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Abstract
� /Ŷ�ƚŚŝƐ�ƚŚĞƐŝƐ͕�/�ƉƌŽƉŽƐĞ�ƚŽ�ďƌŽĂĚĞŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�
ƌŽĂĚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ƐǇƐƚĞŵƐ�ƚŽ�ŝŶĐůƵĚĞ�ĂĚĂƉƟǀĞ�ĂŶĚ�ŵŽƌĞ�ĞĸĐŝĞŶƚ�ĐŽŶͲ
ƐƚƌƵĐƟǀĞ�ŵĞƚŚŽĚƐ͘�tĂƚĞƌ�ƐĞŶƐŝƟǀĞ�ĚĞƐŝŐŶ�ĂŶĚ�ĚĞĐĞŶƚƌĂůŝǌĞĚ�ĚƌĂŝŶĂŐĞ�
ƐǇƐƚĞŵƐ�ĐĂŶ�ŝŵƉƌŽǀĞ�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�ĨƵƚƵƌĞ�ƚƌĂŶƐŝƚ�ƉƌŽũĞĐƚƐ�ƚŚĂƚ�ǁŝůů�
ďĞ�ŝŵƉůĞŵĞŶƚĞĚ�ƵŶƟů�ϮϬϭϲ�ŝŶ�ƚŚĞ�ĐŝƚǇ�ŽĨ�^ĆŽ�WĂƵůŽ�ǁŝƚŚŝŶ�ƚŚĞ�ĨƌĂŵĞͲ
ǁŽƌŬ�ŽĨ�ƚŚĞ�ŶĞǁůǇ�ĂƉƉƌŽǀĞĚ�^ƚƌĂƚĞŐŝĐ�DĂƐƚĞƌ�WůĂŶ͘�dŚĞ�ŐŽĂů�ŽĨ�ƚŚŝƐ�ƚŚĞͲ
ƐŝƐ� ŝƐ� ƚŽ�ĞƐƚĂďůŝƐŚ� ƚŚĂƚ�ĚĞƐŝŐŶŝŶŐ�ǁŝƚŚ�ǁĂƚĞƌ�ĐĂŶ� ƌĞĚƵĐĞ�ŇŽŽĚ�ƌŝƐŬƐ�ĂƐ�
ǁĞůů�ĂƐ�ŝŶĚƵĐĞ�ƚŽ�ĐĂůŵĞƌ͕ �ĐůĞĂŶĞƌ�ĞŶǀŝƌŽŶŵĞŶƚƐ͘���ƐĞŐŵĞŶƚ�ŽĨ�ƚŚĞ�/ƚĂŝŵ�
WĂƵůŝƐƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ�ďƵƐ�ĐŽƌƌŝĚŽƌ�;�Zd�ƐǇƐƚĞŵͿ͕�ůŽĐĂƚĞĚ�ŝŶ�ƚŚĞ��ĂƐƚĞƌŶ�
ƌĞŐŝŽŶ�ŽĨ� ƚŚĞ�ĐŝƚǇ͕ �ǁĂƐ� ƐĞůĞĐƚĞĚ�ĂƐ� ƐƚƵĚǇ�ĂƌĞĂ� ƚŽ� ŝůůƵƐƚƌĂƚĞ�ŚŽǁ�ŐƌĞĞŶ�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ� ĐŽƵůĚ�ďĞ�ĂĚũƵƐƚĞĚ� ƚŽ� ƚŚĞ�ĞǆŝƐƟŶŐ�ƉƌŽũĞĐƚ͘� dŚĞ� ƐĞůĞĐƚĞĚ�
ƚĞĐŚŶŽůŽŐŝĞƐ�ƉƌĞƐĞŶƚĞĚ�ŚĞƌĞ�ƐŚŽƵůĚ�ĂĚĚ�ŇĞǆŝďŝůŝƚǇ�ĂŶĚ�ƌĞƐŝůŝĞŶĐĞ�ƚŽ�ƚŚĞ�
ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ŶĞǁ�ďƵƐ�ĐŽƌƌŝĚŽƌƐ�ĂƐ�ǁĞůů�ĂƐ�ĐŽŶƚƌŝďƵƟŶŐ�ƚŽ�ƚŚĞ�ŝŵͲ
ƉƌŽǀĞŵĞŶƚ�ŽĨ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ůŝĨĞ�ĨŽƌ�ƚŚĞ�ƌĞƐŝĚĞŶƚƐ�ĂŶĚ�ĨƵƌƚŚĞƌ�ĚĞǀĞůŽƉͲ
ŵĞŶƚ�ŽĨ�ƚŚĞ�ƌĞŐŝŽŶĂů�ĞĐŽŶŽŵǇ͘��
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AĐŬŶŽǁůĞĚŐŵĞŶƚƐ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ŝŝŝ
�ďƐƚƌĂĐƚ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ǀ
�ŽŶƚĞŶƚƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ǀŝ
>ŝƐƚ�ŽĨ�&ŝŐƵƌĞƐ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ǀŝŝŝ
>ŝƐƚ�ŽĨ�dĂďůĞƐ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ǀŝŝŝ
>ŝƐƚ�ĂĐƌŽŶǇŵƐ�ĂŶĚ�ĂďďƌĞǀŝĂƟŽŶƐ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘��ǀŝŝŝ
'ůŽƐƐĂƌǇ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ŝǆ

�ŚĂƉƚĞƌ�ϭ� /ŶƚƌŽĚƵĐƟŽŶ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ϭ

ϭ͘ϭ� DĞƚŚŽĚŽůŽŐǇ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ϰ
ϭ͘Ϯ� �ŽŶƚĞǆƚ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ϲ
ϭ͘Ϯ͘ϭ� dŚĞ�ŶĞǁ�DĂƐƚĞƌ�WůĂŶ�ĨŽƌ�^ĆŽ�WĂƵůŽ͗�Ă�ŵŽƌĞ�ŚƵŵĂŶĞ�ƐĐĂůĞ� ϴ
ϭ͘Ϯ͘Ϯ� hƌďĂŶ�^ƚƵĚŝĞƐ�ǁŽƌŬƐŚŽƉ͗�ƌĞŐŝŽŶĂů�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�
� DĂƐƚĞƌ�WůĂŶ�;W>�ϲϴϴͬϭϯͿ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ϭϭ
ϭ͘Ϯ͘ϯ� tĂƚĞƌ�ƐĐĂƌĐŝƚǇ�ŝŶ�ƚŚĞ�DĞƚƌŽƉŽůŝƐ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ϭϮ
ϭ͘Ϯ͘ϰ� /ƚĂŝŵ�WĂƵůŝƐƚĂ͗�Ă�ƐĞůĨͲŵĂĚĞ�ĚŝƐƚƌŝĐƚ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ϭϯ
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>ŝƐƚ�ŽĨ�ĮŐƵƌĞƐ

&ŝŐƵƌĞ�ϭ͗ϭ��ƵƐ�ZĂƉŝĚ�dƌĂŶƐŝƚ�ƐǇƐƚĞŵ�ĂƌŽƵŶĚ�ƚŚĞ�ǁŽƌůĚ�� � � ϯ
&ŝŐƵƌĞ�ϭ͗Ϯ�^Ɵůů�ŝŵĂŐĞ�ŽĨ�ǀŝĚĞŽ�͞�ŶƚƌĞ�ZŝŽƐ͟�ƐŚŽǁŝŶŐ�ƚŚĞ�ůŽĐĂƟŽŶ�ŽĨ�ƚŚĞ�ĨŽƵŶͲ
ĚĂƟŽŶ�ŽĨ�^ĆŽ�WĂƵůŽ�� � � � � � � ϲ
&ŝŐƵƌĞ�ϭ͗ϯ�^Ɵůů�ŝŵĂŐĞƐ�ĨƌŽŵ�ǀŝĚĞŽ�ĚŽĐƵŵĞŶƚĂƌǇ�͞�ŶƚƌĞ�ZŝŽƐ͟�ƐŚŽǁŝŶŐ�ƚŚĞ�
ĐĂŶĂůŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�dĂŵĂŶĚƵĂƚĞş�ZŝǀĞƌ�ŝŶ�ϭϵϭϮ�ĂŶĚ�ŝƚƐ�ĐƵƌƌĞŶƚ�ĐŽŶĚŝƟŽŶ�ŶĞĂƌ�
ƚŚĞ�DƵŶŝĐŝƉĂů�DĂƌŬĞƚ�ŝŶ�^ĆŽ�WĂƵůŽ� � � � � ϳ
&ŝŐƵƌĞ�ϭ͗ϰ�dŚĞŽƌĞƟĐĂů�ƐĐŚĞŵĞ�ŽĨ�ƚŚĞ�WůĂŶ�ŽĨ�ƚŚĞ��ǀĞŶƵĞƐ�ŽĨ�^ĆŽ�WĂƵůŽ�� ϳ
&ŝŐƵƌĞ�ϭ͗ϱ��ǆĐĞƌƉƚ�ĨƌŽŵ�ƚŚĞ��ŝůů�ϲϴϴͬϭϯ�� � � � � ϴ
&ŝŐƵƌĞ�ϭ͗ϲ�^ƚƌƵĐƚƵƌŝŶŐ��ǆĞƐ�ŽĨ�hƌďĂŶ�dƌĂŶƐĨŽƌŵĂƟŽŶ�ǁŝƚŚ�ĚŝĂŐƌĂŵƐ�ŽĨ�ƚŚĞ�
ĂƌĞĂƐ�ŽĨ�ŝŶŇƵĞŶĐĞ�ŽĨ�ƚŚĞ�ƉƵďůŝĐ�ƚƌĂŶƐƉŽƌƚĂƟŽŶ�ŶĞƚǁŽƌŬ�� � � ϵ
&ŝŐƵƌĞ�ϭ͗ϳ�WƌŽƉŽƐĞĚ�ĞǆƚĞŶƐŝŽŶ�ŽĨ�ƉƵďůŝĐ�ƚƌĂŶƐŝƚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŝŶ�ƚŚĞ�ŶĞǁ�
Master Plan        10
&ŝŐƵƌĞ�ϭ͗ϴ��ŽŶĐĞƉƚ�ĂŶĂůǇƐŝƐ�ŽĨ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�Ͳ�^ĆŽ�DĂƚĞƵƐ�ďƵƐ�ĐŽƌƌŝĚŽƌ� ϭϭ
&ŝŐƵƌĞ�ϭ͗ϵ�tĂƚĞƌ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�^ĆŽ�WĂƵůŽ� � � � ϭϮ
&ŝŐƵƌĞ�ϭ͗ϭϬ�W�>ĞǀĞůƐ�ŝŶ�ƚŚĞ��ĂŶƚĂƌĞŝƌĂ�ƌĞƐĞƌǀŽŝƌ�ƐǇƐƚĞŵ�ƌĞŵĂŝŶ�ĚĂŶŐĞƌŽƵƐůǇ�
ůŽǁ�� � � � � � � � � ϭϯ
&ŝŐƵƌĞ�ϭ͗ϭϭ��ŽŶĚŝƟŽŶƐ�ŽĨ�ƐŝĚĞǁĂůŬƐ�Ăƚ�ƉůĂǌĂƐ�ŝŶ�/ƚĂŝŵ�WĂƵůŝƐƚĂ� � ϭϰ
&ŝŐƵƌĞ�ϭ͗ϭϮ�>ŽĐĂƟŽŶ�ŽĨ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ĚŝƐƚƌŝĐƚ�ǁŝƚŚŝŶ�ƚŚĞ�DƵŶŝĐŝƉĂůŝƚǇ�ŽĨ�^ĆŽ�
WĂƵůŽ�� � � � � � � � � ϭϰ
&ŝŐƵƌĞ�ϭ͗ϭϯ���ŽŶŝŶŐ�ůĂǁ�ĂůŽŶŐ�ƚŚĞ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ�ďƵƐ�ĐŽƌƌŝĚŽƌ�ϭϱ
&ŝŐƵƌĞ�ϭ͗ϭϰ��ŽǇ�ǁĂůŬƐ�ŝŶ�ŇŽŽĚĞĚ�ĂƌĞĂ�ŝŶ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�� � � ϭϱ
&ŝŐƵƌĞ�Ϯ͗ϭ�'ĞŶĞƌĂů�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ��ƌĂǌŝů͕�^ĆŽ�WĂƵůŽ�^ƚĂƚĞ�ĂŶĚ�DĞƚƌŽƉŽůŝͲ
ƚĂŶ�ZĞŐŝŽŶ�ŽĨ�^ĆŽ�WĂƵůŽ��� � � � � � ϭϳ
&ŝŐƵƌĞ�Ϯ͗Ϯ�DĂƉ�ŽĨ�ƚŚĞ�DƵŶŝĐŝƉĂůŝƚǇ�ŽĨ�^ĆŽ�WĂƵůŽ�ǁŝƚŚ�ŝƚƐ�ƌĞŐŝŽŶƐ�ĂŶĚ�ŝƚƐ�ϵϲ�
ĚŝƐƚƌŝĐƚƐ�� � � � � � � � ϭϳ
&ŝŐƵƌĞ�Ϯ͗ϯ�dǇƉŝĐĂů�ƵƌďĂŶ�ĚƌĂŝŶĂŐĞ�ƉůĂŶ�ĨƌŽŵ�ƚŚĞ�hƌďĂŶ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ�dĞĐŚŶŝͲ
ĐĂů��ĞƚĂŝůŝŶŐ�DĂŶƵĂů�ŝŶ�^ĆŽ�WĂƵůŽ� � � � � ϭϴ
&ŝŐƵƌĞ�Ϯ͗ϰ��ŽŶǀĞŶƟŽŶĂů�ƵƌďĂŶ�ĚƌĂŝŶĂŐĞ�ĚĞǀŝĐĞƐ� � � � ϭϵ
&ŝŐƵƌĞ�Ϯ͗ϱ�dƌĞĞƐ�ƉůĂŶƚĞĚ�ĚŝƌĞĐƚůǇ�ŝŶ�ƚŚĞ�ĂƐƉŚĂůƚ� � � � ϭϵ
&ŝŐƵƌĞ�Ϯ͗ϲ�^ŽĐŝĂů�ŝŶĞƋƵĂůŝƚǇ�ŝŶ�ƚŚĞ��//�ĚŝƐƚƌŝĐƚƐ͘�EŽƚĞ͗�ϭϬϬϬ��ZΨ�с�ĂƉƉƌŽǆ͘��Φ�
ϮϵϬ�� � � � � � � � � Ϯϭ
&ŝŐƵƌĞ�Ϯ͗ϳ�WƌŽƉŽƐĞĚ�ďƵƐ�ƐƚŽƉ�ƉůĂŶ�ĨŽƌ�Ă�ĐĞŶƚƌĂů�ƉůĂƞŽƌŵ�ƐĐŚĞŵĞ�Ăƚ�/ƚĂŝŵ�
WĂƵůŝƐƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ�ĐŽƌƌŝĚŽƌ� � � � � � Ϯϭ
&ŝŐƵƌĞ�Ϯ͗ϴ�dǇƉŝĐĂů�ƐĞĐƟŽŶƐ�ŽĨ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ�ĐŽƌƌŝĚŽƌ�� Ϯϭ
&ŝŐƵƌĞ�Ϯ͗ϵ�dǁŽͲŬŝůŽŵĞƚĞƌ�ƐƚƵĚǇ�ĂƌĞĂ�ĨƌŽŵ�ƚŚĞ�WĞƌŝŵĞƚƌĂů�^ǇƐƚĞŵ�/ƚĂŝŵ�WĂƵůŝƐͲ
ƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ�ʹ�^ĞĐƟŽŶ�///�� � � � � � ϮϮ
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&ŝŐƵƌĞ�Ϯ͗ϭϬ�^ƚƵĚǇ�ĂƌĞĂ�ǁŝƚŚŝŶ�ƚŚĞ�ďƵīĞƌ�ǌŽŶĞ�ƐŚŽǁŝŶŐ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�ĨƵͲ
ƚƵƌĞ�ĞǆƉƌŽƉƌŝĂƟŽŶ�ĂŶĚ�ĚĞŵŽůŝƟŽŶ�ǁŽƌŬƐ� � � � Ϯϯ
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ŽƉĞĚ�ďǇ�ƚŚĞ��ŝƚǇ�ŽĨ��ŽƩƌŽƉ�� � � � � � ϰϱ
dĂďůĞ�ϯ͗ϰ�ZĞůĂƟŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�ƐŽŝů͕�ŝŶĮůƚƌĂƟŽŶ�ĐĂƉĂĐŝƚǇ͕ �ĂŶĚ�ƉƌĞĨĞƌĂďůĞ�ŝŶĮůͲ
ƚƌĂƟŽŶ�ĚĞǀŝĐĞ�� � � � � � � � ϰϳ
dĂďůĞ�ϯ͗ϱ�EĂƟǀĞ�ƐƉĞĐŝĞƐ�ĞǆŝƐƟŶŐ�ŝŶ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ƚŽ�ďĞ�ƚƌĂŶƐƉůĂŶƚĞĚ�ŽƵƚƐŝĚĞ�
ƚŚĞ����� � � � � � � � ϱϯ
dĂďůĞ�ϯ͗ϲ�^ĞůĞĐƚĞĚ�ŶĂƟǀĞ�ƚƌĞĞ�ƐƉĞĐŝĞƐ�ĨŽƌ�ƉĂƌŬ�ĂŶĚ�ŐĂƌĚĞŶ�ĂīŽƌĞƐƚĂƟŽŶ�ŝŶ�
^ĆŽ�WĂƵůŽ�� � � � � � � � ϱϰ
dĂďůĞ�ϯ͗ϳ�^ĞůĞĐƚĞĚ�ŶĂƟǀĞ�ƚƌĞĞ�ƐƉĞĐŝĞƐ�ĨŽƌ�ƐŝĚĞǁĂůŬ�ĂīŽƌĞƐƚĂƟŽŶ�ŝŶ�^ĆŽ�WĂƵůŽ��
� � � � � � � � � ϱϰ
dĂďůĞ�ϰ͗ϭ��ŝŵĞŶƐŝŽŶƐ�ĨŽƌ�ĞĂĐŚ�ƐƚŽƌŵǁĂƚĞƌ�ĨĂĐŝůŝƚǇ�ĐĂůĐƵůĂƚĞĚ�ǁŝƚŚ�ƚŚĞ��ŽƩƌŽƉ�
ƚŽŽů�� � � � � � � � � ϲϮ
dĂďůĞ�ϱ͗ϭ��ŶĂďůŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚ�ĨŽƌ�ĂĚĂƉƚĂƟŽŶ�ƚŽ�ŇŽŽĚ�ƌŝƐŬ�� � ϳϮ



List of acronyms     

��>� �ƌĞĂ�ĚĞ��ƐƚƌƵƚƵƌĂĕĆŽ�>ŽĐĂů�;>ŽĐĂů�^ƚƌƵĐƚƵƌŝŶŐ��ƌĞĂͿ
�//�� �ƌĞĂ�ĚĞ�/ŶŇƵĞŶĐŝĂ�/ŶĚŝƌĞƚĂ�;/ŶĚŝƌĞĐƚ�/ŶŇƵĞŶĐĞ��ƌĞĂͿ
�/��� �ƌĞĂ�ĚĞ�/ŶŇƵĞŶĐŝĂ��ŝƌĞƚĂ�;�ŝƌĞĐƚ�/ŶŇƵĞŶĐĞ��ƌĞĂͿ
����� �ƌĞĂ��ŝƌĞƚĂŵĞŶƚĞ��ĨĞƚĂĚĂ�;�ŝƌĞĐƚůǇ��īĞĐƚĞĚ��ƌĞĂͿ
�WW� �ƌĞĂ�ĚĞ�WƌĞƐĞƌǀĂĐĂŽ�WĞƌŵĂŶĞŶƚĞ�;WĞƌŵĂŶĞŶƚ�WƌĞƐĞƌǀĂƟŽŶ��ƌĞĂͿ
�WWĂ� �ƌĞĂ�ĚĞ�WƌŽƚĞĐĂŽ�WĂŝƐĂŐşƐƟĐĂ�;>ĂŶĚƐĐĂƉĞ�WƌŽƚĞĐƟŽŶ��ƌĞĂͿ
��h�� �ŽŵŝƐƐĆŽ�ĚĞ��ĞƐĞŶǀŽůǀŝŵĞŶƚŽhƌďĂŶŽ�;hƌďĂŶ��ĞǀĞůŽƉŵĞŶƚ��Žŵ�
� ŵŝƚĞĞͿ
��d� �ŽŵƉĂŶŚŝĂ�ĚĞ��ŶŐĞŶŚĂƌŝĂ�Ğ�dƌĄĨĞŐŽ�;dƌĂĸĐ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ�� �
� �ŽŵƉĂŶǇͿ
��d�^���ŽŵƉĂŶŚŝĂ�ĚĞ�dĞĐŶŽůŽŐŝĂ�ĚĞ�^ĂŶĞĂŵĞŶƚŽ��ŵďŝĞŶƚĂů�;�ŶǀŝƌŽŶŵĞŶƚĂů��
� ^ĂŶŝƚĂƟŽŶ�dĞĐŚŶŽůŽŐǇ��ŽŵƉĂŶǇͿ
�/Z/�� �ŽŶƐƚƌƵĐƟŽŶ�/ŶĚƵƐƚƌǇ�ZĞƐĞĂƌĐŚ�ĂŶĚ�/ŶĨŽƌŵĂƟŽŶ��ƐƐŽĐŝĂƟŽŶ
����� �ĞƉĂƌƚĂŵĞŶƚŽ�ĚĞ��ŐƵĂƐ�Ğ��ŶĞƌŐŝĂ��ůĠƚƌŝĐĂ�;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�tĂƚĞƌ��
� ĂŶĚ��ůĞĐƚƌŝĐ�WŽǁĞƌͿ
��Kd� �ŝƐƚƌŝĐƚ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�dƌĂŶƐƉŽƌƚĂƟŽŶ�ŽĨ��ŝƐƚƌŝĐƚ�ŽĨ��ŽůƵŵďŝĂ͕�h^�
�/�� �ƐƚƵĚŽ�ĚĞ�/ŵƉĂĐƚŽ��ŵďŝĞŶƚĂů�;�ŶǀŝƌŽŶŵĞŶƚĂů�/ŵƉĂĐƚ��ƐƐĞƐƐ� �
� ŵĞŶƚͿ
'^/� 'ƌĞĞŶ�ƐƚŽƌŵǁĂƚĞƌ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ
,/^� ,ĂďŝƚĂĕĆŽ�ĚĞ�/ŶƚĞƌĞƐƐĞ�^ŽĐŝĂů�;^ŽĐŝĂů�/ŶƚĞƌĞƐƚ�,ŽƵƐŝŶŐͿ
/�'�� /ŶƐƟƚƵƚŽ�ĚĞ��ƐƚƌŽŶŽŵŝĂ͕�'ĞŽİƐŝĐĂ�Ğ��ŝġŶĐŝĂƐ��ƚŵŽƐĨĠƌŝĐĂƐ�;/ŶƐƟ� �
� ƚƵƚĞ�ŽĨ��ƐƚƌŽŶŽŵǇ͕ �'ĞŽƉŚǇƐŝĐƐ�ĂŶĚ��ƚŵŽƐƉŚĞƌŝĐ�^ĐŝĞŶĐĞƐͿ
/�'�� /ŶƐƟƚƵƚŽ��ƌĂƐŝůĞŝƌŽ�ĚĞ�'ĞŽŐƌĂĮĂ�Ğ��ƐƚĂơƐƟĐĂ�;�ƌĂǌŝůŝĂŶ�/ŶƐƟƚƵƚĞ�ŽĨ��
� 'ĞŽŐƌĂƉŚǇ�ĂŶĚ�^ƚĂƟƐƟĐƐͿ�
>/�� >Žǁ�/ŵƉĂĐƚ��ĞǀĞůŽƉŵĞŶƚ
Edh�� �ƐƐŽĐŝĂĕĆŽ�EĂĐŝŽŶĂů�ĚĂƐ��ŵƉƌĞƐĂƐ�ĚĞ�dƌĂŶƐƉŽƌƚĞƐ�hƌďĂŶŽƐ
W��� WƌŽŐƌĂŵĂ�ĚĞ��ĐĞůĞƌĂĕĆŽ�ĚŽ��ƌĞƐĐŝŵĞŶƚŽ�;'ƌŽǁƚŚ��ĐĐĞůĞƌĂƟŽŶ�� �
� WƌŽŐƌĂŵͿ
W��� WůĂŶŽ��ŝƌĞƚŽƌ��ƐƚƌĂƚĠŐŝĐŽ�;DĂƐƚĞƌ�WůĂŶͿ
W>� WƌŽũĞƚŽ�ĚĞ�>Ğŝ�ϲϴϴͬϭϯ�;�ŝůů�ϲϴϴͬϭϯ͕�ŶƵŵďĞƌ�ŽĨ�ƉƌĞĂͲƉƉƌŽǀĞĚ�DĂƐ��
� ƚĞƌ�WůĂŶͿ



WD^W� WƌĞĨĞŝƚƵƌĂ�DƵŶŝĐŝƉĂů�ĚĞ�^ĆŽ�WĂƵůŽ�;DƵŶŝĐŝƉĂů�'ŽǀĞƌŶŵĞŶƚ�ŽĨ�^ĆŽ��
� WĂƵůŽͿ
WEDh� WŽůşƟĐĂ�EĂĐŝŽŶĂů�ĚĞ�DŽďŝůŝĚĂĚĞ�hƌďĂŶĂ�;hƌďĂŶ�DŽďŝůŝƚǇ�EĂƟŽŶĂů��
� WŽůŝĐǇͿ
Z/D�� ZĞůĂƚſƌŝŽ�ĚĞ�/ŵƉĂĐƚŽ��ŵďŝĞŶƚĂů�;�ŶǀŝƌŽŶŵĞŶƚĂů�/ŵƉĂĐƚ�ZĞƉŽƌƚͿ
ZD^W� ZĞŐŝĆŽ�DĞƚƌŽƉŽůŝƚĂŶĂ�ĚĞ�^ĆŽ�WĂƵůŽ�;DĞƚƌŽƉŽůŝƚĂŶ�ZĞŐŝŽŶ�ŽĨ�^ĆŽ�WĂƵůŽͿ
^�,��� ^ĞĐƌĞƚĂƌŝĂ�DƵŶŝĐŝƉĂů�ĚĞ�,ĂďŝƚĂĕĆŽ�;DƵŶŝĐŝƉĂů�,ŽƵƐŝŶŐ�^ĞĐƌĞƚĂƌŝĂƚͿ
^�DW>�� ^ĞĐƌĞƚĂƌŝĂ�DƵŶŝĐŝƉĂů�ĚĞ�WůĂŶĞũĂŵĞŶƚŽ͕�KƌĕĂŵĞŶƚŽ�Ğ�'ĞƐƚĆŽ��
� � ;DƵŶŝĐŝƉĂů�WůĂŶŶŝŶŐ͕��ƵĚŐĞƚ�ĂŶĚ�DĂŶĂŐĞŵĞŶƚ�^ĞĐƌĞƚĂƌŝĂƚͿ
^/hZ��� ^ĞĐƌĞƚĂƌŝĂ�DƵŶŝĐŝƉĂů�ĚĞ�/ŶĨƌĂĞƐƚƌƵƚƵƌĂ�hƌďĂŶĂ�Ğ�KďƌĂƐ�;DƵŶŝĐŝƉĂů�^ĞĐͲ�
� ƌĞƚĂƌǇ�ŽĨ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĂŶĚ�WƵďůŝĐ�ǁŽƌŬƐͿ
^D�^� ^ĞĐƌĞƚĂƌŝĂ�DƵŶŝĐŝƉĂů�ĚĞ��ŽŽƌĚĞŶĂĕĆŽ�ĚĂƐ�^ƵďƉƌĞĨĞŝƚƵƌĂƐ�;DƵŶŝĐŝƉĂů��
� �ŽŽƌĚŝŶĂƟŽŶ�ŽĨ�^ƵďƉƌĞĨĞĐƚƵƌĞƐͿ
^D�h� ^ĞĐƌĞƚĂƌŝĂ�DƵŶŝĐŝƉĂů�ĚĞ��ĞƐĞŶǀŽůǀŝŵĞŶƚŽ�hƌďĂŶŽ�;DƵŶŝĐŝƉĂů�hƌďĂŶ��
� �ĞǀĞůŽƉŵĞŶƚ�^ĞĐƌĞƚĂƌŝĂƚͿ
^DW���^ĞĐƌĞƚĂƌŝĂ�DƵŶŝĐŝƉĂů�ĚĂ�WĞƐƐŽĂ�ĐŽŵ��ĞĮĐŝġŶĐŝĂ�Ğ�DŽďŝůŝĚĂĚĞ�ZĞĚƵǌŝĚĂ��
� ;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WĞŽƉůĞ�ǁŝƚŚ��ŝƐĂďŝůŝƟĞƐ�ĂŶĚ�ZĞĚƵĐĞĚ�DŽďŝůŝƚǇͿ
^Dd�� ^ĞĐƌĞƚĂƌŝĂ�DƵŶŝĐŝƉĂů�ĚĞ�dƌĂŶƐƉŽƌƚĞ�;DƵŶŝĐŝƉĂů�^ĞĐƌĞƚĂƌǇ�ŽĨ�dƌĂŶƐƉŽƌƚͿ
^WKďƌĂƐ� ^ĆŽ�WĂƵůŽ�KďƌĂƐ�;^ĆŽ�WĂƵůŽ�tŽƌŬƐͿ
^WdƌĂŶƐ�� ^ĆŽ�WĂƵůŽ�dƌĂŶƐƉŽƌƚĞƐ�^ͬ�
^Ƶ�^� ^ƵƐƚĂŝŶĂďůĞ��ƌĂŝŶĂŐĞ�^ǇƐƚĞŵƐ
^sD�� ^ĞĐƌĞƚĂƌŝĂ�DƵŶŝĐŝƉĂů�ĚŽ�sĞƌĚĞ�Ğ�ĚŽ�DĞŝŽ��ŵďŝĞŶƚĞ�;DƵŶŝĐŝƉĂů�^ĞĐƌĞƚĂƌͲ�
� ŝĂƚ�ŽĨ�ƚŚĞ�'ƌĞĞŶ�ĂŶĚ�ƚŚĞ��ŶǀŝƌŽŶŵĞŶƚͿ
h^W�� hŶŝǀĞƌƐŝĚĂĚĞ�ĚĞ�^ĆŽ�WĂƵůŽ�;hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ĆŽ�WĂƵůŽͿ
/�hͲh^W� /ŶƐƟƚƵƚŽ�ĚĞ��ƌƋƵŝƚĞƚƵƌĂ�Ğ�hƌďĂŶŝƐŵŽ�h^W�^ĆŽ��ĂƌůŽƐ�;/ŶƐƟƚƵƚĞ��
� � ŽĨ��ƌĐŚŝƚĞĐƚƵƌĞ�ĂŶĚ�hƌďĂŶŝƐŵŽ�ŝŶ�^ĆŽ��ĂƌůŽƐͿ
&�hͲh^W� &ĂĐƵůĚĂĚĞ�ĚĞ��ƌƋƵŝƚĞƚƵƌĂ�Ğ�hƌďĂŶŝƐŵŽ�h^W�;^ĐŚŽŽů�ŽĨ��ƌĐŚŝƚĞĐͲ�
� � ƚƵƌĞ�ĂŶĚ�hƌďĂŶŝƐŵ�ŝŶ�^ĆŽ�WĂƵůŽͿ

 

ĂŶĚ�ĂďďƌĞǀŝĂƟŽŶƐ



Glossary   
�ŶŶƵĂů�ZĂŝŶĨĂůů��
dŚĞ�ĂǀĞƌĂŐĞ�ĂŵŽƵŶƚ�ŽĨ�ƌĂŝŶĨĂůů�ŽǀĞƌ�ŽŶĞ�ǇĞĂƌ�ƉĞƌŝŽĚ�ĨŽƌ�ǇŽƵƌ�ůŽĐĂƟŽŶ͘

�ĂƚĐŚŵĞŶƚ�ĂƌĞĂ�
dŚĞ�ĂƌĞĂ�ŝŶ�ǁŚŝĐŚ�ƌĂŝŶ�ĚŝƌĞĐƚůǇ�ĨĂůůƐ�;ŝ͘Ğ͘�Ă�ƌŽŽĨ͕ �Ă��ĚƌŝǀĞǁĂǇ͕ �Žƌ�Ă�ůĂŶĚƐĐĂƉĞͿ͘�dŚĞ�
ĂƌĞĂ�ŝƐ�ƚŚĞ�ƐĂŵĞ�ƌĞŐĂƌĚůĞƐƐ�ŽĨ�ƐůŽƉĞ͖�ǇŽƵ�ĐĂŶ�ĂůƐŽ�ƚŚŝŶŬ�ŽĨ�ƚŚĞ�ĂƌĞĂ�ĂƐ�ƐĞĞŶ�ĨƌŽŵ�
Ă�ďŝƌĚƐͲĞǇĞ�ǀŝĞǁ�Žƌ�ĂƐ�ƚŚĞ�ŚŽƌŝǌŽŶƚĂů�ƐƵƌĨĂĐĞ�ƐƉĂĐĞ�ŽĐĐƵƉŝĞĚ͘

WƌĞĐŝƉŝƚĂƟŽŶ�
tĂƚĞƌ�ƌĞůĞĂƐĞĚ�ĨƌŽŵ�ĐůŽƵĚƐ�ŝŶ�ƚŚĞ�ĨŽƌŵ�ŽĨ�ƌĂŝŶ͕�ĨƌĞĞǌŝŶŐ�ƌĂŝŶ͕�ƐůĞĞƚ͕�ƐŶŽǁ͕�Žƌ�
ŚĂŝů͘

ZƵŶŽī��ŽĞĸĐŝĞŶƚ��
dŚĞ�ĂǀĞƌĂŐĞ�ƉĞƌĐĞŶƚĂŐĞ�ŽĨ�ƌĂŝŶĨĂůů�ƚŚĂƚ�ǁŝůů�ƌƵŶŽī�Ă�ƉĂƌƟĐƵůĂƌ�ƐƵƌĨĂĐĞ�;ŝ͘Ğ͘�Ă�
ŵĞƚĂů�ƌŽŽĨ�ŚĂƐ�Ă�ƌƵŶŽī�ĐŽĞĸĐŝĞŶƚ�ŽĨ�Ϭ͘ϵϱ�Žƌ�ϵϱй�ƌƵŶŽīͿ͘�dŚĞ�ƌƵŶŽī�ĐŽĞĸĐŝĞŶƚ�
ǁŝůů�ǀĂƌǇ�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ĐŽŵƉŽƐŝƟŽŶ��ŽĨ�ƚŚĞ�ƐƵƌĨĂĐĞ�ĂŶĚ�ƚŚĞ�ƌĂŝŶĨĂůů�ŝŶƚĞŶƐŝƚǇ͘�
dŚĞ�ŚŝŐŚĞƌ�ƚŚĞ�ƌĂŝŶĨĂůů�ŝŶƚĞŶƐŝƚǇ͕ �ƚŚĞ�ŚŝŐŚĞƌ�ƚŚĞ�ƌƵŶŽī�ĐŽĞĸĐŝĞŶƚ͘

/ŶĮůƚƌĂƟŽŶ�� �
/Ɛ�ƚŚĞ�ƉĂƐƐĂŐĞ�ŽĨ�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ�ŝŶƚŽ�ƚŚĞ�ƐŽŝů͘�/ƚ�ŝƐ͕�ƚŚĞƌĞĨŽƌĞ͕�Ă�ƉƌŽĐĞƐƐ�ƚŚĂƚ�
ĚĞƉĞŶĚƐ�ŵĂŝŶůǇ�ƚŚĞ�ĂǀĂŝůĂďŝůŝƚǇ�ŽĨ�ǁĂƚĞƌ�ƚŽ�ƐĞĞƉ͕�ƚŚĞ�ŶĂƚƵƌĞ�ŽĨ�ƚŚĞ�ƐŽŝů͕�ƐƚĂƚĞ�ŽĨ�
ƚŽƉͲƐŽŝů�ĂŶĚ�ƚŚĞ�ĂŵŽƵŶƚƐ�ŽĨ�ǁĂƚĞƌ�ĂŶĚ�Ăŝƌ�ŝŶŝƟĂůůǇ�ƉƌĞƐĞŶƚ�ŝŶ�ŝŶƚŽ�ƚŚĞ�ƐŽŝů͘

�ĞĐĞŶƚƌĂůŝǌĞĚ�ŝŶĮůƚƌĂƟŽŶ�ƐǇƐƚĞŵ�
KŶͲƐŝƚĞ�ŝŶƐƚĂůůĂƟŽŶ�ĨŽƌ�ŝŶĮůƚƌĂƟŽŶ�ŽĨ�ǁĂƐƚĞǁĂƚĞƌ�ƌƵŶŽī�ƉƌŽĚƵĐĞĚ�ŽŶ�Ă�ůĂŶĚ͘

^ĞůĞĐƟǀĞ�ŚǇŐƌŽƉŚǇƚĞ�
WůĂŶƚ�ƚŚĂƚ�ŚĂƐ�ĨĂǀŽƌĂďůĞ�ǁĂƚĞƌ�ĞĐŽŶŽŵǇ͘

^ĞůĞĐƟǀĞ�ǆĞƌŽƉŚǇƟĞ
WůĂŶƚ�ƚŚĂƚ�ŝƐ�ĂĚĂƉƚĞĚ�ƚŽ�ůŝǀĞ�ŝŶ�ƐĞŵŝͲĂƌŝĚ�ĂŶĚ�ĚĞƐĞƌƚ�ĐůŝŵĂƚĞƐ�Žƌ�ŝŶ�ŚƵŵŝĚ�ƌĞŐŝŽŶƐ�
;ƐĂůŝŶĞ�ǁĂƚĞƌͿ͘

DĞƐŽƉŚǇƟĐ�ǀĞŐĞƚĂƟŽŶ�
�ƐƐŽĐŝĂƚĞĚ�ƚŽ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ǁĂƚĞƌ͕ �ƚǇƉŝĐĂů�ŽĨ�ƚĞŵƉĞƌĂƚĞ�ĂŶĚ�ǁĞůů�ĚƌĂŝŶĞĚ�
areas.

Sources: �ŝĐƟŽŶĂƌǇ�ŽĨ�Đŝǀŝů�ĂŶĚ�ĐŽŶƐƚƌƵĐƟŽŶ�ĞŶŐŝŶĞĞƌŝŶŐ�;ŚƩƉ͗ͬͬǁǁǁ͘ĞŶŐĞŶŚĂƌŝĂĐŝǀŝů͘
ĐŽŵͬĚŝĐŝŽŶĂƌŝŽͬͿ and��ůĞŵĞŶƚŽƐ�ĚĞ�,ŝĚƌŽůŽŐŝĂ��ƉůŝĐĂĚĂ�;ZŽĚƌŝŐƵĞƐ��ĂƌďŽƐĂ�:ƌ͘ ͕��ƚĞŶŽƌ�
;Ŷ͘Ě͘Ϳ͘



WĂƌƋƵĞ�>ŝŶĞĂƌ��ŐƵĂ�sĞƌŵĞůŚĂ�;^sD�͕�ϮϬϭϮͿ
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�ŝƟĞƐ� ĂƌĞ� ƚŚĞ� ŵĂŝŶ� ƐŽƵƌĐĞ� ŽĨ� 'ƌĞĞŶ� ,ŽƵƐĞ� 'ĂƐ� �ŵŝƐƐŝŽŶƐ͖� ƚŚĞǇ� ĂƌĞ�
ĐĞŶƚĞƌƐ�ŽĨ�ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ĐŽŶƐƵŵĞƌŝƐŵ͕�ĚĞŵĂŶĚŝŶŐ�ŵŽƌĞ�ĞŶĞƌŐǇ�ĐŽŶͲ
ƐƵŵƉƟŽŶ�ƚŚĂŶ�ƌƵƌĂů�ĂƌĞĂƐ͘�/ƚ�ŝƐ͕�ƚŚĞƌĞĨŽƌĞ͕�ŝŶ�ĐŝƟĞƐ�ǁŚĞƌĞ�ĂĚĂƉƚĂƟŽŶ�ƚŽ�
ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�ŵĞĂƐƵƌĞƐ�ŵƵƐƚ�ƵƌŐĞŶƚůǇ�ďĞ�ŝŵƉůĞŵĞŶƚĞĚ͘���ĐŝƚǇ�ůŝŬĞ�^ĆŽ�
WĂƵůŽ͕�ǁŝƚŚ�ŵŽƌĞ�ƚŚĂŶ�ϮϮ�ŵŝůůŝŽŶ�ŝŶŚĂďŝƚĂŶƚƐ�;ŝŶĐůƵĚŝŶŐ�ƚŚĞ�DĞƚƌŽƉŽůŝͲ
ƚĂŶ�ZĞŐŝŽŶͿ�ŚĂƐ�Ă�ŚƵŐĞ�ĞīĞĐƚ�ďĞǇŽŶĚ�ŝƚƐ�ŐĞŽŐƌĂƉŚŝĐĂů�ďŽƵŶĚĂƌŝĞƐ͘�

�� ůĂƌŐĞ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚĂů� ŝŵƉĂĐƚ�ŐĞŶĞƌĂƚĞĚ�ďǇ�ĐŝƟĞƐ� ŝŶ��ƌĂǌŝů�
ŝƐ�ĚŝƌĞĐƚůǇ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞŝƌ�ƌĂƉŝĚ͕�ŝŶĨŽƌŵĂů�ƵƌďĂŶŝǌĂƟŽŶ�ƉƌŽĐĞƐƐ͘��ĞƐƉŝƚĞ�
ŵĂŶǇ� ŚŝƐƚŽƌŝĐĂů� ƉůĂŶŶŝŶŐ� ŝŶƐƚƌƵŵĞŶƚƐ� ĐƌĞĂƚĞĚ� ďǇ� ƚŚĞ� ĨĞĚĞƌĂů� ŐŽǀĞƌŶͲ
ŵĞŶƚ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ůĂƐƚ�ĐĞŶƚƵƌǇ�;ŝ͘Ğ͘�ŝŶŶŽǀĂƟǀĞ�ŵĂƐƚĞƌ�ƉůĂŶƐ�ĂŶĚ�ƉŝͲ
ŽŶĞĞƌŝŶŐ�ƉƵďůŝĐ�ŚŽƵƐŝŶŐ�ƉƌŽŐƌĂŵƐͿ͕�ƉŽƉƵůĂƟŽŶ�ĂŶĚ� ŝŶĚƵƐƚƌŝĂů� ŐƌŽǁƚŚ�
ŚĂƐ�ĂůǁĂǇƐ�ƐƵƌƉĂƐƐĞĚ�ƚŚĞ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĞǆƉĂŶƐŝŽŶ�ŶĞĞĚĞĚ�ƚŽ�ŚŽƵƐĞ�ƚŚĞ�
ŵŝůůŝŽŶƐ�ŽĨ�ƌƵƌĂů�ĂŶĚ�ŝŶƚĞƌŶĂƟŽŶĂů�ǁŽƌŬĞƌƐ�ǁŚŽ�ŝŵŵŝŐƌĂƚĞĚ�ƚŽ�ƚŚĞ�ĐŝƚǇ�
ůŽŽŬŝŶŐ�ĨŽƌ�Ă�ďĞƩĞƌ�ůŝǀĞůǇͲŚŽŽĚ�Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ϮϬƚŚ�ĐĞŶƚƵƌǇ͘�dŚĞ�
ĐŝƚǇ�ŐƌĞǁ�ŽƌŐĂŶŝĐĂůůǇ͕ �ǁŝƚŚŽƵƚ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ƉůĂŶŶŝŶŐ͕�ŝŶ�Ă�ĐĂƌͲĐĞŶƚƌŝĐ�
ŵĂŶŶĞƌ͕ �ĚƌŝǀĞŶ�ƐŽůĞůǇ�ďǇ�ĞĐŽŶŽŵŝĐ�ĞǆƉĂŶƐŝŽŶ͘�dŽĚĂǇ͕ �^ĆŽ�WĂƵůŽ�ŚĂƐ�ŽŶĞ�
ŽĨ�ƚŚĞ�ǁŽƌƐĞ�ƚƌĂŶƐŝƚƐ�ŝŶ�ƚŚĞ�ǁŽƌůĚ͕�ǁŝƚŚ�ĂŶ�ĂǀĞƌĂŐĞ�ŽĨ�ϰϳ�ŵŝŶƵƚĞƐ�ƐƉĞŶƚ�
ďǇ�ĞĂĐŚ�ĐŝƟǌĞŶ�ŐŽŝŶŐ�ƚŽ�ǁŽƌŬ�ĞǀĞƌǇ�ĚĂǇ�;/�'�͕�ϮϬϭϮͿ͘

dŚĞ�DƵŶŝĐŝƉĂů�^ĞĐƌĞƚĂƌŝĂƚ�ŽĨ�dƌĂŶƐƉŽƌƚ� ;^DdͿ� ŝŶ�^ĆŽ�WĂƵůŽ�ŚĂƐ�ĚĞǀĞůͲ
ŽƉĞĚ�Ă�ƐĞƌŝĞƐ�ŽĨ�ŝŶƚĞƌǀĞŶƟŽŶƐ�ƚŽ�ďĞƩĞƌ�ƚŚĞ�ŵŽďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƉŽƉƵůĂƟŽŶ�
ĂŶĚ�ƐŝŐŶŝĮĐĂŶƚůǇ�ŝŵƉƌŽǀĞ�ƉƵďůŝĐ�ƚƌĂŶƐƉŽƌƚ�ĂŶĚ�ƚƌĂĸĐ�ŝŶ�ƚŚĞ�ĐŝƚǇ�;^WdƌĂŶƐ͕�
ϮϬϭϯͿ͘�dŚĞ�ŵŽƐƚ�ƐŝŐŶŝĮĐĂŶƚ�ŝŶƚĞƌǀĞŶƟŽŶ�ŝƐ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ��ƵƐ�
ZĂƉŝĚ�dƌĂŶƐŝƚ�;�ZdͿ�ƐǇƐƚĞŵƐ�ƚŽ�ĐŽŶŶĞĐƚ�ƉƌĞǀŝŽƵƐůǇ�ŶĞŐůĞĐƚĞĚ�ĂŶĚ�ĞǆĐůƵĚͲ
ĞĚ�ƌĞŐŝŽŶƐ�ƚŽ�ƚŚĞ�ĐĞŶƚĞƌ�ŽĨ�ƚŚĞ�ĐŝƚǇ͘�

dŚĞƌĞ�ŝƐ�ŐůŽďĂů�ƚĞŶĚĞŶĐǇ�ŽĨ�ĂĚŽƉƟŶŐ��Zd�ƐǇƐƚĞŵƐ�ĂƐ�Ă�ƐƵƐƚĂŝŶĂďůĞ�ƐŽůƵͲ
ƟŽŶ� ĨŽƌ�ŵŽďŝůŝƚǇ� ŝŶ� ĐŝƟĞƐ͘��ƵƐ�ZĂƉŝĚ�dƌĂŶƐŝƚ�ǁĂƐ�ĮƌƐƚ� ŝŵƉůĞŵĞŶƚĞĚ� ŝŶ�
�ƵƌŝƟďĂ͕� �ƌĂǌŝů� ŝŶ� ϭϵϳϰ� ;/d�W͕ � ϮϬϭϭͿ͕� ĂŶĚ� ƐŝŶĐĞ� ƚŚĞŶ� ŝƚ� ŚĂƐ� ďĞĐŽŵĞ�Ă�
ǁŝĚĞůǇ�ƵƐĞĚ�ĂŶƐǁĞƌ�ƚŽ�ƚŚĞ�ƉƌŽďůĞŵ�ŽĨ�ƚƌĂĸĐ�ĂŶĚ�ƉŽůůƵƟŽŶ�ŝŶ�ĐŝƟĞƐ�ůŝŬĞ�
�ŚŵĞĚĂďĂĚ͕��ŽŐŽƚĄ�Žƌ�DĞǆŝĐŽ��ŝƚǇ͘�

dŚĞ�ƉƌŽũĞĐƚ�͞ dĞƌŵŝŶĂůƐ�ĂŶĚ�ZŽĂĚ�̂ ǇƐƚĞŵƐ�Ͳ��ĂƐƚĞƌŶ�ZĞŐŝŽŶ�Ϯ͟�;dĞƌŵŝŶĂŝƐ�
Ğ�^ŝƐƚĞŵĂƐ�sŝĄƌŝŽƐ�Ͳ�ZĞŐŝĆŽ�>ĞƐƚĞ�ϮͿ�ŝƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ�DƵŶŝĐŝƉĂů�/ŶǀĞƐƚŵĞŶƚ�
WƌŽŐƌĂŵ�ĂŶĚ��ĐƟŽŶƐ�ƚŽ� /ŵƉƌŽǀĞ�WƵďůŝĐ��ŽůůĞĐƟǀĞ�dƌĂŶƐƉŽƌƚ�ĂŶĚ�dƌĂĨͲ
ĮĐ�;^WdƌĂŶƐ͕�ϮϬϭϯͿ͘���ƐĞĐƟŽŶ�ŽĨ�ƚŚŝƐ�ƉƌŽũĞĐƚ�ŚĂƐ�ďĞĞŶ�ƐĞůĞĐƚĞĚ�ĂƐ�ƚŚĞ�
ƌĞŐŝŽŶ�ƚŽ�ďĞ�ƐƚƵĚŝĞĚ�ŝŶ�ƚŚŝƐ�ŵĂƐƚĞƌ�ƚŚĞƐŝƐ͘�DŽƌĞ�ƐƉĞĐŝĮĐĂůůǇ͕ �ƚŚĞ�ƐƚƵĚǇ�
ĨŽĐƵƐĞƐ�ŽŶ�Ă�Ϯ�ŬŵͲ�ĨƌĂŐŵĞŶƚ�ŽĨ�ƚŚĞ�WĞƌŝŵĞƚĞƌ�̂ ǇƐƚĞŵ�/ƚĂŝŵ�WĂƵůŝƐƚĂͲ�̂ ĆŽ�
DĂƚĞƵƐ� ^ĞĐƟŽŶ� ///͕�ǁŚĞƌĞ�ŵŽƐƚ�ŽĨ� ƚŚĞ�ĞǆƉƌŽƉƌŝĂƟŽŶ�ŽĨ�ƉƌŝǀĂƚĞ�ŚŽƵƐͲ
ŝŶŐ�ĂŶĚ�ĐŽŵŵĞƌĐĞ�ǁŝůů�ƚĂŬĞ�ƉůĂĐĞ͘���ƉĂƌƟĐƵůĂƌůǇ�ĐŽŵƉůĞǆ�ƐĞŐŵĞŶƚ͕�ƚŚĞ�
/ƚĂŝŵ�WĂƵůŝƐƚĂͲ�^ĆŽ�DĂƚĞƵƐ�ďƵƐ�ĐŽƌƌŝĚŽƌ�ƉƌŽũĞĐƚ�ƉƌŽǀŝĚĞƐ�Ă�ƐƵŝƚͲĂďůĞ�ƐĐĞͲ
ŶĂƌŝŽ�ǁŚĞƌĞ�ĚŝīĞƌĞŶƚ�ƚĞĐŚŶŽůŽŐŝĞƐ�ĐŽƵůĚ�ďĞ�ƚĞƐƚĞĚ͕�ŝŵƉůĞŵĞŶƚĞĚ�ĂŶĚ�
ŵŽŶŝƚŽƌĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƌĞƉůŝĐĂƚĞ�ƚŚĞŵ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ĐŝƚǇ͘
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dŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ͕ �ŝƐ�ƚŽ�ƚƌǇ�ƚŽ�ŝŶƚĞŐƌĂƚĞ�ǁĂƚĞƌ�ƐĞŶƐŝƟǀĞ�ĚĞƐŝŐŶ�
;ŝŶ�ƚŚĞ�ĨŽƌŵ�ŽĨ�ƐƵƐƚĂŝŶĂďůĞ�ĚƌĂŝŶĂŐĞ�ƐǇƐƚĞŵƐ�ĂŶĚ�ŐƌĞĞŶ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞͿ�
ĂƐ� Ă� ƉůĂƵƐŝďůĞ� ŝŶƐƚƌƵŵĞŶƚ� ĨŽƌ� ƐƚŽƌŵ� ǁĂƚĞƌ� ŵĂŶĂŐĞŵĞŶƚ� ǁŝƚŚŝŶ� ĐŽŶͲ
ǀĞŶƟŽŶĂůůǇ�ƉůĂŶŶĞĚ�ƚƌĂŶƐŝƚ�ƉƌŽũĞĐƚƐ͘��ƵƌƌĞŶƚůǇ͕ �ƚŚĞ�Ăŝŵ�ŽĨ�ƚŚŝƐ�ŬŝŶĚ�ŽĨ�
ƚƌĂŶƐƉŽƌƚĂƟŽŶ�;�ZdͿ�ŝƐ�ƚŽ�ƌĞĚƵĐĞ��KϮ�ĞŵŝƐƐŝŽŶƐ͕�ƌĞĚƵĐĞ�ƚƌĂǀĞů�ƟŵĞ�ĂŶĚ�
ŚĞůƉ�ƚŽ�ŽďƚĂŝŶ�Ă�ďĞƩĞƌ�ƋƵĂůŝƚǇ�ŽĨ�ůŝĨĞ�ĨŽƌ�ƚŚĞ�ĐŝƟǌĞŶƐ͕�ďƵƚ�ƚŚĞ�ƌĞƋƵŝƌĞĚ�
ďƵŝůƚ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŽĨ� ƚŚĞ��Zd� ƐǇƐƚĞŵ� ĨĂůůƐ� ƐŚŽƌƚ� ƚŽ� ƐĞƌŝŽƵƐůǇ�ĂĚĚƌĞƐƐ�
ƚŚĞ� ŝŵƉĂĐƚ�ŽĨ�ĂĚĚĞĚ�ƉĂǀĞĚ�ĂƌĞĂƐ� ŝŶƚŽ�ƚŚĞ�ďƵŝůƚ�ĞŶǀŝƌŽŶŵĞŶƚ͕�ƉƌŽĚƵĐͲ
ŝŶŐ� ĐŽŶƐŝĚĞƌĂďůĞ� ƌĞĚƵĐƟŽŶ� ŽĨ� ƉĞƌǀŝŽƵƐ� ƐƵƌĨĂĐĞƐ� ĂŶĚ� ĐŽŶƚƌŝďƵƟŶŐ� ƚŽ�
ƚŚĞ�ŚĞĂƚ�ŝƐůĂŶĚ�ĞīĞĐƚ�ŝŶ�ĐŝƟĞƐ͘�dŚŝƐ�ƐŝƚƵĂƟŽŶ�ƉƌŽǀŝĚĞƐ�ĞǆƉĞƌƚƐ�Ă�ƵŶŝƋƵĞ�
ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ŝŶƚƌŽĚƵĐĞ�ǁĂƚĞƌ�ƐĞŶƐŝƟǀĞ�ĚĞƐŝŐŶ�ŝŶƚŽ�ƚƌĂŶƐŝƚ�ƐǇƐƚĞŵƐ�ĂƐ�
ŵƵůƟͲůĞǀĞů͕�ŵƵůƟͲƉƵƌƉŽƐĞ͕� ŝŶƚĞŐƌĂƚĞĚ� ŝŶƚĞƌǀĞŶƟŽŶƐ� ƚŚĂƚ� ůŝŶŬ�ĚŝīĞƌĞŶƚ�
ƐƚĂŬĞŚŽůĚĞƌƐ�Ăƚ� ƚŚĞ�ĐŝƚǇ�ƉůĂŶŶŝŶŐ� ƐƚĂŐĞ�ĂŶĚ�ƉƌŽǀŝĚĞ�Ă� ĐŽŵƉƌĞŚĞŶƐŝǀĞ�
ƌĞƐƉŽŶƐĞ�ƚŽ�ĐƵƌƌĞŶƚ�ĐŝƚǇͲůŝǀŝŶŐ�ĐŚĂůůĞŶŐĞƐ͕�ǁŝƚŚ�ǀŝƐŝďůĞ�ƉŽƐŝƟǀĞ�ŝŵƉƌŽǀĞͲ
ŵĞŶƚƐ�ŝŶ�ƚŚĞ�ůŝĨĞƐƚǇůĞ�ŽĨ�ƚŚĞ�ŝŶŚĂďŝƚĂŶƚƐ�ŽĨ�ƚŚĞ�ĐŝƚǇ͘

