

нл

рa²π./tπло!

a²π./tπло.

{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

aŜŘƛǳƳ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

a²π./tπлс/aŜŘƛǳƳ 5ŜŜǇ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

5ŜŜǇ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

/ƻƴŦƛǊƳ ǘƘƛŎƪƴŜǎǎ ƻŦ ŎƭŀȅΦ   5ƻǳōƭŜ /ŀǎŜ фл

a²π./tπлс!

a²π./tπлр/aŜŘƛǳƳ 5ŜŜǇ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

пл!ǘ ōŀǎŜ ƻŦ ƻƭŘ ǎǳƳǇǎΦ   5ƻǳōƭŜ /ŀǎŜΦ /ƻƭƭŜŎǘ ǘƘƛƴπǿŀƭƭŜŘ 
ǘǳōŜ ŦƻǊ ǇŜǊƳŜŀōƛƭƛǘȅ ŀǘ мл ŦŜŜǘ ƛŦ ƴƻ tL5 ǊŜŀŘƛƴƎ

пл

р{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

bƻǊǘƘ tŜǊƛƳŜǘŜǊ ²ŜƭƭΣ ǇǊŜǾƛƻǳǎ ǿŜƭƭ ƘŀŘ ƭƻǿ 
ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƻŦ ŎȅŀƴƛŘŜΣ ƴƻǊǘƘ ƻŦ ǘŀǊ ǇǊƻŎŜǎǎƛƴƎ

м м м мм

м

м

м

м

м

м

м

мммм

м м мм

ммммм

мммм

мммммм

м

ммм

м

м

м

мм

мм

м

мммм

м

м

р

tŀƎŜ м ƻŦ о aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭǎ



¢ŀōƭŜ π р
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ [ƻŎŀǘƛƻƴ {ǳƳƳŀǊȅ
wƛǾŜǊǾƛŜǿ LƴƴƻǾŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ /ŀƳǇǳǎ
¢ƻǿƴ ƻŦ ¢ƻƴŀǿŀƴŘŀΣ bŜǿ ¸ƻǊƪ

.ƻǊƛƴƎ 5ŜǇǘƘ {ƻƛƭ {ŀƳǇƭŜǎ

όCŜŜǘύ CƻǊƳŀǘƛƻƴ ±h/ǎ {±h/ǎ /ȅŀƴƛŘŜ t/.ǎ aŜǘŀƭǎ aŜǊŎǳǊȅ
tŜǎǘƛŎƛŘŜǎκIŜǊōƛŎ

ƛŘŜǎ
tC!{

DŜƻǘŜŎƘƴƛŎŀƭ 
ό¦²Σ tŜǊƳύ

±h/ǎ {±h/ǎ /ȅŀƴƛŘŜ aŜǘŀƭǎ aŜǊŎǳǊȅ !ƳƳƻƴƛŀ t/.ǎ
tŜǎǘƛŎƛŘŜǎκIŜǊōƛŎƛ

ŘŜǎ
tC!{ ϧ мΣпπ
5ƛƻȄŀƴŜ

DǊƻǳƴŘǿŀǘŜǊ {ŀƳǇƭŜ !ƴŀƭȅǎƛǎ{ƻƛƭ {ŀƳǇƭŜ !ƴŀƭȅǎƛǎ

tƭŀƴǘ {ǳōǎŜŎǘƛƻƴ
tƭŀƴǘ {ǳōǎŜŎǘƛƻƴ

!hL
/Ŝƭƭ [ƻŎŀǘƛƻƴ ¢ŀǊƎŜǘ [ƻŎŀǘƛƻƴ

aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ 
5ŜǎƛƎƴŀǘƛƻƴ

¢ȅǇŜ wŀǘƛƻƴŀƭŜ {ŀƳǇƭŜ 5ŜǇǘƘ

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м м

/ƭŀȅ
мл ŦŜŜǘ ōŜƭƻǿ ǘƻǇ 

ƻŦ Ŏƭŀȅ
м м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎм м м м м

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎ

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎм м м м

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м м

/ƭŀȅ
мл ŦŜŜǘ ōŜƭƻǿ ǘƻǇ 

ƻŦ Ŏƭŀȅ
м м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎм м м м м

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м м

/ƭŀȅ
мл ŦŜŜǘ ōŜƭƻǿ ǘƻǇ 

ƻŦ Ŏƭŀȅ
м м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎ

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎм м м м м

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м м м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎ

{ǳǊŦŀŎŜ {ƻƛƭ л π н ƛƴŎƘŜǎм м м м м м м

{ǳǊŦŀŎŜ {ƻƛƭ л π с ƛƴŎƘŜǎм

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м м м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м м

/ƭŀȅ
мл ŦŜŜǘ ōŜƭƻǿ ǘƻǇ 

ƻŦ Ŏƭŀȅ
м м м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎм м м м м

/ƻƪŜ 
aŀƴŀƎŜƳŜƴǘ !ǊŜŀ

/ƻƪŜ 
aŀƴŀƎŜƳŜƴǘ !ǊŜŀ

tǊƻŎŜǎǎ !ǊŜŀ

¢ŀǊ tǊƻŎŜǎǎƛƴƎ 
!ǊŜŀ

/ƻƪŜ ¸ŀǊŘ

bπмм!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ

!hL п π /ƻƪŜ ¸ŀǊŘ

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ

!hL п π /ƻƪŜ ¸ŀǊŘ

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ

!hL п π /ƻƪŜ ¸ŀǊŘ

!hL о π tŀǊƪƛƴƎ [ƻǘ

tǊƻŎŜǎǎƛƴƎ !ǊŜŀ

/ƻƪŜ ¸ŀǊŘ

/ƻƪŜ ¸ŀǊŘ .πно

a²π./tπлт!

a²π./tπлу.

a²π./tπлу!

a²π./tπмн.

a²π./tπмн!

·πмн

!9πу

!vπмс

hπмо

vπф

wπс

a²π./tπлф.

{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

a²π./tπлф! {ƻǳǘƘŜǊƴ [ƛƳƛǘ ƻŦ tǊƻŎŜǎǎ !ǊŜŀ bŜŀǊ {¢πлс

bŜŀǊ {¢πлс

нл

р!ƭƻƴƎ vǳŜƴŎƘ [ƛƴŜΣ ŘƻǿƴƎǊŀŘƛŜƴǘ ƻŦ ŎƻƭƭŜŎǘƛƻƴ ǎǳƳǇ ŀƴŘ 
ŜȄƘŀǳǎǘ ƘŜŀŘŜǊ ŀƪŀ Ϧ²ŀǎǘŜ IŜŀǘ ¢ǳƴƴŜƭϦΦ

{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

a²π./tπлт/aŜŘƛǳƳ 5ŜŜǇ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

пл

р5ƻǿƴƎǊŀŘƛŜƴǘ ƻŦ {¢πлт ŀƴŘ Ŏƻŀƭ ōǊŜŀƪŜǊ ōǳƛƭŘƛƴƎ όƛƴŎƭǳŘŜ 
ƻƭŘ ǘǊŀƴǎŦƻǊƳŜǊ ōŀƴƪύ

aŜŘƛǳƳ 5ŜŜǇ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

нл

р

aŜŘƛǳƳ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

a²π./tπмл/

a²π./tπмл!

нл

рbŜŀǊ vǳŜƴŎƘ tƛǘ ŀƴŘ /ƻƪŜ wŀƛƭ ¸ŀǊŘ

aŜŘƛǳƳ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

a²π./tπмм.

a²π./tπмм!

пл

р

bŜŀǊ ¢ŀǊ tǊƻŎŜǎǎƛƴƎ !ǊŜŀ

bŜŀǊ ¢ŀǊ tǊƻŎŜǎǎƛƴƎ !ǊŜŀΣ bƻǊǘƘ {ƛŘŜ ƻŦ ¢ŀǊ tǊƻŎŜǎǎƛƴƎΣ 
5ƻǿƴƎǊŀŘƛŜƴǘ ƻŦ /ƘƛƭƭŜǊ .ǳƛƭŘƛƴƎ ŀƴŘ ²ŀǎǘŜ hƛƭ tǳƳǇƛƴƎ

aŜŘƛǳƳ 5ŜŜǇ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

нл5ƻǿƴƎǊŀŘƛŜƴǘ ²Ŝƭƭ aƻƴƛǘƻǊ /ƭŀȅ ½ƻƴŜΣ ƛŦ ƎǊƻǳƴŘǿŀǘŜǊ ƛǎ 
ǇǊŜǎŜƴǘΦ

aŜŘƛǳƳ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

a²π./tπмо.

р5ƻǿƴƎǊŀŘƛŜƴǘ ƻŦ ŘŜōǊƛǎ ǇƛƭŜǎΣ ǳǇƎǊŀŘƛŜƴǘ ƻŦ /ƻƪŜ ¸ŀǊŘ
{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 

²Ŝƭƭ
a²π./tπмо!

нл

р

5ƻǿƴƎǊŀŘƛŜƴǘ ²Ŝƭƭ aƻƴƛǘƻǊ /ƭŀȅ ½ƻƴŜΣ ƛŦ ƎǊƻǳƴŘǿŀǘŜǊ ƛǎ 
ǇǊŜǎŜƴǘΦ

5ƻǿƴƎǊŀŘƛŜƴǘ ²ŜƭƭΣ 5ƻǿƴƎǊŀŘƛŜƴǘ ƻŦ tǳǊƛŦƛŜǊ .ƻȄŜǎκLǊƻƴ 
hȄƛŘŜ !ǊŜŀ

aŜŘƛǳƳ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

a²π./tπмр/

a²π./tπмр!

пл

р

5ƻǳōƭŜ /ŀǎŜΦ /ƻƭƭŜŎǘ ǘƘƛƴπǿŀƭƭŜŘ ǘǳōŜ ŀǘ мл ŦŜŜǘ ōŜƭƻǿ ǘƻǇ 
ƻŦ Ŏƭŀȅ ŦƻǊ ǇŜǊƳŜŀōƛƭƛǘȅ ƛŦ ƴƻ tL5 ǊŜŀŘƛƴƎ

/ƻƴŦƛǊƳ /ƭŀȅ ƛǎ LƴǘŀŎǘΣ 5ƻǿƴƎǊŀŘƛŜƴǘ ƻŦ /ƻƪŜ ¸ŀǊŘΣ aƛȄƛƴƎ 
tŀŘΣ /ƻŀƭ /ƻƴǾŜȅƻǊ ¢ǳƴƴŜƭ

aŜŘƛǳƳ 5ŜŜǇ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ
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¢ŀōƭŜ π р
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ [ƻŎŀǘƛƻƴ {ǳƳƳŀǊȅ
wƛǾŜǊǾƛŜǿ LƴƴƻǾŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ /ŀƳǇǳǎ
¢ƻǿƴ ƻŦ ¢ƻƴŀǿŀƴŘŀΣ bŜǿ ¸ƻǊƪ

.ƻǊƛƴƎ 5ŜǇǘƘ {ƻƛƭ {ŀƳǇƭŜǎ

όCŜŜǘύ CƻǊƳŀǘƛƻƴ ±h/ǎ {±h/ǎ /ȅŀƴƛŘŜ t/.ǎ aŜǘŀƭǎ aŜǊŎǳǊȅ
tŜǎǘƛŎƛŘŜǎκIŜǊōƛŎ

ƛŘŜǎ
tC!{

DŜƻǘŜŎƘƴƛŎŀƭ 
ό¦²Σ tŜǊƳύ

±h/ǎ {±h/ǎ /ȅŀƴƛŘŜ aŜǘŀƭǎ aŜǊŎǳǊȅ !ƳƳƻƴƛŀ t/.ǎ
tŜǎǘƛŎƛŘŜǎκIŜǊōƛŎƛ

ŘŜǎ
tC!{ ϧ мΣпπ
5ƛƻȄŀƴŜ

DǊƻǳƴŘǿŀǘŜǊ {ŀƳǇƭŜ !ƴŀƭȅǎƛǎ{ƻƛƭ {ŀƳǇƭŜ !ƴŀƭȅǎƛǎ

tƭŀƴǘ {ǳōǎŜŎǘƛƻƴ
tƭŀƴǘ {ǳōǎŜŎǘƛƻƴ

!hL
/Ŝƭƭ [ƻŎŀǘƛƻƴ ¢ŀǊƎŜǘ [ƻŎŀǘƛƻƴ

aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ 
5ŜǎƛƎƴŀǘƛƻƴ

¢ȅǇŜ wŀǘƛƻƴŀƭŜ {ŀƳǇƭŜ 5ŜǇǘƘ

{ǳǊŦŀŎŜ {ƻƛƭ л π н ƛƴŎƘŜǎм м м м м м м

{ǳǊŦŀŎŜ {ƻƛƭ л π с ƛƴŎƘŜǎм

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎм м м м

/ƭŀȅ ол CŜŜǘ ό!ǇǇǊƻȄΦύм м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎ

{ǳǊŦŀŎŜ {ƻƛƭ л π н ƛƴŎƘŜǎм м м м м м м

{ǳǊŦŀŎŜ {ƻƛƭ л π с ƛƴŎƘŜǎм

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м м м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎ

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎм м м м

/ƻŀƭ ¸ŀǊŘ wπон ƴƻǘ ǳǎŜŘ{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

5ƻǿƴƎǊŀŘƛŜƴǘ ƻŦ aƛȄƛƴƎ tŀŘ р {ǳǊŦŀŎŜ

¢ƻǇ ƻŦ /ƭŀȅ

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎм м м м

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘм м м м м

/ƭŀȅ
¢ƻǇ ƻŦ /ƭŀȅм м м м

/ƭŀȅ
о ŦŜŜǘ ōŜƭƻǿ ¢ƻǇ 

ƻŦ /ƭŀȅ
м м м м

/ƭŀȅ .ƻǘǘƻƳ ƻŦ .ƻǊƛƴƎм м м м

bƻǘŜǎΥ

ур ур ур мр сл ул мф нл п пн пн пн ну нф с ф ф ф

²ŀǘŜǊ ¢ǊŜŀǘƳŜƴǘ 
!ǊŜŀ ό{ƻǳǘƘύ

{ƻǳǘƘ tŜǊƛƳŜǘŜǊ 
²Ŝƭƭ

!hL с π ²ŀǘŜǊ 
¢ǊŜŀǘƳŜƴǘ

!hL т π {ƻǳǘƘ 5ǊŀƛƴŀƎŜ

!hL т π {ƻǳǘƘ 5ǊŀƛƴŀƎŜ

!hL р π /ƻŀƭ ¸ŀǊŘ

!hL р π /ƻŀƭ ¸ŀǊŘ

{ƻǳǘƘ tŜǊƛƳŜǘŜǊ

/ƻŀƭ ¸ŀǊŘ

aƛȄƛƴƎ tŀŘ !.πнп

9πоп

wπон

!bπнм

!Dπнф

пл

нл

р

5ƻǿƴƎǊŀŘƛŜƴǘ ²Ŝƭƭ aƻƴƛǘƻǊ /ƭŀȅ ½ƻƴŜΣ ƛŦ ƎǊƻǳƴŘǿŀǘŜǊ ƛǎ 
ǇǊŜǎŜƴǘΦ

5ƻǿƴƎǊŀŘƛŜƴǘ ²Ŝƭƭ aƻƴƛǘƻǊ /ƭŀȅ ½ƻƴŜΣ ƛŦ ƎǊƻǳƴŘǿŀǘŜǊ ƛǎ 
ǇǊŜǎŜƴǘΦ

5ƻǿƴƎǊŀŘƛŜƴǘ ƻŦ ²ŀǎǘŜǿŀǘŜǊ ¢ǊŜŀǘƳŜƴǘ ¢ŀƴƪǎΣ 
¦ǇƎǊŀŘƛŜƴǘ ƻŦ {ƛǘŜ млфΦ

aŜŘƛǳƳ 5ŜŜǇ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

aŜŘƛǳƳ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

a²π./tπмс/

a²π./tπмс.

a²π./tπмс!

р

5ƻǿƴƎǊŀŘƛŜƴǘ ²Ŝƭƭ aƻƴƛǘƻǊ /ƭŀȅ ½ƻƴŜΣ ƛŦ ƎǊƻǳƴŘǿŀǘŜǊ ƛǎ 
ǇǊŜǎŜƴǘΦ

wŜǇƭŀŎŜ ƘƛǎǘƻǊƛŎ ǿŜƭƭ ǘƘŀǘ ƘŀŘ ŎȅŀƴƛŘŜ ŘŜǘŜŎǘƛƻƴǎΦ

aŜŘƛǳƳ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

a²π./tπму.

a²π./tπму!

нл

р

{ƛŘŜ ƎǊŀŘƛŜƴǘ ²Ŝƭƭ aƻƴƛǘƻǊ /ƭŀȅ ½ƻƴŜΣ ƛŦ ƎǊƻǳƴŘǿŀǘŜǊ ƛǎ 
ǇǊŜǎŜƴǘΦ

{ƻǳǘƘ tŜǊƛƳŜǘŜǊ ²ŜƭƭΣ ǊŜǇƭŀŎŜ ƭƻǎǘ ǿŜƭƭΦ

aŜŘƛǳƳ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

a²π./tπмф.

a²π./tπмф!

