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,QWURGXFWLRQ 

��KǆĨŽƌĚƐŚŝƌĞ�tŝůĚůŝĨĞ�ĂŶĚ�>ĂŶĚƐĐĂƉĞ�^ƚƵĚǇ� 

Ξ��ĞůŝĂ�,ĂĚĚŽŶ 

tĞƐƚ�KǆĨŽƌĚƐŚŝƌĞ��ŝƐƚƌŝĐƚ��ŽƵŶĐŝů�ĂƌĞ�ƉƌĞƉĂƌŝŶŐ�ĂŶ��ƌĞĂ�
�ĐƟŽŶ�WůĂŶ�ĨŽƌ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�tĞƐƚ�KǆĨŽƌĚƐŚŝƌĞ�'ĂƌĚĞŶ�
sŝůůĂŐĞ͕�ůŽĐĂƚĞĚ�ŶĞĂƌ��ǇŶƐŚĂŵ͘�dŚŝƐ�ǁŝůů�ƐĞƚ�ŽƵƚ�ŚŽǁ�ƚŚĞ�
ŶĞǁ�ĚĞǀĞůŽƉŵĞŶƚ�ǁŝůů�ďĞ�ƚĂŬĞŶ�ĨŽƌǁĂƌĚ͕�ǁŚĂƚ�ŝƚ�ǁŝůů�ůŽŽŬ�
ůŝŬĞ�ĂŶĚ�ŚŽǁ�ŝƚ�ǁŝůů�ĨƵŶĐƟŽŶ͘ 

'ĂƌĚĞŶ�ǀŝůůĂŐĞƐ�ĂƌĞ�ŶĞǁ�ƐĞƩůĞŵĞŶƚƐ�ŽĨ�ďĞƚǁĞĞŶ�ϭ͕ϱϬϬ�ĂŶĚ�
ϭϬ͕ϬϬϬ�ŚŽŵĞƐ͘�dŚĞƐĞ�ŶĞǁ�ƐĞƩůĞŵĞŶƚƐ�ǁŝůů�ďĞ�ďĂƐĞĚ�ŽŶ�ŬĞǇ�
ƉƌŝŶĐŝƉůĞƐ�ĞƐƚĂďůŝƐŚĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�͚'ĂƌĚĞŶ��ŝƚǇ�ŵŽǀĞŵĞŶƚ͛�
ŝŶ�ƚŚĞ�ůĂƚĞ�ϭϵƚŚ��ĞŶƚƵƌǇ͘�dŚĞ�ŬĞǇ�ƉƌŝŶĐŝƉůĞ�ĨŽƌ�ƚŚĞ�ŶĂƚƵƌĂů�
ĞŶǀŝƌŽŶŵĞŶƚ�ŝƐ�͚ĚĞǀĞůŽƉŵĞŶƚ�ƚŚĂƚ�ĞŶŚĂŶĐĞƐ�ƚŚĞ�ŶĂƚƵƌĂů�
ĞŶǀŝƌŽŶŵĞŶƚ͕�ƉƌŽǀŝĚŝŶŐ�Ă�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ŐƌĞĞŶ� 

ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŶĞƚǁŽƌŬ�ĂŶĚ�ŶĞƚ�ďŝŽĚŝǀĞƌƐŝƚǇ�ŐĂŝŶƐ͕�ĂŶĚ�
ƐĞĞŬƐ�ƚŽ�ŵŝŶŝŵŝƐĞ�ĐĂƌďŽŶ�ƵƐĞ�ĂŶĚ�ĂĐŚŝĞǀĞ�ĞŶĞƌŐǇ-ƉŽƐŝƟǀĞ�
ƚĞĐŚŶŽůŽŐǇ�ƚŽ�ĞŶƐƵƌĞ�ĐůŝŵĂƚĞ�ƌĞƐŝůŝĞŶĐĞ͛͘ 

/Ŷ�ŽƌĚĞƌ�ƚŽ�ƐƵƉƉŽƌƚ�ƚŚĞ�ĚĞůŝǀĞƌǇ�ŽĨ�ƚŚĞ�ŐĂƌĚĞŶ�ǀŝůůĂŐĞ�
ƉƌŝŶĐŝƉůĞƐ͕�tĞƐƚ�KǆĨŽƌĚƐŚŝƌĞ��ŝƐƚƌŝĐƚ��ŽƵŶĐŝů�ĂƐŬĞĚ�dŚĂŵĞƐ�
sĂůůĞǇ��ŶǀŝƌŽŶŵĞŶƚĂů�ZĞĐŽƌĚƐ��ĞŶƚƌĞ�;ds�Z�Ϳ�ƚŽ�ƉƌŽǀŝĚĞ�
ƐŽŵĞ�ŐƵŝĚĂŶĐĞ�ŽŶ�ƚŚĞ�ĐƌĞĂƟŽŶ�ŽĨ�ŚĂďŝƚĂƚƐ�ŽŶ�ƚŚĞ�ŐĂƌĚĞŶ�
ǀŝůůĂŐĞ�ƐŝƚĞ͘ 

 

0HWKRG 

ds�Z��ƌĞǀŝĞǁĞĚ��ƚŚĞ�ƐƉĞĐŝĞƐ�ŝŶĨŽƌŵĂƟŽŶ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ƚŚĞ�
ŐĂƌĚĞŶ�ǀŝůůĂŐĞ�ƐŝƚĞ�ĂŶĚ�ƚŚĞ�ƐƵƌƌŽƵŶĚŝŶŐ�ĂƌĞĂ͘�&ƌŽŵ�ƚŚŝƐ�ǁĞ�
ŝĚĞŶƟĮĞĚ�ƚŚĞ�ŬĞǇ�ƐƉĞĐŝĞƐ�ƉƌĞƐĞŶƚ�ŽŶ�ƚŚĞ�ƐŝƚĞ�ĂŶĚ�ƚŚĞŝƌ�
ŚĂďŝƚĂƚ�ƉƌĞĨĞƌĞŶĐĞƐ͘�tĞ�ƚŚĞŶ�ůŽŽŬĞĚ�Ăƚ�ĞǆŝƐƟŶŐ�ĚĂƚĂ�ĨƌŽŵ�
ƚŚĞ�ƉƌĞĨĞƌƌĞĚ�ŚĂďŝƚĂƚƐ�ŽĨ�ƚŚĞ�ŬĞǇ�ƐƉĞĐŝĞƐ�ĂŶĚ�ŝĚĞŶƟĮĞĚ�
ƚŚĞ�ƉƌŝŶĐŝƉůĞ�ƉůĂŶƚ�ƐƉĞĐŝĞƐ�ƚŚĂƚ�ŵĂŬĞ�ƵƉ�ƚŚĞ�ƚĂƌŐĞƚ�
ŚĂďŝƚĂƚƐ͘�tĞ�ůŽŽŬĞĚ�Ăƚ�ĚĂƚĂ�ĨƌŽŵ�ƚŚĞ�ŐĂƌĚĞŶ�ǀŝůůĂŐĞ�ƐŝƚĞ�
;ǁŚĞƌĞ�ĂǀĂŝůĂďůĞͿ�ĂŶĚ�ƐŝƚĞƐ�ŝŶ�ƚŚĞ�ǁŝĚĞƌ�ĂƌĞĂ�ƚŽ�ƉƌŽĚƵĐĞ�
ƉůĂŶƟŶŐ�ůŝƐƚƐ�ĨŽƌ�ŚĂďŝƚĂƚƐ�ƚĂƌŐĞƚĞĚ�ĨŽƌ�ĐƌĞĂƟŽŶ�ŽŶ�ƚŚĞ�
ŐĂƌĚĞŶ�ǀŝůůĂŐĞ�ƐŝƚĞ͘ 

ds�Z��ŚĂƐ�ƌĞĐŽƌĚƐ�ŽĨ�ϱϵ�ƉƌŽƚĞĐƚĞĚ�ĂŶĚ�ŶŽƚĂďůĞ�ƐƉĞĐŝĞƐ�ĨŽƌ�
ƚŚĞ�'ĂƌĚĞŶ�sŝůůĂŐĞ�ĂŶĚ�Ă�ϱϬϬŵ�ďƵīĞƌ�ŽĨ�ƚŚĞ�ƐŝƚĞ͘�dŚŝƐ�
ŝŶĐůƵĚĞƐ�ƉůĂŶƚ�ƐƉĞĐŝĞƐ͘�hƐŝŶŐ�ƚŚĞƐĞ�ĚĂƚĂ�ĂŶĚ�ƚŚĞ�ĞĐŽůŽŐŝĐĂů�
ƐƵƌǀĞǇ�ƌĞƉŽƌƚƐ�ĨŽƌ�ƚŚĞ�ƐŝƚĞ�ƐƵƉƉůŝĞĚ�ďǇ�tĞƐƚ�KǆĨŽƌĚƐŚŝƌĞ�
�ŝƐƚƌŝĐƚ��ŽƵŶĐŝů�tĞ�ŝĚĞŶƟĮĞĚ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŬĞǇ�ƐƉĞĐŝĞƐ�ĨŽƌ�
ƚŚĞ�ŐĂƌĚĞŶ�ǀŝůůĂŐĞ�ƐŝƚĞ͗ 