dŚŝƐ�ƚŚĞƐŝƐ�ŝƐ�ŽƌŐĂŶŝǌĞĚ�ŝŶ�ĮǀĞ�ƉĂƌƚƐ͘�dŚĞ�ĮƌƐƚ�ƚǁŽ�ĐŚĂƉƚĞƌƐ�ĂŶĂůǇǌĞ�ƚŚĞ�
ůŽĐĂů�ŚŝƐƚŽƌǇ�ĂŶĚ�ĐŽŶĚŝƟŽŶƐ͕�ǁŝƚŚ�ƐƉĞĐŝĂů�ƌĞŐĂƌĚ�ƚŽ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�
ŽĨ�ƚŚĞ�ŶĞǁ�DĂƐƚĞƌ�WůĂŶ�ĨŽƌ�ƚŚĞ�ĐŝƚǇ�ŽĨ�^ĆŽ�WĂƵůŽ͘�dŚĞ�ƌĞĂůŝǌĂƟŽŶ�ĂŶĚ�
ƉĂƐƐŝŶŐ�ŽĨ�ƚŚŝƐ�ůĞŐĂů�ŝŶƐƚƌƵŵĞŶƚ�ŝƐ�ƉĂƌĂŵŽƵŶƚ�ƚŽ�ƚŚĞ�ĨƵƚƵƌĞ�ĚĞǀĞůŽƉŵĞŶƚ�
ŽĨ�ƚŚĞ�ĐŝƚǇ�ŝŶ�ůŝĞƵ�ŽĨ�ƚŚĞ�ǀĞƌǇ�ƉƌĞƐƐŝŶŐ�ĐŚĂůůĞŶŐĞƐ�ŽĨ�ŽǀĞƌƉŽƉƵůĂƟŽŶ͕�ǁĂͲ
ƚĞƌ�ĐƌŝƐŝƐ�ĂŶĚ�ŽƚŚĞƌ�ĐůŝŵĂƚĞ�ƌĞůĂƚĞĚ�ƉƌŽďůĞŵƐ͘��ŚĂƉƚĞƌ�ƚǁŽ�ŝŶƚƌŽĚƵĐĞƐ�
ƚŚĞ�ƐƉĞĐŝĮĐ�ƐƚƵĚǇ�ĂƌĞĂ�͞ĂƐ�ŝƐ͕͟ �ĂƐ�ŝƚ�ǁĂƐ�ƉƌĞƐĞŶƚĞĚ�ĂŶĚ�ĂƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�
ůŽĐĂů�ĂƵƚŚŽƌŝƟĞƐ�ŝŶ�ϮϬϭϯ͘�/Ŷ�ƚŚĞ�ƐĂŵĞ�ĐŚĂƉƚĞƌ͕ �ŝŶƚĞƌŶĂƟŽŶĂů�ďĞƐƚ�ƉƌĂĐͲ
ƟĐĞ�ĞǆĂŵƉůĞƐ�ĂƌĞ�ĂŶĂůǇǌĞĚ�ĂŶĚ�ƚŚĞŝƌ�ƌĞƐƵůƚƐ�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�ĂĚĂƉƚͲ
ĂďůĞ�ƐŽůƵƟŽŶƐ�ĨŽƌ�ƚŚĞ�ƐŝƚĞ�ŝŶ�ƋƵĞƐƟŽŶ͘�

dŚĞ� ƚŚŝƌĚ� ĐŚĂƉƚĞƌ� ƉƌĞƐĞŶƚƐ� ƚŚĞ� ŝŶǀĞƐƟŐĂƟŽŶ� ŽĨ� ƉŽƚĞŶƟĂů� ƐƚŽƌŵǁĂƚĞƌ�
ŵĂŶĂŐĞŵĞŶƚ�ƚĞĐŚŶŽůŽŐŝĞƐ�ƚŽ�ďĞ� ŝŵƉůĞŵĞŶƚĞĚ�ĂůŽŶŐ�Ă�Ϯ�ŬŵͲƐĞŐŵĞŶƚ�
ŽĨ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ�ďƵƐ�ĐŽƌƌŝĚŽƌ�;ƐƚƵĚǇ�ĂƌĞĂͿ͘�/Ŷ�ƚŚĞ�ĨŽƵƌƚŚ�
ĐŚĂƉƚĞƌ͕ �ǀŝƌƚƵĂů�ƌĞƉƌĞƐĞŶƚĂƟŽŶƐ�ŽĨ�ƚŚĞ�ƐŝƚĞ�ǁŝƚŚ�ƚŚĞ�ƉƌĞǀŝŽƵƐůǇ�ƐƚƵĚŝĞĚ�
ƚĞĐŚŶŽůŽŐŝĞƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ĂƐ�Ă�ĚĞƐŝŐŶ�ƚŽŽůŬŝƚ�ǁŝƚŚ�ŐƵŝĚĞůŝŶĞƐ�ĨŽƌ�ƚŚĞ�
ŝŵƉůĞŵĞŶƚĂƟŽŶ͘

dŚĞ�ĮŌŚ�ĐŚĂƉƚĞƌ�ĞǆƉŽƐĞƐ�ƚŚĞ�ĐŽŶĐůƵƐŝŽŶƐ�ĂŶĚ�ĞǆƉĞĐƚĂƟŽŶƐ�ĂďŽƵƚ�ƚŚĞ�
ĨƵƚƵƌĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƉƵďůŝĐ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ� ŝŶ� ĐŝƟĞƐ�Ăƚ�Ă�ƟŵĞ�ǁŚĞƌĞ�
ƉŚǇƐŝĐĂů�ĂŶĚ�ĞĐŽŶŽŵŝĐ�ŐƌŽǁƚŚ�ŵƵƐƚ�ŝŶĐůƵĚĞ�ƐƵƐƚĂŝŶĂďŝůŝƚǇ�ĂŶĚ�ĂĚĂƉƚĂͲ
ƟŽŶ�ƚŽ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�Ăƚ�Ăůů�ůĞǀĞůƐ�ŽĨ�ĂĐƟŽŶ͘
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&ŝŐƵƌĞ�ϭ͗ϭ��ƵƐ�ZĂƉŝĚ�dƌĂŶƐŝƚ�ƐǇƐƚĞŵ�ĂƌŽƵŶĚ�ƚŚĞ�ǁŽƌůĚ�;/d�W͕ �ϮϬϭϭͿ͘
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dŚĞ�ƋƵĂŶƟƚĂƟǀĞ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ŽĨ�ƚŚŝƐ�ƚŚĞƐŝƐ�ĐŽŶƐŝƐƚĞĚ�ŽŶ�ĂŶ�ĞǆͲ
ƚĞŶƐŝǀĞ�ůŝƚĞƌĂƚƵƌĞ�ƌĞǀŝĞǁ�ŽŶ�ƚŽƉŝĐƐ�ƌĞůĂƚĞĚ�ƚŽ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ͕�ƐƚŽƌŵ�ǁĂͲ
ƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ͕�ƵƌďĂŶ�ŵŽďŝůŝƚǇ͕ �ĐŝƚǇ�ƉůĂŶŶŝŶŐ�ĂŶĚ�ďĞƐƚ�ƉƌĂĐƟĐĞ�ĞǆĂŵͲ
ƉůĞƐ�ĨƌŽŵ�ĚŝīĞƌĞŶƚ�ƉĂƌƚƐ�ŽĨ�ƚŚĞ�ǁŽƌůĚ͘�dŚĞ�ƌĞƐĞĂƌĐŚ�ŝŶĐůƵĚĞĚ�ŝŶƚĞƌǀŝĞǁƐ�
ǁŝƚŚ�ĞǆƉĞƌƚƐ� ŝŶ� ƚŚĞ�ĮĞůĚƐ�ŽĨ�ŵĞƚĞŽƌŽůŽŐǇ͕ �ŚǇĚƌŽůŽŐǇ�ĂŶĚ�ƵƌďĂŶ�ƉůĂŶͲ
ŶŝŶŐ͘��ĂƚĂ�ǁĂƐ�ĂůƐŽ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƉƵďůŝĐ�ƌĞĐŽƌĚƐ�ĨƌŽŵ�^WdƌĂŶƐ͕�WD^W�
;DƵŶŝĐŝƉĂůŝƚǇ�ŽĨ�^ĆŽ�WĂƵůŽͿ͕�/�'��;�ƌĂǌŝůŝĂŶ�/ŶƐƟƚƵƚĞ�ŽĨ�'ĞŽŐƌĂƉŚǇ�ĂŶĚ�
^ƚĂƟƐƟĐƐͿ͕�ĂŶĚ�ŽƚŚĞƌ�ůŽĐĂů� ŝŶƐƟƚƵƟŽŶĂů�ƐŽƵƌĐĞƐ�ƐƵĐŚ�ĂƐ�^���^W�;ŝŶĨŽƌͲ
ŵĂƟŽŶ�ĂďŽƵƚ�ǁĂƚĞƌ�ĐŽŶƐƵŵƉƟŽŶ�ĂŶĚ�ƐĂŶŝƚĂƟŽŶͿ�ĂŶĚ�^/hZ��;DƵŶŝĐŝƉĂů�
^ĞĐƌĞƚĂƌǇ�ŽĨ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĂŶĚ�WƵďůŝĐ�ǁŽƌŬƐͿ͘

dŚĞ�ƋƵĂůŝƚĂƟǀĞ�ƉĂƌƚ�ŽĨ� ƚŚĞ� ƌĞƐĞĂƌĐŚ�ĐŽŶƐŝƐƚĞĚ�ŽŶ�ƉĞƌƐŽŶĂů� ŝŶƚĞƌǀŝĞǁƐ�
ĂŶĚ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ǁŝƚŚ�ůŽĐĂů�ŝŶŚĂďŝƚĂŶƚƐ͕�ƐƚĂŬĞŚŽůĚĞƌƐ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ͕�
ĂŶĚ�ƵƐĞƌƐ�ŽĨ�ƉƵďůŝĐ�ƚƌĂŶƐƉŽƌƚ�ĚƵƌŝŶŐ�ƚŚĞ�ĮĞůĚ�ƚƌŝƉ�ƚŽ�^ĆŽ�WĂƵůŽ�ŝŶ�KĐƚŽͲ
ďĞƌ͕ �ϮϬϭϰ͘�dŚĞ�ƋƵĂůŝƚĂƟǀĞ�ƌĞƐĞĂƌĐŚ�ĂůƐŽ�ŝŶĐůƵĚĞƐ�ŝŵƉƌĞƐƐŝŽŶƐ�ĐŽůůĞĐƚĞĚ�
ĨƌŽŵ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ĨĂĐƵůƚǇ�ĨƌŽŵ�ƚŚĞ�h^WͲ^ĆŽ��ĂƌůŽƐ�ĂŶĚ�,ĂĨĞŶ�ŝƚǇ�
hŶŝǀĞƌƐŝƚǇ�ŝŶ�,ĂŵďƵƌŐ͕�ǁŚŽ�ƚŽŽŬ�ƉĂƌƚ�ŽŶ�ƚŚĞ�hƌďĂŶ�^ƚƵĚŝĞƐ�tŽƌŬƐŚŽƉ�
ŝŶ�&ĞďƌƵĂƌǇ͕ �ϮϬϭϰ͘�

/Ŷ� ƚŚŝƐ� ƐƚƵĚǇ͕ � ƚŚĞ�ƉŽƚĞŶƟĂů� ŝŶƚĞŐƌĂƟŽŶ�ŽĨ�ŇŽŽĚ�ĐŽŶƚƌŽů�ŵĞĂƐƵƌĞƐ� ŝŶƚŽ�
ƌŽĂĚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ƐǇƐƚĞŵƐ�ǁĂƐ�ĞǀĂůƵĂƚĞĚ�ďǇ�ƵƐŝŶŐ�Ă�ĚŝŵĞŶƐŝŽŶŝŶŐ�ƚŽŽů�
ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�ĐŝƚǇ�ŽĨ��ŽƩƌŽƉ�ŝŶ�'ĞƌŵĂŶǇ͘�͞�ĞƌĞĐŚŶƵŶŐ�ĞŝŶĞƌ�ZĞŐĞŶͲ
ǁĂƐƐĞƌǀĞƌƐŝĐŬĞƌƵŶŐƐĂŶůĂŐĞ�ŶĂĐŚ��t�Ͳ��ϭϯϴ�ʹ sŽŶ�ĚĞƌ�DƵůĚĞ�ďŝƐ�̂ ŝĐŬĞƌͲ
ƐĐŚĂĐŚƚ͟�;�ĂůĐƵůĂƟŽŶ�ŽĨ�Ă�^ƚŽƌŵ�ǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ�ƐǇƐƚĞŵ�ĂĐĐŽƌĚŝŶŐ�
ƚŽ�'ĞƌŵĂŶ�>Ăǁ��t�Ͳ�Ͳϭϯϴ�ʹ� ĨƌŽŵ�ďĂƐŝŶ�ƵŶƟů� ŝŶĮůƚƌĂƟŽŶ�ƐŚĂŌͿ� ŝƐ�ĂŶ�
�ǆĐĞůͲĮůĞ�ƚŚĂƚ�ĐĂůĐƵůĂƚĞƐ�ƚŚĞ�ĚŝŵĞŶƐŝŽŶƐ�ŽĨ�ǀĂƌŝŽƵƐ�ƐƚŽƌŵ�ǁĂƚĞƌ�ŵĂŶͲ
ĂŐĞŵĞŶƚ�ĚĞǀŝĐĞƐ�ƐƵĐŚ�ĂƐ͗�ƐƵƌĨĂĐĞ�ŝŶĮůƚƌĂƟŽŶ͕�ďĂƐŝŶ�ŝŶĮůƚƌĂƟŽŶ͕�ƚƌĞŶĐŚ�
ŝŶĮůƚƌĂƟŽŶ͕�ƉŝƉĞ�ĂŶĚ�ƚƌĞŶĐŚ�ŝŶĮůƚƌĂƟŽŶ͕�ďĂƐŝŶ�ĂŶĚ�ƚƌĞŶĐŚ�ŝŶĮůƚƌĂƟŽŶ�ĂŶĚ�
ƐŚĂŌ�ŝŶĮůƚƌĂƟŽŶ͘�dŚĞ�ĮƌƐƚ�ƐƚĞƉ�ǁĂƐ�ƚŽ�ŽďƚĂŝŶ�ůŽĐĂů�ƌĂŝŶ�ĚĂƚĂ�ďĂƐĞĚ�ŽŶ�
ƐƉĞĐŝĮĐ�ƉƌĞĐŝƉŝƚĂƟŽŶ�ĮŐƵƌĞƐ�ĐŽůůĞĐƚĞĚ�ĚƵƌŝŶŐ�ůŽŶŐ�ƉĞƌŝŽĚƐ�ŽĨ�ƟŵĞ͘

��ŵĂũŽƌ�ĐŚĂůůĞŶŐĞ�ǁĂƐ�ƚŽ�ĮŶĚ�ĚĂƚĂďĂƐĞƐ�ĐĂƉĂďůĞ�ŽĨ�ƉƌŽǀŝĚŝŶŐ�ƐƉĞĐŝĮĐ�
ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƌĂŝŶ�ĞǀĞŶƚƐ�ŝŶ�^ĆŽ�WĂƵůŽ�ŝŶ�ƚŚĞ�ƌĞƋƵŝƌĞĚ�ĨŽƌŵĂƚ�ĨŽƌ�
ƚŚĞ�ĚŝŵĞŶƐŝŽŶŝŶŐ�ƚŽŽů�ĐƌĞĂƚĞĚ�ŝŶ��ŽƩƌŽƉ͕�'ĞƌŵĂŶǇ͘��ĞŵŽŐƌĂƉŚŝĐ�ĂŶĚ�
ŐĞŽŐƌĂƉŚŝĐ� ŝŶĨŽƌŵĂƟŽŶ͕� ĨŽƌ� ĞǆĂŵƉůĞ͕� ŝƐ� ŽďƚĂŝŶĞĚ�ŵĂŝŶůǇ� ƚŚƌŽƵŐŚ� ƚŚĞ�
/�'��ĂŶĚ��ĂƚĂ'�K�ĚĂƚĂ�ďĂƐĞƐ͕�ǁŚŝĐŚ�ŐĂƚŚĞƌ�ƚŚĞ�ŵŽƐƚ�ƌĞůŝĂďůĞ�ĚĂƚĂ�ĨŽƌ�
Ăůů�ŵƵŶŝĐŝƉĂůŝƟĞƐ�ŝŶ�ƚŚĞ�ĐŽƵŶƚƌǇ�ǁŝƚŚ�Ăƚ�ůĞĂƐƚ�Ă�ƚĞŶ�ǇĞĂƌ�ƉĞƌŝŽĚŝĐŝƚǇ͘��ŶͲ
ǀŝƌŽŶŵĞŶƚĂů�ŝŶĨŽƌŵĂƟŽŶ͕�ŝŶ�ƚƵƌŶ͕�ŝƐ�ƐĞĐƚŽƌĂů͕�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ŶĂƚƵƌĂů�
ĞůĞŵĞŶƚ�ƚŽ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�;ǁĂƚĞƌ͕ �Ăŝƌ͕ �ƐŽŝů͕�ĞƚĐ͘Ϳ͘��Ɛ�ƚŚĞ�ƉƌŽƉŽƐĂů�ŚĞƌĞ�ŝƐ�

1.1�DĞƚŚŽĚŽůŽŐǇ
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ƚŽ�ǁŽƌŬ�ǁŝƚŚ�ƚŚĞ� ŝƐƐƵĞ�ŽĨ�ƐƚŽƌŵ�ǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ͕� /�ĐŚŽƐĞ�ƚŽ�ƵƐĞ�Ă�
ĚĂƚĂďĂƐĞ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƉĞƌƐŽŶĂů�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ǁŝƚŚ�WƌŽĨĞƐƐŽƌ�WůŝŶŝŽ�
dŽŵĂǌ͕�ǁŚŽ�ŚĂƐ�ĂůŵŽƐƚ�ϱϬ�ǇĞĂƌƐ�ŽĨ�ĞǆƉĞƌŝĞŶĐĞ�ĂƐ�Ă�ŚǇĚƌĂƵůŝĐ�ĞŶŐŝŶĞĞƌ͕ �
ƐƉĞĐŝĂůŝǌĞĚ� ŝŶ� ƐƚŽƌŵ�ǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ�ĂŶĚ� ƐĂŶŝƚĂƟŽŶ� ŝŶ�'ƵĂƌƵůŚŽƐ͕�
^ĆŽ�WĂƵůŽ͘��

/с�ϰϴϱϱ͕ϯ�ǆ�d�ΔϬ͕ϭϴϭͬ�;�ƚ�н�ϭϱͿ�ΔϬ͕ϴϵ�

d�с�ǇĞĂƌƐ͖�ƚсŵŝŶƵƚĞƐ͖�/с�>ͬƐ�ǆ�ŚĂ

�ƋƵĂƟŽŶ�ϭ͗ϭ�ʹ�&ŽƌŵƵůĂ�ƵƐĞĚ�ďǇ�WĂƵůŽ�^ĂŵƉĂŝŽ�tŝůŬĞ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ƉƌĞͲ
ĐŝƉŝƚĂƟŽŶ�ĚĂƚĂ�ĨƌŽŵ�^ĆŽ�WĂƵůŽ�ŝŶ�ϭϵϳϮ�;dŽŵĂǌ͕�ϮϬϭϱͿ͘

/Ŷ�ŽƌĚĞƌ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ŶĞĐĞƐƐĂƌǇ�ŝŶƉƵƚ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ��ŽƩƌŽƉ�ƚŽŽů͕�ƚŚĞ�ƉƌŽũͲ
ĞĐƚ�ĂƌĞĂƐ�ŚĂĚ�ƚŽ�ďĞ�ĐĂůĐƵůĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ŚĞůƉ�ŽĨ�����ƉƌŽŐƌĂŵƐ�;�ƵƚŽ���͕�
�ƌĐŚŝ���Ϳ͘�dŚĞ�ƉůĂŶƐ�ŽĨ�ƚŚĞ�ĐŽƌƌŝĚŽƌ�ŝŶƚĞƌǀĞŶƟŽŶ�ŝŶ�ƚŚĞ��ĂƐƚĞƌŶ�ZĞŐŝŽŶ�
Ϯ�ǁĞƌĞ�ĨŽƵŶĚ�ŝŶ�W�&�ĨŽƌŵĂƚ�Ăƚ�ƚŚĞ�DƵŶŝĐŝƉĂůŝƚǇ�ŽĨ�^ĆŽ�WĂƵůŽ Ɛ͛�ǁĞďƐŝƚĞ͘�
dŚĞ�ƉƵďůŝĐ�ĮůĞƐ�ǁĞƌĞ�ƚŚĞŶ�ĐŽŶǀĞƌƚĞĚ�ŝŶƚŽ�����ĮůĞƐ�ĂŶĚ�ƌĞĚƌĂǁŶ�ĨŽƌ�ďĞƚͲ
ƚĞƌ�ŐƌĂƉŚŝĐ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ͘

�ŌĞƌ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ƚĞĐŚŶŽůŽŐŝĞƐ�ǁĞƌĞ�ƐŝŵƵůĂƚĞĚ�ƵƐŝŶŐ�ƚŚĞ��ŽƩƌŽƉ�ƚŽŽů͕�
ƚŚĞ�ƉƌŽƉŽƐĞĚ�ƐŽůƵƟŽŶƐ�ǁĞƌĞ�ĚƌĂǁŶ�ƵƐŝŶŐ�����ƉƌŽŐƌĂŵƐ�ĂŶĚ�ƉůĂŶƐ�ǁĞƌĞ�
ŐĞŶĞƌĂƚĞĚ�ƚŽ�ĐŽŵƉŝůĞ�Ă�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ĚĞƐŝŐŶ�ƚŽŽůŬŝƚ͘�
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dŚĞ�͚ sŝůĂ͛�;ǀŝůůĂŐĞͿ�ŽĨ�̂ ĆŽ�WĂƵůŽ�ǁĂƐ�ĨŽƵŶĚĞĚ�ďǇ�WŽƌƚƵŐƵĞƐĞ�:ĞƐƵŝƚ�ƉƌŝĞƐƚƐ�
ŝŶ�ĂŶ�ĂůƌĞĂĚǇ�ĞǆŝƐƟŶŐ�ŶĂƟǀĞ�dƵƉŝ�ǀŝůůĂŐĞ�ĐĂůůĞĚ͗�WŝƌĂƟŶŝŶŐĂ͘�dŚĞ�dƵƉŝ�ŚĂĚ�
ƐĞƩůĞĚ� ŽŶ� ƚŚĞ� ŇĂƚ� ĂƌĞĂ� ďĞƚǁĞĞŶ� ƚŚĞ� dĂŵĂŶĚƵĂƚĞş� ĂŶĚ� �ŶŚĂŶŐĂďĂƷ�
ƌŝǀĞƌƐ�;/�'�͕�ϮϬϭϰͿ͘�&Žƌ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϯϬϬ�ǇĞĂƌƐ͕�ƚŚĞ�sŝůĂ�ŽĨ�^ĆŽ�WĂƵůŽ�
ĞǆŝƐƚĞĚ�ƐŽůĞůǇ�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞƐĞ�ƚǁŽ�ƌŝǀĞƌƐ͕�ƚŽĚĂǇ�ƚŚĞǇ�ĂƌĞ�ĨŽƌŐŽƩĞŶ͕�ŝŶͲ
ǀŝƐŝďůĞ�;&ĞƌƌĂǌ�Ğƚ�Ăů͕�ϮϬϬϵͿ͘�

 

&ŝŐƵƌĞ�ϭ͗Ϯ�^Ɵůů�ŝŵĂŐĞ�ŽĨ�ǀŝĚĞŽ�͞�ŶƚƌĞ�ZŝŽƐ͟�ƐŚŽǁŝŶŐ�ƚŚĞ�ůŽĐĂƟŽŶ�ŽĨ�ƚŚĞ�ĨŽƵŶĚĂƟŽŶ�ŽĨ�
^ĆŽ�WĂƵůŽ�;&ĞƌƌĂǌ�Ğƚ�Ăů͕�ϮϬϬϵͿ͘

'ƌĂĚƵĂůůǇ͕ �ĂƐ�ƚŚĞ�ĐŝƚǇ�ŐƌĞǁ�ĞǆƉŽŶĞŶƟĂůůǇ�ĨĂƐƚ͕�Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�
ϮϬƚŚ��ĞŶƚƵƌǇ͕ �ƚŚĞ�ƌŝǀĞƌƐ�ďĞĐĂŵĞ�ŽďƐƚĂĐůĞƐ�ĨŽƌ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ�
ĐŝƚǇ�;ĂŶĚ�ůĂŶĚ�ƐƉĞĐƵůĂƟŽŶͿ�ƐŽ�ƚŚĞ�ƉƌĂĐƟĐĞ�ŽĨ�ĐŚĂŶŶĞůŝŶŐ�ĂŶĚ�ĐŽǀĞƌŝŶŐ�
ƚŚĞ�ǁĂƚĞƌĐŽƵƌƐĞƐ�ŚĂĚ�ďĞŐƵŶ͗�dŚĞ�dĂŵĂŶĚƵĂƚĞş�ǁĂƐ�ĚŝƐƚĂŶĐĞĚ�ĨƌŽŵ�ŝƚƐ�
ĨŽƌŵĞƌ�ďĂŶŬƐ͕�ŐŝǀŝŶŐ�ƐƉĂĐĞ�ƚŽ�ƵƌďĂŶ�ƌĞĨŽƌŵƐ͘�/Ŷ�ƚŚĞ�ϮϬƐ͕�ƚŚĞ�ƚǁŽ�ƌŝǀĞƌƐ�
ƚŚĂƚ�ĚŝǀŝĚĞĚ�ƚŚĞ�ĐŝƚǇ�ǁĞƌĞ�ƚƌĂŶƐĨŽƌŵĞĚ�ŝŶƚŽ�ƉĂƌŬƐ͗��ŶŚĂŵŐĂďĂƷ�WĂƌŬ͕�
ŽǀĞƌ�ƚŚĞ�ĐƌĞĞŬ�ǁŝƚŚ�ŚŝƐ�ŶĂŵĞ͕�ĂůƌĞĂĚǇ�ĐŚĂŶŶĞůĞĚ�ďƵƌŝĞĚ͖�ĂŶĚ�ƚŚĞ��Žŵ�
WĞĚƌŽ�//�WĂƌŬ�ŽŶ�ƚŚĞ�ďĂŶŬƐ�ŽĨ�ƌŝǀĞƌ�dĂŵĂŶĚƵĂƚĞş�;&ĞƌƌĂǌ�Ğƚ�Ăů͕�ϮϬϬϵͿ͘

WƌŽĨ͘ ��ůĞǆĂŶĚƌĞ��ĞůŝũĂŝĐŽǀ�;&�hͲh^WͿ͕�ǁŚĞŶ�ŝŶƚĞƌǀŝĞǁĞĚ�ĨŽƌ�ƚŚĞ�͞�ŶƚƌĞ�
ZŝŽƐ͟�ĚŽĐƵŵĞŶƚĂƌǇ�ĂďŽƵƚ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ�ĐŝƚǇ� ŝŶ�ƌĞůĂƟŽŶƐŚŝƉ�
ƚŽ�ŝƚƐ�ǁĂƚĞƌĐŽƵƌƐĞƐ͕�ŵĞŶƟŽŶƐ�ƚŚĂƚ�Ă�ĐƌƵĐŝĂů�ƉŽŝŶƚ�ŝŶ�ŚŝƐƚŽƌǇ�ǁĂƐ�ŝŶ�ϭϵϮϮ�
ǁŚĞŶ�͞ƚŚĞ�ĨĂŵŽƵƐ�ƐĂŶŝƚĂƌǇ�ĞŶŐŝŶĞĞƌ�&ƌĂŶĐŝƐĐŽ�^ĂƚƵƌŶŝŶŽ�ĚĞ��ƌŝƚŽ�;ǁŚŽ�
ĚĞƐŝŐŶĞĚ͕�ĨŽƌ�ĞǆĂŵƉůĞ�ƚŚĞ�ĐŚĂŶŶĞůƐ�ŽĨ�^ĂŶƚŽƐ�ĂŶĚ�ǁĂƐ�ƉƌĞƐŝĚĞŶƚ�ŽĨ�ƚŚĞ�
dŝĞƚĞ�ZŝǀĞƌ�/ŵƉƌŽǀĞŵĞŶƚ��ŽŵŵŝƐƐŝŽŶͿ�ƉƌŽƉŽƐĞĚ�ƚŚĞ�ƌĞƐĐƵĞ�ŽĨ�ƚŚĞ�ƵƌͲ
ďĂŶ�ƌŝǀĞƌ�ĞĚŐĞ�ŽĨ�ƚŚĞ�ƉƌŝŵŽƌĚŝĂů�ƉƵďůŝĐ�ĂƌĞĂ�ĨŽƌ�ƚŚĞ�ĨƵƚƵƌĞ�ŵĞƚƌŽƉŽůŝƐ͘�
^ĂƚƵƌŶŝŶŽ�ĚĞ��ƌŝƚŽ�ƐĂŝĚ�ƚŚĂƚ�ǁĞ�ƐŚŽƵůĚ�ŐƵĂƌĂŶƚĞĞ�ƚŚĞ� ŝŶƚĞŐƌŝƚǇ�ŽĨ�ƚŚĞ�
ŇŽŽĚƉůĂŝŶ�ŽĨ�dŝĞƚĞ�ZŝǀĞƌ�ǁŚŝĐŚ�ŚĂĚ�ĂŶ�ĂǀĞƌĂŐĞ�ǁŝĚƚŚ�ŽĨ�ŽŶĞ�ŬŝůŽŵĞƚĞƌ�
ƚŽ�ĮǀĞ�ŚƵŶĚƌĞĚ�ŵĞƚĞƌƐ͟�;&ĞƌƌĂǌ�Ğƚ�Ăů͕�ϮϬϬϵͿ͘��Ƶƚ�ƚŚĞ�ŐŽǀĞƌŶŵĞŶƚ�Ăƚ�ƚŚĞ�

ϭ͘Ϯ��ŽŶƚĞǆƚ
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ƟŵĞ�ĚŝĚ�ŶŽƚ�ĨŽůůŽǁ�ƚŚĞ�ǀŝƐŝŽŶĂƌǇ�ĂĚǀŝĐĞ�ĨƌŽŵ�^ĂƚƵƌŶŝŶŽ�ĚĞ��ƌŝƚŽ�ĂŶĚ�ŝŶ�
ϭϵϮϵ�ĨŽůůŽǁĞĚ�ŝŶƐƚĞĂĚ�ƚŚĞ�ĐĂƌͲĐĞŶƚƌŝĐ�ŵĂƐƚĞƌ�ƉůĂŶ�ĚĞƐŝŐŶĞĚ�ďǇ�&ƌĂŶĐŝƐͲ
ĐŽ�WƌĞƐƚĞƐ�DĂŝĂ�ĂŶĚ�hůŚŽĂ��ŝŶƚƌĂ͗�͞WůĂŶŽ�ĚĞ��ǀĞŶŝĚĂƐ�ĚĂ��ŝĚĂĚĞ�ĚĞ�^ĆŽ�
WĂƵůŽ͟�;&ĞƌƌĂǌ͕�ϮϬϬϵ͖�/�'�͕�ϮϬϭϯͿ͘�dŚĞ�ƉůĂŶ�ŵĂƌŐŝŶĂůŝǌĞĚ�;ĂŶĚ�ďƵƌŝĞĚͿ�
ƚŚĞ�ĞǆŝƐƟŶŐ�ǁĂƚĞƌĐŽƵƌƐĞƐ�ĂŶĚ�ǁĂƐ�ũƵƐƟĮĞĚ�ĂƐ�ĨŽůůŽǁŝŶŐ�ƚŚĞ�ƌĂĚŝĂů�ĐŽŶͲ
ĐĞŶƚƌŝĐ�ŵŽĚĞů�ĨƌŽŵ�ĐŝƟĞƐ�ŝŶ��ƵƌŽƉĞ�ƐƵĐŚ�ĂƐ�DŽƐĐŽǁ͕�WĂƌŝƐ͕�sŝĞŶŶĂ͖�ďƵƚ�
WƌĞƐƚĞƐ�DĂŝĂ�ĨĂŝůĞĚ�ƚŽ�ĂĚĚƌĞƐƐ�ƚŚĂƚ�ƚŚĞƐĞ�ĐŝƟĞƐ�ĚŝĚ�ŶŽƚ�ŽďůŝƚĞƌĂƚĞ�ƚŚĞŝƌ�
ƌŝǀĞƌƐ͕�ƚŚĞǇ�ǁĞƌĞ�ĚĞǀĞůŽƉĞĚ�ĂĐĐŽŵŵŽĚĂƟŶŐ�ƚŚĞ�ƌĂŝů͕�ƚŚĞ�ǁĂƚĞƌǁĂǇ͕ �ĂŶĚ�
ƚŚĞ�ŵŽƚŽƌĐĂƌ͘ �dŚŝƐ�ƉŽůŝƟĐĂů�ĚĞĐŝƐŝŽŶ�ƚĂŬĞŶ�ƐŽ� ůŽŶŐ�ĂŐŽ�ƐƟůů�ĂīĞĐƚƐ�ƚŚĞ�
ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ�ĐŝƚǇ�ĂŶĚ�ŝƐ�ƚŚĞ�ŽƌŝŐŝŶ�ŽĨ�ŵĂŶǇ�ŽĨ�ƚŚĞ�ƉŚǇƐŝĐĂů�ƉƌŽďͲ
ůĞŵƐ�ĞǆƉĞƌŝĞŶĐĞĚ�ƚŽĚĂǇ�;&ĞƌƌĂǌ�Ğƚ�Ăů͕�ϮϬϬϵͿ͘

dŽĚĂǇ͕ �^ĆŽ�WĂƵůŽ�ŚĂƐ�Ă�ŶĞǁ�DĂƐƚĞƌ�WůĂŶ�ĂŶĚ�ĞǀĞŶ�ŝĨ� ŝƚ�ƐƟůů�ŚĂƐ�ƐƚƌŽŶŐ�
͞ŵŽƚŽƌǁĂǇ�ƵƌďĂŶŝƐŵ͟�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ͕� ƚŚĞ�ŽďũĞĐƟǀĞƐ�ĂƌĞ�ŶŽ� ůŽŶŐĞƌ� ƚŽ�
ĂĐĐŽŵŵŽĚĂƚĞ� ƚŚĞ� ĐĂƌ� ĂŶĚ� ŝƚƐ� ĂĐĐŽŵƉĂŶǇŝŶŐ� ŝŶĚƵƐƚƌŝĞƐ͕� ƚŚĞ�Ăŝŵ� ŝƐ� ƚŽ�
ƉƌŽǀŝĚĞ�Ă�ŵŽƌĞ�ŚƵŵĂŶĞ�ĂŶĚ�ĨĂŝƌ�ĐŝƚǇ͕ �ǁŝƚŚ�ƐƵƐƚĂŝŶĂďŝůŝƚǇ�ĂŶĚ�ƌĞƐŝůŝĞŶĐĞ�
ĂƐ�ŽŶĞ�ŽĨ�ŝƚƐ�ŇĂŐƐ͘

&ŝŐƵƌĞ�ϭ͗ϰ�dŚĞŽƌĞƟĐĂů�ƐĐŚĞŵĞ�ŽĨ�ƚŚĞ�WůĂŶ�
ŽĨ�ƚŚĞ��ǀĞŶƵĞƐ�ŽĨ�^ĆŽ�WĂƵůŽ�;DĂŝĂ͕�ϭϵϯϬ͖�
�ŝďůŝŽƚĞĐĂ�ĚĂ�&�hͲh^W͕ �ϮϬϬϵͿ͘

&ŝŐƵƌĞ�ϭ͗ϯ�^Ɵůů�ŝŵĂŐĞƐ�ĨƌŽŵ�ǀŝĚĞŽ�ĚŽĐƵŵĞŶƚĂƌǇ�͞�ŶƚƌĞ�ZŝŽƐ͟�ƐŚŽǁŝŶŐ�ƚŚĞ�ĐĂŶĂůŝǌĂƟŽŶ�
ŽĨ�ƚŚĞ�dĂŵĂŶĚƵĂƚĞş�ZŝǀĞƌ�ŝŶ�ϭϵϭϮ�ĂŶĚ�ŝƚƐ�ĐƵƌƌĞŶƚ�ĐŽŶĚŝƟŽŶ�ŶĞĂƌ�ƚŚĞ�DƵŶŝĐŝƉĂů�DĂƌŬĞƚ�
ŝŶ�^ĆŽ�WĂƵůŽ�;&ĞƌƌĂǌ�Ğƚ�Ăů͕�ϮϬϬϵͿ͘
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KŶ�:ƵůǇ�ϯϬ͕�ϮϬϭϰ�DĂǇŽƌ�&ĞƌŶĂŶĚŽ�,ĂĚĚĂĚ�ƐŝŐŶĞĚ�ƚŚĞ�ŶĞǁ�ůĂǁ�ϭϲ͘ϬϱϬ�ͬ�
ϮϬϭϰ�ĂƉƉƌŽǀŝŶŐ�ƚŚĞ�DĂƐƚĞƌ�WůĂŶ�ĨŽƌ�ƚŚĞ�ĐŝƚǇ�ŽĨ�̂ ĆŽ�WĂƵůŽ�W>�ϲϴϴͬϭϯ�;WůĂͲ
ŶŽ��ŝƌĞƚŽƌ��ƐƚƌĂƚĠŐŝĐŽ�WƌŽũĞƚŽ�ĚĞ�>Ğŝ�ϲϴϴͬϭϯͿ͘�>Ăǁ�ϭϲ͘ϬϱϬ�ͬ�ϮϬϭϰ�ƉƌŽͲ
ǀŝĚĞƐ�Ă�ƐĞƚ�ŽĨ�ƉƌŝŶĐŝƉůĞƐ�ĂŶĚ�ƌƵůĞƐ�ƚŽ�ŐƵŝĚĞ�ƚŚĞ�ƵƐĞ�ĂŶĚ�ŐƌŽǁƚŚ�ŽĨ�ƚŚĞ�ĐŝƚǇ�
ĨŽƌ�ƚŚĞ�ŶĞǆƚ�ϭϲ�ǇĞĂƌƐ�;WD^W͕ �ϮϬϭϰͿ͘�dŚĞ�ŵĂŝŶ�ŽďũĞĐƟǀĞ�ŽĨ�ƚŚĞ�DĂƐƚĞƌ�
WůĂŶ�;W��Ϳ�ŝƐ�ƚŽ�ŚƵŵĂŶŝǌĞ�ĂŶĚ�ďĂůĂŶĐĞ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ�ĐŝƚǇ�ŝŶ�
ŽƌĚĞƌ�ƚŽ�ƌĞĚƵĐĞ�ƐŽĐŝŽͲƚĞƌƌŝƚŽƌŝĂů�ŝŶĞƋƵĂůŝƟĞƐ͘�,ŽƵƐŝŶŐ͕�ĞŶǀŝƌŽŶŵĞŶƚ�ĂŶĚ�
ƉƵďůŝĐ�ƚƌĂŶƐƉŽƌƚ�ĂƌĞ�ƐŽŵĞ�ŽĨ�ƚŚĞ�ŵĂŝŶ�ƚŽƉŝĐƐ�ĂĚĚƌĞƐƐĞĚ�ŝŶ�ƚŚŝƐ�ƉůĂŶ͘�

dŚĞ�ŶĞǁ�DĂƐƚĞƌ� WůĂŶ� ĨŽƌ� ƚŚĞ� ĐŝƚǇ� ŽĨ� ^ĆŽ�WĂƵůŽ� ĂŝŵƐ� ƚŽ� ĂĐĐŽŵƉůŝƐŚ� Ă�
ŵŽƌĞ�ƐƵƐƚĂŝŶĂďůĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ�ĐŝƚǇ͘�dŚƌŽƵŐŚ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ĞǆƚĞŶͲ
ƐŝŽŶ�ŽĨ�ƚŚĞ�ƉƵďůŝĐ�ƚƌĂŶƐƉŽƌƚĂƟŽŶ�ŶĞƚǁŽƌŬ͕�ƚŚĞ�ĂƵƚŚŽƌŝƟĞƐ�ĞǆƉĞĐƚ�ƚŽ�ƌĞͲ
ĚƵĐĞ� ŝŶĞƋƵĂůŝƟĞƐ�ĂŶĚ�ƉƌŽŵŽƚĞ�Ă�ďĞƩĞƌ� ŝŶƚĞƌĐŽŶŶĞĐƟŽŶ�ďĞƚǁĞĞŶ� ƚŚĞ�
ƉĞƌŝƉŚĞƌǇ�ĂŶĚ�ƚŚĞ�ĐŝƚǇ�ĐĞŶƚĞƌ͘ ��ŶŽƚŚĞƌ�ŵĂŝŶ�ĂƐƉĞĐƚ�ŽĨ�ƚŚĞ�ŶĞǁ�ƉůĂŶ�ŝƐ�
ƚŚĞ� ŝŶĐƌĞŵĞŶƚĂƟŽŶ�ŽĨ� ƚŚĞ�ƉůŽƚ�ŽĐĐƵƉĂŶĐǇ� ƌĂƚĞ͕� ƐĞĞŬŝŶŐ�ŵŽƌĞ�ĚĞŶƐŝƚǇ�
ĂŶĚ�ƉƌĞǀĞŶƟŶŐ�ĨƵƌƚŚĞƌ�ƵƌďĂŶ�ƐƉƌĂǁů�ŝŶ�ĂŶ�ĂůƌĞĂĚǇ�ĞǆƚĞŶĚĞĚ�ƵƌďĂŶ�ĨŽŽƚͲ
ƉƌŝŶƚ� ;WD^W͕ �ϮϬϭϰͿ͘��ĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞ� ƌĂƉƉŽƌƚĞƵƌ�ŽĨ� ƚŚĞ�WůĂŶ͕� ĐŽƵŶĐŝůͲ
ŵĂŶ�EĂďŝů��ŽŶĚƵŬŝ͕�ƚŚĞ�ŝŵƉĂĐƚƐ�ŽĨ�ƚŚŝƐ�ƉůĂŶƐ�ǁŝůů�ŽŶůǇ�ďĞĐŽŵĞ�ǀŝƐŝďůĞ�ďǇ�
ϮϬϭϲ�ĂŶĚ�ϮϬϭϳ�;>ĂŵĂƐ͕�ϮϬϭϰͿ͘�

dŽ�ĞŶƐƵƌĞ�ǁŝĚĞ�ƉĂƌƟĐŝƉĂƟŽŶ�ŽĨ�ƐŽĐŝĞƚǇ͕ �ŵĂŶĚĂƚŽƌǇ�ŝŶ�ƚŚĞ��ŝƚǇ�^ƚĂƚƵƚĞ͕�
ƚŚĞ�KƌŐĂŶŝĐ�>Ăǁ�ŽĨ�ƚŚĞ�DƵŶŝĐŝƉĂůŝƚǇ�ĂŶĚ�ŝŶ�ƚŚĞ�^ƚƌĂƚĞŐŝĐ�DĂƐƚĞƌ�WůĂŶ͕�
ƚŚĞ�hƌďĂŶ�DĞƚƌŽƉŽůŝƚĂŶ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů�WŽůŝĐǇ��ŽŵŵŝƩĞĞ�ƉƌŽŵŽƚͲ
ĞĚ�ϰϱ�ƉƵďůŝĐ�ŚĞĂƌŝŶŐƐ͗�ĨŽƵƌ�ŵĂĐƌŽͲƌĞŐŝŽŶĂů͕�ϯϭ�ƌĞŐŝŽŶĂů�ŝŶ�Ăůů�ďŽƌŽƵŐŚƐ͕�
ĂŶĚ�ƚĞŶ�ƚŚĞŵĂƟĐ͘�dŚĞ�ŚĞĂƌŝŶŐƐ�ǁĞƌĞ�ĚŝƐĐůŽƐĞĚ�ŝŶ�ďƌŽĂĚĐĂƐƚ�ƚĞůĞǀŝƐŝŽŶ͕�
ƌĂĚŝŽ͕�ŵĂŝŶƐƚƌĞĂŵ�ŶĞǁƐƉĂƉĞƌƐ͕�ŶĞŝŐŚďŽƌŚŽŽĚ�ŶĞǁƐƉĂƉĞƌƐ͕�ƉŽƐƚĞƌƐ� ŝŶ�
ďƵƐĞƐ�ĂŶĚ�ƐƵďǁĂǇ�ƚƌĂŝŶƐ͕�ĂƐ�ǁĞůů�ĐŽǀĞƌĂŐĞ�ŽĨ��ŚĂŵďĞƌ�ds�;ds��ĂŵĂƌĂͿ�
ĂŶĚ�ZĂĚŝŽ�tĞďĐĂŵ͘�DŽƌĞ� ƚŚĂŶ�ĮǀĞ� ƚŚŽƵƐĂŶĚ�ĐŝƟǌĞŶƐ�ƉĂƌƟĐŝƉĂƚĞĚ� ŝŶ�
ƚŚĞ�ƉƌŽĐĞƐƐ͕�ŽĨ�ǁŚŝĐŚ�ϯ͕ϰϭϬ�ƐŝŐŶĞĚ�ƚŚĞ�ĂƩĞŶĚĂŶĐĞ�ůŝƐƚƐ�ĂŶĚ�ϳϮϰ�ŵĂĚĞ�
ĐŽŵŵĞŶƚƐ�ƚŚƌŽƵŐŚ�ƐƉĞĞĐŚĞƐ�;�ĂŵĂƌĂ�DƵŶŝĐŝƉĂů�ĚĞ�^ĆŽ�WĂƵůŽ͕�ϮϬϭϯͿ͘

ϭ͘Ϯ͘ϭ� dŚĞ�ŶĞǁ�DĂƐƚĞƌ�WůĂŶ�ĨŽƌ�̂ ĆŽ�
Paulo: a more humane scale

&ŝŐƵƌĞ�ϭ͗ϱ��ǆĐĞƌƉƚ�ĨƌŽŵ�ƚŚĞ��ŝůů�ϲϴϴͬϭϯ�;�ĂŵĂƌĂ�DƵŶŝĐŝƉĂů�ĚĞ�^ĆŽ�WĂƵůŽ͕�ϮϬϭϯͿ͘
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ZĞŐĂƌĚŝŶŐ�ƚŚĞ�ŝŶĐŽƌƉŽƌĂƟŽŶ�ŽĨ�ŵŽƌĞ�ƐƉĞĐŝĮĐ�ƉŽůŝĐŝĞƐ�ƚŽ�ƉƌŽƚĞĐƚ�ƚŚĞ�ƵƌͲ
ďĂŶ�ĞŶǀŝƌŽŶŵĞŶƚ͕�ƚŚĞ�ŶĞǁ�DĂƐƚĞƌ�WůĂŶ�ƐƵƉƉŽƌƚƐ�ĂŶĚ�ƉƌŽŵŽƚĞƐ͗�͞/ŶĐĞŶͲ
ƟǀĞƐ�ĨŽƌ�ƚŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ƐƵƐƚĂŝŶĂďůĞ�ďƵŝůĚŝŶŐƐ͕�ƐŽŝů�ƉĞƌŵĞĂďŝůŝƚǇ�ĂŶĚ�
ƚŚĞ�ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�ŽƉĞŶ�ƐƉĂĐĞƐ�ĂŶĚ�ŐƌĞĞŶ�ĂƌĞĂƐ�ĂŶĚ�ƉƌŝǀĂƚĞ�ƉƌŽƉĞƌƚǇ͖͟�
;W>�ϲϴϴͬϮϬϭϯ��ƌƟĐůĞ�yys͕�ƉĂƌƚ�Ğ͕�ϮϬϭϯͿ͘

dŚĞ�ƚŽƉŝĐ�ŽĨ�ŵŽďŝůŝƚǇ�ŐƵŝĚĞƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵĂŝŶ�ŽďũĞĐƟǀĞƐ�ŽĨ�ƚŚĞ�DĂƐƚĞƌ�
WůĂŶ͗�ƚŚĞƌĞ�ǁŝůů�ďĞ�ďĞƩĞƌ�ĂŶĚ�ǁŝĚĞƌ�ƵƐĞ�ŽĨ�ƵƌďĂŶ�ůĂŶĚ�ĂůŽŶŐ�ƚŚĞ�ŵĂŝŶ�
ƉƵďůŝĐ� ƚƌĂŶƐƉŽƌƚĂƟŽŶ� ĂǆĞƐ� ĂŶĚ� ƚĞƌŵŝŶĂůƐ͘� dŚĞ� ĐƌĞĂƟŽŶ�ŽĨ� ^ƚƌƵĐƚƵƌŝŶŐ�
�ǆĞƐ�ŽĨ�hƌďĂŶ�dƌĂŶƐĨŽƌŵĂƟŽŶ�;�ĂŵĂƌĂ�DƵŶŝĐŝƉĂů�ĚĞ�^ĆŽ�WĂƵůŽ͕�ϮϬϭϯͿ�
ĨĂĐŝůŝƚĂƚĞƐ� ƚŚĞ�ŐƌŽǁƚŚ�ŽĨ�ĚĞŶƐŝƚǇ�ŶĞĂƌ�ŵĂũŽƌ� ƌŽĂĚƐ͕�ďƵƐ� ĐŽƌƌŝĚŽƌƐ�ĂŶĚ�
ƐƚĂƟŽŶƐ͘�dŚĞ�DĂƐƚĞƌ�WůĂŶ�ŝůůƵƐƚƌĂƚĞƐ�ĐůĞĂƌůǇ�ǁŚĞƌĞ�ƚŚĞƐĞƐ�ĂǆĞƐ�ŽĐĐƵƌ�ĂŶĚ�
ǁŚĂƚ�ƚŚĞ�ĂƌĞĂ�ŽĨ�ŝŶŇƵĞŶĐĞ�ĨƌŽŵ�ĞĂĐŚ�ŵĞĂŶƐ�ŽĨ�ƚƌĂŶƐƉŽƌƚĂƟŽŶ�ĐŽŵƉƌŝƐͲ
ĞƐ�;ƐĞĞ�ŝŵĂŐĞ�ďĞůŽǁͿ͘

 

&ŝŐƵƌĞ�ϭ͗ϲ�^ƚƌƵĐƚƵƌŝŶŐ��ǆĞƐ�ŽĨ�hƌďĂŶ�dƌĂŶƐĨŽƌŵĂƟŽŶ�ǁŝƚŚ�ĚŝĂŐƌĂŵƐ�ŽĨ� ƚŚĞ�ĂƌĞĂƐ�ŽĨ�
ŝŶŇƵĞŶĐĞ�ŽĨ�ƚŚĞ�ƉƵďůŝĐ�ƚƌĂŶƐƉŽƌƚĂƟŽŶ�ŶĞƚǁŽƌŬ�;WƌĞĨĞŝƚƵƌĂ�ĚĞ�^ĆŽ�WĂƵůŽ͕�ϮϬϭϱ͖�ĂƵƚŚŽƌ͕ �
ϮϬϭϱͿ͘

