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¢Ƙƛǎ ǇŀƎŜ ƛƴǘŜƴǘƛƻƴŀƭƭȅ ƭŜŦǘ ōƭŀƴƪ 



 

!ǇǇπƛ 

!ÐÐÅÎÄÉÃÅÓ 4ÁÂÌÅ ÏÆ #ÏÎÔÅÎÔÓ  

 

!ǇǇŜƴŘƛȄ ! ς tǳōƭƛŎ LƴŦƻǊƳŀǘƛƻƴ ŀƴŘ hǳǘǊŜŀŎƘ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ !πм 

!ǇǇŜƴŘƛȄ . ς !ƎŜƴŎȅ /ƻǊǊŜǎǇƻƴŘŜƴŎŜ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ .πм 

!ǇǇŜƴŘƛȄ / ς CƛƴŘƛƴƎ ƻŦ bƻ tǊŀŎǘƛŎŀōƭŜ !ƭǘŜǊƴŀǘƛǾŜ όChbt!ύ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ /πм 

!ǇǇŜƴŘƛȄ 5 ς CŜŘŜǊŀƭ /ƻƴǎƛǎǘŜƴŎȅ 5ŜǘŜǊƳƛƴŀǘƛƻƴ  ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ 5πм 

!ǇǇŜƴŘƛȄ 9 ς wŜŎƻǊŘ ƻŦ bƻƴπ!ǇǇƭƛŎŀōƛƭƛǘȅ όwhb!ύ ŀƴŘ !ƛǊ vǳŀƭƛǘȅ 9Ƴƛǎǎƛƻƴǎ 9ǎǘƛƳŀǘŜǎ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ 9πм 



 

!ǇǇπƛƛ 

¢Ƙƛǎ ǇŀƎŜ ƛƴǘŜƴǘƛƻƴŀƭƭȅ ƭŜŦǘ ōƭŀƴƪΦ 



 

!πм 

Appendix A – Public Information and Outreach 



 

!πн 

¢Ƙƛǎ ǇŀƎŜ ƛƴǘŜƴǘƛƻƴŀƭƭȅ ƭŜŦǘ ōƭŀƴƪΦ 



$ÒÁÆÔ %! $ÉÓÔÒÉbuÔÉoÎ

!πо



¢ŀōƭŜ !πмΥ 5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ 5ǊŀŦǘ 9! 

bŀƳŜ ¢ƛǘƭŜκwƻƭŜ !ŦŦƛƭƛŀǘƛƻƴ aŀƛƭƛƴƎ !ŘŘǊŜǎǎ 

9ƭŜŎǘŜŘ hŦŦƛŎƛŀƭǎ π CŜŘŜǊŀƭ 

5ƻƴŀƭŘ {Φ .ŜȅŜǊΣ WǊΦ wŜǇǊŜǎŜƴǘŀǘƛǾŜ ƛƴ 
/ƻƴƎǊŜǎǎ 

¦{ IƻǳǎŜ ƻŦ 
wŜǇǊŜǎŜƴǘŀǘƛǾŜǎ 

мммф [ƻƴƎǿƻǊǘƘ IƻǳǎŜ hŦŦƛŎŜ .ǳƛƭŘƛƴƎ 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлрмр 

aŀǊƪ wΦ ²ŀǊƴŜǊ {ŜƴŀǘƻǊ ƻŦ ±ƛǊƎƛƴƛŀ ¦{ {ŜƴŀǘŜ тло IŀǊǘ {ŜƴŀǘŜ ƻŦŦƛŎŜ .ǳƛƭŘƛƴƎ 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлрмл 

¢ƛƳƻǘƘȅ aΦ YŀƛƴŜ {ŜƴŀǘƻǊ ƻŦ ±ƛǊƎƛƴƛŀ ¦{ {ŜƴŀǘŜ ном wǳǎǎŜƭƭ {ŜƴŀǘŜ hŦŦƛŎŜ .ǳƛƭŘƛƴƎ 
²ŀǎƘƛƴƎǘƻƴΣ 5Φ/Φ нлрмл 

DŜǊŀƭŘ 9Φ /ƻƴƴƻƭƭȅ wŜǇǊŜǎŜƴǘŀǘƛǾŜ ƛƴ 
/ƻƴƎǊŜǎǎ 

¦{ IƻǳǎŜ ƻŦ 
wŜǇǊŜǎŜƴǘŀǘƛǾŜǎ 

пнп /ŀƴƴƻƴ IƻǳǎŜ hŦŦƛŎŜ .ǳƛƭŘƛƴƎ 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлрмр 

9ƭŜŎǘŜŘ hŦŦƛŎƛŀƭǎ π {ǘŀǘŜ 

wŀƭǇƘ bƻǊǘƘŀƳ DƻǾŜǊƴƻǊ ƻŦ 
±ƛǊƎƛƴƛŀ 

hŦŦƛŎŜ ƻŦ ǘƘŜ DƻǾŜǊƴƻǊ tΦhΦ .ƻȄ мптр 
wƛŎƘƳƻƴŘΣ ±! нонму 

aŀǊƪ 5Φ {ƛŎƪƭŜǎ {ǘŀǘŜ 
wŜǇǊŜǎŜƴǘŀǘƛǾŜ 

±ƛǊƎƛƴƛŀ IƻǳǎŜ ƻŦ 
5ŜƭŜƎŀǘŜǎ 

tΦhΦ .ƻȄ млсну 
CǊŀƴŎƻƴƛŀΣ ±! нномл 

{Ŏƻǘǘ !Φ {ǳǊƻǾŜƭƭ {ǘŀǘŜ {ŜƴŀǘƻǊ ±ƛǊƎƛƴƛŀ {ŜƴŀǘŜ tΦhΦ .ƻȄ нуф 
aƻǳƴǘ ±ŜǊƴƻƴΣ ±! ннмнм 

9ƭŜŎǘŜŘ hŦŦƛŎƛŀƭǎ π /ƻǳƴǘȅ 

{ƘŀǊƻƴ .ǳƭƻǾŀ /ƘŀƛǊƳŀƴ CŀƛǊŦŀȄ /ƻǳƴǘȅ .ƻŀǊŘ ƻŦ 
{ǳǇŜǊǾƛǎƻǊǎ 

CŀƛǊŦŀȄ /ƻǳƴǘȅ DƻǾŜǊƴƳŜƴǘ /ŜƴǘŜǊ 
мнллл DƻǾŜǊƴƳŜƴǘ /ŜƴǘŜǊ tŀǊƪǿŀȅΣ 
{ǳƛǘŜ рол 
CŀƛǊŦŀȄΣ ±! ннлор 

5ŀƴ {ǘƻǊŎƪ aƻǳƴǘ ±ŜǊƴƻƴ 
5ƛǎǘǊƛŎǘ {ǳǇŜǊǾƛǎƻǊ 

CŀƛǊŦŀȄ /ƻǳƴǘȅ .ƻŀǊŘ ƻŦ 
{ǳǇŜǊǾƛǎƻǊǎ 

aƻǳƴǘ ±ŜǊƴƻƴ DƻǾŜǊƴƳŜƴǘŀƭ /ŜƴǘŜǊ 
нрмм tŀǊƪŜǊǎ [ŀƴŜ 
aǘΦ ±ŜǊƴƻƴΣ ±! ннолс 

CŜŘŜǊŀƭ !ƎŜƴŎƛŜǎ 

wƻō ¢ƻƳƛŀƪ 5ƛǊŜŎǘƻǊ ¦{ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 
tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅ 
 hŦŦƛŎŜ ƻŦ CŜŘŜǊŀƭ 
!ŎǘƛǾƛǘƛŜǎ 

!ǊƛŜƭ wƛƻǎ .ǳƛƭŘƛƴƎ 
мнлл tŜƴƴǎȅƭǾŀƴƛŀ !ǾŜƴǳŜΣ b² 
aŀƛƭ ŎƻŘŜΥ ннрм! 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлпсл 

.ŀǊōŀǊŀ wǳŘƴƛŎƪ b9t! ¢ŜŀƳ 
[ŜŀŘŜǊ 

¦{ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 
tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΣ 
wŜƎƛƻƴ о 
hŦŦƛŎŜ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 
tǊƻƎǊŀƳǎ όо9!олύ 

мсрл !ǊŎƘ {ǘǊŜŜǘ 
tƘƛƭŀŘŜƭǇƘƛŀΣ t! мфмлоπнлнф 

WƻƘƴ !Φ .ǊƛŎƪŜǊ {ǘŀǘŜ 
/ƻƴǎŜǊǾŀǘƛƻƴƛǎǘ 

¦{ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
!ƎǊƛŎǳƭǘǳǊŜ  
bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎ 
/ƻƴǎŜǊǾŀǘƛƻƴ {ŜǊǾƛŎŜ 

мслс {ŀƴǘŀ wƻǎŀ wƻŀŘΣ {ǳƛǘŜ нлф 
wƛŎƘƳƻƴŘΣ ±! ноннфπрлмп 

!πп



¢ŀōƭŜ !πмΥ 5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ 5ǊŀŦǘ 9! 

bŀƳŜ ¢ƛǘƭŜκwƻƭŜ !ŦŦƛƭƛŀǘƛƻƴ aŀƛƭƛƴƎ !ŘŘǊŜǎǎ 

5ŀǾŜ aƻǊǊƻǿ 5ŜǇǳǘȅ 5ƛǎǘǊƛŎǘ 
9ƴƎƛƴŜŜǊ ŦƻǊ 
tǊƻƎǊŀƳ ŀƴŘ 
tǊƻƧŜŎǘ 
aŀƴŀƎŜƳŜƴǘ 

¦{ !ǊƳȅ /ƻǊǇǎ ƻŦ 
9ƴƎƛƴŜŜǊǎ  
.ŀƭǘƛƳƻǊŜ 5ƛǎǘǊƛŎǘ 

н IƻǇƪƛƴǎ tƭŀȊŀ 
.ŀƭǘƛƳƻǊŜΣ a5 нмнлм 

{ƘŀǊƻƴ DƭŀǎƎƻǿ {ŜƴƛƻǊ !ƛǊǇƻǊǘ 
tƭŀƴƴƛƴƎ {ǇŜŎƛŀƭƛǎǘ 

CŜŘŜǊŀƭ !Ǿƛŀǘƛƻƴ 
!ŘƳƛƴƛǎǘǊŀǘƛƻƴ 
!ƛǊǇƻǊǘ tƭŀƴƴƛƴƎ ŀƴŘ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ 5ƛǾƛǎƛƻƴ 
ό!ttπпллύ 

улл LƴŘŜǇŜƴŘŜƴŎŜ !ǾŜƴǳŜΣ {² 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлрфм 

CǊŀƴƪ {ƳƛƎŜƭǎƪƛ {ŜƴƛƻǊ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ 
{ǇŜŎƛŀƭƛǎǘ 

CŜŘŜǊŀƭ !Ǿƛŀǘƛƻƴ 
!ŘƳƛƴƛǎǘǊŀǘƛƻƴ 
!ƛǊǇƻǊǘ tƭŀƴƴƛƴƎ ŀƴŘ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ 5ƛǾƛǎƛƻƴ 
ό!ttπпллύ 

улл LƴŘŜǇŜƴŘŜƴŎŜ !ǾŜƴǳŜΣ {² 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлрфм 

WŜŦŦǊŜȅ .ǊŜŜŘŜƴ /ƻƳƳǳƴƛǘȅ 
tƭŀƴƴŜǊ 

CŜŘŜǊŀƭ !Ǿƛŀǘƛƻƴ 
!ŘƳƛƴƛǎǘǊŀǘƛƻƴ  
²ŀǎƘƛƴƎǘƻƴ !ƛǊǇƻǊǘǎ 
5ƛǎǘǊƛŎǘ hŦŦƛŎŜ 

нотно !ƛǊ CǊŜƛƎƘǘ [ŀƴŜΣ {ǳƛǘŜ нмл 
5ǳƭƭŜǎΣ ±! нлмсс 

!ƳŀƴŘŀ 
/ƛŀƳǇƻƭƛƭƭƻ 

wŜƎƛƻƴŀƭ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ 
hŦŦƛŎŜǊ 

CŜŘŜǊŀƭ 9ƳŜǊƎŜƴŎȅ 
aŀƴŀƎŜƳŜƴǘ !ƎŜƴŎȅ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ tƭŀƴƴƛƴƎ 
ϧ IƛǎǘƻǊƛŎ tǊŜǎŜǊǾŀǘƛƻƴ 

смр /ƘŜǎǘƴǳǘ {ǘǊŜŜǘ 
hƴŜ LƴŘŜǇŜƴŘŜƴŎŜ aŀƭƭΣ {ƛȄǘƘ CƭƻƻǊ 
tƘƛƭŀŘŜƭǇƘƛŀΣ t! мфмлсπпплп 

/ƛƴŘȅ {ŎƘǳƭȊ {ǳǇŜǊǾƛǎƻǊ ¦{ CƛǎƘ ŀƴŘ ²ƛƭŘƭƛŦŜ 
{ŜǊǾƛŎŜ    
±ƛǊƎƛƴƛŀ CƛŜƭŘ hŦŦƛŎŜ 

сссф {ƘƻǊǘ [ŀƴŜ 
DƭƻǳŎŜǎǘŜǊΣ ±! нолсм 

DŜƴŜǾƛŜǾŜ 
[ŀwƻǳŎƘŜ 

{ǳǇŜǊǾƛǎƻǊ ¦{ CƛǎƘ ŀƴŘ ²ƛƭŘƭƛŦŜ 
{ŜǊǾƛŎŜ     
/ƘŜǎŀǇŜŀƪŜ .ŀȅ CƛŜƭŘ 
hŦŦƛŎŜ 

ммт !ŘƳƛǊŀƭ /ƻŎƘǊŀƴŜ 5ǊƛǾŜ 
!ƴƴŀǇƻƭƛǎΣ a5 нмплмπтолт 

aŀǊŎŜƭ /Φ !Ŏƻǎǘŀ 9ȄŜŎǳǘƛǾŜ 5ƛǊŜŎǘƻǊ bŀǘƛƻƴŀƭ /ŀǇƛǘŀƭ 
tƭŀƴƴƛƴƎ /ƻƳƳƛǎǎƛƻƴ 

плм фǘƘ {ǘǊŜŜǘΣ b² 
bƻǊǘƘ [ƻōōȅΣ {ǳƛǘŜ рлл 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлллп 

5ƛŀƴŜ {ǳƭƭƛǾŀƴ 5ƛǊŜŎǘƻǊΣ ¦Ǌōŀƴ 
5ŜǎƛƎƴ ŀƴŘ tƭŀƴ 
wŜǾƛŜǿ 5ƛǾƛǎƛƻƴ 

bŀǘƛƻƴŀƭ /ŀǇƛǘŀƭ 
tƭŀƴƴƛƴƎ /ƻƳƳƛǎǎƛƻƴ 

плм фǘƘ {ǘǊŜŜǘΣ b² 
bƻǊǘƘ [ƻōōȅΣ {ǳƛǘŜ рлл 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлллп 

[ŜŜ ²Ŝōō IƛǎǘƻǊƛŎ 
tǊŜǎŜǊǾŀǘƛƻƴ 
{ǇŜŎƛŀƭƛǎǘΣ ¦Ǌōŀƴ 
5ŜǎƛƎƴ ŀƴŘ tƭŀƴ 
wŜǾƛŜǿ 5ƛǾƛǎƛƻƴ 

bŀǘƛƻƴŀƭ /ŀǇƛǘŀƭ 
tƭŀƴƴƛƴƎ /ƻƳƳƛǎǎƛƻƴ 

плм фǘƘ {ǘǊŜŜǘΣ b² 
bƻǊǘƘ [ƻōōȅΣ {ǳƛǘŜ рлл 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлллп 

!πр



¢ŀōƭŜ !πмΥ 5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ 5ǊŀŦǘ 9! 

bŀƳŜ ¢ƛǘƭŜκwƻƭŜ !ŦŦƛƭƛŀǘƛƻƴ aŀƛƭƛƴƎ !ŘŘǊŜǎǎ 

wŜƛŘ bŜƭǎƻƴ 5ƛǊŜŎǘƻǊ !ŘǾƛǎƻǊȅ /ƻǳƴŎƛƭ ƻƴ 
IƛǎǘƻǊƛŎ tǊŜǎŜǊǾŀǘƛƻƴ 
hŦŦƛŎŜ ƻŦ CŜŘŜǊŀƭ !ƎŜƴŎȅ 
tǊƻƎǊŀƳǎ 

плм C {ǘǊŜŜǘΣ b²Σ {ǳƛǘŜ олу 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлллмπнсот 

YŀǘǊȅ IŀǊǊƛǎ tǊƻƎǊŀƳ !ƴŀƭȅǎǘ !ŘǾƛǎƻǊȅ /ƻǳƴŎƛƭ ƻƴ 
IƛǎǘƻǊƛŎ tǊŜǎŜǊǾŀǘƛƻƴ 
hŦŦƛŎŜ ƻŦ CŜŘŜǊŀƭ !ƎŜƴŎȅ 
tǊƻƎǊŀƳǎ 

плм C {ǘǊŜŜǘΣ b²Σ {ǳƛǘŜ олу 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлллмπнсот 

aƛŎƘŀŜƭ ²Ŝƛƭ 

 
bŀǘƛƻƴŀƭ /ŀǇƛǘŀƭ 
tƭŀƴƴƛƴƎ /ƻƳƳƛǎǎƛƻƴ 

плм фǘƘ {ǘǊŜŜǘΣ b² 
bƻǊǘƘ [ƻōōȅΣ {ǳƛǘŜ рлл 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлллп 

bŀǘƛǾŜ !ƳŜǊƛŎŀƴ ¢ǊƛōŜǎ 

bŜƛƭ tŀǘǘŜǊǎƻƴΣ WǊΦ 5ƛǊŜŎǘƻǊ ¢ǳǎŎŀǊƻǊŀ bŀǘƛƻƴ 
¢ǳǎŎŀǊƻǊŀ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻƎǊŀƳ 

