
 

 
 

 

 

Terrestrial Habitat 

Technical Memorandum 

for the 

State College Area Connector  
 

 

 

 

 

 

 

 

 

 

 

 

August 2025 
 

 

 

 





 

 
ii 

 

List of Tables 

Table 1. Summary of Project Area Land Use / Land Cover .......................................................................... 6 
Table 2. Natural Heritage Core Habitat ......................................................................................................... 9 
Table 3. Invasive Species Identified within the Project Area ........................................................................ 9 
Table 4. Proposed Bridge Crossings .......................................................................................................... 12 
Table 5. North Alternative Terrestrial Habitat Impact Summary ................................................................. 13 
Table 6. Central Alternative Terrestrial Habitat Impact Summary .............................................................. 13 
Table 7. South Alternative Terrestrial Habitat Impact Summary. ................................................................ 14 
 

List of Appendices 

Appendix A: Figures  

Appendix B: References   

  



 

 
iii 

 

List of Acronyms 

AMM Avoidance, Minimization and Mitigation Measures  

CNHI County Natural Heritage Inventory 

DOI Department of the Interior 

EIS Environmental Impact Statement 

FHWA Federal Highway Administration 

GIS Geographic Information System 

I  Interstate 

IBA Important Bird Area 

LOS Level of Service  

MBTA Migratory Bird Treaty Act  

NEPA  National Environmental Policy Act 

NHCH Natural Heritage Core Habitat 

PA Pennsylvania or Pennsylvania Route 

PA DEP Pennsylvania Department of Environmental Protection 

PA DCNR Pennsylvania Department of Conservation and Natural Resources 

PASDA Pennsylvania Spatial Data Access 

PEL Planning and Environmental Linkage 

PFBC Pennsylvania Fish and Boat Commission  

PGC Pennsylvania Game Commission  

PNHP Pennsylvania Natural Heritage Program 

SCAC State College Area Connector 

US United States  

USFWS US Fish and Wildlife Service  

USFWS PAFO United States Fish and Wildlife Service Pennsylvania Field Office 

WPC Western Pennsylvania Conservancy 

 

 







 

3 

 

2.0 Methods 

Data was collected from secondary sources including online resources and mapping from the Pennsylvania Department 

of Environmental Protection (PA DEP), Pennsylvania Department of Conservation and Natural Resources (PA DCNR), 

Pennsylvania Spatial Data Access (PASDA), Pennsylvania Audubon, and the Pennsylvania Natural Heritage Program 

(PNHP).  Review of the secondary source data, including review of Geographic Information Systems (GIS) mapping 

data acquired through the public data access within PASDA and PA DCNR websites, was completed to create map 

figures used in this report.   

Additionally, field data collected as part of the wetland and waterways delineation, botanical surveys, and farmer 

interviews, were incorporated to field verify land cover / land use and terrestrial habitats including forested/wooded 

habitat, and PNHP core habitat areas. Moreover, the field reconnaissance of the SCAC project area conducted as part 

of the wetland and waterway delineation field investigation also include in-the-field screening for potential sinkhole 

areas and related karst geologic areas. Farmer interviews confirmed agricultural land use and productive agricultural 

fields within the project area. Review of the field data with the secondary source data served to identify the terrestrial 

habitats present within the project area. 
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3.0 Alternatives 

The three alternatives that were recommended in the PEL Study to move forward into the NEPA phase of the project 

were renamed to North, Central and South. Following public and agency involvement, refinements were made to all 

three alternatives. The alternatives can be seen on Figures 2 and 3 in Appendix A.  

3.1 North Alternative 

The western end of the alignment would be the same for all three alternatives, from the SR 45 interchange to just east 

of Mountain View Country Club. At the western end, the existing US 322 would remain in its current location and the 

new US 322 4-lane highway would be on the south side of the existing US 322. The western end alignment would also 

include a pedestrian/bicycle trail on the north side of the existing US 322. Just east of Elks Club Road, the alignment 

would start to move north of the existing US 322 through the Nittany Farm and around the Kuhn Tree Farm. It would 

continue through the agricultural fields on the north side of US 322, avoiding the commercial area on US 322 in Potter 

Township. The alignment would return to the existing US 322 alignment through Tusseyville. The eastern end would 

maintain the existing US 322 as the local access road in its current position and the 4-lane highway alignment would 

be on the south side of the existing US 322 from approximately Tusseyville to Potters Mills. 

3.2 Central Alternative  

The western end alignment would be the same for all three alternatives, from the SR 45 interchange to just east of the 

Mountain View Country Club. At the western end, the existing US 322 would remain in its current location and the new 

US 322 4-lane highway would be on the south side of the existing US 322. The western end alignment would also 

include a pedestrian/bicycle trail on the north side of the existing US 322. Just east of the Mountain View Country Club, 

the alignment would start to move north of the existing US 322 through the Nittany Farm and around the Kuhn tree 

farm. It would then cross over the existing US 322 and travel through the Potter Township Athletic Complex on the 

south side of US 322, avoiding the commercial area in Potter Township.   