&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŚĞ�DƵŶŝĐŝƉĂů�'ŽǀĞƌŶŵĞŶƚ�ŽĨ�̂ ĆŽ�WĂƵůŽ�;WD^WͿ�ŝƐ�ƉƌĞƉĂƌͲ
ŝŶŐ�ƚŚĞ�hƌďĂŶ�DŽďŝůŝƚǇ�DƵŶŝĐŝƉĂů�WůĂŶ�Ͳ�WůĂŶDŽď�ͬ�^W�ϮϬϭϱ͕�Ă�ŵŽďŝůŝƚǇ�
ƉůĂŶ�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�ŵĂŝŶ�ŽďũĞĐƟǀĞ�ŝƐ�ƚŽ�ŝŶĐƌĞĂƐĞ�ĂĐĐĞƐƐ�ƚŽ�ƚŚĞ�ĐŝƚǇ͘�/Ŷ�ƉƌĞͲ
ƉĂƌŝŶŐ�ƚŚĞ�ƉůĂŶ�ƚŚĞ��ŝƚǇ�ĐŽŶƐƟƚƵƚĞĚ�ŝŶ��ƵŐƵƐƚ�ϮϬϭϰ�ŽŶĞ�/ŶƚĞƌͲƐĞĐƌĞƚĂƌŝĂů�
ǁŽƌŬŝŶŐ�ŐƌŽƵƉ�;'d/�ͬ�WůĂŶDŽďͿ�ǁŝƚŚ�ƌĞƉƌĞƐĞŶƚĂƟǀĞƐ�ŽĨ�ƚŚĞ�DƵŶŝĐŝƉĂů�
^ĞĐƌĞƚĂƌǇ�ŽĨ�hƌďĂŶ��ĞǀĞůŽƉŵĞŶƚ�;^D�hͿ͕�DƵŶŝĐŝƉĂů�'ƌĞĞŶ�ĂŶĚ��ŶǀŝƌŽŶͲ
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ŵĞŶƚ�Ͳ�^sD�͕�DƵŶŝĐŝƉĂů�WůĂŶŶŝŶŐ͕��ƵĚŐĞƚ�ĂŶĚ�DĂŶĂŐĞŵĞŶƚ�Ͳ�^�DW>�͕�
,ŽƵƐŝŶŐ�^ĞĐƌĞƚĂƌŝĂƚ�Ͳ�^�,��͕�DƵŶŝĐŝƉĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WĞŽƉůĞ�ǁŝƚŚ��ŝƐͲ
ĂďŝůŝƟĞƐ�ĂŶĚ�ZĞĚƵĐĞĚ�DŽďŝůŝƚǇ�Ͳ�^DW��͕�DƵŶŝĐŝƉĂů��ŽŽƌĚŝŶĂƟŽŶ�ŽĨ�^Ƶď�
ƉƌĞĨĞĐƚƵƌĞƐ�Ͳ^D�^͕�ďĞǇŽŶĚ�ƚŚĞ�DƵŶŝĐŝƉĂů�dƌĂŶƐƉŽƌƚĂƟŽŶ��ƵƌĞĂƵ�Ͳ�^Dd͕ �
ƚŚĞ�^ĆŽ�WĂƵůŽ�dƌĂŶƐƉŽƌƚĂƟŽŶ�Ͳ�^WdƌĂŶƐ�ĂŶĚ�dƌĂĸĐ��ŶŐŝŶĞĞƌŝŶŐ��ŽŵƉĂͲ
ŶǇ�Ͳ���d͘ ��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�WEDh͕�͞Ă�ŵƵŶŝĐŝƉĂů�ƉůĂŶ�ŽĨ�ƵƌďĂŶ�ŵŽďŝůŝƚǇ�
ƐŚŽƵůĚ�ĂĐƚ�ŝŶ�ƚǁŽ�ůĂƌŐĞ�ƐĞƚƐ�ŽĨ�ĐŽŽƌĚŝŶĂƚĞĚ�ĂĐƟŽŶƐ�ĨŽƌ�Ă�ƐŝŶŐůĞ�ƉƵƌƉŽƐĞ͗�
ƚŽ� ŝŵƉƌŽǀĞ�ĂĐĐĞƐƐŝďŝůŝƚǇ�ĂŶĚ�ƵƌďĂŶ�ŵŽďŝůŝƚǇ� ƚŚƌŽƵŐŚ�ƚŚĞ� ŝŵƉůĞŵĞŶƚĂͲ
ƟŽŶ�ŽĨ�Ă�ŵŽďŝůŝƚǇ� ƐǇƐƚĞŵ�ǁŝƚŚ�ĂŶ� ŝŶƚĞŐƌĂƚĞĚ�ŶĞƚǁŽƌŬ�ŽĨ�ƉƵďůŝĐ� ƚƌĂŶƐͲ
ƉŽƌƚĂƟŽŶ͕� ĐŽŵƉŽƐĞĚ�ŽĨ� ƐĞǀĞƌĂů� ĐŽŵƉůĞŵĞŶƚĂƌǇ�ǁĂǇƐ͕�ŶŽŶͲŵŽƚŽƌŝǌĞĚ�
ƚƌĂŶƐƉŽƌƚ�ǁŝƚŚ�ĞŵƉŚĂƐŝƐ�ŽŶ�ƚŚĞ�ďŝŬĞ͕�ƉƌŽŵŽƚĞ�ĂĐĐĞƐƐŝďŝůŝƚǇ͕ �ĐŽƐƚ�ƐĂǀŝŶŐƐ�
ĨŽƌ�ƚŚĞ�ƵƐĞƌ�ĂŶĚ�ƐŽĐŝĂů�ŝŶĐůƵƐŝŽŶ͖�ƚŽ�ƌĞĚƵĐĞ�ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ŝŵƉĂĐƚƐ�
ŽĨ�ƵƌďĂŶ�ŵŽďŝůŝƚǇ� ƐǇƐƚĞŵ͕�ďǇ� ƌĞĚƵĐŝŶŐ�ĞŶĞƌŐǇ� ĐŽŶƐƵŵƉƟŽŶ͕� ƌĞĚƵĐŝŶŐ�
ĞŵŝƐƐŝŽŶƐ�ŽĨ�ůŽĐĂů�ƉŽůůƵƚĂŶƚƐ͕�ŝŵƉƌŽǀŝŶŐ�Ăŝƌ�ƋƵĂůŝƚǇ�ĂŶĚ�ƚŚĞ�ƌĞĚƵĐƟŽŶ�ŽĨ�
ŐƌĞĞŶŚŽƵƐĞ�ŐĂƐ�ĞŵŝƐƐŝŽŶƐ�ƚŚĂƚ�ĐĂƵƐĞ�ŐůŽďĂů�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ͟�;WƌĞĨĞŝƚƵƌĂ�
ĚĞ�^ĆŽ�WĂƵůŽ͕�ϮϬϭϰͿ͘

�ůƚŚŽƵŐŚ� ƚŚĞ� ŝŶƚĞŶƟŽŶ� ƚŽ�ŵŝƟŐĂƚĞ� ĐůŝŵĂƚĞ� ƌĞůĂƚĞĚ� ƉƌŽďůĞŵƐ� ŝƐ�ŵĞŶͲ
ƟŽŶĞĚ�ŝŶ�ďŽƚŚ�ƚŚĞ�DĂƐƚĞƌ�WůĂŶ�ĂŶĚ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�hƌďĂŶ�DŽďŝůŝƚǇ�WůĂŶ͕�
ƚŚĞƌĞ� ŝƐ�ƐƟůů�ŶŽƚ�Ă�ƌĞĂůŝǌĂďůĞ�ĐŽŵŵŝƚŵĞŶƚ�ƚŽ� ŝŶĐůƵĚĞ�ĞīĞĐƟǀĞ�ĂĚĂƉƚĂͲ
ƟŽŶ�ƚŽ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�ĂĐƟŽŶƐ�ƚŽ�ƌĞĚƵĐĞ�ŚƵŵĂŶ�ǀƵůŶĞƌĂďŝůŝƚǇ͘�^ƉĞĐŝĮĐ�
ŇŽŽĚ�ƉƌĞǀĞŶƟŽŶ�ĂŶĚ�ĂĚĂƉƟǀĞ�ŵĞĂƐƵƌĞƐ�ĂƌĞ�ŶŽƚ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ĞǆŝƐƟŶŐ�
ƉůĂŶƐ͘�dŚĞƌĞ�ŝƐ�ĂůǁĂǇƐ�ƚŚĞ�ŝŶƚĞŶƟŽŶ�ĂŶĚ�ŝƚ�ŝƐ�ǁƌŝƩĞŶ�ŝŶ�ƚŚĞ�ůĂǁ͕�ďƵƚ�ǁŝƚŚͲ
ŽƵƚ� ƐƉĞĐŝĮĐ͕� ƐĐŝĞŶƟĮĐ�ŐƵŝĚĞůŝŶĞƐ� ƚŚĞ� ĐŽŵƉĂŶŝĞƐ� ŝŶ� ĐŚĂƌŐĞ�ŽĨ�ďƵŝůĚŝŶŐ�
ƚŚĞ� ŶĞǁ� ƌŽĂĚ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ� ĐĂŶ� ĂƐƐƵŵĞ� ĂŶ� ĞŶǀŝƌŽŶŵĞŶƚĂůůǇ� ĨƌŝĞŶĚůǇ�
͚ƉŽƐŝƟŽŶ�ďǇ�ƉůĂŶƟŶŐ�Ă�ĨĞǁ�ƚƌĞĞƐ�ĂŶĚ�ůĞĂǀŝŶŐ�ŽƉĞŶ�ƐƉĂĐĞƐ�ĂƐ�ƉƵďůŝĐ�ƉůĂͲ
ǌĂƐ�ǁŝƚŚŽƵƚ�ĂŶǇ�ĨƵƌƚŚĞƌ�ďĞŶĞĮƚ͘

  

&ŝŐƵƌĞ�ϭ͗ϳ�WƌŽƉŽƐĞĚ�ĞǆƚĞŶƐŝŽŶ�ŽĨ�ƉƵďůŝĐ�ƚƌĂŶƐŝƚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŝŶ�ƚŚĞ�ŶĞǁ�DĂƐƚĞƌ�WůĂŶ�
;WƌĞĨĞŝƚƵƌĂ�ĚĞ�^ĆŽ�WĂƵůŽ͕�ϮϬϭϱͿ͘
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�ƐƚƵĚŽƐ�hƌďĂŶŽƐ�^W͕ �ŶŽǀĂƐ� ůŝŶŚĂƐ�ĚĞ�ŵŽďŝůŝĚĂĚĞ� ;hƌďĂŶ�^ƚƵĚŝĞƐ͕�ŶĞǁ�
ůŝŶĞƐ�ŽĨ�ŵŽďŝůŝƚǇͿ�ǁĂƐ�ĂŶ�ĞǆƉĞƌƚ�ǁŽƌŬƐŚŽƉ�ƚŚĂƚ�ƚŽŽŬ�ƉůĂĐĞ�ŽŶ��Ɖƌŝů͕�ϮϬϭϰ�
ŝŶ� ƚŚĞ�ĐŝƚǇ�ŽĨ�^ĆŽ��ĂƌůŽƐ� ;^ĆŽ�WĂƵůŽ�^ƚĂƚĞͿ͘� /ƚ�ǁĂƐ�ĂŶ� ŝŶƚĞƌĚŝƐĐŝƉůŝŶĂƌǇ�
ŵĞĞƟŶŐ�ƚŚĂƚ�ŝŶǀŝƚĞĚ�ƚŚĞ�ƉĂƌƟĐŝƉĂŶƚƐ�ƚŽ�ƐƚƵĚǇ�ŶĞǁ�ǀŝƐŝŽŶƐ�ĂďŽƵƚ�ƚƌĂŶƐͲ
ƉŽƌƚĂƟŽŶ͕�ƐƚŽƌŵǁĂƚĞƌ�ƉƌŽƚĞĐƟŽŶ�ĂŶĚ�ƵƌďĂŶ�ĚĞǀĞůŽƉŵĞŶƚ͘�dŚĞ�ŽƌŐĂŶŝǌͲ
ĞƌƐ�ŽĨ�ƚŚĞ�ĞǀĞŶƚ�ǁĞƌĞ�WƌŽĨĞƐƐŽƌ�ZĞŶĂƚŽ��ŶĞůůŝ�ĨƌŽŵ�/�h�h^W�ŝŶ�^ĆŽ��ĂƌͲ
ůŽƐ͕�WƌŽĨĞƐƐŽƌ�DŝĐŚĂĞů�<ŽĐŚ�ĨƌŽŵ�,ĂĨĞŶ�ŝƚǇ�hŶŝǀĞƌƐŝƚǇ�ŝŶ�,ĂŵďƵƌŐ�ĂŶĚ�
ƚŚĞ�DƵŶŝĐŝƉĂůŝƚǇ�ŽĨ�^ĆŽ�WĂƵůŽ͘�WĂƌƟĐŝƉĂŶƚƐ�ĐŽŶƐŝƐƚĞĚ�ŽĨ�ĂŶ�ŝŶƚĞƌŶĂƟŽŶĂů�
ŐƌŽƵƉ�ŽĨ�ƉƌŽĨĞƐƐŝŽŶĂůƐ�ĂŶĚ�ƐƚƵĚĞŶƚƐ�ĨƌŽŵ�ƚŚĞ�ĮĞůĚƐ�ŽĨ�ƵƌďĂŶ�ƉůĂŶŶŝŶŐ͕�
ĂƌĐŚŝƚĞĐƚƵƌĞ͕� ůĂŶĚƐĐĂƉĞ�ĂƌĐŚŝƚĞĐƚƵƌĞ͕�ŐĞŽŐƌĂƉŚǇ͕ �Đŝǀŝů�ĞŶŐŝŶĞĞƌŝŶŐ͕�ĞŶͲ
ǀŝƌŽŶŵĞŶƚĂů�ƐƚƵĚŝĞƐ͕�ƚŚĞ�ŵƵŶŝĐŝƉĂů�ŐŽǀĞƌŶŵĞŶƚ�ĂŶĚ�ƌĞƐŝĚĞŶƚƐ�ĨƌŽŵ�ƚŚĞ�
ƐƚƵĚǇ�ĂƌĞĂ͘

dŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�DƵŶŝĐŝƉĂůŝƚǇ�ŽĨ�̂ ĆŽ�WĂƵůŽ͕�ƚŚĞ�ƚǁŽ�ƵŶŝǀĞƌƐŝƟĞƐ�ŚŽƐƚĞĚ�
ƚŚĞ�ǁŽƌŬƐŚŽƉ͘�dŚĞ�ƉƌŽũĞĐƚ� ĨŽĐƵƐĞĚ�ŽŶ� /ƚĂŝŵ�WĂƵůŝƐƚĂ͕�Ă�ĚŝƐƚƌŝĐƚ� ŝŶ� ƚŚĞ�
ŶŽƌƚŚĞĂƐƚ�ŽĨ�^ĆŽ�WĂƵůŽ͕�ǁŚĞƌĞ�ƐƚƌƵĐƚƵƌĂů� ŝŶƚĞƌǀĞŶƟŽŶƐ�ĂƌĞ�ƉůĂŶŶĞĚ�ŝŶ�
ŽƌĚĞƌ�ƚŽ�ƐŝŵƵůƚĂŶĞŽƵƐůǇ�ŝŵƉƌŽǀĞ�ŝƐƐƵĞƐ�Ăƚ�Ă�ƐŽĐŝĂů͕�ĞĐŽŶŽŵŝĐ�ĂŶĚ�ƵƌďĂŶ�
ůĞǀĞů͘

/Ŷ�ƚŚĞ�ĐŽŶƚĞǆƚ�ŽĨ�ƚŚĞ�ƌĞĐĞŶƚ�ĂƉƉƌŽǀĂů�ŽĨ�ƚŚĞ�EĞǁ�DĂƐƚĞƌ�WůĂŶ�ĨŽƌ�^ĆŽ�
WĂƵůŽ͕�ŽŶĞ�ŽĨ�ƚŚĞ�ƉƵƌƉŽƐĞƐ�ŽĨ�ƚŚĞ�ǁŽƌŬƐŚŽƉ�ǁĂƐ�ƚŽ�ŝŶƚĞƌƉƌĞƚ�ĂŶĚ�ĂŶĂͲ
ůǇǌĞ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�Ă�ŶĞǁ�ďƵƐ�ĐŽƌƌŝĚŽƌ�ŝŶ�ƚŚĞ�ƉĞƌŝƉŚĞƌǇ�ŽĨ�ƚŚĞ�ĐŝƚǇ͘��ƵƌŝŶŐ�
ƚŚĞ� ƚĞŶ�ĚĂǇƐ�ŽĨ� ƚŚĞ� ĞǀĞŶƚ͕� ĨŽƵƌ� ŝŶƚĞƌĚŝƐĐŝƉůŝŶĂƌǇ� ŐƌŽƵƉƐ�ǁĞƌĞ� ĨŽƌŵĞĚ�
ǁŝƚŚ�ƚŚĞ�ŝŶƚĞŶƟŽŶ�ƚŽ�ƉƌĞƉĂƌĞ�ƵƌďĂŶ�ƐƚƵĚǇ�ŐƵŝĚĞůŝŶĞƐ�ŽĨ�ŝŶƚĞŐƌĂƚĞĚ�ĂĐͲ
ƟŽŶƐ�ĨŽƌ�ƚŚĞ�ŵƵŶŝĐŝƉĂů�ŐŽǀĞƌŶŵĞŶƚ�ŝŶ�ƚŚĞ�ĂƌĞĂƐ�ŽĨ�ƵƌďĂŶ�ĚĞǀĞůŽƉŵĞŶƚ͕�
ĞŶǀŝƌŽŶŵĞŶƚ͕�ŚŽƵƐŝŶŐ�ĂŶĚ�ƚƌĂŶƐƉŽƌƚĂƟŽŶ͘�

/ƚ�ǁĂƐ�ŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ�ƚŚŝƐ�ǁŽƌŬƐŚŽƉ�ƚŚĂƚ�ƚŚĞ�ŝĚĞĂ�ĨŽƌ�ƚŚŝƐ�ƚŚĞƐŝƐ�
ǁĂƐ�ŐĞŶĞƌĂƚĞĚ͘� /�ŵĞƚ�ƉƌŽĨĞƐƐŽƌƐ��ŶĞůůŝ�ĂŶĚ�<ŽĐŚ� ŝŶ�,ĂŵďƵƌŐ� ŝŶ� :ƵŶĞ͕�
ϮϬϭϰ�ĂŶĚ�ƚŚƌĞĞ�ŵŽŶƚŚƐ�ůĂƚĞƌ�ǁĂƐ�ĂďůĞ�ƚŽ�ƚƌĂǀĞů�ƚŽ�^ĆŽ�WĂƵůŽ�ĂŶĚ�ƐƚĂƌƚ�
ƚŚŝƐ�ŝŶǀĞƐƟŐĂƟŽŶ͘

ϭ͘Ϯ͘Ϯ� hƌďĂŶ� ^ƚƵĚŝĞƐ� ǁŽƌŬƐŚŽƉ͗�
ƌĞŐŝŽŶĂů�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�DĂƐƚĞƌ�
WůĂŶ�;W>�ϲϴϴͬϭϯͿ

&ŝŐƵƌĞ�ϭ͗ϴ��ŽŶĐĞƉƚ�ĂŶĂůǇƐŝƐ�ŽĨ�/ƚĂŝŵ�WĂƵͲ
ůŝƐƚĂ� Ͳ� ^ĆŽ� DĂƚĞƵƐ� ďƵƐ� ĐŽƌƌŝĚŽƌ� ;'ƌŽƵƉ�
DĂƵƌŝĐĞͲ�ƐƚƵĚŽƐ�hƌďĂŶŽƐ͕�ϮϬϭϰͿ͘
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dŚĞ�ĞīĞĐƚƐ�ŽĨ�Ă�ĚŝƐŽƌĚĞƌĞĚ�ĂŶĚ� ŝŶĨŽƌŵĂů�ƵƌďĂŶŝǌĂƟŽŶ�ĂŶĚ�ĂŶ�ĂďƵƐŝǀĞ�
ŚǇĚƌŽůŽŐŝĐĂů� ƐǇƐƚĞŵ� ŚĂǀĞ� ƌĂŝƐĞĚ� ƚŚĞ� ŇŽŽĚ� ŽĐĐƵƌƌĞŶĐĞƐ͕� ĞƌŽƐŝŽŶ͕� ƐĞĚͲ
ŝŵĞŶƚĂƟŽŶ͕�ǁĂƚĞƌ�ƉŽůůƵƟŽŶ�ĂŶĚ� ƚĞŵƉĞƌĂƚƵƌĞ� ŝŶ� ^ĆŽ�WĂƵůŽ͕�ǁŚŝůĞ� ƚŚĞ�
ƌĞͲĐŚĂƌŐĞ�ŽĨ�ƚŚĞ�ĂƋƵŝĨĞƌƐ�ŚĂǀĞ�ĚĞĐƌĞĂƐĞĚ�ĚƌĂŵĂƟĐĂůůǇ͘�dŚĞ�ĞǆĐĞƉƟŽŶͲ
Ăů�ĚƌŽƵŐŚƚ� ƚŚĂƚ�ĂīĞĐƚĞĚ��ƌĂǌŝů Ɛ͛�ďŝŐŐĞƐƚ� ;ĂŶĚ�ǁĞĂůƚŚŝĞƐƚͿ� ĐŝƚǇ� ŝŶ�ϮϬϭϰ͕�
ƌĂŝƐĞĚ�ƚŚĞ�ĂǁĂƌĞŶĞƐƐ�ĂŶĚ�ĐŽŶĐĞƌŶ�ĂŵŽŶŐ�ƚŚĞ�ĐŝƟǌĞŶƐ�ĂďŽƵƚ�ƚŚŝƐ�ĚƌĂͲ
ŵĂƟĐ�ƐŝƚƵĂƟŽŶ͘�dŚĞ�ƚŚƌĞĂƚ�ŽĨ�ǁĂƚĞƌ�ƐŚŽƌƚĂŐĞƐ�ĂŶĚ�ŶŽ�ǀŝƐŝďůĞ�ƐŚŽƌƚͲƚĞƌŵ�
ƐŽůƵƟŽŶ�ƚŽ�ƚŚŝƐ�ƉƌŽďůĞŵ�ŚĂƐ�ƚŚĞ�ƉŽƉƵůĂƟŽŶ�ŽŶ�ĞĚŐĞ͘�DĂƌƷƐƐŝĂ�tŚĂƚĞůǇ͕ �
Ă�ǁĂƚĞƌ�ƐƉĞĐŝĂůŝƐƚ�Ăƚ�/ŶƐƟƚƵƚŽ�^ŽĐŝŽĂŵďŝĞŶƚĂů͕�ƐĂǇƐ�ƚŚĂƚ�͞ďĞĐĂƵƐĞ�ŽĨ�ĞŶͲ
ǀŝƌŽŶŵĞŶƚĂů�ĚĞŐƌĂĚĂƟŽŶ�ĂŶĚ�ƉŽůŝƟĐĂů�ĐŽǁĂƌĚŝĐĞ͕�ŵŝůůŝŽŶƐ�ŽĨ�ƉĞŽƉůĞ�ŝŶ�
^ĆŽ�WĂƵůŽ�ĂƌĞ�ŶŽǁ�ǁŽŶĚĞƌŝŶŐ�ǁŚĞŶ� ƚŚĞ�ǁĂƚĞƌ�ǁŝůů� ƌƵŶ�ŽƵƚ� ;ZŽŵĞƌŽ͕�
ϮϬϭϱͿ͘͟ � dŚŝƐ� ƋƵŽƚĞ� ƌĞŇĞĐƚƐ� ĐůĞĂƌůǇ� ƚŚĞ� ƐĞŶƟŵĞŶƚ�ŽĨ� ƚŚĞ�ƉĞŽƉůĞ� ŝŶƚĞƌͲ
ǀŝĞǁĞĚ�ĨŽƌ�ƚŚŝƐ�ƚŚĞƐŝƐ͘

�ƚ�Ă�ůŽĐĂů�ůĞǀĞů͕�ƚŚĞ�ŽƌŝŐŝŶ�ŽĨ�ƚŚĞ�ĐƌŝƐŝƐ�ŝŶǀŽůǀĞƐ�Ă�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ĨĂĐƚŽƌƐ͕�
ĨƌŽŵ�ƚŚĞ�ĨĂƐƚ�ƉŽƉƵůĂƟŽŶ�ŐƌŽǁƚŚ͕�ƚŽ�Ă�ůĞĂŬǇ�ƐǇƐƚĞŵ�ƚŚĂƚ�ƐƉŝůůƐ�ĂďŽƵƚ�ϯϬй�
ŽĨ�ǁĂƚĞƌ�ďĞĨŽƌĞ�ƌĞĂĐŚŝŶŐ�ƚŚĞ�ƚĂƉƐ�;^���^W͕ �ϮϬϭϰͿ͘�WŽůůƵƟŽŶ�ŽĨ�ƚŚĞ�dŝĞƚġ�
ĂŶĚ�WŝŶŚĞŝƌŽƐ�ƌŝǀĞƌƐ�ĂŶĚ�ƚŚĞ�ĚĞƐƚƌƵĐƟŽŶ�ŽĨ�ƐƵƌƌŽƵŶĚŝŶŐ�ǁĞƚůĂŶĚƐ�ĂŶĚ�
ĨŽƌĞƐƚ�ĂůƐŽ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƚŚŝƐ�ǁŽƌƌǇŝŶŐ�ƐŝƚƵĂƟŽŶ͘�

�ĐĐŽƌĚŝŶŐ�ƚŽ��ŶƚŽŶŝŽ�EŽďƌĞ͕�ŽŶĞ�ŽĨ��ƌĂǌŝů Ɛ͛�ŵŽƐƚ�ƌĞƐƉĞĐƚĞĚ��ĂƌƚŚ�ƐĐŝͲ
ĞŶƟƐƚƐ� ĂŶĚ� ĐůŝŵĂƚŽůŽŐŝƐƚƐ͕� ĚƌŽƵŐŚƚ� ŝƐ� ĚŝƌĞĐƚůǇ� ƌĞůĂƚĞĚ� ƚŽ� ƚŚĞ� ĞǆƚƌĞŵĞ�
�ŵĂǌŽŶ�ĚĞĨŽƌĞƐƚĂƟŽŶ�;ZŽĐŚĂ͕�ϮϬϭϰͿ͘�EŽďƌĞ�ĂĚĚƐ�ƚŚĂƚ͗�͞/Ĩ�ĚĞĨŽƌĞƐƚĂƟŽŶ�
ŝŶ�ƚŚĞ��ŵĂǌŽŶ�ĐŽŶƟŶƵĞƐ͕�^ĆŽ�WĂƵůŽ�ǁŝůů�ƉƌŽďĂďůǇ�ĚƌǇ�ƵƉ͘� /Ĩ�ǁĞ�ĚŽŶ͛ƚ�
ĂĐƚ�ŶŽǁ͕�ǁĞ͛ƌĞ�ůŽƐƚ͘͟ �EŽďƌĞ�ƉƌŽĚƵĐĞĚ�Ă�ƌĞƉŽƌƚ�ŝŶ�ϮϬϬϵ�ǁĂƌŶŝŶŐ�ƚŚĂƚ�ŝĨ�
ƚŚĞ�ŵĂƐƐŝǀĞ�ǀŽůƵŵĞƐ�ŽĨ�ǀĂƉŽƌ�ƚŚĂƚ�ƵƐƵĂůůǇ�ƚƌĂǀĞů�ĨƌŽŵ�ƚŚĞ��ŵĂǌŽŶ�ƚŽ�
ƚŚĞ�ƐŽƵƚŚ�ĚŝƐĂƉƉĞĂƌ͕ �ƚŚĞ�ZD^W�ǁŝůů�ďĞĐŽŵĞ�Ă�ĚĞƐĞƌƚ͕�ŚĞ�ƐĂǇƐ�ƚŚĂƚ�͞ƚŚĞ�
�ŵĂǌŽŶ�ŝƐ�Ă�ŐŝŐĂŶƟĐ�ŚǇĚƌŽůŽŐŝĐĂů�ƉƵŵƉ�ƚŚĂƚ�ďƌŝŶŐƐ�ƚŚĞ�ŚƵŵŝĚŝƚǇ�ŽĨ�ƚŚĞ�
�ƚůĂŶƟĐ�KĐĞĂŶ�ŝŶƚŽ�ƚŚĞ�ĐŽŶƟŶĞŶƚ�ĂŶĚ�ŐƵĂƌĂŶƚĞĞƐ�ƚŚĞ�ŝƌƌŝŐĂƟŽŶ�ŽĨ�ƚŚĞ�
ƌĞŐŝŽŶ�;ZŽĐŚĂ͕�ϮϬϭϰͿ͘͟ �

�Ɛ� Ă� ƐŚŽƌƚͲƚĞƌŵ� ƌĞƐƉŽŶƐĞ� ƚŽ� ƚŚĞ�ďŝŐŐĞƐƚ�ǁĂƚĞƌ� ĐƌŝƐŝƐ� ŝŶ� ƚŚĞ� ƌĞŐŝŽŶ� ƚŽ�
ĚĂƚĞ͕�^���^W�ŽƌĚĞƌĞĚ�ƉĞƌŝŽĚŝĐĂů�ƌĞĚƵĐƟŽŶƐ�ŽĨ�ǁĂƚĞƌ�ƉƌĞƐƐƵƌĞ͘��ĂĐŚ�ĚŝƐͲ
ƚƌŝĐƚ�ŽĨ�^ĆŽ�WĂƵůŽ�ƵŶĚĞƌŐŽĞƐ�ĂŶ�ĂǀĞƌĂŐĞ�ŽĨ�ϭϰ�ŚŽƵƌƐ�ŽĨ�ĚĂŝůǇ�ƌĞĚƵĐƟŽŶ�
ŽĨ�ǁĂƚĞƌ�ƐƵƉƉůǇ͕ �ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ƚŽƉŽŐƌĂƉŚŝĐ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ͕�ƐŝǌĞ�ŽĨ�
ƉŽƉƵůĂƟŽŶ�ĂŶĚ�ƚǇƉĞ�ŽĨ�ƉŝƉĞƐ�;&ŽůŚĂ�ĚĞ�^ĆŽ�WĂƵůŽ͕�ϮϬϭϱ͖�^���^W͕ �ϮϬϭϱͿ͘�
�ĐĐŽƌĚŝŶŐ�ƚŽ�ƉĞŽƉůĞ�ŝŶƚĞƌǀŝĞǁĞĚ�ĚƵƌŝŶŐ�ŵǇ�ĮĞůĚ�ƐƚƵĚǇ�ǀŝƐŝƚ�ŝŶ�KĐƚŽďĞƌ͕ �
ϮϬϭϰ͕�ƚŚĞƐĞ�ŵĞĂƐƵƌĞƐ�ĂƌĞ�ĨĂƌ� ĨƌŽŵ�ƐŽůǀŝŶŐ�ƚŚĞ�ƚŚƌĞĂƚ�ŽĨ� ĨƵƚƵƌĞ�ǁĂƚĞƌ�
ĂŶĚ�ĞŶĞƌŐǇ�ƐŚŽƌƚĂŐĞƐ͘

ϭ͘Ϯ͘ϯ� tĂƚĞƌ�ƐĐĂƌĐŝƚǇ�ŝŶ�ƚŚĞ�
DĞƚƌŽƉŽůŝƐ

&ŝŐƵƌĞ�ϭ͗ϵ�tĂƚĞƌ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�^ĆŽ�WĂƵͲ
ůŽ� ;sĞƌŽŶĞǌŝͬ&ŽůŚĂƉƌĞƐƐ͕� ϮϬϭϱ͖� ĂƵƚŚŽƌ͕ �
ϮϬϭϱͿ͘
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&ŝŐƵƌĞ�ϭ͗ϭϬ�W�>ĞǀĞůƐ�ŝŶ�ƚŚĞ��ĂŶƚĂƌĞŝƌĂ�ƌĞƐĞƌǀŽŝƌ�ƐǇƐƚĞŵ�ƌĞŵĂŝŶ�ĚĂŶŐĞƌŽƵƐůǇ�ůŽǁ�;���͕�
ϮϬϭϰͿ͘

ϭ͘Ϯ͘ϰ� /ƚĂŝŵ� WĂƵůŝƐƚĂ͗� Ă� ƐĞůĨͲŵĂĚĞ�
ĚŝƐƚƌŝĐƚ
^ĆŽ�WĂƵůŽ� ŝƐ�ŽŌĞŶ�ĐŽŵƉĂƌĞĚ�ƚŽ�EĞǁ�zŽƌŬ��ŝƚǇ͕ �ǁŝƚŚ� ŝƚƐ�͞ŵĞůƟŶŐ�ƉŽƚ͟�
ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ĂŶĚ�ĐŚĂůůĞŶŐĞƐ͘��ĂĐŚ�ƐĞĐƟŽŶ�ĂŶĚ�ŶĞŝŐŚďŽƌŚŽŽĚ�ƵƐƵĂůͲ
ůǇ�ŚĂƐ�Ă�ƉƌĞĚŽŵŝŶĂŶƚ�͞ŶĂƟŽŶĂůŝƚǇ͟�ĂŵŽŶŐ�ŝƚƐ�ŝŶŚĂďŝƚĂŶƚƐ͘�tŝƚŚ�Ă�ƉŽƉͲ
ƵůĂƟŽŶ�ŽĨ�ϭϭ�Ϯϰϰ�ϯϲϵ�ƉĞŽƉůĞ͕� ^ĆŽ�WĂƵůŽ� ŝƐ� ĚŝǀŝĚĞĚ� ŝŶ�ϵϲ�ĚŝƐƚƌŝĐƚƐ͕� ŽĨ�
ǁŚŝĐŚ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ŝƐ�ůŽĐĂƚĞĚ�ŽŶ�ƚŚĞ��ĂƐƚĞƌŶ�ĞǆƚƌĞŵĞ�ŽĨ�ƚŚĞ�ĐŝƚǇ�;/�'�͕�
ϮϬϭϬͿ͘��ĞƐŝĚĞƐ�ƚŚĞ�ĞĂƌůŝĞƐƚ�WŽƌƚƵŐƵĞƐĞ�ĐŽůŽŶŝǌĞƌƐ͕�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ďĞŐĂŶ�
ƚŽ�ďĞ�ƉŽƉƵůĂƚĞĚ�ďǇ�:ĂƉĂŶĞƐĞ͕�,ƵŶŐĂƌŝĂŶƐ�ĂŶĚ�/ƚĂůŝĂŶƐ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�
ϭϴƚŚ��ĞŶƚƵƌǇ͘��ƵƌƌĞŶƚůǇ͕ �ƚŚĞ�ĂƌĞĂ�ŚĂƐ�Ă�ƉƌĞĚŽŵŝŶĂŶƚ�ƉŽƉƵůĂƟŽŶ�ŽĨ�ŝŵͲ
ŵŝŐƌĂŶƚƐ�ĨƌŽŵ�EŽƌƚŚĞĂƐƚĞƌŶ��ƌĂǌŝů� ;ŽŶĞ�ŽĨ�ƚŚĞ�ƉŽŽƌĞƐƚ�ƌĞŐŝŽŶƐ�ŽĨ�ƚŚĞ�
ĐŽƵŶƚƌǇͿ͘� /Ŷ� ƚŚĞ�ϭϵƚŚ�ĐĞŶƚƵƌǇ͕ �ǁŝƚŚ� ƚŚĞ�ĂƌƌŝǀĂů�ŽĨ� ƚŚĞ�ZĂŝůǁĂǇ��ƐƚƌĂĚĂ�
&ĞƌƌŽ�ĚŽ�EŽƌƚĞ�;/ƌŽŶ�ŽĨ�ƚŚĞ�EŽƌƚŚ�ZĂŝůǁĂǇͿ͕�ĨŽƌŵĞƌůǇ��ĞŶƚƌĂů��ƌĂǌŝů͖�ƚŚĞ�
ĂƌĞĂ�ďĞŐĂŶ�ƚŽ�ŐĂŝŶ�ƵƌďĂŶ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ǁŝƚŚ�ƚŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ŚŽƵƐͲ
ĞƐ�ĂƌŽƵŶĚ�ƚŚĞ�ƌĂŝůƐ�;WƌĞĨĞŝƚƵƌĂ�ĚĞ�^ĆŽ�WĂƵůŽ͕�ϮϬϭϬͿ͘�

dŚĞ��ĂƐƚĞƌŶ�ZĞŐŝŽŶ�ŽĨ�^ĆŽ�WĂƵůŽ�ďĞŐĂŶ�ŝƚƐ�ƵƌďĂŶŝǌĂƟŽŶ�ƉƌŽĐĞƐƐ�ďǇ�ƚŚĞ�
ƐĞƩůĞŵĞŶƚ� ŽĨ� ƉŽƉƵůĂƌ� ƉůŽƚƐ�ǁŝƚŚͲŽƵƚ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͕� ŽŌĞŶ� ŝƌƌĞŐƵůĂƌůǇ�
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ŽďƚĂŝŶĞĚ͕�ĂŶĚ�ŵŽƐƚůǇ�ďƵŝůƚ�ŝŶ�Ă�͞ƐĞůĨͲĐŽŶƐƚƌƵĐƟŽŶ͟�ŵĂŶŶĞƌ͘ �/ƚ�ĂůƐŽ�ŐƌĞǁ�
ĚĞŵŽŐƌĂƉŚŝĐĂůůǇ�ďǇ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ůĂƌŐĞ�ƐŽĐŝĂů�ŚŽƵƐŝŶŐ�ƉƌŽũĞĐƚƐ�
ǀĞƌǇ�ŵƵĐŚ�ĚŝƐĐŽŶŶĞĐƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƵƌďĂŶ�ĨĂďƌŝĐ͘�dŚĞƐĞ�ƉƵďůŝĐůǇ�ĨƵŶĚĞĚ�
ƉƌŽũĞĐƚƐ�ĨĂŝůĞĚ�ƚŽ�ĂĚĚƌĞƐƐ�ŵŽƌĞ�ďĂƐŝĐ�ƐĂŶŝƚĂƟŽŶ�ĂŶĚ�ƚƌĂŶƐƉŽƌƚĂƟŽŶ�ĚĞͲ
ĮĐŝĞŶĐŝĞƐ͘

dŽĚĂǇ͕ � ƚŚĞ�^ƵďͲDƵŶŝĐŝƉĂůŝƚǇ�ŽĨ� /ƚĂŝŵ�WĂƵůŝƐƚĂ�ŚĂƐ�Ă�ƉŽƉƵůĂƟŽŶ�ŽĨ�ϱϯϯ�
ϯϭϳ� ƉĞŽƉůĞ͘� /ƚ� ĐŽŵƉƌŝƐĞƐ� ƚǁŽ� ĚŝƐƚƌŝĐƚƐ͗� sŝůĂ� �ƵƌƵĐĄ� ĂŶĚ� /ƚĂŝŵ� WĂƵůŝƐͲ
ƚĂ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�͞^ŽĐŝĂů��ǆĐůƵƐŝŽŶ�DĂƉ͟�ŽĨ�^ĆŽ�WĂƵůŽ͕�ĚŝƐƚƌŝĐƚƐ�sŝůĂ�
�ƵƌƵĐĄ�ĂŶĚ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ŽĐĐƵƉǇ�ƌĂŶŬƐ�ϳ�ĂŶĚ�ϭϬ�ƌĞƐƉĞĐƟǀĞůǇ͕ �ŵĞĂŶŝŶŐ�
ƚŚĂƚ�ƚŚĞƐĞ�ĂƌĞ�ƐŽŵĞ�ŽĨ�ƚŚĞ�ƌĞŐŝŽŶƐ�ǁŚĞƌĞ�ŵŽƌĞ�ŝŶĞƋƵĂůŝƚǇ�ĂŶĚ�ĚŝƐĐƌŝŵͲ
ŝŶĂƟŽŶ�ŝƐ�ĞǀŝĚĞŶƚ� ŝŶ�ƌĞůĂƟŽŶƐŚŝƉ�ƚŽ�ƚŚĞ�ƌĞƐƚ�ŽĨ�ƚŚĞ�ĐŝƚǇ�;^ƵďƉƌĞĨĞŝƚƵƌĂ�
/ƚĂŝŵ�WĂƵůŝƐƚĂ͕�ϮϬϬϴͿ͘

 

&ŝŐƵƌĞ� ϭ͗ϭϮ� >ŽĐĂƟŽŶ� ŽĨ� /ƚĂŝŵ� WĂƵůŝƐƚĂ� ĚŝƐƚƌŝĐƚ�ǁŝƚŚŝŶ� ƚŚĞ�DƵŶŝĐŝƉĂůŝƚǇ� ŽĨ� ^ĆŽ� WĂƵůŽ�
;/�'�͕�ϮϬϭϬ͖�ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ͘

dŚĞ� ��/^� ʹ� �ŽŶĂƐ� ĚĞ� �ƐƉĞĐŝĂů� /ŶƚĞƌĞƐƐĞ� ^ŽĐŝĂů� ;^ƉĞĐŝĂů� ^ŽĐŝĂů� /ŶƚĞƌĞƐƚ�
�ŽŶĞƐͿͲ� ĂƌĞ� ĂƌĞĂƐ�ǁŚĞƌĞ� ƉƌĞĚŽŵŝŶĂŶƚůǇ� ŶĞǁ� ƐŽĐŝĂů� ŚŽƵƐŝŶŐ�ŵƵƐƚ� ďĞ�
ƌĞĐŽŐŶŝǌĞĚ�Žƌ�ĐƌĞĂƚĞĚ͕�ǁŚĞƚŚĞƌ�ŝŶ�ĂƌĞĂƐ�ĂůƌĞĂĚǇ�ŽĐĐƵƉŝĞĚ�ďǇ�ƐůƵŵƐ͕�ŝŶͲ
ĨŽƌŵĂů�ƐĞƩůĞŵĞŶƚƐ�ƉŽƉƵůĂƌ�Ͳ�ŬŶŽǁŶ�ĂƐ�͞ƌĞŐƵůĂƌŝǌĂƟŽŶ���/^͟�ʹ�ĞŝƚŚĞƌ�ŝŶ�
ĞŵƉƚǇ�ĂƌĞĂƐ͕�ƉƌĞĨĞƌĂďůǇ�ŝŶƐĞƌƚĞĚ�ŝŶ�ƌĞŐŝŽŶƐ�ǁŝƚŚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�;�ĂŵĂƌĂ�
DƵŶŝĐŝƉĂů�ĚĞ�^ĆŽ�WĂƵůŽ͕�ϮϬϭϯͿ͘�dŚĞ�^ŝƐƚĞŵĂ�WĞƌŝŵĞƚƌĂů�/ƚĂŝŵ�WĂƵůŝƐƚĂͲ�
^ĆŽ�DĂƚĞƵƐ�ĐƌŽƐƐĞƐ�ƚŚƌŽƵŐŚ�Ă�ƚǇƉĞ�ŽŶĞ���/^͕�ǁŚŝĐŚ�ŵĞĂŶƐ�ƚŚĂƚ�ƚŚĞƐĞ�
ĂƌĞĂƐ�ĂƌĞ�ŽĐĐƵƉŝĞĚ�ďǇ�ůŽǁͲŝŶĐŽŵĞ�ƉŽƉƵůĂƟŽŶ͕�ǁŚĞƌĞ�ƚŚĞƌĞ�ŝƐ�ŝŶƚĞƌĞƐƚ�
ƚŽ�ƌĞŐƵůĂƌŝǌĞ�ƚŚĞ�ƐŝƚƵĂƟŽŶ�ŽĨ�ƐůƵŵƐ�ĂŶĚ�ŝƌƌĞŐƵůĂƌ�ƐĞƩůĞŵĞŶƚƐ�ĂŶĚ�ďƵŝůĚ�
ƉƵďůŝĐ�ĨĂĐŝůŝƟĞƐ�;�ĂŶĚƵǌŝŶŝ͕�ϮϬϭϰͿ͘��ĞĨŽƌĞ�ƚŚĞ�ĂƉƉƌŽǀĂů�ŽĨ�ƚŚĞ�EĞǁ�^ƚƌĂͲ

&ŝŐƵƌĞ� ϭ͗ϭϭ� �ŽŶĚŝƟŽŶƐ� ŽĨ� ƐŝĚĞǁĂůŬƐ� Ăƚ�
ƉůĂǌĂƐ�ŝŶ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�;�>E͕�ϮϬϭϱͿ͘
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ƚĞŐŝĐ�DĂƐƚĞƌ�WůĂŶ͕�ƚŚĞ�ŵĂǆŝŵƵŵ�ŽĐĐƵƉĂƟŽŶ�ƌĂƚĞ�ŽĨ�ƚŚĞ�ƉůŽƚƐ�ǁĂƐ�Ϭ͕ϱ�
;^ƵďƉƌĞĨĞŝƚƵƌĂ�/ƚĂŝŵ�WĂƵůŝƐƚĂ͕�ϮϬϬϰͿ͘�dŚĞ�ĐƵƌƌĞŶƚ�DĂƐƚĞƌ�WůĂŶ�ƐƟƉƵůĂƚĞƐ�
ĂŶ�ŽĐĐƵƉĂƟŽŶ�ƌĂƚĞ�ŽĨ�ϭ͕Ϭ�ǁŚŝĐŚ�ƐƟŵƵůĂƚĞƐ�ƵƌďĂŶ�ĚĞŶƐŝƚǇ�ĂŶĚ�ĂŝŵƐ�ƚŽ�
ƐƚŽƉ�ƚŚĞ�ƐƉƌĂǁů�ŽĨ�ƚŚĞ�ĐŝƚǇ�;WƌĞĨĞŝƚƵƌĂ�ĚĞ�^ĆŽ�WĂƵůŽ͕�ϮϬϭϰͿ͘�

 

&ŝŐƵƌĞ�ϭ͗ϭϯ���ŽŶŝŶŐ�ůĂǁ�ĂůŽŶŐ�ƚŚĞ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ�ďƵƐ�ĐŽƌƌŝĚŽƌ�;WƌĞĨĞŝƚƵƌĂ�
DƵŶŝĐŝƉĂů�ĚĞ�^ĆŽ�WĂƵůŽ͕�ϮϬϭϯ͖�ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ͘
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Ϯ͘
Analysis 
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^ĆŽ�WĂƵůŽ�ŝƐ�ůŽĐĂƚĞĚ�Ăƚ�ĂŶ�ĂůƟƚƵĚĞ�ŽĨ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϳϭϱ�ƚŽ�ϵϬϬ�ŵĞƚĞƌƐ�
ĂďŽǀĞ�ƐĞĂ�ůĞǀĞů͘�dŚĞ�ĂŶŶƵĂů�ĂǀĞƌĂŐĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ŝƐ�ĂƌŽƵŶĚ�ϮϬo��͕�ĂŶĚ�
ƚŚĞ�ĂŶŶƵĂů�ƉƌĞĐŝƉŝƚĂƟŽŶ�ŝƐ�ϭϰϬϬоϭϱϬϬŵŵ͘�dŚĞƌĞ�ĂƌĞ�ƌĂŝŶǇ�ĂŶĚ�ĚƌǇ�ƐĞĂͲ
ƐŽŶƐ͕�ĂŶĚ�ŚĂůĨ�ƚŚĞ�ƉƌĞĐŝƉŝƚĂƟŽŶ�ĐŽŶĐĞŶƚƌĂƚĞƐ�ŝŶ�ƚŚĞ�ƌĂŝŶǇ�ƐĞĂƐŽŶ͕�ŶŽƌͲ
ŵĂůůǇ�ĨƌŽŵ��ĞĐĞŵďĞƌ�ƚŽ�DĂƌĐŚ�;/�'�͕�ϮϬϭϰͿ͘

&ŝŐƵƌĞ�Ϯ͗ϭ�'ĞŶĞƌĂů�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ��ƌĂǌŝů͕�^ĆŽ�WĂƵůŽ�^ƚĂƚĞ�ĂŶĚ�DĞƚƌŽƉŽůŝƚĂŶ�ZĞŐŝŽŶ�
ŽĨ�^ĆŽ�WĂƵůŽ�;ZD^WͿ�;/�'�͕�ϮϬϭϯ͖�ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ͘

&ŝŐƵƌĞ�Ϯ͗Ϯ�DĂƉ�ŽĨ�ƚŚĞ�ZD^W�ĂŶĚ�ƚŚĞ��ŝƚǇ�ŽĨ�^ĆŽ�WĂƵůŽ�ǁŝƚŚ�ŝƚƐ�ƌĞŐŝŽŶƐ�ĂŶĚ�ŝƚƐ�ϵϲ�ĚŝƐͲ
ƚƌŝĐƚƐ�;/�'�͕�ϮϬϭϯ͖�ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ͘
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dŚĞ�ĐŝƚǇ�ŽĨ�^ĆŽ�WĂƵůŽ�ƉƌŽǀŝĚĞƐ�ƐƚĂŶĚĂƌĚŝǌĞĚ�ŐƵŝĚĞůŝŶĞƐ�ĨŽƌ�Ăůů�ƚǇƉĞƐ�ŽĨ�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ƉƌŽũĞĐƚƐ͘�/Ŷ�ƚŚĞ�ĐĂƐĞ�ŽĨ�ƵƌďĂŶ�ĚƌĂŝŶĂŐĞ͕��ƌĂǌŝů�ĂĚŽƉƚƐ�ĂŶ�
absolute separator system, meaning that stormwater is separated from 
ƚŚĞ�ǁĂƐƚĞǁĂƚĞƌ�ƐĞǁĂŐĞ͘�dŚĞ�ŝŶƐƟƚƵƟŽŶƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞ�ĐŽŽƌĚŝŶĂ-
ƟŽŶ�ŽĨ� ƐƚŽƌŵǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ�ŵĞĂƐƵƌĞƐ� ĂƌĞ�����͕� ^/hZ�͕� ^���^W�
ĂŶĚ���d�^��;�ĂŶĚƵǌŝŶŝ͕�ϮϬϭϰͿ͘�dŚĞ�ĂƐƐŽĐŝĂƟŽŶ�ŽĨ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ƉƌĞƐ-
ĞƌǀĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƉƵďůŝĐ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ� ŝƐ�Ă�ŶĞǁ�ĐŚĂů-
ůĞŶŐĞ�ĨŽƌ�ƚŚĞ�ŵƵŶŝĐŝƉĂůŝƚǇ͘�dŚĞ�ĨŽůůŽǁŝŶŐ�ŝƐ�ĂŶ�ŝŵĂŐĞ�ƚŚĂƚ�ƐƵŵŵĂƌŝǌĞƐ�
ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ǁŽƌŬ�ĞǆƉĞĐƚĞĚ�ďǇ� ƚŚĞ�ƌŽĂĚ�ĞŶŐŝŶĞĞƌƐ� ŝŶ� ƚĞƌŵƐ�ŽĨ�ƵƌďĂŶ�
ĚƌĂŝŶĂŐĞ͘�/ƚ�ŝƐ�Ă�ĐŽŶǀĞŶƟŽŶĂů͕�ŐƌĞǇ�ƐĐŚĞŵĞ�ƚŚĂƚ�ŚĂƐ�ŚĂĚ�ǀĞƌǇ�ůŝƩůĞ�ŝŵ-
provement over the years.

 

In the case of stormwater management in road infrastructures, conven-
ƟŽŶĂů�ƉůĂŶŶŝŶŐ�ĚĞǀŝĐĞƐ�ŝŶĐůƵĚĞ͗

Bocas de Lobo or Boca de Leao (curb opening inlets) which are collec-
ƟŽŶ�ďŽǆĞƐ�ďƵŝůƚ� ŝŶ�ŵĂƐŽŶƌǇ͘�dŚĞŝƌ�ĨƵŶĐƟŽŶ�ŝƐ�ƚŽ�ƌĞĐĞŝǀĞ�ƚŚĞ�ƌĂŝŶǁĂƚĞƌ�

2.1 Analysis of São Paulo

&ŝŐƵƌĞ�Ϯ͗ϯ�dǇƉŝĐĂů�ƵƌďĂŶ�ĚƌĂŝŶĂŐĞ�ƉůĂŶ�ĨƌŽŵ�ƚŚĞ�hƌďĂŶ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ�dĞĐŚŶŝĐĂů��ĞƚĂŝů-
ing Manual in São Paulo (SPDR, 2011).