· 'ƌĞĂƚ��ƌĞƐƚĞĚ�EĞǁ 

· ,ĂŝƌƐƚƌĞĂŬ�ďƵƩĞƌŇŝĞƐ�;^ĂƚǇƌŝƵŵ�ƐƉƉ͘Ϳ 

· �ĂƌŶ�Kǁů 

· �ĂƚƐ 

· ZĞƉƟůĞƐ�;'ƌĂƐƐ�ƐŶĂŬĞ͕�^ůŽǁ-ǁŽƌŵͿ 

,ĂďŝƚĂƚƐ�ŽĨ�ŝŵƉŽƌƚĂŶĐĞ�ĨŽƌ�ƚŚĞƐĞ�ƐƉĞĐŝĞƐ�ĂƌĞ�ƉŽŶĚƐ͕�
ŚĞĚŐĞƌŽǁƐ͕�ŐƌĂƐƐůĂŶĚ�ĂŶĚ�ǁŽŽĚůĂŶĚ͕�Ăůů�ŽĨ�ǁŚŝĐŚ�ƉƌŽǀŝĚĞ�
ĨŽƌĂŐŝŶŐ�ĂŶĚ�ƐŚĞůƚĞƌŝŶŐ�ŽƉƉŽƌƚƵŶŝƟĞƐ͘ 

tĞ�ŝĚĞŶƟĮĞĚ�ϭϵ�>ŽĐĂů�tŝůĚůŝĨĞ�^ŝƚĞƐ�;ƐĞĞ��ƉƉĞŶĚŝǆ�ϭ�ĨŽƌ�
ĚĞƚĂŝůƐͿ�ŝŶ�ƚŚĞ�ĂƌĞĂ�ƐƵƌƌŽƵŶĚŝŶŐ�ŐĂƌĚĞŶ�ǀŝůůĂŐĞ�ĨƌŽŵ�ǁŚŝĐŚ�
ƚŽ�ĐƌĞĂƚĞ�ƉůĂŶƟŶŐ�ůŝƐƚƐ͘�dŚĞƐĞ�ĂƌĞ�ƐŝƚĞƐ�ĨŽƌ�ǁŚŝĐŚ�ǁĞ�ŚĂǀĞ�
ƐƵƌǀĞǇ�ĚĂƚĂ͘�dŚĞƐĞ�ƐŝƚĞƐ�ǁĞƌĞ�ĐŚŽƐĞŶ�ĂƐ�ƚŚĞǇ�ĨĂůů�ǁŝƚŚŝŶ�
ƚŚĞ�>ĂŶĚƐĐĂƉĞ��ŚĂƌĂĐƚĞƌ��ƌĞĂƐ�;>��Ϳϭ�;�ŶĐŝĞŶƚ�tŽŽĚůĂŶĚ�
&ĂƌŵůĂŶĚ�ĂŶĚ�sŝůůĂŐĞ�dĞƌƌĂĐĞ�&ĂƌŵůĂŶĚƐͿ�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�
'ĂƌĚĞŶ�sŝůůĂŐĞ�ƐŝƚĞ�ƐŝƚƐ͘ 

/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�>ŽĐĂů�tŝůĚůŝĨĞ�^ŝƚĞƐ͕�ǁĞ�ĂůƐŽ�ĞǆƚƌĂĐƚĞĚ�
ĚĂƚĂ�ĨƌŽŵ�ƚŚĞ�tĞƐƚ�KǆĨŽƌĚƐŚŝƌĞ�,ĞĚŐĞƌŽǁ�^ƵƌǀĞǇ�ƚŽ�
ĞƐƚĂďůŝƐŚ�ƚŚĞ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ŚĞĚŐĞƌŽǁƐ�ŝŶ�ƚŚĞ��ǇŶƐŚĂŵ�
ĂƌĞĂ͘�^ƵƌǀĞǇ�ĚĂƚĂ�ĨƌŽŵ�ϮϮ�ŚĞĚŐĞƌŽǁƐ�ǁĂƐ�ĂŶĂůǇƐĞĚ�ƚŽ�
ĞƐƚĂďůŝƐŚ�ƚŚĞ�ƐƉĞĐŝĞƐ�ƚǇƉŝĐĂů�ŽĨ�ŚĞĚŐĞƌŽǁƐ�ŝŶ�ƚŚĞ�ĂƌĞĂ�
ƐƵƌƌŽƵŶĚŝŶŐ�ƚŚĞ�'ĂƌĚĞŶ�sŝůůĂŐĞ͘ 

dŚĞ�ĨŽůůŽǁŝŶŐ�ƐĞĐƟŽŶƐ�ĚĞƚĂŝů�ƚŚĞ�ƐƉĞĐŝĞƐ�ƚǇƉŝĐĂů�ŽĨ�ŚĂďŝƚĂƚƐ�
ŝŶ�ƚŚĞ�ĂƌĞĂ�ƐƵƌƌŽƵŶĚŝŶŐ�ƚŚĞ�ŐĂƌĚĞŶ�ǀŝůůĂŐĞ�ĂŶĚ�ƉƌŽǀŝĚĞ�
ŐƵŝĚĂŶĐĞ�ĂŶĚ�ƉƌŽƉŽƐĞĚ�ƉůĂŶƟŶŐ�ůŝƐƚƐ�ĨŽƌ�ƚŚĞ�ĐƌĞĂƟŽŶ�ŽĨ�
ŚĂďŝƚĂƚƐ�ŽŶ�ƚŚĞ�ŐĂƌĚĞŶ�ǀŝůůĂŐĞ�ƐŝƚĞ͘ 

5HVXOWV 



�� 

 

 

*UDVVODQG 

dĂďůĞ�ϭ͘�'ƌĂƐƐůĂŶĚ�ƐƉĞĐŝĞƐ�ĂŶĚ�ƉůĂŶƟŶŐ�ůŝƐƚ 

Ξ��ĞůŝĂ�,ĂĚĚŽŶ 

dŚĞƌĞ�ĂƌĞ�ϴ�ŐƌĂƐƐůĂŶĚ�ƐŝƚĞƐ�ŝŶ�ƚŚĞ�ĂƌĞĂ�ƐƵƌƌŽƵŶĚŝŶŐ�ƚŚĞ�
ŐĂƌĚĞŶ�ǀŝůůĂŐĞ�ƐŝƚĞ͘��ůů�ŽĨ�ƚŚĞƐĞ�ŐƌĂƐƐůĂŶĚƐ�ĂƌĞ�ŝŶ�ƚŚĞ�
�ŶĐŝĞŶƚ�tŽŽĚůĂŶĚ�&ĂƌŵůĂŶĚ�>���ĂŶĚ�ĂƌĞ�ĐƵƌƌĞŶƚ�>ŽĐĂů�
tŝůĚůŝĨĞ�^ŝƚĞƐ�ƐƵƉƉŽƌƟŶŐ�>ŽǁůĂŶĚ�DĞĂĚŽǁ�ƉƌŝŽƌŝƚǇ�ŚĂďŝƚĂƚ͘�
�Ɛ�ƐƵĐŚ�ƚŚĞƐĞ�ŐƌĂƐƐůĂŶĚƐ�ĂƌĞ�ǀĞƌǇ�ĚŝǀĞƌƐĞ�ǁŝƚŚ�ŽǀĞƌ�ϴϬϬ�
ĚŝīĞƌĞŶƚ�ƐƉĞĐŝĞƐ�ƌĞĐŽƌĚĞĚ�ĂĐƌŽƐƐ�ƚŚĞƐĞ�ƐŝƚĞƐ�;ƚŚŝƐ�ŝŶĐůƵĚĞƐ�
ŚĞĚŐĞƌŽǁ�ĂŶĚ�ƚƌĞĞ�ƐƉĞĐŝĞƐͿ͘ 