рннс 9 ²ŀƭƳƻǊŜ wƻŀŘ 
[ŜǿƛǎǘƻƴΣ b¸ мплфн 

[ƛǎŀ [ŀwǳŜπ.ŀƪŜǊ ¢Ǌƛōŀƭ IƛǎǘƻǊƛŎ 
tǊŜǎŜǊǾŀǘƛƻƴ 
hŦŦƛŎŜǊ 

¦ƴƛǘŜŘ YŜŜǘƻƻǿŀƘ .ŀƴŘ 
ƻŦ /ƘŜǊƻƪŜŜ LƴŘƛŀƴǎ ƛƴ 
hƪƭŀƘƻƳŀ 

tΦhΦ .ƻȄ тпс 
¢ŀƘƭŜǉǳŀƘΣ hY тппср 

/ŀƛǘƭƛƴ ¢ƻǘƘŜǊƻǿ ¢Ǌƛōŀƭ IƛǎǘƻǊƛŎ 
tǊŜǎŜǊǾŀǘƛƻƴ 
hŦŦƛŎŜǊ 

/ŀǘŀǿōŀ LƴŘƛŀƴ bŀǘƛƻƴ  
¢Ǌƛōŀƭ IƛǎǘƻǊƛŎ 
tǊŜǎŜǊǾŀǘƛƻƴ hŦŦƛŎŜ 

мрос ¢ƻƳ {ǘŜǾŜƴ wƻŀŘ 
wƻŎƪ IƛƭƭΣ {/ нфтол 

wǳǎǎŜƭƭ ¢ƻǿƴǎŜƴŘ ¢Ǌƛōŀƭ IƛǎǘƻǊƛŎ 
tǊŜǎŜǊǾŀǘƛƻƴ 
hŦŦƛŎŜǊ 

9ŀǎǘŜǊƴ .ŀƴŘ ƻŦ 
/ƘŜǊƻƪŜŜ LƴŘƛŀƴǎ 

vǳŀƭƭŀ .ƻǳƴŘŀǊȅ 
tΦhΦ .ƻȄ прр 
/ƘŜǊƻƪŜŜΣ b/ нутмф 

wƻōŜǊǘ DǊŀȅ /ƘƛŜŦ tŀƳǳƴƪŜȅ LƴŘƛŀƴ ¢ǊƛōŜ tŀƳǳƴƪŜȅ LƴŘƛŀƴ wŜǎŜǊǾŀǘƛƻƴ 
мфм [ŀȅ [ŀƴŘƛƴƎ wƻŀŘ 
YƛƴƎ ²ƛƭƭƛŀƳΣ ±! нолус 

{ǘŜǇƘŜƴ wΦ !Řƪƛƴǎ /ƘƛŜŦ /ƘƛŎƪŀƘƻƳƛƴȅ LƴŘƛŀƴ 
¢ǊƛōŜ 

унлл [ƻǘǘ /ŀǊȅ wƻŀŘ 
tǊƻǾƛŘŜƴŎŜ CƻǊƎŜΣ ±! номпл 

DŜǊŀƭŘ {ǘŜǿŀǊǘ !ǎǎƛǎǘŀƴǘ /ƘƛŜŦ /ƘƛŎƪŀƘƻƳƛƴȅ LƴŘƛŀƴ 
¢ǊƛōŜΣ 9ŀǎǘŜǊƴ 5ƛǾƛǎƛƻƴ 

нуфр aƻǳƴǘ tƭŜŀǎŀƴǘ wŘ 
tǊƻǾƛŘŜƴŎŜ CƻǊƎŜΣ ±ƛǊƎƛƴƛŀ 

CǊŀƴƪ !ŘŀƳǎ /ƘƛŜŦ ¦ǇǇŜǊ aŀǘǘŀǇƻƴƛ ¢ǊƛōŜ tΦhΦ .ƻȄ муп 
YƛƴƎ ²ƛƭƭƛŀƳΣ ±! нолус 

!ƴƴŜ wƛŎƘŀǊŘǎƻƴ /ƘƛŜŦ wŀǇǇŀƘŀƴƴƻŎƪ ¢ǊƛōŜ рлос LƴŘƛŀƴ bŜŎƪ wƻŀŘ  
LƴŘƛŀƴ bŜŎƪΣ ±! номпу 

5Ŝŀƴ .ǊŀƴƘŀƳ /ƘƛŜŦ aƻƴŀŎŀƴ LƴŘƛŀƴ bŀǘƛƻƴ tΦhΦ .ƻȄ ммос 
aŀŘƛǎƻƴ IŜƛƎƘǘǎΣ ±! нпртн 

!πс



¢ŀōƭŜ !πмΥ 5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ 5ǊŀŦǘ 9! 

bŀƳŜ ¢ƛǘƭŜκwƻƭŜ !ŦŦƛƭƛŀǘƛƻƴ aŀƛƭƛƴƎ !ŘŘǊŜǎǎ 

{ŀƳǳŜƭ .ŀǎǎ /ƘƛŜŦ bŀƴǎŜƳƻƴŘ LƴŘƛŀƴ 
bŀǘƛƻƴ  

мллм tŜƳōǊƻƪŜ [ŀƴŜ 
{ǳŦŦƻƭƪΣ ±! нопоп 

{ǘŀǘŜ !ƎŜƴŎƛŜǎ 

IŜƭŜƴ /ǳŜǊǾƻΣ tΦ9Φ 5ƛǎǘǊƛŎǘ 9ƴƎƛƴŜŜǊ ±ƛǊƎƛƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ 
bƻǊǘƘŜǊƴ ±ƛǊƎƛƴƛŀ 
5ƛǎǘǊƛŎǘ 

пфтр !ƭƭƛŀƴŎŜ 5ǊƛǾŜ 
CŀƛǊŦŀȄΣ ±! ннлол 

YŀǘŜ aŀǘǘƛŎŜ 9ȄŜŎǳǘƛǾŜ 5ƛǊŜŎǘƻǊ bƻǊǘƘŜǊƴ ±ƛǊƎƛƴƛŀ 
¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ 
/ƻƳƳƛǎǎƛƻƴ 

нолл ²ƛƭǎƻƴ .ƻǳƭŜǾŀǊŘΣ {ǳƛǘŜ снл 
!ǊƭƛƴƎǘƻƴΣ ±! нннлм 

wŜƴŞ IȅǇŜǎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 
wŜǾƛŜǿ 
/ƻƻǊŘƛƴŀǘƻǊ 

±ƛǊƎƛƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
/ƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ 
wŜŎǊŜŀǘƛƻƴ 
bŀǘǳǊŀƭ IŜǊƛǘŀƎŜ 
tǊƻƎǊŀƳ 

слл 9Φ aŀƛƴ {ǘǊŜŜǘΣ нпǘƘ CƭƻƻǊ 
wƛŎƘƳƻƴŘΣ ±! нонмф 

wŀȅ CŜǊƴŀƭŘ aŀƴŀƎŜǊ ±ƛǊƎƛƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
DŀƳŜ ŀƴŘ LƴƭŀƴŘ 
CƛǎƘŜǊƛŜǎ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ {ŜǊǾƛŎŜǎ 
{ŜŎǘƛƻƴ 

tΦhΦ .ƻȄ флтту 
wƛŎƘƳƻƴŘΣ ±! нонну 

.Ŝǘǘƛƴŀ wŀȅŦƛŜƭŘ tǊƻƎǊŀƳ aŀƴŀƎŜǊ ±ƛǊƎƛƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ vǳŀƭƛǘȅ 
hŦŦƛŎŜ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 
LƳǇŀŎǘ wŜǾƛŜǿ 

снф 9ŀǎǘ aŀƛƴ {ǘǊŜŜǘ 
tΦhΦ .ƻȄ ммлр 
wƛŎƘƳƻƴŘΣ ±! нонмф 

[ŀǳǊŀ aŎYŀȅ tǊƻƎǊŀƳ aŀƴŀƎŜǊ ±ƛǊƎƛƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ vǳŀƭƛǘȅ 
±ƛǊƎƛƴƛŀ /ƻŀǎǘŀƭ ½ƻƴŜ 
aŀƴŀƎŜƳŜƴǘ tǊƻƎǊŀƳ 

 

снф 9Φ aŀƛƴ {ǘǊŜŜǘ 
tΦhΦ .ƻȄ ммлр 
wƛŎƘƳƻƴŘΣ ±! нонмф 

aŀǊŎ 9Φ IƻƭƳŀ !ǊŎƘƛǘŜŎǘǳǊŀƭ 
IƛǎǘƻǊƛŀƴ 

±ƛǊƎƛƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
IƛǎǘƻǊƛŎ wŜǎƻǳǊŎŜǎ 
hŦŦƛŎŜ ƻŦ wŜǾƛŜǿ ŀƴŘ 
/ƻƳǇƭƛŀƴŎŜ 

 

нулм YŜƴǎƛƴƎǘƻƴ !ǾŜƴǳŜ 
wƛŎƘƳƻƴŘΣ ±! ноннм 

wŀƘǳƭ ¢ǊƛǾŜŘƛ tƭŀƴƴƛƴƎ aŀƴŀƎŜǊ ±ƛǊƎƛƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ 

пфтр !ƭƭƛŀƴŎŜ 5ǊƛǾŜ 
CŀƛǊŦŀȄΣ ±! ннлол 

wŜƎƛƻƴŀƭ !ƎŜƴŎƛŜǎ 

/ƘǳŎƪ .Ŝŀƴ 9ȄŜŎǳǘƛǾŜ 5ƛǊŜŎǘƻǊ aŜǘǊƻǇƻƭƛǘŀƴ 
²ŀǎƘƛƴƎǘƻƴ /ƻǳƴŎƛƭ ƻŦ 
DƻǾŜǊƴƳŜƴǘǎ 

ттт bƻǊǘƘ /ŀǇƛǘƻƭ {ǘǊŜŜǘΣ b9Σ {ǳƛǘŜ олл 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлллн 

!πт



¢ŀōƭŜ !πмΥ 5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ 5ǊŀŦǘ 9! 

bŀƳŜ ¢ƛǘƭŜκwƻƭŜ !ŦŦƛƭƛŀǘƛƻƴ aŀƛƭƛƴƎ !ŘŘǊŜǎǎ 

{ǘŜǇƘŜƴ ²ŀƭȊ 5ƛǊŜŎǘƻǊ aŜǘǊƻǇƻƭƛǘŀƴ 
²ŀǎƘƛƴƎǘƻƴ /ƻǳƴŎƛƭ ƻŦ 
DƻǾŜǊƴƳŜƴǘǎ 
5ŜǇŀǊǘƳŜƴǘ ƻŦ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻƎǊŀƳǎ 

ттт bƻǊǘƘ /ŀǇƛǘƻƭ {ǘǊŜŜǘΣ b9Σ {ǳƛǘŜ олл 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлллн 

wƻōŜǊǘ ²Φ [ŀȊŀǊƻ 9ȄŜŎǳǘƛǾŜ 5ƛǊŜŎǘƻǊ bƻǊǘƘŜǊƴ ±ƛǊƎƛƴƛŀ 
wŜƎƛƻƴŀƭ /ƻƳƳƛǎǎƛƻƴ 

олпл ²ƛƭƭƛŀƳǎ 5ǊƛǾŜΣ {ǳƛǘŜ нлл 
CŀƛǊŦŀȄΣ ±! ннлом 

WƛƳ /ƻǊŎƻǊŀƴ tǊŜǎƛŘŜƴǘ ϧ /9h bƻǊǘƘŜǊƴ ±ƛǊƎƛƴƛŀ 
/ƘŀƳōŜǊ ƻŦ /ƻƳƳŜǊŎŜ 

тфлл ²ŜǎǘǇŀǊƪ 5ǊƛǾŜΣ {ǳƛǘŜ !ррл  
¢ȅǎƻƴǎΣ ±! ннмлнπоуро 

YŀƴŀǘƘǳǊ {ǊƛƪŀƴǘƘ 5ƛǊŜŎǘƻǊ aŜǘǊƻǇƻƭƛǘŀƴ 
²ŀǎƘƛƴƎǘƻƴ /ƻǳƴŎƛƭ ƻŦ 
DƻǾŜǊƴƳŜƴǘǎ 
5ŜǇŀǊǘƳŜƴǘ ƻŦ 
¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ tƭŀƴƴƛƴƎ 

ттт bƻǊǘƘ /ŀǇƛǘƻƭ {ǘǊŜŜǘΣ b9Σ {ǳƛǘŜ олл 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлллн 

¢ƻŘŘ IŀŦƴŜǊ tƭŀƴƴƛƴƎ ŀƴŘ 
5ŜǾŜƭƻǇƳŜƴǘ 
5ƛǊŜŎǘƻǊ 

bƻǊǘƘŜǊƴ ±ƛǊƎƛƴƛŀ 
wŜƎƛƻƴŀƭ tŀǊƪ !ǳǘƘƻǊƛǘȅ 

 

рплл hȄ wƻŀŘ 
CŀƛǊŦŀȄ {ǘŀǘƛƻƴΣ ±! ннлоф 

[ƻŎŀƭ !ƎŜƴŎƛŜǎ 

.Ǌȅŀƴ Iƛƭƭ /ƻǳƴǘȅ 9ȄŜŎǳǘƛǾŜ CŀƛǊŦŀȄ /ƻǳƴǘȅ DƻǾŜǊƴƳŜƴǘ /ŜƴǘŜǊ 
мнллл DƻǾŜǊƴƳŜƴǘ /ŜƴǘŜǊ tŀǊƪǿŀȅΣ 
{ǳƛǘŜ ррм 
CŀƛǊŦŀȄΣ ±! ннлор 

¢ƻƳ .ƛŜǎƛŀŘƴȅ 5ƛǊŜŎǘƻǊ CŀƛǊŦŀȄ /ƻǳƴǘȅ 
5ŜǇŀǊǘƳŜƴǘ ƻŦ 
¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ 

/ŜƴǘŜǊǇƻƛƴǘŜ м hŦŦƛŎŜ .ǳƛƭŘƛƴƎ 
плрл [ŜƎŀǘƻ wƻŀŘΣ {ǳƛǘŜ плл 
CŀƛǊŦŀȄΣ ±! ннлооπнуст 

tŜǘŜǊ CΦ aǳǊǇƘȅΣ 
WǊΦ 

/ƘŀƛǊƳŀƴ CŀƛǊŦŀȄ /ƻǳƴǘȅ tƭŀƴƴƛƴƎ 
/ƻƳƳƛǎǎƛƻƴ 

DƻǾŜǊƴƳŜƴǘ /ŜƴǘŜǊ 
мнллл DƻǾŜǊƴƳŜƴǘ /ŜƴǘŜǊ tŀǊƪǿŀȅΣ 
{ǳƛǘŜ оол 
CŀƛǊŦŀȄΣ ±! ннлор 

CǊŜŘ wΦ {ŜƭŘŜƴ 5ƛǊŜŎǘƻǊ CŀƛǊŦŀȄ /ƻǳƴǘȅ 
5ŜǇŀǊǘƳŜƴǘ ƻŦ tƭŀƴƴƛƴƎ 
ŀƴŘ ½ƻƴƛƴƎ 

мнлрр DƻǾŜǊƴƳŜƴǘ /ŜƴǘŜǊ tŀǊƪǿŀȅ 
CŀƛǊŦŀȄΣ ±! ннлорπррлр 

aŀǊƛŀƴƴŜ DŀǊŘƴŜǊ 5ƛǊŜŎǘƻǊ CŀƛǊŦŀȄ /ƻǳƴǘȅ 
5ŜǇŀǊǘƳŜƴǘ ƻŦ tƭŀƴƴƛƴƎ 
ŀƴŘ ½ƻƴƛƴƎ 
tƭŀƴƴƛƴƎ 5ƛǾƛǎƛƻƴ 

мнлрр DƻǾŜǊƴƳŜƴǘ /ŜƴǘŜǊ tŀǊƪǿŀȅΣ 
{ǳƛǘŜ тол 
CŀƛǊŦŀȄΣ ±! ннлорπррлр 

!πу



¢ŀōƭŜ !πмΥ 5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ 5ǊŀŦǘ 9! 

bŀƳŜ ¢ƛǘƭŜκwƻƭŜ !ŦŦƛƭƛŀǘƛƻƴ aŀƛƭƛƴƎ !ŘŘǊŜǎǎ 

aŀǊȅ !ƴƴ ²Ŝƭǘƻƴ όōƭŀƴƪύ CŀƛǊŦŀȄ /ƻǳƴǘȅ 
5ŜǇŀǊǘƳŜƴǘ ƻŦ tƭŀƴƴƛƴƎ 
ŀƴŘ ½ƻƴƛƴƎ 
CŀƛǊŦŀȄ /ƻǳƴǘȅ ²ŜǘƭŀƴŘǎ 
.ƻŀǊŘ 

мнлрр DƻǾŜǊƴƳŜƴǘ /ŜƴǘŜǊ tŀǊƪǿŀȅ 
CŀƛǊŦŀȄΣ ±! ннлорπррлр 

WŀƳŜǎ tŀǘǘŜǊǎƻƴ /ƘƛŜŦ CŀƛǊŦŀȄ /ƻǳƴǘȅ 
5ŜǇŀǊǘƳŜƴǘ ƻŦ tǳōƭƛŎ 
²ƻǊƪǎ ŀƴŘ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ {ŜǊǾƛŎŜǎ 
{ǘƻǊƳǿŀǘŜǊ tƭŀƴƴƛƴƎ 
5ƛǾƛǎƛƻƴ 
²ŀǘŜǊǎƘŜŘ tƭŀƴƴƛƴƎ ŀƴŘ 
!ǎǎŜǎǎƳŜƴǘ .ǊŀƴŎƘ 

DƻǾŜǊƴƳŜƴǘ /ŜƴǘŜǊ 
мнллл DƻǾŜǊƴƳŜƴǘ /ŜƴǘŜǊ tŀǊƪǿŀȅΣ 
{ǳƛǘŜ ппф 
CŀƛǊŦŀȄΣ ±! ннлор 

wƛŎƘŀǊŘ wΦ .ƻǿŜǊǎΣ 
WǊΦ 

/ƘƛŜŦ CŀƛǊŦŀȄ /ƻǳƴǘȅ CƛǊŜ ŀƴŘ 
wŜǎŎǳŜ 5ŜǇŀǊǘƳŜƴǘ 

пмлл /Ƙŀƛƴ .ǊƛŘƎŜ wƻŀŘΣ тǘƘ CƭƻƻǊ 
CŀƛǊŦŀȄΣ ±! ннлол 

9Řǿƛƴ /Φ wƻŜǎǎƭŜǊΣ 
WǊΦ 

/ƘƛŜŦ ƻŦ tƻƭƛŎŜ CŀƛǊŦŀȄ /ƻǳƴǘȅ tƻƭƛŎŜ 
5ŜǇŀǊǘƳŜƴǘ 

пмлл /Ƙŀƛƴ .ǊƛŘƎŜ wƻŀŘ 
CŀƛǊŦŀȄΣ ±ƛǊƎƛƴƛŀ ннлол 

5ŀǾƛŘ .ƻǿŘŜƴ 5ƛǊŜŎǘƻǊ CŀƛǊŦŀȄ /ƻǳƴǘȅ tŀǊƪ 
!ǳǘƘƻǊƛǘȅ 
tƭŀƴƴƛƴƎ ŀƴŘ 
5ŜǾŜƭƻǇƳŜƴǘ 5ƛǾƛǎƛƻƴ 