Saldana • 19

ƚŚĂƚ�ƌƵŶƐ�ƚŚƌŽƵŐŚ�ƚŚĞ�ŐƵƩĞƌƐ�ĂŶĚ�ĚŝƌĞĐƚ�ŝƚ�ƚŽ�ƚŚĞ�ƐĞǁĂŐĞ�ƐǇƐƚĞŵ͘�/Ŷ�ĂĐ-
ĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�ƐƉĞĐŝĮĐ�ŶĞĞĚ�ĨŽƌ�ĚƌĂŝŶĂŐĞ͕�ƚŚĞ�͞ďŽĐĂƐ�ĚĞ�ůŽďŽ͟�ŵĂǇ�
be simple, double or triple compartment and equipped with precast 
concrete or iron grids (Nakamura, 2011). Each municipality in the Estate 
ŽĨ�^ĆŽ�WĂƵůŽ�ŚĂƐ�ƐƚĂŶĚĂƌĚŝǌĞĚ�ŵĞĂƐƵƌĞƐ�ďƵƚ� ƚŚĞ�ĚŝŵĞŶƐŝŽŶƐ�ŽĨ� ŝŶůĞƚƐ�
ĂŶĚ�ƚŚĞŝƌ�ƚǇƉĞ�ŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ƚŚĞ�ŇŽǁ�ŽĨ�ĂƌƌŝǀĂů�ĚĞĮŶĞĚ�ďǇ�ĐĂůĐƵůĂƟŶŐ�
rainfall in the region and return period of more intense rains. Besides 
ĐƵƌď� ŝŶůĞƚƐ͕� ƚŚĞ� ƐǇƐƚĞŵ�ĐŽŶƐŝƐƚƐ�ŽŶ� ŝŶƐƉĞĐƟŽŶ� ƐŚĂŌƐ͖� ĐŽŶŶĞĐƟŶŐ�ŶĞƚ-
ǁŽƌŬƐ�ĂŶĚ�ďƌĂŶĐŚĞƐ͕�ǁŝƚŚ�ƉŝƉĞƐ�ƌĂŶŐŝŶŐ�ĨƌŽŵ�T�Ϭ͘ϲϬ�ƚŽ�T�ϭ͘ϱϬ�ŵĞƚĞƌƐ�
ĨŽƌ�ŵĂũŽƌ�ŶĞƚǁŽƌŬƐ�ĂŶĚ�ďƌĂŶĐŚĞƐ�ǁŝƚŚ�T�Ϭ͘ϱϬ�Žƌ�Ϭ͘ϲϬ�ŵ͖�ŵĂŶͲŚŽůĞƐ͖�ŚǇ-
draulic ladders and wing walls (where necessary). The drainage project 
is developed on the basis of geometry and land registry survey of the 
environment of the site (SPDR, 2011).

dŚĞ�ƉĂƌĂĚŝŐŵ�ŽĨ�ƵƌďĂŶ�ĚƌĂŝŶĂŐĞ�ŝƐ�ƐƚĂƌƟŶŐ�ƚŽ�ĐŚĂŶŐĞ�ŝŶ�^ĆŽ�WĂƵůŽ�ĂŶĚ�
ƚŚĞ�ŶĞǁ�DĂƐƚĞƌ�WůĂŶ�ŐŝǀĞƐ�ƌŽŽŵ�ĨŽƌ�ŵŽƌĞ�ĞĸĐŝĞŶƚ�ĂŶĚ�ƵƉ�ƚŽ�ĚĂƚĞ�ŝŵ-
ƉůĞŵĞŶƚĂƟŽŶƐ͘��ƚ�ƚŚĞ�ƐĂŵĞ�ƟŵĞ͕�ĚƵƌŝŶŐ�ƚŚĞ�ĮĞůĚ�ƚƌŝƉ�ŝŶ�KĐƚŽďĞƌ͕ �ϮϬϭϰ͕�
and through an ongoing monitoring of the public works in the city, there 
ŝƐ�ĞǀŝĚĞŶĐĞ�ƚŚĂƚ�ĂƵƚŚŽƌŝƟĞƐ�ĂŶĚ�ƐŽŵĞ�ƉƌŽĨĞƐƐŝŽŶĂůƐ�ƐƟůů�ŵŝƐƵŶĚĞƌƐƚĂŶĚ�
ƚŚĞ�ĐŽŶĐĞƉƚ�ŽĨ�͞ ŐƌĞĞŶ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͘͟ �̂ ƵĐŚ�ŝƐ�ƚŚĞ�ĐĂƐĞ�ŽĨ�Ă�ƌĞĐĞŶƚ�ƌĞƉŽƌƚ�
ŝŶ� ƚŚĞ�'ůŽďŽ�ŶĞǁƐƉĂƉĞƌ� ƐƚĂƟŶŐ� ƚŚĂƚ� ƚŚĞ�DĂǇŽƌ�ŽĨ�^ĆŽ�WĂƵůŽ�ŚĂƐ�ĂƉ-
proved a pilot project to plant trees in the middle of the streets, making 
Ă�ƐŵĂůů�ŚŽůĞ͕�ĚŝƌĞĐƚůǇ�ŝŶ�ƚŚĞ�ĂƐƉŚĂůƚ�;'ůŽďŽ͕�ϮϬϭϱͿ͘�dŚĞ�ƉŝůŽƚ�ƉƌŽũĞĐƚ�ŝƐ�
located in the Patrocinio Paulista Avenue in the Eastern region of São 
WĂƵůŽ� ;'ůŽďŽ͕� ϮϬϭϱͿ͘� �ǀĞŶ� ŝĨ� ƚŚŝƐ� ƉƌŽŐƌĂŵ�ĚŽĞƐ� ŶŽƚ� ĚŝƌĞĐƚůǇ� ƌĞůĂƚĞ� ƚŽ�
ƵƌďĂŶ�ĚƌĂŝŶĂŐĞ͕� ŝƚ� ŝƐ�Ă� ͞ŵĂŬĞͲƵƉ͟� ƐŽůƵƟŽŶ�ǁŚĞƌĞ�ǀĂůƵĂďůĞ� ƌĞͲƐŽƵƌĐĞƐ�
ĂƌĞ�ǁĂƐƚĞĚ�ĂŶĚ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ƌĞƐƉŽŶƐĞ�ƚŽ�ƚŚĞ�ĚĞĮĐŝƚ�ŽĨ�ƚƌĞĞƐ�ŝŶ�ƚŚĞ�ĐŝƚǇ�
;ǁŚŝĐŚ�ŝƐ�ƚŚĞ�ĚƌŝǀŝŶŐ�ĨŽƌĐĞ�ŽĨ�ƚŚĞ�ŝŶŝƟĂƟǀĞͿ�ĐĂŶ�ƉƌŽǀĞ�ĚŝƐĂƐƚƌŽƵƐ�ǁŚĞŶ�
ƚŚĞ�ƌŽŽƚƐ�ƐƚĂƌƚ�ƚŽ�ĂīĞĐƚ�ƚŚĞ�ƐĞǁĞƌ�ƐǇƐƚĞŵ�ƵƐƵĂůůǇ�ďƵƌŝĞĚ�ƵŶĚĞƌ�ƚŚĞ�ĂƐ-
phalt.

 

&ŝŐƵƌĞ� Ϯ͗ϰ� �ŽŶǀĞŶƟŽŶĂů� ƵƌďĂŶ� ĚƌĂŝŶĂŐĞ�
devices (Nakamura, 2011).

&ŝŐƵƌĞ�Ϯ͗ϱ�dƌĞĞƐ�ƉůĂŶƚĞĚ�ĚŝƌĞĐƚůǇ�ŝŶ�ƚŚĞ�ĂƐ-
ƉŚĂůƚ�;&ĂďŝŽ��ƌĂŶƚĞƐ͕�ϮϬϭϱͿ͘
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dŚĞ�WĞƌŝŵĞƚƌĂů�^ǇƐƚĞŵ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ͕�^ĞĐƟŽŶ�///�ŝƐ�Ă�ƐĞŐ-
ŵĞŶƚ�ŽĨ�Ă�ďƵƐ�ĐŽƌƌŝĚŽƌ�ĂŶĚ�ƚĞƌŵŝŶĂůƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ�͞dĞƌŵŝŶĂŝƐ�Ğ�
^ŝƚĞŵĂƐ�sŝĄƌŝŽƐ�Ͳ�ZĞŐŝĆŽ�>ĞƐƚĞ�Ϯ͟�;dĞƌŵŝŶĂůƐ�ĂŶĚ�ZŽĂĚ�^ǇƐƚĞŵƐ�ʹ ��ĂƐƚĞƌŶ�
ZĞŐŝŽŶ�ϮͿ�ŝŶ�^ĆŽ�WĂƵůŽ͕��ƌĂǌŝů͘�͞dŚĞ�ƉƌŽũĞĐƚ�ĂŝŵƐ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ĂƩƌĂĐ-
ƟǀĞŶĞƐƐ�ŽĨ�ƉƵďůŝĐ�ƚƌĂŶƐƉŽƌƚ͕�ƚŚƌŽƵŐŚ�ƚŚĞ�ƌĞĚƵĐƟŽŶ�ŽĨ�ƚƌĂǀĞů�ƟŵĞ�ďǇ�ŽƉ-
ƟŵŝǌŝŶŐ�ƚŚĞ�ĐĂƉĂĐŝƚǇ�ĂŶĚ�ĞĸĐŝĞŶĐǇ�ŽĨ�ƉƵďůŝĐ�ƚƌĂŶƐƉŽƌƚ�ŽīĞƌ͟�;^/^dZ�E͕�
ϮϬϭϯͿ͕�ĂƐ�ǁĞůů�ĂƐ�ƉƌŽŵŽƚĞ�Ă�ďĞƩĞƌ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ƋƵĂůŝƚǇ�ĂŶĚ�ĐŽŵĨŽƌƚ�
for the inhabitants of the otherwise poorly connected Eastern region 
of São Paulo. The corridors of the Eastern Region 2 are divided in four 
ƐĞĐƟŽŶƐ�ǁŝƚŚ�Ă�ƚŽƚĂů�ĞǆƚĞŶƐŝŽŶ�ŽĨ�ϰϰ͘ϲ�Ŭŵ�;^/^dZ�E͕�ϮϬϭϯͿ͗�

ϭ͘� WĞƌŝŵĞƚƌĂů�^ǇƐƚĞŵ��ĂŶĚĞŝƌĂŶƚĞƐ�ʹ�^Ăůŝŵ�&ĂƌĂŚ�DĂůŝĨ�ʹ�^ĞĐƟŽŶ�/��
� ;^ŽƵƚŚĞƌŶ�ƌĞŐŝŽŶͿ�ǁŝƚŚ�ϭϱ͘ϵ�Ŭŵ

Ϯ͘� �ĂƐƚĞƌŶ�ZĂĚŝĂů��ŽƌƌŝĚŽƌ�ʹ �̂ ĞĐƟŽŶ�///�;�ĂƐƚĞƌŶ�ZĞŐŝŽŶͿ�ǁŝƚŚ�ϴ͘ϭ�Ŭŵ

ϯ͘� WĞƌŝŵĞƚƌĂů�^ǇƐƚĞŵ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ͕�^ĞĐƟŽŶ�//�;�ĂƐƚͲ�
� ĞƌŶ�ZĞŐŝŽŶͿ�ǁŝƚŚ�ϳ͘ϲ�Ŭŵ

ϰ͘� WĞƌŝŵĞƚƌĂů�^ǇƐƚĞŵ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ͕�^ĞĐƟŽŶ�///�;�ĂƐƚͲ�
� ĞƌŶ�ZĞŐŝŽŶͿ�ǁŝƚŚ�ϵ͘ϱ�Ŭŵ

The present study is focused on the Perimetral System Itaim Paulista 
ʹ�^ĆŽ�DĂƚĞƵƐ͕�^ĞĐƟŽŶ�///�ǁŚŝĐŚ�ĞǆͲƚĞŶĚƐ�ĨƌŽŵ��Ž�:ĂƷ�^ƚƌĞĞƚ͕�/ŐƵĂƚĞŵŝ�
ƌŽĂĚ͕� �Ă� WĂƐƐĂŐĞŵ� &ƵŶĚĂ� ĂŶĚ� ^ĂƚƵƌŶŝŶŽ� WĞƌĞŝƌĂ� ^ƚƌĞĞƚƐ͕� �ĞƉƵƚĂĚŽ�
�ŶƚƀŶŝŽ� ^ŝůǀĂ� �ƵŶŚĂ� �ƵĞŶŽ� sŝĂĚƵĐƚ͕� ZŽĂĚƐ� >ĂũĞĂĚŽ� sĞůŚŽ� ĂŶĚ� �Žŵ�
:ŽĆŽ�EĞƌŝ�ƵŶƟů�DĂƌĞĐŚĂů� dŝƚŽ��ǀĞŶƵĞ� ;^/^dZ�E͕�ϮϬϭϯͿ͘� dŚĞ� ĨŽůůŽǁŝŶŐ�
ŝŵĂŐĞ�ŝůůƵƐƚƌĂƚĞƐ�ƚŚĞ��//�;/ŶĚŝƌĞĐƚůǇ��īĞĐƚĞĚ��ƌĞĂͿ�ŽĨ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂ-
ƟŽŶ͕�ŝƚ�ĂůƐŽ�ƐŚŽǁƐ�ƚŚĞ�ĚĞŐƌĞĞƐ�ŽĨ�ĞĐŽŶŽŵŝĐ�ŝŶĞƋƵĂůŝƟĞƐ�ƚŚĞ�ĨĂƌƚŚĞƐƚ�ŽŶĞ�
moves from the center to the east of the city.

dŚĞ�ŶĞǁ�DĂƐƚĞƌ�WůĂŶ�ĨŽƌ�̂ ĆŽ�WĂƵůŽ�ŝĚĞŶƟĮĞƐ�ƚŚĞ�ĐŽƌƌŝĚŽƌƐ�ĂŶĚ�ƚĞƌŵŝŶĂůƐ�
ŝŶ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ĂƐ�^ƚƌƵĐƚƵƌŝŶŐ��ǆĞƐ�ŽĨ�hƌďĂŶ�dƌĂŶƐĨŽƌŵĂƟŽŶ�;�ŝǆŽƐ�ĚĞ�
Transformacao urbana), which means that in this region private owners 
and developers will be allowed to build more than elsewhere in the city, 
ƚŚĞ�ĂƌĞĂƐ�ŽĨ�ŝŶŇƵĞŶĐĞ�ŽĨ�ƚŚĞ�ďƵƐ�ĐŽƌƌŝĚŽƌƐ�ĂƌĞ�ǁŝƚŚŝŶ�Ă�ƌĂĚŝƵƐ�ŽĨ�ĂƉƉƌŽǆ-
ŝŵĂƚĞůǇ�ϭϱϬ�ŵ͖�ƚŚĞƌĞ�ƐŚŽƵůĚ�ďĞ�ĨĞǁĞƌ�ĐĂƌƐ�ŽŶ�ƚŚĞ�ƌŽĂĚ͕�ƉƵďůŝĐ�ƚƌĂŶƐƉŽƌƚ�
ƐŚŽƵůĚ�ďĞ�ƉƌĞĚŽŵŝŶĂŶƚ�ĂŶĚ�ƚŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ŵŽƌĞ�ŐĂƌĂŐĞƐ�ƐŚŽƵůĚ�ďĞ�

2.1.1 The site: Perimetral System 
Itaim Paulista – São Mateus, 
^ĞĐƟŽŶ�///
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ƌĞƐƚƌŝĐƚĞĚ�Žƌ�ŵŝŶŝŵŝǌĞĚ�;�ĂŵĂƌĂ�DƵŶŝĐŝƉĂů�ĚĞ�^ĆŽ�WĂƵůŽ͕�ϮϬϭϯͿ͘

 

The budget given to the municipality by the federal government as part 
of the PAC 2 (Programa de Aceleração do Crescimento: Growth Accel-
ĞƌĂƟŽŶ�WƌŽŐƌĂŵ�ĨŽƌ�ǁŽƌŬƐ�ĨŽƌ�ŵŽďŝůŝƚǇ͕ �ĚƌĂŝŶĂŐĞ�ĂŶĚ�ƐĂŶŝƚĂƟŽŶ�ŝŶ�ƚŚĞ�
ĐŝƚǇͿ�ĨŽƌ�ƚŚĞ�WĞƌŝŵĞƚƌĂů�^ǇƐƚĞŵ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ͕�^ĞĐƟŽŶ�///�
ĂŵŽƵŶƚƐ�ƚŽ�ZΨ�ϱϮϵ�ŵŝůůŝŽŶ�;�ƌĂǌŝůŝĂŶ�ZĞĂůͿ͕�ĂďŽƵƚ�ϭϲϭ͕ϵϰϵ͕ϴϰϳ͘ϴϮ��ƵƌŽ�
;WƌĞĨĞŝƚƵƌĂ�DƵŶŝĐŝƉĂů�ĚĞ�^ĆŽ�WĂƵůŽ͕�ϮϬϭϯͿ͘�tĞ�ĐĂŶ�ƚŚĞŶ�ĞƐƟŵĂƚĞ�Ă�ĐŽƐƚ�
ŽĨ�ĂďŽƵƚ�ZΨ�ϱϱϲϴϰ�Žƌ�ϭϳ͕Ϭϯϰ͘ϴϵ��ƵƌŽ�ƉĞƌ�ŬŝůŽŵĞƚĞƌ͘ �͞/Ŷ�ϮϬϭϱ�ĂŶĚ�ϮϬϭϲ͕�
^ĆŽ�WĂƵůŽ�ǁŝůů�ƚƵƌŶ�ŝŶƚŽ�Ă�ĐŽŶƐƚƌƵĐƟŽŶ�ƐŝƚĞ͘�dŚĞ�ϭϲϱ�ŬŝůŽŵĞƚĞƌƐ�ŽĨ�ĐŽƌƌŝ-
ĚŽƌƐ�ǁŝůů�ďĞ�ƌƵŶŶŝŶŐ�ƵŶƟů�DĂƌĐŚ͕͟ �ƐĂŝĚ�ƚŚĞ�DĂǇŽƌ�ŽĨ�ƚŚĞ�ĐŝƚǇ͕ �&ĞƌŶĂŶĚŽ�
,ĂĚĚĂĚ�;K��ƐƚĂĚŽ�ĚĞ�^ĆŽ�WĂƵůŽ͕�ϮϬϭϰͿ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�,ĂĚĚĂĚ͕�ƚŚĞ�ĐŝƚǇ�
ŚĂƐ�ϯϳ͘ϱ�Ŭŵ�ŽĨ�ĐŽƌƌŝĚŽƌƐ� ŝŶ�ƚŚĞ�ǁŽƌŬƐ͘�dŚŝƐ�ǇĞĂƌ�ƚŚĞ�ĐŝƚǇ�ǁŝůů�ďĞŐŝŶ�ƚŽ�
ďƵŝůĚ�ϲϬ͘ϴ�ŬŝůŽŵĞƚĞƌƐ�;K��ƐƚĂĚŽ�ĚĞ�^ĆŽ�WĂƵůŽ͕�ϮϬϭϰͿ͘

There are many stakeholders involved in the project, including several 
^ƵďͲDƵŶŝĐŝƉĂůŝƟĞƐ͕�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƚĂďůĞ�ƉƌŽǀŝĚĞƐ�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƚŚĞ�ƌĞ-
ƐƉŽŶƐŝďŝůŝƟĞƐ�ĂŶĚ�ĨƵŶĐƟŽŶƐ�ŽĨ�ƐŽŵĞ�ŽĨ�ƚŚĞ�ŵĂŝŶ�ĚĞĐŝƐŝŽŶ�ŵĂŬĞƌƐ�ŽĨ�ƚŚŝƐ�
venture.

&ŝŐƵƌĞ�Ϯ͗ϲ�^ŽĐŝĂů�ŝŶĞƋƵĂůŝƚǇ�ŝŶ�ƚŚĞ��//�ĚŝƐƚƌŝĐƚƐ͘�EŽƚĞ͗�ϭϬϬϬ��ZΨ�с�ĂƉƉƌŽǆ͘�Φ�ϮϵϬ�;^/^-
TRAN, 2013).

&ŝŐƵƌĞ�Ϯ͗ϴ�dǇƉŝĐĂů�ƐĞĐƟŽŶƐ�ŽĨ�/ƚĂŝŵ�WĂƵůŝƐ-
ta–São Mateus corridor (SISTRAN, 2013).

&ŝŐƵƌĞ�Ϯ͗ϳ�WƌŽƉŽƐĞĚ�ďƵƐ�ƐƚŽƉ�ƉůĂŶ�ĨŽƌ�Ă�ĐĞŶƚƌĂů�ƉůĂƞŽƌŵ�ƐĐŚĞŵĞ�Ăƚ�/ƚĂŝŵ�WĂƵůƐƚĂ�ʹ�^ĆŽ�
Mateus corridor (SISTRAN, 2013).
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Table 2:1  Stakeholders of the Itaim Paulista – São Mateus corridor (SPTrans, 2013; and 
ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ͘

�ƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ŝŵƉůĞŵĞŶƚĂƟŽŶ͕�ĂĚĚŝƟŽŶĂů�ƐƉĞĐŝĮĐ�ĞŶǀŝƌŽŶŵĞŶƚĂů�
ƉĞƌŵŝƚƐ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĐŽŶƟŶƵĞ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŽĨ�ŝŵƉůĞŵĞŶƚĂ-
ƟŽŶ�;^WdƌĂŶƐ͕�ϮϬϭϯͿ͗

Ͳ�dƌĞĞ�ŵĂŶĂŐĞŵĞŶƚ�;ĐƵƫŶŐ�ĂŶĚ�ͬ�Žƌ�ƚƌĂŶƐƉůĂŶƚĂƟŽŶͿ͖

Ͳ�^ŝŐŶŝĮĐĂŶƚ�ǀĞŐĞƚĂƟŽŶ�ŵĂŶĂŐĞŵĞŶƚ�ĂŶĚ�ͬ�Žƌ�ŝŵŵƵŶĞ�ƚŽ�ĐƵƚ͖

Ͳ�dƌĞĞ�ŵĂŶĂŐĞŵĞŶƚ�Žƌ�ŽĐĐƵƉĂƟŽŶ�ŽĨ�WĞƌŵĂŶĞŶƚ�WƌŽƚĞĐƟŽŶ��ƌĞĂ�;�WWͿ͖

Ͳ�/ŶƚĞƌǀĞŶƟŽŶ�ŝŶ�ƚŚĞ�tĂƚĞƌƐŚĞĚ�WƌŽƚĞĐƚĞĚ��ƌĞĂ�;�WDͿ͘

&Žƌ�ƚŚĞ�ĞǆĞĐƵƟŽŶ�ŽĨ�ĐŽŶƐƚƌƵĐƟŽŶ�ǁŽƌŬƐ�ŽĨ�dĞƌŵŝŶĂůƐ�ĂŶĚ�ZŽĂĚ�^ǇƐƚĞŵƐ�
ʹ��ĂƐƚĞƌŶ�ZĞŐŝŽŶ�Ϯ͕�ĞǆƉƌŽƉƌŝĂƟŽŶ�ĂŶĚ�ŝŶƚĞƌǀĞŶƟŽŶ�ŝŶ�ƉƵďůŝĐ�ĂƌĞĂƐ�ŝƐ�ƌĞ-
ƋƵŝƌĞĚ͘�DŽƐƚ�ŽĨ�ƚŚĞƐĞ�ĞǆƉƌŽƉƌŝĂƟŽŶƐ�ǁŝůů�ďĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ƚŚĞ�WĞƌŝŵĞ-
ƚƌĂů�^ǇƐƚĞŵ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ͕�^ĞĐƟŽŶ�///�ďĞĐĂƵƐĞ�Ăƚ�ƚŚŝƐ�ƐĞĐ-
ƟŽŶ�ƚŚĞ�ƌŽĂĚƐ�ĂƌĞ�ŶĂƌƌŽǁĞƌ�ĂŶĚ�ƵŶĂďůĞ�ƚŽ�ƐƵƉƉŽƌƚ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�
ŽĨ�ŶĞǁ�ďƵƐ�ůĂŶĞƐ�ĂŶĚ�ƚŚĞ�ĞǆŝƐƟŶŐ�ƚƌĂĸĐ�ŇŽǁ͘

dŚĞ�ĞǆƉƌŽƉƌŝĂƚĞĚ�ĂƌĞĂƐ� ;&ŝŐ͘�Ϯ͘ϭϬͿ�ĂůŽŶŐ� ƚŚĞ�>ĂũĞĂĚŽ�^ƚƌĞĂŵ�ŐŝǀĞ� ƚŚĞ�
opportunity for new open green spaces that provide both leisure and 
ĞŶƚĞƌƚĂŝŶŵĞŶƚ�ĂƌĞĂƐ�ĂƐ�ǁĞůů�ĂƐ�ŶĂƚƵƌĂů�ŇŽŽĚ�ƉƌĞǀĞŶƟŽŶ�ƉŽƐƐŝďŝůŝƟĞƐ͘

dŚĞ�ŵĂŝŶ�ŐŽĂů�ŽĨ�ƚŚĞ�ƌĞͲƉůĂŶƟŶŐ�ĂŶĚ�ůĂŶĚƐĐĂƉŝŶŐ�ƉƌŽŐƌĂŵ�ĨŽƌ�ƚŚĞ�/ƚĂŝŵ�

&ŝŐƵƌĞ�Ϯ͗ϵ�dǁŽͲŬŝůŽŵĞƚĞƌ�ƐƚƵĚǇ�ĂƌĞĂ�ĨƌŽŵ�
the Perimetral System Itaim Paulsta – São 
DĂƚĞƵƐ�ʹ�^ĞĐƟŽŶ�///�;^/^dZ�E͕�ϮϬϭϯͿ͘
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Paulista – São Mateus corridor is to enhance the environmental qual-
ŝƚǇ�ŽĨ�ƚŚĞ�����;ĚŝƌĞĐƚůǇ�ĂīĞĐƚĞĚ�ĂƌĞĂͿ�ďǇ�ƚŚĞ�ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�ĞǆŝƐƟŶŐ�
isolated arboreal specimens, as well as their immediate surroundings. 
�ŶŽƚŚĞƌ�ŽďũĞĐƟǀĞ�ŝƐ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ĨƵŶĐƟŽŶĂů�ĞīĞĐƚƐ�ŽĨ�ƚŚĞ�ŐƌĞĞŶ�ĂƌĞĂƐ�
ĂůŽŶŐ� ƚŚĞ� ŝŵƉůĞŵĞŶƚĂƟŽŶ�ĂŶĚ�ƉƌŽǀŝĚĞ� ĐŽŶŶĞĐƟŽŶƐ� ƚŽ� ĐŽŵƉĞŶƐĂƚŽƌǇ�
ƉůĂŶƚĂƟŽŶƐ�ǁŝƚŚ�ƐŝŐŶŝĮĐĂŶƚ�ŽƉĞŶ͕�ƉĂƌŬ�ĂƌĞĂƐ�ĂƌŽƵŶĚ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�
ƉƌŽĨĞƐƐŝŽŶĂůƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ͕�ƚŽ�ŵĂŝŶƚĂŝŶ�ƚŚĞ�Ğǆ-
ŝƐƟŶŐ�ƚƌĞĞ�ĚĞŶƐŝƚǇ�ŽĨ�ƚŚĞ�ĂƌĞĂ�ĂƐ�Ă�ŵŝŶŝŵƵŵ͕�ƚŚĞ�ŝŶƚĞŶƟŽŶ�ŝƐ�ƉůĂŶƚ�ĂĚ-
ĚŝͲƟŽŶĂů�ĂƉƉƌŽƉƌŝĂƚĞ�ƐƉĞĐŝĞƐ͕�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�ŐƌĞĞŶ�ĂƌĞĂƐ�
ĂŶĚ�ƉƌŽǀŝĚĞ�ĐŽŶŶĞĐƟǀŝƚǇ�ďĞƚǁĞĞŶ�ƉĂƌŬǁĂǇƐ�ĂŶĚ�ŐƌĞĞŶ�ĂƌĞĂƐ�;^/^dZ�E͕�
2013).

&ŝŐƵƌĞ�Ϯ͗ϭϬ�^ƚƵĚǇ�ĂƌĞĂ�ǁŝƚŚŝŶ�ƚŚĞ�ďƵīĞƌ�ǌŽŶĞ�ƐŚŽǁŝŶŐ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�ĨƵƚƵƌĞ�ĞǆƉƌŽ-
ƉƌŝĂƟŽŶ�ĂŶĚ�ĚĞŵŽůŝƟŽŶ�ǁŽƌŬƐ�;'ŽŽŐůĞ��ĂƌƚŚ͕�ϮϬϭϰ͖�^WdƌĂŶƐ͕�ϮϬϭϯ͖�ĂŶĚ�ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ͘
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&ŝŐƵƌĞ�Ϯ͗ϭϭ�WůĂŶ�ƐŚŽǁŝŶŐ�ƚŚĞ�ŽǀĞƌůĂƉƉŝŶŐ�ŽĨ�ƉƌŽƉŽƐĞĚ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ʹ^ĆŽ�DĂƚĞƵƐ�ďƵƐ�
ĐŽƌƌŝĚŽƌ�ǁŝƚŚ�ĞǆŝƐƟŶŐ�ĐŽŶĚŝƟŽŶƐ�;^WdƌĂŶƐ͕�ϮϬϭϯ͖�ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ͘
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dŚĞ�ĐƵƌƌĞŶƚ�ƵƌďĂŶ�ŵŽďŝůŝƚǇ�ůĞŐŝƐůĂƚƵƌĞ�;&ĞĚĞƌĂů�ůĂǁ�ϭϮ͘ϱϴϳ�Ͳ�ϮϬϭϮ�ĂŶĚ�
DƵŶŝĐŝƉĂů� >Ăǁ� ϭϲ͘ϬϱϬ� ʹ� ϮϬϭϰͿ� ŚĂƐ� ƚŚĞ� ŝŵƉůĞŵĞŶƚĂƟŽŶ� ŽĨ� ĞǆĐůƵƐŝǀĞ�
ůĂŶĞƐ�ĨŽƌ�ďƵƐĞƐ�;ďƵƐ�ĐŽƌƌŝĚŽƌƐͿ�ĂƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵĂŝŶ�ŽďũĞĐƟǀĞƐ�ĨŽƌ�ƚŚĞ�ƐƵƐ-
tain-able development of São Paulo (SPTrans, 2013). The corridors are 
ĞǆĐůƵƐŝǀĞ�ůĂŶĞƐ�ĨŽƌ�ůĂƌŐĞ�ďƵƐĞƐ�ĂŶĚ�ĂƌĞ�ĚĞƐŝŐŶĞĚ�ƚŽ�ďĞƩĞƌ�ĚŝƐƚƌŝďƵƚĞ�ƚŚĞ�
ǀĞŚŝĐůĞƐ�ŽŶ�ƚŚĞ�ƌŽĂĚƐ͕�ƌĞĚƵĐŝŶŐ�ƚƌĂĸĐ�ĂŶĚ�ƚƌĂǀĞů�ƟŵĞƐ͘�

dĂďůĞ�Ϯ͗Ϯ���ǆŝƐƟŶŐ��Zd�ƐǇƐƚĞŵƐ�ŝŶ�^ĆŽ�WĂƵůŽ�;^WdƌĂŶƐ͕�ϮϬϭϯ͖�ĂŶĚ�ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ͘

/Ŷ�Ă�ƉƵďůŝĐ�ĂƵĚŝĞŶĐĞ�ĐĂƌƌŝĞĚ�ŽƵƚ� ŝŶ�KĐƚŽďĞƌ͕ �ϮϬϭϯ͕�^WKďƌĂƐ�ƉƌĞƐĞŶƚĞĚ�
ƚŚĞ�ŵĂŶǇ�ďĞŶĞĮƚƐ�ŽĨ�ƚŚĞ�ĐŽŶƐƚƌƵĐͲƟŽŶ�ŽĨ�ƚŚĞ�ŶĞǁ�ďƵƐ�ĐŽƌƌŝĚŽƌƐ�ŝŶ�ƚŚĞ�
�ĂƐƚĞƌŶ�ZĞŐŝŽŶ�ϭ�ĂŶĚ�Ϯ�ŽĨ�^ĆŽ�WĂƵůŽ͘��ůŽŶŐ�ǁŝƚŚ�ƚŚĞ�ƉŽƐŝƟǀĞ�ŐĞŶĞƌĂů�
ŝŵƉĂĐƚƐ�ŽĨ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶƐ͕�ŝƚ�ǁĂƐ�ŵĞŶƟŽŶĞĚ�ƚŚĂƚ�ŝŶ�ƚĞƌŵƐ�ŇŽŽĚ�
ƉƌĞǀĞŶƟŽŶ͕�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŵĞĂƐƵƌĞƐ�ĂƌĞ�ŐŽŝŶŐ�ƚŽ�ďĞ�ĞŵƉůŽǇĞĚ�;^WKďƌĂƐ͕�
2013): 

 The Emergency Management Center (CGE) will conduct regular  
 data survey and monitor the AID.

 New green and permeable areas will be created

� �ŶǀŝƌŽŶŵĞŶƚĂů��ŽŵƉĞŶƐĂƟŽŶ�WƌŽŐƌĂŵ

� dƌĞĞ�WůĂŶƟŶŐ�ĂŶĚ�ůĂŶĚƐĐĂƉŝŶŐ�WƌŽŐƌĂŵ

Ϯ͘ϭ͘Ϯ� �ǆŝƐƟŶŐ��Zd�ĐŽƌƌŝĚŽƌƐ�
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dŚĞ�ĨŽůůŽǁŝŶŐ�ƐĞĐƟŽŶƐ�ŐŝǀĞ�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƐŽŵĞ�ŽĨ�ƚŚĞ�ĞǆŝƐƟŶŐ�ĂŶĚ�ĨƵ-
ƚƵƌĞ�ĐŽƌƌŝĚŽƌƐ�;ƐĞŐŵĞŶƚƐ�ŽĨ�ĐŽƌƌŝͲĚŽƌƐ�ĂƌĞ�ƐƟůů�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƟŽŶͿ͘��ůů�
ŽĨ� ƚŚĞ� ƐƚƵĚŝĞĚ� ĂŶĚ� ǀŝƐŝƚĞĚ� ĐŽƌƌŝĚŽƌƐ� ĨŽůůŽǁ� ĐŽŶǀĞŶƟŽŶĂů� ĐŽŶƐƚƌƵĐƟǀĞ�
methods with stormwater directly discharged into the central drainage 
ƐǇƐƚĞŵ͘�dŚĞ�ŵĂŝŶ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ƚŚĞ�ďƵƐ�ĐŽƌƌŝĚŽƌƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƐƚŽƌŵ-
ǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ͕� ĂĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞ�ĮĞůĚ� ƐƚƵĚǇ͕ � ŝƐ� ƚŚĂƚ� ƉĂƌƚƐ� ŽĨ� ƚŚĞ�
ƐŝĚĞǁĂůŬƐ�ĂŶĚ�ŵŝĚĚůĞ�ƐĞĐƟŽŶ�ŽĨ�ƚŚĞ�ƐƚƌĞĞƚ�ǁĞƌĞ�ůĞŌ�ĂƐ�͞ŐƌĞĞŶ�ƐƉĂĐĞ͕͟ �
ǁŚĞƌĞ�ƵƌďĂŶ�ƚƌĞĞƐ�ĂŶĚ�ůĂǁŶ�ĐĂŶ�ďĞ�ƉůĂŶƚĞĚ�ĞŶĐŽƵƌĂŐŝŶŐ�ŶĂƚƵƌĂů�ƌƵŶŽī�
ŝŶĮůƚƌĂƟŽŶ͘��Ƶƚ�ƚŚĞ�ŝŶĮůƚƌĂƟŽŶ�ĐĂƉĂĐŝƚǇ�ŽĨ�ƚŚĞ�ƐŽŝůƐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ĐŝƚǇ�
ǀĂƌŝĞƐ�ĚƌĂƐƟĐĂůůǇ�ĂŶĚ�Ă�ŵŽƌĞ�ƐĐŝĞŶƟĮĐ�ĂƉƉƌŽĂĐŚ�ƐŚŽƵůĚ�ďĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�
ĚĞƚĞƌŵŝŶŝŶŐ�ŚŽǁ�ƚŚĞ�ŶĞǁ�͞ŐƌĞĞŶ�ƐƉĂĐĞ͟�ƐŚŽƵůĚ�ďĞ�ĐŽŶƐƚƌƵĐƚĞĚ͘�

&ŝŐƵƌĞ�Ϯ͗ϭϮ��ƵƐ�ĐŽƌƌŝĚŽƌ�Ăƚ��ǀ͘ �ZŝŽ��ƌĂŶĐŽ�
(SPTrans, 2013).

&ŝŐƵƌĞ� Ϯ͗ϭϯ�D͛ďŽŝ�Dŝƌŝŵ� ĐŽƌƌŝĚŽƌ� Ăƚ� �ǀ͘ �
sŝƚŽƌ�DĂŶǌŝŶŝ�ǁŝƚŚ� ŶĞǁ� ƐƚŽƉƐ� ;^WKďƌĂƐ͕�
ϮϬϭϱͿ͘

dŚĞ��ŽƌƌŝĚŽƌ�/ŶĂũĂ�ĚĞ�^ŽƵǌĂ�ŚĂƐ�ĂŶ�ĞǆƚĞŶƐŝŽŶ�ŽĨ�ϭϰ͕ϲ�Ŭŵ�ĂŶĚ�ĂŶ�ĂƌĞĂ�
ŽĨ�ϯϴϮϬϬϬ�ŵϮ�ŽĨ�ŇĞǆŝďůĞ�ĂƐƉŚĂůƟĐ� ĐŽŶĐƌĞƚĞ͕�ƉůƵƐ�ϭϮϵϬϬϬ�ŵϮ�ŽĨ� ƌŝŐŝĚ�
ĐŽŶĐƌĞƚĞ�ƉĂǀĞŵĞŶƚ͘�/ƚ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƟŽŶ�ǁŝƚŚ�ĂŶ�ĞƐƟŵĂƚĞĚ�
ĐŽŵƉůĞƟŽŶ�ĚĂƚĞ�ĨŽƌ��ƵŐƵƐƚ͕�ϭϱ͕�ϮϬϭϱ�;^WKďƌĂƐ͕�ϮϬϭϰͿ͘

�ůƚŚŽƵŐŚ�ŝƚ�ŝƐ�ĂŶ�ĞǆĐůƵƐŝǀĞ�ďƵƐ�ĐŽƌƌŝĚŽƌ�ƐǇƐƚĞŵ͕�ŝƚ�ĚŽĞƐ�ŶŽƚ�ŚĂǀĞ�ƚĞƌŵŝ-
ŶĂůƐ�ǁŝƚŚ�͞ƉƌĞͲƉĂŝĚ�ƟĐŬĞƚ͟�ĨĂĐŝůŝƟĞƐ͕�ďƵƚ�ŝƚ�ŝƐ�ƐƟůů�ĂŶ�ŝŵƉƌŽǀĞŵĞŶƚ�ĨƌŽŵ�
ƚŚĞ�ĐŽŶǀĞŶƟŽŶĂů�ďƵƐ�ƐǇƐƚĞŵ͕�ǁŝƚŚ�ŵŽƌĞ�ƐĞĐƵƌŝƚǇ�ĂŶĚ�ůĞƐƐ�ǁĂŝƟŶŐ�ƟŵĞ�
ĨŽƌ�ŝƚƐ�ƵƐĞƌƐ͘�/Ŷ�ƚĞƌŵƐ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ĂĚĂƉƚĂƟŽŶ͕�ƚŚŝƐ�ĐŽƌƌŝĚŽƌ�ĚŽĞƐ�ŶŽƚ�ĐŽŶ-
ƐƟƚƵƚĞ�ůĂƌŐĞ�ĂŵŽƵŶƚƐ�ŽĨ�ŶĞǁ�ƉĂǀĞĚ�ĂƌĞĂ͕�ĚƵĞ�ƚŽ�ŝƚƐ�ĐŽŶƐƚƌƵĐƟŽŶ�ŽǀĞƌ�
ĂŶ�ĞǆŝƐƟŶŐ�ƌŽĂĚǁĂǇ�ǁŝƚŚ�ĂƉƉƌŽƉƌŝĂƚĞ�ĚŝŵĞŶƐŝŽŶƐ�ƚŽ�ĂĚĂƉƚ�ƚŚĞ�ƌĞƋƵŝƌĞ-
ments for larger buses.

  

 

Ϯ͘ϭ͘Ϯ͘ϭ�/ŶĂũĂƌ�ĚĞ�̂ ŽƵǌĂ��ƵƐ��ŽƌƌŝĚŽƌ�

&ŝŐƵƌĞ� Ϯ͗ϭϰ� �ŽŵƉůĞƚĞĚ� ǁŽƌŬƐ� Ăƚ� �ǀ͘ �
DĂƌƋƵĞƐ�ĚĞ�^ĆŽ�sŝĐĞŶƚĞ͕�ƉĂƌƚ�ŽĨ� ƚŚĞ� /Ŷ-
ĂũĂƌ�ĚĞ�^ŽƵǌĂ��ƵƐ�ZĂƉŝĚ�dƌĂŶƐŝƚ�ƐǇƐƚĞŵ�ŝŶ�
^ĆŽ�WĂƵůŽ�;^WKďƌĂƐ͕�:ƵŶĞ͕�ϮϬϭϰͿ͘

&ŝŐƵƌĞ�Ϯ͗ϭϱ�dǇƉŝĐĂů�^ĞĐƟŽŶ͕�ƐĞŐŵĞŶƚ�ŽĨ��ǀ͘ �/ŶĂũĂƌ�ĚĞ�^ŽƵǌĂ��ƵƐ�ZĂƉŝĚ�dƌĂŶƐŝƚ�ƐǇƐƚĞŵ�ŝŶ�
^ĆŽ�WĂƵůŽ�;^WKďƌĂƐ͕�ϮϬϭϰͿ͘
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�Ɛ�ƐĞĞŶ�ŝŶ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�ƐĞĐƟŽŶ�ĂŶĚ�ƉůĂŶ͕�ƚŚĞ�ĐŽƌƌŝĚŽƌ�ŚĂƐ�ƐĞĐƚŽƌƐ�ǁŝƚŚ�
ĞǆĐůƵƐŝǀĞ�ďŝŬĞ�ƉĂƚŚƐ�ŝŶ�ƚŚĞ�ŵŝĚĚůĞ�ŽĨ�ƚŚĞ�ďƵƐ�ƌŽĂĚƐ͕�ƉƌŽǀŝĚŝŶŐ�Ă�ƐƉĞĞĚŝĞƌ�
ĂŶĚ�ŵŽƌĞ�ƐĞĐƵƌĞ�ŵŽďŝůŝƚǇ�ĨŽƌ�ŝƚƐ�ƵƐĞƌƐ�;^WKďƌĂƐ͕�ϮϬϭϰͿ͘�

The Santo Amaro Binary Corridor, located in the Southern region of the 
ĐŝƚǇ͕ �ŚĂƐ�ĂŶ�ĞǆƚĞŶƐŝŽŶ�ŽĨ�ϴ͕ϱ�Ŭŵ�ĂŶĚ�ŝƐ�Ă�ƌĞƚƌŽĮƫŶŐ�ƉƌŽũĞĐƚ͘�/ƚ�ŝƐ�ĐƵƌƌĞŶƚ-
ůǇ� ƵŶĚĞƌ� ĐŽŶƐƚƌƵĐƟŽŶ�ǁŝƚŚ� ĂŶ� ĞƐƟŵĂƚĞĚ� ĐŽŵƉůĞƟŽŶ� ĚĂƚĞ� ĨŽƌ�DĂƌĐŚ͕�
ϮϬϭϲ�;^WKďƌĂƐ͕�ϮϬϭϰͿ͘��ƵƐ�ƐƚŽƉƐ�ĂƌĞ�ůŽĐĂƚĞĚ�ŽŶ�ƚŚĞ�ůĞŌ�ĂŶĚ�ƌŝŐŚƚ�ŽĨ�ƚŚĞ�
corridor, with payment inside the bus.

    

&ŝŐƵƌĞ�Ϯ͗ϭϲ�̂ ŝĚĞǁĂůŬ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƟŽŶ�;ůĞŌͿ�ĂŶĚ�ĂŶŽƚŚĞƌ�ƐĞŐŵĞŶƚ�ĐŽŵƉůĞƚĞĚ�ŝŶ�̂ ĂŶ-
ƚŽ��ŵĂƌŽ��ŽƌƌŝĚŽƌ�;^WKďƌĂƐ͕�ϮϬϭϰͿ͘

dŚĞ�ůĞŌ�ŝŵĂŐĞ�ƐŚŽǁƐ�ƚŚĞ�ƐŝĚĞǁĂůŬ�Ăƚ��ǀ͘ ��ĚŽůĨŽ�WŝŶŚĞŝƌŽƐ͕�ŶĞĂƌ�ϭϯ�ĚĞ�
DĂŝŽ�^ƚƌĞĞƚ�;^WKďƌĂƐ͕�ϮϬϭϰͿ͘�dŚĞ�ƐŝĚĞǁĂůŬ�ǁĂƐ�ĞŶůĂƌŐĞĚ�ĂŶĚ�ŚĂƐ�ƚŽ�ďĞ�
ƐĞƚ�ƵƉ�ƚŽ�ƐƚĂŶĚĂƌĚ�;ƚĞǆƚƵƌĞĚ�ŇŽŽƌ�ĐŽǀĞƌ�ĂŶĚ�ƐŝŐŶĂůŝǌĂƟŽŶͿ͘��ƚ�ĂŶŽƚŚͲĞƌ�
segment of the Santa Amaro Corridor, triple sluice gates (boca-de leão) 
were installed to improve drainage in the area. This was implement-
ĞĚ�ƚĂŬŝŶŐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƚŚĞ�ƌĞƋƵĞƐƚ�ĂŶĚ�ƐƵŐŐĞƐƟŽŶƐ�ŽĨ�ůŽĐĂů�ŵĞƌͲĐŚĂŶƚƐ�
;ĮŐƵƌĞ�Ϯ͘ϭϳͿ͘

 

2.1.2.2 Santo Amaro Bus Corridor  

&ŝŐƵƌĞ�Ϯ͗ϭϳ��ŽŶǀĞŶƟŽŶĂů�ĚƌĂŝŶĂŐĞ�;͞ďŽĐĂ�
ĚĞ�ůĞĆŽ͟Ϳ�ŝŶ�^ĂŶƚŽ��ŵĂƌŽ��ŽƌƌŝĚŽƌ�;^WK-
bras, 2014).
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The Strategic Master Plan introduces the Environmental Recovery Pro-
ŐƌĂŵ�ĨŽƌ�tĂƚĞƌ��ŽƵƌƐĞƐ�ĂŶĚ��ŽƚͲƚŽŵƐ�ŽĨ�sĂůůĞǇƐ͕� ŝŶ�ŽƌĚĞƌ�ƚŽ�ĐŽŶƐŝĚĞƌ�
,ǇĚƌŽůŽŐŝĐĂů�EĞƚǁŽƌŬƐ�ĂƐ�ƐƚƌƵĐƚƵƌŝŶŐ�ĞůĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ƵƌďĂŶŝǌĂƟŽŶ͘�dŚĞ�
>ŝŶĞĂƌ�WĂƌŬƐ͕�ǁŝƚŚ�ƚŚĞ�ƌĞĐŽǀĞƌǇ�ŽĨ�ƚŚĞ�ǀĂůůĞǇ�ďŽƩŽŵƐ͕�ĂƌĞ�ƚŚĞ�ŵĂŝŶ�ůŝŶĞ�
ŽĨ�ĂĐƟŽŶ�ŽĨ�ƚŚŝƐ�ƉƌŽŐƌĂŵ͕�ƌĞͲƐƚŽƌŝŶŐ�ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ůŽŐŝĐ�ŽĨ�ƚŚĞ�ǁĂ-
ƚĞƌƐŚĞĚ�;WƌĞĨĞŝƚƵƌĂ�ĚĞ�^ĆŽ�WĂƵůŽ͖�&ƵŶŐĂƌŽ͖�DŽƌĞƟ͕�ϮϬϭϮͿ͘

According to Councilman Nabil Bonduki, the new Master Plan also pro-
ƉŽƐĞƐ� ƚŚĞ� ĐƌĞĂƟŽŶ� ŽĨ� ƚŚĞ�DƵŶŝĐŝƉĂů� &ƵŶĚ� ĨŽƌ� WĂƌŬƐ͕� ŝŶƚĞŶĚĞĚ� ƐŽůĞůǇ�
ĨŽƌ� ƚŚĞ�ƉƵƌĐŚĂƐĞ�ŽĨ�ĂƌĞĂƐ�ĂŶĚ�ĞŶĂďůĞ� ƚŚĞ� ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƉĂƌŬƐ� ŝŶ�
the city. The goal is to raise funds both from municipality and the pri-
ǀĂƚĞ�ƐĞĐƚŽƌ�ĂŶĚ�ĐŝƟǌĞŶƐ͕�ŝŶ�Ă�ŬŝŶĚ�ŽĨ�ĐŽůͲůĞĐƟǀĞ�ĨƵŶĚŝŶŐ͘�dŚĞ�ĨƵŶĚ�ǁŝůů�
ŚĂǀĞ�ƐƉĞĐŝĮĐ�ĂĐĐŽƵŶƚƐ�ĨŽƌ�ĞĂĐŚ�ƉĂƌŬ�ĂŶĚ�ĨŽƌ�ĞǀĞƌǇ�ĐĞŶƚ�ĚŽŶĂƚĞĚ�ƚŽ�ƚŚĞ�
DƵͲŶŝĐŝƉĂůŝƚǇ͕ �ŝƚ�ǁŝůů�ĂůůŽĐĂƚĞ�ƚŚĞ�ƐĂŵĞ�ǀĂůƵĞ�ŽƵƚ�ŽĨ�ƚŚĞ�DƵŶŝĐŝƉĂů�&ƵŶĚ�
ĨŽƌ�ƚŚĞ��ŶǀŝƌŽŶŵĞŶƚ�;&ĞŵĂͿ�;�ŽŶĚƵŬŝ͕�ϮϬϭϰͿ͘�/Ŷ�ŽƚŚĞƌ�ǁŽƌĚƐ͕�ŝŶ�ĂĚĚŝƟŽŶ�
ƚŽ�ƚŚĞ�ĨƵŶĚƐ�ĂůůŽĐĂƚĞĚ�ĨŽƌ�ƌŽĂĚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͕�ƚŚĞƌĞ�ŝƐ�ĂŶ�ŝŶĐĞŶƟǀĞ�ĂŶĚ�
ĂŶ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ĐŽŵďŝŶĞ�ƉƌŽũĞĐƚƐ�ĂŶĚ�ĞīŽƌƚƐ͘

2.1.3 Linear Parks

dŚĞ� ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ� ƚŚĞ�WĂƌĞůŚĞŝƌŽƐ� >ŝŶĞĂƌ� WĂƌŬ� ƌĞƐƵůƚĞĚ� ŝŶ� ƚŚĞ� ůŝ-
ĐĞŶƐŝŶŐ�ƉƌŽĐĞƐƐ�ŽĨ�ƚŚĞ�ZŝŽ��ŽŶŝƚŽ��ŽƌͲƌŝĚŽƌ�ĂƐ�Ă�ĐŽŵƉĞŶƐĂƟŽŶ�ƉƌŽũĞĐƚ͘�
/ƚ�ǁĂƐ�ďƵŝůƚ�ĚƵƌŝŶŐ�ƚŚĞ�ϮϬϬϰͲϮϬϬϵ�ĂĚŵŝŶŝƐƚƌĂƟŽŶ͘�dŚĞ�ƉĂƌŬ�ǁĂƐ�ƉůĂŶŶĞĚ�
in the Regional Master Plan of the Parelheiros Sub-Prefeitura (local mu-
ŶŝĐŝƉĂůŝƚǇͿ�ĂŶĚ�ŝƚƐ�ŵĂŝŶ�ŽďũĞĐƟǀĞ�ǁĂƐ�ƚŚĞ�ƌĞĐŽǀĞƌǇ�ŽĨ�ƚŚĞ�ǀĂůůĞǇ�ďŽƩŽŵ�
ƚŚƌŽƵŐŚ� ƚŚĞ� ƌĞƐƚŽƌĂƟŽŶ�ŽĨ� ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ĂŶĚ� ƚŚĞ� ĐƌĞĂƟŽŶ�ŽĨ� ůĞŝƐƵƌĞ�
areas (Prefeitura Municipal de São Paulo, 2014). 

>ŽĐĂƚĞĚ�ŝŶ�ƚŚĞ��ŵĂǌŽŶĂƐ�WĂƌŬ��ŝƐƚƌŝĐƚ͕�WĂƌĞůŚĞŝƌŽƐ�>ŝŶĞĂƌ�WĂƌŬ�ǁĂƐ�ŝŵ-
plemented along the Parelheiros Stream, it has two sources of drink-
ŝŶŐ�ǁĂƚĞƌ͕ �ϭ͕ϱϬϬ�ƚƌĞĞƐ͕�ƐƉĂĐĞ�ĨŽƌ�ŚŝŬŝŶŐ͕�ƐŽĐĐĞƌ�ĮĞůĚ͕�ƉůĂǇŐƌŽƵŶĚ�ĂŶĚ�Ă�
ƐƋƵĂƌĞ�;^sD�͕�ϮϬϭϬͿ͘�dŚĞ�ĂƌĞĂ�ŝƐ�ĐƵƚ�ďǇ�Ă�ǁĂƚĞƌĐŽƵƌƐĞ�ƚƌŝďƵƚĂƌǇ�ƚŽ�ƚŚĞ�
<ĂŽůŝŶ�^ƚƌĞĂŵ͘�dŚĞ�ůĂŶĚ�ƵƐĞ�ŝƐ�ƉƌĞͲĚŽŵŝŶĂŶƚůǇ�ƌĞƐŝĚĞŶƟĂů�ǁŝƚŚ�Ă�ƚŽƚĂů�
ĂƌĞĂ�ŽĨ�ϯϬ͕ϬϬϬ�ŵϸ͘�dŚĞ�ƉĂƌŬ�ŚĂƐ�ĂŶ�ĂƌĞĂ�ŽĨ�ϭϲ͕ϬϯϮ�ŵϸ�ĂŶĚ� ŝƐ�ĚŝǀŝĚĞĚ�
ŝŶ�ƚǁŽ�ƐĞĐƟŽŶƐ͗�ƐĞĐƟŽŶ�ϭͲ�ǁŝƚŚ�ϱϲϬϴ�ŵϸ�ǁŝƚŚ�ƐƉŽƌƚƐ�ĂŶĚ�ůĞŝƐƵƌĞ�ĨĂĐŝů-
ŝƟĞƐͲ͕� ĂŶĚ� ƐĞĐƟŽŶ�Ϯ� ͲǁŝƚŚŽƵƚ�ĂĚĚŝƟŽŶĂů� ĞƋƵŝƉŵĞŶƚ� Ͳ�ǁŝƚŚ�ĂŶ�ĂƌĞĂ�ŽĨ�

2.1.3.1 Parelheiros Linear Park

&ŝŐƵƌĞ� Ϯ͗ϭϴ� WĂƌĞůŚĞŝƌŽƐ� >ŝŶĞĂƌ� WĂƌŬ�
(SPTrans, 2014)
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ϭϬ͕ϰϮϰ͘ϰϬ�ŵϸ͘�dŚĞ�ĞǆŝƐƟŶŐ�ǀĞŐĞƚĂƟŽŶ�ĐŽŶƐŝƐƚĞĚ�ŵĂŝŶůǇ�ŝŶ�ŐƌĂƐƐĞƐ͕�ƌĞĞĚƐ�
ĂŶĚ�ŵĂƌƐŚ�ůŝůǇ͕ �ĐůŽƐĞƌ�ƚŽ�ƚŚĞ�ƐƚƌĞĂŵ͕�ǁŝƚŚ�Ă�ĨĞǁ�ŶĂƟǀĞ�ƚƌĞĞƐ�;WƌĞĨĞŝƚƵƌĂ�
Municipal de São Paulo, 2014).