It is noted that at the time of the May 8, 2025 Public Meeting, the Central Alternative was located through the baseball 

fields within the Potter Township Athletic Complex. As part of the public involvement and follow-up from the public 

meeting, Potter Township issued a letter (June 23, 2025) to PennDOT raising concern with the proposed impact to the 

fields and requested PennDOT consider avoidance and minimization of the property.  PennDOT shifted the Central 

Alternative to the south to avoid the baseball fields and will only impact the undeveloped portion of the Potter Township 

property.  

From there, the alignment crosses Sleepy Creek (stream that drains to Tussey Sink) and starts to move north towards 

the existing US 322. The alignment would return to the existing US 322 alignment near Tusseyville. The eastern end 

would maintain the existing US 322 as the local access road in its current position and the 4-lane highway alignment 

would be on the south side of the existing US 322 from approximately Tusseyville to Potters Mills.  

3.3 South Alternative  

The western end of the alignment would be the same for all three alternatives, from the SR 45 interchange to just east 

of Mountain View Country Club. At the western end, the existing US 322 would remain in its current location and the 









https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php
https://www.birdlife.org/worldwide/programme-additional-info/important-bird-and-biodiversity-areas-ibas
https://www.birdlife.org/worldwide/programme-additional-info/important-bird-and-biodiversity-areas-ibas
https://gis.audubon.org/portal/apps/sites
















 

16 

 

7.0 Preparers 

Emma Shuey, Field Scientist, Skelly and Loy, Inc., A Terracon Company  

James A. Sinclair, Senior Scientist, Skelly and Loy, Inc., A Terracon Company 

Paul DeAngelo, Senior Principal, Skelly and Loy, Inc., A Terracon Company 

Samantha Hockenberry, Senior Scientist, Skelly and Loy, Inc., A Terracon Company  





�G
�W

�P
�H

�Q
�H

�H
�O

�\�
���

���
���

���
���

���
���

���
���

���
���

���
3�

0

���*
���

?�
���

�-
�1

�?
�3

�U
�R

�M
�H

�F
�W

�V
�?

�-
�1

���
���

���
���

�B
�6

�W
�D

�W
�H

�&
�R

�O
�O

�H
�J

�H
�?

�0
�D

�S
�V

�?
�-

�1
���

���
���

���
�B

�/�
R

�F
�D

�W
�L

�R
�Q

�0
�D

�S
�V

�?
�-

�1
���

���
���

���
�B

�)
�L

�J
�X

�U
�H

���
B

�3
�U

�R
�M

�H
�F

�W
�/�

R
�F

�D
�W

�L
�R

�Q
�0

�D
�S

���
D

�S
�U

�[

�)�L�J�X�U�H

�W�H�U�U�D�F�R�Q���F�R�P
�5�H�Y�L�H�Z�H�G���%�\��

�'�U�D�Z�Q���%�\��
�'�H�F�H�P�E�H�U����������

�'�D�W�H��
�-�1������������

�3�U�R�M�H�F�W���1�R����

�6�W�D�W�H���&�R�O�O�H�J�H���$�U�H�D���&�R�Q�Q�H�F�W�R�U���3�U�R�M�H�F�W
�&�H�Q�W�U�H���&�R�X�Q�W�\�����3�H�Q�Q�V�\�O�Y�D�Q�L�D

�3�U�R�M�H�F�W���/�R�F�D�W�L�R�Q���0�D�S

��
�3�+��������������������������������

�+�D�U�U�L�V�E�X�U�J�����3�$���������������������(�L�V�H�Q�K�R�Z�H�U���%�O�Y�G����������

�%�6�5

�'�7�0

�'�$�7�$���6�2�8�5�&�(���6����
�8�6�*�6���4�X�D�G�U�D�Q�J�O�H�������&�H�Q�W�U�H���+�D�O�O���D�Q�G���6�W�D�W�H���&�R�O�O�H�J�H�����3�H�Q�Q�V�\�O�Y�D�Q�L�D������������ ���������� ������������ ����������������������

�)�H�H�W

�o

�o
�/�H�J�H�Q�G

�3�U�R�M�H�F�W���/�R�F�D�W�L�R�Q

�%�R�D�O�V�E�X�U�J

�6�W�D�W�H���&�R�O�O�H�J�H
�3�R�W�W�H�U�V���0�L�O�O�V

�&�H�Q�W�U�H���+�D�O�O



�G
�W

�P
�H

�Q
�H

�H
�O

�\�
���

���
���

���
���

���
���

���
���

���
���

�3
�0

���*
���

?�
���

�-
�1

�?
�3

�U
�R

�M
�H

�F
�W

�V
�?

�-
�1

���
���

���
���

�B
�6

�W
�D

�W
�H

�&
�R

�O
�O

�H
�J

�H
�?