мнлрр DƻǾŜǊƴƳŜƴǘ /ŜƴǘŜǊ tŀǊƪǿŀȅΣ 
{ǳƛǘŜ плс 
CŀƛǊŦŀȄΣ ±! ннлор 

DŜǊŀƭŘ [Φ DƻǊŘƻƴΣ 
tƘΦ5Φ 

tǊŜǎƛŘŜƴǘ ŀƴŘ /9h CŀƛǊŦŀȄ /ƻǳƴǘȅ 9ŎƻƴƻƳƛŎ 
5ŜǾŜƭƻǇƳŜƴǘ !ǳǘƘƻǊƛǘȅ 

уолл .ƻƻƴŜ .ƻǳƭŜǾŀǊŘΣ {ǳƛǘŜ прл 
¢ȅǎƻƴǎ /ƻǊƴŜǊΣ ±ƛǊƎƛƴƛŀ ннмун 

9ƭƛȊŀōŜǘƘ /ǊƻǿŜƭƭ .ǊŀƴŎƘ aŀƴŀƎŜǊ CŀƛǊŦŀȄ /ƻǳƴǘȅ /ǳƭǘǳǊŀƭ 
wŜǎƻǳǊŎŜǎ aŀƴŀƎŜƳŜƴǘ 
ŀƴŘ tǊƻǘŜŎǘƛƻƴ .ǊŀƴŎƘ 

WŀƳŜǎ [ŜŜ /ŜƴǘŜǊ 
нурр !ƴƴŀƴŘŀƭŜ wƻŀŘ 
CŀƛǊŦŀȄΣ ±! ннлпн 

[ƛƴŘŀ /ƻǊƴƛǎƘ 
.ƭŀƴƪ 

IƛǎǘƻǊƛŎ 
tǊŜǎŜǊǾŀǘƛƻƴ 
tƭŀƴƴŜǊ ŀƴŘ 
!ǊŎƘƛǘŜŎǘǳǊŀƭ 
wŜǾƛŜǿ .ƻŀǊŘ 
!ŘƳƛƴƛǎǘǊŀǘƻǊ 

CŀƛǊŦŀȄ /ƻǳƴǘȅ 
5ŜǇŀǊǘƳŜƴǘ ƻŦ tƭŀƴƴƛƴƎ 
ŀƴŘ ½ƻƴƛƴƎ 

мнлрр DƻǾŜǊƴƳŜƴǘ /ŜƴǘŜǊ tŀǊƪǿŀȅΣ 
{ǳƛǘŜ тол 
CŀƛǊŦŀȄΣ ±! ннлорπррлр 

YŜǾƛƴ aǳƴǊƻŜ bκ! IǳƴǘƭŜȅ aŜŀŘƻǿǎ tŀǊƪ  
CŀƛǊŦŀȄ /ƻǳƴǘȅ tŀǊƪǎ 
!ǳǘƘƻǊƛǘȅ 

отлм [ƻŎƪƘŜŜŘ .ƻǳƭŜǾŀǊŘ 
!ƭŜȄŀƴŘǊƛŀΣ ±! ннолс 

[ŀǳǊŀ !ǊǎŜƴŜŀǳ IƛǎǘƻǊƛŎ 
tǊŜǎŜǊǾŀǘƛƻƴ 
tƭŀƴƴŜǊ 

CŀƛǊŦŀȄ /ƻǳƴǘȅ 
DƻǾŜǊƴƳŜƴǘ 

мнлрр DƻǾŜǊƴƳŜƴǘ /ŜƴǘŜǊ tŀǊƪǿŀȅ 
CŀƛǊŦŀȄΣ ±! ннлор 

!πф



¢ŀōƭŜ !πмΥ 5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ 5ǊŀŦǘ 9! 

bŀƳŜ ¢ƛǘƭŜκwƻƭŜ !ŦŦƛƭƛŀǘƛƻƴ aŀƛƭƛƴƎ !ŘŘǊŜǎǎ 

wƻōŜǊǘ tƛƪƻǊŀ {ŜƴƛƻǊ 
¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ 
tƭŀƴƴŜǊ 

CŀƛǊŦŀȄ /ƻǳƴǘȅ 
5ŜǇŀǊǘƳŜƴǘ ƻŦ 
¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ 

плрл [ŜƎŀǘƻ wƻŀŘΣ {ǳƛǘŜ плл 
CŀƛǊŦŀȄΣ ±! ннлоо 

bƻƴπDƻǾŜǊƴƳŜƴǘŀƭ hǊƎŀƴƛȊŀǘƛƻƴǎ 

aŀǊȅ wŀŦŦŜǊǘȅм 9ȄŜŎǳǘƛǾŜ 5ƛǊŜŎǘƻǊ ±ƛǊƎƛƴƛŀ /ƻƴǎŜǊǾŀǘƛƻƴ 
bŜǘǿƻǊƪ 

плф 9ŀǎǘ aŀƛƴ {ǘǊŜŜǘΣ {ǳƛǘŜ нлм 
wƛŎƘƳƻƴŘΣ ±! нонмф 

aŀǊǘƘŀ ²ƛƴƎŦƛŜƭŘм .ƻŀǊŘ aŜƳōŜǊ ±ƛǊƎƛƴƛŀ /ƻƴǎŜǊǾŀǘƛƻƴ 
bŜǘǿƻǊƪ 

плф 9ŀǎǘ aŀƛƴ {ǘǊŜŜǘΣ {ǳƛǘŜ нлм 
wƛŎƘƳƻƴŘΣ ±! нонмф 

.ƻō 9ƭǿƻƻŘм tǊŜǎƛŘŜƴǘ tƻǘƻƳŀŎ wƛǾŜǊ 
!ǎǎƻŎƛŀǘƛƻƴΣ LƴŎΦ 

tΦhΦ .ƻȄ тс 
±ŀƭƭŜȅ [ŜŜΣ a5 нлсфн 

5Ŝŀƴ bŀǳƧƻƪǎ tƻǘƻƳŀŎ 
wƛǾŜǊƪŜŜǇŜǊ 

tƻǘƻƳŀŎ wƛǾŜǊƪŜŜǇŜǊǎ ммлл мрǘƘ {ǘǊŜŜǘΣ b²Σ ммǘƘ CƭƻƻǊ 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нлллр 

!ƭŀƴ wƻǿǎƻƳŜ 9ȄŜŎǳǘƛǾŜ 5ƛǊŜŎǘƻǊ ¢ƘŜ bƻǊǘƘŜǊƴ ±ƛǊƎƛƴƛŀ 
/ƻƴǎŜǊǾŀǘƛƻƴ ¢Ǌǳǎǘ 

плннπ! IǳƳƳŜǊ wƻŀŘ 
!ƴƴŀƴŘŀƭŜΣ ±! ннлло 

²ŀƭǘŜǊ /Φ /ƭŀǊƪŜ tǊŜǎƛŘŜƴǘ {ƻǳǘƘŜŀǎǘ CŀƛǊŦŀȄ 
5ŜǾŜƭƻǇƳŜƴǘ 
/ƻǊǇƻǊŀǘƛƻƴ 

сстт wƛŎƘƳƻƴŘ IƛƎƘǿŀȅΣ {ŜŎƻƴŘ CƭƻƻǊ 
!ƭŜȄŀƴŘǊƛŀΣ ±! ннолс 

¢ƛƳ ¢ƘƻƳǇǎƻƴ tǊŜǎƛŘŜƴǘ CŀƛǊŦŀȄ /ƻǳƴǘȅ 
CŜŘŜǊŀǘƛƻƴ ƻŦ /ƛǘƛȊŜƴǎ 
!ǎǎƻŎƛŀǘƛƻƴǎ 

tΦhΦ .ƻȄ офмо  
aŜǊǊƛŦƛŜƭŘΣ ±! ннммсπофмо 

YŜƴ DŀŦŦŜȅ tǊŜǎƛŘŜƴǘ LƴƭŜǘ /ƻǾŜ .ƻŀǊŘ ƻŦ 
5ƛǊŜŎǘƻǊǎ 

тлор wŜƎƛƻƴŀƭ LƴƭŜǘ 5ǊƛǾŜ 
CƻǊǘ .ŜƭǾƻƛǊΣ ±! ннлсл 

WƻŜ 5Ŝ/ƻƭŀ 9ȄŜŎǳǘƛǾŜ 5ƛǊŜŎǘƻǊ ¢ƘŜ CŀƛǊŦŀȄ фмпл .ŜƭǾƻƛǊ ²ƻƻŘǎ tƪǿȅ 
CƻǊǘ .ŜƭǾƻƛǊΣ ±! ннлсл 

IƛƭƭŀǊȅ /ƭŀǿǎƻƴ tǊŜǎƛŘŜƴǘ aŀǎƻƴ bŜŎƪ /ƛǘƛȊŜƴǎ 
!ǎǎƻŎƛŀǘƛƻƴ 

tΦhΦ .ƻȄ рлр 
aŀǎƻƴ bŜŎƪΣ ±! ннмфф 

tŀǘǊƛŎƛŀ {ƻǊƛŀƴƻ /ƘŀǇǘŜǊ 5ŜƭŜƎŀǘŜΣ 
tƻƭƛǘƛŎŀƭ /ƘŀƛǊΣ 
tŀǊƪǎ ŀƴŘ tǳōƭƛŎ 
[ŀƴŘǎ 

aƻǳƴǘ ±ŜǊƴƻƴ DǊƻǳǇΣ 
{ƛŜǊǊŀ /ƭǳō 

рплр .ŀǊǊƛǎǘŜǊ tƭŀŎŜ 
!ƭŜȄŀƴŘǊƛŀΣ ±! ннолп 

WǳŘȅ wƛƎƎƛƴ 5ƛǊŜŎǘƻǊ !ƭŜȄŀƴŘǊƛŀ CǊƛŜƴŘǎ 
aŜŜǘƛƴƎ ŀǘ ²ƻƻŘƭŀǿƴ 

уффл ²ƻƻŘƭŀǿƴ wƻŀŘ 
CƻǊǘ .ŜƭǾƻƛǊΣ ±! ннлсл 

YŀǘƘȅ tƻƘƻǊȅƭƻ /ƘŀƛǊƳŀƴΣ 
9ƴǾƛǊƻƴƳŜƴǘ ϧ 
wŜŎǊŜŀǘƛƻƴ 

aƻǳƴǘ ±ŜǊƴƻƴ /ƻǳƴŎƛƭ 
ƻŦ /ƛǘƛȊŜƴǎϥ !ǎǎƻŎƛŀǘƛƻƴǎ 

tΦhΦ .ƻȄ нло 
aƻǳƴǘ ±ŜǊƴƻƴΣ ±! ннмнмπлнло 

!πмл



¢ŀōƭŜ !πмΥ 5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ 5ǊŀŦǘ 9! 

bŀƳŜ ¢ƛǘƭŜκwƻƭŜ !ŦŦƛƭƛŀǘƛƻƴ aŀƛƭƛƴƎ !ŘŘǊŜǎǎ 

/ŀǘƘȅ [ŜŘŜŎ tǊŜǎƛŘŜƴǘ CǊƛŜƴŘǎ ƻŦ IǳƴǘƭŜȅ 
aŜŀŘƻǿǎ 

Ŏκƻ IǳƴǘƭŜȅ aŜŀŘƻǿǎ tŀǊƪ 
отлм [ƻŎƪƘŜŜŘ .ƭǾŘΦ 
!ƭŜȄŀƴŘǊƛŀΣ ±! ннолс 

/ŀǊƭ YƛƪǳŎƘƛ tǊŜǎƛŘŜƴǘ !ǳŘǳōƻƴ {ƻŎƛŜǘȅ ƻŦ 
bƻǊǘƘŜǊƴ ±ƛǊƎƛƴƛŀ 

мммлл ²ƛƭŘƭƛŦŜ /ŜƴǘŜǊ 5ǊƛǾŜΣ {ǳƛǘŜ млл 
wŜǎǘƻƴΣ ±! нлмфл 

IŜŘǊƛŎƪ .Ŝƭƛƴ tǊŜǎƛŘŜƴǘ tƻǘƻƳŀŎ /ƻƴǎŜǊǾŀƴŎȅ упло /ƻƭŜǎǾƛƭƭŜ wƻŀŘΣ {ǳƛǘŜ улр 
{ƛƭǾŜǊ {ǇǊƛƴƎΣ a5 нлфмл 

bƛǎǎŀ 5Ŝŀƴ ±ƛǊƎƛƴƛŀ {ǘŀǘŜ 
5ƛǊŜŎǘƻǊ 

!ƭƭƛŀƴŎŜ ŦƻǊ ǘƘŜ 
/ƘŜǎŀǇŜŀƪŜ .ŀȅ 

смн Iǳƭƭ {ǘǊŜŜǘΣ {ǳƛǘŜ млм/ 
wƛŎƘƳƻƴŘΣ ±! ноннп 

wŜōŜŎŎŀ [ŜǇǊŜƭƭ ±ƛǊƎƛƴƛŀ 9ȄŜŎǳǘƛǾŜ 
5ƛǊŜŎǘƻǊ 

/ƘŜǎŀǇŜŀƪŜ .ŀȅ 
CƻǳƴŘŀǘƛƻƴ 

/ŀǇƛǘƻƭ tƭŀŎŜ 
ммлу 9Φ aŀƛƴ {ǘǊŜŜǘΣ {ǳƛǘŜ мслл 
wƛŎƘƳƻƴŘΣ ±! нонмф 

{ƻƴƧŀ /ŀƛǎƻƴ /ƘŀƛǊƳŀƴ aƻǳƴǘ ±ŜǊƴƻƴ [ŜŜ 
/ƘŀƳōŜǊ ƻŦ /ƻƳƳŜǊŎŜ 

/ƘŀƳōŜǊ ƻŦ /ƻƳƳŜǊŎŜ .ǳƛƭŘƛƴƎ 
сунм wƛŎƘƳƻƴŘ IƛƎƘǿŀȅ 
!ƭŜȄŀƴŘǊƛŀΣ ±! ннолс 

5ŀƭŜ wǳƳōŜǊƎŜǊ tǊŜǎƛŘŜƴǘ {ƻǳǘƘ /ƻǳƴǘȅ CŜŘŜǊŀǘƛƻƴ tΦhΦ .ƻȄ ппн 
aŀǎƻƴ bŜŎƪΣ ±! ннмффπлппн 

/ƘǊƛǎ {ƻǳƭŜм /ƘŀƛǊƳŀƴ [ŜŜ 5ƛǎǘǊƛŎǘ !ǎǎƻŎƛŀǘƛƻƴ 
ƻŦ /ƛǾƛŎ hǊƎŀƴƛȊŀǘƛƻƴǎ 

tΦhΦ .ƻȄ млпмо 
!ƭŜȄŀƴŘǊƛŀΣ ±ƛǊƎƛƴƛŀ  нномл 

YǊƛǎ ¦ƴƎŜǊ tǊƛƳŀǊȅ 
/ƻƴǎŜǊǾŀǘƻǊ 

CǊƛŜƴŘǎ ƻŦ !ŎŎƻǘƛƴƪ 
/ǊŜŜƪ 

мнт tƻǇƭŀǊ wƻŀŘ 
CǊŜŘŜǊƛŎƪǎōǳǊƎΣ ±! ннплсπрлнн 

tƘƛƭƛǇ [ŀǘŀǎŀ /ƘǊƻƴƛŎƭŜǊ CǊƛŜƴŘǎ ƻŦ !ŎŎƻǘƛƴƪ 
/ǊŜŜƪ 

мнт tƻǇƭŀǊ wƻŀŘ 
CǊŜŘŜǊƛŎƪǎōǳǊƎΣ ±! ннплсπрлнн 

[ƻǊƛ !ǊƎǳŜƭƭŜǎ 9ȄŜŎǳǘƛǾŜ 5ƛǊŜŎǘƻǊ !ƭƛŎŜ CŜǊƎǳǎƻƴ 
CƻǳƴŘŀǘƛƻƴ 

нллм .Ǌȅŀƴ tƻƛƴǘ wƻŀŘ 
!ŎŎƻƪŜŜƪΣ a5 нлслт 

wŜƴǘȊ IƛƭȅŜǊ [ŀƴŘ 
/ƻƴǎŜǊǾŀǘƛƻƴ 
{ǇŜŎƛŀƭƛǎǘ 

bƻǊǘƘŜǊƴ ±ƛǊƎƛƴƛŀ 
/ƻƴǎŜǊǾŀǘƛƻƴ ¢Ǌǳǎǘ 

плннπ! IǳƳƳŜǊ wƻŀŘ 
!ƴƴŀƴŘŀƭŜΣ ±! ннлло 

{ǘŜǇƘŀƴƛŜ YΦ 
aŜŜƪǎ 

tǊŜǎƛŘŜƴǘ ŀƴŘ /9h bŀǘƛƻƴŀƭ ¢Ǌǳǎǘ ŦƻǊ 
IƛǎǘƻǊƛŎ tǊŜǎŜǊǾŀǘƛƻƴ 

²ŀǘŜǊƎŀǘŜ hŦŦƛŎŜ .ǳƛƭŘƛƴƎ 
нслл ±ƛǊƎƛƴƛŀ !ǾŜƴǳŜ b²Σ {ǳƛǘŜ ммлл  
²ŀǎƘƛƴƎǘƻƴΣ 5/  нллот 

[ŀǳǊƛŜ hǎǎƳŀƴ 9ȄŜŎǳǘƛǾŜ 5ƛǊŜŎǘƻǊ ²ƻƻŘƭŀǿƴ tƭŀƴǘŀǘƛƻƴ 
ŀƴŘ CǊŀƴƪ [ƭƻȅŘ ²ǊƛƎƘǘϥǎ 
tƻǇŜ [ŜƛƎƘŜȅ IƻǳǎŜ 

фллл wƛŎƘƳƻƴŘ IƛƎƘǿŀȅ 
!ƭŜȄŀƴŘǊƛŀΣ ±! ннолф 

{Ŏƻǘǘ {ǘǊƻƘ 5ƛǊŜŎǘƻǊ Dǳƴǎǘƻƴ Iŀƭƭ tƭŀƴǘŀǘƛƻƴ млтлф Dǳƴǎǘƻƴ wƻŀŘ 
aŀǎƻƴ bŜŎƪΣ ±! ннлтф 

!πмм



¢ŀōƭŜ !πмΥ 5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ 5ǊŀŦǘ 9! 