�ĞƐŝĚĞƐ�ƚŚĞ�ƉƌĞƐĞƌǀĞĚ�ĂŶĚ�ŶĞǁůǇ�ƉůĂŶƚĞĚ�ǀĞŐĞƚĂƟŽŶ͕�ƚŚĞ�ƐƚŽƌŵǁĂƚĞƌ�
ŵĂŶĂŐĞŵĞŶƚ�Ăƚ�WĂƌĞůŚĞŝƌŽƐ�>ŝŶĞĂƌ�WĂƌŬ�ŝƐ�ƉƌŽǀŝĚĞĚ�ǁŝƚŚ�ĐŽŶǀĞŶƟŽŶĂů�
ĚƌĂŝŶĂŐĞ�ĂŶĚ�ŵĂƚĞƌŝĂůƐ͘�dŚĞ�ƐƚŽƌŵ�ǁĂƚĞƌ�ƚŚĂƚ�ŝƐ�ŶŽƚ�ŝŶĮůƚƌĂƚĞĚ�ŶĂƚƵƌĂůůǇ�
ŝƐ�ĐŽůůĞĐƚĞĚ�ďǇ�ŐƵƩĞƌƐ�ĂŶĚ�ĚŝƐĐŚĂƌŐĞĚ�ŝŶƚŽ�ĐŽŶǀĞŶƟŽŶĂů�ƐĞǁĂŐĞ�ƐǇƐƚĞŵ͘�
dŚĞƌĞ�ŝƐ�ƐƟůů�ĂŶ�ŽƉƉŽƌƚƵŶŝƚǇ�ĨŽƌ�ŝŵƉƌŽǀĞŵĞŶƚ�ďǇ�ŝŶƚƌŽĚƵĐŝŶŐ�ĚĞĐĞŶƚƌĂů-
ŝǌĞĚ�ƐƚŽƌŵ�ǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ�ĚĞǀŝĐĞƐ�ůŝŬĞ�ƚƌĞŶĐŚĞƐ�ĂŶĚ�ďŝŽͲƐǁĂůĞƐ͘

/ŵƉůĞŵĞŶƚĞĚ�ŝŶ�ϮϬϬϳ͕�ŝŶ�ƉĂƌƚŶĞƌƐŚŝƉ�ďĞƚǁĞĞŶ�ƚŚĞ�^Ƶď�ŵƵŶŝĐŝƉĂůŝƚǇ�ŽĨ�
sŝůĂ�WƌƵĚĞŶƚĞͬ^ĂƉŽƉĞŵďĂ�ĂŶĚ�ƚŚĞ�^sD�͕�ƚŚĞ�ƉĂƌŬ�ǁĂƐ�ĐƌĞĂƚĞĚ�ƚŽ�ŝŵ-
ƉƌŽǀĞ�ĐŽŶƐĞƌǀĂƟŽŶ�ĂƌĞĂƐ�ŽĨ�ƚŚĞ�/ƉŝƌĂŶŐƵŝŶŚĂ�^ƚƌĞĂŵ͕�ƚƌŝďƵƚĂƌǇ�ŽĨ�ƚŚĞ�
Aricanduva River, and to contribute to the urban drainage in the region 
;^D^W͕ �ϮϬϭϰͿ͘�dŚĞ�ƉĂƌŬ�ŚĂƐ�Ă� ƚŽƚĂů�ĂƌĞĂ�ŽĨ�Ϯϰ͕ϵϬϱ�ŵϮ�ǁŚŝĐŚ� ŝŶĐůƵĚĞƐ�
ƉůĂǇŐƌŽƵŶĚƐ͕�ǁĂůŬǁĂǇƐ͕� ůĂǁŶƐ͕� ƐƉĂƌƐĞ� ƚƌĞĞƐ�ĂŶĚ� ƌĞƐƟŶŐ�ĂƌĞĂƐ� ;^Ds�͕�
2010).

�ŶŽƚŚĞƌ�ƉŽƐŝƟǀĞ�ĂƐƉĞĐƚ�ŽĨ�ƚŚĞ�/ƉŝƌĂŶŐƵŝŶŚĂ�>ŝŶĞĂƌ�WĂƌŬ�ǁĂƐ�ƚŚĞ�ĐŽŶƐĐŝ-
ĞŶƟŽƵƐ�ƉůĂŶƟŶŐ�ŽĨ�ĂŶ�ŽƌĐŚĂƌĚ�ǁŝƚŚ�ůŽĐĂů�ƐƉĞĐŝĞƐ�ŽĨ�ĨƌƵŝƚƐ�;ĂǀŽĐĂĚŽ͕�ũĂŵ-
ďĞŝƌŽ͕�ƉŝƚĂŶŐƵĞŝƌĂ͕�ĞƚĐ͘Ϳ͘�dŚŝƐ�ǁĂƐ�ŝŶŝƟĂƚĞĚ�ďǇ�ƚŚĞ�ůŽĐĂů�ŝŶŚĂďŝƚĂŶƚƐ�ĂŶĚ�
ƚĂŬĞŶ�ŽǀĞƌ�ďǇ�ƚŚĞ�ƉĂƌŬ Ɛ͛�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ƉƌŽǀŝĚŝŶŐ�ĂĚĚŝƟŽŶĂů�ĂŵĞŶŝƟĞƐ�
ƚŽ�ƚŚĞ�ůŽĐĂů�ƉŽƉƵůĂƟŽŶ�ĂŶĚ�ĂƩƌĂĐƚͲŝŶŐ�ůŽĐĂů�ĨĂƵŶĂ͘

 

2.1.3.2 Ipiranguinha Linear Park

&ŝŐƵƌĞ� Ϯ͗ϭϵ� >ĞŝƐƵƌĞ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ� Ăƚ� /ƉŝƌĂŶŐƵŝŶŚĂ� >ŝŶĞĂƌ� WĂƌŬ� ;'ƵŝĂ� ĚŽƐ� WĂƌŐƵĞƐͬ
^sD�͕�ϮϬϭϬͿ

&ŝŐƵƌĞ� Ϯ͗ϮϬ� �ĞƌŝĂů� ǀŝĞǁ� ŽĨ� /ƉŝƌĂŶŐƵŝŶŚĂ�
Linear Park (Prefeitura de São Paulo, 
2014)
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/Ŷ�ϮϬϬϲ͕�ƚŚĞ�^Ƶď�ŵƵŶŝĐŝƉĂůŝƚǇ�ŽĨ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ĚĞƐŝŐŶĞĚ�Ă�ƌĞͲƵƌďĂŶŝǌĂ-
ƟŽŶ�ƉƌŽũĞĐƚ�ĂůŽŶŐ�ƚŚĞ�ďĂŶŬƐ�ŽĨ�ƚŚĞ�/ƚĂŝŵ�ƐƚƌĞĂŵ�ǁŝƚŚ�ƚŚĞ�ŚĞůƉ�ŽĨ�ŽƚŚĞƌ�
ƉƵďůŝĐ� ŝŶƐƟƚƵƟŽŶƐ� ƐƵĐŚ� ĂƐ� ^D^W͕ � ^�,��͕� ^sD�͕� ĂŶĚ� ^���^W͘ � �ƌŽƵŶĚ�
Ϯϳϱ�ƉƌĞĐĂƌŝƵƐ�ŚŽŵĞƐ�ǁĞƌĞ� ƌĞŵŽǀĞĚ� ;ƚŚĞ� ŝŶŚĂďŝƚĂŶƚƐ�ǁĞƌĞ� ůĂƚĞƌ� ƌĞůŽ-
cated in social housing projects) from the banks of the Itaim stream 
and a unique agreement was signed between the inhabitants of the 
region and the Sub municipality promising that the newly recuperated 
stream bank would not be re-occupied. The investment had a total bud-
ŐĞƚ�ŽĨ�ZΨ�ϮϬ�ŵŝůůŝŽŶ��ƌĂǌŝůŝĂŶ�ƌĞĂŝƐ�;ĂƉƉƌŽǆ͘�Φ�ϱ͕ϴ�ŵŝůůŝŽŶ��ƵƌŽƐͿ͕�ǁŚŝĐŚ�
ŝŶͲĐůƵĚĞĚ�ƚŚĞ�ƌĞůŽĐĂůŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ŝŶŚĂďŝƚĂŶƚƐ�ĂŶĚ�ƚŚĞ�ƵƉͲŐƌĂĚŝŶŐ�ŽĨ�ƚŚĞ�
ƌĞŵĂŝŶŝŶŐ�ŝŶĨŽƌŵĂů�ƐĞƩůĞŵĞŶƚƐ�ĂůŽŶŐ�ƚŚĞ�ďĂŶŬƐ�ŽĨ�ƚŚĞ�ƐƚƌĞĂŵ�;^ƵďƉƌĞ-
ĨĞŝƚƵƌĂ�/ƚĂŝŵ�WĂƵůŝƐƚĂ͖�ZĂŵŽƐ͕�ϮϬϬϳͿ͘

dŚĞ� >ŝŶĞĂƌ�WĂƌŬ� /ƚĂŝŵ� ŝƐ� ϯ͕ϱ� Ŭŵ� ůŽŶŐ�ĂŶĚ�ǁĂƐ� ĐƌĞĂƚĞĚ� ƚŽ�ĞŶƐƵƌĞ�ƉĞƌ-
ŵĂŶĞŶƚ�ƉƌĞƐĞƌǀĂƟŽŶ�ŽĨ�ƚŚĞ�ďĂŶŬƐ�ŽĨ�ƚŚĞ�/ƚĂŝŵ�^ƚƌĞĂŵ�ĂƐ�ƉƵďůŝĐ�ĂƌĞĂƐ�
;^sD�͕�ϮϬϭϮͿ͘�dŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ƉĂƌŬ�ĂŝŵĞĚ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�
ƵƌďĂŶ�ĚƌĂŝŶĂŐĞ͘�dŚĞ�ƉƌŽũĞĐƚ�ǁĂƐ�ĂůƐŽ�ƉĂƌƚ�ŽĨ� ƚŚĞ� ƌĞƐƉŽŶƐĞ� ƚŽ� ƚŚĞ�Ğǆ-
ƚƌĞŵĞ�ŇŽŽĚ�ĞǀĞŶƚƐ�ŽĨ��ĞĐĞŵďĞƌ�ϮϮ͕�ϮϬϬϱ͕�ǁŚĞŶ� ũƵƐƚ�ĂůŽŶŐ�ƚŚĞ� /ƚĂŝŵ�
^ƚƌĞĂŵ͕�ŵŽƌĞ�ƚŚĂŶ�ϲϬϬ�ĨĂŵŝůŝĞƐ�ŚĂĚ�ƚŽ�ďĞ�ĞǀĂĐƵĂƚĞĚ�;ZĂŵŽƐ͕�ϮϬϬϳͿ͘�

 

&ŝŐƵƌĞ�Ϯ͗Ϯϭ��ŽŶĚŝƟŽŶƐ�ďĞĨŽƌĞ�ůŝŶĞĂƌ�ƉĂƌŬ�ǁĂƐ�ŝŵƉůĞŵĞŶƚĞĚ�ĂůŽŶŐ�ĂŶĚ�/ƚĂŝŵ�ƐƚƌĞĂŵ�
ĂŶĚ�ĚĞƐƚƌƵĐƟŽŶ�ĂŌĞƌ�ĞŶ�ĞǆƚƌĞŵĞ�ŇŽŽĚ�ĞǀĞŶƚ�ŝŶ��ĞĐĞŵďĞƌ͕ �ϮϬϬϱ�;�ĞŶƚƌĂů�>ĞƐƚĞ�EŽƟ-
ĐŝĂƐ͕�ϮϬϬϳͿ͘

2.1.3.3 Itaim Linear Park
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dŚŝƐ� ƐŝƚƵĂƟŽŶ� ŐĞŶĞƌĂƚĞĚ� ĞŶŽƵŐŚ� ƉŽůŝƟĐĂů� ƉƌĞƐƐƵƌĞ� ƚŽ� ƐĞĞŬ� ĨŽƌ� ƌĂƉŝĚ�
ƐŽůƵƟŽŶƐ�ƚŽ�ƚŚĞ�ƚŚƌĞĂƚ�ŽĨ�ĨƵƚƵƌĞ�ĚĞǀͲĂƐƚĂƟŶŐ�ŇŽŽĚƐ͘�dŚŝƐ�ŐĂǀĞ�ƚŚĞ�ŽƉ-
ƉŽƌƚƵŶŝƚǇ�ĨŽƌ�ƚŚĞ�ĂůƌĞĂĚǇ�ĚĞƐŝŐŶĞĚ�ƉƌŽũĞĐƚ�͞&ůƵŝƌ͟�;&ůŽǁͿ͕�ĚĞǀĞůŽƉĞĚ�ďǇ�
architect Rosane S. Keppke and engineer Aguinaldo Prieto from the Sub 
municipality of Itaim Paulista, to receive the support and the funds for 
ŝƚƐ�ĞǆĞĐƵƟŽŶ͘�͞&ůƵŝƌ͟�ǁĂƐ�Ă�ƉƌŽƉŽƐĂů�ĨƌŽŵ�ƚŚĞ�^ƚƌĂƚĞŐŝĐ�DĂƐƚĞƌ�WůĂŶ�ĚĞ-
veloped by the Sub municipality of Itaim Paulista, which incorporated 
ƚŚĞ�ĚĞŵĂŶĚƐ�ŽĨ�ƚŚĞ�Đŝǀŝů�ƐŽĐŝĞƚǇ�ƚŚĂƚ�ƉĂƌƟĐŝƉĂƚĞĚ�ŝŶ�ŵŽƌĞ�ƚŚĂŶ�Ϯϱ�ƉƵďůŝĐ�
ĂƵĚŝĞŶĐĞƐ�ĂŶĚ�ǁŽƌŬƐŚŽƉƐ͘�dŚĞ�Đŝǀŝů�ƐŽĐŝĞƚǇ�ĞǆƉƌĞƐƐĞĚ�ƚŚĂƚ�ŇŽŽĚƐ�ĂŶĚ�
lack of mobility are the worse barriers for the development of Itaim 
Paulista (Ramos, 2008).

 

&ŝŐƵƌĞ�Ϯ͗ϮϮ� /ŶŝƟĂů�ǁŽƌŬƐ�ŽĨ�ĞǆƉƌŽƉƌŝĂƟŽŶ�ĂŶĚ�ĐůĞĂŶŝŶŐ�ŽĨ� ƚŚĞ� /ƚĂŝŵ�ƐƚƌĞĂŵ� ŝŶ�ϮϬϬϲ�
;�ĞŶƚƌĂů�>ĞƐƚĞ�EŽƟĐŝĂƐ͕�ϮϬϬϳͿ͘

 

&ŝŐƵƌĞ�Ϯ͗Ϯϯ�^���^W�ĚĞĐŽŶƚĂŵŝŶĂƟŶŐ�ƚŚĞ�ƐƚƌĞĂŵ�ĂŶĚ�ĐŽƌƌĞĐƟŶŐ�ƚŚĞ�ďĂŶŬƐ�ǁŝƚŚ�ŐĂďŝ-
ŽŶƐ�;�ĞŶƚƌĂů�>ĞƐƚĞ�EŽƟĐŝĂƐ͕�ϮϬϬϳͿ͘

͞&ůƵŝƌ͟� ŚĂƐ� ŝŶƐƉŝƌĞĚ� ƚŚĞ� ƌĞƐƚ� ŽĨ� ƚŚĞ� ƉŽƉƵůĂƟŽŶ� ŝŶ� ƚŚĞ�ŵƵŶŝĐŝƉĂůŝƚǇ� ƚŽ�
ĂĐĐĞƉƚ� ĂŶĚ� ƐĞĞ� ǀĂůƵĞ� ŽĨ� ƚŚĞ� ƌĞĐƵƉĞƌĂͲƟŽŶ� ĂŶĚ� ƉƌĞƐĞƌǀĂƟŽŶ� ŽĨ� ƚŚĞ�
ƐƚƌĞĂŵƐ͕�ĂƐ�ŽŶĞ�ůŽĐĂů�ƉĞƌƐŽŶ�ƐĂŝĚ͗�͞ǁĞ�ĐĂŶŶŽƚ�ŐĞƚ�ƌŝĚ�ŽĨ�ƚŚĞ�ǁĂƚĞƌ͕ �ǁĞ�
ŚĂǀĞ�ƚŽ�ůĞĂƌŶ�ŚŽǁ�ƚŽ�ůŝǀĞ�ǁŝƚŚ�ŝƚ͘͟ �

 

&ŝŐƵƌĞ� Ϯ͗Ϯϰ� ϯ�� DŽĚĞů� ƐŚŽǁŝŶŐ� ƚŚĞ�
ƉůĂŶŶĞĚ� ƉĂƌŬ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ� ;^W/d͕ � ϮϬϬϱ͖�
�ĞŶƚƌĂů�>ĞƐƚĞ�EŽƟĐŝĂƐ͕�ϮϬϬϳͿ͘
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dŚĞƌĞ� ĂƌĞ� ƐĞǀĞƌĂů� ďƵŝůƚ� ĂŶĚ� ƵŶďƵŝůƚ� ďĞƐƚͲƉƌĂĐƟĐĞ� ĞǆĂŵƉůĞƐ� ƚŚĂƚ� ĂƌĞ�
ĐŽŵďŝŶŝŶŐ�Ă�ŵƵůƟĚŝƐĐŝƉůŝŶĂƌǇ͕ �ŵƵůƟͲůĂǇĞƌĞĚ�ĂƉƉƌŽĂĐŚ�ƚŽ�ƵƌďĂŶ�ĚĞǀĞů-
opment in response to climate related problems. Transit infrastructure 
ŝƐ�Ă�ŵĂũŽƌ�ƚŽƉŝĐ�ƚŽ�ďĞ�ĂĚĚƌĞƐƐĞĚ�ĂŶĚ�ŝŵƉƌŽǀĞĚ�ŝŶ�ŵŽƐƚ�ĚĞǀĞůŽƉŝŶŐ�ĐŝƟĞƐ�
ǁŚĞƌĞ�ƚŚĞ�ƌĂƉŝĚ�ŐƌŽǁƚŚ�ŽĨ�ƚŚĞ�ƉŽƉƵůĂƟŽŶ�ŽƵƚƌƵŶƐ�ƚŚĞ�ĐĂƉĂĐŝƚǇ�ŽĨ�ƚŚĞ�
ŵƵŶŝĐŝƉĂůŝƟĞƐ�ƚŽ�ƉƌŽǀŝĚĞ�ƉƌŽƉĞƌ�ƐĞƌǀŝĐĞƐ�ƚŽ�ƚŚĞ�ƉŽƉƵůĂƟŽŶ͘�dŚĞ�ƉƌĞǀŝ-
ŽƵƐ�ƐĞĐƟŽŶ�ƐŚŽǁƐ�ƚŚĂƚ�ƚŚĞƌĞ�ĂƌĞ�ĂůƌĞĂĚǇ�ƐŽŵĞ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ŝŶ�ƚŚĞ�ĚŝĨ-
ĨĞƌĞŶƚ�ǁĂǇƐ�ŽĨ�ĚĞĮŶŝŶŐ�ĂŶĚ�ĂůůŽǁŝŶŐ�ŵŽƌĞ�ƐƵƐƚĂŝŶĂďůĞ�ŐƌŽǁƚŚ�ĂĐƟŽŶƐ͘�
dŚĞ�ĨŽůůŽǁŝŶŐ�ŝƐ�Ă�ĐŽŵƉŝůĂƟŽŶ�ŽĨ�ďĞƐƚͲƉƌĂĐƟĐĞ�ĞǆĂŵƉůĞƐ�ŽĨ�ǁĂƚĞƌ�ƐĞŶ-
ƐŝƟǀĞ�ĚĞƐŝŐŶ�ĂŶĚ�ŇŽŽĚ�ƌŝƐŬ�ŵĂŶĂŐĞŵĞŶƚ�ĂĐƟǀŝƟĞƐ�ĚƌĂǁŶ�ĨƌŽŵ͗�DĞǆŝĐŽ�
�ŝƚǇ�;DĞǆŝĐŽͿ͕�^ƚŽĐŬͲŚŽůŵ�;^ǁĞĚĞŶͿ͕�ĂŶĚ�WŽƌƚůĂŶĚ�;h^�Ϳ͘

 

&ŝŐƵƌĞ�Ϯ͗Ϯϱ�>ŽĐĂƟŽŶ�ŽĨ�ďĞƐƚ�ƉƌĂĐƟĐĞ�ĞǆĂŵƉůĞƐ�ĂŶĚ�ƐƚƵĚǇ�ĂƌĞĂ͘

dŚĞƐĞ�ĞǆĂŵƉůĞƐ�ŚĂǀĞ�ďĞĞŶ� ĐŚŽƐĞŶ�ďĂƐĞĚ�ŽŶ� ƐŽŵĞ� ƐŝŵŝůĂƌŝƟĞƐ� ŝŶ� ƚŚĞ�
ƐĐĂůĞƐ�ŽĨ�ƚŚĞ�ĐŝƚǇ�;DĞǆŝĐŽ��ŝƚǇͿ͕�ĐůŝͲŵĂƚĞ�ƌĞůĂƚĞĚ�ƉƌŽďůĞŵƐ�;WŽƌƚůĂŶĚͿ͕�ĂƐ�
ǁĞůů�ĂƐ�ƚŚĞ�ůŝŬĞůŝŚŽŽĚ�ŽĨ�ĂĚĂƉƟŶŐ�ŝŶŶŽǀĂƟǀĞ�ƉƌŽƉŽƐĂůƐ�ŝŶƚŽ�ƚŚĞ�WĂƵͲůŝƐƚĂ�
ĐŽŶƚĞǆƚ�;^ƚŽĐŬŚŽůŵͿ͘�

Ϯ͘Ϯ��ŶĂůǇƐŝƐ�ŽĨ�ŝŶƚĞƌŶĂƟŽŶĂů�
ĞǆĂŵƉůĞƐ
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dĂďůĞ�Ϯ͗ϯ�KǀĞƌǀŝĞǁ�ŽĨ� ƐƚƵĚǇ� ƌĞŐŝŽŶƐ� ;tŽƌůĚ��ĞǀĞůŽƉŵĞŶƚ� /ŶĚŝĐĂƚŽƌƐ͕� ϮϬϭϰ͖� ĂƵƚŚŽƌ͕ �
ϮϬϭϱͿ

The Green Infrastructure and Ecologic Corridors in Pedregales project 
ƉƌŽƉŽƐĞƐ� ĐůĞĂƌ� ĂŶĚ� ƉƵŶĐƚƵĂů� ƐŽůƵͲƟŽŶƐ� ƚŚĂƚ� ĐĂŶ� ďĞ� ŝŵƉůĞŵĞŶƚĞĚ� ŝŶ�
ĚĞŶƐĞůǇ�ƵƌďĂŶŝǌĞĚ�ĂƌĞĂƐ�ŽĨ�ƚŚĞ�ƐŽƵƚŚĞƌŶ�ƌĞŐŝŽŶ�ŽĨ�DĞǆŝĐŽ��ŝƚǇ͘�,ŝƐƚŽ-
ƌŝͲĐĂůůǇ͕ �Ă�ƌĞŐŝŽŶ�ǁŝƚŚ�ŽƵƚƐƚĂŶĚŝŶŐ�ŶĂƚƵƌĂů�ĚƌĂŝŶĂŐĞ�ƋƵĂůŝƟĞƐ͕�WĞĚƌĞŐĂů�ŝƐ�
today a densely populated colonia (neighborhood) facing serious climate 
ƌĞůĂƚĞĚ�ƉƌŽďůĞŵƐ�;�ĂŵĂƌĞŶĂ͕�,ĞƌƌĞƌĂ͕�>Žƚ͕�Θ�^ƵĄƌĞǌ͕�ϮϬϭϭͿ͘��ĞͲĐĂƵƐĞ�ŽĨ�
ƚŚĞ�ĐŝƚǇ Ɛ͛�ĐŽŶǀĞŶƟŽŶĂů�ƵƌďĂŶ�ŐƌŽǁƚŚ�;ŐƌĞǇ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞͿ͕�DĞǆŝĐŽ�ĨĂĐĞƐ�
ƚŽĚĂǇ�ƉƌŽďůĞŵƐ�ǁŝƚŚ�ŇŽŽĚƐ͕�ŚĞĂƚ�ŝƐůĂŶĚ�ĞīĞĐƚƐ�ĂŶĚ�Ă�ĐŚƌŽŶŝĐ�ĚĞĮĐŝĞŶĐǇ�
of green, open, public spaces (i.e. there are very few parks and sports 
ĨĂĐŝůŝƟĞƐ�ĨŽƌ�ƚŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�ƚŚĞ�ƉŽƉƵůĂƟŽŶͿ͘��ůů�ƚŚĞƐĞ�ƉƌŽďůĞŵƐ�ĂƌĞ�ƚŚĞ�
ƌĞƐƵůƚ�ŽĨ�ĞǆĐĞƐͲƐŝǀĞ�ŝŵƉĞƌǀŝŽƵƐ�ƉĂǀŝŶŐ�ŽǀĞƌ�ƚŚĞ�ŶĂƚƵƌĂů�ŝŶĮůƚƌĂƟŽŶ�ĂƌĞĂƐ�
ĂŶĚ�ĚŝǀĞƌƟŶŐ�ŽĨ� ƚŚĞ�ŽƌŝŐŝŶĂů�ǁĂƚĞƌĐŽƵƌƐĞƐ͕�ƉƌĂĐͲƟĐĞ�ƚŚĂƚ�ďĞŐƵŶ�ƐŝŶĐĞ�
ĐŽůŽŶŝĂů�ƟŵĞƐ͘�

The project Green Infrastructure and Ecologic Corridors in Pedregales 
resulted in a book, with the same name, published by the UNAM (Na-
ƟŽĂŶů��ƵƚŽŶŽŵŽƵƐ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DĞǆŝĐŽͿ͘�dŚĞ�ďŽŽŬ�ŝƐ�Ă�ĐŽŵƉŝůĂƟŽŶ�ŽĨ�
research done by of professionals from the architecture, landscape ar-
chitecture and biology departments at the UNAM-Universidad Nacio-
ŶĂů��ƵƚſŶŽŵĂ�ĚĞ�DĠǆŝĐŽ�;EĂƟŽŶĂů��ƵƚŽŶŽŵŽƵƐ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DĞǆŝĐŽͿ�
ǁŝƚŚ�ƚŚĞ�Ăŝŵ�ŽĨ�ƉƌŽǀŝĚŝŶŐ�ŐƵŝĚĞůŝŶĞƐ�ƚŽ�ĂĚĂƉƚ�ĐŽŶǀĞŶƟŽŶĂů�ŝŶĨƌĂƐƚƌƵĐ-
ture and provide pervious and plant-ed surfaces for the improvement 
of public space as well as restoring the original ecosystem (Camarena, 
et al, 2011). 

dŚĞ�ƌĞƐĞĂƌĐŚĞƌƐ�ĚĞĮŶĞĚ�ĐŽŶǀĞŶƟŽŶĂů�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĂƐ�͞ŐƌĞǇ͕͟ �ǁŝƚŚ�ŝŵ-

Ϯ͘Ϯ͘ϭ� DĞǆŝĐŽ� �ŝƚǇ͗� 'ƌĞĞŶ� ŝŶĨƌĂ-
structure and ecological corridors
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ƉĞƌǀŝŽƵƐ�ƐƵƌĨĂĐĞƐ͕�ŚĞĂǀǇ�ƉĂǀĞͲŵĞŶƚ͕�ŇŽŽĚͲƉƌŽŶĞ�ǌŽŶĞ͕�ĂŶĚ�ĚĞƉĞŶĚĞŶƚ�
ŽŶ� Ă� ĐĞŶƚƌĂů� ĚƌĂŝŶĂŐĞ� ƐǇƐƚĞŵ͘� �� ͞ŐƌĞĞŶ͟� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͕� ŽŶ� ƚŚĞ� ŽƚŚĞƌ�
ŚĂŶĚ͕� ŝŶĐůƵĚĞƐ� ƉĞƌǀŝŽƵƐ� ƐƵƌĨĂĐĞƐ͕� ŐƌĞĞŶ� ĂƌĞĂƐ͕� ŝŶĮůƚƌĂƟŽŶ� ǌŽŶĞƐ� ĂŶĚ�
groundwater (aquifer) re-charge (Camarena, et al, 2011).

 

&ŝŐƵƌĞ�Ϯ͗Ϯϲ�dŚĞŵĂƟĐ�ĂǆĞƐ͗�;ϭͿ�ǁĂƚĞƌ͕ �;ϮͿ�ŶŽŶͲŵŽƚŽƌŝǌĞĚ�ŵŽďŝůŝƚǇ͕ �;ϯͿ�ƉƵďůŝĐ�ƐƉĂĐĞ͕�ĂŶĚ�
(4) biodiversity (Camarena et al, 2011).

dŚƌŽƵŐŚ�ĂŶ�ĞǆƚĞŶƐŝǀĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ƌĞŐŝŽŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌƐ�ŝĚĞŶƟĮĞĚ�
ĨŽƵƌ�ƉŽŝŶƚƐ�ƚŽ�ďĞ�ĚĞĂůƚ�ǁŝƚŚ�ĂŶĚ�ŝŵƉƌŽǀĞ͗�ǁĂƚĞƌ͕ �ŶŽŶͲŵŽƚŽƌŝǌĞĚ�ŵŽďŝů-
ity, public space, and biodiversity. The book and the design toolkit that 
ĞǀŽůǀĞĚ�ĨƌŽŵ�ƚŚŝƐ�ƌĞƐĞĂƌĐŚ�ŝƐ�ĚŝǀŝĚĞĚ�ŝŶƚŽ�ƚŚĞƐĞ�ĨŽƵƌ�ƚŚĞŵĂƟĐ�ĂǆĞƐ�;ƐĞĞ�
ĮŐƵƌĞ�Ϯ͗ϮϳͿ͘

The Green Infrastructure and Ecologic Corridors in Pedregales project is 
Ă�ƌĞůĞǀĂŶƚ�ĞǆĂŵƉůĞ�ĨŽƌ�ƚŚŝƐ�ƐƚƵĚǇ�ďĞĐĂƵƐĞ�ďŽƚŚ�DĞǆŝĐŽ��ŝƚǇ�ĂŶĚ�̂ ĆŽ�WĂƵ-
ůŽ�ĨĂĐĞ�ƐŝŵŝůĂƌ�ĐŚĂůůĞŶŐĞƐ�ĚƵĞ�ƚŽ�ďƵƌĞĂƵĐƌĂĐǇ�ĂŶĚ�ďƵĚŐĞƚ�ůŝŵŝƚĂͲƟŽŶƐ͕�
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ŵĂŬŝŶŐ�ŝƚ�ĞƐƐĞŶƟĂů�ƚŽ�ĐƌĞĂƚĞ�ĐůĞĂƌ͕ �ĞĂƐǇ�ƚŽ�ĨŽůůŽǁ�ƚŽŽůƐ�ƚŽ�ĐŽŶǀŝŶĐĞ�ĂƵ-
ƚŚŽƌŝƟĞƐ�ĂŶĚ�ƚŚĞ�Đŝǀŝů�ƐŽĐŝĞƚǇ�ŝŶ�ŐĞŶĞƌĂů�ŽĨ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ǁĂƚĞƌ�ƐĞŶ-
ƐŝƟǀĞ�ĚĞƐŝŐŶ�ĨŽƌ�ŽƵƌ�ĐŝƟĞƐ�ƚŽĚĂǇ͘

&ŝŐƵƌĞ� Ϯ͗Ϯϳ� WƌŽƚŽƚǇƉĞƐ� ĨŽƌ� ƐƚŽƌŵǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ�ŵĞĂƐƵƌĞƐ� ŝŶ�DĞǆŝĐŽ� �ŝƚǇ� ;�Ă-
marena et al, 2011).

&ŝŐƵƌĞ� Ϯ͗Ϯϴ� �ǆĂŵƉůĞ� ŽĨ� ƚĞĐŚŶŝĐĂů� ƐŚĞĞƚƐ�
ĨŽƌ� ƚŚĞ� ĐŽŶƐƚƌƵĐƟŽŶ� ŽĨ� ƉƌŽƚŽƚǇƉĞƐ� ;�Ă-
marena et al, 2011).
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/Ŷ�ϮϬϬϵ͕�ƚŚĞ�dƌĂĸĐ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�^ƚŽĐŬŚŽůŵ͕�^ǁĞĚĞŶ͕�ƉƵďůŝƐŚĞĚ�ƚŚĞ�
ŚĂŶĚďŽŽŬ͗�WůĂŶƟŶŐ��ĞĚƐ�ŝŶ�ƚŚĞ��ŝƚǇ�ŽĨ�^ƚŽĐŬŚŽůŵ�ǁŝƚŚ�ƚŚĞ�ƉƵƌƉŽƐĞ�ƚŽ�
ŝŶĨŽƌŵ�ĂƵƚŚŽƌŝƟĞƐ�ĂŶĚ�ĐŽŶƚƌĂĐƚŽƌƐ�ĂďŽƵƚ�ƚŚĞ�ĐŽŶĚŝƟŽŶƐ�ŽĨ�ƵƌďĂŶ�ƚƌĞĞƐ�
;�ŵďƌĞŶ͕�ϮϬϬϵͿ d͘ŚĞ�^ƚŽĐŬŚŽůŵ�ƐǇƐƚĞŵ�ĨŽƌ�ƉůĂŶƟŶŐ�ƵƌďĂŶ�ƚƌĞĞƐ�ĐŽŶƐŝƐƚƐ�
ŽĨ͗�͞ƉůĂŶƚ�ďĞĚƐ�ďƵŝůƚ�ǁŝƚŚ�ŐƌĂŶŝƚĞ�ƐƚŽŶĞ�ǁŚĞƌĞ�ƐƚŽƌŵ�ǁĂƚĞƌ�ŝƐ�ŝŶĮůƚƌĂƚĞĚ͟�
ĂŶĚ�ƉŽůůƵƚĂŶƚƐ�ĂƌĞ�ĮůƚĞƌĞĚ�;�ŵďƌĞŶ͕�ϮϬϬϵͿ͘�KǀĞƌ�ŵŽƌĞ�ƚŚĂŶ�ϭϬ�ǇĞĂƌƐ�ŽĨ�
ĞǆƉĞƌŝŵĞŶƚĂƟŽŶ�ĂŶĚ�ƉĞƌĨĞĐƟŽŶ�ŽĨ�ƚŚĞ�͞^ƚŽĐŬŚŽůŵ�^ǇƐƚĞŵ͕͟ �ĨŽƌ�ƉůĂŶƚ-
ŝŶŐ�ƵƌďĂŶ�ƚƌĞĞƐ͕�ƵŶĚĞƌ�ƚŚĞ�ƐƵƉĞƌǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�dƌĂĸĐ��ĞƉĂƌƚŵĞŶƚ͕�ƚŚĞ�
outcome is a city with healthy and resistant trees. The image below 
ĞǆƉůĂŝŶƐ�ƚŚĞ�ďĂƐŝĐ�ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƚŚĞ�ƐǇƐƚĞŵ͘

 

&ŝŐƵƌĞ�Ϯ͗Ϯϵ��ŝĂŐƌĂŵ�ŽĨ�ƚŚĞ�͞^ƚŽĐŬŚŽůŵ�^ǇƐƚĞŵ͟�;�ŵďƌĞŶ͕�ϮϬϭϯͿ͘

ZĞĐĞŶƚůǇ͕ �ƚŚĞ�dƌĂĸĐ��ĞƉĂƌƚŵĞŶƚ�ƵƐĞĚ�ƌĞĐǇĐůĞĚ�ĐŽŶĐƌĞƚĞ�ǁŝƚŚ�ƚŚĞ�ƐƚƌƵĐ-
ƚƵƌĂů�ƐŽŝů�ĨŽƌ�ƚŚĞ�ƉůĂŶƟŶŐ�ďĞĚƐ�;�ŵďƌĞŶ͕�ϮϬϭϯͿ͘�dŚŝƐ�ƐĞĞŵƐ�ƉĂƌƟĐƵůĂƌůǇ�
ĂƉƉƌŽƉƌŝĂƚĞ�ĨŽƌ�ƚŚĞ�ƐŝƚƵĂƟŽŶ�ŝŶ�/ƚĂŝŵ�WĂƵůŝƐƚĂ͕�ǁŚĞƌĞ�ĚĞŵŽůŝƟŽŶ�ŽĨ�ƐĞǀ-
eral concrete streets and houses will give room to the new bus corridor. 
dŚĞ�ŝŵĂŐĞ�ďĞůŽǁ�ƐŚŽǁƐ�ƚŚĞ�ŶĞǁ�ďĞĚ�ǁŝƚŚ�ƚŚĞ�ŵŝǆ�ŽĨ�ƌĞĐǇĐůĞĚ�ĐŽŶĐƌĞƚĞ�
ĂŶĚ�ƉůĂŶƟŶŐ�ƐŽŝů͘��

Ϯ͘Ϯ͘Ϯ� ^ƚŽĐŬŚŽůŵ͗�ƚŚĞ�ƐŽůƵƟŽŶ
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&ŝŐƵƌĞ�Ϯ͗ϯϬ�WůĂŶƟŶŐ�ďĞĚƐ�ƵƟůŝǌŝŶŐ� ƌĞĐǇĐůĞĚ�ĐŽŶĐƌĞƚĞ� ŝŶƐƚĞĂĚ�ŽĨ�ŐƌĂŶŝƚĞ� ƐƚŽŶĞƐ� ;�ŵ-
bren, 2013).

KǀĞƌĂůů͕� ƚŚŝƐ� ŝƐ� ĂŶ� ŽƉƟŵĂů� ĞǆĂŵƉůĞ� ƚŽ� ĂĚŽƉƚ� ŝŶ� ^ĆŽ� WĂƵůŽ� ďĞĐĂƵƐĞ� ŝƚ�
combines stormwater management with a stable and healthy environ-
ment for the trees. Because this system has not been used in São Paulo 
ŝƚ�ǁŽƵůĚ�ďĞ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ĐƌĞĂƚĞ�Ă�ĨĞǁ�ƚĞƐƟŶŐ�ďĞĚƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŽďƐĞƌǀĞ�
the amount of water that is taken in and see if the trees survive with 
ƚŚĂƚ�ĂŵŽƵŶƚ�ŽĨ�ǁĂƚĞƌ�ŝŶĮůƚƌĂƚĞĚ͖�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƚŚĞǇ�ĚŽ�ǀĞƌǇ�ǁĞůů�ŝŶ�
^ƚŽĐŬŚŽůŵ͕�ďƵƚ�ƚŚĞ�ĐůŝŵĂƟĐ�ĐŽŶĚŝƟŽŶƐ�ĂŶĚ�ƚŚĞ�ƐƉĞĐŝĞƐ�ĂƌĞ�ǀĞƌǇ�ĚŝīĞƌ-
ent from the ones in São Paulo. The tests should also ascertain how long 
ŝƚ�ǁŝůů�ƚĂŬĞ�ĨŽƌ�ƚŚĞ�ƌĂŝŶ�ǁĂƚĞƌ�ƚŽ�ĚŝƐĂƉƉĞĂƌ�ĨƌŽŵ�ƚŚĞ�ŝŶĮůƚƌĂƟŽŶ�ďĞĚ͘�KŶůǇ�
ĂŌĞƌ�ƐƵĐŚ�ƚĞƐƚƐ�ŚĂǀĞ�ďĞĞŶ�ĐŽŶĚƵĐƚĞĚ�ůŽĐĂůůǇ͕ �ǁĞ�ǁŝůů�ďĞ�ĂďůĞ�ƚŽ�ĂƐƐĞƐƐ�
ƚŚĞ� ĂĐƚƵĂů� ƌĞĚƵĐƟŽŶ�ŽĨ� ƐƚŽƌŵǁĂƚĞƌ� ƵƐŝŶŐ� Ă� ͞^ƚŽĐŬŚŽůŵ� ^ǇƐƚĞŵ͟� ŝŶ� Ă�
sub-tropical region. 

  

&ŝŐƵƌĞ�Ϯ͗ϯϭ�dĞƐƟŶŐ�ƉůĂŶƟŶŐ�ďĞĚƐ�ŝŶ�^ƚŽĐŬŚŽůŵ�;�ŵďƌĞŶ͕�ϮϬϭϯͿ͘
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/Ŷ�ϮϬϬϴ͕�ƚŚĞ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĞƌǀŝĐĞƐ�ŽĨ�ƚŚĞ��ŝƚǇ�ŽĨ�WŽƌƚůĂŶĚ�ŝŶ�KƌĞŐŽŶ͕�
h^�͕�ĐƌĞĂƚĞĚ�ƚŚĞ�'ƌĞĞŶ�ƚŽ�'ƌĂǇ�ŝŶŝƟĂƟǀĞ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƉƌŽŵŽƚĞ�ŐƌĞĞŶ�ŝŶ-
frastructure projects and programs to develop more natural storm-wa-
ƚĞƌ�ƌƵŶŽī�ĐŽŶƚƌŽů͕�ƌĞƐƚŽƌĞ�ŶĂƟǀĞ�ƉůĂŶƚƐ͕�ƉƌŽƚĞĐƚ�ƐĞŶƐŝƟǀĞ�ŶĂƚƵƌĂů�ĂƌĞĂƐ͕�
and restore Portland’s streams. Grey to Green encouraged the con-
ƐƚƌƵĐƟŽŶ�ŽĨ�ĨĂĐŝůŝƟĞƐ�ƐƵĐŚ�ĂƐ�͞ŐƌĞĞŶ�ƐƚƌĞĞƚƐ͕��ĐŽƌŽŽĨ͕ �ĂŶĚ�ƌĂŝŶ�ŐĂƌĚĞŶƐ�
ƚŚĂƚ�ĐĂƉƚƵƌĞ�ĂŶĚ�ŵĂŶĂŐĞ�ƐƚŽƌŵǁĂƚĞƌ�ǁŝƚŚ�ǀĞŐĞƚĂƟŽŶ�ĂŶĚ�ƐŽŝůƐ͟�;�ŝƚǇ�ŽĨ�
Portland, 2013). 

'ƌĞǇ�ƚŽ�'ƌĞĞŶ�ǁĂƐ�Ă�ƉƵďůŝĐ�ĂŶĚ�ƉƌŝǀĂƚĞ�ŝŶŝƟĂƟǀĞ�ƚŚĂƚ�ƚŽŽŬ�ƉůĂĐĞ�ƵŶƟů�
ϮϬϭϯ͕�ǁŝƚŚ�ƐŽŵĞ�ŽĨ�ŝƚƐ�ŝŶĚŝǀŝĚƵĂů�ƉƌŽͲŐƌĂŵƐ�ƐƟůů�ƵŶĚĞƌŐŽŝŶŐ͘�dŚĞ�ĨŽůůŽǁ-
ing table gives an overview of the scope and results obtained by the City 
ŽĨ�WŽƌƚůĂŶĚ�ŝŶ�ĮǀĞ�ǇĞĂƌƐ͘�

 

   

2.2.3 Portland: Grey to Green

 Table 2:4 Grey to Green Accomplish-
ments (City of Portland, 2014; author, 
ϮϬϭϱͿ
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&ŝŐƵƌĞ�Ϯ͗ϯϮ�^ƚŽƌŵǁĂƚĞƌ�ƉůĂŶƚĞƌ�ĚĞƐŝŐŶ�ŝŶ�ƚŚĞ�ƐƚƌĞĞƚƐ�ŽĨ�WŽƌƚůĂŶĚ͕�KƌĞŐŽŶ͕�h^��;�ŝƚǇ�ŽĨ�
Portland, 2014). 

&ŝŐƵƌĞ�Ϯ͗ϯϯ�^ƚŽƌŵǁĂƚĞƌ�ƉůĂŶƚĞƌ�ǁŝƚŚ� ŝŶůĞƚ� ĨƌŽŵ��ĂƉŝƚŽů�,ŝŐŚǁĂǇ�ĂŶĚ�ϯϰƚŚ�^ƚƌĞĞƚ� ŝŶ�
WŽƌƚůĂŶĚ͕�KƌĞŐŽŶ�;�ŝƚǇ�ŽĨ�WŽƌƚůĂŶĚ͕�ϮϬϭϰͿ͘�

dŚĞ�'ƌĞĞŶ�^ƚƌĞĞƚ Ɛ͛�ƉƌŽŐƌĂŵ�ŝŶ�ƉĂƌƟĐƵůĂƌ� ŝƐ�Ă�ŐŽŽĚ�ĞǆĂŵƉůĞ�ŽĨ�ƐƚŽƌŵ-
ǁĂƚĞƌ�ƌƵŶŽī�ŵĂŶĂŐĞŵĞŶƚ�ŝŶ�Ă�ŵŽƌĞ�ŶĂƚƵƌĂů�ŵĂŶŶĞƌ͕ �ĂůůŽǁŝŶŐ�ǁĂƚĞƌ�ƚŽ�
soak back into the ground and recharge the groundwater (City of Port-
ůĂŶĚ͕�ϮϬϭϯͿ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĐŝƚǇ�ŽĸĐŝĂůƐ͕�ƚŚŝƐ�ƉƌŽŐƌĂŵ�ŝƐ�ŵŽƌĞ�ĐŽƐƚͲĞĨ-
ĨĞĐƟǀĞ�ƚŚĂŶ�ƉŝƉŝŶŐ�ƐƚŽƌŵǁĂƚĞƌ�ƚŽ�Ă�ƚƌĞĂƚŵĞŶƚ�ƉůĂŶƚ͘��ŶŽƚŚĞƌ�ƉŽƐŝƟǀĞ�
ĂƐƉĞĐƚ�ŽĨ�ƚŚŝƐ�ƉƌŽŐƌĂŵ�ŝƐ�ƚŚĞ�ĞŵďĞůůŝƐŚŵĞŶƚ�ŽĨ�ƚŚĞ�ĐŝƚǇ͕ �ĐƌĞĂƟŶŐ�Ă�ŵŽƌĞ�
pleasant, calm environment for the people (City of Portland, 2013).