�0
�D

�S
�V

�?
�-

�1
���

���
���

���
�B

���
B

�1
�D

�W
�X

�U
�D

�O
�B

�7
�(

�B
�5

�H
�V

�R
�X

�U
�F

�H
�V

�?
�-

�1
���

���
���

���
�B

�1
�D

�W
�X

�U
�D

�O
�B

�5
�H

�V
�R

�X
�U

�F
�H

�V
���

D
�S

�U
�[

�)�L�J�X�U�H����

�W�H�U�U�D�F�R�Q���F�R�P
�5�H�Y�L�H�Z�H�G���%�\��

�'�U�D�Z�Q���%�\��
�-�X�O�\����������

�'�D�W�H��
�-�1������������

�3�U�R�M�H�F�W���1�R����

�6�W�D�W�H���&�R�O�O�H�J�H���$�U�H�D���&�R�Q�Q�H�F�W�R�U���3�U�R�M�H�F�W
�&�H�Q�W�U�H���&�R�X�Q�W�\�����3�H�Q�Q�V�\�O�Y�D�Q�L�D

�3�U�R�M�H�F�W���$�U�H�D���/�D�Q�G���8�V�H

�6�K�H�H�W
�����R�I����

�3�+��������������������������������

�+�D�U�U�L�V�E�X�U�J�����3�$���������������������(�L�V�H�Q�K�R�Z�H�U���%�O�Y�G����������

�$�5�/

�'�7�0

�&�R�Q�U�D�L�O

�&�R�Q�U�D�L�O

�&�R�Q�U�D�L�O

�& �H �G �D �U �� �5
�X �Q

�+�L�G�G�H�Q���/ �D�N�H
���' �U

�. �H
�Q

�Z�D
�O

�N
�H

�� �/ �Q

�( �D
�U

�O
�\ �V

�W
�R

�Z
�Q

�� �5
�G

�( �D�U�O�\ �V�W�R�Z�Q�� �5�G

�( �D�U�O�\ �V�W�R�Z�Q�� �5�G

�( �D
�U�O�\ �V

�W
�R�Z�Q�� �5

�G

�( �D
�U�O�\ �V

�W
�R�Z�Q�� �5

�G

�( �D
�U�O�\ �V�W�R�Z�Q�� �5�G

�(�D
�U

�O
�\ �V

�W
�R

�Z�Q
�� �5

�G

�( �D
�U

�O
�\ �V

�W
�R

�Z�Q
�� �5

�G

�5�R�F�N���+�L�O�O���5�G

�/ �L�Q�G�H�Q�� �+�D�O�O�� �5�G

�&�H�G�D�U���5�X�Q���5�G

�&�H�G�D�U���5�X�Q���5�G

�6
�F

�K
�H�

P�S�
I���

5�
G

�2�O�G���6�W�D�Q�I�R�U�G
�&�H�P�H�W�H�U�\

�'
�H�

Z�
H�

\ �
��/

�Q

�6�K
�D

�U
�H

�U
�� �5�G

�6 �S �U �L �Q �J �� �& �U �H �H �N

�6 �S �U �L �Q �J �� �& �U �H �H �N

�%�R�D�O���$�Y�H

�%
�R�D�O

���$
�Y�H

�%�R�D�O���$�Y�H

�%�D�P�E�R�R�� �/ �Q

�/�D�X�U�H�O���0
�H�D�G�R�Z

���/ �Q

�/�D�X�U�H�O���0�H�D�G�R�Z�1�L�W�W�D�Q�\���*�U�R�Y�H

�6�K
�D

�U
�H

�U
�� �5�G

�6 �S �U �L �Q �J �� �&
�U �H �H �N

�6 �S �U �L �Q �J �� �& �U �H �H �N

�0�R�X�Q�W�D�L�Q���9�L�H�Z
�&�R�X�Q�W�U�\���&�O�X�E

�+�X�Q�W�U�L�G�J�H
�0�D�Q�R�U

�%�R�D�O���$�Y�H

�/�D�X�U�H�O���+�L�O�O�V

�5�R�X
�Q�G

�K�L�O�O��
�5�G

�5
�R

�V
�V

�O
�\ �Q

�� �5
�G

�5
�R

�V
�V

�O
�\

�Q
��

�5
�G

�7�K�U�H�H���6�S�U�L�Q�J�V���/ �Q

�&
�R

�[�H
�\ �� �/ �Q

�6�R�P
�H�U�V�H�W���' �U

�7�D
�L

�W
�� �5

�G

�5�R�V�V�O�\ �Q�� �5�G

�/�L
�Q

�G
�H

�Q
�� �+

�D
�O

�O
�� �5

�G

�$ �V�S�H�Q�� �' �
U

�$�V�S�H�Q�� �' �U

�- �H�Q�V�H�Q�� �' �U

�( �
V�W�

D�W
�H�

��'
�U

�$�V�S�H�Q���+�H�L�J�K�W�V

�' �H
�U

�H
�N

�� �
' �U

�(
�O

�N
�V

��
�&

�O
�X

�E
��

�5
�G

�$ �Q�G�R�Y�H�U�� �' �U

�(�O
�O

�D
���' �U

�:�L�O�O�R�Z�E�U�R�R�N

�5�R�F�N�\���5�L�G�J�H

�(�X�J�H�Q�H���)�D�V�L�F�N
�0�H�P�R�U�L�D�O���3�D�U�N