нл

р5ƻǿƴƎǊŀŘƛŜƴǘ ƻŦ aƛȄƛƴƎ tŀŘ

aŜŘƛǳƳ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

a²π./tπнл.

a²π./tπнл!

нл

р

5ƻǿƴƎǊŀŘƛŜƴǘ ²Ŝƭƭ aƻƴƛǘƻǊ /ƭŀȅ ½ƻƴŜΣ ƛŦ ƎǊƻǳƴŘǿŀǘŜǊ ƛǎ 
ǇǊŜǎŜƴǘΦ

¦ǇƎǊŀŘƛŜƴǘ ƻŦ /ƻƭ ¸ŀǊŘΣ 5ƻǿƴƎǊŀŘƛŜƴǘ ƻŦ ¢ŀǊ {ŜŜǇ

aŜŘƛǳƳ 5ŜǇǘƘ 
aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ

{Ƙŀƭƭƻǿ aƻƴƛǘƻǊƛƴƎ 
²Ŝƭƭ

a²π./tπмт.

a²π./tπмт!

нл

м

ммм

ммммм

м

м

м

ммммм

ммм

ммм ммм

ммм

м

м

м

м

м

м

м

м

м

м

м

м

мΦ aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭ a²π./tπмп ƘŀŘ ōŜŜƴ ǇƭŀƴƴŜŘ ŦƻǊ ǘƘŜ ǿŜǎǘ ǎƛŘŜ ƻŦ ¢ŀǊ {ŜŜǇ мΦ   ! ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭ ƛǎ ōŜƛƴƎ ǇƭŀƴƴŜŘ 
ŦƻǊ ǘƘŜ {ƛǘŜ ммл ƛƴǾŜǎǘƛƎŀǘƛƻƴ ŀǘ ǘƘŀǘ ƭƻŎŀǘƛƻƴΣ ǎƻ a²π./tπмп ƛǎ ƴƻǘ ǊŜǉǳƛǊŜŘΦ

м

м ммм

м

м

м

м

tŀƎŜ о ƻŦ о aƻƴƛǘƻǊƛƴƎ ²Ŝƭƭǎ



¢ŀōƭŜ π с
¢Ŝǎǘ tƛǘǎ
wƛǾŜǊǾƛŜǿ LƴƴƻǾŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ /ŀƳǇǳǎΣ LƴŎΦ
¢ƻǿƴ ƻŦ ¢ƻƴŀǿŀƴŘŀΣ bŜǿ ¸ƻǊƪ

¢Ŝǎǘ tƛǘ 5ŜǇǘƘ {ƻƛƭ {ŀƳǇƭŜǎ

όCŜŜǘύ CƻǊƳŀǘƛƻƴ ±h/ǎ {±h/ǎ /ȅŀƴƛŘŜ t/.ǎ aŜǘŀƭǎ aŜǊŎǳǊȅ
tŜǎǘƛŎƛŘŜǎκIŜǊōƛ

ŎƛŘŜǎ
tC!{ ϧ мΣпπ
5ƛƻȄŀƴŜ

!ǎǎŜǎǎ wŀƛƭ /ƻǊǊƛŘƻǊΦ ¢Ŝǎǘ tƛǘ ǎƘŀƭƭ ōŜ ƻǊƛŜƴǘŜŘ Ŝŀǎǘ ǘƻ ǿŜǎǘ 
ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ŜƴǘƛǊŜ ƭŜƴƎǘƘ ƻŦ ŦƻǊƳŜǊ ŜȄŎŀǾŀǘƛƻƴ ƛƴ 

ǾƛŎƛƴƛǘȅ ƻŦ {Ǉƛƭƭǎ !ǊŜŀ .
{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м м м м

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴ/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м м м м

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м

bƻǊǘƘ ǎƛŘŜ ƻŦ ¢ŀǊ tǊƻŎŜǎǎƛƴƎ{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м м м м

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴbκ! bκ!

{ŀƳǇƭŜ 5ŜǇǘƘwŀǘƛƻƴŀƭŜκ{ǇŜŎƛŦƛŎ wŜǉǳƛǊŜƳŜƴǘǎ

р

р

р

р

¢tπ./tπлоbƻǊǘƘ {ƛŘŜ ƻŦ hǊƛƎƛƴŀƭ .ŀǘǘŜǊȅΣ ƴŜŀǊ ōƻȄ ŎǳƭǾŜǊǘ

{ƻƛƭ {ŀƳǇƭŜ !ƴŀƭȅǎƛǎ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΣ LƴǾŜǎǘƛƎŀǘŜ ǇƻǘŜƴǘƛŀƭ ǎƻǳǊŎŜ ƻŦ ǘŀǊ ǎŜŜǇΣ ŎƘŀǊŀŎǘŜǊƛȊŜ Ŧƛƭƭκǎƻƛƭ ƻǾŜǊ ŎƭŀȅΦ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

!hL м π bƻǊǘƘ wŀƛƭ /ƻǊǊƛŘƻǊ!.πн ǘƻ !/πн ¢tπ./tπмп р

¢tπ./tπлм
!ǎǎŜǎǎ ǎƻƛƭǎ ŀŘƧŀŎŜƴǘ ǘƻ  ƘŜŀǾȅ ŜǉǳƛǇƳŜƴǘ ōǳƛƭŘƛƴƎ όwƻǳƴŘ 

IƻǳǎŜύ ŀƴŘ {Ǉƛƭƭ !ǊŜŀ 5
р

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ Yπр ¢tπ./tπлн!ǎǎŜǎǎ ƘƛƎƘ ǘǊŀŦŦƛŎ ŀǊŜŀ ƛƴ tǊƻŘǳŎǘƛƻƴ !ǊŜŀ

Iπп ǘƻ Lπр

!hL м π bƻǊǘƘ wŀƛƭ /ƻǊǊƛŘƻǊ.!πм ǘƻ .!πо¢tπ./tπпл
!ǎǎŜǎǎ ǘƘŜ ǎƻƛƭǎ Ŝŀǎǘ ƻŦ ǘƘŜ /ƻƭƭŜŎǘƛƻƴ aŀƛƴǎ ŀƴŘ ǘƘŜ ¢ŀǊ 

{ŜŜǇ ōŜǘǿŜŜƴ ǘƘŜ aŀƛƴǎ ŀƴŘ {ƛǘŜ ммлΦ   
р

!hL м π bƻǊǘƘ wŀƛƭ /ƻǊǊƛŘƻǊ!²πо ǘƻ !¸πо

tƭŀƴǘ {ǳōǎŜŎǘƛƻƴ
!hL

/Ŝƭƭ [ƻŎŀǘƛƻƴ {ŀƳǇƭŜ L5

!hL  н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ tπп ǘƻ tπо

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ

¢tπ./tπоу
!ǎǎŜǎǎ ǘƘŜ ǎƻƛƭǎ ƛƴ ǘƘŜ ǾƛŎƛƴƛǘȅ ƻŦ ǘƘŜ .ŜǘƘƭŜƘŜƳ {ǘŜŜƭ 

/ƻƭƭŜŎǘƛƻƴ aŀƛƴǎ ŀƴŘ ǘƘŜ ¢ŀǊ {ŜŜǇ ōŜǘǿŜŜƴ ǘƘŜ aŀƛƴǎ ŀƴŘ 
{ƛǘŜ ммл

р

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ [πф

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ ¦πо ¢tπ./tπлр

¢tπ./tπлп{ƻǳǘƘ ƻŦ /ƻƴǘŀƛƴŜǊ {ǘƻǊŀƎŜΣ ƴŜŀǊ ǿŜǎǘ ŦƭŀǊŜ

tŀƎŜ м ƻŦ т ¢Ŝǎǘ tƛǘǎ



¢ŀōƭŜ π с
¢Ŝǎǘ tƛǘǎ
wƛǾŜǊǾƛŜǿ LƴƴƻǾŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ /ŀƳǇǳǎΣ LƴŎΦ
¢ƻǿƴ ƻŦ ¢ƻƴŀǿŀƴŘŀΣ bŜǿ ¸ƻǊƪ

¢Ŝǎǘ tƛǘ 5ŜǇǘƘ {ƻƛƭ {ŀƳǇƭŜǎ

όCŜŜǘύ CƻǊƳŀǘƛƻƴ ±h/ǎ {±h/ǎ /ȅŀƴƛŘŜ t/.ǎ aŜǘŀƭǎ aŜǊŎǳǊȅ
tŜǎǘƛŎƛŘŜǎκIŜǊōƛ

ŎƛŘŜǎ
tC!{ ϧ мΣпπ
5ƛƻȄŀƴŜ

{ŀƳǇƭŜ 5ŜǇǘƘwŀǘƛƻƴŀƭŜκ{ǇŜŎƛŦƛŎ wŜǉǳƛǊŜƳŜƴǘǎ

{ƻƛƭ {ŀƳǇƭŜ !ƴŀƭȅǎƛǎ
tƭŀƴǘ {ǳōǎŜŎǘƛƻƴ

!hL
/Ŝƭƭ [ƻŎŀǘƛƻƴ {ŀƳǇƭŜ L5

²Ŝǎǘ ƻŦ /ƻŀƭ IŀƴŘƭƛƴƎ .ǳƛƭŘƛƴƎ{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ ŎƭŀȅκŦƻǳƴŘŀǘƛƻƴǎbκ! bκ!

bƻǊǘƘǿŜǎǘ ƻŦ /ƻƳǇǊŜǎǎƻǊ .ǳƛƭŘƛƴƎ{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴbκ! bκ!

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м

{Ƙŀƭƭƻǿ Ŧƛƭƭbκ!

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ

{Ƙŀƭƭƻǿ Ŧƛƭƭbκ! м м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м м м

!ǎǎŜǎǎ ƘƛƎƘ ǘǊŀŦŦƛŎ ŀǊŜŀ ƛƴ tǊƻŘǳŎǘƛƻƴ !ǊŜŀΣ ŦƻǊƳŜǊ ōŀƎ 
ƘƻǳǎŜ ŀǊŜŀ

р

р

¢tπ./tπлс р
hōǎŜǊǾŀǘƛƻƴ hƴƭȅ π ¢ŀǊ ŀƴŘ Cƛƭƭ /ƘŀǊŀŎǘŜǊ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ 5ŜǘŜǊƳƛƴŜ ƛŦ ǘƘŜǊŜ ƛǎ ŀ ŦƻǊƳŜǊ .ŀǘǘŜǊȅ CƻǳƴŘŀǘƛƻƴ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅ π ¢ŀǊ ŀƴŘ Cƛƭƭ /ƘŀǊŀŎǘŜǊ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅ

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ
!²πс ǘƻ 
!²πт

¢tπ./tπпн
!ǎǎŜǎǎ ǎƻƛƭǎ ŀƭƻƴƎ ǘƘŜ ŜŀǎǘŜǊƴ ōƻǳƴŘŀǊȅ ƻŦ !hL ǿƛǘƘ {ƛǘŜ 

ммл
р

¢tπ./tπоф

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ ½πмл ¢tπ./tπмм

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ !aπу ¢tπ./tπмо

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ !Iπу ¢tπ./tπмн

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ tπмл

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ ²πф ¢tπ./tπлу
²ŀǘŜǊ ŀŎŎǳƳǳƭŀǘƛƻƴ ŀǊŜŀ ŀƭƻƴƎ tǳǎƘŜǊΣ ǇǳƳǇ Řƻǿƴ ōŜŦƻǊŜ 
ǘŜǎǘ ǇƛǘǘƛƴƎΦ   5ǳǊƛƴƎ ¢Ŝǎǘ tƛǘǘƛƴƎΣ ƛƴǎǘŀƭƭ ŘǊŀƛƴ ǘƻ .ƻȄ 

/ǳƭǾŜǊǘΦ

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ !Dπо ǘƻ !Lπо

р

!ǎǎŜǎǎ ǎƻƛƭǎ ƴŜŀǊ tǳǊƛŦƛŜǊ .ƻȄŜǎр

р

рbπп ǘƻ bπр¢tπ./tπпо

!ǎǎŜǎǎ ǎƻƛƭǎ ƴŜŀǊ tǳǊƛŦƛŜǊ .ƻȄŜǎ

!ǎǎŜǎǎ ǎƻƛƭǎ ƛƴ ǘƘŜ tǊƻŎŜǎǎ !ǊŜŀ ƛƴ ǘƘŜ ±ƛŎƛƴƛǘȅ ƻŦ ǘƘŜ 
CƻǊƳŜǊ ²Ŝǎǘ CƭŀǊŜ

tŀƎŜ н ƻŦ т ¢Ŝǎǘ tƛǘǎ



¢ŀōƭŜ π с
¢Ŝǎǘ tƛǘǎ
wƛǾŜǊǾƛŜǿ LƴƴƻǾŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ /ŀƳǇǳǎΣ LƴŎΦ
¢ƻǿƴ ƻŦ ¢ƻƴŀǿŀƴŘŀΣ bŜǿ ¸ƻǊƪ

¢Ŝǎǘ tƛǘ 5ŜǇǘƘ {ƻƛƭ {ŀƳǇƭŜǎ

όCŜŜǘύ CƻǊƳŀǘƛƻƴ ±h/ǎ {±h/ǎ /ȅŀƴƛŘŜ t/.ǎ aŜǘŀƭǎ aŜǊŎǳǊȅ
tŜǎǘƛŎƛŘŜǎκIŜǊōƛ

ŎƛŘŜǎ
tC!{ ϧ мΣпπ
5ƛƻȄŀƴŜ

{ŀƳǇƭŜ 5ŜǇǘƘwŀǘƛƻƴŀƭŜκ{ǇŜŎƛŦƛŎ wŜǉǳƛǊŜƳŜƴǘǎ

{ƻƛƭ {ŀƳǇƭŜ !ƴŀƭȅǎƛǎ
tƭŀƴǘ {ǳōǎŜŎǘƛƻƴ

!hL
/Ŝƭƭ [ƻŎŀǘƛƻƴ {ŀƳǇƭŜ L5

{Ƙŀƭƭƻǿ Ŧƛƭƭbκ! м м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м

{Ƙŀƭƭƻǿ Ŧƛƭƭbκ! м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м

bŜŀǊ ƻƭŘ ¢ǊŀƴǎŦƻǊƳŜǊǎ ŦƻǊ ǘƘŜ .ǊŜŀƪŜǊ .ǳƛƭŘƛƴƎΦ{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м м м

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴ/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ

hƴŜ ƻŦ ǎŜǾŜƴ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻƪŜ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   
Cƛƴŀƭ ƭƻŎŀǘƛƻƴǎ ǘƻ ōŜ 5ŜǘŜǊƳƛƴŜŘ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƭŜǘƛƻƴ ƻŦ 

/ƻƪŜ wŜŎƻǾŜǊȅΦ

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴ

hƴŜ ƻŦ ǎŜǾŜƴ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻƪŜ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   
Cƛƴŀƭ ƭƻŎŀǘƛƻƴǎ ǘƻ ōŜ 5ŜǘŜǊƳƛƴŜŘ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƭŜǘƛƻƴ ƻŦ 

/ƻƪŜ wŜŎƻǾŜǊȅΦ
{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴ/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ

hƴŜ ƻŦ ǎŜǾŜƴ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻƪŜ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   
Cƛƴŀƭ ƭƻŎŀǘƛƻƴǎ ǘƻ ōŜ 5ŜǘŜǊƳƛƴŜŘ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƭŜǘƛƻƴ ƻŦ 

/ƻƪŜ wŜŎƻǾŜǊȅΦ

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴ

hƴŜ ƻŦ ǎŜǾŜƴ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻƪŜ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   
Cƛƴŀƭ ƭƻŎŀǘƛƻƴǎ ǘƻ ōŜ 5ŜǘŜǊƳƛƴŜŘ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƭŜǘƛƻƴ ƻŦ 

/ƻƪŜ wŜŎƻǾŜǊȅΦ
bκ! bκ!

hƴƭȅ ŎƻƭƭŜŎǘ ǎŀƳǇƭŜ ŦǊƻƳ ǘƘŜ ǘƻǇ ƻŦ  ǘƘŜ /ƭŀȅ/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м

р
hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

bκ!

bκ!