&ŽƌƚǇ-ĞŝŐŚƚ�ƐƉĞĐŝĞƐ�ŽĨ�ŐƌĂƐƐ�ŚĂǀĞ�ďĞĞŶ�ƌĞĐŽƌĚĞĚ�ŝŶ�ƚŚĞ�
ĞŝŐŚƚ�ŵĞĂĚŽǁ�ƐŝƚĞƐ͕�ǁŝƚŚ�ƚŚĞ�ĮǀĞ�ŵŽƐƚ�ĨƌĞƋƵĞŶƚ�ďĞŝŶŐ�
WĞƌĞŶŶŝĂů�ZǇĞ-ŐƌĂƐƐ͕��ƌĞƐƚĞĚ��ŽŐ͛Ɛ-ƚĂŝů͕��ŽĐŬ͛Ɛ-ĨŽŽƚ͕�
zŽƌŬƐŚŝƌĞ-ĨŽŐ͕�ZŽƵŐŚ�DĞĂĚŽǁ-ŐƌĂƐƐ͘�KƚŚĞƌ�ĨƌĞƋƵĞŶƚůǇ�
ƌĞĐŽƌĚĞĚ�ƐƉĞĐŝĞƐ�ŝŶĐůƵĚĞ�ZĞĚ�&ĞƐĐƵĞ͕��ƌĞĞƉŝŶŐ��ĞŶƚ͕�
dŝŵŽƚŚǇ͕�^ǁĞĞƚ�sĞƌŶĂů-ŐƌĂƐƐ͕�^ŵŽŽƚŚ�DĞĂĚŽǁ-ŐƌĂƐƐ͕�&ĂůƐĞ�
KĂƚ-ŐƌĂƐƐ͕�zĞůůŽǁ�KĂƚ-ŐƌĂƐƐ͘�KǀĞƌ�ϯϬϬ�ĚŝīĞƌĞŶƚ�ŚĞƌď�
ƐƉĞĐŝĞƐ�ŚĂǀĞ�ďĞĞŶ�ƌĞĐŽƌĚĞĚ�ĂĐƌŽƐƐ�ƚŚĞ�ĞŝŐŚƚ�ŵĞĂĚŽǁ�ƐŝƚĞƐ͕�
ƚŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶ�ŽĨ�ǁŚŝĐŚ�ĂƌĞ��ƌĞĞƉŝŶŐ�dŚŝƐƚůĞ͕��ƌĞĞƉŝŶŐ�
�ƵƩĞƌĐƵƉ͕��ŽŵŵŽŶ�DŽƵƐĞ-ĞĂƌ͕�tŚŝƚĞ��ůŽǀĞƌ͕�ZĞĚ��ůŽǀĞƌ͕�
ZŝďǁŽƌƚ�WůĂŶƚĂŝŶ͘�KƚŚĞƌ�ĨƌĞƋƵĞŶƚůǇ�ƌĞĐŽƌĚĞĚ�ƐƉĞĐŝĞƐ�
ŝŶĐůƵĚĞ�DĞĂĚŽǁ��ƵƩĞƌĐƵƉ͕��ŽŵŵŽŶ�^ŽƌƌĞů͕�DĞĂĚŽǁ�
sĞƚĐŚůŝŶŐ͕�^ĞůĬĞĂů͕�'ƌĞĂƚĞƌ�WůĂŶƚĂŝŶ͕�^ƉĞĂƌ�dŚŝƐƚůĞ͕�
�ŽŵŵŽŶ�<ŶĂƉǁĞĞĚ͕��ĂŶĚĞůŝŽŶ͕��ĂŝƐǇ͕��ůĂĐŬ�DĞĚŝĐŬ͕��Ƶƚ-

ůĞĂǀĞĚ��ƌĂŶĞ͛Ɛ-ďŝůů͘���ĨƵůů�ůŝƐƚ�ŽĨ�ƐƉĞĐŝĞƐ�ƌĞĐŽƌĚĞĚ�ĨƌŽŵ�
ŐƌĂƐƐůĂŶĚ�>ŽĐĂů�tŝůĚůŝĨĞ�^ŝƚĞƐ�ŝŶ�ĂǀĂŝůĂďůĞ�ŝŶ��ƉƉĞŶĚŝǆ�Ϯ͘ 

>ŽǁůĂŶĚ�ŵĞĂĚŽǁ�ƉƌŝŽƌŝƚǇ�ŚĂďŝƚĂƚ�ƌĞůŝĞƐ�ŽŶ�ůŽǁ�ŶƵƚƌŝĞŶƚ�
ĐŽŶĚŝƟŽŶƐ�ĂŶĚ�ĐĂƌĞĨƵů�ŵĂŶĂŐĞŵĞŶƚ�ĂŶĚ�ŝƚƐ�ĐƌĞĂƟŽŶ�ŝƐ�
ĚŝĸĐƵůƚ͘��Ɛ�ƐƵĐŚ͕�>ŽǁůĂŶĚ�ŵĞĂĚŽǁ�ŚĂďŝƚĂƚ�ŝƐ�ŶŽƚ�ƐƵŝƚĂďůĞ�
ĨŽƌ�ĐƌĞĂƟŽŶ�ŽŶ�ƌĞƐŝĚĞŶƟĂů�ĚĞǀĞůŽƉŵĞŶƚ�ƐŝƚĞƐ�ĂƐ�ƚŚĞƌĞ�ŝƐ�
ŚŝŐŚ�ůĞǀĞůƐ�ŽĨ�ĚŝƐƚƵƌďĂŶĐĞ�ĂŶĚ�ĞƵƚƌŽƉŚŝĐĂƟŽŶ�ĨƌŽŵ�ƉĞŽƉůĞ�
ĂŶĚ�ƚŚĞŝƌ�ĚŽŐƐ�ĂŶĚ�ƚŚĞ�ŶĞĐĞƐƐĂƌǇ�ŵĂŶĂŐĞŵĞŶƚ�ŝƐ�ƌĂƌĞůǇ�
ĂĐŚŝĞǀĂďůĞ͘��Ɛ�ƐƵĐŚ�ŝƚ�ŝƐ�ŵŽƌĞ�ƌĞĂůŝƐƟĐ�ĂŶĚ�ƐƵƐƚĂŝŶĂďůĞ�ŝŶ�
ƚŚĞ�ůŽŶŐ�ƚĞƌŵ�ƚŽ�ĐƌĞĂƚĞ�ƐƉĞĐŝĞƐ-ƌŝĐŚ�ƐĞŵŝ-ŝŵƉƌŽǀĞĚ�
ŐƌĂƐƐůĂŶĚ�ƚŚĂƚ�ŝƐ�ůĞƐƐ�ƐĞŶƐŝƟǀĞ�ƚŽ�ĚŝƐƚƵƌďĂŶĐĞ�ĂŶĚ�
ŵĂŶĂŐĞŵĞŶƚ�ƌĞŐŝŵĞƐ͘ 

�Ɛ�ƐƵĐŚ�ds�Z��ƌĞĐŽŵŵĞŶĚƐ�ƚŚĞ�ƵƐĞ�ŽĨ�ƐĞĞĚ�ŵŝǆĞƐ�ǁŝƚŚ�Ă�
ƌĞĂƐŽŶĂďůĞ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ďŽƚŚ�ŐƌĂƐƐ�ĂŶĚ�ŚĞƌď�ƐƉĞĐŝĞƐ�ƚŚĂƚ�
ƌĞŇĞĐƚ�ƚŚĞ�ŐƌĂƐƐůĂŶĚƐ�ŝŶ�ƚŚĞ�ůŽĐĂů�ĂƌĞĂ�;ƐĞĞ�ƚĂďůĞ�ϭͿ͕�ďƵƚ�
ǁŚŝĐŚ�ĂƌĞ�ĚŽŵŝŶĂƚĞĚ�ďǇ�ůĞƐƐ�ĐŽŵƉĞƟƟǀĞ�ŐƌĂƐƐĞƐ͘�^ƵŝƚĂďůĞ�
ƐĞĞĚ�ŵŝǆĞƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ĨƌŽŵ��ŚĂƌůĞƐ�&ůŽǁĞƌ�^ĞĞĚƐ�;Dŝǆ�Ϯ�
-��ůĂǇͬ�ĐŝĚ�DĞĂĚŽǁƐͿ�ĂŶĚ��ŵŽƌƐŐĂƚĞ�;ŵŝǆ��Dϰ�–�DĞĂĚŽǁ�
DŝǆƚƵƌĞ�ĨŽƌ��ůĂǇ�^ŽŝůƐͿ�ǁŚŝĐŚ�ĐŽŶƚĂŝŶ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�ƚŚĞ�ůŝƐƚ�
ŝŶ�ƚĂďůĞ�ϭ͘ 

Taxon Name Common Name 

Lotus corniculatus Common Bird’s-foot-trefoil 

Ranunculus repens Creeping Buttercup 

Cerastium fontanum Common Mouse-ear 

Trifolium repens White Clover 

Trifolium pratense Red Clover 

Plantago lanceolata Ribwort Plantain 

Ranunculus acris Meadow Buttercup 

Rumex acetosa Common Sorrel 

Lathyrus pratensis Meadow Vetchling 

Prunella vulgaris Selfheal 

Plantago major Greater Plantain 

Geranium pratense Meadow Crane’s-bill 

Centaurea nigra Common Knapweed 

Leucanthemum vulgare Oxeye Daisy 

Taxon Name Common Name 

Taraxacum officinale agg. Dandelion 

Bellis perennis Daisy 

Medicago lupulina Black Medick 

Geranium dissectum Cut-leaved Crane’s-bill 

Carex hirta Hairy Sedge 

Cynosurus cristatus Crested Dog’s-tail 

Dactylis glomerata Cock’s-foot 

Holcus lanatus Yorkshire-fog 

Poa trivialis Rough Meadow-grass 

Festuca rubra Red Fescue 
Agrostis stolonifera Creeping Bent 

Phleum pratense Timothy 
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:RRGODQG 