bŀƳŜ ¢ƛǘƭŜκwƻƭŜ !ŦŦƛƭƛŀǘƛƻƴ aŀƛƭƛƴƎ !ŘŘǊŜǎǎ 

tŀǳƭ YƻƘƭŜƴōŜǊƎŜǊ tǊŜǎƛŘŜƴǘ IƛǎǘƻǊƛŎŀƭ {ƻŎƛŜǘȅ ƻŦ 
CŀƛǊŦŀȄ /ƻǳƴǘȅΣ ±ƛǊƎƛƴƛŀ 

tΦhΦ .ƻȄ пмр 
CŀƛǊŦŀȄΣ ±ƛǊƎƛƴƛŀ  ннлоу 

.Ǌƛŀƴ /ƻƭƭƛǎƻƴ tŀǎǘƻǊ tƛƭƭŀǊ /ƘǳǊŎƘ ƻŦ 
²ƻƻŘƭŀǿƴ 

фллм wƛŎƘƳƻƴŘ IƛƎƘǿŀȅ 
!ƭŜȄŀƴŘǊƛŀΣ ±ƛǊƎƛƴƛŀ  ннолф 

CǊŜŘ /ǊŀǿŦƻǊŘ wŜǇǊŜǎŜƴǘŀǘƛǾŜ tƻƘƛŎƪ 9ǇƛǎŎƻǇŀƭ /ƘǳǊŎƘ CǊŎǊŀǿŦƻǊŘнлрϪŎƻƳŎŀǎǘΦƴŜǘ 

5ƛŎƪ IŀƳƭȅ wŜǇǊŜǎŜƴǘŀǘƛǾŜ tƻƘƛŎƪ 9ǇƛǎŎƻǇŀƭ /ƘǳǊŎƘ ŘƛŎƪƘŀƳƭȅϪŀƻƭΦŎƻƳ 

!ƭŀƴ aŎ/ŀƭƭ wŜǇǊŜǎŜƴǘŀǘƛǾŜ tƻƘƛŎƪ 9ǇƛǎŎƻǇŀƭ /ƘǳǊŎƘ tƘƻǘƻƎǳȅроϪŎƻƳŎŀǎǘΦƴŜǘ 

wƻǎǎ aΦ .ǊŀŘŦƻǊŘм !ǎǎƻŎƛŀǘŜ DŜƴŜǊŀƭ 
/ƻǳƴǎŜƭ 

[ŀǿ 5ŜǇŀǊǘƳŜƴǘ 
bŀǘƛƻƴŀƭ ¢Ǌǳǎǘ ŦƻǊ 
IƛǎǘƻǊƛŎ tǊŜǎŜǊǾŀǘƛƻƴ 

мтур aŀǎǎŀŎƘǳǎŜǘǘǎ !ǾŜƴǳŜΣ b² 
²ŀǎƘƛƴƎǘƻƴΣ 5/ нллос 
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County of Fairfax, Virginia 
To protect and enrich the quality of life for the people, neighborhoods and diverse communities of Fairfax County 

January 31, 2020 

Brenda M. Barber, P.E. 
Baltimore District Project Manager 
U.S. Army Corps of Engineers, Environmental and Munitions Design Center 
ATTN: CENAB-ENE-C 
2 Hopkins Plaza 
09-A-10 (Cube) 
Baltimore, MD 21201 

RE: Environmental Analysis: Draft Environmental Assessment - Fort Belvoir Deactivated 
SM-1 Nuclear Reactor Facility Decommissioning and Dismantlement 

Dear Ms. Barber: 

This memorandum provides comments from Fairfax County regarding the Draft Environmental 
Assessment (EA), the Draft Finding of No Significant Impact (FONSI), and the Draft Finding of 
No Practicable Alternative (FONPA) for the proposed decommissioning and dismantlement of 
the Deactivated Stationary Medium Power Model 1 (SM-1) Nuclear Reactor Facility at United 
States Army Garrison Fort Belvoir (Fort Belvoir). 

PROPOSED ACTION 
The EA analyzes two alternatives to the Proposed Action: i) the Proposed Action Alternative, 
which would execute the Deactivated SM-1 Nuclear Reactor Facility Decommissioning Plan; 
and ii) the No Action Alternative, which would allow the continued maintenance of the 
Deactivated SM-1 Nuclear Reactor Facility in a safe storage condition and which would allow 
future Reactor Possession Permit extensions. 

The Deactivated SM-1 Nuclear Reactor Facility is located on Fort Belvoir's South Post within 
the secured 300 Area, on an approximately 3.6-acre site along the shoreline of Gunston Cove, a 
tidal embayment of the Potomac River. The SM-1 site contains the reactor building, an inactive 
wastewater lift station, a small warehouse, a water intake pier and pump house, a concrete 
discharge pipe, and outfall structure. The water intake pier and pump house, concrete discharge 
pipe, and outfall structure are located in the 100-year floodplain and tidal wetlands associated 
with Gunston Cove. More importantly, Gunston Cove converges with the Potomac River less 
than one mile downstream (southeast) of the SM-1 site. The Potomac River discharges to the 
Chesapeake Bay approximately 64 miles (in a straight line) downstream from Fort Belvoir and is 
one of the Bay's major tributaries. Due to the proximity of these surface water features, resource 
protection areas (RPAs) associated with the Gunston Cover shoreline and 100-year floodplain 

  

Department of Planning and Development 
Planning Division 

12055 Government Center Parkway, Suite 730 
Fairfax, Virginia 22035-5507 

Phone 703-324-1380 
Fax 703-653-9447 

www.fairfaxcounty.gov/planning-development 

 

PLANNING & DEVELOPMENT 

 

Excellence * Innovation * Stewardship 
Integrity * Teamwork* Public Service 

!πмп



Brenda M. Barber 
Fort Belvoir Deactivated SM-1 Nuclear Reactor Facility Decommissioning and Dismantlement 
Page 2 

cover approximately 45 percent (2.2 acres) of the 3.6 acres SM-1 site. It is also noted the SM-1 
Reactor Facility has been determined eligible for listing in the National Register of Historic 
Places (NRHP) based on its age and exceptional historic importance. 

It is staff's understanding that under the Proposed Action Alternative, the Deactivated SM-1 
Nuclear Reactor Facility would be decommissioned and dismantled. All radioactive and non-
radioactive materials and equipment and remnant structures, including the intake pier and pump 
house, concrete discharge pipe, and outfall structure, would be removed from the SM-1 site. 
Removal of in-water structures would require work in the 100-year floodplain and tidal wetlands 
associated with Gunston Cove. All radioactive and non-radioactive materials and waste 
associated with the site would be packaged, transported, and disposed of in accordance with 
applicable laws and regulations. The EA indicates that Fort Belvoir's existing road network 
would be used to access the SM-1 site, and to transport materials and waste off-post for disposal 
or recycling. Following decommissioning, the site would be restored, including the placement of 
clean fill soils and grading to mimic the site's current elevation and topography, and released for 
unrestricted use. The EA further notes that the 100-year floodplain and tidal wetlands would 
return to a pre-disturbance condition following the removal of the remnant in-water structures. 

The EA and FONSI indicate that implementing the Proposed Action would reduce costs 
associated with maintaining the Deactivated SM-1 Nuclear Reactor Facility, and would allow the 
U.S. Army Corps of Engineers (USACE) to meet mission objectives to decommission SM-1 and 
terminate their possession permit. Upon its completion, the Proposed Action would transfer the 
responsibility for the site to Fort Belvoir. The No Action Alternative would require USACE to 
continue bearing the cost of maintenance and would not allow the site to be restored or returned 
to a natural state. 

Fairfax County supports the proposed decommissioning and removal of the facility in order to 
allow the site to be restored to a more natural state. However, staff from multiple agencies offer 
the following comments: 

Radiation  
The Proposed Action would result in the removal of low-level radioactive waste, which would 
include contaminated concrete, steel, tile, utility pipes, plastic, materials and equipment, soils, 
and mixed waste. The majority of radioactive material is found in the Vapor Container (VC). 
The remaining residual contamination is contained in various secondary and waste system 
components and outside soils. A total of approximately 7,424 cubic yards of radioactive waste 
would be removed under the Proposed Action. 

Staff understands that decommissioning would occur in a controlled manner to minimize both 
public and occupational radiation exposure. A decommissioning contractor would implement a 
Radiation Safety Program, an Environmental Monitoring and Control Program, and a Waste 
Management Program to ensure the safe removal of activated and/or contaminated components 
in an effort to reduce the risk of potential release to the environment. Given the extent of the 
contamination, nearly all of the site would be disturbed as the affected soils and building 
materials are removed. Sampling would occur throughout the process to ensure that the 
contamination has been removed. County staff appreciates the efforts to remove the 
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contamination and recommends that all stakeholder agencies be kept aware of the 
decommissioning process, as it proceeds. 

Water, Soil, and Forest Resources  
The intake pier, pump house, and wastewater outfall pipe are all located in tidal wetlands and 
waters. Thus, activities to facilitate removal must occur in tidal wetlands and the 100-year 
floodplain. Removal of the intake pier/pump house, concrete discharge pipe, and outfall structure 
would disturb approximately 1.4 acres of tidal wetlands in Gunston Cove, and 0.6-acre of 
freshwater wetlands immediately inland of Gunston Cove. Activities within the floodplain and 
wetlands would cease after all remnant structures have been removed. 

The EA describes the removal of the water intake pump house and pier, which extends 
approximately 100 feet from the shoreline into Gunston Cove. Removal would likely require the 
use of a barge-mounted crane and other vessels to give the dismantlement crew and equipment 
access to the structure. Superstructures would be removed first, followed by the piles. The piles 
would be cut at the mudline and the portions below the cut would be left in place. Containment 
booms and sediment curtains would be used during in-water and nearshore work associated with 
the removal of the intake pier/pump house, concrete discharge pipe, and outfall structure to 
contain debris that could inadvertently enter the water column, prevent the migration of disturbed 
sediment into the water column, minimize turbidity, and ensure disturbed sediments settle near 
their original location. Disturbance of subaqueous bottomlands during in-water activities would 
also be minimized to the extent practicable. Spill kits would be kept nearby during all in-water 
and nearshore work to prevent or reduce the risk from the migration of hazardous substances into 
receiving water bodies, in the event that an accidental spill occurs. Staff concurs with this 
approach. 

For the more upland areas, vegetation clearing and/or soil disturbance would be necessary to 
facilitate the removal of existing structures and abandoned utility lines, provide maneuvering and 
operational space for vehicles and equipment, and create storage and staging space for materials 
and containerized waste. 

As part of site remediation, a loamy top soil seeded with native grasses and shrubs would be 
applied across the site to promote revegetation. Additionally, in accordance with Policy 
Memorandum #27, Tree Removal and Protection, Fort Belvoir requires the planting of two new 
trees between 1.5 and 2.5 inches diameter at breast height (dbh) for every tree or sapling 4 inches 
dbh or greater removed from RPAs during project-related activities. At minimum, the number of 
trees replanted in the RPA must equal those removed from the RPA during the project; 
additional trees may be planted outside the RPA to meet this requirement. Additionally, trees and 
shrubs less than 4 inches dbh that are removed from the RPA during the project must be replaced 
one-for-one within the RPA in accordance with VDCR's Riparian Buffers Modification and 
Mitigation Guidance Manual. Staff concurs with this remediation proposal. 

It should be noted that, as a federal entity, Fort Belvoir is not subject to the provisions of the 
Fairfax County Chesapeake Bay Preservation Ordinance. As a result, Fort Belvoir does not use 
RPA maps produced by Fairfax County. Instead, the Army delineates the RPAs on the 
installation. 
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Although the site would be restored and maintained in a vegetated condition by Fort Belvoir, 
given the adjacency of the site to Gunston Cove, the presence of steep slopes, the required 
removal of nearly all surface soils and site vegetation, and the anticipated exposure of subsoils 
for an extended period to accommodate the required sampling for radioactive contamination, 
county staff recommends that a robust erosion and sediment control plan and replanting plan be 
developed and incorporated throughout all phases of the decommissioning process. Such plans 
are recommended to preclude the washing of sediment into the adjacent waters, to stabilize the 
site, and to facilitate the revegetation and regeneration of the site. Further, staff recommends that 
the project staff consult and coordinate with the Northern Virginia Soil and Water Conservation 
District and the county Department of Public Works and Environmental Services regarding 
mitigation procedures. Staff recommends that any mitigation plan consider the following: 
• Erosion Control: In addition to straw, which should be used to provide immediate protection 

of exposed soil, matting and/or netting made of natural materials, such as jute or coir, should 
be spread across all exposed soil surfaces. Together, these materials would help dissipate the 
erosive energy of rainwater. At the perimeter of the site, silt fences should be erected to filter 
sediment from runoff before it flows off-site. 

• Steep Slopes: Special erosion control provisions should be incorporated on slopes, such as 
earthen diversion dikes and coir "logs," placed parallel to steep slopes and perpendicular to 
rainwater flows. 

• Compaction: Exposed subsoils are expected to be compacted by heavy equipment. All 
subsoils should be decompacted prior to covering with topsoils. 

• Soil Horizons: The surface of remnant subsoils should be "roughed up" to create irregular 
surfaces, to facilitate mixing with the topsoil fill materials, and to ultimately facilitate the 
growth of plant roots from the topsoils into the subsoils. 

• Replanting: Planting should be accomplished through all phases of site disturbance with a 
combination of native forbs, grasses, shrubs, and trees to minimize exposed soil. Seed mixes 
and plantings should include a mixture of fast-growing annuals and cover crops for quick 
surface stabilization and slower-growing but longer-lived perennials for continued 
stabilization. While plants that require full sun would be appropriate at the beginning of the 
project, shade-loving species should be considered later in the process, once larger plants 
have started to create shade. Various species should be included in planting plans to both 
create vegetative coverage of the soil surface and fill in gaps below the surface through 
various rooting habits. Unless a new climax vegetative community is desired, the site's 
existing vegetation should be used to guide the species selection. 

• Deer Protection: Deer protection, such as tubes, should be used for woody plantings. Geese 
protection, such as a network of strings, should be used for plantings of forbs and grasses. 

• Invasive Species Control: Weeding and other maintenance should be performed to prevent 
invasive species from overgrowing the site and outcompeting the desired native species. 

Additionally, staff recommends that USACE schedule a briefing before the Fairfax County 
Wetlands Board regarding any proposed actions affecting tidal wetlands, freshwater wetlands, 
and floodplains, to include project impacts and remediation measures. 

County staff notes that Gunston Cove is part of a long-term on-going aquatic monitoring 
program conducted by the Potomac Environmental Research and Education Center (PEREC) at 
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George Mason University and Fairfax County's Environmental Monitoring Branch. The study is 
a continuation of work which originated in 1984 at the request of the county's Environmental 
Quality Advisory Council and the Department of Public Works. The original study design 
utilized monitoring stations in Gunston Cove, the Potomac mainstem, and Dogue Creek. The 
same stations at Gunston Cove have been tested for more than 25 years, leading to conclusions 
regarding the present ecological status of the area and recommendations for future needs. Staff 
notes that some of the sampling locations are proximate to the water intake associated with 
SM-1. Staff recommends that decommissioning activities be coordinated with the Potomac 
Environmental Research and Education Center of George Mason University, to ensure that 
decommissioning activities do not conflict with research activities. 

Flora and Fauna  
Gunston Cove borders the SM-1 site. This cove contains shallow water with various types of 
submerged aquatic vegetation (SAV). SAV contributes to the health of estuary systems by 
providing habitat for many fish and shellfish species, food for waterfowl, erosion control, and 
excess nutrient absorption. 

Two hundred seventy-eight (278) bird species have been documented at Fort Belvoir. Vegetation 
on the SM-1 site could provide habitat for any number of Fort Belvoir's resident and migrant 
bird species, particularly those that prefer forested and wooded areas. Additionally, active osprey 
(Pandion haliaetus) nests exist on Building 372, on the intake pier, and in other areas of the 
SM-1 site. Ospreys typically mate for life and return to the same nesting area each year. 

The Proposed Action Alternative would alter existing wildlife habitat at the SM-1 site from 
proposed site preparation, dismantlement, and restoration activities. Wildlife at and near the 
SM-1 site would likely be disturbed by construction related noise. Wildlife species that occupy 
the SM-1 site are those generally tolerant of human activities and presence. These species would 
be expected to avoid the SM-1 site during decommissioning activities and relocate to 
undisturbed habitat areas in the vicinity. To prevent or minimize impacts on migratory birds 
known or having potential to occur on or near the SM-1 site, vegetation clearing would be 
prohibited between April 1 and July 15 of any year in accordance with Fort Belvoir Policy 
Memorandum #78, Conservation of Migratory Birds. Surveys for birds and/or active nests would 
be conducted prior to vegetation clearing if such activities could not be avoided during that time 
period. 

The EA notes that active osprey nests (e.g., on Building 372 and the intake pier) would be 
relocated according to VDGIF's Removal or Relocation of Osprey Nests in Virginia: A Guideline 
for Landowners (VDGIF, 2010). In accordance with Fort Belvoir's Policy Memorandum #78, 
Conservation of Migratory Birds, the nest would be relocated during the period between 
September 15 and April 16. Relocation of these nests could cause potentially adverse impacts on 
an active osprey breeding pair. 

Staff encourages coordination with appropriate agencies and implementation of management or 
protection measures to minimize adverse impacts. In order to mitigate the impacts to osprey 
nests, staff recommends that Fort Belvoir staff consider the construction of alternative osprey 
nesting platforms in the vicinity of the existing nests and the relocation of those nests to the new 
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platforms. County staff appreciates the consideration given to the species endemic to the site and 
the surrounding areas. 

Heritage Resources  
A previous archaeological survey in 1987 identified one archaeological site (44FX1331) within 
the project area. A subsequent survey in 2018 was conducted to determine if potentially 
significant archaeological resources were present. However, the archaeological survey 
determined that extensive ground disturbance associated with construction of SM-1 severely 
impacted the landform and may have destroyed much of the site's subsurface integrity. As a 
result, the site was determined not eligible for listing in the National Register of Historic Places 
(NRHP) and no further archaeological study of the SM-1 site was recommended. The State 
Historic Preservation Officer (SHPO) concurred with the findings and recommendations of the 
Phase I archaeological survey that no further archaeological work at the SM-1 site was required. 
Fairfax County Park Authority staff concurs with the Virginia Department of Historic Resources 
(VDHR) that site 44FX1331 is not significant or eligible for inclusion on the NRHP (see 
attachment). 

In 1996, the SM-1 Reactor Facility was evaluated for listing on the NRHP. The study determined 
that the facility was eligible for listing in NRHP under Criterion A on the national level, with a 
period of significance between 1955 and 1973 (US Army Package Power Reactor; VDHR 
ID #029-0193). Because the facility was less than 50 years old at the time, NRHP Criterion 
Consideration G (for resources less than 50 years old) applied, as the facility met the threshold 
for "exceptional importance" according to this criterion. 

SM-1 was the Army's first nuclear-powered, electricity-generating station and the first 
pressurized water reactor to be connected to an electrical grid in the United States. It was used to 
train military nuclear power plant operators and to perform nuclear research and development 
tasks. As the Army's first prototype nuclear power generating plant, the SM-1 Reactor Facility 
represented an important step in the use of atomic power. SM-1 operated from 1957 to 1973 and 
was deactivated between 1973 and 1974. It was placed in a safe storage configuration in 1974. 
The Deactivated SM-1 Nuclear Reactor Facility is maintained under Reactor Possession Permit 
Number SM1-1-19 issued by the US Army Nuclear and Countering Weapons of Mass 
Destruction Agency (USANCA). The Deactivated SM-1 Nuclear Reactor Facility has been part 
of a routine monitoring program that is implemented by the U.S. Army Corps of Engineers 
(USACE). 