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ
р

¢tπ./tπмс

!hL п π /ƻƪŜ ¸ŀǊŘ!5πмф ¢tπ./tπму

!hL п π /ƻƪŜ ¸ŀǊŘ

5πмс ǘƻ 5πму¢tπ./tπпр

!hL п π /ƻƪŜ ¸ŀǊŘhπму

!hL о π tŀǊƪƛƴƎ [ƻǘ

tπмп ¢tπ./tπлт

р

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ

!hL п π /ƻƪŜ ¸ŀǊŘIπмт ¢tπ./tπмр р

!{πн ǘƻ !{πп¢tπ./tπпс!ǎǎŜǎǎ ǎƻƛƭǎ ƛƴ ǘƘŜ ƴƻǊǘƘǿŜǎǘ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ tǊƻŎŜǎǎ !ǊŜŀр

!ǎǎŜǎǎ ǎƻƛƭǎ ƛƴ ǘƘŜ !ŎŎŜǎǎ wƻŀŘр

!hL п π /ƻƪŜ ¸ŀǊŘ²πму ¢tπ./tπмт р

tŀƎŜ о ƻŦ т ¢Ŝǎǘ tƛǘǎ



¢ŀōƭŜ π с
¢Ŝǎǘ tƛǘǎ
wƛǾŜǊǾƛŜǿ LƴƴƻǾŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ /ŀƳǇǳǎΣ LƴŎΦ
¢ƻǿƴ ƻŦ ¢ƻƴŀǿŀƴŘŀΣ bŜǿ ¸ƻǊƪ

¢Ŝǎǘ tƛǘ 5ŜǇǘƘ {ƻƛƭ {ŀƳǇƭŜǎ

όCŜŜǘύ CƻǊƳŀǘƛƻƴ ±h/ǎ {±h/ǎ /ȅŀƴƛŘŜ t/.ǎ aŜǘŀƭǎ aŜǊŎǳǊȅ
tŜǎǘƛŎƛŘŜǎκIŜǊōƛ

ŎƛŘŜǎ
tC!{ ϧ мΣпπ
5ƛƻȄŀƴŜ

{ŀƳǇƭŜ 5ŜǇǘƘwŀǘƛƻƴŀƭŜκ{ǇŜŎƛŦƛŎ wŜǉǳƛǊŜƳŜƴǘǎ

{ƻƛƭ {ŀƳǇƭŜ !ƴŀƭȅǎƛǎ
tƭŀƴǘ {ǳōǎŜŎǘƛƻƴ

!hL
/Ŝƭƭ [ƻŎŀǘƛƻƴ {ŀƳǇƭŜ L5

hƴŜ ƻŦ ǎŜǾŜƴ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻƪŜ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   
¢Ƙƛǎ ǘŜǎǘ Ǉƛǘ ƛǎ ƛƴ ŀƴ ŀǊŜŀ ǘƘŀǘ ǿŀǎ ŎƻǾŜǊŜŘ ǿƛǘƘ ŀ ǇƛƭŜ ƻŦ 
ŘŜōǊƛǎΣ ǎƻ ƛǘ ǿƛƭƭ ŀƭǎƻ ōŜ ǳǎŜŘ ǘƻ ŎƻƴŦƛǊƳ ǘƘŜ ŘŜōǊƛǎ Ƙŀǎ 
ōŜŜƴ ǊŜƳƻǾŜŘ ŀƴŘ ƛŦ ƴƻ ƻǘƘŜǊ ƳŀǘŜǊƛŀƭǎ ŀǊŜ ƛƴ ǘƘŜ ǎƻƛƭǎ 

ŀōƻǾŜ ǘƘŜ ŎƭŀȅΦ

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴ

hƴŜ ƻŦ ǎŜǾŜƴ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻƪŜ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   
¢ƘŜ ŎƻƪŜ ƛƴ ǘƘƛǎ ŀǊŜŀ ƛǎ ƴƻǘ ƳŀǊƪŜǘŀōƭŜ ŘǳŜ ǘƻ ƳƛȄƛƴƎ ƻŦ Ǌŀƛƭ 

ƳŀǘŜǊƛŀƭǎ ǇƻǎǘπŀǳŎǘƛƻƴΦ
bκ! bκ!

/ƭŀȅ ŘŜǇǘƘ ƻƴƭȅ /ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ

hƴŜ ƻŦ ǎŜǾŜƴ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻƪŜ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   
¢ƘŜ ŎƻƪŜ ƛƴ ǘƘƛǎ ŀǊŜŀ ƛǎ ƴƻǘ ƳŀǊƪŜǘŀōƭŜ ŘǳŜ ǘƻ ƳƛȄƛƴƎ ƻŦ Ǌŀƛƭ 

ƳŀǘŜǊƛŀƭǎ ǇƻǎǘπŀǳŎǘƛƻƴΦ
bκ! bκ!

/ƭŀȅ ŘŜǇǘƘ ƻƴƭȅ /ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ

!ǎǎŜǎǎ ŀǊŜŀ ƻŦ ǘƘŜ ǘƘǊŜŜ ŦƻǊƳŜǊ ǘŀƴƪǎ Ŝŀǎǘ ƻŦ ¢ŀǊ {ŜŜǇ н bκ!bκ!

/ƭŀȅ ŘŜǇǘƘ ŀƴŘ ǘǊŀŎŜ ǎƻǳǊŎŜ ƻŦ ǘŀǊ ǎŜŜǇ/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ

hƴŜ ƻŦ ŦƛǾŜ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻŀƭ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   
²ŜǎǘŜǊƴ Ƴƻǎǘ ǘŜǎǘ ǘǊŜƴŎƘ ǘƻ ŎƘŀǊŀŎǘŜǊƛȊŜ ǎƻƛƭǎ ŀōƻǾŜ Ŏƭŀȅ 

ŀǘ ǘƘŜ ŘƻǿƴƎǊŀŘƛŜƴǘ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ȅŀǊŘΦ
{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м м м м

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴbκ! bκ!

hƴŜ ƻŦ ŦƛǾŜ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻŀƭ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   Cƛƴŀƭ 
ƭƻŎŀǘƛƻƴǎ ǘƻ ōŜ 5ŜǘŜǊƳƛƴŜŘ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƭŜǘƛƻƴ ƻŦ /ƻƪŜ 

wŜŎƻǾŜǊȅΦ
bκ! bκ!

hƴƭȅ ŎƻƭƭŜŎǘ ǎŀƳǇƭŜ ŦƻǊƳ ǘƘŜ ǘƻǇ ƻŦ  ǘƘŜ /ƭŀȅ/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м

р bκ!

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

р

!hL п π /ƻƪŜ ¸ŀǊŘD π мо ¢tπ./tπон р

!{πмс ǘƻ 
!¦πмс

¢tπ./tπмф

!hL п π /ƻƪŜ ¸ŀǊŘ !wπнм ǘƻ !¦πнл¢tπ./tπоп р

!hL р π /ƻŀƭ ¸ŀǊŘ
bπнн ǘƻ 
aπнп

¢tπ./tπнм р

!hL р π /ƻŀƭ ¸ŀǊŘIπнп ǘƻ Wπнп ¢tπ./tπнл р

!hL п π /ƻƪŜ ¸ŀǊŘb π мн ¢tπ./tπоо

!hL п π /ƻƪŜ ¸ŀǊŘ

tŀƎŜ п ƻŦ т ¢Ŝǎǘ tƛǘǎ



¢ŀōƭŜ π с
¢Ŝǎǘ tƛǘǎ
wƛǾŜǊǾƛŜǿ LƴƴƻǾŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ /ŀƳǇǳǎΣ LƴŎΦ
¢ƻǿƴ ƻŦ ¢ƻƴŀǿŀƴŘŀΣ bŜǿ ¸ƻǊƪ

¢Ŝǎǘ tƛǘ 5ŜǇǘƘ {ƻƛƭ {ŀƳǇƭŜǎ

όCŜŜǘύ CƻǊƳŀǘƛƻƴ ±h/ǎ {±h/ǎ /ȅŀƴƛŘŜ t/.ǎ aŜǘŀƭǎ aŜǊŎǳǊȅ
tŜǎǘƛŎƛŘŜǎκIŜǊōƛ

ŎƛŘŜǎ
tC!{ ϧ мΣпπ
5ƛƻȄŀƴŜ

{ŀƳǇƭŜ 5ŜǇǘƘwŀǘƛƻƴŀƭŜκ{ǇŜŎƛŦƛŎ wŜǉǳƛǊŜƳŜƴǘǎ

{ƻƛƭ {ŀƳǇƭŜ !ƴŀƭȅǎƛǎ
tƭŀƴǘ {ǳōǎŜŎǘƛƻƴ

!hL
/Ŝƭƭ [ƻŎŀǘƛƻƴ {ŀƳǇƭŜ L5

hƴŜ ƻŦ ŦƛǾŜ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻŀƭ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   Cƛƴŀƭ 
ƭƻŎŀǘƛƻƴǎ ǘƻ ōŜ 5ŜǘŜǊƳƛƴŜŘ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƭŜǘƛƻƴ ƻŦ /ƻƪŜ 

wŜŎƻǾŜǊȅΦ
{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴbκ! bκ!

hƴŜ ƻŦ ŦƛǾŜ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻŀƭ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   Cƛƴŀƭ 
ƭƻŎŀǘƛƻƴǎ ǘƻ ōŜ 5ŜǘŜǊƳƛƴŜŘ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƭŜǘƛƻƴ ƻŦ /ƻƪŜ 

wŜŎƻǾŜǊȅΦ

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴ

hƴŜ ƻŦ ŦƛǾŜ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻƪŜ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   
Cƛƴŀƭ ƭƻŎŀǘƛƻƴǎ ǘƻ ōŜ 5ŜǘŜǊƳƛƴŜŘ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƭŜǘƛƻƴ ƻŦ 

/ƻƪŜ wŜŎƻǾŜǊȅΦ
{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴbκ! bκ!

!ǎǎŜǎǎ ǎǳǎǇŜŎǘ ǘŀǊ ƭƻŎŀǘƛƻƴΦ {Ƙŀƭƭ ŜȄǘŜƴŘ ŦǊƻƳ ¢ŀǊ {ŜŜǇ н 
ǘƘǊƻǳƎƘ ǘƘŜ ƭƻǿ ƭȅƛƴƎ ŀǊŜŀ ǎƻǳǘƘŜŀǎǘ ǘƻ ǘƘŜ ŀǊŜŀ ƻŦ ǘƘŜ  Ǌŀƛƭ 

ŎŀǊΦ
{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴ/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м

hƴŜ ƻŦ ŦƛǾŜ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻƪŜ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   
Cƛƴŀƭ ƭƻŎŀǘƛƻƴǎ ǘƻ ōŜ 5ŜǘŜǊƳƛƴŜŘ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƭŜǘƛƻƴ ƻŦ 

/ƻƪŜ wŜŎƻǾŜǊȅΦ
{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴ/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ

hƴŜ ƻŦ ŦƛǾŜ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻŀƭ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   Cƛƴŀƭ 
ƭƻŎŀǘƛƻƴǎ ǘƻ ōŜ 5ŜǘŜǊƳƛƴŜŘ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƭŜǘƛƻƴ ƻŦ /ƻƪŜ 

wŜŎƻǾŜǊȅΦ

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴ

bκ!

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

р!hL р π /ƻŀƭ ¸ŀǊŘ¢πнп ¢tπ./tπнн

bκ!!hL р π /ƻŀƭ ¸ŀǊŘ!.πнт ¢tπ./tπнф р

!hL р π /ƻŀƭ ¸ŀǊŘvπнт ¢tπ./tπнт р

!hL р π /ƻŀƭ ¸ŀǊŘ½πнм ¢tπ./tπно

!hL р π /ƻŀƭ ¸ŀǊŘ[πнт ǘƻ [πнф ¢tπ./tπнс р

!hL р π /ƻŀƭ ¸ŀǊŘ !hπнм ǘƻ !tπно¢tπ./tπнр р

hƴŜ ƻŦ ŦƛǾŜ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻƪŜ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   
Cƛƴŀƭ ƭƻŎŀǘƛƻƴǎ ǘƻ ōŜ 5ŜǘŜǊƳƛƴŜŘ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƭŜǘƛƻƴ ƻŦ 

/ƻƪŜ wŜŎƻǾŜǊȅΦ

!hL р π /ƻŀƭ ¸ŀǊŘ!Iπно ¢tπ./tπнп р

р

tŀƎŜ р ƻŦ т ¢Ŝǎǘ tƛǘǎ



¢ŀōƭŜ π с
¢Ŝǎǘ tƛǘǎ
wƛǾŜǊǾƛŜǿ LƴƴƻǾŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ /ŀƳǇǳǎΣ LƴŎΦ
¢ƻǿƴ ƻŦ ¢ƻƴŀǿŀƴŘŀΣ bŜǿ ¸ƻǊƪ

¢Ŝǎǘ tƛǘ 5ŜǇǘƘ {ƻƛƭ {ŀƳǇƭŜǎ

όCŜŜǘύ CƻǊƳŀǘƛƻƴ ±h/ǎ {±h/ǎ /ȅŀƴƛŘŜ t/.ǎ aŜǘŀƭǎ aŜǊŎǳǊȅ
tŜǎǘƛŎƛŘŜǎκIŜǊōƛ

ŎƛŘŜǎ
tC!{ ϧ мΣпπ
5ƛƻȄŀƴŜ

{ŀƳǇƭŜ 5ŜǇǘƘwŀǘƛƻƴŀƭŜκ{ǇŜŎƛŦƛŎ wŜǉǳƛǊŜƳŜƴǘǎ

{ƻƛƭ {ŀƳǇƭŜ !ƴŀƭȅǎƛǎ
tƭŀƴǘ {ǳōǎŜŎǘƛƻƴ

!hL
/Ŝƭƭ [ƻŎŀǘƛƻƴ {ŀƳǇƭŜ L5

hƴŜ ƻŦ ŦƛǾŜ ¢Ŝǎǘ tƛǘǎ ƛƴ /ƻŀƭ ¸ŀǊŘ ǘƻ aŀǇ ǘƻǇ ƻŦ /ƭŀȅΦ   Cƛƴŀƭ 
ƭƻŎŀǘƛƻƴǎ ǘƻ ōŜ 5ŜǘŜǊƳƛƴŜŘ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƭŜǘƛƻƴ ƻŦ /ƻƪŜ 

wŜŎƻǾŜǊȅΦ

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴ

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘм м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ

{ƻǳǘƘ ƻŦ {ƛǘŜ ммлΦ ¢Ŝǎǘ tƛǘ ǎƘŀƭƭ ōŜ ƻǊƛŜƴǘŜŘ ƴƻǊǘƘ ǘƻ ǎƻǳǘƘ 
ŀƴŘ ŜȄǘŜƴŘ ƴƻ ƭŜǎǎ ǘƘŀƴ рлπŦŜŜǘ ǎƻǳǘƘΦ 

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м м м м

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴbκ! bκ!

{ƻƛƭ ǇƛƭŜǎ {ƻǳǘƘ ƻŦ {ƛǘŜ ммлΣ ƴƻǊǘƘ ƻŦ /ƻŀƭ ¸ŀǊŘΦ {Ƙŀƭƭ ōŜ 
ŜȄŎŀǾŀǘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǇƛƭŜ ƻŦ ƳŀǘŜǊƛŀƭ ǘƻ ǘƘŜ ǘƻǇ ƻŦ ŎƭŀȅΦ

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴbκ! bκ!

!ǎǎŜǎǎ ǘƘŜ ŀǊŜŀ Ŝŀǎǘ ƻŦ ǘƘŜ ǘŀƴƪ ŦŀǊƳΣ ƻǳǘǎƛŘŜ ƭƛƳƛǘǎ ƻŦ ǘƘŜ 
ǎŜŎƻƴŘŀǊȅ ŎƻƴǘŀƛƴƳŜƴǘ ōŜǊƳΦ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

р

!ǎǎŜǎǎ ǎƻƛƭǎ ƛƴ ǾƛŎƛƴƛǘȅ ƻŦ {Ǉƛƭƭ bǳƳōŜǊ нлломмр ƴŜŀǊ ǘƘŜ 
ƳƛȄƛƴƎ ǇŀŘΦ

р!hL р π /ƻŀƭ ¸ŀǊŘ!Iπнр ¢tπ./tπпп

!hL т π {ƻǳǘƘ 5ǊŀƛƴŀƎŜ.!πмс ¢tπ./tπмл

!hL с π ²ŀǘŜǊ ¢ǊŜŀǘƳŜƴǘtπон ǘƻ tπоп ¢tπ./tπпм

bκ!!hL р π /ƻŀƭ ¸ŀǊŘ!Lπнт ¢tπ./tπол р

р!hL т π {ƻǳǘƘ 5ǊŀƛƴŀƎŜ .5πмо ¢tπ./tπлф

мл

tŀƎŜ с ƻŦ т ¢Ŝǎǘ tƛǘǎ



¢ŀōƭŜ π с
¢Ŝǎǘ tƛǘǎ
wƛǾŜǊǾƛŜǿ LƴƴƻǾŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ /ŀƳǇǳǎΣ LƴŎΦ
¢ƻǿƴ ƻŦ ¢ƻƴŀǿŀƴŘŀΣ bŜǿ ¸ƻǊƪ

¢Ŝǎǘ tƛǘ 5ŜǇǘƘ {ƻƛƭ {ŀƳǇƭŜǎ

όCŜŜǘύ CƻǊƳŀǘƛƻƴ ±h/ǎ {±h/ǎ /ȅŀƴƛŘŜ t/.ǎ aŜǘŀƭǎ aŜǊŎǳǊȅ
tŜǎǘƛŎƛŘŜǎκIŜǊōƛ

ŎƛŘŜǎ
tC!{ ϧ мΣпπ
5ƛƻȄŀƴŜ

{ŀƳǇƭŜ 5ŜǇǘƘwŀǘƛƻƴŀƭŜκ{ǇŜŎƛŦƛŎ wŜǉǳƛǊŜƳŜƴǘǎ

{ƻƛƭ {ŀƳǇƭŜ !ƴŀƭȅǎƛǎ
tƭŀƴǘ {ǳōǎŜŎǘƛƻƴ

!hL
/Ŝƭƭ [ƻŎŀǘƛƻƴ {ŀƳǇƭŜ L5

¢Ŝǎǘ Ǉƛǘ ƴƻǊǘƘ Ŝŀǎǘ ƻŦ {ƻǳǘƘ 5ǊŀƛƴŀƎŜ 5ƛǘŎƘ bκ! bκ!

hƴƭȅ ŎƻƭƭŜŎǘ ǎŀƳǇƭŜ ŦǊƻƳ ǘƘŜ ǘƻǇ ƻŦ  ǘƘŜ /ƭŀȅ/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м

{Ƙŀƭƭƻǿ Ŧƛƭƭл π м ŦŜŜǘ м м м м м м м м

/ƭŀȅ ¢ƻǇ ƻŦ /ƭŀȅ м м м м м

{ƻǳǘƘ tǊƻǇŜǊǘȅ [ƛƴŜ ŜǾŀƭǳŀǘƛƻƴ

/ƻƴŦƛǊƳ ŘŜǇǘƘ ǘƻ Ŏƭŀȅ π ƻōǎŜǊǾŀǘƛƻƴ

{ƻǳǘƘŜŀǎǘ ŎƻǊƴŜǊΣ ŘƻǿƴǿƛƴŘΣ ǎƻǳǘƘ ǇǊƻǇŜǊǘȅ ƭƛƴŜ ŀƴŘ 
ǿŜǘƭŀƴŘ ŀǊŜŀ

{ǳǊŦŀŎŜ {ƻƛƭл π м ŦŜŜǘ м м м м м м м м

/ƻƴŦƛǊƳ ŘŜǇǘƘ ƻŦ ŎƭŀȅΦ /ƭŀȅ¢ƻǇ ƻŦ /ƭŀȅ

¢ƻǘŀƭǎ пр пс пс мн по пп мн мн{ŀƳǇƭŜ L5 ¢tπ./tот ǿŀǎ ƴƻǘ ǳǎŜŘΦ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

hōǎŜǊǾŀǘƛƻƴ hƴƭȅΥ /ƻƴŦƛǊƳ 5ŜǇǘƘ ǘƻ /ƭŀȅ

!hL т π {ƻǳǘƘ 5ǊŀƛƴŀƎŜ!wπнр ¢tπ./tπор р bκ!