Ξ��ĞůŝĂ�,ĂĚĚŽŶ 

�ĂƐĞĚ�ŽŶ�ĂŶ�ĂŶĂůǇƐŝƐ�ŽĨ�ϭϮ�ǁŽŽĚůĂŶĚ�ƐŝƚĞƐ͕�ds�Z��ĨŽƵŶĚ�
ƚŚĂƚ�ǁŽŽĚůĂŶĚƐ�ŝŶ�ƚŚĞ��ŶĐŝĞŶƚ�tŽŽĚůĂŶĚ�&ĂƌŵůĂŶĚƐ�>���
ĂƌĞ�ĚŽŵŝŶĂƚĞĚ�ďǇ�WĞĚƵŶĐƵůĂƚĞ�KĂŬ�ĂŶĚ��ƐŚ�ŝŶ�ƚŚĞ�ĐĂŶŽƉǇ�
ĂŶĚ�,ĂǁƚŚŽƌŶ͕�&ŝĞůĚ�DĂƉůĞ�ĂŶĚ�,ĂǌĞů�ŝŶ�ƚŚĞ�ƵŶĚĞƌƐƚŽƌǇ�
;ƐĞĞ�ƚĂďůĞ�ϮͿ͘�&ƌĞƋƵĞŶƚ�ƐƉĞĐŝĞƐ�ŝŶĐůƵĚĞ��ůĂĐŬƚŚŽƌŶ͕��ůĚĞƌ͕�
�ĞĞĐŚ�ĂŶĚ�^ŝůǀĞƌ��ŝƌĐŚ͘���ŶƵŵďĞƌ�ŽĨ�ŽƚŚĞƌ�ƐƉĞĐŝĞƐ�ĂƌĞ�
ĨŽƵŶĚ�ŵŽƌĞ�ƌĂƌĞůǇ͘�dŚŝƐ�ůŝƐƚ�ƌĞŇĞĐƚƐ�ƚŚĂƚ�ĨĂĐƚ�ƚŚĂƚ�ŵĂŶǇ�ŽĨ�
ƚŚĞƐĞ�ǁŽŽĚůĂŶĚƐ�ĂƌĞ�ĂůƐŽ��ŶĐŝĞŶƚ�tŽŽĚůĂŶĚƐ�ĂŶĚ�ĂƌĞ�
ƉĂƌƟĐƵůĂƌůǇ�ĚŝǀĞƌƐĞ͘ 

Scientific Name Common Name Frequency 
Quercus robur Pedunculate Oak Dominant 

Crataegus monogyna Hawthorn Dominant 

Acer campestre Field Maple Dominant 

Fraxinus excelsior Ash Dominant 

Corylus avellana Hazel Dominant 

Salix caprea Goat Willow Frequent 

Prunus spinosa Blackthorn Frequent 

Sambucus nigra Elder Frequent 

Ulmus procera English Elm Frequent 

Fagus sylvatica Beech Frequent 

Betula pendula Silver Birch Frequent 

Prunus avium Wild Cherry Occasional 

Malus sylvestris Crab Apple Occasional 

Ulmus glabra Wych Elm Occasional 

Ilex aquifolium Holly Occasional 

Betula pubescens Downy Birch Occasional 

Rhamnus cathartica Buckthorn Rare 

Carpinus betulus Hornbeam Rare 

dĂďůĞ�Ϯ͘�tŽŽĚůĂŶĚ�ƉůĂŶƟŶŐ�ůŝƐƚ 

ds�Z��ƌĞĐŽŵŵĞŶĚƐ�ƚŚĂƚ�ǁŽŽĚůĂŶĚ�ƉůĂŶƟŶŐ�ƐĐŚĞŵĞƐ�ŽŶ�
ƚŚĞ�'ĂƌĚĞŶ�sŝůůĂŐĞ�ƐŝƚĞ�ŝŶĐůƵĚĞ�ƚŚĞ�ĚŽŵŝŶĂŶƚ�ĂŶĚ�ĨƌĞƋƵĞŶƚ�
ƐƉĞĐŝĞƐ�ĂƌĞ�Ă�ŵŝŶŝŵƵŵ͘�KĐĐĂƐŝŽŶĂů�ĂŶĚ�ƌĂƌĞ�ƐƉĞĐŝĞƐ�ĨƌŽŵ�
ƚŚĞ�ůŝƐƚ�ĂďŽǀĞ�ƐŚŽƵůĚ�ďĞ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƉůĂŶƟŶŐ�ŵŝǆĞƐ�Ăƚ�
ůŽǁĞƌ�ĨƌĞƋƵĞŶĐŝĞƐ͘ 
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+HGJHURZV 

Ξ��ĞůŝĂ�,ĂĚĚŽŶ 

�ĂƐĞĚ�ŽŶ�ĂŶ�ĂŶĂůǇƐŝƐ�ŽĨ�ϮϮ�ŚĞĚŐĞƌŽǁ�ƐƵƌǀĞǇƐ͕�ds�Z��ĨŽƵŶĚ�
ƚŚĂƚ�ŚĞĚŐĞƐ�ŝŶ�ƚŚĞ��ǇŶƐŚĂŵ�ĂƌĞĂ�ĂƌĞ�ĚŽŵŝŶĂƚĞĚ�ďǇ�
,ĂǁƚŚŽƌŶ͕��ůĚĞƌ͕��ƐŚ�ĂŶĚ��ŽŐ-ƌŽƐĞ͕�ǁŝƚŚ�ĨƌĞƋƵĞŶƚ�
�ůĂĐŬƚŚŽƌŶ͕��ŽŐǁŽŽĚ�ĂŶĚ�tŝůĚ�WůƵŵ�;ƐĞĞ�ƚĂďůĞ�ϯͿ͘�
�ůĂĐŬƚŚŽƌŶ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƐƉĞĐŝĞƐ�ĂƐ�ŝƚ�ŝƐ�Ă�ĨŽŽĚƉůĂŶƚ�ŽĨ�
ƚŚĞ�,ĂŝƌƐƚƌĞĂŬ�ďƵƩĞƌŇŝĞƐ͘���ŶƵŵďĞƌ�ŽĨ�ŽƚŚĞƌ�ƐƉĞĐŝĞƐ�ĂƌĞ�
ĨŽƵŶĚ�ŽĐĐĂƐŝŽŶĂůůǇ�ŝŶĐůƵĚŝŶŐ�&ŝĞůĚ�DĂƉůĞ͕�,ĂǌĞů͕�tŚŝƚĞ�
�ƌǇŽŶǇ�ĂŶĚ��ƵĐŬƚŚŽƌŶ͕�ǁŝƚŚ�ƐĞǀĞƌĂů�ŽƚŚĞƌ�ƐƉĞĐŝĞƐ�ĨŽƵŶĚ�
ŵŽƌĞ�ƌĂƌĞůǇ͘ 

Scientific Name Common Name Frequency 
Crataegus monogyna Hawthorn Dominant 

Sambucus nigra Elder Dominant 

Fraxinus excelsior Ash Dominant 

Rosa canina Dog-rose Dominant 

Prunus spinosa Blackthorn Frequent 

Cornus sanguinea Dogwood Frequent 

Prunus domestica Wild Plum Frequent 

Bryonia dioica White Bryony Occasional 

Rhamnus cathartica Buckthorn Occasional 

Acer campestre Field Maple Occasional 

Corylus avellana Hazel Occasional 

Viburnum opulus Guelder-rose Rare 

Humulus lupulus Hop Rare 

Ligustrum vulgare Wild Privet Rare 

Ilex aquifolium Holly Rare 

Prunus avium Wild Cherry Rare 

Salix caprea Goat Willow Rare 

Malus sylvestris Crab Apple Rare 

Viburnum lantana Wayfaring-tree Rare 

Ulmus glabra Wych Elm Rare 

dĂďůĞ�ϯ͘�,ĞĚŐĞƌŽǁ�ƉůĂŶƟŶŐ�ůŝƐƚ 

ds�Z��ƌĞĐŽŵŵĞŶĚƐ�ƚŚĂƚ�ŚĞĚŐĞƌŽǁ�ƉůĂŶƟŶŐ�ŽŶ�ƚŚĞ�'ĂƌĚĞŶ�
sŝůůĂŐĞ�ƐŝƚĞ�ƐŚŽƵůĚ�ŝŶĐůƵĚĞ�ƚŚĞ�ĚŽŵŝŶĂŶƚ�ĂŶĚ�ĨƌĞƋƵĞŶƚ�
ƐƉĞĐŝĞƐ�ĂƐ�Ă�ŵŝŶŝŵƵŵ͘��Ɛ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ĨŽŽĚ�ƉůĂŶƚ�ĨŽƌ�
,ĂŝƌƐƚƌĞĂŬ�ďƵƩĞƌŇŝĞƐ͕�ŚĞĚŐĞƐ�ƐŚŽƵůĚ�ŝŶĐůƵĚĞ��ůĂĐŬƚŚŽƌŶ�ĂƐ�
Ăƚ�ůĞĂƐƚ�Ă�ĨƌĞƋƵĞŶƚ�ƐƉĞĐŝĞƐ�;Ğ͘Ő͘ ϮϬй�ŽĨ�ƚŚĞ�ƐƉĞĐŝĞƐ�ŵŝǆͿ͘�
,ĞĚŐĞƌŽǁƐ�ƐŚŽƵůĚ�ĂůƐŽ�ŝŶĐůƵĚĞ�ŽĐĐĂƐŝŽŶĂů�ĂŶĚ�ƌĂƌĞ�ƐƉĞĐŝĞƐ�
ĨƌŽŵ�ƚŚĞ�ůŝƐƚ�ĂďŽǀĞ�Ăƚ�Ă�ůŽǁ�ĨƌĞƋƵĞŶĐǇ͘�WƌĞĨĞƌĞŶĐĞ�ƐŚŽƵůĚ�

ďĞ�ŐŝǀĞŶ�ƚŽ�ĨƌƵŝƟŶŐ�ƐƉĞĐŝĞƐ�ƚŽ�ƉƌŽǀŝĚĞ�ĂĚĚŝƟŽŶĂů�ĨŽŽĚ�
ƐŽƵƌĐĞƐ�ĨŽƌ�ďŝŽĚŝǀĞƌƐŝƚǇ͘ 

,ĞĚŐĞƌŽǁ�ƐƚĂŶĚĂƌĚ�ƚƌĞĞƐ�ƐŚŽƵůĚ�ďĞ�WĞĚƵŶĐƵůĂƚĞ�ŽĂŬ�
;YƵĞƌĐƵƐ�ƌŽďƵƌͿ�Ăƚ�Ă�ĨƌĞƋƵĞŶĐǇ�ŽĨ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ŽŶĞ�ƚƌĞĞ�
ƉĞƌ�ϮϬϬ�ŵĞƚĞƌƐ�ǁŚĞƌĞ�ƉŽƐƐŝďůĞ͘ 
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3RQGV 

Ξ��ĞůŝĂ�,ĂĚĚŽŶ 

ds�Z��ŚŽůĚƐ�ƌĞůĂƟǀĞůǇ�ůŝƩůĞ�ƐƵƌǀĞǇ�ĚĂƚĂ�ĨŽƌ�ƉŽŶĚƐ�ŝŶ�
KǆĨŽƌĚƐŚŝƌĞ͘��dŚĞƌĞ�ŝƐ�ƐƵƌǀĞǇ�ĚĂƚĂ�ĨŽƌ�Ă�ƉŽŶĚ�ŽŶ�^ŽƵƚŚ�
&ƌĞĞůĂŶĚ�DĞĂĚŽǁƐ�>t^͕�ĂĚũĂĐĞŶƚ�ƚŽ�ƚŚĞ�'ĂƌĚĞŶ�sŝůůĂŐĞ�
ƐŝƚĞ͘��dŚĞ�ƉůĂŶƚ�ƐƉĞĐŝĞƐ�ƌĞĐŽƌĚĞĚ�ŝŶ�ƚŚĂƚ�ƉŽŶĚ�ĂƌĞ�ƐŚŽǁŶ�
ŝŶ�ƚĂďůĞ�ϰ͘ 

/Ŷ�ŐĞŶĞƌĂů�ŝƚ�ŝƐ�ƌĞĐŽŵŵĞŶĚĞĚ�ƚŚĂƚ�ƉŽŶĚƐ�ĂƌĞ�ŶŽƚ�ƉůĂŶƚĞĚ�
ĂŶĚ�ĂƌĞ�ĂůůŽǁĞĚ�ƚŽ�ĐŽůŽŶŝƐĞ�ŶĂƚƵƌĂůůǇ�ĨƌŽŵ�ƉŽŶĚƐ�ŝŶ�ƚŚĞ�
ƐƵƌƌŽƵŶĚŝŶŐ�ůĂŶĚƐĐĂƉĞ͘�dŚŝƐ�ƌĞĚƵĐĞƐ�ƚŚĞ�ƌŝƐŬ�ŽĨ�ŝŶǀĂƐŝǀĞ�
Žƌ�ǀŝŐŽƌŽƵƐ�ƐƉĞĐŝĞƐ�ďĞŝŶŐ�ŝŶƚƌŽĚƵĐĞĚ͘ 

ds�Z��ƌĞĐŽŵŵĞŶĚƐ�ƚŚĂƚ�ƚŚĞ�EĂƚƵƌĞ^ƉĂĐĞ�WĂƌƚŶĞƌƐŚŝƉ�
ĂŶĚ�ƚŚĞ�EĞǁƚ��ŽŶƐĞƌǀĂƟŽŶ�WĂƌƚŶĞƌƐŚŝƉ�ĂƌĞ�ĐŽŶƚĂĐƚĞĚ�
ĨŽƌ�ĂĚǀŝĐĞ�ĂŶĚ�ŐƵŝĚĂŶĐĞ�ŽŶ�ƉŽŶĚ�ĐƌĞĂƟŽŶ�ĂŶĚ�
ŵĂŶĂŐĞŵĞŶƚ͘ 

Taxon Name  Common Name 
�ŝƌƐŝƵŵ�ƉĂůƵƐƚƌĞ DĂƌƐŚ�dŚŝƐƚůĞ 

�ƉŝƵŵ�ŶŽĚŝŇŽƌƵŵ &ŽŽůΖƐ-ǁĂƚĞƌ-ĐƌĞƐƐ 
'ůǇĐĞƌŝĂ�ŵĂǆŝŵĂ ZĞĞĚ�^ǁĞĞƚ-ŐƌĂƐƐ 
�ƋƵŝƐĞƚƵŵ�ƉĂůƵƐƚƌĞ DĂƌƐŚ�,ŽƌƐĞƚĂŝů 
WĞƌƐŝĐĂƌŝĂ�ŚǇĚƌŽƉŝƉĞƌ tĂƚĞƌ-ƉĞƉƉĞƌ 
DĞŶƚŚĂ�ĂƋƵĂƟĐĂ tĂƚĞƌ�DŝŶƚ 
�ĂƌĞǆ�ĂĐƵƟĨŽƌŵŝƐ >ĞƐƐĞƌ�WŽŶĚ-ƐĞĚŐĞ 

�ĂƌĞǆ�ƌŝƉĂƌŝĂ 'ƌĞĂƚĞƌ�WŽŶĚ-ƐĞĚŐĞ 

�ůŽƉĞĐƵƌƵƐ�ŐĞŶŝĐƵůĂƚƵƐ DĂƌƐŚ�&ŽǆƚĂŝů 
ZŽƌŝƉƉĂ�ŶĂƐƚƵƌƟƵŵ-ĂƋƵĂƟĐƵŵ�
ĂŐŐ͘ 

tĂƚĞƌĐƌĞƐƐ 

�ĂůůŝƚƌŝĐŚĞ�ƐƚĂŐŶĂůŝƐ �ŽŵŵŽŶ�tĂƚĞƌ-
ƐƚĂƌǁŽƌƚ 

^ĐƌŽƉŚƵůĂƌŝĂ�ĂƵƌŝĐƵůĂƚĂ tĂƚĞƌ�&ŝŐǁŽƌƚ 
'ĂůŝƵŵ�ƉĂůƵƐƚƌĞ DĂƌƐŚ-ďĞĚƐƚƌĂǁ 

'ŶĂƉŚĂůŝƵŵ�ƵůŝŐŝŶŽƐƵŵ DĂƌƐŚ��ƵĚǁĞĞĚ 

�ůŝƐŵĂ�ƉůĂŶƚĂŐŽ-ĂƋƵĂƟĐĂ tĂƚĞƌ-ƉůĂŶƚĂŝŶ 

�ĞƌƵůĂ�ĞƌĞĐƚĂ >ĞƐƐĞƌ�tĂƚĞƌ-ƉĂƌƐŶŝƉ 

'ĂůŝƵŵ�ƉĂůƵƐƚƌĞ�ƐƵďƐƉ͘�ƉĂůƵƐƚƌĞ �ŽŵŵŽŶ�DĂƌƐŚ-
ďĞĚƐƚƌĂǁ 

�ĂůůŝƚƌŝĐŚĞ tĂƚĞƌ-^ƚĂƌǁŽƌƚ 
DǇŽƐŽƟƐ�ƐĐŽƌƉŝŽŝĚĞƐ tĂƚĞƌ�&ŽƌŐĞƚ-ŵĞ-ŶŽƚ 
WŚĂůĂƌŝƐ�ĂƌƵŶĚŝŶĂĐĞĂ ZĞĞĚ��ĂŶĂƌǇ-ŐƌĂƐƐ 
^ƉĂƌŐĂŶŝƵŵ�ĞƌĞĐƚƵŵ �ƌĂŶĐŚĞĚ��Ƶƌ-ƌĞĞĚ 

dĂďůĞ�ϰ͘�WŽŶĚ�ƐƉĞĐŝĞƐ�ůŝƐƚ 
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$SSHQGL[�� 

Ξ��ĞůŝĂ�,ĂĚĚŽŶ 

Location Designation 

Bank West of Abel Wood  
Local Wildlife Site 

Barleypark Wood  Local Wildlife Site 

Begbroke Wood  Local Wildlife Site 

Bladon Heath  Local Wildlife Site 

Boy’s Wood  Local Wildlife Site 

City Farm LWS  Local Wildlife Site 

Dunster Meadow  Local Wildlife Site 

Holly Grove and Coneygar Copse  Local Wildlife Site 

Home Wood  Local Wildlife Site 

Lady Grove  Local Wildlife Site 

Langland Farm Meadows, Finstock  Local Wildlife Site 

Manor Farm Meadow, Crawley  Local Wildlife Site 

Mouldens Wood and Davis Copse  Local Wildlife Site 

Newbarn Farm Pastures  Local Wildlife Site 

Park Cottage Hayfield  Local Wildlife Site 

Pinsley Wood  Local Wildlife Site 

South Freeland Meadows  Local Wildlife Site 

Tar Wood  Local Wildlife Site 

Topples Wood  Local Wildlife Site 

>ŽĐĂů�tŝůĚůŝĨĞ�^ŝƚĞƐ�ŝŶ�ƚŚĞ�'ĂƌĚĞŶ�sŝůůĂŐĞ�ĂƌĞĂ 
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Location Designation 