�:�L�O�O�R�Z�E�U�R�R�N
�(�V�W�D�W�H�V

�(�O�N�Y�L�H�Z
�7�R�Z�Q�K�R�P�H�V

�%�H�D�U���0�H�D�G�R�Z
�9�L�O�O�D�J�H

�%�R�D�O���$�Y�H

�%�H�D�U���0
�H�D�G�R �Z

�V���5�G

�0
�H�D�G�R�Z

���/ �D�U�N���/ �Q

�*
�D

�L�
O�E

�U�
D�

L�W�
K�

��*
�D

�S
���

5
�X

�Q

�$�V�K�Z�R
�U

�W
�K�� �/

�Q

�%�R�D�O���$�Y�H

�%�R�D�O���$�Y�H�%�U�R�R�N�V�L�G�H

�&�R�X�Q�W�U�\���3�O�D�F�H
�3�D�U�N

�7�K�H���*�D�W�H�V
�6�S�U�L�Q�J�I�L�H�O�G
�&�R�P�P�R�Q�V

�&�R�X�Q�W�U�\���3�O�D�F�H

�$�V�K�Z�R�U�W�K
�:�R�R�G�V

�%�R�D�O���$�Y�H�����%�X�V���� ��
�� ��

�.
�H

�V
�W�

U�H
�O�

��/
�Q �' �L�V�F�R�Y�H�U�\ �� �' �U

�+�D�U�Y�H�V�W�� �)�L�H�O�G�V���'�U�( �P
�P�D�� �&

�W

�7
�R

�Z
�K

�H
�H

��
�'�

U

�7�R
�U

�U
�H

�\ �� �/ �Q

�7�R
�U

�U
�H

�\ �� �/ �Q

�7�R�U�U�H�\ �� �/ �Q

�7
�D

�Q
�N�

���
���/

�Q�6
���$

�F
�D

�G
�H

�P
�\ �� �6

�W

�%�H�D�F�R�Q�� �&�L�U

�/�L�E�H�U�W�\
�+�L�O�O

�%�H�D�F�R�Q�� �&�L�U

�/ �D�P�S�� �3�R�V�W�� �/ �Q

�%�H�O�O�H���$�Y�H

�%
�H

�O
�O

�H
���$�Y

�H

�. �L�P�S�R�U�W���$�Y�H

�. �D�\ �Z�R�R�G�� �' �U

�. �D�\ �� �6�W

�. �D�W�K�U�\ �Q���6�W

�. �D�U�P�H�O�� �6�W �0
�R

�Q
�W

�F
�O

�D
�L

�U
�� �/ �Q

�.�D�\�Z�R�R�G

�/ �L�Q�G�H�Q�� �+�D�O�O�� �5�G

�. �D
�U�O�D�� �:�D

�\
�.�D�\�Z�R�R�G���3�D�U�N

�& �H �G �D �U �� �5 �X �Q�/ �L�Q�G�H�Q���+�D�O�O���
5�G

�* �D�L�O�E�U�D�L�W�K���* �D�S���5�X�Q �7�X�V�V�H�\
�0�R�X�Q�W�D�L�Q���3�D�U����

�%
�H

�D
�U

�� �
0

�H
�D

�G
�R

�Z
�V

�� �
5

�G

�0 �H�D�G�R�Z���/ �D�U�N���/
�Q

�* �H�Q
�H�U�D

�O���3�R�W�W�H�U���+�Z�\

�%�R�D�O���$�Y�H

�+�L�G�G�H�Q���/�D�N�H
�(�V�W�D�W�H�V

�&�H�G�D�U���5�X�Q

�$�O�W�H�U�Q�D�W�L�Y�H�V���R�Q���W�K�H���V�D�P�H
�D�O�L�J�Q�P�H�Q�W���L�Q���W�K�L�V���V�H�F�W�L�R�Q
�$�O�W�H�U�Q�D�W�L�Y�H�V���R�Q���W�K�H���V�D�P�H
�D�O�L�J�Q�P�H�Q�W���L�Q���W�K�L�V���V�H�F�W�L�R�Q

�� ���������� ����������������

�)�H�H�W

�� �� ��

�o

�o
�/�H�J�H�Q�G

�3�U�R�M�H�F�W���$�U�H�D

�1�R�U�W�K���$�O�W�H�U�Q�D�W�L�Y�H

�&�H�Q�W�U�D�O���$�O�W�H�U�Q�D�W�L�Y�H

�6�R�X�W�K���$�O�W�H�U�Q�D�W�L�Y�H

�$�J�U�L�F�X�O�W�X�U�H

�&�R�P�P�H�U�F�L�D�O

�&�R�P�P�X�Q�L�F�D�W�L�R�Q�V

�)�R�U�H�V�W�V

�,�Q�G�X�V�W�U�L�D�O

�0�L�[�H�G���8�V�H

�3�X�E�O�L�F���R�U���6�H�P�L���3�X�E�O�L�F

�5�H�F�U�H�D�W�L�R�Q

�5�H�V�L�G�H�Q�W�L�D�O

�7�U�D�Q�V�S�R�U�W�D�W�L�R�Q

�8�W�L�O�L�W�\

�9�D�F�D�Q�W���6�W�U�X�F�W�X�U�H

�9�D�F�D�Q�W���D�Q�G���8�Q�X�V�H�G���/�D�Q�G

�:�D�W�H�U



�G
�W

�P
�H

�Q
�H

�H
�O

�\�
���

���
���

���
���

���
���

���
���

���
���

�3
�0

���*
���

?�
���

�-
�1

�?
�3

�U
�R

�M
�H

�F
�W

�V
�?