!hL т π {ƻǳǘƘ 5ǊŀƛƴŀƎŜ.W π мт ¢tπ./tπос р

!hL т π {ƻǳǘƘ 5ǊŀƛƴŀƎŜ±πом ǘƻ ²πоо ¢tπ./tπом р!ǎǎŜǎǎ ŀǊŜŀ ŀƭƻƴƎ ǇǊƻǇŜǊǘȅ ƭƛƴŜ ǿƛǘƘ tƭŀǎǘƛŎǎΦ

!hL т π {ƻǳǘƘ 5ǊŀƛƴŀƎŜ·πол ǘƻ ·πом ¢tπ./tπну р

tŀƎŜ т ƻŦ т ¢Ŝǎǘ tƛǘǎ

Sample ID TP-BCP-37 was not used.



¢ŀōƭŜ π т
aŜŘƛŀ {ŀƳǇƭŜǎ όDǊŀōύ
wƛǾŜǊǾƛŜǿ LƴƴƻǾŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ /ŀƳǇǳǎΣ LƴŎΦ
¢ƻǿƴ ƻŦ ¢ƻƴŀǿŀƴŘŀΣ bŜǿ ¸ƻǊƪ

±h/ǎ {±h/ǎ /ȅŀƴƛŘŜ t/.ǎ aŜǘŀƭǎ aŜǊŎǳǊȅ
tŜǎǘƛŎƛŘŜǎκI
ŜǊōƛŎƛŘŜǎ

tC!{κмΣпπ
5ƛƻȄŀƴŜ

¢ƻǘŀƭ hǊƎŀƴƛŎ 
/ŀǊōƻƴ

±h/ǎ {±h/ǎ /ȅŀƴƛŘŜ aŜǘŀƭǎ aŜǊŎǳǊȅ

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ ¦πс {{π./tπлм
!ŘƧŀŎŜƴǘ ǘƻ ¢ŀǊ {ŜŎƻƴŘŀǊȅ /ƻƴǘŀƛƴƳŜƴǘ

{Ƙŀƭƭƻǿ Cƛƭƭ лπм ŦŜŜǘ
м м м м м

!hL м π bƻǊǘƘ wŀƛƭ /ƻǊǊƛŘƻǊ!Yπн {{π./tπлн
{ƻƛƭ {ǘƻŎƪǇƛƭŜ ό{ǳǎǇŜŎǘ 5ƛŜǎŜƭ ¢ŀƴƪ 9ȄŎŀǾŀǘƛƻƴύ

{Ƙŀƭƭƻǿ Cƛƭƭ лπн ŦŜŜǘ
м м м м м

!hL м π bƻǊǘƘ wŀƛƭ /ƻǊǊƛŘƻǊ!bπн {{π./tπло
{ƻƛƭ {ǘƻŎƪǇƛƭŜ ό{ǳǎǇŜŎǘ 5ƛŜǎŜƭ ¢ŀƴƪ 9ȄŎŀǾŀǘƛƻƴύ

{Ƙŀƭƭƻǿ Cƛƭƭ лπн ŦŜŜǘ
м м м м м

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ!aπт {{π./tπлп
LǊƻƴ hȄƛŘŜ tƛƭŜ

{ǳǊŦŀŎŜ aŀǘŜǊƛŀƭ лπн ŦŜŜǘ
м м м м

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ!Dπт {{π./tπлр
LǊƻƴ hȄƛŘŜ tƛƭŜ

{ǳǊŦŀŎŜ aŀǘŜǊƛŀƭ лπн ŦŜŜǘ
м м м м

!hL н π tǊƻŘǳŎǘƛƻƴ !ǊŜŀ!tπу {{π./tπлс
LǊƻƴ hȄƛŘŜ tƛƭŜ

{ǳǊŦŀŎŜ aŀǘŜǊƛŀƭ лπн ŦŜŜǘ
м м м м

!hL п π /ƻƪŜ ¸ŀǊŘ!{πмн {{π./tπлт
5ŜōǊƛǎ tƛƭŜ ό{ƘǊŜŘŘŜǊ aŀǘŜǊƛŀƭύ

{ǳǊŦŀŎŜ aŀǘŜǊƛŀƭ ¢.5
м м м м

!hL п π /ƻƪŜ ¸ŀǊŘ!¢πмн {{π./tπлу
5ŜōǊƛǎ tƛƭŜ ό{ƘǊŜŘŘŜǊ aŀǘŜǊƛŀƭύ

{ǳǊŦŀŎŜ aŀǘŜǊƛŀƭ ¢.5
м м м м

!hL п π /ƻƪŜ ¸ŀǊŘ!²πмн {{π./tπлф
5ŜōǊƛǎ tƛƭŜ ό{ƘǊŜŘŘŜǊ aŀǘŜǊƛŀƭύ

{ǳǊŦŀŎŜ aŀǘŜǊƛŀƭ ¢.5
м м м м

!hL м π bƻǊǘƘ wŀƛƭ /ƻǊǊƛŘƻǊIπм {{π./tπмл
!ǎǎŜǎǎ tǊƻǇŜǊǘȅ tŜǊƛƳŜǘŜǊ Σ tŜǊƛƳŜǘŜǊ ǿƛǘƘ Cƭȅ !ǎƘ [ŀƴŘŦƛƭƭ

{Ƙŀƭƭƻǿ Cƛƭƭ лπн ŦŜŜǘ
м м м м м м м м

!hL м π bƻǊǘƘ wŀƛƭ /ƻǊǊƛŘƻǊ!5πм {{π./tπмм
!ǎǎŜǎǎ tǊƻǇŜǊǘȅ tŜǊƛƳŜǘŜǊ Σ tŜǊƛƳŜǘŜǊ ǿƛǘƘ Cƭȅ !ǎƘ [ŀƴŘŦƛƭƭ

{Ƙŀƭƭƻǿ Cƛƭƭ лπн ŦŜŜǘ
м м м м м

!hL м π bƻǊǘƘ wŀƛƭ /ƻǊǊƛŘƻǊ!±πм {{π./tπмн
!ǎǎŜǎǎ tǊƻǇŜǊǘȅ tŜǊƛƳŜǘŜǊ Σ tŜǊƛƳŜǘŜǊ ǿƛǘƘ Cƭȅ !ǎƘ [ŀƴŘŦƛƭƭ

{Ƙŀƭƭƻǿ Cƛƭƭ лπн ŦŜŜǘ
м м м м

{ǳǊŦŀŎŜ {ƻƛƭ л π н ƛƴŎƘŜǎ
м м м м м м

{ǳǊŦŀŎŜ {ƻƛƭ л π с ƛƴŎƘŜǎ
м

{Ƙŀƭƭƻǿ Cƛƭƭ лπн ŦŜŜǘ
м м м м м м

{ǳǊŦŀŎŜ {ƻƛƭ л π н ƛƴŎƘŜǎ
м м м м м м

{ǳǊŦŀŎŜ {ƻƛƭ л π с ƛƴŎƘŜǎ
м

{Ƙŀƭƭƻǿ Cƛƭƭ лπн ŦŜŜǘ
м м м м м

{ǳǊŦŀŎŜ {ƻƛƭ л π н ƛƴŎƘŜǎ
м м м м м м

{ǳǊŦŀŎŜ {ƻƛƭ л π с ƛƴŎƘŜǎ
м

{Ƙŀƭƭƻǿ Cƛƭƭ лπн ŦŜŜǘ
м м м м м м м

{ƻƛƭ {ŀƳǇƭŜ !ƴŀƭȅǎƛǎ ²ŀǘŜǊ {ŀƳǇƭŜ !ƴŀƭȅǎƛǎ

{ŀƳǇƭŜ ¢ȅǇŜ 
tƭŀƴǘ {ǳōǎŜŎǘƛƻƴ

!hL
/Ŝƭƭ [ƻŎŀǘƛƻƴ {ŀƳǇƭŜ L5wŀǘƛƻƴŀƭŜ {ŀƳǇƭŜ 5ŜǇǘƘ
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Table - 8
Site 109 and Site 110 Monitoring Well Location Summary
Riverview Innovation Technology Campus
Town of Tonawanda, New York

Formation
Monitored

Boring Depth

(Feet) VOCs SVOCs Cyanide Metals PCBs Pesticides
PFAS & 1,4-

Dioxane

Site 109
AOI 3 - Parking Lot
AOI 5 - Coal Yard
AOI 6 - Water Treatment

Downgradient BCP Site MW-1-2020 Shallow Monitoring Well Shallow Fill TBD
1 1 1 1 1

AOI 4 - Coke Yard Upgradient groundwater flow. Nature and extent of
contamination at BCP Site and Site 110 boundary.

MW-4-2020 Shallow Monitoring Well Shallow Fill TBD
1 1 1 1 1 1 1

AOI 2 - Production Area
AOI 4 - Coke Yard
AOI 5 - Coal Yard

Upgradient groundwater flow. MW-5-2020 Shallow Monitoring Well Shallow Fill TBD
1 1 1 1 1 1

AOI 2- Production Area Upgradient groundwater flow. Nature and extent of
contamination at BCP Site and Site 110 boundary.
Comparative reference for historical data available
from MW-2.

MW-7-2020 Shallow Monitoring Well Shallow Fill TBD

1 1 1 1 1 1 1

AOI 7 - South Drainage Upgradient groundwater flow proximate to potential
wetland areas in AOI 7

MW-8-2020 Shallow Monitoring Well Shallow Fill TBD
1 1 1 1 1 1

Site 110

Notes:
1. Site 109/110 monitoring well nomenclaure and sample analysis as proposed in May 2002 Draft Work Plan. Focused Remedial Investigation and Feasiblity Study for Operables Units 1 (Site 110) and 2 (Site 109). Tonawanda Coke Site. Parsons.

Groundwater Sample AnalysisInactive
Hazardous Waste

Program
Reference

Applicable BCP Plant Subsection
AOI References

Target/Rationale
Monitoring Well

Designation
Equivalent BCP Site Monitoring

Well Type

Page 1 IHWP Mtrg Wells
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South West Corner
Niagara Mohawk
Liber 6142 Page 154

Lands Now or Formerly

The Niagara Falls Power Company (Niagara Mohawk)

Liber 2060, Page 129

Tax Id: 64.12-1-18

692.0' Deed to the west line

of the New York Reservation Line
200.0' Deed & Measure

North East Corner of Parcel 2
Allied Chemical Corporation
Liber 7271, Page 65

South Line New York Central Railroad Company

North West Corner
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Liber 6142 Page 154
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Lands Now or Formerly

Niagara Mohawk Power Corporation

Liber 6142, Page 154 Parcel 1

Tax Id: 65.05-2-1
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Lands Formerly Conveyed to
Semet Solvay

Liber 1425, Page 430

Lands Formerly Conveyed to
Semet Solvay

Liber 1341, Page 312

Lands Formerly Conveyed to
Wickwire Spencer Steel
Liber 1077, Page 418

Environmental Easement
New York State

Department of Environmental Conservation
Site No. 915055

Ex Pipe
(0.68' E)

Lands Formerly Retained by
Allied Chemical Corporation
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Environmental Easement Site 110
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X

X

X

�x

�x

X

X

X

X

X

X

X
X

X

�x

�x

X

X

X

X

X

X X

X

X

X

X

X

X

SS-BCP-09
SS-BCP-08

�x
�x

Site 110

Site 109

SS-BCP-14
TP-BCP-09

TP-BCP-42

TP-BCP-33TP-BCP-32

TP-BCP-02

TP-BCP-03

TP-BCP-45
TP-BCP-15

TP-BCP-07

TP-BCP-08

TP-BCP-04 TP-BCP-05

TP-BCP-01

MW-BCP-12

MW-BCP-13

SS-BCP-02 SS-BCP-03

SS-BCP-07

SS-BCP-06

SS-BCP-04

SS-BCP-05
TP-BCP-13

TP-BCP-12

TP-BCP-11

TP-BCP-14

TP-BCP-46

W-BCP-02

W-BCP-03

W-BCP-05 W-BCP-04

W-BCP-06

W-BCP-01

SD-BCP-03

SD-BCP-02

SD-BCP-04

SD-BCP-01

TP-BCP-20

TP-BCP-26

TP-BCP-27

TP-BCP-28

TP-BCP-31

TP-BCP-29 TP-BCP-30

TP-BCP-24

TP-BCP-23

TP-BCP-22

TP-BCP-16 TP-BCP-17

TP-BCP-18

MW-BCP-15

MW-BCP-16

MW-BCP-17

MW-BCP-18

MW-BCP-20

MW-BCP-19

SD-BCP-05

SD-BCP-06

MW-1-2020

MW-4-2020

MW-6-2020

MW-7-2020

MW-8-2020

T P - B C P - 3 6

TP-BCP-38

TP-BCP-43

TP-BCP-21

TP-BCP-41

TP-BCP-44

TP-BCP-06

TP-BCP-39

TP-BCP-40

TP-BCP-10TP-BCP-19

MW-5-2020

MW-BCP-01

MW-BCP-02

MW-BCP-04

MW-BCP-03

MW-BCP-06

MW-BCP-05
MW-BCP-10

MW-BCP-09

MW-BCP-07

MW-BCP-08
MW-BCP-11

SS-BCP-01

SS-BCP-10

SS-BCP-11

SS-BCP-12

SS-BCP-13

SS-BCP-17

SS-BCP-16

SS-BCP-15

A B DC E F G H I J K L M N O P Q R S T U V W X Y Z AA AB AC AD AE AF AG AH AI AJ AK AL AM AN AO AP AQ AR AS AT AU AV AW AX AY AZ BA BB BC BD BE BF BG BH BI BJ BK BL BM BN BO BP BQ

2

1

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

X

�x
X

DRAWING NUMBERD

IN
V

E
N

T
U

M
 E

N
G

IN
E

E
R

IN
G

48
1 

C
A

R
LI

S
LE

 D
R

IV
E

S
U

IT
E

 2
02

H
E

R
N

D
O

N
, V

IR
G

IN
IA

 2
01

70
(7

03
) 

72
2-

60
49

w
w

w
.In

ve
nt

um
E

ng
.c

om

D
R

A
W

IN
G

 B
Y

C
H

E
C

K
E

D

A
P

P
R

O
V

E
D P

R
O

P
E

R
T

Y
 O

F
 IN

V
E

N
T

U
M

 E
N

G
IN

E
E

R
IN

G

IM
P

O
R

T
A

N
T

: 
T

H
IS

 D
R

A
W

IN
G

 P
R

IN
T

 IS
 L

O
A

N
E

D
 F

O
R

 M
U

T
U

A
L

A
S

S
IS

T
A

N
C

E
 A

N
D

 A
S

 S
U

C
H

 IS
 S

U
B

JE
C

T
 T

O
 R

E
C

A
LL

 A
T

 A
N

Y
 T

IM
E

.
IN

F
O

R
M

A
T

IO
N

 C
O

N
T

A
IN

E
D

 H
E

R
E

IN
 IS

 N
O

T
 T

O
 B

E
 D

IS
C

LO
S

E
D

 O
R

R
E

P
R

O
D

U
C

E
D

 IN
 A

N
Y

 F
O

R
M

 F
O

R
 T

H
E

 B
E

N
E

F
IT

 O
F

 P
A

R
T

IE
S

 O
T

H
E

R
T

H
A

N
 N

E
C

E
S

S
A

R
Y

 P
A

R
T

N
E

R
S

, F
IN

A
N

C
IA

L 
IN

S
T

IT
U

T
IO

N
S

,
S

U
B

C
O

N
T

R
A

C
T

O
R

S
 A

N
D

 S
U

P
P

LI
E

R
S

 W
IT

H
O

U
T

 T
H

E
 W

R
IT

T
E

N
C

O
N

S
E

N
T

 O
F

 IN
V

E
N

T
U

M
 E

N
G

IN
E

E
R

IN
G

.