       

&ŝŐƵƌĞ� Ϯ͗ϯϰ�'ƌŽǁŝŶŐ� ƚŚĞ� ƵƌďĂŶ� ĨŽƌĞƐƚ� ŝŶ� ƵŶĚĞƌƵƐĞĚ� ŽƉĞŶͲƐƉĂĐĞƐ͗� �ĞĨŽƌĞ� ĂŶĚ� ĂŌĞƌ�
ŝŵĂŐĞ�ŽĨ�Ă�ŚŝŐŚǁĂǇ�ĞǆĐŚĂŶŐĞ�ƚŚĂƚ�ŐƌŽǁƐ�ĨƌŽŵ�Ă�ĨĞǁ�ƚƌĞĞƐ�ƚŽ�ŵŽƌĞ�ƚŚĂŶ�ϱϬ�;�ŝƚǇ�ŽĨ�
Portland, 2014). 
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KŶĞ�ŽĨ�ƚŚĞ�ŵĂŝŶ�ĂƐƉĞĐƚƐ�ŽĨ�ƚŚĞ�'ƌĞǇ�ƚŽ�'ƌĞĞŶ�ŝŶŝƟĂƟǀĞ�ŝƐ�ŝƚƐ�ĞĚƵĐĂƟŽŶĂů�
ĂŶĚ�ƉĂƌƟĐŝƉĂƚŽƌǇ�ĂƉƉƌŽĂĐŚ͘�WŽƌƚͲůĂŶĚ�ŝŶƐĞƌƚĞĚ�ƐĞǀĞƌĂů�͞ďĞƐƚ�ƉƌĂĐƟĐĞ͟�
ĞǆĂŵƉůĞƐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ĐŝƚǇ�ĂŶĚ�ƉƌŽŵŽƚĞĚ�ƚŚĞŝƌ�ďĞŶĞĮƚƐ�ŝŶ�Ă�ƐƚƌŽŶŐ�
ĨƌĞĞ�ŵĞĚŝĂ�ĐĂŵƉĂŝŐŶ͘�&Žƌ�ĞǆĂŵƉůĞ͕�WŽƌƚůĂŶĚ Ɛ͛��ƵƌĞĂƵ�ŽĨ��ŶǀŝƌŽŶŵĞŶ-
tal Services published a series of videos to teach private owners how 
to build their own stormwater management facility step by step. The 
ĨŽůůŽǁŝŶŐ�ŝŵĂŐĞƐ�ĂƌĞ�ƐƟůůƐ�ĨƌŽŵ�ŽŶĞ�ŽĨ�ƚŚĞƐĞ�ĞĚƵĐĂƟŽŶĂů�ǀŝĚĞŽƐ�ĂǀĂŝů-
ĂďůĞ�ŽŶůŝŶĞ�ĂƐ�ĂŶ�ŽƉĞŶͲƐŽƵƌĐĞ�ƚŽŽů� � � � � � � � � ;ŚƩƉƐ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬ
ǁĂƚĐŚ͍ǀсŚyũƋϵ���ϭͺŐͿ�;�ŝƚǇ�ŽĨ�WŽƌƚůĂŶĚ͕�ϮϬϭϮͿ͘

dŚĞ��ŝƚǇ�ŽĨ�^ĆŽ�WĂƵůŽ�ĐŽƵůĚ�ƚĂŬĞ�ƚŚĞ�ĞǆĂŵƉůĞ�ŽĨ�'ƌĞǇ�ƚŽ�'ƌĞĞŶ�ĂŶĚ�ĚĞ-
ǀĞůŽƉ�Ă�͞,Žǁ�ƚŽ͙͟�ĂŶĚ�ƉŝůŽƚ�ƉƌŽͲŐƌĂŵƐ�ǁŚĞƌĞ�ĐŽŵŵƵŶŝƟĞƐ�ĐŽƵůĚ�ŚĞůƉ�
to implement and maintain green infrastructure in their neighbor-hoods 
ƵŶĚĞƌ�ƚŚĞ�ƐƵƉĞƌǀŝƐŝŽŶ�ĂŶĚ�ƐƵƉƉŽƌƚ�ĨƌŽŵ�ĞǆƉĞƌƚƐ�ĨƌŽŵ�ƚŚĞ�ŵƵŶŝĐŝƉĂůŝƚǇ͘��
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&ŝŐƵƌĞ�Ϯ͗ϯϱ�^Ɵůů� ŝŵĂŐĞƐ�ŽĨ� ƐƚĞƉͲďǇͲƐƚĞƉ�ǀŝĚĞŽ�͞,Žǁ�ƚŽ��ƵŝůĚ�Ă�ZĂŝŶŐĂƌĚĞŶ͟� ;�ŝƚǇ�ŽĨ�
Portland, 2012). 
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ϯ͘
Planning (phase 1) 
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In order to unify the concepts observed in the previous chapter, the 2 
km-study area of the Itaim Paulista - São Mateus corridor serves as a 
ƌĞĂů�ƉůĂƞŽƌŵ� ƚŽ� ƐŚŽǁĐĂƐĞ�Ă� ĐŽŵƉƌĞŚĞŶƐŝǀĞ� ůŝƐƚ�ŽĨ� ƚĞĐŚͲŶŽůŽŐŝĞƐ� ƚŚĂƚ�
can improve the management of stormwater and recharge the ground-
ǁĂƚĞƌ͘ �dŚĞƌĞ�ŝƐ�ĂůͲƌĞĂĚǇ�Ă�ƉƌĞĚŝƐƉŽƐŝƟŽŶ�ĂŶĚ�ŝŶƚĞŶƟŽŶ�ŽŶ�ďĞŚĂůĨ�ŽĨ�ƚŚĞ�
ŵƵŶŝĐŝƉĂů�ŐŽǀĞƌŶŵĞŶƚ�ƚŽ�ŵŽǀĞ�ĨƌŽŵ�ŚĞĂǀǇ�ĐŽŶǀĞŶͲƟŽŶĂů�ĂŶĚ�ĐĞŶƚƌĂů-
ŝǌĞĚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŝŶƚŽ�ŵŽƌĞ�ůŽĐĂů�ĂŶĚ�ĂĚĂƉƟǀĞ�ŵĞĂƐƵƌĞƐ�ƚŽ�ŝŵƉƌŽǀĞ�
ƵƌďĂŶ�ĚƌĂŝŶĂŐĞ� ŝŶ�^ĆŽ�WĂƵůŽ͘�dŚĞ� ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ� ƚŚĞ� ůŝŶĞĂƌ�ƉĂƌŬƐ�
;WĂƌĞůŚĞŝƌŽƐ� >ŝŶĞĂƌ�WĂƌŬ͕� ĞƚĐ͘Ϳ� ŝƐ� Ă� ĐůĞĂƌ� ĞǆĂŵƉůĞ�ŽĨ� ƚŚŝƐ� ƚĞŶĚĞŶĐǇ͕ � ŝƚƐ�
ŵĂŝŶ�ƉƵƌƉŽƐĞ�ďĞŝŶŐ�ƚŚĞ�ƌĞĐŽǀĞƌǇ�ŽĨ�ĂŶĐŝĞŶƚ�ŇŽŽĚ�ƉůĂŝŶƐ͘�

 
&ŝŐƵƌĞ� ϯ͗ϭ� dǁŽ� ŬŝůŽŵĞƚĞƌ� ƐƚƵĚǇ� ĂƌĞĂ�ǁŝƚŚ� ϭϱϬ�ŵ�ďƵīĞƌ� ǌŽŶĞ� ;'ŽŽŐůĞ� �ĂƌƚŚ͕� ϮϬϭϰ͖�
^WdƌĂŶƐ͕�ϮϬϭϯ͖�ĂŶĚ�ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ͘

The urban water cycle is under increasing social, environmental and 
economic pressure. The challenges of managing the water cycle are 
ĚĞŵŽŶƐƚƌĂƚĞĚ�ďǇ� ƚŚĞ� ĞǆƚƌĞŵĞ�ĚƌŽƵŐŚƚƐ� ĞǆƉĞƌŝĞŶĐĞĚ� ůĂƐƚ� ǇĞĂƌ� ;ϮϬϭϰͿ�
ŝŶ�^ĆŽ�WĂƵůŽ�ĂŶĚ�ƚŚĞ�ƐĞǀĞƌĞ�ŇŽŽĚƐ�ƚŚĂƚ�ŽĐĐƵƌƌĞĚ�ŝŶ�&ĞďƌƵĂƌǇ�ϮϬϭϱ͘��ů-
ƚĞƌŶĂƟǀĞ�ĂƉƉƌŽĂĐŚĞƐ�ŶĞĞĚ�ƚŽ�ďĞ�ĞǆƉůŽƌĞĚ�ĂŶĚ�ƚŚĞ�ĐŽŶǀĞŶƟŽŶĂů�ƵƌďĂŶ�
ĚĞǀĞůŽƉŵĞŶƚ�ŝƐ�ŶŽ�ůŽŶŐĞƌ�ƐƵƐƚĂŝŶĂďůĞ�ŶŽƌ�ĂīŽƌĚĂďůĞ͘�dŽ�ĞǆƚĞŶĚ�ƚŚĞ�ĞĨ-
ĮĐŝĞŶͲĐǇ�ŽĨ�ĚƌĂŝŶĂŐĞ� ŝŶ�ƉƵďůŝĐ� ƐƉĂĐĞƐ�ƐƵĐŚ�ĂƐ�ƉĂƌŬƐ͕� ƐƚƌĞĞƚƐ͕�ĂǀĞŶƵĞƐ͕�
ŐĂƌĚĞŶƐ�ĂŶĚ�ƐƋƵĂƌĞƐ͕�ƚŚĞ�ĂƵƚŚŽƌŝƟĞƐ�ĂŶĚ�ĐŽŶƚƌĂĐƚŽƌ�ĐŽŵƉĂŶŝĞƐ�ƐŚŽƵůĚ�
include sustainable drainage systems and green infrastructure in all of 
ƚŚĞ�ŝŶƚĞƌǀĞŶƟŽŶƐ�ŝŶ�ƚŚĞ�ĐŝƚǇ͕ �ŶĞǁ�ĂŶĚ�ŽůĚ͘

^ƵƐƚĂŝŶĂďůĞ��ƌĂŝŶĂŐĞ�^ǇƐƚĞŵƐ� ;^Ƶ�^Ϳ� ĂƌĞ� ǀĞƌǇ�ĚŝīĞƌĞŶƚ� ĨƌŽŵ�ĐŽŶǀĞŶ-
ƟŽŶĂů�ƵƌďĂŶ�ĚƌĂŝŶĂŐĞ�ŵĞƚŚŽĚƐ�ƵƐĞĚ�ŝŶ�ŵŽƐƚ�ĐŝƟĞƐ�ŝŶ��ƌĂǌŝů͘�
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The basic principle of SuDS is to mimic na-
ture and manage rainfall locally, reducing 
the discharge into sewer systems. SuDS 
ŚĞůƉ�ƚŽ�ĂƩĞŶƵĂƚĞ�ƚŚĞ�ƌƵŶŽī͖�ĂůůŽǁ�ǁĂƚĞƌ�
to soak into the ground and replenish the 
ŐƌŽƵŶĚǁĂƚĞƌ͖� ĂŶĚ� ĮůƚĞƌ� ŽƵƚ� ƉŽůůƵƚĂŶƚƐ�
;tŽŽĚƐͲ�ĂůůĂƌĚ�Ğƚ�Ăů͕�ϮϬϬϳͿ͘

Understanding the role of the interven-
ƟŽŶƐ� ůŝƐƚĞĚ� ŝŶ� ƚŚĞ� ƉƌĞǀŝŽƵƐ� ƚĂďůĞ� ĂŶĚ�
ƚĂŬŝŶŐ�ŝŶƚŽ�ĐŽŶƐŝĚĞƌĂƟŽŶ�ƚŚĞ�ůŽĐĂů�ĐŽŶĚŝ-
ƟŽŶƐ͕�ĐĂŶ�ůĞĂĚ�ƚŽ�Ă�ƐƵďƐƚĂŶƟĂů�ƌĞĚƵĐƟŽŶ�
ŽĨ� ƌƵŶŽī� ĐĂŶ� ďĞ� ĂĐŚŝĞǀĞĚ͘� � dŚĞ� ƐƚŽƌĂŐĞ�
ŽĨ�ƐƚŽƌŵǁĂƚĞƌ�ŝŶ�ĚĞƚĞŶƟŽŶ�ĂŶĚ�ƌĞƚĞŶƟŽŶ�
basins, storm drainage trenches, swales, 
stormgardens and constructed pervious 
ƐƵƌĨĂĐĞƐ� ĐĂŶ�ŵŝƟŐĂƚĞ� ŇŽŽĚƐ� ŝŶ� ƚŚĞ� ����
;�ŝƌĞĐƚůǇ� �īĞĐƚĞĚ� �ƌĞĂͿ� ŽĨ� ƚŚĞ� ƉƌŽũĞĐƚ͘�
dŚĞ� ƚĂďůĞ� ďĞůŽǁ� ŝůůƵƐƚƌĂƚĞƐ� ƚŚĞ� ƌĞůĂƟŽŶ-
ship between cost (German values) and 
ĚŝīĞƌĞŶƚ� ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ� ŽĨ� ƐƚŽƌŵǁĂƚĞƌ�
ĨĂĐŝůŝƟĞƐ͘�

Before determining which technology 
or strategy is best suited for the site, an 
analysis of the 2 km-study area was con-
ducted with the help of geographical in-
ĨŽƌŵĂƟŽŶ� ƐǇƐƚĞŵƐ� ;KƉĞŶ� '/^͕� 'ŽŽŐůĞ�
Earth, Google Maps, Streetview and the 
ůŽĐĂů� ĚĂƚĂďĂƐĞ� �ĂƚĂ'�KͿ� ĂŶĚ� ���� ĮůĞƐ͘�
^ƉĞĐŝĮĐ�ĂƌĞĂƐ�ĂŶĚ�ĚŝŵĞŶƐŝŽŶƐ�ŽĨ�ƚŚĞ�ŝŵ-
ƉůĞŵĞŶƚĂƟŽŶ� ǁĞƌĞ� ƚŚĞŶ� ĐĂůĐƵůĂƚĞĚ� ĂŶĚ�
ĐĂƚĞŐŽƌŝǌĞĚ� ĂĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞ� ŵĂƚĞƌŝĂů�
on the surface. The 2 km segment of the 
ĐŽƌƌŝĚŽƌ�ǁĂƐ�ĚŝǀŝĚĞĚ�ŝŶƚŽ�ϲ�ƐĞĐƟŽŶƐ�Žƌ�ƌĞ-
gions in order to work at a more precise 
ƐĐĂůĞ͘��ĂĐŚ�ƐĞĐƟŽŶ�ǁĂƐ�ĂŶĂůǇǌĞĚ�ŝŶĚŝǀŝĚ-
ually and the areas were inserted into the 
ƚŽŽů͗�͞�ĂůĐƵůĂƟŽŶ�ŽĨ�Ă�^ƚŽƌŵͲǁĂƚĞƌ�ŵĂŶ-
agement structure according to German 
>Ăǁ��t�Ͳ�Ͳϭϯϴ͕͟ �ĚĞǀĞůŽƉĞĚ�ďǇ� ƚŚĞ��ŝƚǇ�
ŽĨ��ŽƩƌŽƉ͕�'ĞƌŵĂŶǇ͘

Table 3:1 Sustainable drainage systems that may 
be applied along the Itaim Paulista –São Mateus 
ĐŽƌƌŝĚŽƌ�;tŽŽĚƐͲ�ĂůůĂƌĚ�Ğƚ�Ăů͕�ϮϬϬϳ͖�ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ
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dŽ�ĮŶĚ�ƚŚĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ĚĞǀŝĐĞ�ƚŽ�ĐŽŶƚƌŽů�ƚŚĞ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�ƌƵŶŽī�ĂŶĚ�
ƌĞĚƵĐƟŽŶ�ŽĨ�ŽǀĞƌĂůů�ǀŽůƵŵĞ�ŽĨ�ƐŵĂůů�ĂŶĚ�ůĂƌŐĞ�ƌĂŝŶ�ĞǀĞŶƚƐ�ǁĂƐ�ŽŶĞ�ŽĨ�
ƚŚĞ�ĂŝŵƐ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ͘�dŚĞ��ŽƩƌŽƉ�ĚŝŵĞŶƐŝŽŶŝŶŐ�ƚŽŽů�ƐƵŐŐĞƐƚƐ�ƚŚĞ�ŝĚĞĂů�
ĚŝŵĞŶƐŝŽŶƐ�ŽĨ�ŝŶĮůƚƌĂƟŽŶ�ĨĂĐŝůŝƟĞƐ͕�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ůŽĐĂů�ƌĂŝŶ�ĚĂƚĂ͕�ƚŚĞ�
ƚǇƉĞ�ŽĨ�ƐŽŝů�;ƉĞƌŵĞĂďŝůŝƚǇ�ĐŽͲĞĸĐŝĞŶƚͿ�ĂŶĚ�ƚŚĞ�ƐƵƌĨĂĐĞ�ŽĨ�ƚŚĞ�ŵĂƚĞƌŝĂůƐ�
ĐŚŽƐĞŶ�ŝŶ�ƚŚĞ�ƉƌŽũĞĐƚ�;ƌƵŶŽī�ĐŽĞĸĐŝĞŶƚͿ͘

In the case of São Paulo, the rain data introduced in the following table 
ĂŶĚ�ĐŚĂƌƚ�ǁĂƐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ��ŶŐŝŶĞĞƌ�WůŝŶŝŽ�dĂŵĂǌ͕�ĞǆƉĞƌƚ�ŝŶ�ŚǇĚƌĂƵ-
ůŝĐ�ĞŶŐŝŶĞĞƌŝŶŐ�ĨƌŽŵ�'ƵĂƌƵůŚŽƐ͕�^ĆŽ�WĂƵůŽ͘�WƌŽĨ͘ �dĂŵĂǌ�ĐĂůĐƵůĂƚĞĚ�ƚŚĞ�
ƌĂŝŶĨĂůů�ŝŶƚĞŶƐŝƚǇ�ǁŝƚŚ�ĚĂƚĂ�ƌĞĐŽƌĚĞĚ�ƐŝŶĐĞ�ϭϵϯϰ͕�ƵƟůŝǌŝŶŐ�ƚŚĞ�ĨŽƌŵƵůĂ͗�/с�
ϰϴϱϱ͕ϯ�ǆ�d�ΔϬ͕ϭϴϭͬ�;ƚ�н�ϭϱͿ�ΔϬ͕ϴϵ�;ŝŶ�ǁŚŝĐŚ�dс�ǇĞĂƌƐ͖�ƚсŵŝŶƵƚĞƐ͖�/с�ůͬƐ�Ύ�
ha).

dĂďůĞ�ϯ͗Ϯ�ƉŽƐƐŝďůĞ�ĂƉƉůŝĐĂƟŽŶƐ�ŽĨ�ŝŶĮůƚƌĂƟŽŶ�ƐǇƐƚĞŵƐ�;�t�Ͳ�ϭϯϴ͕�ϮϬϬϲ͖�^ŝĐŬĞƌ�ŵď,͕�
2013)

Table 3:3 Rain data for São Paulo inserted in the dimensioning tool developed by the 
�ŝƚǇ�ŽĨ��ŽƩƌŽƉ�;�ŽƩƌŽƉ͕�ϮϬϭϭ͖�ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ
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&ŝŐƵƌĞ�ϯ͗Ϯ��ƌĞĂƐ�ƐĞƉĂƌĂƚĞĚ�ĂĐĐŽƌĚŝŶŐ�ƐƵƌĨĂĐĞ�ŵĂƚĞƌŝĂůƐ�ŝŶ�ƚŚĞ�ϲ�ƐĞĐƟŽŶƐ�ƚŚĂƚ�ĐŽŵƉƌŝƐĞ�
ƚŚĞ�ϮŬŵͲƐƚƵĚǇ�ĂƌĞĂ�;�ƵƚŚŽƌ͕ �ϮϬϭϱͿ͘
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�Ŷ�ĞƐƐĞŶƟĂů�ĨĂĐƚŽƌ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ƌƵŶŽī�ĐŽŶƚƌŽů�ĚĞǀŝĐĞƐ� ŝƐ�
the type of soil of the site. In Itaim Paulista, along the Lajeado Stream, 
ƚŚĞƌĞ�ŝƐ�Ă�ŵŝǆ�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ƐŽŝů͕�ǁŝƚŚ�Ă�ƉƌĞĚŽŵŝŶĂŶƚ�ƐŝůƚǇ�ƐĂŶĚƐƚŽŶĞ͕�
ǁŚŝĐŚ�ĂůůŽǁƐ�ĨŽƌ�Ă�ŵŽĚĞƌĂƚĞ�ƉĞƌĐŽůĂƟŽŶ�ŝŶƚŽ�ƚŚĞ�ŐƌŽƵŶĚ͘

 

&ŝŐƵƌĞ�ϯ͗ϯ�/ŶĮůƚƌĂƟŽŶ�ĐĂƉĂĐŝƚǇ�ŽĨ�ĚŝīĞƌĞŶƚ�ƚǇƉĞƐ�ŽĨ�ƐŽŝůƐ�ĨƌŽŵ�ƚŚĞ�ďŽŽŬ͗�͞dŚĞ�'ƌŽƵŶĚ-
ǁĂƚĞƌƐ�ŽĨ�ƚŚĞ�^ƚĂƚĞ�ŽĨ�^ĆŽ�WĂƵůŽ͟�;/ƌŝƚĂŶŝ�Θ��ǌĂƋƵŝ͕�ϮϬϬϵͿ͘ 

dĂďůĞ�ϯ͗ϰ�ZĞůĂƟŽŶƐŚŝƉ�ďĞƚǁĞĞŶ� ƐŽŝů͕� ŝŶĮůƚƌĂƟŽŶ� ĐĂƉĂĐŝƚǇ͕ � ĂŶĚ�ƉƌĞĨĞƌĂďůĞ� ŝŶĮůƚƌĂƟŽŶ�
ĚĞǀŝĐĞ�;^ŝĞĐŬĞƌ�ŵď,͕�ϮϬϭϯͿ

Closer to the Lajeado Stream there is a predominantly clayish soil type, 
ĚĞĞŵŝŶŐ�ŶĂƚƵƌĂů� ƐƵƌĨĂĐĞ� ŝŶĮůƚƌĂƟŽŶ� ŝŶƐƵĸĐŝĞŶƚ� ĂƐ� ƐŝŶŐůĞ� ƌƵŶŽī�ŵĂŶ-
ĂŐĞŵĞŶƚ�ĚĞǀŝĐĞ�Ăƚ�ƚŚĞƐĞ�ƐƉĞĐŝĮĐ�ƉŽŝŶƚƐ͘��ĞƐŝŐŶĞƌƐ�ƐŚŽƵůĚ�ŽďƐĞƌǀĞ�ĐĂƌĞ-
ĨƵůůǇ�ƚŚĞ�ĐƌŝƟĐĂů�ƐĞĐƟŽŶƐ�ŽĨ�ƚŚĞ�ƐŝƚĞ�ĂŌĞƌ�ƚŚĞ�ƌĂŝŶ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĐŽƌƌĞĐƚůǇ�
ĂƐƐĞƐƐ�ŵŽƌĞ�ƐƉĞĐŝĮĐ�ďĞŚĂǀŝŽƌ�ŽĨ�ƚŚĞ�ƐŽŝů͘
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Green Infrastructure and Low Impact Development are sustainable, at-
ƚƌĂĐƟǀĞ͕�ĂŶĚ�ĐŽƐƚ�ĞīĞĐƟǀĞ�ƚŽŽůƐ�ĨŽƌ�ƵƌďĂŶ�ƉůĂŶŶŝŶŐ�;tĂŶƐůĞǇ͕ �ϮϬϭϭͿ͗

ͻ� 'ƌĞĞŶ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ�;'/Ϳ͗�͞�Ŷ�ŝŶƚĞƌĐŽŶŶĞĐƚĞĚ�ŶĞƚǁŽƌŬ�ŽĨ�ƵŶĚŝƐ-
turbed natural areas and open space that helps preserve the values and 
ĨƵŶĐƟŽŶƐ�ŽĨ�ŽƵƌ�ǁĂƚĞƌƐŚĞĚƐ�ĂŶĚ�ƉƌŽǀŝĚĞƐ�Ă�ǁŝĚĞ�ĂƌƌĂǇ�ŽĨ�ďĞŶĞĮƚƐ� ƚŽ�
ďŽƚŚ�ƉĞŽƉůĞ�ĂŶĚ�ǁŝůĚůŝĨĞ͟�;�ĞŶĞĚŝĐƚ�Θ�DĐDĂŚŽŶ͕�ϮϬϬϲͿ͘�

ͻ� >Žǁ�/ŵƉĂĐƚ��ĞǀĞůŽƉŵĞŶƚ�;>/�Ϳ͗�͞ Ă�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ůĂŶĚ�ƉůĂŶŶŝŶŐ�
and engineering design ap-proach with a goal of maintaining and en-
hancing the pre-development hydrologic regime of urban and develop-
ŝŶŐ�ǁĂƚĞƌƐŚĞĚƐ͟�;>Žǁ�/ŵƉĂĐƚ��ĞǀĞůŽƉŵĞŶƚ��ĞŶƚĞƌ�/ŶĐ͕͘�ϮϬϭϭͿ͘

According to the U. S. Dept. of Planning & Development (DPD) and the 
^ĞĂƩůĞ� WƵďůŝĐ� hƟůŝƟĞƐ� ;^WhͿ͕� ͞'ƌĞĞŶ� ƐƚŽƌŵǁĂƚĞƌ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ� ;'^/Ϳ�
ŵĞĂŶƐ�Ă�ĚƌĂŝŶĂŐĞ�ĐŽŶƚƌŽů� ĨĂĐŝůŝƚǇ� ƚŚĂƚ�ƵƐĞƐ� ŝŶĮůƚƌĂƟŽŶ͕�ĞǀĂƉŽƚƌĂŶͲƐƉŝ-
ƌĂƟŽŶ͕�Žƌ�ƐƚŽƌŵǁĂƚĞƌ�ƌĞƵƐĞ͘͟ ��ǆĂŵƉůĞƐ�ŽĨ�ŐƌĞĞŶ�ƐƚŽƌŵǁĂƚĞƌ�ŝŶĨƌĂƐƚƌƵĐ-
ƚƵƌĞ�ŝŶĐůƵĚĞ�ďŝŽƌĞƚĞŶƟŽŶ�ĨĂĐŝůŝͲƟĞƐ�;ƌĂŝŶ�ŐĂƌĚĞŶƐ͕�ŶĂƚƵƌĂů� ůĂŶĚƐĐĂƉŝŶŐ͕�
ƐƚƌĞĞƚ� ƚƌĞĞƐ͕� ĂŶĚ� ĐƵƌď� ĞǆƚĞŶƐŝŽŶƐͿ͕� ƉĞƌŵĞĂďůĞ� ƉĂǀĞŵĞŶƚƐ͕� ĂŶĚ� ŐƌĞĞŶ�
roofs. These strategies use natural processes to reduce development 
ŝŵƉĂĐƚƐ͘�dŚŝƐ�ƐĞĐƟŽŶ�ŚŝŐŚͲůŝŐŚƚƐ�ƚŚƌĞĞ�ƉƌĂĐƟĐĞƐ�ĂƉƉƌŽƉƌŝĂƚĞ�ĨŽƌ�ƵƐĞ�ŝŶ�
the public space.

3.1 Green infrastructure
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Permeable paving systems provide a hard surface, while allowing water 
ƚŽ�ŇŽǁ�ƚŚƌŽƵŐŚ�ƚŽ�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ƐŽŝůƐ�ŝŶƐƚĞĂĚ�ŽĨ�ŝŶƚŽ�ƚŚĞ�ƐƚŽƌŵ�ƐĞǁĞƌ�
;/�W/͕�ϮϬϬϴͿ͘�/ƚ�ŝƐ�Ă�>/��ƐǇƐƚĞŵ�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�ƐƉĂĐĞ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ƉƌĂĐͲƟĐĞ�
can also be used for sidewalks, roads, and parking spaces. The Itaim 
WĂƵůŝƐƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ�ĐŽƌƌŝĚŽƌ�ŝƐ�ĂŶ�ŝĚĞĂů�ƐŝƚĞ�ĨŽƌ�ƵƟůŝǌŝŶŐ�ƚŚŝƐ�ƚǇƉĞ�ŽĨ�
ŇŽŽƌ�ĐŽǀĞƌŝŶŐ͘

There are three types of permeable paving: porous asphalt, permeable 
ŝŶƚĞƌůŽĐŬŝŶŐ�ĐŽŶĐƌĞƚĞ�ƉĂǀĞŵĞŶƚ�ĂŶĚ�ŐƌĂƐƐ�ƉĂǀĞƌƐ�;DĂƐƐĂĐŚƵƐĞƩƐ�>Žǁ�
Impact Development Toolkit, 2010).  

�ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ����W�;�ƌĂǌŝůŝĂŶ��ƐƐŽĐŝĂƟŽŶ�ŽĨ�WŽƌƚůĂŶĚ��ĞŵĞŶƚͿ͕�ƐŽŵĞ�
of the advantages of permeable pavements include (Marchioni et al, 
2011):

• Maintain the usable area of the land

ͻ� ZĞĚƵĐĞ�ďǇ�ƵƉ�ƚŽ�ϭϬϬй�ŇĂƐŚ�ŇŽŽĚƐ

• Reduce erosion

• Improve water quality

ͻ� ZĞĚƵĐĞ�ƐƉĞŶĚŝŶŐ�ŽŶ�ĚƌĂŝŶĂŐĞ�ĨĞĂƚƵƌĞƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�͞ďŝŐ�ƉŽŽůƐ͟�
(piscinões).

�ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�WƌĞĐĂƐƚ��ŽŶĐƌĞƚĞ�WĂǀŝŶŐ�ĂŶĚ�<Ğƌď��ƐƐŽĐŝĂƟŽŶ�ŝŶ��Ŷ-
ŐůĂŶĚ�;/ŶƚĞƌƉĂǀĞͿ͕�͞�ŽŶĐƌĞƚĞ�ďůŽĐŬ�ƉĞƌŵĞĂďůĞ�ƉĂǀŝŶŐ�;��WWͿ�ŝƐ�ƚŚĞ�ŵŽƐƚ�
ǀĞƌƐĂƟůĞ� ^Ƶ�^� ƚĞĐŚŶŝƋƵĞ͕� ǁŝƚŚ� ŝŵƉŽƌƚĂŶƚ� ĂƩĞŶƵĂƟŽŶ� ĂŶĚ� ƉŽůůƵƟŽŶ�
ƐŽƵƌĐĞ� ĐŽŶƚƌŽů� ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ͟� ;/ŶƚĞƌƉĂǀĞ͕� ϮϬϬϴͿ͘� /ŶƚĞƌƉĂǀĞ� ŝĚĞŶƟĮĞƐ�
ƚŚƌĞĞ�ĚŝīĞƌĞŶƚ���WW�ƐǇƐƚĞŵƐ�ǁŝƚŚ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ŽĨ͗�;ĂͿ�ĨƵůů�ŝŶĮůƚƌĂƟŽŶ͕�
;ďͿ�ƉĂƌƟĂů�ŝŶĮůƚƌĂƟŽŶ͕�ĂŶĚ�;ĐͿ�ŶŽ�ŝŶĮůƚƌĂƟŽŶ͘

3.1.1 Permeable Pavement

&ŝŐƵƌĞ�ϯ͗ϰ�WĞƌŵĞĂďůĞ�ƉĂǀĞŵĞŶƚ�ƐƵŐŐĞƐƚ-
ed in the Pedestrian Design Guidelines for 
New Delhi, India (UTTIPEC, DDA, 2009).

(a) Permeable Asphalt

(b) Permeable Concrete

(c) Interlocking concrete pavers. 

;ĚͿ�KƉĞŶͲĐĞůůĞĚ�WĂǀŝŶŐ�ŐƌŝĚ�ǁŝƚŚ�ǀĞŐĞƚĂ-
ƟŽŶ͘
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In São Paulo, the SIURB (Munici-
pal Urban Infrastructure Bureau) 
ŝƐ�ƚĞƐƟŶŐ�ƚǁŽ�ƚǇƉĞƐ�ŽĨ�ƉĞƌŵĞĂďůĞ�
pave-ments to be used in points 
ŽĨ� ĐŚƌŽŶŝĐ� ŇŽŽĚŝŶŐ͘� dŚĞ� ŵĂƚĞƌŝ-
ĂůƐ� ǁĞƌĞ� ĚĞǀĞůŽƉĞĚ� ďǇ� ƚŚĞ� &�d,�
;,ǇĚƌĂƵůŝĐƐ� dĞĐŚŶŽůŽŐŝĐĂů� �ĞŶƚĞƌ�
&ŽƵŶĚĂƟŽŶͿ� ĂŶĚ� ŚĂǀĞ� ďĞĞŶ� ĞǀĂů-
uated at USP (SIURB; Rhino Pisos, 
2013). The mate-rials being tested 
ŝŶ� Ă� ƉĂƌŬŝŶŐ� ůŽƚ� ŽĨ� ƚŚĞ� &�d,� ĂƌĞ�
porous asphalt and interlocked 
porous concrete. It was proven 
that both types of pavements 
have high permeability so the spe-
ĐŝĮĐ͕� ůŽĐĂů� ĐĂƉĂĐŝƚǇ� ŽĨ� ƚŚĞ� ƐŽŝů� ƚŽ�
permeate water will determine if 
ŝƚ� ŝƐ� ŶĞĐĞƐƐĂƌǇ� ƚŽ� ĂĚĚ� ŝŶĮůƚƌĂƟŽŶ�
trenches and basins to raise the 
ŝŶĮůƚƌĂͲƟŽŶ� ŽĨ� ƌĂŝŶǁĂƚĞƌ� ŝŶƚŽ� ƚŚĞ�
ground (SIURB, 2013). 

The two materials developed are: 
draining asphalt pavement and in-
terlocked draining concrete, the 
ůĂƩĞƌ� ĐŽŵƉŽƐĞĚ� ŽĨ� ƉŽƌŽƵƐ� ĐŽŶ-
ĐƌĞƚĞ�ďůŽĐŬƐ͘��ƉƉůŝĐĂƟŽŶ�ŽĨ� ƚŚĞƐĞ�
ƐŽůƵƟŽŶƐ� ŝƐ� ƐŝŵŝůĂƌ� ƚŽ� ƚŚĞ�ĂƐƉŚĂůƚ�
ĐŽŶĐƌĞƚĞ� ŇŽŽƌ� ĂŶĚ� ŝŶƚĞƌůŽĐŬĞĚ͕�
ƌĞƐƉĞĐƟǀĞůǇ͕ � ǁŚŝĐŚ� ĂƌĞ� ĐŽŵŵŽŶ-
ly used products (SIURB; Rhino 
Pisos, 2013).

According to SIURB, permeable 
ƉĂǀĞŵĞŶƚƐ� ĐŽƐƚ� ĂďŽƵƚ� ϮϬй�ŵŽƌĞ�
ƚŚĂŶ�ƚŚĞ�ŇŽŽƌƐ�ƵƐĞĚ�ƚŽĚĂǇ�ďƵƚ�ƚŚĞ�
ŚŝŐŚͲĞƌ�ĐŽƐƚ�ĐĂŶ�ďĞ�ũƵƐƟĮĞĚ�ĨŽƌ�ƚŚĞ�
stormwater management possibil-
ŝƟĞƐ� ŽĨ� ƚŚĞƐĞ� ƚǇƉĞƐ� ŽĨ� ƐƵƌĨĂĐĞƐ͘�
Permea-ble pavement’s variety of 
ĂƉƉůŝĐĂƟŽŶƐ�ŐŝǀĞ�ƌŽŽŵ�ĨŽƌ�ĐƌĞĂƟǀ-
ity in the design of streetscapes, 
ƚŚĞ�ĮŐƵƌĞ�ďĞůŽǁ�ŝƐ�ĂŶ�ĞǆĂŵƉůĞ�ŽĨ�

&ŝŐƵƌĞ�ϯ͗ϱ�&Ƶůů�ŝŶĮůƚƌĂƟŽŶ���WW�ƐǇƐƚĞŵ�;/ŶƚĞƌƉĂǀĞ͕�ϮϬϬϴͿ͘

 
&ŝŐƵƌĞ�ϯ͗ϲ�WĂƌƟĂů�ŝŶĮůƚƌĂƟŽŶ���WW�ƐǇƐƚĞŵ�;/ŶƚĞƌƉĂǀĞ͕�ϮϬϬϴͿ͘

 
&ŝŐƵƌĞ�ϯ͗ϳ�EŽ�ŝŶĮůƚƌĂƟŽŶ���WW�ƐǇƐƚĞŵ�;/ŶƚĞƌƉĂǀĞ͕�ϮϬϬϴͿ͘
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ĂŶ�ŝŶŶŽǀĂƟǀĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ƚŚĂƚ�ĞŶŚĂŶĐĞƐ�ƚŚĞ�ĂĞƐƚŚĞƟĐĂů�ĂƉƉĞĂů�ŽĨ�
public spaces (Plataforma Arquitectura, 2014).  

&ŝŐƵƌĞ�ϯ͗ϴ�KƵƚƐƚĂŶĚŝŶŐ�ĚĞƐŝŐŶ�ŽĨ�ƉƵďůŝĐ�ƐƉĂĐĞ�ƵƐŝŶŐ�ƉĞƌŵĞĂďůĞ�ƉĂǀĞŵĞŶƚ�ďǇ��ƵƌĄŶ�Θ�
,ĞƌŵŝĚĂ��ƌƋƵŝƚĞĐƚŽƐ��ƐŽĐŝĂĚŽƐ�;Ξ^ĞďĂƐƟĄŶ��ƌĞͲƐƉŽ͖�WůĂƚĂĨŽƌŵĂ��ƌƋƵŝƚĞĐƚƵƌĂ͕�ϮϬϭϰͿ
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�ŝŽƌĞƚĞŶƟŽŶ�ƵƐĞƐ� ƚŚĞ�ŶĂƚƵƌĂů� ĨƵŶĐƟŽŶƐ�ŽĨ�ƉůĂŶƚƐ�ĂŶĚ�ƐŽŝůƐ� ƚŽ� ƌĞŵŽǀĞ�
ƉŽůůƵƚĂŶƚƐ�ĨƌŽŵ�ƐƚŽƌŵǁĂƚĞƌ�ƌƵŶŽī͘�dŚĞ�ƐƚƌĂƚĞŐǇ�ƵƐĞƐ�ƐƚŽƌĂŐĞ͕�ƐĞĚŝŵĞŶƚ�
capture, and biological processes to clean the water. These mimic pro-
cesses that occur in nature before water reaches waterways. Rain gar-
ĚĞŶƐ�ĂƌĞ�ĂŶ�ŝŵƉŽƌƚĂŶƚ͕�ĐŽƐƚ�ĞĨͲĨĞĐƟǀĞ�ŵĞĂƐƵƌĞ�ƚŚĂƚ�ĐĂŶ�ďĞ�ŝŵƉůĞŵĞŶƚ-
ĞĚ�ďŽƚŚ� ŝŶ�ƉƵďůŝĐ�ĂŶĚ�ƉƌŝǀĂƚĞ�ĂƌĞĂƐ� ŝŶ�Ă�ĐŽŵďŝŶĞĚ�ĞīŽƌƚ� ƚŽ� ŝŶĮůͲƚƌĂƚĞ�
stormwater onsite. 

�ĐĐŽƌĚŝŶŐ� ƚŽ�ƐƵƐ�Z�/E͕�Ă�ƉůĂƞŽƌŵ�ĐƌĞĂƚĞĚ�ďǇ��/Z/�� ƚŽ�ĂƐƐŝƐƚ� ŝŶ�^Ƶ�^�
ƉƌŽũĞĐƚƐ͕�ƚŚĞ�ƉůĂŶƚ�ƐĞůĞĐƟŽŶ�ĨŽƌ�ƚŚĞ�ƌĂŝŶŐĂƌĚĞŶƐ�ǁŝůů�ďĞ� ŝŶŇƵĞŶĐĞĚ�ďǇ�
the following (susDRAIN, 2013):

ͻ� EĞĞĚ�ĨŽƌ� ƚŽůĞƌĂŶĐĞ�ŽĨ�ǁŝĚĞ�ŇƵĐƚƵĂƟŽŶƐ� ŝŶ�ƐŽŝů�ŵŽŝƐƚƵƌĞ� ůĞǀĞůƐ�
ĨƌŽŵ�ŝŶƵŶĚĂƟŽŶ�ƚŽ�ůŽŶŐ�ĚƌǇ�ƉĞƌŝͲŽĚƐ͕�ĞǆĂĐĞƌďĂƚĞĚ�ďǇ�Ă�ŚŝŐŚůǇ�ƉĞƌŵĞ-
able growing media.

ͻ� WƌŽǀŝƐŝŽŶ�ŽĨ�ƐƵĸĐŝĞŶƚ�ƐƚƌƵĐƚƵƌĞ�ƚŽ�ĂƐƐŝƐƚ�ƉĞĚĞƐƚƌŝĂŶ�ĂŶĚ�ĚƌŝǀĞƌ�
ĚŝīĞƌĞŶƟĂƟŽŶ�ďĞƚǁĞĞŶ�ĨŽŽƚƉĂƚŚ͕�ƌŽĂĚ�ĂŶĚ�ƌĂŝŶ�ŐĂƌĚĞŶ�ǁŝƚŚŽƵƚ�ďůŽĐŬ-
ing sight lines.

• Use of evergreen species to reduce leaf debris in the rain gar-
dens and the associated mainte-nance.

ͻ� �ĞƐƚŚĞƟĐƐ͘

 

&ŝŐƵƌĞ�ϯ͗ϵ��ŝĂŐƌĂŵŵĂƟĐ�ƐĞĐƟŽŶ�ŽĨ�Ă�ŬĞƌďͲƐŝĚĞ�ƌĂŝŶ�ŐĂƌĚĞŶ�ƐǇƐƚĞŵ�ďǇ�,K<͘
;�Ŷ�,K<�WƌŽĚƵĐƚ��ĞƐŝŐŶ�ĐƌĞĂƟŽŶ͕�ƚŚĞ�&ƌĞŶŽdD�ƌĂŝŶ�ŐĂƌĚĞŶ�ƐǇƐƚĞŵ�ĨƌŽŵ�ǁǁǁ͘ŚŽŬůŝĨĞ͘
ĐŽŵͬϮϬϭϬͬϭϭͬϭϬͬŚŽŬͲŐƌĞĞŶďƵŝůĚͲǁŚĂƚƐͲǇŽƵƌͲŶĞƚͲƉŽƐƟǀĞͲŝĚĞĂͬͿ

ϯ͘ϭ͘Ϯ� �ŝŽƌĞƚĞŶƟŽŶ
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According to the Manual Técnico de Arborização Urbana ;hƌďĂŶ��īŽƌ-
ĞƐƚĂƟŽŶ�dĞĐŚŶŝĐĂů�DĂŶƵĂůͿ͕�ƉƌŽĚƵĐĞĚ�ďǇ� ƚŚĞ�DƵŶŝĐŝƉĂů�^ĞĐƌĞƚĂƌŝĂƚ�ŽĨ�
the Green and the Environment, urban trees play important roles for 
ĐŝƟǌĞŶƐ�ĂŶĚ�ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚ͕�ƌĂŝƐŝŶŐ�ƐŽŝů�ƉĞƌŵĞĂďŝůŝƚǇ�ĂŶĚ�ĐŽŶƚƌŽů�ƚŚĞ�
ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ŚƵŵŝĚŝƚǇ�;^sD�͕�ϮϬϭϱͿ͘�dƌĞĞƐ�ĚŽ�ŶŽƚ�ŽŶůǇ�ƉƌŽǀŝĚĞ�Ă�
healthy physical environment, they are a powerful green infra-struc-
ture tool due to their ability to capture water on leaves, direct it to the 
ground on stems, absorb it through root systems, and transpire it as wa-
ƚĞƌ�ǀĂƉŽƌ�ĚŝƌĞĐƚůǇ�ďĂĐŬ�ŝŶƚŽ�ƚŚĞ�ĂƚŵŽƐƉŚĞƌĞ͘�/Ŷ�ƚŚĞ�ƉĂƌƟĐƵůĂƌ�ĐĂƐĞ�ŽĨ�ƚŚĞ�
Itaim Paulista – São Mateus BRT system, tree planted on sidewalks can 
ďĞĐŽŵĞ�ďŽƚŚ�Ă�ĮůƚĞƌŝŶŐ�ĂŶĚ�ĐĂƉƟŽŶ�ĚĞǀŝĐĞ�ŽĨ�ƌĂŝŶ�ǁĂƚĞƌ�ƚŽ�ďĞ�ƐƚŽƌĞĚ�
and used during the dry periods. 

dŚĞ� ůĂŶĚƐĐĂƉŝŶŐ�ĂƉƉƌŽĂĐŚ�ŽĨ� ƚŚĞ�ĞǆŝƐƟŶŐ�ƉƌŽũĞĐƚ�ĐƌĞĂƚĞĚ�ďǇ�^/^dZ�E�
ŝƐ�ƚŽ�ƉƌĞƐĞƌǀĞ�ʹĂŶĚ�ƚƌĂŶƐƉůĂŶƚͲ�ĂƐ�ŵĂŶǇ�ŶĂƟǀĞ�ƐƉĞĐŝĞƐ�ŽĨ�ƚƌĞĞƐ�ĂƐ�ƉŽƐ-
ƐŝďůĞ͘�dŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ĂŝŵƐ�ƚŽ�ƌĞĐŽŐŶŝǌĞ�ǁŚŝĐŚ�ŽĨ�ƚŚĞƐĞ�ƚƌĞĞ�ƐƉĞĐŝĞƐ�
ĂƌĞ�ŵŽƐƚ�ĂƉƉƌŽƉƌŝĂƚĞ�ĨŽƌ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ĞŶĐŽƵƌĂŐŝŶŐ�ƐƚŽƌŵǁĂƚĞƌ�ŝŶĮů-
ƚƌĂƟŽŶ�ĂŶĚ�ĐŽŶƐĞƌǀĂƟŽŶ�ŽĨ�ĞǆĐĞĞĚͲŝŶŐ�ǁĂƚĞƌ�ŝŶƚŽ�ƌĞƐĞƌǀŽŝƌƐ�ƵŶĚĞƌ�ƚŚĞ�
sidewalks.

dĂďůĞ�ϯ͗ϱ�EĂƟǀĞ�ƐƉĞĐŝĞƐ�ĞǆŝƐƟŶŐ�ŝŶ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ƚŽ�ďĞ�ƚƌĂŶƐƉůĂŶƚĞĚ�ŽƵƚƐŝĚĞ�ƚŚĞ�����
;^WdƌĂŶƐ͕�ϮϬϭϯ͖�ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ

3.1.3 Urban trees
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Presently, many of the trees found in the sidewalks of several neigh-
ďŽƌŚŽŽĚƐ�ŝŶ�^ĆŽ�WĂƵůŽ�ĂƌĞ�ĞǆŽƟĐ�ƐƉĞͲĐŝĞƐ͕�ƐƵĐŚ�ĂƐ͗��ĐĄĐŝĂͲEĞŐƌĂ�;�ĐĂ-
cia mearnsii), Alfeneiro (Ligustrum japonicum, Ligustrum lucidum, and 
>ŝŐƵƐƚƌƵŵ� ǀƵůŐĂƌĞͿ͕� �ƵĐĂůŝƉƚŽ� ;�ƵĐĂůǇƉƚƵƐ� ƌŽďƵƐƚĂͿ͕� &ĂůƐĂͲƐĞƌŝŶŐƵĞŝƌĂ�
;&ŝĐƵƐ�ĞůĂƐƟĐĂͿ͕�&ŝŐƵĞŝƌĂ�;&ŝĐƵƐ�ďĞŶͲũĂŵŝŶĂͿ͕�>ĞƵĐĞŶĂ�;>ĞƵĐĂĞŶĂ�ůĞƵĐŽ-
ĐĞƉŚĂůĂͿ͕� ĂŶĚ� WĂůŵĞŝƌĂ� ^ĞĂĨſƌƟĂ� ;�ƌĐŚŽŶƚŽƉŚŽĞŶŝǆ� ĐƵŶŶŝŶŐŚĂŵŝĂŶĂͿ�
(SPTrans, 2013).

&ŽůůŽǁŝŶŐ�ƚŚĞ�DĂŶƵĂů�dĠĐŶŝĐŽ�ĚĞ��ƌďŽƌŝǌĂĕĆŽ�hƌďĂŶĂ�;hƌďĂŶ��īŽƌĞƐƚĂ-
ƟŽŶ�dĞĐŚŶŝĐĂů�DĂŶƵĂůͿ͕�ƚŚĞ�ĨŽůůŽǁͲŝŶŐ�ŶĂƟǀĞ�ƐƉĞĐŝĞƐ�ŚĂǀĞ�ďĞĞŶ�ƐĞůĞĐƚ-
ĞĚ�ĨŽƌ�ƚǁŽ�ƚǇƉĞƐ�ŽĨ�ƉůĂŶƟŶŐ�ĐŽŶĚŝƟŽŶƐ͗�ŝŶ�ŽƉĞŶ�ƐŽŝů�ĂƌĞĂƐ�;ŶĞǁ�ŐƌĞĞŶ�
ƐƉĂĐĞƐ�ǁŚĞƌĞ�ĞǆƉƌŽƉƌŝĂƟŽŶ�ŽĐĐƵƌƌĞĚͿ�ĂŶĚ�ŝŶ�ĐŽǀĞƌĞĚ�ƐŽŝů�ĂƌĞĂƐ�;ŝŶ�ƐŝĚĞ-
ǁĂůŬƐ�ĂŶĚ�ƉůĂŶƚĞƌƐ�ŝŶ�ƚŚĞ�ŵŝĚĚůĞ�ƐĞĐƟŽŶ�ŽĨ�ƚŚĞ�ƐƚƌĞĞƚƐͿ͘

dĂďůĞ�ϯ͗ϲ�^ĞůĞĐƚĞĚ�ŶĂƟǀĞ�ƚƌĞĞ�ƐƉĞĐŝĞƐ�ĨŽƌ�ƉĂƌŬ�ĂŶĚ�ŐĂƌĚĞŶ�ĂīŽƌĞƐƚĂƟŽŶ�ŝŶ�^ĆŽ�WĂƵůŽ�
;^sD�͕�ϮϬϭϱ͖�ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ͘

 

dĂďůĞ�ϯ͗ϳ�^ĞůĞĐƚĞĚ�ŶĂƟǀĞ�ƚƌĞĞ�ƐƉĞĐŝĞƐ�ĨŽƌ�ƐŝĚĞǁĂůŬ�ĂīŽƌĞƐƚĂƟŽŶ�ŝŶ�^ĆŽ�WĂƵůŽ�;^sD�͕�
ϮϬϭϱ͖�ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ͘
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>ĂŶĚƐĐĂƉĞ�ĂƌĐŚŝƚĞĐƚ� :ĂŵĞƐ�hƌďĂŶ� ŝƐ�ŽŶĞ�ŽĨ� ƚŚĞ� ůĞĂĚŝŶŐ�ƐƉĞĐŝĂůŝƐƚ�ĂŶĚ�
ƉƌŽŵŽƚĞƌƐ�ŽĨ�ƚŚĞ�ƉůĂŶƟŶŐ�ŽĨ�ƵƌďĂŶ�ĨŽƌĞƐƚ͘�,Ğ�ŚĂƐ�ǁƌŝƩĞŶ�ĞǆƚĞŶƐŝǀĞůǇ�
ĂďŽƵƚ�ƵƌďĂŶ�ĂƌďŽƌŝĐƵůƚƵƌĞ�ĂŶĚ�ƐŽŝůƐ͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ƉƌĞƐĞƌǀĂƟŽŶ�ĂŶĚ�ŝŶ-
ƐƚĂůůĂƟŽŶ�ŽĨ�ƚƌĞĞƐ�ŝŶ�ƚŚĞ�ƵƌďĂŶ�ĞŶǀŝƌŽŶŵĞŶƚ�ĂŶĚ�ƚŚĞ�ƐƉĞĐŝĮĐĂƟŽŶ�ĂŶĚ�
ŝŶƐƚĂůůĂƟŽŶ�ŽĨ� ƐƉĞĐŝĂůŝǌĞĚ�ƉůĂŶƟŶŐ� ƐŽŝůƐ� ĨŽƌ� ƌŽŽĨ� ŐĂƌĚĞŶƐ͕� ƵƌďĂŶ� ůĂŶĚ-
ƐĐĂƉĞ�ƉůĂŶƟŶŐƐ͕�ĂŶĚ�ƌĂŝŶ�ǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ͘���ŵĞŵďĞƌ�ŽĨ�ƚŚĞ�hƌďĂŶ�
dƌĞĞ�&ŽƵŶĚĂƟŽŶ͕�ŚĞ�ŚĂƐ�ĚĞǀĞůŽƉĞĚ�Ă�ƐĞƌŝĞƐ�ŽĨ�ŐƵŝĚĞůŝŶĞƐ�ĂŶĚ�ƐƉĞĐŝĮĐĂ-
ƟŽŶƐ�ĂƐ�ĂŶ�ŽƉĞŶ�ƐŽƵƌĐĞ�ĚĂƚĂ�ďĂƐĞ�ĨŽƌ�ƉƌŽĨĞƐƐŝŽŶĂůƐ�ĂŶĚ�ĂƵƚŚŽƌŝƟĞƐ�ŝŶ-
ǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ƵƌďĂŶ�ƉůĂŶŶŝŶŐ�;^ĞĞ�ĂƉƉĞŶĚŝǆͿ͘dŚĞ�ĨŽůůŽǁŝŶŐ�ƚĂͲďůĞ�
is a tool developed by Urban in order to determine the volume of soils 
ĨŽƌ�ĚŝīĞƌĞŶƚ�ƐŝǌĞƐ�ŽĨ�ƚƌĞĞƐ͘�

 

&ŝŐƵƌĞ� ϯ͗ϭϬ� ^Žŝů� ǀŽůƵŵĞ� ĂŶĚ� ƵůƟŵĂƚĞ� ƚƌĞĞ� ƐŝǌĞ� ƌĞůĂƟŽŶƐŚŝƉƐ� ;hƌďĂŶ͕� ϮϬϬϳ͖� ĂƵƚŚŽƌ͕ �
ϮϬϭϱͿ͘

dĂŬŝŶŐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƚŚĞ�ƐŝǌĞƐ�ŽĨ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ƚƌĞĞƐ�ĨŽƌ�ƚŚŝƐ�ƉƌŽũĞĐƚ͕�ƚŚĞ�
following diagram shows the calcu-lated soil requirements at each in-
ƐƚĂŶĐĞ͗�ƉůĂŶƚĞĚ�ŝŶ�ƐŝĚĞǁĂůŬƐ�Žƌ�ƉůĂǌĂƐ͕�ŵŝĚĚůĞ�ŽĨ�ƚŚĞ�ƐƚƌĞĞƚ�ƉůĂŶƚĞƌ�ĂŶĚ�
in the proposed park areas along the Lajeado Stream.  
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&ŝŐƵƌĞ�ϯ͗ϭϭ�^Žŝů�ǀŽůƵŵĞ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ĨŽƌ�ƐĞůĞĐƚĞĚ�ƚƌĞĞ�ƐŝǌĞƐ�;ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ͘

&ŝŐƵƌĞ�ϯ͗ϭϮ�'ƵŝĚĞůŝŶĞƐ�ĨŽƌ�ƉůĂŶƟŶŐ�ƚƌĞĞƐ�;^sD�͕�ϮϬϭϬ͖�ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ͘
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ϵϮ͕ϱϬϴ͕ϰϱϬ�ůŝƚĞƌƐ�ŽĨ�ƌĂŝŶǁĂƚĞƌ�ĐŽƵůĚ�ďĞ�ŚĂƌǀĞƐƚĞĚ�ŝŶ�Ă�ǇĞĂƌ�ŽŶ�ƌŽĂĚƐ�ĂŶĚ�
ƐŝĚĞǁĂůŬƐ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ĂƌĞĂ�ŽĨ�/ƚĂŝŵ�WĂƵůŝƐƚĂ͕�ƚĂŬŝŶŐ�ŝŶ�ĐŽŶƐŝĚĞƌĂƟŽŶ�Ă�
ŵĞĂŶ�ĂŶŶƵĂů�ƌĂŝŶĨĂůů�ŽĨ�ϭϱϬϬŵŵ�;>ĂƵĚŽŶ͕�ϮϬϭϰͿ͘�dŚŝƐ�ǀŽůƵŵĞ�ĐŽƵůĚ�ďĞ�
ƚƌĂŶƐůĂƚĞĚ�ŝŶƚŽ�ϭϬ͕Ϯϳϴ͕ϳϭϳ�ƚŽŝůĞƚ�ŇƵƐŚĞƐ�Žƌ�ƚŚĞ�ǁĂƐŚŝŶŐ�ŽĨ�ϵϳϳ͕ϱϮϲ�ĐĂƌƐ�
;>ĂƵĚŽŶ͕�ϮϬϭϰͿ͘�dŚĞƌĞ�ĂƌĞ�ƚǁŽ�ŵĂŝŶ�ďĞŶĞĮƚƐ�ĨƌŽŵ�ŚĂƌǀĞƐƟŶŐ�ƌĂŝŶǁĂƚĞƌ͗�
ƚŚĞ�ƌĞĚƵĐƟŽŶ�ŽĨ�ƌƵŶŽī�ĂŶĚ�ƚŚĞ�ƐĂǀŝŶŐ�ŽĨ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ĨŽƌ�ŶŽŶͲƉŽƚĂďůĞ�
use.

�ƵĞ�ƚŽ�ƚŚĞ�͞tĂƚĞƌ��ƌŝƐŝƐ͟�ƐƵīĞƌĞĚ�ŝŶ�^ĆŽ�WĂƵůŽ�ŝŶ�ϮϬϭϰ͕�Ă�ƐƚƌŽŶŐ�ĐĂŵ-
ƉĂŝŐŶ�ĨŽƌ�ǁĂƚĞƌ�ƐĂǀŝŶŐƐ�ĂŶĚ�ƌĞƵƟůŝǌĂͲƟŽŶ�ŽĨ�ƌĂŝŶǁĂƚĞƌ�ŝƐ�ďĞŝŶŐ�ĐĂƌƌŝĞĚ�
out by the local government and SABESP. The campaign focuses mainly 
ŝŶ� ƚŚĞ� ƌĞĚƵĐƟŽŶ�ŽĨ�ƉƌŝǀĂƚĞ�ĐŽŶƐƵŵƉƟŽŶ�ĂŶĚ�ƐůŽǁŝŶŐ� ƚŚĞ�ǁĂƚĞƌ�ƉƌĞƐ-
ƐƵƌĞ�ƉĞƌŝŽĚŝĐĂůůǇ͘�^ŽŵĞ�ƉƌŝǀĂƚĞ�ŝŶŝƟĂͲƟǀĞƐ�ŝŶĐůƵĚĞ�ƚŚĞ�ƉƵƌĐŚĂƐĞ�ŽĨ�ǁĂ-
ƚĞƌ�ƚĂŶŬƐ�ƚŽ�ŚĂƌǀĞƐƚ�ǁĂƚĞƌ�ĚŽŵĞƐƟĐĂůůǇ͕ �ďƵƚ�ƚŚĞ�ĐŽƐƚ�ŽĨ�ŝŶƐƚĂůůĂƟŽŶ�ŽŌĞŶ�
ĚŝƐĐŽƵƌĂŐĞƐ�Ă�ǁŝĚĞƌ�ƐŝǌĞ�ŽĨ�ƚŚĞ�ƉŽƉƵůĂƟŽŶ͘���ϯϬϬ�ůŝƚĞƌ�ďŝŶ�ǁŝůů�ĐŽƐƚ�ĂƉ-
ƉƌŽǆŝŵĂƚĞůǇ�ϱϬ��hZ͕�Ă�ϭϬϬϬ�ů�ďĂƌƌĞů�ϮϱϬ��hZ͘

 

&ŝŐƵƌĞ�ϯ͗ϭϯ�tĂƚĞƌ�ƐĂǀŝŶŐƐ�ƉŽƐƐŝďŝůŝƟĞƐ� ŝĨ�Ă�ĐŽŵƉůĞƚĞ�ƐǇƐƚĞŵ�ŽĨ�ƌĂŝŶǁĂƚĞƌ�ŚĂƌǀĞƐƟŶŐ�
ǁĂƐ�ŝŶƐƚĂůůĞĚ�ŝŶ�ŝŶĚŝǀŝĚƵĂů�ŚŽƵƐĞƐ�ŝŶ�'ĞƌŵĂŶǇ�;KƩŽ�'ƌĂĨ�'ŵď,͕�ϮϬϭϮͿ͘

dŚĞ�ƚƌĂŶƐĨŽƌŵĂƟŽŶ�ŽĨ�ƌĂŝŶ�ǁĂƚĞƌ�ŝŶƚŽ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ŝŶ�ƵƌďĂŶ�ĂƌĞĂƐ�ŝƐ�
ŶŽƚ�ƌĞĐŽŵŵĞŶĚĞĚ�ŝŶ�̂ ĆŽ�WĂƵůŽ͕�ƚŽ�ĚŽ�ƐŽ͕�ƚŚĞ�ǁĂƚĞƌ�ŵƵƐƚ�ŵĞĞƚ�ƚŚĞ�KƌĚŝ-
ŶĂŶĐĞ�EŽ͘�ϱϭϴͬϬϰ�ŽĨ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ�,ĞĂůƚŚ�;dĂŵĂǌ͕�ϮϬϬϳͿ͘�/Ŷ�ƚŚŝƐ�ĐĂƐĞ͕�
it is recommended for the developers of the BRT projects to promote 
the use of the water collected both in the public and private domains 
for non-potable use, such as gardening and cleaning.