USACE has determined that the Proposed Action Alternative would have an adverse effect on 
the NRHP-eligible SM-1 Reactor Facility and Fairfax County agrees with this determination. To 
ensure this adverse effect remains less than significant, USACE has developed mitigation and 
minimization measures in consultation with VDHR, the Advisory Council on Historic 
Preservation (ACHP), and other consulting parties, including the Fairfax County Department of 
Planning and Development. These measures would be detailed in a Memorandum of Agreement 
(MOA) and finalized once consultation is complete. The current stipulations, although they are 
subject to change due to comments from consulting parties, are summarized as follows: 
• USACE will produce a modified Historic American Engineering Record (HAER) for the 

SM-1 Reactor Facility, which will document SM-1 operations within its historical context as 
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a nationally significant nuclear energy resource. This documentation will include information 
such as location and address, owner, operational and decommissioning narratives, and 
architectural details, supported by a complete bibliography and electronic repository, 
including motion picture film, photographs, and documents, as appropriate. Due to the loss of 
original as-built drawings, the HAER documentation will include a 3-dimensional rendering 
of the facility using Light Detection and Ranging (LIDAR) scans. Fairfax County Heritage 
Resources has asked via Section 106 Consultation for further detail on why this level of 
documentation was chosen and if the National Park Service was involved in the decision, as 
required, and has asked for further detail on how the information will be made available to 
the public. 

• USACE will conduct interviews with personnel who were closely associated with the 
construction, operation, and initial closure of the SM-1 Reactor Facility. These interviews 
will be conducted, recorded, and transcribed in accordance with applicable standards. In 
addition, research will be conducted at Fort Belvoir, and at repositories elsewhere in Virginia 
and Washington, DC, including review of historic photographs, training videos, aerials, 
maps, documents, plans, newspapers, and scientific journals. Digital images will be saved 
and labeled in accordance with SHP° standards for architectural surveys. 

• All field work, photography, and research necessary to produce the HAER of the SM-1 
Reactor Facility will be carried out by or under the direct supervision of a Secretary of the 
Interior-qualified architectural historian, who meets the appropriate Secretary of the 
Interior's Professional Qualification Standards (SOI Standards; 48 Federal Register 44738-
9, Sept. 29, 1983). All work will be conducted in accordance with Secretary of the Interior's 
Standards and Guidelines for Archaeology and Historic Preservation (36 CFR Part 61); and 
Secretary of the Interior's Standards for the Treatment of Historic Properties (36 CFR 
Part 68). 

• USACE will provide the SHP() with a thirty (30)-day period to review and comment on the 
HAER documentation. 

• USACE will implement other mitigation measures identified in the MOA, such as moving 
the commemorative plaque affixed to Building 372 to a facility for restoration and display; 
salvaging historical items to be placed on loan for traveling exhibits; and erecting a historical 
marker commemorating the SM-1 Reactor Facility. 

• USACE will complete the HAER and other mitigation measures identified in the MOA 
within six months after completion of the decommissioning and demolition of the SM-1 
Reactor Facility. 

Fairfax County concurs with the measures outlined above and looks forward to continuing 
Section 106 Consultation and finalizing the MOA. 

Air Quality, Fugitive Emissions  
County staff notes that the metropolitan Washington, D.C. area is designated by the U.S. 
Environmental Protection Agency as a marginal non-attainment area for the 2015 eight-hour 
ozone standard. High ozone concentrations can adversely affect human health. These 
concentrations result from the interactions of oxides of nitrogen (N0x) and volatile organic 
compounds (VOCs) with sunlight. Major sources of NOx emissions include motor vehicles, 
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utilities and other stationary sources, and non-road construction vehicles. Major sources of 
emissions of VOCs include motor vehicles. 

The EA proposes implementation of the following management measures and/or Best 
Management Practices to further reduce the anticipated less-than-significant, adverse effects: 
• Truck beds would be covered while in transit to limit fugitive dust emissions; 
• Water would be sprayed on any unpaved roads or stockpiles to limit fugitive dust emissions; 
• Ultra-low sulfur diesel would be used as a fuel source where appropriate to minimize oxides 

of sulfur emissions; 
• Clean diesel would be used in construction equipment and vehicles through the 

implementation of add-on control technologies such as diesel particulate filters and diesel 
oxidation catalysts, repowers, and/or newer and cleaner equipment. When feasible, electric-
powered equipment would be used in lieu of diesel-powered equipment; 

• Control measures for heavy construction equipment and vehicles, such as minimizing 
operating and idling time, would be implemented to limit criteria pollutant emissions; and 

• Air quality permits would be obtained for the Proposed Action Alternative, as necessary, in 
compliance with federal, state, and local standards. 

County staff appreciates the consideration of air quality and concurs with the proposed measures 
to reduce adverse impacts. 

Transportation 
The Proposed Action Alternative would generate additional vehicle trips on and in the vicinity of 
Fort Belvoir during the decommissioning process. Vehicle trips would include workers' 
commuting vehicles as well as heavy trucks hauling materials and equipment needed during 
decommissioning activities, transporting waste from the SM-1 site, and bringing fill soils to the 
site during restoration activities. The number of additional trips generated by workers' 
commuting vehicles on Fort Belvoir roads during the Proposed Action Alternative is anticipated 
to remain low. It is estimated that the proposed decommissioning would generate 1,150 heavy 
truck trips over the 5-year on-site decommissioning period, comprising approximately 650 waste 
shipments from the site and 500 trips to the site to deliver clean fill soils during restoration 
activities. The number of heavy truck trips equates to approximately 4.4 trips per week during 
the 5-year decommissioning period. However, it is anticipated that approximately 50 percent of 
waste shipments would occur during the middle 12 months (i.e., months 19 through 30) of the 
project, which equates to approximately 11 heavy truck trips per week during that 12-month 
period. 

The EA proposes the following management measures to minimize impacts on the transportation 
network and/or from the transport of low-level radioactive waste and other waste: 
• A project-specific transportation management plan would be implemented identifying 

approved travel routes to and from the site for decommissioning personnel and heavy trucks 
transporting materials, equipment, and debris; 

• During spill and emergency response planning for the Proposed Action Alternative, the 
decommissioning contractor would notify on- and off-post emergency responders of the 
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types of shipments that would be transported to support preparation for potential 
transportation-related accidents; 

• In coordination with Fort Belvoir and other affected organizations, decommissioning-related 
traffic would be scheduled for off-peak hours to minimize roadway congestion; and 

• All radioactive waste and other debris generated at the SM-1 site would be packaged and 
shipped in accordance with a written Waste Management Plan that is consistent with Nuclear 
Regulatory Commission and U.S. Department of Transportation regulatory requirements. 

County staff agrees with the finding that the transportation impacts would be less than 
significant. Staff requests that Fort Belvoir include the Virginia Department of Transportation, 
the Fairfax County Department of Transportation, and the Fairfax County Fire and Rescue 
Department when notifying local agencies about the movement of materials and the intended 
transportation routes. 

Thank you for the opportunity to comment on this project. If you have any questions regarding 
these comments, please contact Joseph Gorney at 703-324-1380. 

Sincerely, 

j .tatAAA_A, 00D-t.t-4-4,{.4 
Leanna O'Donnell, Director, Planning Division 
Department of Planning and Development 

Attachment: Fairfax County Park Authority Memorandum, dated January 15, 2020. 

cc: Board of Supervisors 
Bryan Hill, County Executive 
Rachel Flynn, Deputy County Executive 
Barbara Byron, Director, DPD 
Tom Biesiadny, Director, FCDOT 
Denise James, Chief, Environment & Development Review Branch, DPD 
Joseph Gorney, Senior Environmental Planner, Planning Division, DPD 
Catherine Torgersen, Stormwater Planning Division, DPWES 
Andrea Dorlester, Fairfax County Park Authority 
Nicole Brannan, Heritage Resources Planner, Planning Division, DPD 
Felix M. Marini, Chief of Environmental and Natural Resources Division, Fort Belvoir 

LO: JCG 
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Andrea L. Dorlester, Development Review Section Chief 
Park Planning Branch, PDD 

January 15, 2020 

FROM: 

DATE: 

ATTACHMENT 

FAIRFAX COUNTY PARK AUTHORITY 

MEMORANDUM 

TO: Denise James, Chief 
Environment and Development Review Branch 
Department of Planning and Development 

SUBJECT: EA-USACE SM 1 Reactor Facility; Fort Belvoir Deactivated Nuclear Reactor 

The Park Authority staff has reviewed the project update dated December 20, 2019 for the EA-
USACE SM-1 Reactor Facility; Fort Belvoir Deactivated Nuclear Reactor Environmental 
Assessment and has reviewed the Draft Environmental Assessment and concurs with the VDHR 
that site 44FX1331 is not significant nor Eligible for inclusion onto the National Register of 
Historic Places. Several structures, however, appear to be eligible or listed onto the National 
Register of Historic Places. Due to the nature of these structures, Park Authority staff 
recommends review by Fairfax County's Heritage Resources staff in the Department of Planning 
and Development. 

There are no further archaeological issues and no additional archaeological work is 
warranted, however architectural comments may be forthcoming. 

eCopy: Liz Crowell, Manager, Archaeology & Collections Branch 
File Copy 
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πππππhǊƛƎƛƴŀƭ aŜǎǎŀƎŜπππππ 
CǊƻƳΥ wǳŘƴƛŎƪΣ .ŀǊōŀǊŀ ϐ  
{ŜƴǘΥ CǊƛŘŀȅΣ WŀƴǳŀǊȅ омΣ нлнл мнΥоу ta 
¢ƻΥ /ƻǊǇƻǊŀǘŜ /ƻƳƳǳƴƛŎŀǘƛƻƴ hŦŦƛŎŜπb!. ғ/9b!.π//ϪǳǎŀŎŜΦŀǊƳȅΦƳƛƭҔ 
/ŎΥ ¢ǊŀǾŜǊΣ /ŀǊǊƛŜ  
{ǳōƧŜŎǘΥ ώbƻƴπ5ƻ5 {ƻǳǊŎŜϐ {aπм 5ŜŎƻƳƳƛǎǎƛƻƴƛƴƎ 5ǊŀŦǘ 9! /ƻƳƳŜƴǘ {ǳōƳƛǎǎƛƻƴ 

wŜΥ 9t! ŎƻƳƳŜƴǘǎ ƻƴ 5ŜŀŎǘƛǾŀǘŜŘ {ǘŀǘƛƻƴŀǊȅ aŜŘƛǳƳ tƻǿŜǊ aƻŘŜƭ м ό{aπмύ wŜŀŎǘƻǊ CŀŎƛƭƛǘȅ ƻƴ CƻǊǘ .ŜƭǾƻƛǊ ƛƴ CŀƛǊŦŀȄ 
/ƻǳƴǘȅΣ ±ƛǊƎƛƴƛŀ 

¢Ƙŀƴƪ ȅƻǳ ŦƻǊ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǊŜǾƛŜǿ ǘƘŜ 5ǊŀŦǘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ !ǎǎŜǎǎƳŜƴǘ ό9! ƻǊ {ǘǳŘȅύ ŦƻǊ ǘƘŜ 5ŜŎƻƳƳƛǎǎƛƻƴƛƴƎ 

ŀƴŘ 5ƛǎƳŀƴǘƭŜƳŜƴǘ ƻŦ ǘƘŜ 5ŜŀŎǘƛǾŀǘŜŘ {aπм bǳŎƭŜŀǊ wŜŀŎǘƻǊ CŀŎƛƭƛǘȅ ŀǘ ¦Φ{Φ !ǊƳȅ DŀǊǊƛǎƻƴ CƻǊǘ .ŜƭǾƻƛǊΣ ŘŀǘŜŘ 

5ŜŎŜƳōŜǊ нлмфΦ ¢ƘŜ ¦Φ{Φ !ǊƳȅ /ƻǊǇǎ ƻŦ 9ƴƎƛƴŜŜǊǎ ό¦{!/9ύ ǇǊŜǇŀǊŜŘ ǘƘŜ 9! ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ tǊƻǇƻǎŜŘ !Ŏǘƛƻƴ ƻŦ 

ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ŘŜŎƻƳƳƛǎǎƛƻƴƛƴƎ ƻŦ {aКм ǘƻ ŀ ǎǘŀƴŘŀǊŘ ǘƘŀǘ ŀƭƭƻǿǎ ŦƻǊ ǊŜƭŜŀǎŜ ƻŦ ǘƘŜ ǎƛǘŜ ŦƻǊ ǳƴǊŜǎǘǊƛŎǘŜŘ ŦǳǘǳǊŜ ǳǎŜΦ  

¢ƘŜ tǊƻǇƻǎŜŘ !Ŏǘƛƻƴ ǿƻǳƭŘ ǊŜƳƻǾŜ ŀƭƭ ǊŀŘƛƻŀŎǘƛǾŜ ŀƴŘ ƴƻƴКǊŀŘƛƻŀŎǘƛǾŜ ƳŀǘŜǊƛŀƭǎ όŜΦƎΦΣ ōǳƛƭŘƛƴƎǎΣ ǳƴŘŜǊƎǊƻǳƴŘ ǳǘƛƭƛǘȅ 

ƭƛƴŜǎΣ ŎƻƴǘŀƳƛƴŀǘŜŘ ǎƻƛƭύ ŦǊƻƳ ǘƘŜ {aКм ǎƛǘŜΦ 

9t! ǊŜǾƛŜǿŜŘ ǘƘŜ 9! ŀƴŘ ƛǎ ǇǊƻǾƛŘƛƴƎ ŎƻƳƳŜƴǘǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ bŀǘƛƻƴŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tƻƭƛŎȅ !Ŏǘ όb9t!ύ ƻŦ 

мфсфΣ {ŜŎǘƛƻƴ олф ƻŦ ǘƘŜ /ƭŜŀƴ !ƛǊ !Ŏǘ ŀƴŘ ǘƘŜ /ƻǳƴŎƛƭ ƻƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ vǳŀƭƛǘȅ ǊŜƎǳƭŀǘƛƻƴǎ ƛƳǇƭŜƳŜƴǘƛƴƎ b9t! όпл 

/Cw мрллπмрлуύΥ 

¢ƘŜ 9! ǎǘŀǘŜǎ ǘƘŀǘ ǘƘŜ {aπм wŜŀŎǘƻǊ CŀŎƛƭƛǘȅ ǿŀǎ ŘŜǘŜǊƳƛƴŜŘ ǘƻ ōŜ ŜƭƛƎƛōƭŜ ŦƻǊ ƭƛǎǘƛƴƎ ƛƴ ǘƘŜ bŀǘƛƻƴŀƭ wŜƎƛǎǘŜǊ ƻŦ 

IƛǎǘƻǊƛŎ tƭŀŎŜǎ ŀƴŘ ƛǘǎ ǊŜƳƻǾŀƭ ƛǎ ŀƴ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘΦ   ¢ƘŜ 9! ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ŀ aŜƳƻǊŀƴŘǳƳ ƻŦ !ƎǊŜŜƳŜƴǘ όah!ύ ǿƛƭƭ 

ōŜ ŘŜǾŜƭƻǇŜŘ ǿƛǘƘ ǘƘŜ {ǘŀǘŜ IƛǎǘƻǊƛŎ tǊŜǎŜǊǾŀǘƛƻƴ hŦŦƛŎŜ ό{Ithύ ǘƻ ƳƛƴƛƳƛȊŜ ǘƘŜ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ŀƴŘ ŜƴǎǳǊŜ ƛǘ ǊŜƳŀƛƴǎ 

ƭŜǎǎ ǘƘŀƴ ǎƛƎƴƛŦƛŎŀƴǘΦ  ¢ƘŜ ŎǳǊǊŜƴǘ ǎǘŀǘǳǎ ƻŦ ǘƘŜ ah! ƛǎ ǳƴŎƭŜŀǊ ƛƴ ǘƘŜ 9!Φ ²Ŝ ŜƴŎƻǳǊŀƎŜ ȅƻǳ ǘƻ ŎƻƴǘƛƴǳŜ ǿƻǊƪƛƴƎ ǿƛǘƘ 

{Ith ŀƴŘ ƻǘƘŜǊ ŎƻƴǎǳƭǘƛƴƎ ǇŀǊǘƛŜǎ ǘƻ ŦƛƴŀƭƛȊŜ ǘƘŜ ah!Σ ǘŀƪŜ ŀǇǇǊƻǇǊƛŀǘŜ ƳƛǘƛƎŀǘƛǾŜ ƳŜŀǎǳǊŜǎΣ ŀƴŘ ŘƻŎǳƳŜƴǘ ǘƘƛǎ 

ŎƻƻǊŘƛƴŀǘƛƻƴ ǇǊƛƻǊ ǘƻ ƳƻǾƛƴƎ ŦƻǊǿŀǊŘ ǿƛǘƘ ǘƘŜ tǊƻǇƻǎŜŘ !ŎǘƛƻƴΦ 

¢ƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ƻǾŜǊƭŀǇǇƛƴƎ ǘƛƳŜπƻŦπȅŜŀǊ ǊŜǎǘǊƛŎǘƛƻƴǎ ŦƻǊ ǘǊŜŜ ŎƭŜŀǊƛƴƎ ŀƴŘ ƻǘƘŜǊ ŘƛǎǘǳǊōŀƴŎŜǎ ǘƻ ŀǾƻƛŘ ƻǊ ǊŜŘǳŎŜ 

ƛƳǇŀŎǘǎ ǘƻ ǎǇŜŎƛŜǎ ƻŦ ǎǇŜŎƛŀƭ ŎƻƴŎŜǊƴΣ ƛƴŎƭǳŘƛƴƎ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ ƴƻǊǘƘŜǊƴ ƭƻƴƎπŜŀǊŜŘ ōŀǘΣ ƳƛƎǊŀǘƻǊȅ ōƛǊŘǎΣ ŀƴŘ ōŀƭŘ 

ŜŀƎƭŜ ƴŜǎǘƛƴƎ ŀƴŘ ŎƻƴŎŜƴǘǊŀǘƛƻƴΦ wŜƳƻǾŀƭ ƻŦ ƻǎǇǊŜȅ ƴŜǎǘǎ ŀƴŘ ƛƴπǿŀǘŜǊ ǿƻǊƪ ŀƭǎƻ ƘŀǾŜ ŀǎǎƻŎƛŀǘŜŘ ǘƛƳŜ ƻŦ ȅŜŀǊ 

ǊŜǎǘǊƛŎǘƛƻƴǎΦ  Lǘ Ƴŀȅ ōŜ ƘŜƭǇŦǳƭ ǘƻ ŎƻƴǎƛŘŜǊ ŀƴŘ ǇǊŜǎŜƴǘ Ƙƻǿ ǘƘŜ ǊŀƴƎŜ ƻŦ ƻǾŜǊƭŀǇǇƛƴƎ ŀƴŘ ǇƻǘŜƴǘƛŀƭƭȅ ŎƻƴŦƭƛŎǘƛƴƎ ǘƛƳŜ 