N
O

T
IC

E
: 

 T
H

IS
 D

R
A

W
IN

G
 H

A
S

 B
E

E
N

 P
R

E
P

A
R

E
D

 U
N

D
E

R
 T

H
E

D
IR

E
C

T
IO

N
 O

F
 A

 L
IC

E
N

S
E

D
 P

R
O

F
E

S
S

IO
N

A
L 

E
N

G
IN

E
E

R
.  

 IT
 IS

 A
V

IO
LA

T
IO

N
 O

F
 S

T
A

T
E

 L
A

W
 F

O
R

 A
N

Y
 P

E
R

S
O

N
S

, U
N

LE
S

S
 A

C
T

IN
G

U
N

D
E

R
 T

H
E

 D
IR

E
C

T
IO

N
 O

F
 A

 L
IC

E
N

S
E

D
 P

R
O

F
E

S
S

IO
N

A
L

E
N

G
IN

E
E

R
, T

O
 A

LT
E

R
 T

H
IS

 D
O

C
U

M
E

N
T

 IN
 A

N
Y

 W
A

Y
.

107A

N

FIGURE 3

HI
ST

O
RI

CA
L 

SA
M

PL
E 

LO
CA

TI
O

NS
RI

VE
RV

IE
W

 IN
NO

VA
TI

O
N 

& 
TE

CH
NO

LO
G

Y
CA

M
PU

S,
 IN

C.
38

75
 R

IV
ER

 R
O

AD
TO

NA
W

AN
DA

, N
EW

 Y
O

RK
 1

41
50

BC
P 

SI
TE

 N
o.

 C
91

53
53Tar Seep 2

Tar Seep 1

Former
AST Area

0150 75 150 300 600

1 INCH = 150 FEET (22X34)

Tar Seep 3

Tar Seep 4
Suspect Tar Seep

AutoCAD SHX Text
SCALE BAR

AutoCAD SHX Text
IN FEET

AutoCAD SHX Text
150'

AutoCAD SHX Text
150'

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE BAR

AutoCAD SHX Text
IN METER

AutoCAD SHX Text
46m

AutoCAD SHX Text
46m

AutoCAD SHX Text
0

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Tank

AutoCAD SHX Text
6' Chain Link Fence with Barbed Wire Top

AutoCAD SHX Text
156.73'

AutoCAD SHX Text
136.19'

AutoCAD SHX Text
89.38'

AutoCAD SHX Text
22.28'

AutoCAD SHX Text
33.33'

AutoCAD SHX Text
19.89'

AutoCAD SHX Text
164.98'

AutoCAD SHX Text
165.91'

AutoCAD SHX Text
36.75'

AutoCAD SHX Text
6' Wood Fence

AutoCAD SHX Text
6' Chain Link Fence with Barbed Wire

AutoCAD SHX Text
Guard Shack

AutoCAD SHX Text
Scale

AutoCAD SHX Text
Storage Area

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Overhead Pipes

AutoCAD SHX Text
8.03'

AutoCAD SHX Text
171.11'

AutoCAD SHX Text
170.76'

AutoCAD SHX Text
84.27'

AutoCAD SHX Text
134.65'

AutoCAD SHX Text
188.32'

AutoCAD SHX Text
Shed

AutoCAD SHX Text
Metal Structure

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Ramp

AutoCAD SHX Text
Overhead Pipes

AutoCAD SHX Text
Overhead Pipes

AutoCAD SHX Text
Overhead Pipes

AutoCAD SHX Text
Overhead Pipes

AutoCAD SHX Text
Trailer

AutoCAD SHX Text
Fence (On-Line)

AutoCAD SHX Text
Brick Building

AutoCAD SHX Text
Overhead Pipe

AutoCAD SHX Text
Shed

AutoCAD SHX Text
Brick Building

AutoCAD SHX Text
Ovens

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Wood Building

AutoCAD SHX Text
Metal Containers

AutoCAD SHX Text
30.0' x 407.1'  Metal Building

AutoCAD SHX Text
Coke Bin

AutoCAD SHX Text
Coke Bin

AutoCAD SHX Text
Conveyor

AutoCAD SHX Text
Bin

AutoCAD SHX Text
Bin

AutoCAD SHX Text
Conveyors

AutoCAD SHX Text
Fence (5.5' S)

AutoCAD SHX Text
Gate

AutoCAD SHX Text
Pit

AutoCAD SHX Text
Metal Structure

AutoCAD SHX Text
7.8' x 9.9' Brick Building

AutoCAD SHX Text
Brick Building

AutoCAD SHX Text
Enclosed Conveyor

AutoCAD SHX Text
Conveyor

AutoCAD SHX Text
Conveyor

AutoCAD SHX Text
Brick Buildint

AutoCAD SHX Text
Bin

AutoCAD SHX Text
Ramp

AutoCAD SHX Text
6.3' x 10.5' Metal Shed

AutoCAD SHX Text
Conveyor

AutoCAD SHX Text
Conveyor

AutoCAD SHX Text
Overhead

AutoCAD SHX Text
Pipes

AutoCAD SHX Text
5.6' x 7.7' Metal Shed

AutoCAD SHX Text
Tanks

AutoCAD SHX Text
Shed

AutoCAD SHX Text
Shed

AutoCAD SHX Text
Brick Buildings

AutoCAD SHX Text
232.94'

AutoCAD SHX Text
232.45'

AutoCAD SHX Text
174.57'

AutoCAD SHX Text
181.96'

AutoCAD SHX Text
232.70'

AutoCAD SHX Text
185.39'

AutoCAD SHX Text
184.42'

AutoCAD SHX Text
162.01'

AutoCAD SHX Text
244.46'

AutoCAD SHX Text
47.92'

AutoCAD SHX Text
254.22'

AutoCAD SHX Text
162.21'

AutoCAD SHX Text
127.03'

AutoCAD SHX Text
114.49'

AutoCAD SHX Text
26.78'

AutoCAD SHX Text
32.58'

AutoCAD SHX Text
169.61'

AutoCAD SHX Text
248.76'

AutoCAD SHX Text
204.56'

AutoCAD SHX Text
188.53'

AutoCAD SHX Text
252.03'

AutoCAD SHX Text
Fence (4.9' N)

AutoCAD SHX Text
Fence (2.2' S)

AutoCAD SHX Text
Fence On-Line

AutoCAD SHX Text
Fence (1.6' S)

AutoCAD SHX Text
Fence (1.5' S)

AutoCAD SHX Text
Gravel Lot

AutoCAD SHX Text
On-Line

AutoCAD SHX Text
Fence (1.2' W)

AutoCAD SHX Text
Conveyor

AutoCAD SHX Text
Conveyor

AutoCAD SHX Text
Metal Frame

AutoCAD SHX Text
12.1' x 22.3' Metal Building

AutoCAD SHX Text
Diesel

AutoCAD SHX Text
Shed

AutoCAD SHX Text
Concrete

AutoCAD SHX Text
Water Treatment

AutoCAD SHX Text
Concrete Wall

AutoCAD SHX Text
67.12'

AutoCAD SHX Text
61.79'

AutoCAD SHX Text
61.69'

AutoCAD SHX Text
Drainage Ditch

AutoCAD SHX Text
Pond

AutoCAD SHX Text
Pond

AutoCAD SHX Text
Pond

AutoCAD SHX Text
Asphalt Road

AutoCAD SHX Text
Exposed Pipeline to Smoke Stack

AutoCAD SHX Text
Metal Roof over Weir

AutoCAD SHX Text
Weir

AutoCAD SHX Text
Conc Pad

AutoCAD SHX Text
Asphalt Road

AutoCAD SHX Text
Asphalt Road

AutoCAD SHX Text
S

AutoCAD SHX Text
Gas Line Marker

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
ST

AutoCAD SHX Text
CB

AutoCAD SHX Text
CB

AutoCAD SHX Text
CB

AutoCAD SHX Text
CB

AutoCAD SHX Text
CB

AutoCAD SHX Text
GM

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
CB

AutoCAD SHX Text
CB

AutoCAD SHX Text
CB

AutoCAD SHX Text
MP

AutoCAD SHX Text
HYD

AutoCAD SHX Text
S

AutoCAD SHX Text
CB

AutoCAD SHX Text
ST

AutoCAD SHX Text
HYD

AutoCAD SHX Text
HYD

AutoCAD SHX Text
HYD

AutoCAD SHX Text
HYD

AutoCAD SHX Text
HYD

AutoCAD SHX Text
S

AutoCAD SHX Text
OH

AutoCAD SHX Text
OH

AutoCAD SHX Text
OH

AutoCAD SHX Text
MH

AutoCAD SHX Text
Well

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
11.1' x 17.0' Brick Building

AutoCAD SHX Text
Subterranean Chute

AutoCAD SHX Text
17.3' x 20.0' Concrete Block Building

AutoCAD SHX Text
15.3' x 12.7' Concrete Block Building

AutoCAD SHX Text
Metal Building

AutoCAD SHX Text
Metal Structure

AutoCAD SHX Text
4.0' x 6.0' Shed

AutoCAD SHX Text
15.6' x 21.5' Metal Building

AutoCAD SHX Text
16.5' x 34.5' Metal Building

AutoCAD SHX Text
26.2' x 64.2' Wood Building

AutoCAD SHX Text
49.3' X 150.4' Brick Building

AutoCAD SHX Text
Metal Bin Conveyors

AutoCAD SHX Text
102.' x 19.3' Block Building

AutoCAD SHX Text
4.0' x 8.0' Metal Shed

AutoCAD SHX Text
29.5' x 50.7' Brick Building

AutoCAD SHX Text
2 Story Wood Frame House

AutoCAD SHX Text
Concrete Wall Full of Water

AutoCAD SHX Text
66.3' x 160.9' Brick Building

AutoCAD SHX Text
Brick Building

AutoCAD SHX Text
Brick Building

AutoCAD SHX Text
Metal Building

AutoCAD SHX Text
16.3' x 44.6' Brick Building

AutoCAD SHX Text
22.0' x 30.1' Wood Shed

AutoCAD SHX Text
13.4' x 31.9' Building

AutoCAD SHX Text
35.1' x 150.4' Metal Building

AutoCAD SHX Text
Block Building

AutoCAD SHX Text
Metal Building

AutoCAD SHX Text
Smoke Stack

AutoCAD SHX Text
Smoke Stack

AutoCAD SHX Text
13.3' x 19.7' Brick Building

AutoCAD SHX Text
41.8' x 130.4' Brick Building

AutoCAD SHX Text
29.0' x 208.8' Brick Building

AutoCAD SHX Text
24.3' x 66.9' Brick Building

AutoCAD SHX Text
87.0' x 257.2' Brick Boiler Building

AutoCAD SHX Text
Subterranean Building

AutoCAD SHX Text
Elevated Metal Building

AutoCAD SHX Text
Electric Transformer

AutoCAD SHX Text
30.0' x 50.1' Metal Buildong

AutoCAD SHX Text
15.3' x 30.1' Metal Building

AutoCAD SHX Text
Brick Building

AutoCAD SHX Text
Elevated Equipment

AutoCAD SHX Text
Metal Tower

AutoCAD SHX Text
12.3' x 24.4' Metal Building

AutoCAD SHX Text
Metal Quench Tower

AutoCAD SHX Text
Smoke Stack

AutoCAD SHX Text
36.6' x 40.9 Brick Building

AutoCAD SHX Text
14.6' x 21.4' Block Building

AutoCAD SHX Text
Fnc Cor (20.9' N) (1.9' W)

AutoCAD SHX Text
Smoke Stacks

AutoCAD SHX Text
Brick Metal Block Building

AutoCAD SHX Text
16.8' x 32.5' Metal Building

AutoCAD SHX Text
10.1' x 30.0 Brick Building

AutoCAD SHX Text
Concrete Pad (3.11' N)

AutoCAD SHX Text
7.1' x 42.1' Metal Structure

AutoCAD SHX Text
On-Line

AutoCAD SHX Text
Ex = Existing

AutoCAD SHX Text
N = North

AutoCAD SHX Text
S = South

AutoCAD SHX Text
R.O.W. = Right of Way

AutoCAD SHX Text
A.K.A. = also known as

AutoCAD SHX Text
Sanitary Sewer

AutoCAD SHX Text
Storm Sewer

AutoCAD SHX Text
Water Line

AutoCAD SHX Text
Gas Line

AutoCAD SHX Text
Telephone Wires or Cables

AutoCAD SHX Text
Electric Wires or Cables

AutoCAD SHX Text
Contour Line

AutoCAD SHX Text
Centerline of Ditch

AutoCAD SHX Text
Right of Way Line

AutoCAD SHX Text
Building Setback Line

AutoCAD SHX Text
Easement Line

AutoCAD SHX Text
OH

AutoCAD SHX Text
Abbreviations

AutoCAD SHX Text
G

AutoCAD SHX Text
100

AutoCAD SHX Text
ST

AutoCAD SHX Text
Overhead Wires

AutoCAD SHX Text
Legend

AutoCAD SHX Text
SA

AutoCAD SHX Text
W

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
E = East

AutoCAD SHX Text
W = West

AutoCAD SHX Text
Symbols

AutoCAD SHX Text
Line Styles

AutoCAD SHX Text
Centerline of Road

AutoCAD SHX Text
Sanitary Manhole

AutoCAD SHX Text
Cleanout

AutoCAD SHX Text
Catch Basin

AutoCAD SHX Text
Drain Inlet

AutoCAD SHX Text
Storm Manhole

AutoCAD SHX Text
Yard Drain

AutoCAD SHX Text
Cable TV

AutoCAD SHX Text
Electric Riser

AutoCAD SHX Text
Power Pole

AutoCAD SHX Text
Guy Wire Anchor

AutoCAD SHX Text
Telephone Riser

AutoCAD SHX Text
Fire Hydrant

AutoCAD SHX Text
Water Valve

AutoCAD SHX Text
Water Service Valve

AutoCAD SHX Text
Gas Line Marker

AutoCAD SHX Text
Gas Valve

AutoCAD SHX Text
Gas Service Valve

AutoCAD SHX Text
Sign

AutoCAD SHX Text
Mailbox

AutoCAD SHX Text
Metal Post

AutoCAD SHX Text
Crown of Pavement

AutoCAD SHX Text
Property Line

AutoCAD SHX Text
T

AutoCAD SHX Text
HYD

AutoCAD SHX Text
WV

AutoCAD SHX Text
CB

AutoCAD SHX Text
YD

AutoCAD SHX Text
E

AutoCAD SHX Text
Mon

AutoCAD SHX Text
DI

AutoCAD SHX Text
WSV

AutoCAD SHX Text
G

AutoCAD SHX Text
GV

AutoCAD SHX Text
GSV

AutoCAD SHX Text
MB

AutoCAD SHX Text
MP

AutoCAD SHX Text
ST

AutoCAD SHX Text
Concrete R.O.W. Monument

AutoCAD SHX Text
Light Standard

AutoCAD SHX Text
Underground Electric

AutoCAD SHX Text
Paint Stripe

AutoCAD SHX Text
Former Boundary Parcel Line 

AutoCAD SHX Text
Bollard

AutoCAD SHX Text
Electric Meter

AutoCAD SHX Text
Electric Hand Hole

AutoCAD SHX Text
Deciduous Tree

AutoCAD SHX Text
Bush

AutoCAD SHX Text
Coniferous Tree

AutoCAD SHX Text
Telephone Manhole

AutoCAD SHX Text
Underground Cable TV

AutoCAD SHX Text
EM

AutoCAD SHX Text
Well

AutoCAD SHX Text
T

AutoCAD SHX Text
Monitoring Well

AutoCAD SHX Text
UE

AutoCAD SHX Text
UCTV

AutoCAD SHX Text
UFO

AutoCAD SHX Text
Underground Fiber Optic 

AutoCAD SHX Text
Electric Manhole

AutoCAD SHX Text
ICV

AutoCAD SHX Text
Irrigation Control Valve

AutoCAD SHX Text
S

AutoCAD SHX Text
CO

AutoCAD SHX Text
E

AutoCAD SHX Text
Cap Detail

AutoCAD SHX Text
N B M S

AutoCAD SHX Text
5 0 3 4 9

AutoCAD SHX Text
ELHH

AutoCAD SHX Text
CTV

AutoCAD SHX Text
Railroad Tracks

AutoCAD SHX Text
State Superfund Site

AutoCAD SHX Text
MONITORING WELL LOCATIONS

AutoCAD SHX Text
TEST PIT

AutoCAD SHX Text
SURFACE SAMPLE

AutoCAD SHX Text
SEDIMENT SAMPLE

AutoCAD SHX Text
WATER SAMPLE

AutoCAD SHX Text
NEW MONITORING WELL LOCATIONS

AutoCAD SHX Text
TAR SEEP

AutoCAD SHX Text
ST

AutoCAD SHX Text
PT

AutoCAD SHX Text
RC

AutoCAD SHX Text
STORAGE TANKS

AutoCAD SHX Text
PROCESS TANKS

AutoCAD SHX Text
RAIL CAR



�6�����ƒ�����
���
����:

�1�����ƒ�����
�������:

�6�����ƒ�����
���
����:

�6�����ƒ�����
�������(

�6�����ƒ�����
��
�����:

�6�����ƒ�����
�������:

�1�����ƒ�����
�������:

�6�����ƒ�����
�������:

�1�����ƒ�����
�������:

�1�����ƒ�����
�������(

�6�����ƒ�����
�������(

2184.72' Deed & Measure

220.00' Deed & Measure

120.00' Deed & Measure

72.60' Deed & Measure

290.56' Deed & Measure

499.65' Deed & Measure

172.00' Deed & Measure

98.27' Deed & Measure

964.43' Deed & Measure

1289.15' Deed & Measure

2752.34' Deed & Measure

903.70' Deed & Measure

South Line Lot 97 Mile Reserve

North Line Lot 98 Mile Reserve

South Line Lot 96 Mile Reserve
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Liber 6142 Page 154
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Liber 2060, Page 129

Tax Id: 64.12-1-18

692.0' Deed to the west line

of the New York Reservation Line
200.0' Deed & Measure

North East Corner of Parcel 2
Allied Chemical Corporation
Liber 7271, Page 65

South Line New York Central Railroad Company

North West Corner
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Liber 6142 Page 154
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Existing Upright
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Lands Now or Formerly

Niagara Mohawk Power Corporation

Liber 6142, Page 154 Parcel 1

Tax Id: 65.05-2-1
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Lands Formerly Conveyed to
Semet Solvay

Liber 1425, Page 430

Lands Formerly Conveyed to
Semet Solvay

Liber 1341, Page 312

Lands Formerly Conveyed to
Wickwire Spencer Steel
Liber 1077, Page 418

Environmental Easement
New York State

Department of Environmental Conservation
Site No. 915055

Ex Pipe
(0.68' E)

Lands Formerly Retained by
Allied Chemical Corporation
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POTW OUTFALL

OUTFALL # 002

OUTFALL # 001

A0I 1 - NORTH RAIL CORRIDOR

A0I 2- PRODUCTION AREA

A0I 3 - PARKING LOT

A0I 4 - COKE YARD

A0I 5 - COAL YARD

A0I 6 - WATER TREATMENT

A0I 7 - SOUTH DRAINAGE

Spill WP Area B

Tar Seep 2

Tar Seep 1

Spill #1804001

Spill #1804001

Spill #1803893

Spill #1707802

Former
AST Area

0150 75 150 300 600

1 INCH = 150 FEET (22X34)

Tar Seep 3

Tar Seep 4
Suspect Tar Seep
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98.27' Deed & Measure
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1289.15' Deed & Measure

2752.34' Deed & Measure

903.70' Deed & Measure

South Line Lot 97 Mile Reserve

North Line Lot 98 Mile Reserve

South Line Lot 96 Mile Reserve

North Line Lot 97 Mile reserve

South West Corner
Niagara Mohawk
Liber 6142 Page 154

Lands Now or Formerly

The Niagara Falls Power Company (Niagara Mohawk)

Liber 2060, Page 129

Tax Id: 64.12-1-18

692.0' Deed to the west line

of the New York Reservation Line
200.0' Deed & Measure

North East Corner of Parcel 2
Allied Chemical Corporation
Liber 7271, Page 65

South Line New York Central Railroad Company

North West Corner
Niagara Mohawk
Liber 6142 Page 154

�$�U�H�D��� �������������������“���$�F�U�H�V
Area = 4,458,738 Square Feet

Lands Now or Formerly
Rouse Breihan, Inc.

Liber 9505, Page 384
Tax Id: 64.12-4-1

20
0.

0' 
De

ed
5.

10
' D

ee
d

168.89' Deed

210.21' Deed

1890'  Deed & Measure

608.97' Deed

216.63' Deed

821.70' Deed

Existing Upright

Steel Rail

Existing Upright
Steel Rail

Ex 3/4" Pipe

14

Lands Now or Formerly

Niagara Mohawk Power Corporation

Liber 6142, Page 154 Parcel 1

Tax Id: 65.05-2-1

17

Lands Formerly Conveyed to
Semet Solvay

Liber 1425, Page 430

Lands Formerly Conveyed to
Semet Solvay

Liber 1341, Page 312

Lands Formerly Conveyed to
Wickwire Spencer Steel
Liber 1077, Page 418

Environmental Easement
New York State

Department of Environmental Conservation
Site No. 915055

Ex Pipe
(0.68' E)

Lands Formerly Retained by
Allied Chemical Corporation

Set PK

Fnc Post at corner

Fnc Post at corner

Fnc Post at corner

Set Pin
& Cap

Set Pin
& Cap

Set Pin
& CapSet Pin

& Cap

Set Pin
& Cap

Set Pin
& Cap

Access

Access

Access

Access

380.39' Measure

Operable Unit 1

Tonawanda Coke Corp
Point of Beginning

Environmental Easement Site 110
Point of Commencement

See Sheet 3 of 3
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Applicant: �5�L�Y�H�U�Y�L�H�Z���,�Q�Q�R�Y�D�W�L�R�Q���	���7�H�F�K�Q�R�O�R�J�\���&�D�P�S�X�V�����,�Q�F�������³�$�S�S�O�L�F�D�Q�W�´���� 
Site Name: �5�L�Y�H�U�Y�L�H�Z���,�Q�Q�R�Y�D�W�L�R�Q���	���7�H�F�K�Q�R�O�R�J�\���&�D�P�S�X�V�����³�6�L�W�H�´���� 
Site Address: 3875 River Road , Tonawanda, N ew York  14150 
Site County: Erie  
Site Number: C915353  
 
�������:�K�D�W���L�V���1�H�Z���<�R�U�N�¶�V���%�U�R�Z�Q�I�L�H�O�G���&�O�H�D�Q�X�S���3�U�R�J�U�D�P�"�� 
�1�H�Z���<�R�U�N�¶�V���%�U�R�Z�Q�I�L�H�O�G���&�O�H�D�Q�X�S���3�U�R�J�U�D�P�����%�&�3�����Z�R�U�N�V���Z�L�W�K���S�U�L�Y�D�W�H���G�H�Y�H�O�R�S�H�U�V���W�R��
�H�Q�F�R�X�U�D�J�H���W�K�H���Y�R�O�X�Q�W�D�U�\���F�O�H�D�Q�X�S���R�I���F�R�Q�W�D�P�L�Q�D�W�H�G���S�U�R�S�H�U�W�L�H�V���N�Q�R�Z�Q���D�V���³�E�U�R�Z�Q�I�L�H�O�G�V�´���V�R��
that they can be reused and developed. These uses include recreation, housing, and 
business.  
 
A brownfield is any real property that is difficult to reuse or redevelop because of the 
presence or potential presence of contamination. A brownfield typically is a former 
industrial or commercial property where operations may have resulted in environmental 
contamination. A brownfield can pose environmental, legal, and financial burdens on a 
community. If a brownfield is not addressed, it can reduce property values in the area 
and affect economic development of nearby properties.  
 
The BCP is administered by the New York State Department of Environmental 
Conservation (NYSDEC) which oversees Applicants who conduct brownfield site 
investigation and cleanup activities. An Applicant is a person who has requested to 
participate in the BCP and has been accepted by NYSDEC. The BCP contains 
investigation and cleanup requirements, ensuring that cleanups protect public health 
and the environment. When NYSDEC certifies that these requirements have been met, 
the property can be reused or redeveloped for the intended use.  
 
For more information about the BCP, go online at: 
http://www.dec.ny.gov/chemical/8450.html .  
 
2. Citizen Participation Activities  
 
Why NYSDEC Involves the Public and Why It Is Important  
 
NYSDEC involves the public to improve the process of investigating and cleaning up 
contaminated sites, and to enable citizens to participate more fully in decisions that 
affect their health, environment, and social well-being. NYSDEC provides opportunities 
for citizen involvement and encourages early two-way communication with citizens 
before decision makers form or adopt final positions.  
Involving citizens affected and interested in site investigation and cleanup programs is 
important for many reasons. These include:  
 

 



2 

�‡ Promoting the development of timely, effective site investigation and cleanup 
programs that protect public health and the environment  

 
�‡ Improving public access to, and understanding of, issues and information related 

�W�R���D���S�D�U�W�L�F�X�O�D�U���V�L�W�H���D�Q�G���W�K�D�W���V�L�W�H�¶�V���L�Qvestigation and cleanup process  
 

�‡ Providing citizens with early and continuing opportunities to participate in 
�1�<�6�'�(�&�¶�V���V�L�W�H���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���D�Q�G���F�O�H�D�Q�X�S���S�U�R�F�H�V�V�� 

 
�‡ Ensuring that NYSDEC makes site investigation and cleanup decisions that 

benefit from input that reflects the interests and perspectives found within the 
affected community  

 
�‡ Encouraging dialogue to promote the exchange of information among the 

affected/interested public, State agencies, and other interested parties that 
strengthens trust among the parties, increases understanding of site and 
community issues and concerns, and improves decision making.  

 
This Citizen Participation (CP) Plan provides information about how NYSDEC will inform 
and involve the public during the investigation and cleanup of the site identified above. 
The public information and involvement program will be carried out with assistance, as 
appropriate, from the Applicant.  
 
Project Contacts  
 
Appendix A identifies NYSDEC project contact(s) to whom the public should address 
�T�X�H�V�W�L�R�Q�V���R�U���U�H�T�X�H�V�W���L�Q�I�R�U�P�D�W�L�R�Q���D�E�R�X�W���W�K�H���V�L�W�H�¶�V���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���D�Q�G���F�O�H�D�Q�X�S���S�U�R�J�U�D�P����
�7�K�H���S�X�E�O�L�F�¶�V���V�X�J�J�H�V�W�L�R�Q�V���D�E�R�X�W���W�K�L�V���&�3���3�O�D�Q���D�Q�G���W�K�H���&�3���S�U�R�J�U�D�P���I�R�U���W�K�H���V�L�W�H���D�U�H��always 
welcome. Interested people are encouraged to share their ideas and suggestions with 
the project contacts at any time.  
 
Locations of Reports and Information  
 
�7�K�H���O�R�F�D�W�L�R�Q�V���R�I���W�K�H���U�H�S�R�U�W�V���D�Q�G���L�Q�I�R�U�P�D�W�L�R�Q���U�H�O�D�W�H�G���W�R���W�K�H���V�L�W�H�¶�V���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���D�Q�G��
cleanup program also are identified in Appendix A. These locations provide convenient 
access to important project documents for public review and comment. Some 
documents may be placed on the NYSDEC web site. If this occurs, NYSDEC will inform 
the public in fact sheets distributed about the site and by other means, as appropriate.  
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Site Contact List  
 
Appendix B contains the site contact list. This list has been developed to keep the 
�F�R�P�P�X�Q�L�W�\���L�Q�I�R�U�P�H�G���D�E�R�X�W�����D�Q�G���L�Q�Y�R�O�Y�H�G���L�Q�����W�K�H���V�L�W�H�¶�V���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���D�Q�G���F�O�H�D�Q�X�S��
process. The site contact list will be used periodically to distribute fact sheets that 
provide updates about the status of the project. These will include notifications of 
upcoming activities at the site (such as fieldwork), as well as availability of project 
documents and announcements about public comment periods. The site contact list 
includes, at a minimum:  
 

�‡ chief executive officer and planning board chairperson of each county, city, town 
and village in which the site is located;  

�‡ residents, owners, and occupants of the site and properties adjacent to the site;  
�‡ the public water supplier which services the area in which the site is located;  
�‡ any person who has requested to be placed on the site contact list;  
�‡ the administrator of any school or day care facility located on or near the site for 

purposes of posting and/or dissemination of information at the facility;  
�‡ location(s) of reports and information.  

 
The site contact list will be reviewed periodically and updated as appropriate. Individuals 
and organizations will be added to the site contact list upon request. Such requests 
should be submitted to the NYSDEC project contact(s) identified in Appendix A. Other 
additions to the site contact list may be made at the discretion of the NYSDEC project 
manager, in consultation with other NYSDEC staff as appropriate.  
 
Note: The first site fact sheet (usually related to the draft Remedial Investigation Work 
Plan) is distributed both by paper mailing through the postal service and through DEC 
Delivers, its email listserv service. The fact sheet includes instructions for signing up 
with the appropriate county listserv to receive future notifications about the site. See 
http://www.dec.ny.gov/chemical/61092.html .  
 
Subsequent fact sheets about the site will be distributed exclusively through the listserv, 
except for households without internet access that have indicated the need to continue 
to receive site information in paper form. Please advise the NYSDEC site project 
manager identified in Appendix A if that is the case. Paper mailings may continue during 
the investigation and cleanup process for some sites, based on public interest and 
need.  
 
CP Activities  
 
The table at the end of this section identifies the CP activities, at a minimum, that have 
�E�H�H�Q���D�Q�G���Z�L�O�O���E�H���F�R�Q�G�X�F�W�H�G���G�X�U�L�Q�J���W�K�H���V�L�W�H�¶�V���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���D�Q�G���F�O�H�D�Q�X�S���S�U�R�J�U�D�P�����7�K�H��
flowchart in Appendix D shows how these CP activities integrate with the site 
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investigation and cleanup process. The public is informed about these CP activities  
through fact sheets, project website, and notices distributed at significant points during 
the program. Elements of the investigation and cleanup process that match up with the 
CP activities are explained briefly in Section 5.  
 

�‡��Notices , fact sheets , and a project website  help the interested and affected public 
to understand contamination issues related to a site, and the nature and progress 
of efforts to investigate and clean up a site.  
 

�‡��Public forums, comment periods and contact with project managers provide 
opportunities for the public to contribute information, opinions and perspectives 
�W�K�D�W���K�D�Y�H���S�R�W�H�Q�W�L�D�O���W�R���L�Q�I�O�X�H�Q�F�H���G�H�F�L�V�L�R�Q�V���D�E�R�X�W���D���V�L�W�H�¶�V���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���D�Q�G��
cleanup.  

 
�7�K�H���S�X�E�O�L�F���L�V���H�Q�F�R�X�U�D�J�H�G���W�R���F�R�Q�W�D�F�W���S�U�R�M�H�F�W���V�W�D�I�I���D�W���D�Q�\���W�L�P�H���G�X�U�L�Q�J���W�K�H���V�L�W�H�¶�V 
investigation and cleanup process with questions, comments, or requests for 
information. A website will be made available. In addition, Riverview Innovation & 
Technology Campus is committed to continuing to meet with community stakeholders and 
coordinating with NYSDEC as appropriate  to provide updates and gather inputs.    
 
This CP Plan may be revised due to changes in major issues of public concern 
identified in Section 3 or in the nature and scope of investigation and cleanup activities. 
Modifications may include additions to the site contact list and changes in planned 
citizen participation activities.  
 
Technical Assistance Grant  
 
NYSDEC must determine if the site poses a significant threat to public health or the 
environment. This determination generally is made using information developed during 
the investigation of the site, as described in Section 5.  
 
If the site is determined to be a significant threat, a qualifying community group may 
apply for a Technical Assistance Grant (TAG). The purpose of a TAG is to provide funds 
to the qualifying group to obtain independent technical assistance. This assistance 
helps the TAG recipient to interpret and understand existing environmental information 
about the nature and extent of contamination related to the site and the 
development/implementation of a remedy.  
 
An eligible community group must certify that its membership represents the interests of 
�W�K�H���F�R�P�P�X�Q�L�W�\���D�I�I�H�F�W�H�G���E�\���W�K�H���V�L�W�H�����D�Q�G���W�K�D�W���L�W�V���P�H�P�E�H�U�V�¶���K�H�D�O�W�K�����H�F�R�Q�R�P�L�F���Z�H�O�O-being 
or enjoyment of the environment may be affected by a release or threatened release of 
contamination at the site.  
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 At the time the site was accepted into the BCP a significant threat determination had 
not yet been made.  
 
To verify the significant threat status of the site, the interested public may contact the 
NYSDEC project manager identified in Appendix A.  
 