 

ϯ͘Ϯ�ZĂŝŶǁĂƚĞƌ� ŚĂƌǀĞƐƟŶŐ� ĂŶĚ�
groundwater recharge
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&ŝŐƵƌĞ�ϯ͗ϭϰ�ZĂŝŶ�ďĂƌƌĞů�ĨƌŽŵ�ƚŚĞ�'ƌĂĨ��ŽŵƉĂŶǇ�ǁŝƚŚ�ϭϲϬϬ�ůŝƚĞƌ�ƐƚŽƌĂŐĞ�ĐĂƉĂĐŝƚǇ�;KƩŽ�
'ƌĂĨ�'ŵď,͕�ϮϬϭϮͿ͘�

The reservoirs or tanks can be: buried, half-buried, supported or ele-
vated (Graf, 2012). The material may be concrete, reinforced masonry, 
ƉůĂƐƟĐƐ�ƐƵĐŚ�ĂƐ�ƉŽůǇĞƚŚǇůĞŶĞ͕�Ws�͕�ĮďĞƌŐůĂƐƐ͕�ĂŶĚ�ƐƚĂŝŶůĞƐƐ�ƐƚĞĞů͘�dŚĞǇ�
should always be closed and not allow sunlight in. In the public domain, 
ƵŶĚĞƌŐƌŽƵŶĚ�ƌĞƐĞƌǀŽŝƌƐ�ƚĂŶŬƐ�ĐŽƵůĚ�ďĞ�ĐŽŶŶĞĐƚĞĚ�ƚŽ�ŽƚŚĞƌ�ŝŶĮůƚƌĂƟŽŶ�
devices such as trenches, vegetated swales or tree pits. The wa-ter har-
vested could be pumped and directed to public taps along the corridor.
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͞��sĞŐĞƚĂƚĞĚ�^ǁĂůĞ�ŝƐ�Ă�ďƌŽĂĚ͕�ƐŚĂůůŽǁ͕�ƚƌĂƉĞǌŽŝĚĂů�Žƌ�ƉĂƌĂďŽůŝĐ�ĐŚĂŶ-
ŶĞů͕�ĚĞŶƐĞůǇ�ƉůĂŶƚĞĚ�ǁŝƚŚ�Ă�ǀĂƌŝĞƚǇ�ŽĨ�ƚƌĞĞƐ͕�ƐŚƌƵďƐ͕�ĂŶĚͬŽƌ�ŐƌĂƐƐĞƐ͘�/ƚ�ŝƐ�
ĚĞƐŝŐŶĞĚ�ƚŽ�ĂƩĞŶƵĂƚĞ�ĂŶĚ�ŝŶ�ƐŽŵĞ�ĐĂƐĞƐ�ŝŶĮůƚƌĂƚĞ�ƌƵŶŽī�ǀŽůƵŵĞ�ĨƌŽŵ�
ĂĚũĂĐĞŶƚ�ŝŵƉĞƌǀŝŽƵƐ�ƐƵƌĨĂĐĞƐ͕�ĂůůŽǁŝŶŐ�ƐŽŵĞ�ƉŽůůƵƚĂŶƚƐ�ƚŽ�ƐĞƩůĞ�ŽƵƚ�ŝŶ�
ƚŚĞ�ƉƌŽĐĞƐƐ͘� /Ŷ�ƐƚĞĞƉĞƌ�ƐůŽƉĞ�ƐŝƚƵͲĂƟŽŶƐ͕�ĐŚĞĐŬ�ĚĂŵƐ�ŵĂǇ�ďĞ�ƵƐĞĚ�ƚŽ�
ĨƵƌƚŚĞƌ�ĞŶŚĂŶĐĞ�ĂƩĞŶƵĂƟŽŶ�ĂŶĚ�ŝŶĮůƚƌĂƟŽŶ�ŽƉƉŽƌƚƵŶŝƟĞƐ͟�;��W͕ �ϮϬϭϰͿ͘�

dŚĞ�ƚǇƉŝĐĂů�ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ƚŚĞ�ƐǁĂůĞ�ĐŽŶƐŝƐƚƐ�ŽĨ�ǀĞŐĞƚĂƟŽŶ�ŽǀĞƌ�Ăƚ�ůĞĂƐƚ�
ϲϬ�Đŵ�ŽĨ�ƉĞƌŵĞĂďůĞ�ƐŽŝů͘�dŚĞ�ƐǁĂůĞƐ�ĐĂŶ�ĂůƐŽ�ĐŽŶƚĂŝŶ�ĂŶ�ƵŶĚĞƌůǇŝŶŐ�ϯϬ�
Đŵ�ĂŐŐƌĞŐĂƚĞ�ůĂǇĞƌ�ƚŽ�ĞŶŚĂŶĐĞ�ƚŚĞ�ƌĞĚƵĐƟŽŶ�ŽĨ�ƚŚĞ�ƐƚŽƌŵǁĂƚĞƌ͘

 

&ŝŐƵƌĞ�ϯ͗ϭϱ�,ŽůůŽǁ�ƉĞƌĐŽůĂƟŽŶ�;�ĐŽďŝŶĞ͕�ϮϬϭϬͿ͘�

��ƚƌĞŶĐŚ�ŝŶĮůƚƌĂƟŽŶ�ƐǇƐƚĞŵ�ƌĞƚĂŝŶƐ�ƚŚĞ�ǁĂƚĞƌ�ŽŶ�ƐŝƚĞ͕�ĮůƚĞƌƐ�ƚŚĞ�ǁĂƚĞƌ�
ĂŶĚ�ƌĞĚƵĐĞƐ�ƌŝƐŬ�ŽĨ�ŇŽŽĚƐ�ŝŶ�ƐƚƌĞĂŵƐ�ĂŶĚ�ƌŝǀĞƌƐ͘���ƉƌŽƉĞƌůǇ�ĚŝŵĞŶƐŝŽŶĞĚ�
ƚƌĞŶĐŚ�ĐĂŶ�ĂůƐŽ�ŚĞůƉ�ƌĞĐŚĂƌŐĞ�ƚŚĞ�ŐƌŽƵŶĚǁĂƚĞƌ�;^ŝĞĐŬĞƌ�ŵď,͕�ϮϬϭϯͿ͘

3.3 SuDS: Swale and Trench 
ŝŶĮůƚƌĂƟŽŶ
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4.
Planning (phase 2) 
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dŚĞ�ĐŚŽŝĐĞ�ŽĨ�ƐƚŽƌŵǁĂƚĞƌ�ĨĂĐŝůŝƟĞƐ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĐŽŶƚĞǆƚ�ŽĨ�ƚŚĞ�ƐƵƌ-
ƌŽƵŶĚŝŶŐ�ƐƚƌĞĞƚƐĐĂƉĞ͘�DƵůƟͲƉƵƌƉŽƐĞ�ĚĞƐŝŐŶ�ŽĨ�ƐƚŽƌŵǁĂƚĞƌ�ĨĂĐŝůŝƟĞƐ�ǁŝůů�
ĂĚĚ�ĂĞƐƚŚĞƟĐ�ǀĂůƵĞ�ƚŽ�ƚŚĞ�ƌĞŐŝŽŶ�ďǇ�ƉƌŽǀŝĚŝŶŐ�ǀŝƐƵĂůůǇ�ĂƉƉĞĂůŝŶŐ�ůĂŶĚ-
ƐĐĂƉŝŶŐ� ĂŶĚ� ĞŶŚĂŶĐĞĚ� ĐŽŵŵƵŶŝƚǇ� ƐƉĂĐĞƐ� ŽŶ� ƐƚƌĞĞƚƐ͘� dŚĞ� ƌĞƐƵůƚƐ� Žď-
ƚĂŝŶĞĚ�ƵƐŝŶŐ�ƚŚĞ��ŽƩƌŽƉ�ƚŽŽů�ƉƌŽǀŝĚĞ�ƚŚĞ�ĚŝŵĞŶƐŝŽŶŝŶŐ�ŽĨ�ĨŽƵƌ�ĚĞǀŝĐĞƐ�
ƐƵŝƚĞĚ�ƚŽ�ďĞ�ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ĂƌĞĂ͗�ƐǁĂůĞ�ŝŶĮůƚƌĂƟŽŶ͕�ƚƌĞŶĐŚ�ŝŶ-
ĮůƚƌĂƟŽŶ͕�ƐǁĂůĞ�н�ƚƌĞŶĐŚ�ŝŶĮůƚƌĂƟŽŶ�ĂŶĚ�ƉŝƉĞͲƚƌĞŶĐŚ�ŝŶĮůƚƌĂƟŽŶ͘�̂ ƵƌĨĂĐĞ�
ŝŶĮůƚƌĂƟŽŶ�ŝƐ�ŶŽƚ�ƌĞĐŽŵŵĞŶĚĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ĂƌĞĂ�ĚƵĞ�ƚŽ�ƚŚĞ�ƉŽŽƌ�ŝŶĮů-
ƚƌĂƟŽŶ�ĐĂƉĂĐŝƚǇ�ŽĨ�ƚŚĞ�ƐŽŝů͘�/ŶĮůƚƌĂƟŽŶ�ƚŚƌŽƵŐŚ�Ă�ƐŚĂŌ�ŝƐ�ƉŽƐƐŝďůĞ͕�ďƵƚ�ŝƚ�
ǁĂƐ�ĞǆĐůƵĚĞĚ�ďĞĐĂƵƐĞ�ŽĨ�ŝƚƐ�ŚŝŐŚĞƌ�ĐŽƐƚ�ĂŶĚ�ůĞƐƐĞƌ�ĂĞƐƚŚĞƟĐ�ĨĞĂƚƵƌĞƐ͘�

/ƚ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ƉŽŝŶƚ�ŽƵƚ�ƚŚĂƚ�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ŽŶůǇ�ŝŶĨŽƌŵĂƟǀĞ͕�ƚŚĞǇ�
ĚŽ�ŶŽƚ�ƌĞƉůĂĐĞ�ƚŚĞ�ŶĞĐĞƐƐĂƌǇ�ĞǆƉĞƌƟƐĞ�ŽĨ�Ă�ŚǇĚƌĂƵůŝĐ�ĞŶŐŝŶĞĞƌ�ĨŽƌ�Ěŝ-
ŵĞŶƐŝŽŶŝŶŐ� Ă� ƐƚŽƌŵǁĂƚĞƌ� ŝŶĮůƚƌĂƟŽŶ� ĨĂĐŝůŝƚǇ͘�,ŽǁĞǀĞƌ͕ � ŝƚ� ŝƐ� Ă� ƐƚĂƌƟŶŐ�
ƉŽŝŶƚ�ƚŽ�ďĞŐŝŶ�ƚŽ�ĂŶĂůǇǌĞ�ƚŚĞ�ƉŽƐƐŝďŝůŝƟĞƐ�ŽĨ�ƚŚĞ�ƐŝƚĞ͘��ĂĐŚ�ĨĂĐŝůŝƚǇ�ŝƐ�ĐĂů-
ĐƵůĂƚĞĚ� ŝŶĚŝǀŝĚƵĂůůǇ�ĂŶĚ�ƚŚĞ�ĐŽŵďŝŶĂƟŽŶ�ŽĨ� ƚĞĐŚŶŽůŽŐŝĞƐ�ĐŽƵůĚ�ƌĞƐƵůƚ�
ŝŶ�ƐŵĂůůĞƌ�ĚŝŵĞŶƐŝŽŶƐ�ĂŶĚ�ůĞƐƐĞƌ�ĐŽƐƚƐ�ŽĨ�ŝŵƉůĞŵĞŶƚĂƟŽŶ͘�/Ŷ�ƐƵŵŵĂƌǇ͕ �
ƚŚĞ�ƐƚĂŶĚĂƌĚ�ůŽǁ�ŝŵƉĂĐƚ�ĚĞǀĞůŽƉŵĞŶƚ�ƚĞĐŚŶŝƋƵĞƐ�ƚŽ�ďĞ�ƵƐĞĚ�ŝŶ�ƚŚĞ�Ğǆ-
ĞĐƵƟŽŶ�ŽĨ�ƚŚĞ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ�ĐŽƌƌŝĚŽƌ�ƐŚĂůů�ďĞ͗�ƉĞƌŵĞĂďůĞ�
ƉĂǀĞŵĞŶƚ͕�ďŝŽƌĞƚĞŶƟŽŶ͕�ƚƌĞŶĐŚĞƐ�ĂŶĚ�ƐǁĂůĞƐ͘

 

&ŝŐƵƌĞ�ϰ͗ϭ�ZĂŝŶ�ǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ�ĐŽŶĐĞƉƚ�;�ƵƚŚŽƌ͕ �ϮϬϭϱͿ͘



Saldana •�ϲϮ

dĂďůĞ� ϰ͗ϭ��ŝŵĞŶƐŝŽŶƐ� ĨŽƌ� ĞĂĐŚ� ƐƚŽƌŵǁĂƚĞƌ� ĨĂĐŝůŝƚǇ� ĐĂůĐƵůĂƚĞĚ�ǁŝƚŚ� ƚŚĞ��ŽƩƌŽƉ� ƚŽŽů�
;�ŽƩƌŽƉ͕�ϮϬ͖�ĂƵƚŚŽƌ͕ �ϮϬϭϱͿ͘
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dŚĞ�ĨŽůůŽǁŝŶŐ�ĂƌĞ�ĚƌĂǁŝŶŐƐ�ŽĨ�ŐƌĞĞŶ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ƐƚŽƌŵǁĂƚĞƌ�ĨĂ-
ĐŝůŝƟĞƐ�ŝŶƐĞƌƚĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ĂƌĞĂ�ŽĨ�ƚŚĞ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ�ďƵƐ�
ĐŽƌƌŝĚŽƌ͘

ϰ͘ϭ��ƌŽƐƐͲƐĞĐƟŽŶƐ͗� ƐĐĞŶĂƌŝŽƐ� ĂŶĚ�
ƉŽƐƐŝďŝůŝƟĞƐ

&ŝŐƵƌĞ�ϰ͗Ϯ�WůĂŶ�ǁŝƚŚ�ƉƌŽƉŽƐĞĚ�ŝŶƚĞƌǀĞŶƟŽŶƐ�ĂůŽŶŐ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ʹ^ĆŽ�DĂƚĞƵƐ�ďƵƐ�
ĐŽƌƌŝĚŽƌ�;�ƵƚŚŽƌ͕ �ϮϬϭϱͿ͘



Saldana •�ϲϰ

&ŝŐƵƌĞ�ϰ͗ϯ��ƌŽƐƐͲƐĞĐƟŽŶ��Ͳ��;�ƵƚŚŽƌ͕ �ϮϬϭϱͿ͘

&ŝŐƵƌĞ�ϰ͗ϰ��ƌŽƐƐͲƐĞĐƟŽŶ��Ͳ��;�ƵƚŚŽƌ͕ �ϮϬϭϱͿ͘



Saldana •�ϲϱ

&ŝŐƵƌĞ�ϰ͗ϱ�dƌĞĞ�Ɖŝƚ�ĂŶĚ�ƉĞƌŵĞĂďůĞ�ƉĂǀĞƌ�ĚĞƚĂŝů�ĨŽƌ�/ƚĂŝŵ�WĂƵůŝƐƚĂ�ʹ�^ĆŽ�DĂƚĞƵƐ�ďƵƐ�
ĐŽƌƌŝĚŽƌ�;�ƵƚŚŽƌ͕ �ϮϬϭϱͿ͘

dŚĞ� ĨŽůůŽǁŝŶŐ�ƉĂŐĞƐ� ĐŽŶƚĂŝŶ�Ă� ĨĞǁ�ĞǆĂŵƉůĞƐ�ŽĨ� ƚĞĐŚŶŝĐĂů� ƐŚĞĞƚƐ�ǁŝƚŚ�
ƚĞĐŚŶŽůŽŐŝĞƐ� ƚŽ� ŚĞůƉ� ƌĞĚƵĐĞ� ƚŚĞ� ŝŶĐŝĚĞŶĐĞ� ŽĨ� ŇŽŽĚͲƌĞůĂƚĞĚ� ĚŝƐĂƐƚĞƌƐ�
ĂŶĚ�ƉƌĞƐĞƌǀĞ�ǁĂƚĞƌ͘ ��� ƐŝŵŝůĂƌ� ͞�ĞƐŝŐŶ�dŽŽůŬŝƚ͟� ĐŽƵůĚ�ďĞ�ƉƌĞƐĞŶƚĞĚ� ƚŽ�
^ƵďͲŵƵŶŝĐŝƉĂůŝƟĞƐ�ƚŽ�ƐƚĂƌƚ�ƚŚĞ�ĚŝƐĐƵƐƐŝŽŶ�ĂďŽƵƚ�ƚŚĞ�ďĞŶĞĮƚƐ�ŽĨ�ǁĂƚĞƌ�
ƐĞŶƐŝƟǀĞ�ĚĞƐŝŐŶ�ŽĨ�ĐŝƟĞƐ͘��

ϰ͘Ϯ��ĞǇŽŶĚ� ƚŚĞ� ĐŽƌƌŝĚŽƌ͗� �ĞƐŝŐŶ�
dŽŽůŬŝƚ
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&ŝŐƵƌĞ�ϰ͗ϲ�'ƵŝĚĞůŝŶĞƐ�ĨŽƌ�ƚŚĞ�ƉůĂŶƟŶŐ�ŽĨ�ƵƌďĂŶ�ƚƌĞĞƐ�;�ƵƚŚŽƌ͕ �ϮϬϭϱͿ͘
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&ŝŐƵƌĞ�ϰ͗ϳ�'ƵŝĚĞůŝŶĞƐ�ĨŽƌ�ĚĞƐŝŐŶŝŶŐ�ǀĞŐĞƚĂƚĞĚ�ƐǁĂůĞƐ�;�ƵƚŚŽƌ͕ �ϮϬϭϱͿ͘
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&ŝŐƵƌĞ�ϰ͗ϴ�'ƵŝĚĞůŝŶĞƐ�ĨŽƌ�ĚĞƐŝŐŶŝŶŐ�ŝŶĮůƚƌĂƟŽŶ�ƚƌĞŶĐŚĞƐ�ĂŶĚ�ŝŶĮůƚƌĂƟŽŶ�ƉůĂŶƚĞƌƐ�
;�ƵƚŚŽƌ͕ �ϮϬϭϱͿ͘
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5.
Conclusion 
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dŚĞ�ƚĞĐŚŶŽůŽŐǇ�ŝŶŶŽǀĂƟŽŶƐ�ĂƉƉůŝĞĚ�ŝŶ�ƚŚĞ�ϮŬŵ�ƐĞĐƟŽŶ�ŽĨ�ƚŚĞ�/ƚĂŝŵ�WĂƵ-
ůŝƐƚĂͲ^ĆŽ�DĂƚĞƵƐ�ďƵƐ�ĐŽƌƌŝĚŽƌ�ĐĂŶ�ďĞ�ƌĞƉůŝĐĂƚĞĚ�ĞŝƚŚĞƌ�ĚŝƌĞĐƚůǇ�Žƌ�ǁŝƚŚ�
ŵŽĚŝĮĐĂƟŽŶƐ�ŝŶ�ŽƚŚĞƌ�ƐĞĐƟŽŶƐ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ�ĂŶĚ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ĐŝƚǇ͘�
�Ǉ�ƐƚĂƌƟŶŐ�ǁŝƚŚ�ŽŶĞ�ƐĞĐƟŽŶ�ŽĨ�ƚŚĞ�ƐǇƐƚĞŵ͕�ƚŚĞ� ůŽĐĂů�ŐŽǀĞƌŶŵĞŶƚ�ĐĂŶ�
ƐƚĂƌƚ�Ă�ŵŽŶŝƚŽƌŝŶŐ�ĂŶĚ�ƚĞƐƟŶŐ�ƉƌŽŐƌĂŵ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŽďƐĞƌǀĂƟŽŶ�ĚƵƌŝŶŐ�
ĞǆƚƌĞŵĞ�ƉĞƌŝŽĚƐ�ʹƌĂŝŶǇ�ĂŶĚ�ĚƌǇ�ƐĞĂƐŽŶƐ͘�DŽŶŝƚŽƌŝŶŐ� ŝƐ� ŝŵƉŽƌƚĂŶƚ�ŶŽƚ�
ŽŶůǇ�ƚŽ�ǀĂůŝĚĂƚĞ�ƚŚĞ�ƉƌĞǀĞŶƟŽŶ�ŵĞĂƐƵƌĞƐ͕�ƚŚĞ�ƚĞĐŚŶŽůŽŐŝĞƐ�ĐĂŶ�ĂůǁĂǇƐ�
ďĞ�ŝŵƉƌŽǀĞĚ�ĂŶĚ�ĂĚĂƉƚĞĚ�ƚŽ�ƐƉĞĐŝĮĐ�ƐŝƚĞ�ĐŽŶĚŝƟŽŶƐ͘�

dŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�ƚŚĞ�ĚŝŵĞŶƐŝŽŶŝŶŐ�ƚŽŽů�ƉƌŽǀŝĚĞ�ƚŚĞ�ŵĂǆŝŵƵŵ�
ƌĞĚƵĐƟŽŶ� ŽĨ� ƌƵŶŽī� ƉĞƌ� ĨĂĐŝůŝƚǇ� ĨŽƌ� ĞĂĐŚ� ƐĞĐƟŽŶ͘� dŚĞ� ĐŽŵďŝŶĂƟŽŶ� ŽĨ�
ƚŚĞƐĞ� ƐƚŽƌŵǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ� ƉƌĂĐƟĐĞƐ� ǁŝƚŚ� ƚŚĞ� ĂĚĚŝƟŽŶ� ŽĨ� ŐƌĞĞŶ�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ƉƌŽŐƌĂŵƐ�ǁŽƵůĚ�ƌĞƐƵůƚ� ŝŶ�ĂŶ�ĂůůͲĞŶĐŽŵƉĂƐƐŝŶŐ�ƉůĂŶŶŝŶŐ�
ƐƚƌĂƚĞŐǇ�ƚŚĂƚ�ƚŚĞ�ĂƵƚŚŽƌŝƟĞƐ�ŽƵŐŚƚ�ƚŽ�ĐŽŶƐŝĚĞƌ�ǀŝĂďůĞ�ĂŶĚ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�
ĂĐĐŽŵƉĂŶǇ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ďƵƐ�ĐŽƌƌŝĚŽƌƐ͘

ϱ͘ϭ��ĐŚŝĞǀĞĚ�ƌĞƐƵůƚƐ

&ŝŐƵƌĞ� ϰ͗ϵ� /ĚĞĂů� ůĂŶĚƐĐĂƉĞ� ƐŽůƵƟŽŶ� ĨŽƌ��
ƌŝǀĞƌ� ĂŶĚ� ƐƚƌĞĂŵ� ďĂŶŬƐ͕� ĚĞƐŝŐŶ� ďǇ� 'ƵƐ-
ƚĂĨƐŽŶ� 'ƵŶƚŚƌŝĞ� E/ĐŚŽů� ;ǁǁǁ͘ŐŐŶůƚĚ͘
ĐŽŵͿ͘
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ϱ͘Ϯ�&ƵƚƵƌĞ�ĚĞǀĞůŽƉŵĞŶƚ

͞tĞ�ŶĞĞĚ� ƚŽ�ďƵŝůĚ�ĚŝīĞƌĞŶƚůǇ�ďĂƐĞĚ�ŽŶ�ǁŚĂƚ�ǁĞ�ĂůƌĞĂĚǇ� ŬŶŽǁ͕�ǁĞ�ŶĞĞĚ� ƚŽ�
ĚĞŵĂŶĚ�ƚŚĂƚ�ŽƵƌ�ƉůĂŶŶĞƌƐ͕�ŽƵƌ�ĂƌĐŚŝƚĞĐƚƐ�ĂŶĚ�ĞǀĞŶ�ŽƵƌ�ĚĞǀĞůŽƉĞƌƐ�ƚĂŬĞ�ŝŶƚŽ�
ĂĐĐŽƵŶƚ�ƚŚĞ�ĞŵŽƟŽŶĂů�ĞīĞĐƚ�ŽĨ�ƚŚĞ�ƚŚŝŶŐƐ�ƚŚĞǇ�ďƵŝůĚ͘�/Ĩ�ƚŚĞǇ�ĚŽ͕�ƚŚĞŶ�ǁĞ�ĐĂŶ�
ŚĂǀĞ�ĐŝƟĞƐ�ƚŚĂƚ�ĂƌĞ�ŚĞĂůƚŚŝĞƌ͕ �ŵŽƌĞ�ƌĞƐŝůŝĞŶƚ͕�ŚĂƉƉŝĞƌ͕ �ǁĞĂůƚŚŝĞƌ͙�ǁĞ�ĐĂŶ�ŚĂǀĞ�
ĐŝƟĞƐ�ƚŚĂƚ�ĚƌĂǁ�ƵƐ�ƚŽŐĞƚŚĞƌ�ƌĂƚŚĞƌ�ƚŚĂŶ�ƉƵƐŚ�ƵƐ�ĂƉĂƌƚ͕�ǁĞ�ĐĂŶ�ŚĂǀĞ�ĐŝƟĞƐ�ƚŚĂƚ�
ďƌŝŶŐƐ�ŽƵƚ�ƚŚĞ�ďĞƐƚ�ŝŶ�ƵƐ͕�ĂŶĚ�ƚŚĂƚ�ŝƐ�ŽŶĞ�ǁĂǇ�ƚŽ�ŐĞƚ�Ă�ŚĂƉƉŝĞƌ�ĐŝƚǇ͘͘͘͟ ��ŚĂƌůĞƐ�
DŽŶƚŐŽŵĞƌǇ�;,ĂƉƉǇ��ŝƚǇ͕�ϮϬϭϯͿ

dŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ĚĞƐŝŐŶŝŶŐ�ƉĞŽƉůĞ�ĨƌŝĞŶĚůǇ͕ �ŚĂƉƉǇ�ĞŶǀŝƌŽŶŵĞŶƚƐ�ƌĞ-
ƐƵůƚƐ�ŽŶ�ƐĂĨĞƌ�ĞŶǀŝƌŽŶŵĞŶƚƐ͘��ŚĂƌůĞƐ�DŽŶƚŐŽŵĞƌǇ�ƉƌŽƉŽƐĞƐ�Ă�ĚĞƐŝŐŶ�ŽĨ�
ĐŝƟĞƐ�ĨŽƌ�ĞŵŽƟŽŶĂů�ůŝĨĞ͕�ƚŚĞ�͞ƌŽĂĚƐ͕�ŽƵƌ�ŶĞŝŐŚďŽƌŚŽŽĚƐ�ĂƌĞ�ĞŵŽƟŽŶĂů�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͟� ;DŽŶƚŐŽŵĞƌǇ͕ � ϮϬϭϯͿ͕� ƚŚĞ� ƉůĂŶŶŝŶŐ� ŽĨ� ƐƵĐŚ� ŝŶĨƌĂƐƚƌƵĐ-
ƚƵƌĞƐ�ŵƵƐƚ�ŝŶĐůƵĚĞ�Ă�ƐŽĐŝŽůŽŐŝĐĂů�ĂŶĚ�ƉƐǇĐŚŽůŽŐŝĐĂů�ŝŶƉƵƚ�ĨƌŽŵ�ƉƌŽĨĞƐ-
ƐŝŽŶĂůƐ�ƚŽ�ĂƐƐŝƐƚ�ƚŚĞ�ƚĞĐŚŶŝĐŝĂŶƐ�ŝŶ�ƚŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ƐƵĐŚ�ƉƵďůŝĐ�ĐŽŶ-
ĚŝƟŽŶƐ͘�

dŚĞ�ĨŽůůŽǁŝŶŐ�ƚĂďůĞ�ŝƐ�Ă�ĐŚĞĐŬůŝƐƚ�ǁŝƚŚ�ƚĂƐŬƐ�ƚŚĂƚ�ŝŶƐƟƚƵƟŽŶƐ�ĂŶĚ�ĚĞĐŝƐŝŽŶ�
ŵĂŬĞƌƐ�ƐŚŽƵůĚ�ƉĞƌĨŽƌŵ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƉƌĞǀĞŶƚ�ǁĂƚĞƌͲƌĞůĂƚĞĚ�ĐŽŶƟŶŐĞŶĐŝĞƐ͘

dĂďůĞ�ϱ͗ϭ��ŶĂďůŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚ�ĨŽƌ�ĂĚĂƉƚĂƟŽŶ�ƚŽ�ŇŽŽĚ�ƌŝƐŬ�;tŝůďǇ�ĂŶĚ�<ĞĞŶĂŶ͕�ϮϬϭϮͿ͘
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dŚĞ�ŚŝŐŚĞƌ�ŽĐĐƵƉĂŶĐǇ�ƌĂƚĞ�ƉƌŽƉŽƐĞĚ�ŝŶ�ƚŚĞ�ŶĞǁ�^ƚƌĂƚĞŐŝĐ�DĂƐƚĞƌ�WůĂŶ�
ƉƌŽŵŽƚĞƐ� ƚŚĞ� ĐŽŶƐƚƌƵĐƟŽŶ� ŽĨ� ŶĞǁ� ĚĞǀĞůŽƉŵĞŶƚƐ� ĂŶĚ� ŐŽǀĞƌŶŵĞŶƚĂů�
ŚŽƵƐŝŶŐ�ƉƌŽũĞĐƚƐ�;,/^Ϳ͕�ƌĂŝƐŝŶŐ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�ƚŚĞ�ƉƌŽƉĞƌƚǇ͘�dŚĞ�ƵƉŐƌĂĚŝŶŐ�
ŽĨ�ƚŚĞ�ƉƵďůŝĐ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ƚƌĂŶƐƉŽƌƚ�ƐĞƌǀŝĐĞƐ�ĐĂŶ�
ŚĂǀĞ�ďŽƚŚ�ƉŽƐŝƟǀĞ�ĂŶĚ�ŶĞŐĂƟǀĞ�ĐŽŶŶŽƚĂƟŽŶƐ�ĨŽƌ�/ƚĂŝŵ�WĂƵůŝƐƚĂ͘�^ŽŵĞ�
ŽĨ�ƚŚĞ�ĐƵƌƌĞŶƚ�ŝŶŚĂďŝƚĂŶƚƐ�ŵĂǇ�ďĞ�ĚƌŝǀĞŶ�ĂǁĂǇ�ďǇ�ƚŚĞ�ƌŝƐĞ�ŽĨ�ƌĞŶƚ�ƉƌŝĐĞƐ�
ĂŶĚ�ŐĞŶƚƌŝĮĐĂƟŽŶ�ĐĂŶ�ŽĐĐƵƌ�ĐŚĂŶŐŝŶŐ�ĐŽŵƉůĞƚĞůǇ�ƚŚĞ�ĨĂĐĞ�ŽĨ�ƚŚŝƐ�ƚƌĂĚŝ-
ƟŽŶĂů�ĚŝƐƚƌŝĐƚ�ŽĨ�ŶĂƟŽŶĂů� ŝŵŵŝŐƌĂŶƚƐ͘�dŚĞ�ƚƌĂŶƐĨĞƌ�ŽĨ�ƉĞŽƉůĞ�ƚŽ�ŽƚŚĞƌ�
ƌĞŐŝŽŶƐ�ĚŽĞƐ�ŶŽƚ�ĞůŝŵŝŶĂƚĞ�ƚŚĞ�ƐŽĐŝĂů�ƉƌŽďůĞŵƐ�ŶŽƌ�ůŽǁĞƌƐ�ƚŚĞ�ĞǆĐůƵƐŝŽŶ�
ŽĨ�ůĂƌŐĞ�ƉĂƌƚƐ�ŽĨ�ƚŚĞ�ƉŽƉƵůĂƟŽŶ͘�dŚĞƌĞ�ƐŚŽƵůĚ�ďĞ�ĂŶ�ŝŶƐƟƚƵƟŽŶĂů�ĞīŽƌƚ�
ƚŽ�ƉƌĞƐĞƌǀĞ� ƚŚĞ� ŝŶŚĂďŝƚĂŶƚƐ� ŝŶ� ƚŚĞ� ƌĞŐŝŽŶ͕� ƐƚĂƌƟŶŐ�ǁŝƚŚ� ƚŚĞ� ƌĞƐŝĚĞŶƚƐ�
ƚŚĂƚ�ŵƵƐƚ�ďĞ�ĞǀŝĐƚĞĚ�ĚƵĞ�ƚŽ�ƚŚĞ�ŝŵƉƌŽǀĞŵĞŶƚ�ƉƌŽƚĞĐƟŽŶ�ŽĨ�ƚŚĞ�ƌŝǀĞƌ�ďĂ-
ƐŝŶƐ͘�DŽŶĞƚĂƌǇ�ĐŽŵƉĞŶƐĂƟŽŶ�ŝƐ�ŐƵĂƌĂŶƚĞĞĚ�ĂƐ�ƚŚĞŝƌ�ƉƌŽƉĞƌƟĞƐ�ŵƵƐƚ�ďĞ�
ĚĞŵŽůŝƐŚĞĚ�ƚŽ�ŐŝǀĞ�ƌŽŽŵ�ƚŽ�ƚŚĞ�ŶĞǁ�ďƵƐ�ĐŽƌƌŝĚŽƌ͕ �ďƵƚ�ƚŚĞŝƌ�ƌĞůŽĐĂƟŽŶ�
ǁŝƚŚŝŶ�ƚŚĞ�ĚŝƐƚƌŝĐƚ� ŝƐ�ŶŽƚ�ƐĞĐƵƌĞĚ͘�dŚĞ�ƌŽĂĚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ƉůĂŶ�ƐŚŽƵůĚ�
ĐŽŶƚĂŝŶ�ĂůƚĞƌŶĂƟǀĞƐ�ĨŽƌ�ƚŚĞ�ůŽĐĂƟŽŶ�ŽĨ�ŶĞǁ�homes for old ƌĞƐŝĚĞŶƚƐ͘�

dŚĞ�ŶĞǁ�DĂƐƚĞƌ�WůĂŶ�ĨŽƌ�^ĆŽ�WĂƵůŽ�ĂŶĚ�ŝƚƐ�ƉƌŽĐĞƐƐ�ŽĨ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�
ĞŶĐŽƵƌĂŐĞĚ�ƚŚĞ�ŝŶĐůƵƐŝŽŶ�ŽĨ�Ă�ůĂƌŐĞƌ�ƐĐŽƉĞ�ŽĨ�ĚĞĐŝƐŝŽŶ�ŵĂŬĞƌƐ͕�ŽƉĞŶŝŶŐ�
ŽŶͲůŝŶĞ�ĂŶĚ�ƉŚǇƐŝĐĂů�ƉůĂƞŽƌŵƐ�ĨŽƌ�ƉƵďůŝĐ�ƉĂƌƟĐŝƉĂƟŽŶ͘��Ƶƚ�Ăƚ�ƚŚĞ�ůĞǀĞů�
ŽĨ�ĞǆĞĐƵƟŽŶ�ĂŶĚ�ĐŽŶƐƚƌƵĐƟŽŶ�Ă�ůŽƚ�ŽĨ�ƚŚĞ�ƉŽƐŝƟǀĞ�ŝŶƉƵƚƐ�ĂŶĚ�ŐŽĂůƐ�ŽĨ�
ƚŚĞ�DĂƐƚĞƌ�WůĂŶ�ĂƌĞ�ŽŌĞŶ� ĨŽƌŐŽƩĞŶ�Žƌ� ƌĞĚƵĐĞĚ�ĚƵĞ�ƚŽ�ďƵĚŐĞƚĂƌǇ� ƌĞ-
ƐƚƌŝĐƟŽŶƐ�ĂŶĚ�ĚƵďŝŽƵƐ�ƉŽůŝƟĐĂů�ĂŐĞŶĚĂƐ͘���ĐůĞĂƌ�ƌĞůĂƟŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�
ŇŽŽĚ�ĂĚĂƉƚĂƟŽŶ�ŵĞĂƐƵƌĞƐ�ĂŶĚ�ŵŽŶĞƚĂƌǇ�ƐĂǀŝŶŐƐ�ŵƵƐƚ�ďĞ�ĚƌĂǁŶ�ĂŶĚ�
ĂƐƐŝŵŝůĂƚĞĚ�ďǇ� ƚŚĞ� ƐƚĂŬĞŚŽůĚĞƌƐ͘�tĂƚĞƌ� ƐĞŶƐŝƟǀĞ�ĚĞƐŝŐŶ�ŽĨ� ŝŶĨƌĂƐƚƌƵĐ-
ƚƵƌĞ�ŝƐ�ŶŽ�ůŽŶŐĞƌ�Ă�ƉůƵƐ�Žƌ�ĂŶ�ĞǆƚƌĂ�ĨĞĂƚƵƌĞ͕�ŝƚ�ƐŚŽƵůĚ�ďĞĐŽŵĞ�Ă�ƌĞƋƵŝƌĞ-
ŵĞŶƚ͘�/ŶƚĞŐƌĂƚĞĚ�ǁĂƚĞƌ�ƐĞŶƐŝƟǀĞ�ĚĞƐŝŐŶ�ƐĂǀĞƐ�ŵŽŶĞǇ�ĂŶĚ�ŝŵƉƌŽǀĞƐ�ƚŚĞ�
ůŝĨĞƐƚǇůĞ�ŽĨ�ƚŚĞ�ƉŽƉƵůĂƟŽŶ͘�

/ŵĂŐĞ͗�^ĆŽ�WĂƵůŽ�ĨƌŽŵ�Ă�ŚĞůŝĐŽƉƚĞƌ�;�ŶĂ�
WĂƵůĂ�,ŝƌĂŵĂ͕�ϮϬϭϭͿ



Saldana • 73



Saldana •�ϳϰ

References

�ůǀĞƐ͕�,ƵŵďĞƌƚŽ�WƌĂƚĞƐ�ĚĂ�&ŽŶƐĞĐĂ�;ϮϬϬϲͿ͗�^ŽĐŝŽͲĞŶǀŝƌŽŶŵĞŶƚĂů�ǀƵůŶĞƌĂďŝůŝƚǇ�ŝŶ�ƚŚĞ�
DĞƚƌŽƉŽůŝƐ�ŽĨ�^ĆŽ�WĂƵůŽ͕��ƌĂǌŝů͗�Ă�ƐŽĐŝŽͲĚĞŵŽŐƌĂƉŚŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ�ƐƉĂƟĂů�ĐŽĞǆŝƐƚĞŶĐĞ�
ŽĨ�ƐŽĐŝĂů�ĂŶĚ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ƌŝƐŬƐ�ĂŶĚ�ƉƌŽďůĞŵƐ͘�/Ŷ�ZĞǀŝƐƚĂ��ƌĂƐŝůĞŝƌĂ�ĚĞ��ƐƚƵĚŽƐ�ĚĞ�
WŽƉƵůĂĕĆŽ�Ϯϯ�;ϭͿ͕�ƉƉ͘�ϰϯʹϱϵ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬĚǆ͘ĚŽŝ͘ŽƌŐͬϭϬ͘ϭϱϵϬͬ^ϬϭϬϮͲ
ϯϬϵϴϮϬϬϲϬϬϬϭϬϬϬϬϰ͕�ĐŚĞĐŬĞĚ�ŽŶ�ϯͬϰͬϮϬϭϱ͘

����>ĂƟŶ��ŵĞƌŝĐĂ�;ϭͬϮϰͬϮϬϭϱͿ͗��ƌĂǌŝů Ɛ͛�ŵŽƐƚ�ƉŽƉƵůŽƵƐ�ƌĞŐŝŽŶ�ĨĂĐŝŶŐ�ǁŽƌƐƚ�ĚƌŽƵŐŚƚ�
ŝŶ�ϴϬ�ǇĞĂƌƐ͘�����EĞǁƐ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ďďĐ͘ĐŽŵͬŶĞǁƐͬǁŽƌůĚͲůĂƚ-
ŝŶͲĂŵĞƌŝĐĂͲϯϬϵϲϮϴϭϯ͕�ĐŚĞĐŬĞĚ�ŽŶ�ϮͬϮϬͬϮϬϭϱ͘

�ĞŶĞĚŝĐƚ͕�D͘��͕͘�Θ�DĐDĂŚŽŶ͕��͘�d͘ �;ϮϬϬϲͿ͗�'ƌĞĞŶ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ͖�>ŝŶŬŝŶŐ�>ĂŶĚƐĐĂƉĞƐ�
ĂŶĚ��ŽŵŵƵŶŝƟĞƐ͘�tĂƐŚŝŶŐƚŽŶ���͗�/ƐůĂŶĚ͘

�ŽŶĚƵŬŝ͕�EĂďŝů�;ϮϬϭϰͿ͗�^ĆŽ�WĂƵůŽ͗�Ž�ƋƵĞ�ŵƵĚĂ�ĐŽŵ�Ž�ŶŽǀŽ�WůĂŶŽ��ŝƌĞƚŽƌ͘ �KƵƚƌĂƐ�
WĂůĂďƌĂƐ�ǁĞďƐŝƚĞ͘�^ĆŽ�WĂƵůŽ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬŽƵƚƌĂƐƉĂůĂǀƌĂƐ͘ŶĞƚͬƉŽƐƚƐͬ
ƐĂŽͲƉĂƵůŽͲŽͲƋƵĞͲŵƵĚĂͲĐŽŵͲŶŽǀŽͲƉůĂŶŽͲĚŝƌĞƚŽƌ͍ͬƵƚŵͺƐŽƵƌĐĞсƌƐƐΘƵƚŵͺŵĞĚŝ-
ƵŵсƌƐƐΘƵƚŵͺĐĂŵƉĂŝŐŶсƐĂŽͲƉĂƵůŽͲŽͲƋƵĞͲŵƵĚĂͲĐŽŵͲŶŽǀŽͲƉůĂŶŽͲĚŝƌĞƚŽƌ͕ �ĐŚĞĐŬĞĚ�
ŽŶ�ϮͬϮϮͬϮϬϭϱ͘

�ĂŵĂƌĂ�DƵŶŝĐŝƉĂů�ĚĞ�^ĆŽ�WĂƵůŽ�;ϮϬϭϯͿ͗�WůĂŶŽ��ŝƌĞƚŽƌ��ƐƚƌĂƚĠŐŝĐŽ�ĚĞ�^ĆŽ�WĂƵůŽ͗��ƉƌĞ-
ƐĞŶƚĂĚŽ�ƉĞůŽ�ZĞůĂƚŽƌ�ĚĂ��ŽŵŝƐƐĆŽ�ĚĞ�WŽůşƟĐĂ�hƌďĂŶĂ͕�DĞƚƌŽƉŽůŝƚĂŶĂ�Ğ�DĞŝŽ��ŵďŝ-
ĞŶƚĞ�;^ƚƌĂƚĞŐŝĐ�DĂƐƚĞƌ�WůĂŶ�ŽĨ�^ĆŽ�WĂƵůŽ͗�ZĂƉƉŽƌƚĞƵƌ�ŽĨ�ƚŚĞ�hƌďĂŶ͕�DĞƚƌŽƉŽůŝƚĂŶ�ĂŶĚ�
�ŶǀŝƌŽŶŵĞŶƚĂů�WŽůŝĐǇ��ŽŵŵŝƐƐŝŽŶͿ͘�&ŝůĞ�ŶƵŵďĞƌ�W>�ϲϴϴͬϭϯ͘�W�&͘

�ĂŵĂƌĂ�DƵŶŝĐŝƉĂů�ĚĞ�^ĆŽ�WĂƵůŽ�;ϮϬϭϯͿ͗�WƌŽũĞƚŽ�ĚĞ�>Ğŝ�E͘�ϲϴϴͬϭϯ͘��ƉƌŽǀĂ�Ž�WůĂŶŽ�
�ŝƌĞƚŽƌ��ƐƚƌĂƚĠŐŝĐŽ�ĚŽ�DƵŶŝĐşƉŝŽ�ĚĞ�^ĆŽ�WĂƵůŽ͘�W>�ϲϴϴͬϭϯ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬ
ǁǁǁ͘ƉƌĞĨĞŝƚƵƌĂ͘ƐƉ͘ŐŽǀ͘ ďƌͬĐŝĚĂĚĞͬƐĞĐƌĞƚĂƌŝĂƐͬĚĞƐĞŶǀŽůǀŝŵĞŶƚŽͺƵƌďĂŶŽͬůĞŐŝƐůĂĐĂŽͬ
ƉůĂŶŽͺĚŝƌĞƚŽƌͬŝŶĚĞǆ͘ƉŚƉ͍ƉсϭϰϲϭϴϬ͕�ĐŚĞĐŬĞĚ�ŽŶ�ϯͬϮϰͬϮϬϭϱ͘

�ĂŵĂƌĞŶĂ͕�WĞĚƌŽ͖�,ĞƌƌĞƌĂ͕�/ƐŵĂĞů͖�>Žƚ͕��ŶƚŽŶŝŽ͖�^ƵĄƌĞǌ͕��ŶƚŽŶŝŽ�;ϮϬϭϭͿ͗�/ŶĨƌĂĞƐƚƌƵĐ-
ƚƵƌĂ�ǀĞƌĚĞ�Ǉ�ĐŽƌƌĞĚŽƌĞƐ�ĞĐŽůſŐŝĐŽƐ�ĚĞ�ůŽƐ�ƉĞĚƌĞŐĂůĞƐ͘��ĐŽůŽŐşĂ�ƵƌďĂŶĂ�ĚĞů�ƐƵƌ�ĚĞ�ůĂ�
�ŝƵĚĂĚ�ĚĞ�DĠǆŝĐŽ͘�ϭƐƚ�ĞĚ͘�DĞǆŝĐŽ��ŝƚǇ͗�hE�D͘

�ĂƌŵŽ͕�ZŽďĞƌƚŽ�>Ƶŝǌ�ĚŽ͖��ĂŐŶŝŶŽ͕�ZŝĐĂƌĚŽ�ĚĞ�^ĂŵƉĂŝŽ͖�:ŽŚĂŶƐĞŶ͕�/ŐŽƌ��ĂǀĂůůŝŶŝ�
;ϮϬϭϰͿ͗��ĞŵŽŐƌĂƉŚŝĐ�ƚƌĂŶƐŝƟŽŶ�ĂŶĚ�ƚƌĂŶƐŝƟŽŶ�ŽĨ�ƵƌďĂŶ�ǁĂƚĞƌ�ĐŽŶƐƵŵƉƟŽŶ�ŝŶ��ƌĂǌŝů͘�
/Ŷ�ZĞǀŝƐƚĂ��ƌĂƐŝůĞŝƌĂ�ĚĞ��ƐƚƵĚŽƐ�ĚĞ�WŽƉƵůĂĐĂŽ�ϯϭ�;ϭͿ͕�ƉƉ͘�ϭϲϵʹϭϵϬ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�
ŚƩƉ͗ͬͬĚǆ͘ĚŽŝ͘ŽƌŐͬϭϬ͘ϭϱϵϬͬ^ϬϭϬϮͲϯϬϵϴϮϬϭϰϬϬϬϭϬϬϬϭϬ͕�ĐŚĞĐŬĞĚ�ŽŶ�ϯͬϰͬϮϬϭϱ͘

�ĂƐĞǇ�dƌĞĞƐ�;ϮϬϬϴͿ͗�dƌĞĞ�^ƉĂĐĞ��ĞƐŝŐŶ͘�'ƌŽǁŝŶŐ�ƚŚĞ�dƌĞĞ�KƵƚ�ŽĨ�ƚŚĞ��Žǆ͘��ĚŝƚĞĚ�ďǇ�
�ĂƐĞǇ�dƌĞĞƐ͘�tĂƐŚŝŶŐƚŽŶ͕���͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬĐĂƐĞǇƚƌĞĞƐ͘ŽƌŐͬǁƉͲĐŽŶƚĞŶƚͬ
ƵƉůŽĂĚƐͬϮϬϭϮͬϬϮͬƚƌĞĞͲƐƉĂĐĞͲĚĞƐŝŐŶͲƌĞƉŽƌƚͲϮϬϬϴͲƚƐĚ͘ƉĚĨ͕ �ĐŚĞĐŬĞĚ�ŽŶ�ϯͬϭϯͬϮϬϭϱ͘

�ŽƌĨŽŶĞ͕��ĞƐĂƌĞ�;ϮϬϭϮͿ͗�ZĂŝŶǁĂƚĞƌ�ĂŶĚ��ĐŽůŽŐŝĐĂů��ƌĐŚŝƚĞĐƚƵƌĞ�ĨŽƌ�ƚŚĞ��ŝƚǇ͘�DĂŐ-
ĂǌŝŶĞ�ŽĨ�^ƵƐƚĂŝŶĂďůĞ��ĞƐŝŐŶ͘�/Ŷ��tdͬ��ĐŽ�tĞď�dŽǁŶ�ϱ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬ
ĞĐŽǁĞďƚŽǁŶ͘ĞƵͬŶͺϱͬƉĚĨͬϭϮͺĐŽƌĨŽŶĞͺĞŶ͘ƉĚĨ͕ �ĐŚĞĐŬĞĚ�ŽŶ�ϭͬϮϰͬϮϬϭϱ͘
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�ĂƚĂ'�K�^ŝƐƚĞŵĂ��ŵďŝĞŶƚĂů�WĂƵůŝƐƚĂ�;ϮϬϭϱͿ͗�DĂƉƐ�ŽĨ��ƌĂǌŝů͕�^ĆŽ�WĂƵůŽ�ĞƐƚĂƚĞ�ĂŶĚ�^ĆŽ�
WĂƵůŽ�ĐŝƚǇ͘�^ĆŽ�WĂƵůŽ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ǁǁǁ͘ĚĂƚĂŐĞŽ͘ĂŵďŝĞŶƚĞ͘ƐƉ͘ŐŽǀ͘ ďƌ͕ �ĐŚĞĐŬĞĚ�
ŽŶ�ϮͬϭϱͬϮϬϭϱ͘

�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�WƌŽƚĞĐƟŽŶ�;��WͿ�;ϮϬϭϰͿ͗�WŚŝůĂĚĞůƉŚŝĂ�^ƚŽƌŵǁĂƚĞƌ��ĞƐƚ�
DĂŶĂŐĞŵĞŶƚ�WƌĂĐƟĐĞƐ�DĂŶƵĂů͘�WŚŝůĂĚĞůƉŚŝĂ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ƐƚŽƌŵ-
ǁĂƚĞƌƉĂ͘ŽƌŐͬďŵƉͲŵĂŶƵĂůͲŝŶƚƌŽĚƵĐƟŽŶ͘Śƚŵů͕�ĐŚĞĐŬĞĚ�ŽŶ�ϭϭͬϮϱͬϮϬϭϰ͘

�ŵďƌĞŶ͕��ũƂƌŶ͖�dƌĂĸƚ��ĞƉĂƌƚŵĞŶƚ�;ϮϬϬϵͿ͗�WůĂŶƟŶŐ��ĞĚƐ�ŝŶ�ƚŚĞ��ŝƚǇ�ŽĨ�^ƚŽĐŬŚŽůŵ͘�
��,ĂŶĚďŽŽŬ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬŝŶƚĞƌŶĂƟŽŶĂů͘ƐƚŽĐŬŚŽůŵ͘ƐĞ͕ͬ�ĐŚĞĐŬĞĚ�ŽŶ�
ϭϭͬϮϰͬϮϬϭϰ͘