�-
�1

���
���

���
���

�B
�6

�W
�D

�W
�H

�&
�R

�O
�O

�H
�J

�H
�?

�0
�D

�S
�V

�?
�-

�1
���

���
���

���
�B

���
B

�1
�D

�W
�X

�U
�D

�O
�B

�7
�(

�B
�5

�H
�V

�R
�X

�U
�F

�H
�V

�?
�-

�1
���

���
���

���
�B

�1
�D

�W
�X

�U
�D

�O
�B

�5
�H

�V
�R

�X
�U

�F
�H

�V
���

D
�S

�U
�[

�)�L�J�X�U�H����

�W�H�U�U�D�F�R�Q���F�R�P
�5�H�Y�L�H�Z�H�G���%�\��

�'�U�D�Z�Q���%�\��
�-�X�O�\����������

�'�D�W�H��
�-�1������������

�3�U�R�M�H�F�W���1�R����

�6�W�D�W�H���&�R�O�O�H�J�H���$�U�H�D���&�R�Q�Q�H�F�W�R�U���3�U�R�M�H�F�W
�&�H�Q�W�U�H���&�R�X�Q�W�\�����3�H�Q�Q�V�\�O�Y�D�Q�L�D

�3�U�R�M�H�F�W���$�U�H�D���/�D�Q�G���8�V�H

�6�K�H�H�W
�����R�I����

�3�+��������������������������������

�+�D�U�U�L�V�E�X�U�J�����3�$���������������������(�L�V�H�Q�K�R�Z�H�U���%�O�Y�G����������

�$�5�/

�'�7�0

�7�X
�V

�V
�H

�\ �� �9
�L

�H
�Z

�� �/ �Q

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�=�L�R�Q���+�L�O�O
�&�H�P�H�W�D�U�\�7�\ �O

�H�U�� �5
�G

�&
�K

�X
�U

�F
�K

�� �+
�L

�O
�O

�� �5
�G

�7�X�V�V�H�\�Y�L�O�O�H

�1�H�I �I �
� �5�G

�* �H�Q�H�U�D�O���3�R�W�W�H�U���+�Z�\

�7�X�V�V�H�\ �Y�L�O�O�H���5�G

�&
�K

�X
�U

�F
�K

���+
�L

�O
�O

���5
�G �&�R�O�\�H�U

�&�R�O�\ �H�U�� �5�G

�' �R�J�W�R�Z�Q�� �5�G

�6�L�Q�N�L�Q�J���&�U�H�H�N

�: �L�Q�G�\ �� �/ �Q

�5�R�E�L�Q�� �/ �Q

�%
�X

�E
�E

�� �5
�G�/ �L�Q�J�O�H�� �5�G

�%
�R

�D
�O

�� �
* �D

�S
�� �

5 �X
�Q

�$�L�U�S�R�U�W�� �5�G

�:�L�O�O�L�D�P�V�� �5�G
�<

�R
�X

�Q
�J

�� �/ �Q

�$ �L�U�S�R�U�W�� �5�G

�7�X�V�V�H�\�Y�L�O�O�H
�6�X�P�P�L�W

�6�X�P
�P

�L�W�
��'

�U

�6�
Z�D�Q

���/
�Q

�7�X�V�V�H�\ �Y�L�O�O�H���5�G

�7�X
�V

�V
�H

�\ �Y
�L

�O
�O

�H
�� �5

�G

�: �L�O�O�R�Z�� �/ �Q

�(�P�P�D�Q�X�H�O
�8�Q�L�R�Q

�&�H�P�H�W�H�U�\

�:�D�J�Q�H�U�� �5�G

�6
�W

�H
�Y

�H
�� �0

�L
�O

�O
�� �5

�G

�3
�D

�U
�N

�� �' �U

�' �R�Y�H�� �/ �Q

�:�D
�J

�Q
�H

�U
�� �5

�G

�,�U�R�Q���+�R�U�V
�H���/ �Q

�6�S�U�L�Q�J���&�U�H�H�N
�3�R�W�W�H�U���$�W�K�O�H�W�L�F

�&�R�P�S�O�H�[

�6�S�U�L�Q�J���&�U�H�H�N

�=�H�U�E�\ �� �5�G

�7�D�\ �O�R�U���+�L�O�O���5�G

�6
�X

�P
�P

�H
�U

�� �/ �Q

�6�O�H�H�S�\���&
�U�H�H�N

�7�X
�V

�V
�H

�\���6
�L

�Q
�N

���5
�G

�/�L�W�W�O�H���3�D�L�Q�W���/ �Q

�7�D�\ �O�R�U�� �+�L�O�O�� �5�G

�5�
D�F

�H�
W�U�

D�F
�N�

��5
�G

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�* �H�Q�H�U�D�O���3�R�W�W�H�
U���+�Z�\ �7�X�V�V�H�\