Taxon Name Common Name 

Lolium perenne Perennial Rye-grass 

Cynosurus cristatus Crested Dog’s-tail 

Dactylis glomerata Cock’s-foot 

Holcus lanatus Yorkshire-fog 

Poa trivialis Rough Meadow-grass 

Festuca rubra Red Fescue 

Agrostis stolonifera Creeping Bent 

Phleum pratense Timothy 

Anthoxanthum odoratum Sweet Vernal-grass 

Poa pratensis Smooth Meadow-grass 

Arrhenatherum elatius False Oat-grass 

Trisetum flavescens Yellow Oat-grass 

Deschampsia cespitosa Tufted Hair-Grass 

Alopecurus pratensis Meadow Foxtail 

Phleum bertolonii Smaller Cat’s-tail 

Elytrigia repens Common Couch 

Alopecurus geniculatus Marsh Foxtail 

Briza media Quaking-grass 

Hordeum secalinum Meadow Barley 

Bromopsis erecta Upright Brome 

Glyceria fluitans Floating Sweet-grass 

Poa annua Annual Meadow-grass 

Agrostis capillaris Common Bent 

Bromus hordeaceus Lesser Soft-Brome 

Festuca arundinacea Tall Fescue 

Bromus sterilis Barren Brome 

Glyceria maxima Reed Sweet-grass 

Festuca gigantea Giant Fescue 

Phalaris arundinacea Reed Canary-grass 

Hordeum murinum Wall Barley 

Brachypodium pinnatum Heath False-brome 

Festuca pratensis Meadow Fescue 

Glyceria notata Plicate Sweet-grass 

Bromus hordeaceus subsp. hordeaceus Common Soft-brome 

Holcus mollis Creeping Soft-grass 

Bromopsis ramosa Hairy-brome 

Brachypodium sylvaticum False-brome 

Poa nemoralis Wood Meadow-grass 

'ƌĂƐƐ�ƐƉĞĐŝĞƐ�ƌĞĐŽƌĚĞĚ�ŝŶ�>ŽǁůĂŶĚ�ŵĞĂĚŽǁ�ŚĂďŝƚĂƚ�ŽŶ�>ŽĐĂů�tŝůĚůŝĨĞ�^ŝƚĞƐ 
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Bromus commutatus Meadow Brome 

Helictotrichon pubescens Downy Oat-grass 

Festuca rubra agg. Red Fescue 
Festuca pratensis x Lolium perenne = X Festulolium 
loliaceum 

Hybrid Fescue 

Molinia caerulea Purple Moor-grass 

Phragmites australis Common Reed 

Koeleria macrantha Crested Hair-grass 

Melica uniflora Wood Melick 

Helictotrichon pratense Meadow Oat-grass 

,Ğƌď�ƐƉĞĐŝĞƐ�;ŝŶĐůƵĚĞƐ�ŚĞĚŐĞƌŽǁ�ĂŶĚ�ƚƌĞĞ�ƐƉĞĐŝĞƐ�;ƌĞĐŽƌĚĞĚ�ŝŶ�>ŽǁůĂŶĚ�ŵĞĂĚŽǁ�ŚĂďŝƚĂƚ� 
ŽŶ�>ŽĐĂů�tŝůĚůŝĨĞ�^ŝƚĞƐ 

Taxon Name Common Name 

Cirsium arvense Creeping Thistle 
Ranunculus repens Creeping Buttercup 
Cerastium fontanum Common Mouse-ear 
Trifolium repens White Clover 
Trifolium pratense Red Clover 
Plantago lanceolata Ribwort Plantain 
Ranunculus acris Meadow Buttercup 
Rumex acetosa Common Sorrel 
Lathyrus pratensis Meadow Vetchling 
Prunella vulgaris Selfheal 
Plantago major Greater Plantain 
Cirsium vulgare Spear Thistle 
Centaurea nigra Common Knapweed 

Taraxacum officinale agg. Dandelion 

Bellis perennis Daisy 

Medicago lupulina Black Medick 

Geranium dissectum Cut-leaved Crane’s-bill 

Carex hirta Hairy Sedge 

Urtica dioica Common Nettle 

Crataegus monogyna Hawthorn 

Rubus fruticosus agg. Bramble 

Potentilla reptans Creeping Cinquefoil 

Rosa canina agg. Dog Rose 

Prunus spinosa Blackthorn 

Lotus corniculatus Common Bird’s-foot-trefoil 

Glechoma hederacea Ground-ivy 

Galium verum Lady’s Bedstraw 

Scorzoneroides autumnalis Autumn Hawkbit 

Juncus inflexus Hard Rush 

Rumex obtusifolius Broad-leaved Dock 

Galium aparine Cleavers 

Sambucus nigra Elder 

Rumex crispus Curled Dock 
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Carex flacca Glaucous Sedge 
Veronica beccabunga Brooklime 
Salix euxina x alba = S. x fragilis Hybrid Crack-willow 
Lysimachia nummularia Creeping-Jenny 
Silaum silaus Pepper-saxifrage 
Fraxinus excelsior Ash 
Achillea millefolium Yarrow 
Leucanthemum vulgare Oxeye Daisy 
Scrophularia auriculata Water Figwort 
Veronica chamaedrys Germander Speedwell 
Persicaria maculosa Redshank 
Corylus avellana Hazel 
Leontodon hispidus Rough Hawkbit 
Senecio jacobaea Common Ragwort 
Sonchus asper Prickly Sow-thistle 
Heracleum sphondylium Hogweed 
Sonchus oleraceus Smooth Sow-thistle 
Stachys sylvatica Hedge Woundwort 
Trifolium dubium Lesser Trefoil 
Anthriscus sylvestris Cow Parsley 
Primula veris Cowslip 
Plantago media Hoary Plantain 
Convolvulus arvensis Field Bindweed 
Cirsium palustre Marsh Thistle 
Epilobium hirsutum Great Willowherb 
Apium nodiflorum Fool’s-water-cress 
Quercus robur Pedunculate Oak 
Silene flos-cuculi Ragged-Robin 
Hypericum tetrapterum Square-stalked St John’s-wort 
Geum urbanum Wood Avens 
Agrimonia eupatoria Agrimony 
Geranium robertianum Herb-Robert 
Galium mollugo Hedge Bedstraw 
Juncus articulatus Jointed Rush 
Juncus acutiflorus Sharp-flowered Rush 
Juncus effusus Soft-rush 
Carex otrubae False Fox-sedge 
Carex acutiformis Lesser Pond-sedge 
Carex riparia Greater Pond-sedge 
Ranunculus ficaria Lesser Celandine 
Stellaria media Common Chickweed 
Polygonum aviculare Knotgrass 
Cardamine pratensis Cuckooflower 
Acer campestre Field Maple 
Lamium album White Dead-nettle 
Galium palustre Marsh-bedstraw 
Luzula campestris Field Wood-rush 
Dioscorea communis Black Bryony 

Taxon Name Common Name 
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Stellaria graminea Lesser Stitchwort 
Hedera helix Ivy 
Rumex sanguineus Wood Dock 
Filipendula ulmaria Meadowsweet 
Rhinanthus minor Yellow-rattle 
Callitriche Water-Starwort 
Potentilla anserina Silverweed 
Vicia cracca Tufted Vetch 
Pilosella officinarum Mouse-ear-hawkweed 
Cirsium acaule Dwarf Thistle 
Bryonia dioica White Bryony 
Calystegia sepium Hedge Bindweed 
Pimpinella saxifraga Burnet-saxifrage 
Vicia sativa Common Vetch 
Poterium sanguisorba Salad Burnet 
Tragopogon pratensis Goat’s-beard 
Crepis capillaris Smooth Hawk’s-beard 
Carex spicata Spiked Sedge 
Knautia arvensis Field Scabious 
Lapsana communis Nipplewort 
Equisetum palustre Marsh Horsetail 
Ranunculus flammula Lesser Spearwort 
Rumex conglomeratus Clustered Dock 
Malus sylvestris Crab Apple 
Lotus pedunculatus Greater Bird’s-foot-trefoil 
Torilis japonica Upright Hedge-parsley 
Ajuga reptans Bugle 
Mentha arvensis Corn Mint 
Mentha aquatica Water Mint 
Succisa pratensis Devil’s-bit Scabious 
Hypochaeris radicata Cat’s-ear 
Leontodon saxatilis Lesser Hawkbit 
Achillea ptarmica Sneezewort 
Matricaria discoidea Pineappleweed 
Lemna minor Common Duckweed 
Juncus bufonius Toad Rush 
Ulmus procera English Elm 
Rorippa nasturtium-aquaticum agg. Watercress 
Rosa canina Dog-rose 
Malus pumila Apple 
Vicia sativa subsp. segetalis Common Vetch 
Conopodium majus Pignut 
Angelica sylvestris Wild Angelica 
Solanum dulcamara Bittersweet 
Veronica serpyllifolia Thyme-leaved Speedwell 