ƻŦ ȅŜŀǊ ǊŜǎǘǊƛŎǘƛƻƴǎ ŦƻǊ ǘƘŜ ǎƛǘŜ ǿƛƭƭ ōŜ ƛƴǘŜƎǊŀǘŜŘ ƛƴǘƻ ǘƘŜ Ǉƭŀƴǎ ŀƴŘ Ƙƻǿ ŀŎǘƛǾƛǘƛŜǎ Ƴŀȅ ōŜ ǇƘŀǎŜŘ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ 

ǘƘŜǎŜ ǊŜǎǘǊƛŎǘƛƻƴǎΦ  

¢ƘŜ ŜȄǘŜƴǘ ƻŦ ǿŜǘƭŀƴŘǎ ƻƴǎƛǘŜ Ƙŀǎ ƴƻǘ ȅŜǘ ōŜŜƴ ŘŜƭƛƴŜŀǘŜŘΣ ōǳǘ {ŜŎǘƛƻƴ оΦоΦоΦоΦо ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǊŜƳƻǾŀƭ ƻŦ ǘƘŜ ƛƴǘŀƪŜ 

ǇƛŜǊΣ ǇǳƳǇ ƘƻǳǎŜΣ ŎƻƴŎǊŜǘŜ ŘƛǎŎƘŀǊƎŜ ǇƛǇŜΣ ŀƴŘ ƻǳǘŦŀƭƭ ǎǘǊǳŎǘǳǊŜ ǿƻǳƭŘ ŘƛǎǘǳǊō ŀƴ ŜǎǘƛƳŀǘŜŘ мΦп ŀŎǊŜǎ ƻŦ ǘƛŘŀƭ 

ǿŜǘƭŀƴŘǎ ŀƴŘ лΦсπŀŎǊŜ ƻŦ ŦǊŜǎƘǿŀǘŜǊ ǿŜǘƭŀƴŘǎΦ  ²Ŝ ŜƴŎƻǳǊŀƎŜ ȅƻǳ ǘƻ ŜȄǇƭƻǊŜ ǿŀȅǎ ǘƻ ŀǾƻƛŘ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘǎ ǇǊƛƻǊ ǘƻ 

ǎǳōƳƛǘǘƛƴƎ ŀ Ƨƻƛƴǘ ǇŜǊƳƛǘ ŀǇǇƭƛŎŀǘƛƻƴΦ !ǎ ƛƴŘƛŎŀǘŜŘΣ ǘƘŜ ǿŜǘƭŀƴŘǎ ǎƘƻǳƭŘ ōŜ ŘŜƭƛƴŜŀǘŜŘΣ ǘƘŜ ŀǊŜŀƭ ŜȄǘŜƴǘ ƻŦ ǿŜǘƭŀƴŘ 

ŘƛǎǘǳǊōŀƴŎŜ ǎƘƻǳƭŘ ōŜ ƳƛƴƛƳƛȊŜŘ ǿƘŜǊŜ ǇƻǎǎƛōƭŜΣ ŀƴŘ ōŜǎǘ ƳŀƴŀƎŜƳŜƴǘ ǇǊŀŎǘƛŎŜǎ ό.atǎύ ōŜ ŜǾŀƭǳŀǘŜŘ ǘƻ ƭƛƳƛǘ 

ŘƛǎǘǳǊōŀƴŎŜǎ όǎǳŎƘ ŀǎ ƳŀǘǎΣ ǇŀŘǎΣ ŜǊƻǎƛƻƴ ŎƻƴǘǊƻƭΣ ǘƛƳƛƴƎΣ ŜǘŎΦύΦ  !ǎ ǘƘŜ ŜȄǘŜƴǘ ƻŦ ǊŜǎƻǳǊŎŜǎ ŀǊŜ ƛŘŜƴǘƛŦƛŜŘΣ ǿŜ 

ǊŜŎƻƳƳŜƴŘ ŎƻƴǘƛƴǳŜŘ ŎƻƻǊŘƛƴŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ¦{!/9 wŜƎǳƭŀǘƻǊȅ .ǊŀƴŎƘ ŀƴŘ ŀǇǇƭƛŎŀōƭŜ ǎǘŀǘŜ ǊŜƎǳƭŀǘƻǊȅ ŀƎŜƴŎƛŜǎΦ 
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wŜǎǘƻǊŀǘƛƻƴ Ǿƛŀ ƎǊŀŘƛƴƎΣ ǎƻƛƭǎ ƳŀƴŀƎŜƳŜƴǘΣ ƻǊ ǊŜǇƭŀƴǘƛƴƎ Ƴŀȅ ōŜ ƴŜŜŘŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ƛƳǇŀŎǘǎ ŀǊŜ ǘŜƳǇƻǊŀǊȅΤ ǎƻƳŜ 
ǾŜƎŜǘŀǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ ŘǳǊƛƴƎ ŀƴŘ ŦƻƭƭƻǿƛƴƎ ŎƻƴǎǘǊǳŎǘƛƻƴ Ƴŀȅ ōŜ ƴŜŜŘŜŘ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ŎƻƭƻƴƛȊŀǘƛƻƴ ƻǊ ǎǇǊŜŀŘ ƻŦ 
ƛƴǾŀǎƛǾŜ ǎǇŜŎƛŜǎΦ .Ŝǎǘ ƳŀƴŀƎŜƳŜƴǘ ǇǊŀŎǘƛŎŜǎ ǘƻ ŀǾƻƛŘ ǘƘŜ ƛƴǘǊƻŘǳŎǘƛƻƴ ŀƴŘ ǎǇǊŜŀŘ ƻŦ ƛƴǾŀǎƛǾŜ ǎǇŜŎƛŜǎ ƛƴ ǿŜǘƭŀƴŘ ŀǊŜŀǎ 
ǎƘƻǳƭŘ ōŜ ŜǾŀƭǳŀǘŜŘΦ  

¢ƘŜ 9! ƴƻǘŜǎ ǘƘŀǘ ǎǳōƳŜǊƎŜŘ ŀǉǳŀǘƛŎ ǾŜƎŜǘŀǘƛƻƴ ό{!±ύ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ ŎƻǳƭŘ ōŜ ŘŀƳŀƎŜŘ ƻǊ ŘŜǎǘǊƻȅŜŘ 
ŘǳǊƛƴƎ ǘƘŜ ƛƴπǿŀǘŜǊ ǿƻǊƪ όǊŜƳƻǾŀƭ ƻŦ ǘƘŜ ŎƻƴŎǊŜǘŜ ŘƛǎŎƘŀǊƎŜ ǇƛǇŜΣ ƻǳǘŦŀƭƭ ǎǘǊǳŎǘǳǊŜΣ ŀƴŘ ǇƛŜǊκǇǳƳǇ ƘƻǳǎŜΦύ  ¢ƘŜ {!± 
ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ ŀǊŜŀ ƛƴŎƭǳŘŜǎ ōƻǘƘ ƴŀǘƛǾŜ ŀƴŘ ƴƻƴƴŀǘƛǾŜ ǇƭŀƴǘǎΦ  LŦ ƴŀǘƛǾŜ {!± ƛǎ ŘƛǎǘǳǊōŜŘΣ ƛƴǾŀǎƛǾŜ ǎǇŜŎƛŜǎ ŎƻǳƭŘ 
ōŜŎƻƳŜ ƳƻǊŜ ǇǊŜǾŀƭŜƴǘΤ ǘƘŜǊŜŦƻǊŜΣ ǿŜ ǊŜŎƻƳƳŜƴŘ ǘƘŀǘ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǎǇǊŜŀŘ ƻŦ ŀǉǳŀǘƛŎ ƛƴǾŀǎƛǾŜ ǎǇŜŎƛŜǎ ŀƭǎƻ ōŜ 
ŜǾŀƭǳŀǘŜŘΦ   

¢ƘŜ 9! ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ƴƻƛǎŜ ƎŜƴŜǊŀǘŜŘ ǳƴŘŜǊ ǘƘŜ tǊƻǇƻǎŜŘ !Ŏǘƛƻƴ ǿƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ƳƛƴƻǊΣ ǎƘƻǊǘπǘŜǊƳΣ ƛƴǘŜǊƳƛǘǘŜƴǘ 
ŀŘǾŜǊǎŜ ƛƳǇŀŎǘǎ ƻƴ ǿŀǘŜǊπŘŜǇŜƴŘŜƴǘ ǊŜŎǊŜŀǘƛƻƴ ƛƴ Dǳƴǎǘƻƴ /ƻǾŜΣ ōǳǘ ǘƘŜǎŜ ƛƳǇŀŎǘǎ ǿƻǳƭŘ ōŜ ƳƛƴƛƳƛȊŜŘ ōȅ ǘƘŜ 
ŎƻƴǘǊŀŎǘƻǊ ƛƳǇƭŜƳŜƴǘƛƴƎ ǎǘŀƴŘŀǊŘ ŎƻƴǎǘǊǳŎǘƛƻƴπǊŜƭŀǘŜŘ .atǎ ŦƻǊ ƴƻƛǎŜ ŎƻƴǘǊƻƭΦ ¢ƘŜ 9! ǿƻǳƭŘ ōŜƴŜŦƛǘ ŦǊƻƳ ōǊƛŜŦƭȅ 
ŀŘŘǊŜǎǎƛƴƎ ǎǇŜŎƛŦƛŎ ŜȄŀƳǇƭŜǎ ƻŦ ǘƘŜ ǘȅǇŜ ƻŦ .atǎ ǘƘŀǘ ǿƻǳƭŘ ōŜ ŜƳǇƭƻȅŜŘΦ  

{ƛǘŜ ǊŜǎǘƻǊŀǘƛƻƴ ǿƻǳƭŘ ƛƴŎƭǳŘŜ ǘƘŜ ǇƭŀŎŜƳŜƴǘ ƻŦ ŎƭŜŀƴ Ŧƛƭƭ ŀƴŘ ǎƻƛƭǎ ǘƻ ōŀŎƪŦƛƭƭ ŜȄŎŀǾŀǘŜŘ ŀǊŜŀǎΦ DƛǾŜƴ ǘƘŜ ǇƻǘŜƴǘƛŀƭƭȅ ƭŀǊƎŜ 
ŀƳƻǳƴǘ ƻŦ ǎƻƛƭǎ ǊŜǉǳƛǊŜŘ ǘƻ ōŜ ǊŜǇƭŀŎŜŘΣ ŀƴŘ ǘƘŜ ƴŜŜŘ ǘƻ ǎǳǇǇƻǊǘ ǎǳƛǘŀōƭŜ ǾŜƎŜǘŀǘƛƻƴΣ ƛƴŎƭǳŘƛƴƎ ǘǊŜŜǎΣ ǿŜ ǊŜŎƻƳƳŜƴŘ 
ŎǊŜŀǘƛƴƎ ŀ ǎǇŜŎƛŦƛŎ Ǉƭŀƴ ŦƻǊ ǎƻƛƭ ǇƭŀŎŜƳŜƴǘΣ ƛƴŎƭǳŘƛƴƎ ǎŜƎǊŜƎŀǘƛƻƴΣ ƴŜŎŜǎǎŀǊȅ ŀƳŜƴŘƳŜƴǘǎΣ ŀƴŘ ŘŜǇǘƘ ƻŦ ǘƻǇǎƻƛƭΦ !ǎ ǇŀǊǘ 
ƻŦ ǘƘƛǎ ǇƭŀƴΣ ǇƻǘŜƴǘƛŀƭ ǎƻǳǊŎŜǎ ƻŦ ōŀŎƪŦƛƭƭ ŀƴŘ ǘƻǇǎƻƛƭ ǎƘƻǳƭŘ ōŜ ŜǾŀƭǳŀǘŜŘΦ  ²Ŝ ǎǳƎƎŜǎǘ ǘƘŜ Ǉƭŀƴ ŀŘŘǊŜǎǎ ǘƘŜ ƴŜŜŘ ŦƻǊ 
ŀǇǇǊƻǇǊƛŀǘŜ ǘƻǇǎƻƛƭ ŘŜǇǘƘ ŀƴŘ ŀƳŜƴŘƳŜƴǘǎ ƛƴŎƭǳŘƛƴƎ ƻǊƎŀƴƛŎ ƳŀǘǘŜǊ ǘƻ ŀǎǎƛǎǘ ǘǊŜŜ ǘǊŀƴǎǇƭŀƴǘ ǎǳŎŎŜǎǎΣ ŀǎ ǎƻƳŜ 
ǾŜƎŜǘŀǘƛƻƴ Ƴŀȅ ǊŜǉǳƛǊŜ ǎƛƎƴƛŦƛŎŀƴǘ ǘƻǇǎƻƛƭ ǘƻ ǎǳǊǾƛǾŜΦ ²Ŝ ǎǳǇǇƻǊǘ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ƴŀǘƛǾŜ ǎǇŜŎƛŜǎ ƛƴ ǘƘŜ ǎƛǘŜ ǊŜǎǘƻǊŀǘƛƻƴ 
ŜŦŦƻǊǘΦ  tƭŜŀǎŜ ŎƻƴǘŀŎǘ ǳǎ ƛŦ ǿŜ ŎƻǳƭŘ ǇǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴΦ  

!ƎŀƛƴΣ ǘƘŀƴƪ ȅƻǳ ŦƻǊ ǇǊƻǾƛŘƛƴƎ ǳǎ ǿƛǘƘ ƴƻǘƛŎŜ ǘƻ ǊŜǾƛŜǿ ǘƘŜ 9!Φ ¢ƘŜ ŎƻƴǘŀŎǘ ŦƻǊ ǘƘŜ ǇǊƻƧŜŎǘ ƛǎ aǎΦ /ŀǊǊƛŜ ¢ǊŀǾŜǊΣ 
ǘǊŀǾŜǊΦŎŀǊǊƛŜϪŜǇŀΦƎƻǾΦ LŦ ȅƻǳ ƘŀǾŜ ŀƴȅ ǉǳŜǎǘƛƻƴǎ ƻǊ ǿƻǳƭŘ ƭƛƪŜ ǘƻ ŘƛǎŎǳǎǎ ǘƘŜǎŜ ŎƻƳƳŜƴǘǎΣ ǇƭŜŀǎŜ ŘƻƴΩǘ ƘŜǎƛǘŀǘŜ ǘƻ 
ŎƻƴǘŀŎǘ ƳŜ ƻǊ /ŀǊǊƛŜΦ  

.ŀǊōŀǊŀ wǳŘƴƛŎƪΣ tΦDΦ 
b9t! tǊƻƎǊŀƳ /ƻƻǊŘƛƴŀǘƻǊ 
¦Φ{Φ 9t! wŜƎƛƻƴ LLL 
hŦŦƛŎŜ ƻŦ /ƻƳƳǳƴƛǘƛŜǎΣ ¢ǊƛōŜǎ ϧ 9ƴǾƛǊƻƴƳŜƴǘŀƭ !ǎǎŜǎǎƳŜƴǘ 

 
 

/[!{{LCL/!¢LhbΥ ¦b/[!{{LCL95 

!πнр



1

πππππhǊƛƎƛƴŀƭ aŜǎǎŀƎŜπππππ 
CǊƻƳΥ ²ŀǊǊŜƴΣ !ǊƭŜƴŜ ϐ  
{ŜƴǘΥ ¢ǳŜǎŘŀȅΣ WŀƴǳŀǊȅ нуΣ нлнл рΥлу ta 
¢ƻΥ /ƻǊǇƻǊŀǘŜ /ƻƳƳǳƴƛŎŀǘƛƻƴ hŦŦƛŎŜπb!. ғ/9b!.π//ϪǳǎŀŎŜΦŀǊƳȅΦƳƛƭҔ 

{ǳōƧŜŎǘΥ ώbƻƴπ5ƻ5 {ƻǳǊŎŜϐ {aπм tǊƻƧŜŎǘ ¦ǇŘŀǘŜ 

tǊƻƧŜŎǘ bŀƳŜΥ {aπм tǊƻƧŜŎǘ ¦ǇŘŀǘŜ 

tǊƻƧŜŎǘ ІΥ bκ! 

¦t/ ІΥ bκ!        

[ƻŎŀǘƛƻƴΥ CŀƛǊŦŀȄ /ƻΦ        

±5I ς hŦŦƛŎŜ ƻŦ 5ǊƛƴƪƛƴƎ ²ŀǘŜǊ Ƙŀǎ ǊŜǾƛŜǿŜŘ ǘƘŜ ŀōƻǾŜ ǇǊƻƧŜŎǘΦ  .Ŝƭƻǿ ŀǊŜ ƻǳǊ ŎƻƳƳŜƴǘǎ ŀǎ ǘƘŜȅ ǊŜƭŀǘŜ ǘƻ ǇǊƻȄƛƳƛǘȅ ǘƻ 
ǇǳōƭƛŎ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ǎƻǳǊŎŜǎ όƎǊƻǳƴŘǿŀǘŜǊ ǿŜƭƭǎΣ ǎǇǊƛƴƎǎ ŀƴŘ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ƛƴǘŀƪŜǎύΦ tƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘǎ ǘƻ ǇǳōƭƛŎ ǿŀǘŜǊ 
ŘƛǎǘǊƛōǳǘƛƻƴ ǎȅǎǘŜƳǎ ƻǊ ǎŀƴƛǘŀǊȅ ǎŜǿŀƎŜ ŎƻƭƭŜŎǘƛƻƴ ǎȅǎǘŜƳǎ Ƴǳǎǘ ōŜ ǾŜǊƛŦƛŜŘ ōȅ ǘƘŜ ƭƻŎŀƭ ǳǘƛƭƛǘȅΦ        

¢ƘŜǊŜ ŀǊŜ ƴƻ ǇǳōƭƛŎ ƎǊƻǳƴŘǿŀǘŜǊ ǿŜƭƭǎ ǿƛǘƘƛƴ ŀ мπƳƛƭŜ ǊŀŘƛǳǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜΦ  

¢ƘŜǊŜ ŀǊŜ ƴƻ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ƛƴǘŀƪŜǎ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ŀ рπƳƛƭŜ ǊŀŘƛǳǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜΦ

¢ƘŜ ǇǊƻƧŜŎǘ ƛǎ ƴƻǘ ǿƛǘƘƛƴ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ƻŦ ŀƴȅ ǇǳōƭƛŎ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ƛƴǘŀƪŜǎΦ

¢ƘŜǊŜ ŀǊŜ ƴƻ ŀǇǇŀǊŜƴǘ ƛƳǇŀŎǘǎ ƻƴ ǇǳōƭƛŎ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ǎƻǳǊŎŜǎ ŘǳŜ ǘƻ ǘƘƛǎ ǇǊƻƧŜŎǘΦ

bƻ ƻǘƘŜǊ ŎƻƳƳŜƴǘǎ ǿŜǊŜ ǊŜŎŜƛǾŜŘΦ   

±ƛǊƎƛƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ IŜŀƭǘƘ ς hŦŦƛŎŜ ƻŦ 5ǊƛƴƪƛƴƎ ²ŀǘŜǊ ŀǇǇǊŜŎƛŀǘŜǎ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǇǊƻǾƛŘŜ ŎƻƳƳŜƴǘǎΦ LŦ ȅƻǳ ƘŀǾŜ 
ŀƴȅ ǉǳŜǎǘƛƻƴǎΣ ǇƭŜŀǎŜ ƭŜǘ ƳŜ ƪƴƻǿΦ 