For more information about TAGs, go online at 
http://www.dec.ny.gov/regulations/2590.html  
 
�1�R�W�H�����7�K�H���W�D�E�O�H���L�G�H�Q�W�L�I�\�L�Q�J���W�K�H���F�L�W�L�]�H�Q���S�D�U�W�L�F�L�S�D�W�L�R�Q���D�F�W�L�Y�L�W�L�H�V���U�H�O�D�W�H�G���W�R���W�K�H���V�L�W�H�¶�V��
investigation and cleanup program follows on the next page:  
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3. Major Issues of Public Concern  
This section of the CP Plan identifies major issues of public concern that relate to the 
site. Additional major issues of public concern may be identified during the course of the 
�V�L�W�H�¶�V���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���D�Q�G���F�O�H�D�Q�X�S���S�U�R�F�H�V�V���� 
 
The Riverview Innovation & Technology Campus Project is an investigation and 
remediation project developed to allow conversion of the former Tonawanda Coke Plant 
property into an area that poses no threat to human health or the environment and that is 
suitable for redevelopment. The Site is a portion (86.5-acres of over 102- acres) of the 
property located at 3875 River Road, Town of Tonawanda, Erie County, New York.  
 
The Site is the location of a former coke making facility. The coke making process involves 
the removal of gasses, liquids (oils) and tar from coal by heating the coal in the absence of oxygen. 
�7�K�H�� �U�H�V�X�O�W�L�Q�J�� �F�D�U�E�R�Q�� �P�D�W�H�U�L�D�O�� �³�F�R�N�H�´�� �Z�D�V�� �X�V�H�G���� �D�P�R�Q�J�� �R�W�K�H�U�� �W�K�L�Q�J�V���� �L�Q�� �I�R�X�Q�G�U�L�H�V and for the 
production of steel. The by-products were used in the process or sold for offsite use. The coke 
making facility was shut down in October 2018 and will not be restarted. The former coke 
production facility contains numerous buildings, process equipment, piping and 
underground utilities, and large areas for storage of coal and coke.  
 
The USEPA conducted emergency removal actions at the site between October 2018 
and October 2019 to eliminate the conditions that could have potentially led to a release 
from the site, including among many other actions; managing surface water runoff, 
evacuating and inerting pipes and process equipment, treating waste water, and 
organizing containers.  
 
The following major issues of public concern were identified during the operation of the 
facility: air quality, health of workers and community, groundwater impacts, and nuisance 
odors. With the cessation of coke making and by-products operations, many of these are less of 
an issue. Nonetheless, during the remedial investigations and remedial measures 
concerns relating to air quality, health of workers and community, ground- and stormwater 
impacts, and nuisance odors, and maintaining the schedule will be carefully managed. 
These issues will be addressed throughout the site investigation, and the remediation 
process and plans starting with the Remedial Investigation Work Plan, which will include 
a Community Air Monitoring Plan (CAMP),and a site-specific Project Safety, Health, and 
Environment Plan to be submitted to the NYSDEC for review prior to initiating the on-site 
investigations.  A Storm Water Pollution Prevention Plan will be submitted  to  the 
NYSDEC for review and approval. 
  
There has been a long history of active community involvement at the Site. Several years 
ago, area residents, local elected officials, community groups, and environmental 
advocates began aggressive and highly visible public campaigns targeting the former Site 
owner with claims that environmental violations were impacting the health and safety of 
area residents.  
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The actions of the NYSDEC, community stakeholders and the local media coverage that 
ensued ultimately contributed to the closing of the former Site and its owner being found 
guilty of criminal activity in violation of the Clean Air Act.  

The local community continues to be actively engaged and very interested in the cleanup 
and redevelopment of the Site. The CP Activities identified in Section 2 are intended to 
keep the community fully engaged and well informed. These CP activities will be 
sustained throughout the project and adjusted should additional issues of public concern 
be identified during the Remedial Investigation (RI) or Cleanup Action at the Site.  

The site is about to be subject to a comprehensive investigation. There are currently no 
known impacts associated with the site off the property. On the property there are many 
safety hazards, and no one should access the property without an escort. The plant had 
been operated for more than 100 years and many overhead structures, floors, and 
underground utilities are potentially unstable. The processes at the plant separated coal 
into its constituent fractions, carbon (the coke), tar, oils, and gasses. The gases were 
purged from the property by the USEPA. Other materials and constituents from the 
process are still present on the site and have been or will be investigated by the current 
owner. As listed in the BCP Application, the following constituents are among the most 
notable and will be among those investigated at the site:  

 
�‡��Asbestos 
�‡��Metals �± Iron, chromium  
�‡���6emi-volatile Organic Compounds - Polycyclic aromatic hydrocarbons, phenol  
�‡���9�R�O�D�W�L�O�H���2�U�J�D�Q�L�F���&�R�P�S�R�X�Q�G�V��- Benzene, Toluene and xylenes, naphthalene  
�‡���&�\�D�Q�L�G�H�� 

The remedial investigations that will be conducted are not limited to the compounds 
listed above. The investigation will include analysis for Polychlorinated Biphenyls 
(PCBs), Volatile Organic Compounds (VOCs), Semi-volatile Organic Compounds 
(SVOCs), Pesticides, Per- and polyfluoroalkyl substances (PFAS), Metals, and Cyanide.   

The next steps that are either ongoing or soon to start, include:  

�x Surface Water Management (ongoing) - The USEPA transitioned responsibility for 
surface water management to the owner after March 2020. There are numerous 
surface water management facilities across the site that are being maintained 
and, in many cases, enhanced by the new property owner.  

�x Asbestos Survey (ongoing) - A detailed survey of all buildings at the site to 
determine what materials at the site contain asbestos fibers.  

�x Remedial Investigation - A detailed investigation, including sample analysis,  of  
materials in tanks and containers, soil, groundwater and sediment at the site.  
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�x Asbestos Abatement - As soon as the Asbestos Survey is available, a plan will be 
developed to systematically remove or contain asbestos containing materials.  

�x Interim Remedial Measures �± These are actions to address conditions at the site 
that (1) represent known conditions that can be addressed without completion of 
the remedial investigation, (2) removal of materials or structures that would 
interfere with the remedial investigation, and (3) actions that can be implemented 
to improve site conditions prior to completion of the remedial investigation.  

4. Site Information  

Appendix C Contains a map identifying the location of the site.  

Site Description  

The Riverview Innovation & Technology Campus Project is a portion (86.5 of over 102 
acres) of the property located at 3875 River Road, Town of Tonawanda, Erie County, New 
York. The Site has been used for industrial purposes for more than 100 years.  The site 
was a coke making and by-product recovery facility until 2018. The Site is surrounded by 
industrial properties, high voltage utility corridors, and a closed landfill. The coke making 
facility was shut down in October 2018 and will not be restarted. The former coke production 
facility contains numerous buildings, process equipment, piping and underground utilities.  

History of Site Use, Investigation and Cleanup  

In 1990, the NYSDEC listed portions of the Tonawanda Coke property, separate from the 
BCP property, as a Class 2 site in the Registry of Inactive Hazardous Waste Disposal Sites 
in New York (known as the Tonawanda Coke Corporation site). A Class 2 site is a site 
where hazardous waste presents a significant threat to the public health or the environment 
and action is required. The Class 2 Tonawanda Coke Corporation site is divided into three 
operable units (OUs). An OU represents a portion of a site that, for technical or 
administrative reasons, can be addressed separately to investigate, eliminate, or mitigate 
a release, threat of a release, or exposure pathway resulting from the site contamination. 
The two OUs  of the Tonawanda Coke Corporation site that are shown on Figure 2  are 
separate from the BCP site and this CPP.  
Major investigations, sampling events associated with specific processing and activities, 
and ongoing routine monitoring have been, and are, conducted at the Site. The data from 
these reports allowed an assessment of the character of the site with respect to 
qualification for the BCP Program. Additional data needed to fully characterize the nature 
and extent of contamination at the site will be collected during the upcoming Remedial 
Investigation..  
 
The reports referenced to gain an understanding of the Site included: 
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�������³�7�R�Q�D�Z�D�Q�G�D���&�R�N�H���&�R�U�S�R�U�D�W�L�R�Q���1�H�Z���<�R�U�N���6�W�D�W�H���6�X�S�H�U�I�X�Q�G���3�K�D�V�H���,���6�X�P�P�D�U�\��
Report November 1983". Prepared by Recra Research Inc.  

 
2. "Phase Il Site Investigation Tonawanda Coke Site December 1986". Prepared by 

Malcolm Pirnie Inc.  
 
3. :Supplemental Site Investigation Tonawanda Coke Corporation Tonawanda, New 

�<�R�U�N���-�X�O�\�����������´�����3�U�H�S�D�U�H�G���E�\���&�R�Q�H�V�W�R�J�D-Rovers & Associates. 
 
�������³�$�G�G�L�W�L�R�Q�D�O���6�L�W�H���,�Q�Y�H�V�W�L�J�D�W�L�R�Q���7�R�Q�D�Z�D�Q�G�D���&�R�N�H���&�R�U�S�R�U�D�W�L�R�Q���7�R�Q�D�Z�D�Q�G�D�����1�H�Z���<�R�U�N��

�1�R�Y�H�P�E�H�U�����������´�����3�U�H�S�D�U�H�G���E�\���&�R�Q�H�V�W�R�J�D-Rovers & Associates 
 
5.  �³�5�H�P�H�G�L�D�O���,�Q�Y�H�V�W�L�J�D�W�L�R�Q���6�X�P�P�D�U�\���5�H�S�R�U�W�´���7�R�Q�D�Z�D�Q�G�D���&�R�N�H���&�R�U�S�R�U�D�W�L�R�Q��

Tonawanda, New York May 1997.  Prepared by Conestoga-Rovers & Associates 
(Summary Report). 

 
�������³�)�L�Q�D�O���6�X�S�S�O�H�P�H�Q�W�D�O���5�H�S�R�U�W���7�R�Q�D�Z�D�Q�G�D���&�R�N�H���&�R�U�S�R�U�D�W�L�R�Q�����7�R�Q�D�Z�D�Q�G�D����New York�´��

April2006 (revis�H�G���D�Q�G���U�H�V�X�E�P�L�W�W�H�G���-�D�Q�X�D�U�\�������������D�V���³�)�L�Q�D�O���6�X�S�S�O�H�P�H�Q�W�D�O���5�H�S�R�U�W��
�5�H�Y�L�V�L�R�Q�������D�Q�G���)�H�D�V�L�E�L�O�L�W�\���6�W�X�G�\�´�������3�U�H�S�D�U�H�G���E�\���&�R�Q�H�V�W�R�J�D-Rovers & Associates. 

 
7. Data from various removal and assessment activities, 2009  through 2019. 
 
8. Data from ongoing maintenance activities at the site 2019 and 2020. 

 
Over the available history of the facility there have been a number of spill cleanups, 
�U�H�P�R�Y�D�O���R�I���D�E�R�Y�H���J�U�R�X�Q�G���V�W�R�U�D�J�H���W�D�Q�N�V�����D�Q�G���P�L�V�F�H�O�O�D�Q�H�R�X�V���³�K�R�X�V�H�N�H�H�S�L�Q�J�´���D�F�W�L�R�Q�V�������7�K�H��
actions were documented in various reports that provide locations that must be 
investigated to confirm the conditions resulting from these actions.  As listed in the BCP 
Application, the following constituents are among the most notable detected in soil and 
groundwater at the BCP Site and will be among those investigated at the site: 
 

�‡��Asbestos 
�‡��Metals �± Iron, chromium  
�‡���6emi-volatile Organic Compounds - Polycyclic aromatic hydrocarbons, phenol  
�‡���9�R�O�D�W�L�O�H���2�U�J�D�Q�L�F���&�R�P�S�R�X�Q�G�V��- Benzene, Toluene and xylenes, naphthalene  
�‡���&�\�D�Q�L�G�H 

 
5. Investigation and Cleanup Process  
 
Application  
 
�7�K�H���$�S�S�O�L�F�D�Q�W���K�D�V���D�S�S�O�L�H�G���I�R�U���D�Q�G���E�H�H�Q���D�F�F�H�S�W�H�G���L�Q�W�R���1�H�Z���<�R�U�N�¶�V���%�U�R�Z�Q�I�L�H�O�G���&�O�H�D�Q�X�S��
Program as a Volunteer . This means that the Applicant was not responsible for the 
disposal or discharge of the contaminants or whose ownership or operation of the site 
took place after the discharge or disposal of contaminants. The Volunteer must fully 
characterize the nature and extent of contamination onsite, and must conduct a 
�³�T�X�D�O�L�W�D�W�L�Y�H���H�[�S�R�V�X�U�H���D�V�V�H�V�V�P�H�Q�W���´���D���S�U�R�F�H�V�V���W�K�D�W���F�K�D�U�D�F�W�H�U�L�]�H�V���W�K�H���D�F�W�X�D�O���R�U���S�R�W�H�Q�W�L�D�O��
exposures of people, fish and wildlife to contaminants on the site and to contamination 
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that may have migrated from the site.  
 
The Applicant in its Application proposes that the site will be used for restricted 
purposes.  To achieve this goal, the Applicant will conduct investigation and cleanup 
activities at the site with oversight provided by NYSDEC. The Brownfield Cleanup 
Agreement executed by NYSDEC and the Applicant sets forth the responsibilities of 
each party in conducting these activities at the site. Investigation  
 
�7�K�H���$�S�S�O�L�F�D�Q�W���Z�L�O�O���F�R�Q�G�X�F�W���D�Q���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���R�I���W�K�H���V�L�W�H���R�I�I�L�F�L�D�O�O�\���F�D�O�O�H�G���D���³�U�H�P�H�G�L�D�O��
�L�Q�Y�H�V�W�L�J�D�W�L�R�Q�´�����5�,�������7�K�L�V���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���Z�L�O�O���E�H���S�H�U�I�R�U�P�H�G���Z�L�W�K���1�<�6�'�(�&���R�Y�H�U�V�L�J�K�W�����7�K�H��
Applicant must develop a remedial investigation workplan, which is subject to public 
comment.  
 
The site investigation has several goals:  
1) define the nature and extent of contamination in soil, surface water, groundwater  
and any other parts of the environment that may be affected;  
2) identify the source(s) of the contamination;  
3) assess the impact of the contamination on public health and the environment;  
and  
4) provide information to support the development of a proposed remedy to address  
the contamination or the determination that cleanup is not necessary.  
 
�7�K�H���$�S�S�O�L�F�D�Q�W���V�X�E�P�L�W�V���D���G�U�D�I�W���³�5�H�P�H�G�L�D�O���,�Q�Y�H�V�W�L�J�D�W�L�R�Q���:�R�U�N���3�O�D�Q�´���W�R���1�<�6�'�(�&���I�R�U���U�H�Y�L�H�Z��
and approval. NYSDEC makes the draft plan available to the public review during a 30-
day public comment period.  
 
When the investigation is complete, the Applicant will prepare and submit a report that 
summarizes the results. This report also will recommend whether cleanup action is 
needed to address site-related contamination. The investigation report is subject to 
review and approval by NYSDEC.  
 
NYSDEC will use the information in the investigation report to determine if the site 
�S�R�V�H�V���D���V�L�J�Q�L�I�L�F�D�Q�W���W�K�U�H�D�W���W�R���S�X�E�O�L�F���K�H�D�O�W�K���R�U���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W�����,�I���W�K�H���V�L�W�H���L�V���D���³�V�L�J�Q�L�I�L�F�D�Q�W��
�W�K�U�H�D�W���´���L�W���P�X�V�W���E�H���F�O�H�D�Q�H�G���X�S���X�V�L�Q�J���D���U�H�P�H�G�\���V�H�O�H�F�W�H�G���E�\���1�<�6�'�(�&���I�U�R�P���D�Q���D�Q�D�Oysis of 
alternatives prepared by the Applicant and approved by NYSDEC. If the site does not 
pose a significant threat, the Applicant may select the remedy from the approved 
analysis of alternatives.  
 
Interim Remedial Measures  
 
An Interim Remedial Measure (IRM) is an action that can be undertaken at a site when 
a source of contamination or exposure pathway can be effectively addressed before the 
site investigation and analysis of alternatives are completed. If an IRM is likely to 
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represent all or a significant part of the final remedy, NYSDEC will require a 30-day 
public comment period.  
 
Remedy Selection  
 
When the investigation of the site has been determined to be complete, the project likely 
would proceed in one of two directions:  
 
1. The Applicant may recommend in its investigation report that no action is necessary 
at the site. In this case, NYSDEC would make the investigation report available for  
public comment for 45 days. NYSDEC then would complete its review, make any 
necessary revisions, and, if appropriate, approve the investigation report. NYSDEC 
�Z�R�X�O�G���W�K�H�Q���L�V�V�X�H���D���³�&�H�U�W�L�I�L�F�D�W�H���R�I���&�R�P�S�O�H�W�L�R�Q�´�����Gescribed below) to the Applicant.  
 
or  
 
2. The Applicant may recommend in its investigation report that action needs to be 
taken to address site contamination. After NYSDEC approves the investigation report, 
the Applicant may then develop a cleanup plan, �R�I�I�L�F�L�D�O�O�\���F�D�O�O�H�G���D���³�5�H�P�H�G�L�D�O���:�R�U�N���3�O�D�Q�´����
�7�K�H���5�H�P�H�G�L�D�O���:�R�U�N���3�O�D�Q���G�H�V�F�U�L�E�H�V���W�K�H���$�S�S�O�L�F�D�Q�W�¶�V���S�U�R�S�R�V�H�G���U�H�P�H�G�\���I�R�U���D�G�G�U�H�V�V�L�Q�J��
contamination related to the site.  
 