Dipsacus fullonum Wild Teasel 

Gnaphalium uliginosum Marsh Cudweed 

Alisma plantago-aquatica Water-plantain 

Taxon Name Common Name 
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Juncus bufonius agg. Toad Rush agg. 
Vicia tetrasperma Smooth Tare 
Carex leporina Oval Sedge 
Chaerophyllum temulum Rough Chervil 
Crataegus laevigata Midland Hawthorn 
Eleocharis palustris Common Spike-rush 
Salix cinerea Common Sallow 
Galeopsis tetrahit Common Hemp-nettle 
Lycopus europaeus Gypsywort 
Myosotis scorpioides Water Forget-me-not 
Senecio erucifolius Hoary Ragwort 
Sparganium erectum Branched Bur-reed 
Polygonum aviculare agg. Knotgrass agg. 
Linum catharticum Fairy Flax 
Carduus nutans Musk Thistle 
Juglans regia Walnut 
Dactylorhiza incarnata Early Marsh-orchid 
Clematis vitalba Traveller’s-joy 
Silene latifolia White Campion 
Malva sylvestris Common Mallow 
Poterium sanguisorba subsp. sanguisorba Salad Burnet 
Ononis repens Common Restharrow 
Geranium molle Dove’s-foot Crane’s-bill 
Ballota nigra Black Horehound 
Carduus crispus Welted Thistle 
Equisetum arvense Field Horsetail 
Alliaria petiolata Garlic Mustard 
Rhamnus cathartica Buckthorn 
Veronica anagallis-aquatica Blue Water-Speedwell 
Stachys palustris Marsh Woundwort 
Cirsium eriophorum Woolly Thistle 
Ranunculus bulbosus Bulbous Buttercup 
Geranium pratense Meadow Crane’s-bill 
Carex disticha Brown Sedge 
Carex panicea Carnation Sedge 
Odontites vernus Red Bartsia 
Salvia pratensis Meadow Clary 
Acer pseudoplatanus Sycamore 
Euonymus europaeus Spindle 
Persicaria amphibia Amphibious Bistort 
Sisymbrium officinale Hedge Mustard 
Arctium lappa Greater Burdock 
Anacamptis pyramidalis Pyramidal Orchid 
Typha latifolia Bulrush 

Calliergonella cuspidata Pointed Spear-moss 

Ranunculus sceleratus Celery-leaved Buttercup 

Persicaria hydropiper Water-pepper 

Viola riviniana Common Dog-violet 

Taxon Name Common Name 
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Cardamine flexuosa Wavy Bitter-cress 
Epilobium parviflorum Hoary Willowherb 
Myosotis laxa Tufted Forget-me-not 
Crepis vesicaria Beaked Hawk’s-beard 
Carex Sedge 
Anacamptis morio Green-winged Orchid 
Moehringia trinervia Three-nerved Sandwort 
Stellaria holostea Greater Stitchwort 
Rumex acetosella subsp. acetosella Sheep’s Sorrel 
Callitriche stagnalis Common Water-starwort 
Arctium minus Lesser Burdock 
Hyacinthoides non-scripta Bluebell 
Berula erecta Lesser Water-parsnip 
Galium palustre subsp. palustre Common Marsh-bedstraw 
Juncus conglomeratus Compact Rush 
Tripleurospermum inodorum Scentless Mayweed 
Ulex europaeus Gorse 
Ulmus glabra Wych Elm 
Anagallis arvensis Scarlet Pimpernel 
Daucus carota Carrot 
Potentilla erecta Tormentil 
Stachys officinalis Betony 
Dactylorhiza maculata Heath Spotted-orchid 
Vicia hirsuta Hairy Tare 
Aphanes arvensis Parsley-piert 
Vicia A Flowering Plant 
Brachythecium rutabulum Rough-stalked Feather-moss 
Medicago arabica Spotted Medick 
Urtica urens Small Nettle 
Fallopia convolvulus Black-bindweed 
Capsella bursa-pastoris Shepherd’s-purse 
Trifolium campestre Hop Trefoil 
Hyoscyamus niger Henbane 
Thymus polytrichus A Flowering Plant 
Salvia verbenaca Wild Clary 
Inula conyzae Ploughman’s-spikenard 
Caltha palustris Marsh-marigold 
Myosoton aquaticum Water Chickweed 
Stellaria pallida Lesser Chickweed 
Rumex pulcher Fiddle Dock 
Helianthemum nummularium Common Rock-rose 
Chamerion angustifolium Rosebay Willowherb 
Ilex aquifolium Holly 
Geranium rotundifolium Round-leaved Crane’s-bill 
Erodium cicutarium agg. Common Stork’s-Bill 
Solanum nigrum Black Nightshade 
Lamium purpureum Red Dead-nettle 
Thymus pulegioides Large Thyme 

Taxon Name Common Name 
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Orobanche minor Common Broomrape 
Eriophorum angustifolium Common Cottongrass 
Taxus baccata Yew 
Stellaria palustris Marsh Stitchwort 
Rumex hydrolapathum Water Dock 
Malva setigera Rough Marsh-mallow 
Salix caprea Goat Willow 
Rorippa nasturtium-aquaticum Water-cress 
Lysimachia vulgaris Yellow Loosestrife 
Ribes rubrum Red Currant 
Ribes nigrum Black Currant 
Ribes uva-crispa Gooseberry 
Sorbus aucuparia Rowan 
Vicia sepium Bush Vetch 
Lythrum salicaria Purple-loosestrife 
Cornus sanguinea Dogwood 
Hydrocotyle vulgaris Marsh Pennywort 
Oenanthe fistulosa Tubular Water-dropwort 
Lamium amplexicaule Henbit Dead-nettle 
Galeopsis tetrahit agg. Common Hemp-Nettle agg. 
Scutellaria galericulata Skullcap 
Veronica catenata Pink Water-Speedwell 
Galium uliginosum Fen Bedstraw 
Lonicera periclymenum Honeysuckle 
Valeriana officinalis Common Valerian 
Valeriana dioica Marsh Valerian 
Artemisia vulgaris Mugwort 
Eupatorium cannabinum Hemp-agrimony 
Iris pseudacorus Yellow Iris 
Aegopodium podagraria Ground-elder 
Origanum vulgare Wild Marjoram 
Ligustrum vulgare Wild Privet 
Thalictrum flavum Common Meadow-rue 
Humulus lupulus Hop 
Triglochin palustre Marsh Arrowgrass 
Pulicaria dysenterica Common Fleabane 
Hypericum perforatum Perforate St John’s-wort 
Lathyrus latifolius Broad-leaved Everlasting-pea 
Veronica persica Common Field-speedwell 
Carex viridula subsp. brachyrrhyncha Long-stalked Yellow-sedge 
Lepidium coronopus Swine-cress 
Eleocharis uniglumis Slender Spike-rush 
Carex nigra Common Sedge 
Aesculus hippocastanum Horse-chestnut 
Prunus avium Wild Cherry 
Arenaria serpyllifolia Thyme-Leaved Sandwort 
Silene vulgaris Bladder Campion 
Verbascum thapsus Great Mullein 

Taxon Name Common Name 
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Tilia cordata Small-leaved Lime 
Carex viridula Yellow-sedge 
Alnus glutinosa Alder 
Betula pendula Silver Birch 
Centaurea scabiosa Greater Knapweed 
Torilis nodosa Knotted Hedge-parsley 
Senecio vulgaris Groundsel 
Malva moschata Musk-mallow 
Populus tremula Aspen 
Viburnum opulus Guelder-rose 
Geranium pyrenaicum Hedgerow Crane’s-bill 
Onobrychis viciifolia Sainfoin 
Populus alba White Poplar 
Papaver dubium Long Smooth-headed Poppy 
Viburnum lantana Wayfaring-tree 
Mercurialis perennis Dog’s Mercury 
Symphytum officinale Common Comfrey 
Viola odorata Sweet Violet 
Ophioglossum vulgatum Adder’s-tongue 
Dactylorhiza fuchsii Common Spotted-orchid 
Daucus carota subsp. carota Wild Carrot 
Senecio aquaticus Marsh Ragwort 
Arum maculatum Lords-and-Ladies 
Polygala Milkwort 
Dactylorhiza praetermissa Southern Marsh-orchid 
Rosa arvensis Field-rose 
Myosotis arvensis Field Forget-me-not 
Papaver rhoeas Common Poppy 
Picris echioides Bristly Oxtongue 
Reseda lutea Wild Mignonette 