&ĞƌƌĂǌ͕��ĂŝŽ�^ŝůǀĂ͖��ďƌĞƵ͕�>ƵĂŶĂ�ĚĞ͖�^ĐĂƌƉĞůŝŶŝ͕�:ŽĂŶĂ�;ϮϬϬϵͿ͗��ŶƚƌĞ�ZŝŽƐ͘��ĂĐŚĞůŽƌ�
dŚĞƐŝƐ��ƵĚŝŽǀŝƐƵĂů��ĞŐƌĞĞ�Ăƚ�^�E��Ͳ^W͘ �tŝƚŚ�>ƵĂŶĂ�ĚĞ��ďƌĞƵ͘��ĂŝŽ�^ŝůǀĂ�&ĞƌƌĂǌ�;�ŝ-
ƌĞĐƚŽƌͿ͘�^ĆŽ�WĂƵůŽ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉƐ͗ͬͬǀŝŵĞŽ͘ĐŽŵͬĐĂŝŽƐĨĞƌƌĂǌ͘

&ŽůŚĂƉƌĞƐƐ�;ϮϬϭϱͿ͗��ƌŝƐĞ�ĚĂ��ŐƵĂ͘�/Ŷ�&ŽůŚĂ�ĚĞ�^ĆŽ�WĂƵůŽ͕�ϯͬϮϬͬϮϬϭϱ͘��ǀĂŝůĂďůĞ�
ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁϭ͘ĨŽůŚĂ͘ƵŽů͘ĐŽŵ͘ďƌͬĞƐƉĞĐŝĂůͬϮϬϭϰͬĐƌŝƐĞͲĚĂͲĂŐƵĂ͕ͬ�ĐŚĞĐŬĞĚ�ŽŶ�
ϰͬϰͬϮϬϭϱ͘

'ϭ�^ĆŽ�WĂƵůŽ�;ϮϬϭϱͿ͗�WƌĞĨĞŝƚƵƌĂ�ĚĞ�^W�ƉůĂŶƚĂ�ĄƌǀŽƌĞƐ�ŶŽ�ĂƐĨĂůƚŽ�ƉĂƌĂ�͚ĞƐĐĂƉĂƌ͛�ĚĞ�
ĐĂůĕĂĚĂ�Ğ�ĮŽƐ͘�WůĂŶƟŽ�ĐŽŵĞĐŽƵ�ƉĞůĂ��ŽŶĂ�>ĞƐƚĞ�ĚĂ�ĐĂƉŝƚĂů�Ğ�ĨŽŝ�ĐƌŝƟĐĂĚŽ�ƉŽƌ�ĞƐƉĞĐŝĂů-
ŝƐƚĂ͘��ĚŝƚĞĚ�ďǇ�ds�'ůŽďŽ͘�'ůŽďŽ�EĞǁƐ͘�^ĆŽ�WĂƵůŽ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬŐϭ͘ŐůŽďŽ͘
ĐŽŵͬƐĂŽͲƉĂƵůŽͬŶŽƟĐŝĂͬϮϬϭϱͬϬϯͬƉƌĞĨĞŝƚƵƌĂͲĚĞͲƐƉͲƉůĂŶƚĂͲĂƌǀŽƌĞƐͲŶŽͲĂƐĨĂůƚŽͲƉĂƌĂͲĞƐ-
ĐĂƉĂƌͲĚĞͲĐĂůĐĂĚĂͲĞͲĮŽƐ͘Śƚŵů͕�ĐŚĞĐŬĞĚ�ŽŶ�ϯͬϭϱͬϮϬϭϱ͘

'ůƺĐŬůŝĐŚ͕��ĞƚůĞĨ�;Ŷ͘Ě͘Ϳ͗�'ƌƵŶĚůĂŐĞŶ�ĚĞƐ�PŬŽůŽŐŝƐĐŚĞŶ��ĂƵĞŶƐ͘��ĚŝƚĞĚ�ďǇ��ĂƵ-
ŚĂƵƐͲhŶŝǀĞƌƐŝƚćƚ�tĞŝŵĂƌ͘ �tĞŝŵĂƌ͘ ��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ĞĐŽďŝŶĞ͘ĚĞͬƉƌŝŶƚ͘
ƉŚƉ͍^�^^/�сϱĚϳϬϵϮĚϴϱĚϯϴϰϳϳϴĚϲĐϯϮϮϲĚĐďϱĚϯϮϬϰΘŝĚсϯ͘ϱ͘ϯ͘ϯ͘ϭΘŬƵƌƐсϭϭΘůсĚĞ͕�
ĐŚĞĐŬĞĚ�ŽŶ�ϮͬϮϭͬϮϬϭϱ͘

,ĞŶƐŚĞƌ͕ ��ĂǀŝĚ��͘�;ϮϬϬϳͿ͗�^ƵƐƚĂŝŶĂďůĞ�ƉƵďůŝĐ�ƚƌĂŶƐƉŽƌƚ�ƐǇƐƚĞŵƐ͗�DŽǀŝŶŐ�ƚŽǁĂƌĚƐ�Ă�
ǀĂůƵĞ�ĨŽƌ�ŵŽŶĞǇ�ĂŶĚ�ŶĞƚǁŽƌŬͲďĂƐĞĚ�ĂƉƉƌŽĂĐŚ�ĂŶĚ�ĂǁĂǇ�ĨƌŽŵ�ďůŝŶĚ�ĐŽŵŵŝƚŵĞŶƚ͘�
dƌĂŶƐƉŽƌƚ�WŽůŝĐǇ͘�/Ŷ��ůƐĞǀŝĞƌ�ϭϰ�;ϭͿ͕�ƉƉ͘�ϵϴʹϭϬϮ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ƐĐŝ-
ĞŶĐĞĚŝƌĞĐƚ͘ĐŽŵͬƐĐŝĞŶĐĞͬĂƌƟĐůĞͬƉŝŝͬ^ϬϵϲϳϬϳϬyϬϲϬϬϬϴϬϭ͕�ĐŚĞĐŬĞĚ�ŽŶ�ϮϲͬϬϭͬϭϱ͘

,ĞŶƐŚĞƌ͕ ��ĂǀŝĚ��͖͘�'ŽůŽď͕�dŚŽŵĂƐ�;ϮϬϬϴͿ͗��ƵƐ�ZĂƉŝĚ�dƌĂŶƐŝƚ�^ǇƐƚĞŵƐ͗����ŽŵƉĂƌĂƟǀĞ�
�ƐƐĞƐƐŵĞŶƚ͘�/Ŷ�dƌĂŶƐƉŽƌƚĂƟŽŶ͗�WůĂŶŶŝŶŐ͕�WŽůŝĐǇ͕ �ZĞƐĞĂƌĐŚ�ϯϱ�;ϰͿ͕�ƉƉ͘�ϱϬϭʹϱϭϴ͘

,ŝůů͕�DĂƌŐŽƚ͖��ŽŽŬ͕�:ŽŶĂƚŚĂŶ͖�&ƌĞĞŵĂŶ͕�^ĂƌĂŚ͖�>ĞǀŝŶĞ͕��ůŝŽƚ�;ϮϬϭϭͿ͗�^ŚŝŌŝŶŐ��ŽƵƌƐĞ͗�
�ůŝŵĂƚĞ��ĚĂƉƚĂƟŽŶ�ĨŽƌ�tĂƚĞƌ�DĂŶĂŐĞŵĞŶƚ�/ŶƐƟƚƵƟŽŶƐ͘�tĂƐŚŝŶŐƚŽŶ͕���͗�tt&͘ �
�ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ĂĚĂƉƟǀĞŝŶƐƟƚƵƟŽŶƐ͘ŽƌŐͬ͘

/�'��;ϮϬϭϰͿ͗�,ŝƐƚſƌŝĐŽ�ĚŽ�DƵŶŝĐŝƉŝŽ�ĚĞ�^ĆŽ�WĂƵůŽ͘��ŝĚĂĚĞƐΛ͘��ĚŝƚĞĚ�ďǇ�/�'�͘�/Ŷ-
ƐƟƚƵƚŽ��ƌĂƐŝůĞŝƌŽ�ĚĞ�'ĞŽŐƌĂİĂ�Ğ��ƐƚĂĚşƐƟĐĂ͘�Ŷ͘Ɖ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬĐŝĚĂĚĞƐ͘
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ŝďŐĞ͘ŐŽǀ͘ ďƌͬƉĂŝŶĞůͬŚŝƐƚŽƌŝĐŽ͘ƉŚƉ͍ůĂŶŐсΘĐŽĚŵƵŶсϯϱϱϬϯϬΘƐĞĂƌĐŚсͮͮŝŶĨŽŐƌй�ϭĮ-
ĐŽƐ͗ͲŚŝƐƚй&ϯƌŝĐŽ͕�ƵƉĚĂƚĞĚ�ŽŶ�ϮϬϭϰ͕�ĐŚĞĐŬĞĚ�ŽŶ�ϭϭͬϭϭͬϮϬϭϰ͘

/ŶƐƟƚƵƚŽ�ĚĞ��ƐƚƌŽŶŽŵŝĂ͕�'ĞŽİƐŝĐĂ�Ğ��ŝġŶĐŝĂƐ��ƚŵŽƐĨĠƌŝĐĂƐ͘�hŶŝǀĞƌƐŝĚĂĚĞ�ĚĞ�^ĆŽ�
WĂƵůŽ�;ϮϬϭϰͿ͗�YƵĂƌƚĞƌůǇ��ůŝŵĂƚŽůŽŐŝĐĂů��ƵůůĞƟŶ�ĨƌŽŵ�ƚŚĞ�tĞĂƚŚĞƌ�^ƚĂƟŽŶ�Ăƚ�/�'ͬ
h^W�Ͳ��:&�ϮϬϭϯͬϮϬϭϰ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ĞƐƚĂĐĂŽ͘ŝĂŐ͘ƵƐƉ͘ďƌͬ�ŽůĞƟŶƐͬ
�:&ϮϬϭϯϮϬϭϰ͘ƉĚĨ͕ �ĐŚĞĐŬĞĚ�ŽŶ�ϯͬϭϰͬϮϬϭϱ͘

/ŶƚĞƌůŽĐŬŝŶŐ��ŽŶĐƌĞƚĞ�WĂǀĞŵĞŶƚ�/ŶƐƟƚƵƚĞ�;/�W/Ϳ�;ϮϬϬϴͿ͗�WĞƌŵĞĂďůĞ�/ŶƚĞƌůŽĐŬŝŶŐ��ŽŶ-
ĐƌĞƚĞ�WĂǀĞŵĞŶƚ�;W/�WͿ͘��ĞƐŝŐŶ�WƌŽĨĞƐƐŝŽŶĂůƐ�&ĂĐƚ�^ŚĞĞƚ͘��ƵƌůŝŶŐƚŽŶ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�
Ăƚ�ǁǁǁ͘ŝĐƉŝ͘ŽƌŐ͕�ĐŚĞĐŬĞĚ�ŽŶ�ϭϭͬϮϵͬϮϬϭϰ͘

WĂǀŝŶŐ͘�'ƵŝĚĂŶĐĞ�ĨŽƌ�ĚĞƐŝŐŶĞƌƐ͕�ĚĞǀĞůŽƉĞƌƐ͕�ƉůĂŶŶĞƌƐ�ĂŶĚ�ůŽĐĂů�ĂƵƚŽƌŝƟĞƐ͘��ƌŝƟƐŚ�WƌĞ-
ĐĂƐƚ��ŽŶĐƌĞƚĞ�&ĞĚĞƌĂƟŽŶ�>ƚĚ͘�;�W�&Ϳ͘�>ŽŶĚŽŶ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ǁǁǁ͘ƉĂǀŝŶŐ͘ŽƌŐ͘ƵŬ͕�
ĐŚĞĐŬĞĚ�ŽŶ�ϮͬϮϮͬϮϬϭϱ͘

/ƌŝƚĂŶŝ͕�DĂƌĂ��ŬŝĞ͖��ǌĂŬŝ͕�^ŝďĞůĞ�;ϮϬϬϵͿ͗��Ɛ�ĄŐƵĂƐ�ƐƵďƚĞƌƌąŶĞĂƐ�ĚŽ��ƐƚĂĚŽ�ĚĞ�^ĆŽ�
WĂƵůŽ͘�ϮŶĚ�ĞĚ͘�^ĆŽ�WĂƵůŽ͗�'ŽǀĞƌŶŽ�ĚŽ��ƐƚĂĚŽ�ĚĞ�^ĆŽ�WĂƵůŽ͕�^ĞĐƌĞƚĂƌŝĂ�ĚŽ�DĞŝŽ�
�ŵďŝĞŶƚĞ͕�/ŶƐƟƚƵƚŽ�'ĞŽůſŐŝĐŽ�;�ĂĚĞƌŶŽƐ�ĚĞ�ĞĚƵĐĂĕĆŽ�ĂŵďŝĞŶƚĂůͿ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�
ǁǁǁ͘ŝŐĞŽůŽŐŝĐŽ͘ƐƉ͘ŐŽǀ͘ ďƌ͕ �ĐŚĞĐŬĞĚ�ŽŶ�ϮͬϮͬϮϬϭϱ͘

<ƌĂŵĞƌ͕ �DĞůŝƐƐĂ�'͘�;ϮϬϭϰͿ͗��ŶŚĂŶĐŝŶŐ�ƐƵƚĂŝŶĂďůĞ�ĐŽŵŵƵŶŝƟĞƐ�ǁŝƚŚ�ŐƌĞĞŶ�ŝŶĨƌĂƐƚƌƵĐ-
ƚƵƌĞƐ͘���ŐƵŝĚĞ�ƚŽ�ŚĞůƉ�ĐŽŵŵƵŶŝƟĞƐ�ďĞƩĞƌ�ŵĂŶĂŐĞ�ƐƚŽƌŵǁĂƚĞƌ�ǁŚŝůĞ�ĂĐŚŝĞǀŝŶŐ�ŽƚŚĞƌ�
ĞŶǀŝƌŽŶŵĞŶƚĂů͕�ƉƵďůŝĐ�ŚĞĂůƚŚ͕�ƐŽĐŝĂů͕�ĂŶĚ�ĞĐŽŶŽŵŝĐ�ďĞŶĞĮƚƐ͘��ĚŝƚĞĚ�ďǇ��ŶǀŝƌŽŶŵĞŶ-
ƚĂů�WƌŽƚĞĐƟŽŶ��ŐĞŶĐǇ͘�h͘^͘��ŶǀŝƌŽŶŵĞŶƚĂů�WƌŽƚĞĐƟŽŶ��ŐĞŶĐǇ Ɛ͛�KĸĐĞ�ŽĨ�^ƵƐƚĂŝŶ-
ĂďůĞ��ŽŵŵƵŶŝƟĞƐ͘�Ŷ͘Ɖ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ĞƉĂ͘ŐŽǀͬƐŵĂƌƚŐƌŽǁƚŚͬƉĚĨͬ
ŐŝͲŐƵŝĚĞďŽŽŬͬŐŝͲŐƵŝĚĞďŽŽŬ͘ƉĚĨ͕ �ĐŚĞĐŬĞĚ�ŽŶ�ϯͬϯͬϮϬϭϱ͘

>ĂƵĚŽŶ͕�DĂƌŬ�;ϮϬϭϰͿ͗�^ĂǀĞ�dŚĞ�ZĂŝŶ͗�^ĂǀĞ�dŚĞ�ZĂŝŶ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ǁǁǁ͘ƐĂǀĞͲ
ƚŚĞͲƌĂŝŶ͘ĐŽŵ͕�ĐŚĞĐŬĞĚ�ŽŶ�:ĂŶƵĂƌǇ�ϮϬϭϱ͘

>Žǁ�/ŵƉĂĐƚ��ĞǀĞůŽƉŵĞŶƚ�;ϮϬϬϳͿ͗�/ŶĮůƚƌĂƟŽŶ�ĚĞƐŝŐŶ�ƚŽŽů͘�hƌďĂŶ��ĞƐŝŐŶ�dŽŽůƐ�tĞď-
ƐŝƚĞ͗�>Žǁ�/ŵƉĂĐƚ��ĞǀĞůŽƉŵĞŶƚ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ůŝĚͲƐƚŽƌŵǁĂƚĞƌ͘ ŶĞƚ͕ͬ�
ĐŚĞĐŬĞĚ�ŽŶ�ϭͬϱͬϮϬϭϱ͘

>Žǁ�/ŵƉĂĐƚ��ĞǀĞůŽƉŵĞŶƚ��ĞŶƚĞƌ�/ŶĐ͘�;ϮϬϭϭͿ͗�>/���ĞŶƚĞƌ͕ �ƵƉĚĂƚĞĚ�ŽŶ�ǁǁǁ͘ůŽǁŝŵ-
ƉĂĐƚĚĞǀĞůŽƉŵĞŶƚ͘ŽƌŐ͕ͬ�ĐŚĞĐŬĞĚ�ŽŶ�ϭͬϮϭͬϮϬϭϱ͘

DĂŶŝŐƌĂƐƐŽ͕�DŝĐŚĞůĞ�;ϮϬϭϮͿ͗�dŚĞ�ŝŵƉĂĐƚƐ�ŽĨ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�ŝŶ�ƚŚĞ�ĐŝƚǇ͘�&Žƌ�Ă�ŶĞǁ�
ŐĞŽŐƌĂƉŚǇ�ŽĨ�ƌŝƐŬ͘�/Ŷ��tdͬ��ĐŽ�tĞď�dŽǁŶ�ϱ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬĞĐŽǁĞďƚŽǁŶ͘
ĞƵͬŶͺϱͬƉĚĨͬϭϯͺŵĂŶŝŐƌĂƐƐŽͺĞŶ͘ƉĚĨ͘

DĂƌĐŚŝŽŶŝ͕�DĂƌŝĂŶĂ�>͖͘�^ŝůǀĂ͕��ůĂƵĚŝŽ�KůŝǀĞŝƌĂ�;ϮϬϭϭͿ͗��ŽŶĐĞŝƚŽƐ�Ğ�ZĞƋƵŝƐŝƚŽƐ�ƉĂƌĂ�
WĂǀŝŵĞŶƚŽ�/ŶƚĞƌƚƌĂǀĂĚŽ�WĞƌŵĞĄǀĞů͘�^ŝƐƚĞŵĂƐ��ŽŶƐƚƌƵƟǀŽƐ͗�WĂǀŝŵĞŶƚŽƐ�WĞƌŵĞĄǀĞŝƐ͘�
�ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ƌŚŝŶŽƉŝƐŽƐ͘ĐŽŵ͘ďƌͬƐŝƚĞͬŶŽƟĐŝĂƐͬϲϳͬϮϬϭϯͬϬϳͬƉĂǀŝ-
ŵĞŶƚŽͺƉĞƌŵĞĂǀĞůͺƉŝƐŽͺŝŶƚĞƌƚƌĂǀĂĚŽͺĐŽŶĐƌĞƚŽ͘

DĂƌĞŶŐŽ͕�:͘��͖͘�sĂůǀĞƌĚĞ͕�D͘��͖͘�KďƌĞŐŽŶ͕�'͘�K͘�;ϮϬϭϯͿ͗�KďƐĞƌǀĞĚ�ĂŶĚ�ƉƌŽũĞĐƚĞĚ�
ĐŚĂŶŐĞƐ�ŝŶ�ƌĂŝŶĨĂůů�ĞǆƚƌĞŵĞƐ�ŝŶ�ƚŚĞ�DĞƚƌŽƉŽůŝƚĂŶ��ƌĞĂ�ŽĨ�^ĆŽ�WĂƵůŽ͘�/Ŷ��ůŝŵĂƚĞ�ZĞ-
ƐĞĂƌĐŚ�ϱϳ�;ϭͿ͕�ƉƉ͘�ϲϭʹϳϮ͘��K/͗�ϭϬ͘ϯϯϱϰͬĐƌϬϭϭϲϬ͘

EĂŬĂŵƵƌĂ͕�:ƵůŝĂŶĂ�;^ĞƉƚĞŵďĞƌͬϮϬϭϭͿ͗��ŽĐĂƐ�ĚĞ�ůŽďŽ͘��ŽŵŽ�ƉůĂŶĞũĂƌ�Ž�ƉŽƐŝĐŝŽŶĂ-
ŵĞŶƚŽ�ĚĂƐ�ďŽĐĂƐ�ĚĞ�ůŽďŽ�Ğŵ�ǀŝĂƐ�ƉƷďůŝĐĂƐ͘�/ŶĨƌĂĞƐƚƌƵƚƵƌĂ�hƌďĂŶĂ͗�WƌŽũĞƚŽƐ͕��ƵƐƚŽƐ͕�
�ŽŶƐƚƌƵĐĆŽ�;^ĂŶĞĂŵĞŶƚŽͿ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬŝŶĨƌĂĞƐƚƌƵƚƵƌĂƵƌďĂŶĂ͘ƉŝŶŝ͘
ĐŽŵ͘ďƌͬƐŽůƵĐŽĞƐͲƚĞĐŶŝĐĂƐͬϴͬϮͲďŽĐĂƐͲĚĞͲůŽďŽͲĐŽŵŽͲƉůĂŶĞũĂƌͲŽͲƉŽƐŝĐŝŽŶĂŵĞŶ-
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ƚŽͲĚĂƐͲϮϯϵϯϳϲͲϭ͘ĂƐƉǆ͘

EŽǀŽƚŶǇ͕ �sůĂĚŝŵŝƌ͖��ŚĞƌŶ͕�:ĂĐŬ͖��ƌŽǁŶ͕�WĂƵů�;ϮϬϭϬͿ͗�tĂƚĞƌ��ĞŶƚƌŝĐ�^ƵƐƚĂŝŶĂďůĞ�
�ŽŵŵƵŶŝƟĞƐ͘�WůĂŶŶŝŶŐ͕�ZĞƚƌŽĮƫŶŐ͕�ĂŶĚ��ƵŝůĚŝŶŐ�ƚŚĞ�EĞǆƚ�hƌďĂŶ��ŶǀŝƌŽŶŵĞŶƚ͘�EĞǁ�
:ĞƌƐĞǇ͗�:ŽŚŶ�tŝůĞǇ�Θ�^ŽŶƐ͕�/ŶĐ͘

K��ƐƚĂĚŽ�ĚĞ�^͘�WĂƵůŽ�;ϵͬϭϳͬϮϬϭϰͿ͗�WƌĞĨĞŝƚƵƌĂ�ĚĞ�^W�ƚĞƌĄ�ǀĞƌďĂ�ĨĞĚĞƌĂů�ƉĂƌĂ�ĐŽŶ-
ƐƚƌƵŝƌ�ŵĂŝƐ�Ϯ��ZdƐ͘�^ĆŽ�WĂƵůŽ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ŵŽďŝůŝǌĞ͘ŽƌŐ͘ďƌͬ
ŶŽƟĐŝĂƐͬϲϵϵϵͬƉƌĞĨĞŝƚƵƌĂĚĞƐƉƚĞƌĂǀĞƌďĂĨĞĚĞƌĂůƉĂƌĂĐŽŶƐƚƌƵŝƌŵĂŝƐϮďƌƚƐ͕͘�ĐŚĞĐŬĞĚ�ŽŶ�
ϯͬϮϴͬϮϬϭϱ͘

KƩŽ�'ƌĂĨ�'ŵď,�;ϭϬͬϭͬϮϬϭϮͿ͗�ZĞŐĞŶǁĂƐƐĞƌŶƵƚǌƵŶŐ�ŵŝƚ�^ǇƐƚĞŵ�;ZĂŝŶǁĂƚĞƌ�ŚĂƌǀĞƐƚ-
ŝŶŐ�ƐǇƐƚĞŵͿ͘�WƌŽĚƵĐƚ��ĂƚĂůŽŐ͘

WĞůůŝŶŐ͕�DĂƌŬ�;ϮϬϭϭͿ͗��ĚĂƉƚĂƟŽŶ�ƚŽ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ͘�&ƌŽŵ�ƌĞƐŝůŝĞŶĐĞ�ƚŽ�ƚƌĂŶƐĨŽƌŵĂ-
ƟŽŶ͘�>ŽŶĚŽŶ�ĂŶĚ�EĞǁ�zŽƌŬ͗�ZŽƵƚůĞĚŐĞ͘

WůĂŶĞƚĂ�^ƵƐƚĞŶƚĄǀĞů�Ğ��ĚŝƚŽƌĂ��ďƌŝů�;�Ě͘Ϳ�;ϮϬϭϯͲϮϬϭϰͿ͗�ZĞǀŝƐƚĂ�ĚŽ��ůŝŵĂ�;�ůŝŵĂƚĞ�DĂŐ-
ĂǌŝŶĞͿ͘�hŵ�ŶŽǀŽ�ƚĞŵƉŽ�;��ŶĞǁ�ĞƌĂͿ͘�KƐ�ĚĞƐĂĮŽƐ�ĂƚĠ�ϮϬϮϬ�;�ŚĂůůĞŶŐĞƐ�ƵŶƟů�ϮϬϮϬͿ�Ϯ͘�
�ƌĂǌŝů͗�WůĂŶĞƚĂ�^ƵƐƚĞŶƚĄǀĞů�Ğ��ĚŝƚŽƌĂ��ďƌŝů͘

WůĂƚĂĨŽƌŵĂ��ƌƋƵŝƚĞĐƚƵƌĂ�;ϮϬϭϰͿ͗�WůĂǌĂ�sŝĐƚŽƌ�:͘��ƵĞƐƚĂ�Ͳ��ƵƌĂŶ�Θ�,ĞƌŵŝĚĂ��ƌƋƵŝ-
ƚĞĐƚŽƐ��ƐŽĐŝĂĚŽƐ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ƉůĂƚĂĨŽƌŵĂĂƌƋƵŝƚĞĐƚƵƌĂ͘ĐůͬĐůͬϬϮͲ
ϲϬϯϳϴͬƉůĂǌĂͲǀŝĐƚŽƌͲũͲĐƵĞƐƚĂͲĚƵƌĂŶͲĂŶĚͲŚĞƌŵŝĚĂͲĂƌƋƵŝƚĞĐƚŽƐͲĂƐŽĐŝĂĚŽƐ͕�ĐŚĞĐŬĞĚ�ŽŶ�
ϰͬϰͬϮϬϭϱ͘

WƌĂƚŽ͕�ZĂƋƵĞů�;ϮϬϭϰͿ͗�/ƉĞͲƌŽǆŽ�Ͳ�dĂďĞďƵŝĂ�ŝŵƉĞƟŐŝŶŽƐĂ͘��ĚŝƚĞĚ�ďǇ�:ĂƌĚŝŶĞŝƌŽ͘ŶĞƚ͘�/Ŷ-
ƚĞƌŶĞƚ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ũĂƌĚŝŶĞŝƌŽ͘ŶĞƚͬƉůĂŶƚĂƐͬŝƉĞͲƌŽǆŽͲƚĂďĞďƵŝĂͲŝŵ-
ƉĞƟŐŝŶŽƐĂ͘Śƚŵů͕�ĐŚĞĐŬĞĚ�ŽŶ�ϮͬϰͬϮϬϭϰ͘

ZĂŵŽƐ͕�sĂŶĚĞƌ�;ϮϬϬϳͿ͗��ſƌƌĞŐŽ�/ƚĂŝŵ͗�,Ą�ƵŵĂ�ůƵǌ�ŶŽ�Įŵ�ĚŽ�ĐſƌƌĞŐŽ͘��ĚŝƚĞĚ�ďǇ�
�ĞŶƚƌĂů�>ĞƐƚĞ�EŽƟĐŝĂƐ͘�^ĆŽ�WĂƵůŽ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ŝƚĂŝŵƉĂƵůŝƐƚĂ͘
ĐŽŵ͘ďƌͬƉŽƌƚĂůͬŝŶĚĞǆ͘ƉŚƉ͍ƐĞĐĂŽсŶĞǁƐΘŝĚͺŶŽƟĐŝĂсϯϵϳΘƐƵďƐĞĐĂŽсϮϭ͕�ĐŚĞĐŬĞĚ�ŽŶ�
ϭϭͬϮϰͬϮϬϭϰ͘

ZĂŵŽƐ͕�sĂŶĚĞƌ�;ϮϬϬϴͿ͗�WƌŽũĞƚŽ�&ůƵŝƌ��ŽŶƋƵŝƐƚĂ�͞WƌĞŵŝŽ��ŶĞĐŚŵĂƌŬŝŶŐ��ŵďŝĞŶƚĂů�
�ƌĂƐŝůĞŝƌŽ͘͟ ��ĚŝƚĞĚ�ďǇ��ĞŶƚƌĂů�>ĞƐƚĞ�EŽƟĐŝĂƐ͘�^ĆŽ�WĂƵůŽ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬ
ŝƚĂŝŵƉĂƵůŝƐƚĂ͘ĐŽŵ͘ďƌͬƉŽƌƚĂůͬŝŶĚĞǆ͘ƉŚƉ͍ƐĞĐĂŽсŶĞǁƐΘŝĚͺŶŽƟĐŝĂсϳϯϭΘƐƵďƐĞĐĂŽсϮϭ͕�
ĐŚĞĐŬĞĚ�ŽŶ�ϭϭͬϮϰͬϮϬϭϰ͘

ZŽĐŚĂ͕�:ĂŶ�;ϮϬϭϰͿ͗��ƌŽƵŐŚƚ�ďŝƚĞƐ�ĂƐ��ŵĂǌŽŶ Ɛ͛�͚ŇǇŝŶŐ�ƌŝǀĞƌƐ͛�ĚƌǇ�ƵƉ͘��ĚŝƚĞĚ�ďǇ��ůŝŵĂƚĞ�
EĞǁƐ�EĞƚǁŽƌŬ͘�^ĆŽ�WĂƵůŽ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ĐůŝŵĂƚĞŶĞǁƐŶĞƚǁŽƌŬ͘ŶĞƚͬ
ĚƌŽƵŐŚƚͲďŝƚĞƐͲĂƐͲĂŵĂǌŽŶƐͲŇǇŝŶŐͲƌŝǀĞƌƐͲĚƌǇͲƵƉ͕ͬ�ĐŚĞĐŬĞĚ�ŽŶ�ϮͬϮϭͬϮϬϭϱ͘

ZŽĚƌŝŐƵĞƐ��ĂƌďŽƐĂ�:ƌ͘ ͕��ƚĞŶŽƌ�;Ŷ͘Ě͘Ϳ͗��ůĞŵĞŶƚŽƐ�ĚĞ�,ŝĚƌŽůŽŐŝĂ��ƉůŝĐĂĚĂ͘�hŶŝǀĞƌƐŝĚĂĚĞ�
&ĞĚĞƌĂů�ĚĞ�KƵƌŽ�WƌĞƚŽ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘Ğŵ͘ƵĨŽƉ͘ďƌͬĚĞĐŝǀͬĚĞƉĂƌƚĂ-
ŵĞŶƚŽͬΕĂŶƚĞŶŽƌƌŽĚƌŝŐƵĞƐͬŝŶĚĞǆ͘ƉŚƉ͍ŵĞŶƵсϯΘĚŝƐĐсϭϬϭĞϮϬϭ͕�ƵƉĚĂƚĞĚ�ŽŶ�ϮϬϭϰ͕�
ĐŚĞĐŬĞĚ�ŽŶ�ϯͬϯͬϮϬϭϱ͘

ZŽŵĞƌŽ͕�^ŝŵŽŶ�;ϮϬϭϱͿ͗�dĂƉƐ�^ƚĂƌƚ�ƚŽ�ZƵŶ��ƌǇ�ŝŶ��ƌĂǌŝů Ɛ͛�>ĂƌŐĞƐƚ��ŝƚǇ͘�^ĆŽ�WĂƵůŽ�tĂƚĞƌ�
�ƌŝƐŝƐ�>ŝŶŬĞĚ�ƚŽ�'ƌŽǁƚŚ͕�WŽůůƵƟŽŶ�ĂŶĚ��ĞĨŽƌĞƐƚĂƟŽŶ͘��ĚŝƚĞĚ�ďǇ�EĞǁ�zŽƌŬ�dŝŵĞƐ͘�
EĞǁ�zŽƌŬ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ŶǇƟŵĞƐ͘ĐŽŵͬϮϬϭϱͬϬϮͬϭϳͬǁŽƌůĚͬĂŵĞƌ-
ŝĐĂƐͬĚƌŽƵŐŚƚͲƉƵƐŚĞƐͲƐĂŽͲƉĂƵůŽͲďƌĂǌŝůͲƚŽǁĂƌĚͲǁĂƚĞƌͲĐƌŝƐŝƐ͘Śƚŵů͍ͺƌсϭ͕�ĐŚĞĐŬĞĚ�ŽŶ�
ϯͬϭϱͬϮϬϭϱ͘
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^ĂůĚĂŶĂ͕�WĂƵůĂ�;ϭϬͬϭϬͬϮϬϭϰͿ͗�WĞƌƐŽŶĂů�ĐŽŵŵƵŶŝĐĂƟŽŶ�ǁŝƚŚ�:ƵůŝĂŶĂ��ĂŶĚƵǌŝŶŝ͕�'Ğ-
ŽŐƌĂƉŚĞƌ�ǁŝƚŚ�^/^dZ�E��ŶŐĞŶŚĂƌŝĂ͘�/Ŷ�WŽƌƚƵŐƵĞƐĞ͘�/ŶƚĞƌǀŝĞǁ�ǁŝƚŚ�:ƵůŝĂŶĂ��ĂŶĚƵǌŝŶŝ͘�
�ŽŶĨĞƌĞŶĐĞ�ZŽŽŵ�ŽĨ�ƚŚĞ�^/^dZ�E��ŶŐĞŶŚĂƌŝĂ�ŝŶ�^ĆŽ�WĂƵůŽ͘�dƌĂŶƐĐƌŝƉƚ͘

^ĂůĚĂŶĂ͕�WĂƵůĂ�;ϭϬͬϭϬͬϮϬϭϰͿ͗�WĞƌƐŽŶĂů�ĐŽŵŵƵŶŝĐĂƟŽŶ�ǁŝƚŚ�<ĂƌŝŶĞ�DƵƌĂĐŚĐŽ͕�
�ƌĐŚŝƚĞĐƚ�ǁŝƚŚ�^/^dZ�E��ŶŐĞŶŚĂƌŝĂ͘�/Ŷ�WŽƌƚƵŐƵĞƐĞ͘�/ŶƚĞƌǀŝĞǁ�ǁŝƚŚ�<ĂƌŝŶĞ�DƵƌĂĐŚĐŽ͘�
�ŽŶĨĞƌĞŶĐĞ�ZŽŽŵ�ŽĨ�ƚŚĞ�^/^dZ�E��ŶŐĞŶŚĂƌŝĂ�ŝŶ�^ĆŽ�WĂƵůŽ͘�dƌĂŶƐĐƌŝƉƚ͘

^ĂůĚĂŶĂ͕�WĂƵůĂ�;ϯͬϮϰͬϮϬϭϱͿ͗�WĞƌƐŽŶĂů�ĐŽŵŵƵŶŝĐĂƟŽŶ�ǁŝƚŚ��ƌ͘ ��ŶŐ͘�WůŝŶŝŽ�dŽŵĂǌ͕�
ĞǆƉĞƌƚ�ŝŶ�ŚǇĚƌŽůŽŐǇ�ĂŶĚ�ƌĂŝŶǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ�ƚĞĐŚŶŝƋƵĞƐ�ŝŶ�^ĆŽ�WĂƵůŽ͘�/ŶƚĞƌǀŝĞǁ�
ǁŝƚŚ�WůŝŶŝŽ�dŽŵĂǌ͘�/ŶƚĞƌŶĞƚ͘��dƌĂŶƐĐƌŝƉƚ͘

^ĞĐƌĞƚĂƌŝĂ�ĚĞ�WůĂŶĞũĂŵĞŶƚŽ�Ğ��ĞƐĞŶǀŽůǀŝŵĞŶƚŽ�ZĞŐŝŽŶĂů�;^W�ZͿ�;ϮϬϭϭͿ͗��ĞƚĂůŚĂŵĞŶ-
ƚŽ�dĠĐŶŝĐŽ�ĚĞ�/ŶĨƌĂĞƐƚƌƵƚƵƌĂ�hƌďĂŶĂ͘�&ŽƌŵĂůŝǌĂĕĆŽ�ĚĞ��ŽŶǀġŶŝŽƐ͘��ĚŝƚĞĚ�ďǇ��ĞƉĂŵ͘�
'ŽǀĞƌŶŽ�ĚĞ�^ĆŽ�WĂƵůŽ͘�^ĆŽ�WĂƵůŽ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ƉůĂŶĞũĂŵĞŶƚŽ͘
ƐƉ͘ŐŽǀ͘ ďƌͬŶŽƟͺĂŶĞǆŽͬĮůĞƐͬƵĂŵͬŵĂŶƵĂŝƐͬϱͲĨŽƌŵĂůŝǌĂĐĂŽͺĚĞͺĐŽŶǀĞŶŝŽƐͺĚĞƚĂůŚĂ-
ŵĞŶƚŽͺƚĞĐŶŝĐŽ͘ƉĚĨ͕ �ĐŚĞĐŬĞĚ�ŽŶ�ϮͬϮϮͬϮϬϭϱ͘

WƌĞĨĞŝƚƵƌĂ�ĚĞ�^ĆŽ�WĂƵůŽ�;ϮϬϭϱͿ͗�WůĂŶŽ��ŝƌĞƚŽƌ��ƐƚƌĂƚĠŐŝĐŽ�ĚŽ�DƵŶŝĐşƉŝŽ�ĚĞ�^ĆŽ�WĂƵůŽ͘�
>Ğŝ�EŽ�ϭϲ͘ϱϬ͕�ĚĞ�ϯϭ�ĚĞ�ũƵůŚŽ�ĚĞ�ϮϬϭϰ͘��ƐƚƌĂƚĞŐŝĂƐ�/ůƵƐƚƌĂĚĂƐ͘�KƌŝŐŝŶĂůůǇ�ĞĚŝƚĞĚ�ďǇ�
^ĞĐƌĞƚĂƌŝĂ�DƵŶŝĐŝƉĂů�ĚĞ��ĞƐĞŶǀŽůǀŝŵĞŶƚŽ�hƌďĂŶŽ͘�^ĆŽ�WĂƵůŽ͘

^ĞĐƌĞƚĂƌŝĂ�DƵŶŝĐŝƉĂů�ĚŽ�sĞƌĚĞ�Ğ�ĚŽ�DĞŝŽ��ŵďŝĞŶƚĞ�;^sD�Ϳ�;ϮϬϭϬͿ͗�'ƵŝĂ�ĚŽƐ�WĂƌƋƵĞ�
DƵŶŝĐŝƉĂŝƐ�ĚĞ�^ĆŽ�WĂƵůŽ͘�sŽůƵŵĞŶ�Ϯ͘�ϯƌĚ�ĞĚ͘�^ĆŽ�WĂƵůŽ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ǁǁǁ͘
ƉƌĞĨĞŝƚƵƌĂ͘ƐƉ͘ŐŽǀ͘ ďƌͬƐǀŵĂƉĂƌƋƵĞƐ͘

^ĞĐƌĞƚĂƌŝĂ�DƵŶŝĐŝƉĂů�ĚŽ�sĞƌĚĞ�Ğ�ĚŽ�DĞŝŽ��ŵďŝĞŶƚĞ�;^sD�Ϳ�;ϮϬϭϮͿ͗�'ƵŝĂ�ĚŽƐ�WĂƌƋƵĞƐ�
DƵŶŝĐŝƉĂŝƐ�ĚĞ�^ĆŽ�WĂƵůŽ͘�ϯĂ��ĚŝĐĂŽ��ƚƵĂůŝǌĂĚĂ�Ğ�ZĞǀŝƐĂĚĂ͘�ϯƌĚ�ĞĚ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�
ǁǁǁ͘ƉƌĞĨĞŝƚƵƌĂ͘ƐƉ͘ŐŽǀ͘ ďƌͬƐǀŵĂƉĂƌƋƵĞƐ͘

^ĞĐƌĞƚĂƌŝĂ�DƵŶŝĐŝƉĂů�ĚŽ�sĞƌĚĞ�Ğ�ĚŽ�DĞŝŽ��ŵďŝĞŶƚĞ�;^sD�Ϳ�;ϮϬϭϱͿ͗�DĂŶƵĂů�dĠĐŶŝ-
ĐŽ�ĚĞ��ƌďŽƌŝǌĂĕĆŽ�hƌďĂŶĂ�;hƌďĂŶ��īŽƌĞƐƚĂƟŽŶ�dĞĐŚŶŝĐĂů�DĂŶƵĂůͿ͘�DƵŶŝĐŝƉĂůŝƚǇ�
ŽĨ�^ĆŽ�WĂƵůŽ�;WƌĞĨĞŝƚƵƌĂ�ĚĞ�^ĆŽ�WĂƵůŽͿ͘�^ĆŽ�WĂƵůŽ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘
ƉƌĞĨĞŝƚƵƌĂ͘ƐƉ͘ŐŽǀ͘ ďƌͬĐŝĚĂĚĞͬƐĞĐƌĞƚĂƌŝĂƐͬƵƉůŽĂĚͬŵĞŝŽͺĂŵďŝĞŶƚĞͬD�Eh�>Ͳ�Z�KZ-
/����KͺϮϮͲϬϭͲϭϱͺ͘ƉĚĨ͕ �ĐŚĞĐŬĞĚ�ŽŶ�ϭϭͬϮϱͬϮϬϭϰ͘

^/^dZ�E�Ğ�'ĞŽŵĠƚƌŝĐĂ��ŶŐĞŶŚĂƌŝĂ�;�ŽŶƐŽƌĐŝŽ�>ĞƐƚĞ��ŽŝƐͿ�;�ƵŐƵƐƚ�ϮϬϭϯͿ͗�dĞƌŵŝŶĂŝƐ�
Ğ�ƐŝƐƚĞŵĂƐ�ǀŝĄƌŝŽƐ�Ͳ�ZĞŐŝĆŽ�>ĞƐƚĞ�Ϯ�Ͳ��ƐƚƵĚŽ�ĚĞ�ŝŵƉĂĐƚŽ�ĂŵďŝĞŶƚĂů͘��ŽŽŬ�ŽĨ�ƐƉĞĐŝĮĐĂ-
ƟŽŶƐ�ŽĨ�ĚƌĂǁŝŶŐƐ�ĂŶĚ�ŵĂƉƐ͕�ƉĚĨ͘ �^ĞĐƌĞƚĂƌŝĂ�DƵŶŝĐŝƉĂů�ĚĞ�dƌĂŶƐƉŽƌƚĞƐ͘

^/^dZ�E��ŶŐĞŶŚĂƌŝĂ�>ƚĚĂ͘�;�ƵŐƵƐƚͬϮϬϭϯͿ͗�dĞƌŵŝŶĂŝƐ�Ğ�^ŝƐƚĞŵĂƐ�sŝĄƌŝŽƐ�ZĞŐŝĆŽ�>ĞƐƚĞ�
Ϯ͗�ZĞůĂƚŽƌŝŽ�ĚĞ�/ŵƉĂĐƚŽ��ŵďŝĞŶƚĂů͕�WƌŽĐĞƐƐŽ��ĚŵŝŶŝƐƚƌĂƟǀŽ�ŶŽ�ϮϬϭϯͲϬ͘ϮϬϮ͘ϯϳϴͲϳ͘�
ƉĚĨ͘ �^ĞĐƌĞƚĂƌŝĂ�DƵŶŝĐŝƉĂů�ĚĞ�dƌĂŶƐƉŽƌƚĞƐ͘

^WKďƌĂƐ�;ϮϬϭϯͿ͗��ŽƌƌĞĚŽƌĞƐ�ĚĞ�KŶŝďƵƐ�Ͳ��ŽŶĂ�>ĞƐƚĞ�Ğ�dĞƌŵŝŶĂŝƐ�ĚĞ�/ƚĂƋƵĞƌĂ͘��Ěŝƚ-
ĞĚ�ďǇ�^WKďƌĂƐ͘�WƌĞĨĞŝƚƵƌĂ�ĚĞ�^ĆŽ�WĂƵůŽ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ƉƌĞĨĞŝƚƵƌĂ͘
ƐƉ͘ŐŽǀ͘ ďƌͬĐŝĚĂĚĞͬƐĞĐƌĞƚĂƌŝĂƐͬŝŶĨƌĂĞƐƚƌƵƚƵƌĂͬƐƉͺŽďƌĂƐͬŵŽďŝůŝĚĂĚĞͺƵƌďĂŶĂͬŝŶĚĞǆ͘
ƉŚƉ͍Ɖсϭϱϳϰϲϭ͕�ĐŚĞĐŬĞĚ�ŽŶ�ϭϭͬϮϱͬϮϬϭϰ͘

^WdƌĂŶƐ͖���d�;ϮϬϭϱͿ͗�WůĂŶDŽď�Ͳ�WůĂŶŽ�DƵŶŝĐƉĂů�ĚĞ�DŽďŝůŝĚĂĚĞ�ĚĞ�^ĆŽ�WĂƵůŽ͘�&ƌĞŶƚĞ�
ĚĞ�ĚĞďĂƚĞƐ�ƚĞŵĄƟĐŽƐ�ƉĂƌĂ�Ă�ĐŽŶƐƚƌƵĐĂŽ�ĚŽ�WůĂŶDŽď͘��ĚŝƚĞĚ�ďǇ�WƌĞĨĞŝƚƵƌĂ�ĚĞ�^ĆŽ�
WĂƵůŽ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ƉƌĞĨĞŝƚƵƌĂ͘ƐƉ͘ŐŽǀ͘ ďƌͬĐŝĚĂĚĞͬƐĞĐƌĞƚĂƌŝĂƐͬƚƌĂŶƐ-
ƉŽƌƚĞƐͬƉůĂŶŵŽď͕ͬ�ĐŚĞĐŬĞĚ�ŽŶ�ϰͬϭϰͬϮϬϭϱ͘

^ƚƵŵƉĞ͕�DĂƩŚŝĂƐ͗��ĞƌĞĐŚŶƵŶŐ�ĞŝŶĞƌ�ZĞŐĞŶǁĂƐƐĞƌǀĞƌƐŝĐŬĞƌƵŶŐƐĂŶůĂŐĞ�ŶĂĐŚ��t�Ͳ��
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ϭϯϴ͘�&ĂĐŚďĞƌĞŝĐŚ�hŵǁĞůƚ�ƵŶĚ�'ƌƺŶ͕�hŵǁĞůƚƉůĂŶŶƵŶŐ�ƵŶĚ�ǀŽƌƐŽƌŐĞ͘�sĞƌƐŝŽŶ�ϭ͘ϯϴ͘�
�ǆĐĞůͲĮůĞ͘��ŽƩƌŽƉ͕�'ĞƌŵĂŶǇ͗�^ƚĂĚƚ��ŽƩƌŽƉ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ǁǁǁ͘ďŽƩƌŽƉ͘ĚĞ͘

dŽŵĂǌ͕�WůŝŶŝŽ͗��ƉƌŽǀĞŝƚĂŵĞŶƚŽ�ĚĞ�ĄŐƵĂ�ĚĞ�ĐŚƵǀĂ�ĚĞ�ƚĞůŚĂĚŽƐ�Ğŵ�ĄƌĞĂƐ�ƵƌďĂŶĂƐ�ƉĂƌĂ�
ĮŶƐ�ŶĆŽ�ƉŽƚĄǀĞŝƐ͘��ŝƌĞƚƌŝǌĞƐ�ďĄƐŝĐĂƐ�ƉĂƌĂ�Ƶŵ�ƉƌŽũĞƚŽ͘�/Ŷ�͗�ϲŽ�^ŝŵƉſƐŝŽ��ƌĂƐŝůĞŝƌŽ�ĚĞ�
�ĂƉƚĂĐĆŽ�Ğ�DĂŶĞũŽ�ĚĞ��ŐƵĂ�ĚĞ��ŚƵǀĂ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬĂďĐŵĂĐ͘ŽƌŐ͘ďƌͬĮůĞƐͬ
ƐŝŵƉŽƐŝŽͬϲƐŝŵƉͺƉůŝŶŝŽͺĂŐƵĂ͘ƉĚĨ͕ �ĐŚĞĐŬĞĚ�ŽŶ�ϮͬϭϮͬϮϬϭϱ͘

hƌďĂŶ͕�:ĂŵĞƐ�;ϮϬϭϯͿ͗��ŽŵƉĂƌŝŶŐ�^ŝůǀĂ��ĞůůƐ�ĂŶĚ�^ƚƌƵĐƚƵƌĂů�^Žŝů͘�/Ŷ��ƌďŽƌŝĐƵůƚƵƌĂů��ŽŶ-
ƐƵůƚĂŶƚ�ϰϲ�;ϮͿ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬƐƚĂƟĐϭ͘ƐƋƵĂƌĞƐƉĂĐĞ͘ĐŽŵͬƐƚĂƟĐͬϱϮĞĐϯϭďϮĞ-
ϰďϬϰĞďϬďďĚϵĐϬϳϱͬƚͬϱϯϯďϲϯĐϴĞϰďϬϳĨϲϵĐϬϲďďϯďϬͬϭϯϵϲϰϬϭϬϵϲϴϲϮͬĂƐĐĂͺŶĞǁƐůĞƚ-
ƚĞƌ͘ ƉĚĨ͕ �ĐŚĞĐŬĞĚ�ŽŶ�ϯͬϮϯͬϮϬϭϱ͘

hdd/W���;ϮϬϬϵͿ͗�WĞĚĞƐƚƌŝĂŶ��ĞƐŝŐŶ�'ƵŝĚĞůŝŶĞƐ͘�͞�ŽŶ͛ƚ�ĚƌŝǀĞ͙�tĂůŬ͊͘͟ ��ĚŝƚĞĚ�ďǇ��ĞŚůŝ�
�ĞǀĞůŽƉŵĞŶƚ��ƵƚŚŽƌŝƚǇ͘�EĞǁ��ĞŚůŝ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ĐƐĞŝŶĚŝĂ͘ŽƌŐͬ
ƵƐĞƌĮůĞƐͬ�ƐŚŽŬйϮϬ�ŚĂƩĂĐŚĂƌũĞĞ͘ƉĚĨ͕ �ĐŚĞĐŬĞĚ�ŽŶ�ϭͬϭϮͬϮϬϭϱ͘

tĂŶƐůĞǇ͕ �^ƚĞƉŚĂŶŝĞ�;ϮϬϭϭͿ͗�>Žǁ�/ŵƉĂĐƚ��ĞǀĞůŽƉŵĞŶƚ�ZĞƋƵŝƌĞƐ�,ŝĐŚ�/ŵƉĂĐƚ�WŽůŝĐǇ͘�
�ƉƉůŝĞĚ�ZĞƐĞĂƌĐŚ�WĂƉĞƌ͘ ��ĚŝƚĞĚ�ďǇ�'ĞŽƌŐŝĂ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͘�^ĐŚŽŽů�ŽĨ��ŝƚǇ�
ĂŶĚ�ZĞŐŝŽŶĂů�WůĂŶŶŝŶŐ͘��ƚůĂŶƚĂ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ�ŚƩƉƐ͗ͬͬƐŵĂƌƚĞĐŚ͘ŐĂƚĞĐŚ͘ĞĚƵͬ
ďŝƚƐƚƌĞĂŵͬŚĂŶĚůĞͬϭϴϱϯͬϰϬϴϬϯͬ^ƚĞƉŚĂŶŝĞtĂŶƐůĞǇͺZĂŝŶйϮϬ'ĂƌĚĞŶƐ͘ƉĚĨ͕ �ƵƉĚĂƚĞĚ�ŽŶ�
ϱͬϯͬϮϬϭϭ͕�ĐŚĞĐŬĞĚ�ŽŶ�ϭͬϮϮͬϮϬϭϱ͘

tŝůŚĞůŵƐ͕�WĂƵů͖�^ŶĞůůŝŶŐ͕�DĂƩ͖�&ĞƩĞƌŵĂŶ͕�:ŝŵ͗�&Z�EK�ZĂŝŶ�'ĂƌƚĞŶ͘�DĂŶƵĨĂĐƚƵƌĞĚ�
ďǇ�DŝĚǁĞƐƚ�WƌŽĚƵĐƚƐ�'ƌŽƵƉ�;ϴ͕ϭϱϳ͕ϵϵϭ͖�ϭϯ͕ϰϰϳ͕ϳϯϯ͖�ϴ͕ϱϵϲ͕ϵϬϵͿ͘��ǀĂŝůĂďůĞ�ŽŶůŝŶĞ�
Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ŚŽŬƉƌŽĚƵĐƚĚĞƐŝŐŶ͘ĐŽŵͬƉƌŽĚƵĐƚƐͬĨƌĞŶŽͲƌĂŝŶͲŐĂƌĚĞŶ͕ͬ�ĐŚĞĐŬĞĚ�ŽŶ�
ϭͬϮϬͬϮϬϭϱ͘

tŽŽĚƐͲ�ĂůůĂƌĚ͕��͖͘�<ĞůůĂŐŚĞƌ͕ �Z͖͘�DĂƌƟŶ͕�W͘ ͖�:ĞīĞƌŝĞƐ͕��͖͘��ƌĂǇ͕ �Z͖͘�^ŚĂīĞƌ͕ �W͘ �;ϮϬϬϳͿ͗�
dŚĞ�^h�^�ŵĂŶƵĂů͘��ůĂƐƐŝĐ�,ŽƵƐĞ͘�>ŽŶĚŽŶ͗��/Z/�͘
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Appendix A

��>�h>�d/KE^�h^/E'��KddZKW�dKK>
/EWhd�K&��Z��^�W�Z�^��d/KE͕�W�Z�^hZ&����D�d�Z/�>
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^�DW>��K&�W>�E^���s�>KW����z�^/^dZ�E��E'�E,�Z/��
^ŽƵƌĐĞ͗�^WdZ�E^

Appendix B
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�E�>z^/^�K&�d,��^dh�z��Z��

Appendix C
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R�^KhZ��
E&&/�/�E�z�/E
AZ�,/d��dhZ���E�
P>�EE/E'

W�h>��^�>��H��&�ZE�E���
ϮϬϭϱ