When the Applicant submits a draft Remedial Work Plan for approval, NYSDEC would 
announce the availability of the draft plan for public review during a 45-day public 
comment period.  
 
Cleanup Action  
 
NYSDEC will consider public comments, and revise the draft cleanup plan if necessary, 
before approving the proposed remedy. The New York State Department of Health 
(NYSDOH) must concur with the proposed remedy. After approval, the proposed 
remedy becomes the selected remedy. The selected remedy is formalized in the site 
Decision Document.  
 
The Applicant may then design and perform the cleanup action to address the site 
contamination. NYSDEC and NYSDOH oversee the activities. When the Applicant 
completes cleanup activities, it will prepare a final engineering report that certifies that 
cleanup requirements have been achieved or will be achieved within a specific time 
frame. NYSDEC will review the report to be certain that the cleanup is protective of 
public health and the environment for the intended use of the site.  
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Certificate of Completion  
 
When NYSDEC is satisfied that cleanup requirements have been achieved or will be 
achieved for the site, it will approve the final engineering report. NYSDEC then will issue 
a Certificate of Completion (COC) to the Applicant. The COC states that cleanup goals 
have been achieved and relieves the Applicant from future liability for site-related 
contamination, subject to certain conditions. The Applicant would be eligible to 
redevelop the site after it receives a COC.  
 
Site Management  
 
The purpose of site management is to ensure the safe reuse of the property if 
contamination will remain in place. Site management is the last phase of the site 
cleanup program. This phase begins when the COC is issued. Site management 
incorporates any institutional and engineering controls required to ensure that the 
remedy implemented for the site remains protective of public health and the 
environment. All significant activities are detailed in a Site Management Plan.  
 
An institutional control is a non-physical restriction on use of the site, such as a deed 
restriction that would prevent or restrict certain uses of the property. An institutional 
control may be used when the cleanup action leaves some contamination that makes 
the site suitable for some, but not all uses.  
 
An engineering control is a physical barrier or method to manage contamination. 
Examples include: caps, covers, barriers, fences, and treatment of water supplies.  
 
Site management also may include the operation and maintenance of a component of 
the remedy, such as a system that pumps and treats groundwater. Site management 
continues until NYSDEC determines that it is no longer needed.  
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Appendix A �± 
Project Contacts and Locations of Reports and Information  

 
Project Contacts  
�)�R�U���L�Q�I�R�U�P�D�W�L�R�Q���D�E�R�X�W���W�K�H���V�L�W�H�¶�V���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���D�Q�G���F�O�H�D�Q�X�S���S�U�R�J�U�D�P�����W�K�H���S�X�E�O�L�F���P�D�\��
contact any of the following project staff:  
New York State Department of Environmental Conserv ation (NYSDEC):  
 
Benjamin McPherson     Chad Staniszewski  
Project Manager      NYSDEC Region 9  
NYSDEC Region 9  Division of Environmental Remediation  
Division of Environmental Remediation  270 Michigan Avenue 
270 Michigan Avenue  Buffalo, NY 14203  
Buffalo, NY 14203      716-851-7220  
716-851-7220 chad.staniszewski@dec.ny.gov 
benjamin.mcpherson@dec.ny.gov 
 
 
Angela Martin 
New York State Department of Health 
Bureau of Environmental Exposure Investigation 
Empire State Plaza 
Corning Tower Room 1787 
Albany, NY 12237 
518-402-7860 
beei@health.ny.gov 
 

Locations of Reports and Information  
The facilities identified below are being used to provide the public with convenient access 
to important project documents:  
NYSDEC Region 9 
Division of Environmental Remediation 
270 Michigan Avenue 
Buffalo, NY 14203 
716-851-7220 
Hours: By Appointment Only  
 
Buffalo & Erie County Public Library 
(Central Branch) 
1 Lafayette Square 
Buffalo, NY 14203 
Phone: (716) 858-8900 
Hours: Mon �± Sat: 8:30AM �± 6PM 
            Sun: 12 �± 5PM 
 
 

NYSDEC 
625 Broadway 
Albany, NY 12233-746 
Phone: (888) 459-8667 
Hours: By Appointment Only  
 
 
Town of Tonawanda Public Library 
(Kenmore Branch) 
160 Delaware Road  
Kenmore, NY 14217 
Phone: (716) 873-2842 
Hours: Mon �± Sat: 10 AM to 5 PM 
            Sun: 12 PM to 5 PM 
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Appendix B -- Site Contact List 
 

TITLE�� FIRST�� LAST�� ADDRESS�� CITY/TOWN�� STATE�� ZIPCODE��
Elected��Officials��

� � � � � � � � � � � �

U.S.��Senator��Charles��Schumer���r��Regional��
Director��

Jordan�� Nicholson�� 130��South��Elmwood��Avenue,��
Suite��660��

Buffalo�� NY�� 14202��

Erie��County��Executive�� Mark�� Poloncarz�� 95��Franklin��Street,��16th��floor�� Buffalo�� NY�� 14202��
U.S.��Congressman�� Brian�� Higgins�� 726��Exchange��Street,��Suite��601�� Buffalo�� NY�� 14210��

New��York��State��Senator�� Timothy�� Kennedy�� 2239��South��Park��Avenue�� Buffalo�� NY�� 14220��
New��York��State��Senator�� Chris�� Jacobs�� 65��Court��Street�� Buffalo�� NY�� 14202��

New��York��State��Assembly��Majority��Leader�� Crystal�� Peoples�rStokes�� 425��Michigan��Avenue�� Buffalo�� NY�� 14203��
New��York��State��Assembly�� Robin�� Schimminger�� 3514��Delaware��Avenue�� Kenmore�� NY�� 14217��

NYSDEC��Chief,��Site��Control��Section�� Alexandra�� Servis�� 625��Broadway�� Albany�� NY�� 12233��
Erie��County��Legislator�� Kevin�� Hardwick�� 92��Franklin��Street,��4th��Floor�� Buffalo�� NY�� 14202��

NYSDEC��Chief,��Site��Control��Section�� Kelly�� Lewandowski�� 625��Broadway�� Albany�� NY�� 12233��
NYSDEC��Remedial��Bureau��E,��Director�� Michael�� Cruden�� 625��Broadway�� Albany�� NY�� 12233��
NYSDEC��Regional��Attorney,��Region��9�� Maureen�� Brady�� 270��Michigan��Avenue�� Buffalo�� NY�� 14203��

NYSDEC,��Region��9�� Chad�� Staniszewski�� 270��Michigan��Avenue�� Buffalo�� NY�� 14203��
NYSDEC,��Region��9�� Benjamin�� McPherson�� 270��Michigan��Avenue�� Buffalo�� NY�� 14203��

NYSDEC��Project��Attorney,��Region��9�� Teresa�� Mucha�� 270��Michigan��Avenue�� Buffalo�� NY�� 14203��
NYSDOH��Project��Manager�� Angela�� Martin�� Corning��Tower,��Rm��1787�� Albany�� NY�� 12237��

USEPA��On�rsite��Coordinator,��Region��2�� Thomas�� Budroe�� 2890��Woodbridge��Avenue�� Edison�� NJ�� 08837��
Erie��County��Legislator�� Lisa�� Chimera�� 1701��Hertel��Avenue�� Buffalo�� NY�� 14216��

Grand��Island��Supervisor�� Nathan�� McMurray�� 2255��Baseline��Road�� Grand��Island�� NY�� 14072��
City��of��Tonawanda��Mayor�� Rick�� Davis�� 200��Niagara��Street�� Tonawanda�� NY�� 14150��

Tonawanda��Supervisor�� Joseph�� Emminger�� 2919��Delaware��Avenue�� Kenmore�� NY�� 14217��
Tonawanda��Councilmember�� John�� Bargnesi,��Jr.�� 2919��Delaware��Avenue�� Kenmore�� NY�� 14217��
Tonawanda��Councilmember�� Daniel�� Crangle�� 2919��Delaware��Avenue�� Kenmore�� NY�� 14217��
Tonawanda��Councilmember�� Shannon�� Patch�� 2919��Delaware��Avenue�� Kenmore�� NY�� 14217��
Tonawanda��Councilmember�� Conrad�� William�� 2919��Delaware��Avenue�� Kenmore�� NY�� 14217��
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�� ��
��

Media��

� � � � � � � � � � � �

Buffalo��News�� Jonathan�� Epstein�� One��News��Plaza,��P.O.��Box��100�� Buffalo�� NY�� 14240��
Buffalo��News�� Phil�� Fairbanks�� One��News��Plaza,��P.O.��Box��100�� Buffalo�� NY�� 14240��

Tonawanda��Sun��Editor�� Eric�� DuVall�� 1000��Young��Street�� Tonawanda�� NY�� 14150��
Ken�rTon��Bee��Editor�� Alan�� Rizzo�� 5564��Main��Street�� Buffalo�� NY�� 14221��

��
Public��Water/Wastewater��

Supplier��

� � � � � � � � � � � �

Town��of��Tonawanda��Water��Resources�� Michael�� Kessler�� 779��Two��Mile��Creek��Road�� Tonawanda�� NY�� 14150��
Town��of��Tonawanda��Water��Resources�� J.��Kirk�� Rowland�� 779��Two��Mile��Creek��Road�� Tonawanda�� NY�� 14150��
Town��of��Tonawanda��Water��Resources��

Pretreatment��Coordinator��
Paul�� Morrow�� 779��Two��Mile��Creek��Road�� Tonawanda�� NY�� 14150��

��
Local��Schools/Churches��

� � � � � � � � � � � �

Riverview��Elementary��School��Principal�� Claudia�� Panaro�� 55��Taylor��Drive�� Tonawanda�� NY�� 14150��
PS��#65���r��Roosevelt��ECC��Principal�� Michelle�� Hope��Barnes�� 249��Skillen��Street�� Buffalo�� NY�� 14207��

Charter��School��for��Applied��Technologies�� Sue�� Jurewicz�� 2303��Kenmore��Avenue�� Buffalo�� NY�� 14207��
Charter��School��for��Applied��Technologies�� Ann�� Morgante�� 2303��Kenmore��Avenue�� Buffalo�� NY�� 14207��

Tonawanda��Middle��School��Principal�� David�� Sellan�� 600��Fletcher��Street�� Tonawanda�� NY�� 14150��
Tonawanda��High��School��Principal�� Michael�� Brown�� 600��Fletcher��Street�� Tonawanda�� NY�� 14150��

Church��of��the��Nativity,��Pastor�� Ruth�� Snyder�� 1530��Colvin��Boulevard�� Buffalo�� NY�� 14223��
Blessed��Sacrament��Parish��Community�� Matt�� Nycz�� 263��Claremont��Avenue�� Buffalo�� NY�� 14223��

��
��
��
��
��

� � � � � � � � � � � �



17 

Community��Organizations��
Citizen��Science��Community��Resources�� Jackie�� James�rCreedon�� 3200��Elmwood��Avenue,��Rm212�� Kenmore�� NY�� 14217��

The��Clean��Air��Coalition��of��WNY�� Rebecca�� Newberry�� 52��Linwood��Avenue�� Buffalo�� NY�� 14209��
Sierra��Club��Niagara��Group�� Lynda�� Schneekloth�� 601��Ferry��Street�� Buffalo�� NY�� 14222��

Buffalo��Niagara��Waterkeeper�� Jill�� Jedlicka�� 721��Main��Street�� Buffalo�� NY�� 14203��
Black��Chamber��of��Commerce��of��WNY�� Richard�� Cummings�� 836��East��Delavan��Avenue�� Buffalo�� NY�� 14215��

Citizens��Campaign��for��the��Environment�� Brian�� Smith�� 733��Delaware��Road,��Box��140�� Buffalo�� NY�� 14223��

Ken�rTon��Chamber��of��Commerce�� Catherine�� Piciulo�� 3411��Delaware��Avenue�� Kenmore�� NY�� 14217��
� � � � � � � � � � � � � �

Sierra��Club���r��Niagara��Group�� Diana�� Strablow�� PO��Box��1127�� Williamsville�� NY�� 14221��
Sierra��Club���r��Niagara��Group�� David�� Alicea�� PO��Box��1127�� Williamsville�� NY�� 14221��

Kenmore��Village��Improvement��Society�� Melissa�� Foster�� 16��Warren��Avenue�� Kenmore�� NY�� 14217��
Kenmore��Teachers��Association�� Peter�� Stuhlmiller�� 205��Yorkshire��Road�� Tonawanda�� NY�� 14150��

Historic��East��Side��Neighborhood��Initiative�� Jim�� Serafin�� 115��Avery��Place�� Buffalo�� NY�� 14225��
Grassroots��Gardens��WNY�� Jeanette�� Koncikowski�� 30C��Essex��Street�� Buffalo�� NY�� 14213��

GoBike��Buffalo�� Justin�� Booth�� 98��Colvin��Avenue�� Buffalo�� NY�� 14216��
Buffalo��Olmsted��Parks��Conservancy�� Stephanie�� Crockatt�� 84��Parkside��Avenue�� Buffalo�� NY�� 14214��

Citizens��Alliance,��Inc.�� Cornelius�� Johnson�� 836��E.��Delavan��Avenue�� Buffalo�� NY�� 14215��
Big��Wheels��Bicycle��Club�� Barbara�� Ciepiela�� 4456��Beach��Ridge��Road�� Lockport�� NY�� 14094��

�� � � � � � � � � � � � �
� � � � � � � � � � � � � �
� � � � � � � � � � � � � �
� � � � � � � � � � � � � �
� � � � � � � � � � � � � �
� � � � � � � � � � � � � �

� � � �
��

� � � � � � � � � �

� � � � � � � � � � � � � �
��
��

� � � � � � � � � � � �
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Interested��Parties��
� � � � � � � � � � � �

Riverview��Innovation��&��Technology��
Campus,��Inc.��

Jon�� Williams�� 333��Ganson��Street�� Buffalo�� NY�� 14203��

Riverview��Innovation��&��Technology��
Campus,��Inc.��

John�� Yensan�� 333��Ganson��Street�� Buffalo�� NY�� 14203��

Allen��&��Desnoyers��LLP�� Dale�� Desnoyers�� 90��State��Street,��Suite��1009�� Albany�� NY�� 12207��
e3communications�� Brian�� Gould�� 551��Franklin��Street�� Buffalo�� NY�� 14202��

The��Slater��Law��Firm,��PLCC�� Craig�� Slater�� 500��Seneca��Street,��Suite��504�� Buffalo�� NY�� 14204��
Duke,��Holzman,��Photiadis��&��Gresens��LLP�� Gregory�� Photiadis�� 701��Seneca��Street,��Suite��750�� Buffalo�� NY�� 14210��

Braxner��LLC��
��  

3937��River��Road�� Tonawanda�� NY�� 14150��
Braxner��LLC��

��  
4001��River��Road�� Tonawanda�� NY�� 14150��

Carmen��M.��Pariso,��Inc.��
��  

4051��River��Road�� Tonawanda�� NY�� 14150��
National��Grid��

��  
144��Kensington��Avenue�� Buffalo�� NY�� 14214��

Rouse��Breihan,��Inc.��
��  

3821��River��Road�� Tonawanda�� NY�� 14150����
Jay�� Farquharson�� 154��Autumnwood��Drive�� Grand��Island�� NY�� 14072����

Angela�� Stockman�� 94��McKinley��Avenue�� Kenmore�� NY�� 14217����
Anne�� Adams�rSmutzer�� 293��Westgate��Road�� Kenmore�� NY�� 14217����
Adele�� Henderson�� 146��Neufield��Street�� Buffalo�� NY�� 14207����
Jackie�� James�� 43��Wardman��Road�� Kenmore�� NY�� 14217����
Jean�� Harmon�� 172��Elmwood��Pk��West�� Tonawanda�� NY�� 14150����
Jenn�� Pusatier�� 3348��East��River��Road�� Grand��Island�� NY�� 14072����
Cindy�� Havey�� 67��Grosvenor��Road�� Tonawanda�� NY�� 14223����
Phil�� Haberstro�� 358��Argonne��Drive�� Kenmore�� NY�� 14217����

Timothy�� Logsdon�� 10��Countryside��Lane�� Williamsville�� NY�� 14221��
�� Maria���� Tisby�� P.O.��Box��11�� Amherst�� NY�� 14226��

��
Document��Repositories��

� � � � � � � � � � � �

Town��of��Tonawanda��Public��Library���r��
Kenmore��Branch��

Mary�� Muscarella�� 160��Delaware��Road�� Kenmore�� NY�� 14217��

Buffalo��&��Erie��County��Public��Library�� April�� Tompkins�� 1��Lafayette��Square�� Buffalo�� NY�� 14203��
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Appendix C -- Site Location Maps  
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