.Ŝǎǘ wŜƎŀǊŘǎΣ 

!ǊƭŜƴŜ CƛŜƭŘǎ ²ŀǊǊŜƴ 
DL{ tǊƻƎǊŀƳ {ǳǇǇƻǊǘ ¢ŜŎƘƴƛŎƛŀƴ 
hŦŦƛŎŜ ƻŦ 5ǊƛƴƪƛƴƎ ²ŀǘŜǊ 
±ƛǊƎƛƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ IŜŀƭǘƘ 

 

!πнс
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1

πππππhǊƛƎƛƴŀƭ aŜǎǎŀƎŜπππππ 
CǊƻƳΥ [ŜŜ IŀƳōƭƛƴ   
{ŜƴǘΥ ²ŜŘƴŜǎŘŀȅΣ WŀƴǳŀǊȅ нфΣ нлнл мнΥпл !a 
¢ƻΥ /ƻǊǇƻǊŀǘŜ /ƻƳƳǳƴƛŎŀǘƛƻƴ hŦŦƛŎŜπb!. ғ/9b!.π//ϪǳǎŀŎŜΦŀǊƳȅΦƳƛƭҔ 
{ǳōƧŜŎǘΥ ώbƻƴπ5ƻ5 {ƻǳǊŎŜϐ /ƻƳƳŜƴǘǎ ƻƴ {aπм 5ŜŎƻƳƳƛǎǎƛƻƴƛƴƎ ŀƴŘ .ǳƛƭŘƛƴƎ толп ±ŀǳƭǘ 

.ǊŜƴŘŀΣ 
Ϧ/!.w9w! ŘŜǎƛƎƴŜŘ ŀƴŘ ǇŜǊŦƻǊƳŜŘ ŀ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ǎǳǊǾŜȅ ƻŦ ǘƘŜ ±ŀǳƭǘ ŀƴŘ ŀǊŜŀǎ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ±ŀǳƭǘ  ƛƴ  ǘƘŜ  ŦƛǊǎǘ  
ƘŀƭŦ  ƻŦ  нллоΦ 

wŜǎǳƭǘǎ  ƻŦ  ǘƘŜ  ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ǎǳǊǾŜȅ  ǊŀŘƛƻƭƻƎƛŎŀƭ  ŀƴŀƭȅǎŜǎ ƛƴŘƛŎŀǘŜŘ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǇƻǘŜƴǘƛŀƭƭȅ ŜƭŜǾŀǘŜŘ ǘǊƛǘƛǳƳΣ 
/ŀǊōƻƴπмпΣ /ŜǎƛǳƳπмотΣ tǊƻƳŜǘƘƛǳƳπмптΣ !ƳŜǊƛŎƛǳƳπнпмΣ ŀƴŘ ¢ƘƻǊƛǳƳπнонΦ 9ƭŜǾŀǘŜŘ ƭŜǾŜƭǎ ƻŦ ǊŀŘƛƻŀŎǘƛǾƛǘȅ ǿŜǊŜ 
ŘŜǘŜŎǘŜŘ ŀǘ ǘƘŜ ƛƴǘŜǊƛƻǊ ±ŀǳƭǘ  ŦƭƻƻǊΣ  ŀǘ  ǿŀƭƭ ǎǘƻǊŀƎŜ  ǾŀǳƭǘǎΣ  ŀǘ  ŦƭƻƻǊ ǎǘƻǊŀƎŜ ǾŀǳƭǘǎΣ  ŀƴŘ  ǘƘŜ  ǎƻƛƭ  ōŜƴŜŀǘƘ  ŦƭƻƻǊ  
ǎǘƻǊŀƎŜ ǾŀǳƭǘǎΦ ¢ƘŜ ƘƛƎƘŜǎǘ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ŜȄŎŜŜŘŀƴŎŜ ƻŦ ŀŎǘƛƻƴ ƭŜǾŜƭǎ ŜƴŎƻƳǇŀǎǎŜǎ /ǎπмот ƻƴ ǘƘŜ ±ŀǳƭǘ ŦƭƻƻǊ  ŀƴŘ  ƛƴ  
ǘƘŜ  ǎƻƛƭ  ǳƴŘŜǊ  ǘƘŜ  ŦƭƻƻǊ  ǎǘƻǊŀƎŜ Ǿŀǳƭǘǎ  ŀƴŘ  ŀƭǎƻ  Iπо  ƛƴǎƛŘŜ  ǘƘŜ  ǿŀƭƭ  ǎǘƻǊŀƎŜ  ǾŀǳƭǘǎΦ 

/ƻƴǘŀƳƛƴŀǘƛƻƴ  ŜȄŎŜŜŘƛƴƎ  ŀŎǘƛƻƴ  ƭŜǾŜƭǎ  ƻǳǘǎƛŘŜ  ǘƘŜ ±ŀǳƭǘ  ƛǎ ƳƛƴƛƳŀƭ  ŀƴŘ  ƛǎ  ŎƻƴŎŜƴǘǊŀǘŜŘ  ƻƴ  ǘƘŜ ƴƻǊǘƘ ǿŀƭƭ ŀƴŘ 
ŦƭƻƻǊ Ƨǳǎǘ ƻǳǘǎƛŘŜ ǘƘŜ ±ŀǳƭǘ ŘƻƻǊǿŀȅΦϦ 

²ŀǎ ǘƘŜǊŜ ŀƴȅ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ {aπм ŀƴŘ .ǳƛƭŘƛƴƎ 

толп ό±ŀǳƭǘύ ŀƴŘ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŜƭŜǾŀǘŜŘ ǘǊƛǘƛǳƳΣ /ŀǊōƻƴπмпΣ /ŜǎƛǳƳπмотΣ tǊƻƳŜǘƘƛǳƳπмптΣ !ƳŜǊƛŎƛǳƳπнпмΣ ŀƴŘ 
¢ƘƻǊƛǳƳπнон ƛƴ ǘƘŜ ±ŀǳƭǘ Κ ²ŀǎ ǊŀŘƛƻƭƻƎƛŎŀƭ ǿŀǎǘŜ ŦǊƻƳ {aπм ǎǘƻǊŜŘ ƛƴ ǘƘŜ ±ŀǳƭǘΚ 

{aπм ǿŀǎ ǊŜŦŜǊŜƴŎŜŘ ƛƴ /ŀōǊŜǊǊŀϥǎ нллп .ǳƛƭŘƛƴƎ толп ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ǎǳǊǾŜȅ ǊŜǇƻǊǘ ŀƴŘ L ǿƻƴŘŜǊ ǿƘȅ {aπм ǿŀǎ 
ƳŜƴǘƛƻƴŜŘ ƛƴ ǘƘŜ /ŀōǊŜǊǊŀ ǊŜǇƻǊǘΦ 

[ƻƻƪƛƴƎ ŦƻǊǿŀǊŘ ǘƻ ȅƻǳǊ ǊŜǎǇƻƴǎŜΦ 
ππ 
wŜƎŀǊŘǎΣ 
[ŜŜ IŀƳōƭƛƴ 
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Schedule Draft Environmental Assessment 
Public Meeting 

January 7, 2020

WELCOME
SM-1 

DECOMMISSIONING 
PROJECT

1:00 p.m. – 2:00 p.m.
• Open House
• Meet and interact with U.S. Army

Corps of Engineers and Fort
Belvoir personnel

2:00 p.m. – 3:00 p.m.
• Formal Presentation
• Question & Answer Session
• Poster Availability

Public review period began on 
December 20, 2019 and ends 

on January 31, 2020

!πом



January 7, 2020

WELCOME
SM-1 

DECOMMISSIONING 
PROJECT

Public review period began on 
December 20, 2019 and ends 

on January 31, 2020

Schedule Draft Environmental Assessment 
Public Meeting 

6:30 p.m. – 7:30 p.m.
• Open House
• Meet and interact with U.S. Army

Corps of Engineers and Fort
Belvoir personnel

7:30 p.m. – 8:30 p.m.
• Formal Presentation
• Question & Answer Session
• Poster Availability

!πон



WELCOME
SM-1 

DECOMMISSIONING 
PROJECT

Public review period began on 
December 20, 2019 and ends 

on January 31, 2020

January 8, 2020

Schedule Draft Environmental Assessment 
Public Meeting 

6:30 p.m. – 7:30 p.m.
• Open House 
• Meet and interact with U.S. Army 

Corps of Engineers and Fort 
Belvoir personnel

7:30 p.m. – 8:30 p.m.
• Formal Presentation 
• Question & Answer Session
• Poster Availability

!πоо



WELCOME
SM-1 

DECOMMISSIONING 
PROJECT

The Deactivated SM-1 Nuclear Reactor Facility is situated within the boundaries of Fort 
Belvoir in Fairfax County, Virginia.  After construction completion in 1957, SM-1 was 
used to train Department of Defense (DOD) power plant operators and was capable of 
delivering a net 1,750 kilowatts of electrical power.  It was the first nuclear power 
reactor to provide electricity to a commercial power grid in the United States.  In 1973, 
SM-1 was deactivated (shut down).  Deactivation included removal of the nuclear fuel 
and sealing of the reactor pressure vessel, decontamination of building areas to the 
extent possible, and off-site disposal of radioactive wastes.  The site is now referred to 
as the Deactivated SM-1 Nuclear Reactor Facility.  For more than 45 years, the site has 
been monitored and maintained while the accessible portions of the facility have been 
used as a museum and storage space.

Brief History

!πоп



NATIONAL ENVIRONMENTAL POLICY ACT (NEPA)

– The Army has prepared a Draft
Environmental Assessment (EA) to analyze
this action in compliance with NEPA

– NEPA is the national charter for protection
of the environment (42 U.S.C. Part 4321 et
seq.)

Water resources  

Air quality 

Biological resources 

Radiological safety and health  

Occupational safety and health

Cultural resources  

Transportation and traffic 

Non-radiological hazardous materials 
and non-hazardous solid waste

Geological resources

– NEPA requires federal agencies to analyze
the impacts of their proposed actions

– NEPA requires opportunities for public
involvement (e.g., Draft EA public comment
period, this meeting)

Resources analyzed in the Draft EA:  

!πор



DRAFT ENVIRONMENTAL ASSESSMENT ALTERNATIVES

1. PROPOSED ACTION ALTERNATIVE

Complete decommissioning and 
dismantlement of the Deactivated SM-1 
Nuclear Reactor Facility. 
This alternative includes: 

– Removal of the Deactivated SM-1 
Nuclear Reactor Facility and 
associated buildings and structures

– Removal of residual radioactive 
contamination exceeding regulatory 
levels 

– Restoration of the SM-1 site to a 
vegetated condition and return of the 
site to Fort Belvoir for future use   

– Termination of U.S. Army Corps of 
Engineers Decommissioning Permit

Decommissioning would not be 
completed and the Deactivated SM-1 
Nuclear Reactor Facility would be 
maintained as it currently is for the 
foreseeable future.

2. NO ACTION ALTERNATIVE
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– The Proposed Action would have no
significant impacts on resources 
analyzed in the Draft Environmental 
Assessment  

– Most adverse impacts would be 
short-term and temporary, occurring 
during decommissioning / dismantling 
activities

– The Army and/or its contractors 
would implement management 
practices and measures to 
minimize adverse impacts to the 
extent possible

– Removal of the Deactivated SM-1 
Nuclear Reactor Facility would have 
long-term beneficial impacts on 
some resources 

The National Environmental Policy Act (NEPA) process will conclude 
when the Army issues a Finding of No Significant Impact (FNSI). 

SUMMARY OF DRAFT ENVIRONMENTAL ASSESSMENT FINDINGS
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NATIONAL HISTORIC PRESERVATION ACT – SECTION 106

– Section 106 of the National Historic
Preservation Act requires federal agencies
to consider the effects of their actions on
properties listed, or eligible for listing, in
the National Register of Historic Places

– The SM-1 Reactor Facility is eligible for
listing in the National Register due to its
historic significance

– Under Section 106, the Proposed Action
would have an adverse effect on the SM-1
Reactor Facility

– The Army is mitigating the Section 106
adverse effect by preparing a modified
Historic American Engineering Record
document to record SM-1’s historic
significance, and will implement other
measures in consultation with the Virginia
Department of Historic Resources
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FLOODPLAIN MANAGEMENT
– Executive Order 11988 requires federal

agencies to consider the effects of their
actions on floodplains

– The former water intake pier and discharge
pipe must be removed as part of the
Proposed Action

– Removal of these structures will allow the
shoreline to return to a natural condition,
resulting in a beneficial long-term impact

– No practicable alternative exists to remove
the pier and discharge pipe that would
avoid disturbance of floodplains

– The Army has prepared a Draft Finding of
No Practicable Alternative (FONPA) to
address floodplain disturbance
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FEDERAL OVERSIGHT
– The U.S. Army Corps of Engineers will provide

quality assurance over the contractor and their
quality control program

– Corps of Engineers National Environmental Center
of Expertise

– Army Reactor Office and Reactor Council

– Oak Ridge Associated Universities – Independent
Review

– Safety is the Army’s number one priority – the safety and health of the community
and our workers are paramount to the success of our project

– Trained professionals will use proven techniques and precautions to ensure the
safety of the workers and the public

– To the greatest extent possible, work will be completed using appropriate
engineering controls

– All wastes will be properly packaged in compliance with U.S. Department of
Transportation and Nuclear Regulatory Commission requirements

– Wastes will be disposed of at licensed / permitted off-post facilities

DECOMMISSIONING RISKS AND HOW WE REDUCE THEM
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QUESTIONS AND HOW TO LEARN MORE

Learn more about the SM-1 Project online at: 
www.nab.usace.army.mil/SM-1/

Sign up for the SM-1 stakeholder update 
e-mail list by e-mailing:

CENAB-CC@usace.army.mil

https://www.facebook.com/USACEBaltimore

Stay engaged with us online:

@USACEBaltimore

www.nab.usace.army.mil

!πпм
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Tonight: Fill out a comment form or dictate 
your comment to the stenographer

Written comments must be postmarked 
by January 31, 2020 

Send written comments to: 
U.S. Mail: Brenda Barber, P.E. 

USACE Project Manager
c/o AECOM
4840 Cox Road 
Glen Allen, Virginia 23060

E-mail: cenab-cc@usace.army.mil

HOW TO COMMENT
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“The views, opinions and findings contained in this report are those of the authors(s) and should not be 
construed as an official Department of the Army position, policy or decision, unless so designated by other 
official documentation.”

Brenda Barber, P.E.
Hans Honerlah, CHMM
U.S. Army Corps of Engineers, Baltimore District

DEACTIVATED SM-1 NUCLEAR REACTOR 
FACILITY DECOMMISSIONING AND 
DISMANTLEMENT

1

DRAFT ENVIRONMENTAL ASSESSMENT
PUBLIC MEETING

January 7 and 8, 2020
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TOPICS  

● Introduction

● History of the Deactivated SM-1 Nuclear Reactor Facility 

● Residual Radiation and Radiation Fundamentals

● Proposed Action 

● National Environmental Policy Act (NEPA) 

● Draft Environmental Assessment Findings and Conclusions  

● National Historic Preservation Act Section 106

● Executive Orders (EO) 11988 and 11990  

● Questions and Opportunities to Comment 
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INTRODUCTION  
• The U.S. Army Corps of Engineers (USACE) has

made the Draft Environmental Assessment (EA),
Draft Finding of No Significant Impact (FNSI), and
Draft Finding of No Practicable Alternative
(FONPA) available for a 6-week public review

• The 6-week public review period began on
December 20, 2019 and will end on January 31,
2020

• This meeting is your opportunity to learn about the
Proposed Action and how to provide feedback

• You may comment orally or in writing at this
meeting or submit written comments via email
or U.S. Mail

Your participation in this process is highly encouraged!
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HISTORIC USE

• SM-1 provided partial power to Fort 
Belvoir (first reactor to power a 
commercial electric grid in U.S.)

• Primarily used to train nuclear 
operators/technicians (approximately 
800 personnel trained over the 16-year 
lifespan)

• Served as the prototype for the rest of 
the reactors designed by the Army

• After deactivation, facility operated as a 
museum highlighting the Army Nuclear 
Power Program

Service members from the Army, Air Force and Navy are pictured in the 
control room of SM-1, which was used for training nuclear technicians from 
all branches.
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1955
SM-1 construction 
begins

1973-1974
Partial decommissioning

– Remaining low-level radioactivity placed
in SAFSTOR with majority of remaining
radioactivity allowed to decay over the years

1952
DoD studies 
development 
of reactor 
plants

1957
SM-1 reactor 
startup

1973
SM-1 
deactivated

2014
Corps of Engineers awards 
decommissioning planning 
contract for SM-1

– Planning is ongoing; includes EA
preparation & NEPA compliance

SM-1 TIMELINE: DETAILS

!πпт



1973-74 PARTIAL DECOMMISSIONING ACTIVITIES AND SAFSTOR
• Removal of the nuclear fuel 
• Shipment of the radioactive waste
• Minor decontamination
• Sealing of the reactor containment vessel (which includes the Reactor Pressure Vessel, 

Steam Generator, Pressurizer, Reactor Coolant Pumps and  primary system piping)
• Installing appropriate security, warning signs and monitoring devices
• Remaining radioactivity was contained and has been sealed in safe storage (SAFSTOR) 

mode for the past 40-plus years
• Safe storage is a radiological industry practice where radioactive materials are safely 

stored to allow the shorter-lived radionuclides to decay
• USACE conducts quarterly environmental monitoring to ensure the site does not pose any 

hazards to the surrounding installation tenants, the community or the environment
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Proposed Action & Environmental 
Assessment 
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DRAFT EA ANALYZES TWO ALTERNATIVES

1 Proposed Action Alternative:

Complete decommissioning and dismantlement 
of the Deactivated SM-1 Nuclear Reactor Facility. 
This alternative includes: 

– Removal of the Deactivated SM-1 Nuclear Reactor 
Facility and associated buildings and structures 

– Removal of residual radioactive contamination 
exceeding regulatory levels 

– Restoration of the SM-1 site to a vegetated 
condition and return of the site to Fort Belvoir 
for future use   

– Termination of USACE’s Decommissioning Permit 

2 No Action Alternative:

Decommissioning would not be 
completed and the Deactivated SM-1 
Nuclear Reactor Facility would be 
maintained as it currently is for the 
foreseeable future
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NATIONAL ENVIRONMENTAL 
POLICY ACT OF 1969 (NEPA) 

• USACE has prepared a Draft EA to analyze
this action in compliance with NEPA

• NEPA is the national charter for protection
of the environment (42 U.S.C. Part 4321 et
seq.)