�6�L�Q�N

�& �H �G �D �U �� �5 �X �Q

�+�L�G�G�H�Q���/ �D�N�H���' �U

�.�H
�Q

�Z
�D

�O
�N

�H
�� �/ �Q

�( �D
�U�O�\ �V�W�R�Z�Q�� �5�G

�( �D�U�O�\ �V�W�R�Z�Q�� �5�G

�' �H�Z

�H�
\ ��

�/
�Q

�6
�K

�D
�U

�H
�U

�� �5
�G

�6 �S �U �L �Q �J �� �& �U �H �H �N�6 �S �U �L �Q �J �� �& �U �H �H �N

�%�R�D�O���$�Y�H

�%�R�D�O���$�Y�H

�%
�D

�P�E�R
�R

�� �/ �Q

�/�D�X�U�H�O���0
�H�D�G�R�Z

���/�Q

�/�D�X�U�H�O���0�H�D�G�R�Z

�1�L�W�W�D�Q�\���*�U�R�Y�H

�6
�K

�D
�U

�H
�U

�� �5
�G

�7�K�U�H�H���6�S�U�L�Q�J�V���/ �Q

�* �H�Q�H�U�D�O���3�R�W�W�H�U���+�Z�\

�7�X�V�V�H�\�Y�L�O�O�H

�6�Z�D�Q���/�D�Q�H

�+�L�G�G�H�Q���/�D�N�H
�(�V�W�D�W�H�V

�� ���������� ����������������

�)�H�H�W

�o

�o
�/�H�J�H�Q�G

�3�U�R�M�H�F�W���$�U�H�D

�1�R�U�W�K���$�O�W�H�U�Q�D�W�L�Y�H

�&�H�Q�W�U�D�O���$�O�W�H�U�Q�D�W�L�Y�H

�6�R�X�W�K���$�O�W�H�U�Q�D�W�L�Y�H

�$�J�U�L�F�X�O�W�X�U�H

�&�R�P�P�H�U�F�L�D�O

�&�R�P�P�X�Q�L�F�D�W�L�R�Q�V

�)�R�U�H�V�W�V

�0�L�[�H�G���8�V�H

�3�X�E�O�L�F���R�U���6�H�P�L���3�X�E�O�L�F

�5�H�F�U�H�D�W�L�R�Q

�5�H�V�L�G�H�Q�W�L�D�O

�7�U�D�Q�V�S�R�U�W�D�W�L�R�Q

�8�W�L�O�L�W�\

�9�D�F�D�Q�W���D�Q�G���8�Q�X�V�H�G���/�D�Q�G

�:�D�W�H�U



�G
�W

�P
�H

�Q
�H

�H
�O

�\�
���

���
���

���
���

���
���

���
���

���
���

�3
�0

���*
���

?�
���

�-
�1

�?
�3

�U
�R

�M
�H

�F
�W

�V
�?

�-
�1

���
���

���
���

�B
�6

�W
�D

�W
�H

�&
�R

�O
�O

�H
�J

�H
�?

�0
�D

�S
�V

�?
�-

�1
���

���
���

���
�B

���
B

�1
�D

�W
�X

�U
�D

�O
�B

�7
�(

�B
�5

�H
�V

�R
�X

�U
�F

�H
�V

�?
�-

�1
���

���
���

���
�B

�1
�D

�W
�X

�U
�D

�O
�B

�5
�H

�V
�R

�X
�U

�F
�H

�V
���

D
�S

�U
�[

�)�L�J�X�U�H����

�W�H�U�U�D�F�R�Q���F�R�P
�5�H�Y�L�H�Z�H�G���%�\��

�'�U�D�Z�Q���%�\��
�-�X�O�\����������

�'�D�W�H��
�-�1������������

�3�U�R�M�H�F�W���1�R����

�6�W�D�W�H���&�R�O�O�H�J�H���$�U�H�D���&�R�Q�Q�H�F�W�R�U���3�U�R�M�H�F�W
�&�H�Q�W�U�H���&�R�X�Q�W�\�����3�H�Q�Q�V�\�O�Y�D�Q�L�D

�3�U�R�M�H�F�W���$�U�H�D���/�D�Q�G���8�V�H

�6�K�H�H�W
�����R�I����

�3�+��������������������������������

�+�D�U�U�L�V�E�X�U�J�����3�$���������������������(�L�V�H�Q�K�R�Z�H�U���%�O�Y�G����������

�$�5�/

�'�7�0

�3�R�W�W�H�U�V���0�L�O�O�V

�3�R�W�W�H�U�V���0�L�O�O�V
�&�H�P�H�W�H�U�\

�0
�R

�X
�Q

�W�
D�

L�Q
�� �

%�
D�F

�N�
��5

�G

�=�X�F�N�� �5�G

�3�H�P
�E�U�R�N�H���/ �Q

�6 �L �Q �N �L �Q �J �� �& �U �H �H �N

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�6�N�\ �Y�L�H�Z�� �' �U

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�3�D�U�� �6�R�Q�L�F�V�� �5�G