Taxon Name Common Name 
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dŚĂŵĞƐ�sĂůůĞǇ��ŶǀŝƌŽŶŵĞŶƚĂů�ZĞĐŽƌĚƐ��ĞŶƚƌĞ�;ds�Z�Ϳ�ŝƐ�Ă�
͚ŶŽƚ�ĨŽƌ�ƉƌŽĮƚ͛�ŽƌŐĂŶŝƐĂƟŽŶ�ĐŽǀĞƌŝŶŐ��ĞƌŬƐŚŝƌĞ�ĂŶĚ�
KǆĨŽƌĚƐŚŝƌĞ͘�tĞ�ĂƌĞ�ƌƵŶ�ďǇ�Ă�ƉĂƌƚŶĞƌƐŚŝƉ�ĂŶĚ�ĂƌĞ�ŽŶĞ�ŽĨ�Ă�
ŶĂƟŽŶĂů�ŶĞƚǁŽƌŬ�ŽĨ�ůŽĐĂů�ƌĞĐŽƌĚƐ�ĐĞŶƚƌĞƐ͘�tĞ�ĂƌĞ�Ă�
ŵĞŵďĞƌ�ŽĨ�ƚŚĞ��ƐƐŽĐŝĂƟŽŶ�ŽĨ�>ŽĐĂů�ZĞĐŽƌĚƐ��ĞŶƚƌĞƐ�
;�>�Z�Ϳ�ĂŶĚ�ƚŚĞ�EĂƟŽŶĂů��ŝŽĚŝǀĞƌƐŝƚǇ�EĞƚǁŽƌŬ�;E�EͿ͘�KƵƌ�
ĨƵŶĚŝŶŐ�ƉĂƌƚŶĞƌƐ�ŝŶĐůƵĚĞ�Ăůů�ƚŚĞ�ůŽĐĂů�ĂƵƚŚŽƌŝƟĞƐ�ŝŶ�
KǆĨŽƌĚƐŚŝƌĞ�Θ��ĞƌŬƐŚŝƌĞ�ƉůƵƐ�ƚŚĞ��ŶǀŝƌŽŶŵĞŶƚ��ŐĞŶĐǇ͘�tĞ�
ĂůƐŽ�ǁŽƌŬ�ĐůŽƐĞůǇ�ǁŝƚŚ�ƚŚĞ��ĞƌŬƐŚŝƌĞ͕��ƵĐŬŝŶŐŚĂŵƐŚŝƌĞ�ĂŶĚ�
KǆĨŽƌĚƐŚŝƌĞ�tŝůĚůŝĨĞ�dƌƵƐƚ͘ 

:KDW�ZH�GR 

tĞ�ƉƌŽǀŝĚĞ�ŽƵƌ�ĨƵŶĚŝŶŐ�ƉĂƌƚŶĞƌƐ�ǁŝƚŚ�ĂŶŶƵĂůůǇ�ƵƉĚĂƚĞĚ�
ƐƉĞĐŝĞƐ�ĂŶĚ�ƐŝƚĞƐ�ŝŶĨŽƌŵĂƟŽŶ�ĂƐ�'/^�ƚĂďůĞƐ͕�ĂŶĚ�ƵŶĚĞƌƚĂŬĞ�
ƐƵƌǀĞǇƐ�ŽĨ�ůŽĐĂů�ǁŝůĚůŝĨĞ�ƐŝƚĞƐ͘�tĞ�ĂůƐŽ�ĐĂƌƌǇ�ŽƵƚ�ĚĂƚĂ�
ĂŶĂůǇƐŝƐ�ĨŽƌ�ƚŚĞ�ŵŽŶŝƚŽƌŝŶŐ�ŽĨ�ůŽĐĂů�ĂƵƚŚŽƌŝƚǇ�>ŽĐĂů�WůĂŶƐ͘�
tĞ�ƉƌŽǀŝĚĞ�ŝŶĨŽƌŵĂƟŽŶ�ƚŽ�ƉĂƌŝƐŚ�ĐŽƵŶĐŝůƐ͕�ůŽĐĂů�ƉĞŽƉůĞ͕�
ĐŽŶƐĞƌǀĂƟŽŶ�ďŽĚŝĞƐ͕�ůĂŶĚ-ŽǁŶĞƌƐ͕�ƐƚƵĚĞŶƚƐ�ĂŶĚ�
ĐŽŵŵĞƌĐŝĂů�ŽƌŐĂŶŝƐĂƟŽŶƐ�ƐƵĐŚ�ĂƐ�ĞĐŽůŽŐŝĐĂů�ĐŽŶƐƵůƚĂŶƚƐ�
ĂŶĚ�ƵƟůŝƟĞƐ�ĐŽŵƉĂŶŝĞƐ�ǀŝĂ�ĚĂƚĂ�ƐĞĂƌĐŚĞƐ͕�ĚĂƚĂ�ůŝĐĞŶƐŝŶŐ�
ĂŶĚ�ĚĂƚĂ�ĞǆĐŚĂŶŐĞƐ͘�tĞ�ƉƌŽǀŝĚĞ�ŽƚŚĞƌ�ƐĞƌǀŝĐĞƐ�ƐƵĐŚ�ĂƐ�
ĞĐŽůŽŐŝĐĂů�ƐƵƌǀĞǇƐ͕�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�Θ�ƉƌĞƐĞŶƚĂƟŽŶ�ĂŶĚ�
ƚƌĂŝŶŝŶŐ͘ 

2XU�UHFRUGV 

tĞ�ŚŽůĚ�ŽǀĞƌ�Ϯ͘ϳ�ŵŝůůŝŽŶ�ƌĞĐŽƌĚƐ�ŽĨ�ŇŽƌĂ�ĂŶĚ�ĨĂƵŶĂ�ŝŶ�
�ĞƌŬƐŚŝƌĞ�ĂŶĚ�KǆĨŽƌĚƐŚŝƌĞ�ƉůƵƐ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�>ŽĐĂů�
tŝůĚůŝĨĞ�ĂŶĚ�'ĞŽůŽŐŝĐĂů�^ŝƚĞƐ͕�E�Z���Đƚ�^ϰϭ�,ĂďŝƚĂƚƐ�ŽĨ�
WƌŝŶĐŝƉĂů�/ŵƉŽƌƚĂŶĐĞ�;ƉƌĞǀŝŽƵƐůǇ�ĐĂůůĞĚ�h<��ŝŽĚŝǀĞƌƐŝƚǇ�
�ĐƟŽŶ�WůĂŶ�;��WͿ�ŚĂďŝƚĂƚƐͿ�ĂŶĚ��ĐŽůŽŐŝĐĂů�EĞƚǁŽƌŬƐ�
;�ŽŶƐĞƌǀĂƟŽŶ�dĂƌŐĞƚ��ƌĞĂƐ�ĂŶĚ��ŝŽĚŝǀĞƌƐŝƚǇ�KƉƉŽƌƚƵŶŝƚǇ�
�ƌĞĂƐͿ͘�tĞ�ĐŽůůĞĐƚ�ƚŚŝƐ�ĚĂƚĂ�ĨƌŽŵ�ƚŚĞ�ŐĞŶĞƌĂů�ƉƵďůŝĐ͕�ƐŬŝůůĞĚ�
ǀŽůƵŶƚĞĞƌ�ͬĂŵĂƚĞƵƌ�ƌĞĐŽƌĚĞƌƐ͕�ƉƌŽĨĞƐƐŝŽŶĂůƐ�ǁŽƌŬŝŶŐ�ĨŽƌ�
ǁŝůĚůŝĨĞ�ĐŚĂƌŝƟĞƐ�;��Ktd�ĂŶĚ�Z^W�Ϳ͕�ƉƌŽĨĞƐƐŝŽŶĂůƐ�ǁŽƌŬŝŶŐ�
ĨŽƌ�ŐŽǀĞƌŶŵĞŶƚ�ĂŐĞŶĐŝĞƐ�;ƚŚĞ��ŶǀŝƌŽŶŵĞŶƚ��ŐĞŶĐǇ�Θ�ůŽĐĂů�
ĂƵƚŚŽƌŝƟĞƐͿ�ĂŶĚ�ĞĐŽůŽŐŝĐĂů�ĐŽŶƐƵůƚĂŶƚƐ͘�dŚŝƐ�ŝŶĨŽƌŵĂƟŽŶ�ŝƐ�
ƵƐĞĚ͗ 

· ďǇ�ƉůĂŶŶŝŶŐ�ĂƵƚŚŽƌŝƟĞƐ�ĂŶĚ�ĚĞǀĞůŽƉĞƌƐ�ƚŽ�ŵĂŬĞ�
ŝŶĨŽƌŵĞĚ�ĚĞĐŝƐŝŽŶƐ�ŽŶ�ƚŚĞ�ĚĞƐŝŐŶ�ĂŶĚ�ůŽĐĂƟŽŶ�ŽĨ�
ƐƵƐƚĂŝŶĂďůĞ�ĚĞǀĞůŽƉŵĞŶƚ 

· ƚŽ�ŚĞůƉ�ĨĂƌŵĞƌƐ͕�ůĂŶĚ-ŽǁŶĞƌƐ�ĂŶĚ�ĐŽŶƐĞƌǀĂƟŽŶ�
ŽƌŐĂŶŝƐĂƟŽŶƐ�ŵĂŶĂŐĞ�ůĂŶĚ�ŝŶ�ƚŚĞ�ďĞƐƚ�ǁĂǇ�ƚŽ�ĞŶŚĂŶĐĞ�
ďŝŽĚŝǀĞƌƐŝƚǇ 

· ďǇ�ŶĂƚƵƌĞ�ƉĂƌƚŶĞƌƐŚŝƉƐ�ƚŽ�ĚŝƌĞĐƚ�ǁŝůĚůŝĨĞ�ĐŽŶƐĞƌǀĂƟŽŶ�
ǁŽƌŬ 

· ďǇ�ƚĞĂĐŚĞƌƐ͕�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ƐĐŝĞŶƟƐƚƐ�ĨŽƌ�ĞĚƵĐĂƟŽŶ�ĂŶĚ�
ƐĐŝĞŶƟĮĐ�ƌĞƐĞĂƌĐŚ͘ 

 

 

 

&Žƌ�ŵŽƌĞ�ŝŶĨŽƌŵĂƟŽŶ�ƉůĞĂƐĞ�ǀŝƐŝƚ�ŽƵƌ�ǁĞďƐŝƚĞ͗�
ǁǁǁ͘ƚǀĞƌĐ͘ŽƌŐ 