• NEPA requires federal agencies to analyze
the impacts of their proposed actions

• NEPA requires opportunities for public
involvement (e.g., Draft EA public comment
period, this meeting)
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NATIONAL ENVIRONMENTAL 
POLICY ACT OF 1969 (NEPA) 

• In parallel with NEPA, federal agencies 
are also required to analyze the effects of 
their actions on: 
– Wetlands and floodplains 
– Threatened and endangered species
– Cultural resources
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DRAFT EA ANALYZES THE FOLLOWING RESOURCES

Water resources  

Air quality 

Biological resources 

Radiological safety and health  

Occupational safety and health

Cultural resources  

Transportation and traffic 

NonȤradiological hazardous materials 
and non-hazardous solid waste

Geological resources

Resources that would not be affected by the Proposed Action are not analyzed in the Draft EA
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SUMMARY OF DRAFT EA FINDINGS  

• The Proposed Action would have no
significant impacts on resources analyzed
in the Draft EA

• Most adverse impacts would be short-term
and temporary, occur during
decommissioning / dismantling activities

• The Army and/or its contractors would
implement management practices and
measures to minimize adverse impacts to the
extent possible

• Removal of the Deactivated SM-1 Nuclear
Reactor Facility would have long-term
beneficial impacts on some resources

The NEPA process will conclude when the Army issues a Finding of No 
Significant Impact (FNSI). 
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DRAFT EA – POTENTIAL IMPACTS 

Water Resources

• ShortȤterm adverse impacts from
stormwater runoff, increased sedimentation,
and/or decommissioning-related
disturbances

• Adverse impacts would be minimized
through adherence to appropriate
management measures and practices
– Erosion & Sediment Control Plan
– Stormwater Pollution Prevention Plan

Most adverse impacts would occur during demolition activities and would be temporary.
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DRAFT EA – POTENTIAL IMPACTS 

Water Resources (continued) 

• The Proposed Action would have long-term 
beneficial impacts on water resources by 
restoring the site to a vegetated condition  

• USACE has prepared a Draft FONPA in 
accordance with EOs 11988 and 11990 to 
address proposed activities affecting 
floodplains and wetlands

Most adverse impacts would occur during demolition activities and would be temporary.
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DRAFT EA – POTENTIAL IMPACTS 

Air Quality 

• Short-term adverse impacts from pollutant
emissions by construction vehicles and
equipment. Emissions would vary throughout
the project and be comparable to similar types
of construction and demolition projects

• Temporary emissions would not degrade
regional air quality

• No long-term impacts

Most adverse impacts would occur during demolition activities and would be temporary.
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DRAFT EA – POTENTIAL IMPACTS 

Biological Resources

• ShortȤterm adverse impacts from clearing of vegetation 
and displacement of common wildlife species. Wildlife 
would relocate to nearby areas offering similar habitat   

• Best management practices would be used to minimize 
impacts on vegetation and wildlife 

• Long-term beneficial impacts on vegetation and wildlife 
from site restoration

Most adverse impacts would occur during demolition activities and would be temporary.
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DRAFT EA – POTENTIAL IMPACTS 

Biological Resources (continued)

The Proposed Action: 
– is not likely to adversely affect

federally listed threatened and
endangered terrestrial species

– may affect, but is unlikely to
adversely affect federally listed fish
species

– would have no effect on critical
habitat

Atlantic sturgeon (Acipenser
oxyrinchus oxyrinchus)

Northern long-eared bat 
(Myotis septentrionalis)

Most adverse impacts would occur during demolition activities and would be temporary.
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DRAFT EA – POTENTIAL IMPACTS 

Biological Resources (continued)

• The Proposed Action may affect, but is unlikely 
to adversely affect Essential Fish Habitat 

• USACE has consulted with the U.S. Fish & 
Wildlife Service and National Marine Fisheries 
Service

Most adverse impacts would occur during demolition activities and would be temporary.
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DRAFT EA – POTENTIAL IMPACTS 

Radiological Safety and Health

Short-term adverse impacts from potential exposure to low levels 
of residual radiation, and the generation of debris containing low 
levels of residual radiation 

– Current levels of radioactivity at the Deactivated SM-1 
Nuclear Reactor Facility are very low

– Radioactive waste and debris generated by the Proposed 
Action would be classified as Low Level Radioactive Waste 
(LLRW) 

– All LLRW would be packaged and transported for disposal in 
compliance with U.S. Department of Transportation (USDOT) 
and Nuclear Regulatory Commission (NRC) regulatory 
requirements

Most adverse impacts would occur during demolition activities and would be temporary.
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DRAFT EA – POTENTIAL IMPACTS 

Radiological Safety and Health (continued) 

– A Radiation Safety Program, an Environmental Monitoring
and Control Program, and a Waste Management Program
would ensure the safe removal of contaminated components
and reduce the risk of release to the environment

– Appropriate monitoring of occupational radiation exposure
would be provided to staff entering and working in the
restricted area

– A Waste Management Plan (WMP) would safely guide the
handling and management of LLRW

– Removal of the facility would have a long-term beneficial
impact

Most adverse impacts would occur during demolition activities and would be temporary.
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DRAFT EA – POTENTIAL IMPACTS 

Occupational Safety and Health  

– Short-term adverse impacts from decommissioning 
activities  

– Long-term adverse impacts from ongoing site maintenance  

• The contractor would prepare, implement, and adhere to an 
Accident Prevention Plan (APP) before performing work. 
The APP would be reviewed and updated throughout the 
project as phases and/or conditions change  
– USACE would provide continuous oversight of the APP

• USACE would enter into agreements with onȤ and offȤpost 
first response services and hospitals to ensure any needed 
support is available. 

Most adverse impacts would occur during demolition activities and would be temporary.
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DRAFT EA – POTENTIAL IMPACTS 

Cultural Resources 

• The SM-1 Reactor Facility is eligible for listing
in the National Register of Historic Places due
to its historic significance

• USACE is consulting with the Virginia
Department of Historic Resources to record
the history and operation of SM-1

• Adherence to mitigation measures will ensure
that effects on this National Register-eligible
resource remain less than significant

• No effects on traditional cultural resources

Most adverse impacts would occur during demolition activities and would be temporary.
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DRAFT EA – POTENTIAL IMPACTS 

Transportation and Traffic  

• Short-term adverse impacts on the on- and off-post 
transportation networks 

• The Proposed Action would generate an estimated 
1,150 truck trips over the 5-year project to remove 
debris and deliver clean fill soils during site 
restoration 

• All debris would be packaged and transported in 
accordance with USDOT and NRC requirements

Most adverse impacts would occur during demolition activities and would be temporary.
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DRAFT EA – POTENTIAL IMPACTS 

NonȤRadiological Hazardous Materials / 
NonȤHazardous Solid Waste

– Short-term adverse impacts from waste
generated during decommissioning activities

– All waste generated by the Proposed Action
would be managed, handled responsibly

– No long-term impacts

Most adverse impacts would occur during demolition activities and would be temporary.
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DRAFT EA – POTENTIAL IMPACTS 

Geology, topography, and soils 

– Short-term adverse impacts on 
topography, soils, bathymetry, and 
sediments 

– Long-term beneficial impacts from site 
restoration and removal of soils with 
low levels of residual contaminants

Most adverse impacts would occur during demolition activities and would be temporary.
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SECTION 106 
• Section 106 of the National Historic Preservation

Act (NHPA) requires federal agencies to consider
the effects of their actions on properties listed, or
eligible for listing, in the National Register of
Historic Places

• The SM-1 Reactor Facility is eligible for listing in
the National Register due to its historic significance

• Under Section 106, the Proposed Action would
have an adverse effect on the SM-1 Reactor
Facility

• USACE is mitigating the Section 106 adverse effect
by preparing a modified Historical American
Engineering Record (HAER) document to record
SM-1’s historic significance, and will implement
other measures in consultation with Virginia
Department of Historic Resources (VDHR)

!πсу



FLOODPLAIN MANAGEMENT AND 
PROTECTION OF WETLANDS  
• The former water intake pier and discharge pipe 

must be removed as part of the Proposed Action

• Removal of these structures will allow the 
shoreline to return to a natural condition, 
resulting in a beneficial long-term impact 

• No practicable alternative exists to remove the 
pier and discharge pipe that would avoid 
disturbance of floodplains and wetlands

• USACE has prepared a Draft Finding of No 
Practicable Alternative (FONPA) to address 
floodplain disturbance 
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DECOMMISSIONING RISKS 
AND HOW WE REDUCE THEM

• Safety is the Army’s number one priority—the safety
and health of the community and our workers are
paramount to the success of our project

• Trained professionals will use proven techniques
and precautions to ensure the safety of the workers
and the public

• Work will be completed using appropriate
engineering controls

• All wastes will be properly packaged in compliance
with USDOT and NRC requirements

• Wastes will be disposed of at permitted off-post
facilities with adequate capacity to handle and
manage them
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FEDERAL OVERSIGHT

• U.S. Army Corps of Engineers will provide quality assurance
over the contractor and their quality control program

• Corps of Engineers National Environmental Center of Expertise

• Army Reactor Office and Reactor Council

• Oak Ridge Associated Universities – Independent Review
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2017 2018 2019 2020

Data Gap Analysis and Additional 
Site Characterization – Winter 2016/2017

Geotechnical and Transportation 
Evaluations – Spring 2017

Draft Decommissioning Plan – Fall 2018

Final EA/FNSI – February 2020

Decommissioning Plan Approval – Late Fall 2019

Decommissioning Permit  
Issued – Spring 2020

D&D Contract Award –
May/June 2020

Decommissioning Cost Estimate – Spring 2018

TIMELINE / SCHEDULE

Overall project completion - 2025

D&D Requests for Proposal – Summer 2019
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Learn more about the SM-1 Project online at: 
www.nab.usace.army.mil/SM-1/

Sign up for the SM-1 stakeholder update 
e-mail list by e-mailing:

CENAB-CC@usace.army.mil 

Stay engaged with us online:

@USACEBaltimore

https://www.facebook.com/USACEBaltimore

www.nab.usace.army.mil

QUESTIONS AND
HOW TO LEARN MORE  
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HOW TO COMMENT ON THE DRAFT EA, 
DRAFT FNSI, AND DRAFT FONPA

Tonight: Fill out a comment form or dictate 
your comment to the stenographer

Send written comments to: 
U.S. Mail: Brenda Barber, P.E. 

USACE Project Manager 
c/o AECOM
4840 Cox Road 
Glen Allen, Virginia 23060

E-mail: cenab-cc@usace.army.mil

Written comments must be postmarked 
by January 31, 2020 
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DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, BALTIMORE DISTRICT 

2 HOPKINS PLAZA 
BALTIMORE, MD  21201 

20 December 2019 

SUBJECT: Notice of Availability and Public Meeting for the Draft Environmental 
Assessment, Draft Finding of No Significant Impact, and Draft Finding of No Practicable 
Alternative for the Proposed Decommissioning and Dismantlement of the Deactivated 
SM-1 Nuclear Reactor Facility, US Army Garrison Fort Belvoir, Fairfax County, Virginia 
Dear Sir or Madam:  

The US Army Corps of Engineers (USACE) announces the availability of the Draft 
Environmental Assessment (EA) and Draft Finding of No Significant Impact (FNSI) for the 
proposed decommissioning and dismantlement of the Deactivated Stationary Medium 
Power Model 1 (SM-1) Nuclear Reactor Facility at US Army Garrison Fort Belvoir in 
Fairfax County, Virginia for public review and comment. This notice also announces the 
availability of the Draft Finding of No Practicable Alternative (FONPA) in accordance with 
Executive Order (EO) 11988, Floodplain Management. This notice is being issued to all 
interested parties in accordance with the National Environmental Policy Act (NEPA), 
Council on Environmental Quality NEPA implementing regulations (40 Code of Federal 
Regulations [CFR] Parts 1500-1508), and Army NEPA regulations (32 CFR Part 651). 

USACE proposes to decommission the Deactivated SMȤ1 Nuclear Reactor Facility 
to a standard that allows for release of the site for unrestricted use (proposed action). 
Under the proposed action, USACE would implement an Army Reactor Office-approved 
Decommissioning Plan to safely remove, transport, and dispose of remaining structures, 
equipment, and media from the SM-1 site; validate that site conditions meet applicable 
cleanup standards; restore the site to a vegetated condition; and return the site to Fort 
Belvoir for future use.  The Draft EA analyzes the potential environmental impacts of the 
proposed action and concludes that there would be no significant adverse impacts on the 
physical, cultural, and natural environment.   

Printed copies of the Draft EA, Draft FNSI, and Draft FONPA are available for 
review at the following local libraries: 

Fort Belvoir Library  
9800 Belvoir Rd, Bldg 200 
Fort Belvoir, VA 22060 

Kingstowne Library  
6500 Landsdowne Centre  
Alexandria, VA 22315-5011 

Lorton Library  
9520 Richmond Highway  
Lorton, VA, 22079-2124 

The Draft EA, Draft FNSI, and Draft FONPA are available for view or download 
online or by request, as follows: 
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Online www.nab.usace.army.mil/SM-1   

https://home.army.mil/belvoir/index.php/about/Garrison/direc
torate-public-works/environmental-division  

Compact Disc Request by email to: 
cenab-cc@usace.army.mil 

Request by mail to:  
Brenda Barber, P.E.  
USACE Project Manager  
c/o AECOM 
4840 Cox Road, Glen Allen, VA 23060 

USACE invites public agencies and members of the public to participate in its 
decision-making process. Your comments on the proposed action and environmental 
review are requested.  In accordance with 32 CFR Part 651.14, the Draft EA, Draft FNSI, 
and Draft FONPA will be available for a 6-week public review and comment period starting 
20 December 2019 and ending 31 January 2020. Written comments on the Draft EA, 
Draft FNSI, and Draft FONPA, or requests for additional information about the proposed 
action and environmental review, should be sent to USACE at the email or postal mail 
addresses noted above. 

USACE invites interested parties to attend public meetings for the Draft EA to 
learn more about the proposed action and environmental review. The public meetings will 
be held on January 7 and 8, 2020. Each meeting will be conducted in an open house 
format to include a short presentation followed by questions and answers from the 
audience.  The public meeting schedule will be:  

Tuesday, January 7, 2020 (On-Post*)  
Thurman Hall, Building 247, 270 Kuhn Road, Fort Belvoir, VA 22060 
(* Due to Fort Belvoir security requirements, attendance at the on-post meetings is 
limited to Department of Defense military and civilian personnel, Fort Belvoir residents, 
and Fort Belvoir contractors/civilian employees.)    

¶ Afternoon Meeting: Open House/Poster Session 1:00 PM – 2:00 PM, Formal
Presentation and Audience Questions 2:00 PM – 3:00 PM

¶ Evening Meeting: Open House/Poster Session 6:30 PM – 7:30 PM, Formal
Presentation and Audience Questions 7:30 PM - 8:30 PM

Wednesday, January 8, 2020 (Off-Post – Open to the General Public) 
Fairfax South County Office, Room 221, 8350 Richmond Highway, Alexandria, VA 
22309 

¶ Open House/Poster Session 6:30 PM – 7:30 PM, Formal Presentation and
Audience Questions 7:30 PM - 8:30 PM
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Interested parties are encouraged to provide written or oral comments at the public 
meetings. Updates on the SM-1 Decommissioning project and public meeting are 
available on the USACE project website at: 
https://www.nab.usace.army.mil/Missions/Environmental/SM-1/.  

Should you require special assistance due to a disability, have limited English 
proficiency, or have other questions or concerns about the public meeting, please contact 
the USACE Corporate Communication team at 410-962-2809 in advance of the event. 

Sincerely,  

Brenda M. Barber, P.E. 
Project Manager 
USACE – Baltimore District  
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Updated on SM-1 decommissioning,
dismantlement project public meetings
  January 8, 2020  Fort Hunt Herald
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The inclement weather on Tuesday, Jan. 7, 2020, caused the U.S. Army to postpone its on-post

public meeting at Fort Belvoir regarding the decommissioning and dismantlement of the local

deactivated SM-1 nuclear reactor facility to Thursday, Jan. 9. But the separate, off-post

Wednesday, Jan. 8, session at the Gerry Hyland Government Center on Richmond Highway will

go ahead as planned.

The on-post meeting to review and comment on the SM-1 decommissioning and dismantlement

project’s recently released draft environmental assessment is limited to Defense Department

military and civilian personnel, as well as Fort Belvoir residents, contractors and civilian

employees. The rescheduled meeting will still take place at the Wood Theater (Building 2120),

6050 Abbot Road, Fort Belvoir, on Jan. 9, with an afternoon meeting from 1-3 p.m. and an evening

session from 6:30 p.m. to 8:30 p.m.

“Due to impending inclement weather in the Fort Belvoir area and the associated Office of

Personnel Management-dictated closure of offices on post, we are postponing both on-post

deactivated SM-1 nuclear reactor public meetings scheduled for today, Jan. 7, and will instead be

holding them the afternoon and evening of Thursday, Jan. 9 in the Wood Theater,” the U.S. Army

Corps of Engineers, Baltimore District, project manager at the environmental and munitions design

center said in an email.

“We appreciate your understanding of this change. The safety of the public and our team is

paramount in everything we do.”

According to the project manager, the Jan. 8 off-post public meeting at Room 221 of the Gerry

Hyland Government Center, 8350 Richmond Highway, Alexandria, is not impacted and will go

ahead as planned.

“Stakeholders that planned to attend today’s on-post meetings are welcome to attend tomorrow

evening’s meeting,” the project manager said. “Thank you for your continued support and

participation as we continue through the planning phase of the deactivated SM-1 decommissioning

and dismantling.”

The Jan. 8 open house and poster session will take place from 6:30 p.m. to 7:30 p.m. followed by

a presentation and audience question and answer session from 7:30 p.m. to 8:30 p.m.

For information about the SM-1 decommissioning and dismantling project, visit:

nab.usace.army.mil/Missions/Environmental/SM-1
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 Attend West Potomac High

School’s girls basketball youth

night on Jan. 17

Celebrate Black History Month

Feb. 9 with ‘the poetry and works

of Langston Hughes’ 

In compliance with the law, stakeholders and the general public have six weeks to review and

comment on the project’s Draft Environmental Assessment, Draft Finding of No Significant Impact,

and Draft Finding of No Practicable Alternative. That period started on Dec. 20, 2019, and

concludes Jan. 31, 2020. For information, see the official notice of availability:

forthuntherald.com/notice-of-availability-public-meeting-sm-1-nuclear-reactor-facility-
decommissioning-dismantle

Visit us on Twitter, Facebook, YouTube, LinkedIn, Apple News and Google News.

 Events  Deactivated Nuclear Power Plant, Fairfax County, Fort Belvoir, SM-1, U.S. Army Corps of

Engineers  permalink
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Appendix E – Record of NonȤApplicability (RONA) and Air Quality 
Emissions Estimates 
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