�' �R�
J�W

�R
�Z

�Q
���

5�
G

�0 �R�X�Q�W�D�L�Q�� �%
�D�F�N�� �5

�G

�0
�R

�X
�Q

�W�
D�

L�Q
���%

�D�
F�N

���5
�G

�5�H�G���0�L�O�O

�5
�H

�G
�� �

0�L
�O

�O
�� �

5�G

�6
�L�Q

�N�
L�Q

�J���&
�U�H�H

�N

�2�O
�G

�� �) �R�U�W
�� �5�G

�6�S�U�X�F�H�W�R�Z�Q
�&�H�P�H�W�H�U�\

�5
�H

�G
��

�0
�L

�O
�O

��
�5

�G

�* �R�R�G�K�D�U�W
�� �5�G

�* �H�D�U�\ �� �5�G

�*�H�D�U�\ �� �5�G
�6�L�Q�N�L�Q�J���&�U�H�H�N

�0�F�&�R�R�O�� �5
�G

�&�H�Q�W�U�H���$�L�U���3�D�U�N

�$�L�U
�S�R

�U
�W

�� �5
�G

�6�L�Q�N�L�Q�J���&�U�H�H�N

�* �H�D�U�\
���5�G�: �K�L�W�H�P�D�Q�� �' �U

�5
�H�G�� �0

�L�O�O���5�G

�&
�K

�X
�U

�F
�K

�� �+
�L

�O
�O

�� �5
�G

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�=�L�R�Q���+�L�O�O
�&�H�P�H�W�D�U�\

�7�\ �O
�H

�U
�� �5

�G

�&
�K

�X
�U

�F
�K

�� �+
�L

�O
�O

�� �5
�G

�7�X�V�V�H�\�Y�L�O�O�H

�1
�H

�I �
I ��

�5
�G

�* �H�Q�H�U�D�O���3
�R�W�W�H�U���+

�Z�\

�7�X�V�V�H�\ �Y�L�O�O�H���5�G

�&
�K

�X
�U

�F
�K

�� �+
�L

�O
�O

�� �5
�G

�&�R�O�\�H�U�&�R�O�\ �H�U�� �5�G

�' �R
�J�W

�R
�Z�Q

�� �5
�G

�6
�L�Q

�N�L�Q�J��
�&�U�H

�H�N

�: �L�Q�G�\ �� �/ �Q �%
�R

�D
�O

�� �
* �

D
�S

�� �
5

�X
�Q

�$�L�U
�S

�R
�U

�W
�� �5

�G

�:�L
�O

�O
�L�D

�P�V�� �5
�G

�<�R
�X

�Q
�J�� �/ �Q

�$�L�U�S�R�U�W�� �5�G

�7�X�V�V�H�\�Y�L�O�O�H
�6�X�P�P�L�W

�6�
X�P

�P
�L�W

���'
�U

�6
�Z

�D�
Q�

��/
�Q

�7�X�V�V�H�\ �Y�L�O�O�H���5�G

�7�X
�V

�V
�H

�\ �Y
�L

�O
�O

�H
�� �5

�G

�: �L
�O�O�R�Z�� �/ �

Q

�(�P�P�D�Q�X�H�O
�8�Q�L�R�Q

�&�H�P�H�W�H�U�\

�' �R
�Y�H�� �/ �

Q

�3�R�W�W�H�U���$�W�K�O�H�W�L�F
�&�R�P�S�O�H�[

�=�H�U�E�\ �� �5
�G

�7�D�\ �O�R�U���+�L�O�O���5�G

�6�O�H �H�S�\ ���&
�U�H�H�N

�7�X
�V

�V
�H

�\ �� �6
�L

�Q
�N

�� �5
�G

�7�D�\ �O�R�U�� �+�L�O�O�� �5�G

�5
�D�

F�
H�

W�U
�D

�F
�N

���
5�

G

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�* �H�Q�H�U�D�O�� �3
�R�W�W�H�U�� �+

�Z�\

�7�X�V�V�H�\
�6�L�Q�N

�$�O�W�H�U�Q�D�W�L�Y�H�V���R�Q���W�K�H���V�D�P�H
�D�O�L�J�Q�P�H�Q�W���L�Q���W�K�L�V���V�H�F�W�L�R�Q
�$�O�W�H�U�Q�D�W�L�Y�H�V���R�Q���W�K�H���V�D�P�H
�D�O�L�J�Q�P�H�Q�W���L�Q���W�K�L�V���V�H�F�W�L�R�Q

�6�Z�D�Q���/�D�Q�H

�7�X�V�V�H�\�Y�L�O�O�H

�� ���������� ����������������

�)�H�H�W

�o

�o
�/�H�J�H�Q�G

�3�U�R�M�H�F�W���$�U�H�D

�1�R�U�W�K���$�O�W�H�U�Q�D�W�L�Y�H

�&�H�Q�W�U�D�O���$�O�W�H�U�Q�D�W�L�Y�H

�6�R�X�W�K���$�O�W�H�U�Q�D�W�L�Y�H

�$�J�U�L�F�X�O�W�X�U�H

�&�R�P�P�H�U�F�L�D�O

�&�R�P�P�X�Q�L�F�D�W�L�R�Q�V

�)�R�U�H�V�W�V

�0�L�Q�H�G���/�D�Q�G

�0�L�[�H�G���8�V�H

�3�X�E�O�L�F���R�U���6�H�P�L���3�X�E�O�L�F

�5�H�F�U�H�D�W�L�R�Q

�5�H�V�L�G�H�Q�W�L�D�O

�7�U�D�Q�V�S�R�U�W�D�W�L�R�Q

�9�D�F�D�Q�W���D�Q�G���8�Q�X�V�H�G���/�D�Q�G

�:�D�W�H�U



�G
�W

�P
�H

�Q
�H

�H
�O

�\�
���

���
���

���
���

���
���

���
���

���
���

�3
�0

���*
���

?�
���

�-
�1

�?
�3

�U
�R

�M
�H

�F
�W

�V
�?

�-
�1

���
���

���
���

�B
�6

�W
�D

�W
�H

�&
�R

�O
�O

�H
�J

�H
�?

�0
�D

�S
�V

�?
�-

�1
���

���
���

���
�B

���
B

�1
�D

�W
�X

�U
�D

�O
�B

�7
�(

�B
�5

�H
�V

�R
�X

�U
�F

�H
�V

�?
�-

�1
���

���
���

���
�B

�1
�D

�W
�X

�U
�D

�O
�B

�5
�H

�V
�R

�X
�U

�F
�H

�V
���

D
�S

�U
�[

�)�L�J�X�U�H����

�W�H�U�U�D�F�R�Q���F�R�P
�5�H�Y�L�H�Z�H�G���%�\��

�'�U�D�Z�Q���%�\��
�-�X�O�\����������

�'�D�W�H��
�-�1������������

�3�U�R�M�H�F�W���1�R����

�6�W�D�W�H���&�R�O�O�H�J�H���$�U�H�D���&�R�Q�Q�H�F�W�R�U���3�U�R�M�H�F�W
�&�H�Q�W�U�H���&�R�X�Q�W�\�����3�H�Q�Q�V�\�O�Y�D�Q�L�D

�7�H�U�U�H�V�W�U�L�D�O���)�H�D�W�X�U�H�V

�6�K�H�H�W
�����R�I����

�3�+��������������������������������

�+�D�U�U�L�V�E�X�U�J�����3�$���������������������(�L�V�H�Q�K�R�Z�H�U���%�O�Y�G����������

�$�5�/

�'�7�0

�&�R�Q�U�D�L�O

�&�R�Q�U�D�L�O

�&�R�Q�U�D�L�O

�& �H �G �D �U �� �5
�X �Q

�+�L�G�G�H�Q���/ �D�N�H
���' �U

�. �H
�Q

�Z�D
�O

�N
�H

�� �/ �Q

�( �D
�U

�O
�\ �V

�W
�R

�Z
�Q

�� �5
�G

�( �D�U�O�\ �V�W�R�Z�Q�� �5�G

�( �D�U�O�\ �V�W�R�Z�Q�� �5�G

�( �D
�U�O�\ �V

�W
�R�Z�Q�� �5

�G

�( �D
�U�O�\ �V

�W
�R�Z�Q�� �5

�G

�( �D
�U�O�\ �V�W�R�Z�Q�� �5�G

�(�D
�U

�O
�\ �V

�W
�R

�Z�Q
�� �5

�G

�( �D
�U

�O
�\ �V

�W
�R

�Z�Q
�� �5

�G

�5�R�F�N���+�L�O�O���5�G

�/ �L�Q�G�H�Q�� �+�D�O�O�� �5�G

�&�H�G�D�U���5�X�Q���5�G

�&�H�G�D�U���5�X�Q���5�G

�6
�F

�K
�H�

P�S�
I���

5�
G

�2�O�G���6�W�D�Q�I�R�U�G
�&�H�P�H�W�H�U�\

�'
�H�

Z�
H�

\ �
��/

�Q

�6�K
�D

�U
�H

�U
�� �5�G

�6 �S �U �L �Q �J �� �& �U �H �H �N

�6 �S �U �L �Q �J �� �& �U �H �H �N

�%�R�D�O���$�Y�H

�%
�R�D�O

���$
�Y�H

�%�R�D�O���$�Y�H

�%�D�P�E�R�R�� �/ �Q

�/�D�X�U�H�O���0
�H�D�G�R�Z

���/ �Q

�/�D�X�U�H�O���0�H�D�G�R�Z�1�L�W�W�D�Q�\���*�U�R�Y�H

�6�K
�D

�U
�H

�U
�� �5�G

�6 �S �U �L �Q �J �� �&
�U �H �H �N

�6 �S �U �L �Q �J �� �& �U �H �H �N

�0�R�X�Q�W�D�L�Q���9�L�H�Z
�&�R�X�Q�W�U�\���&�O�X�E

�+�X�Q�W�U�L�G�J�H
�0�D�Q�R�U

�%�R�D�O���$�Y�H

�/�D�X�U�H�O���+�L�O�O�V

�5�R�X
�Q�G

�K�L�O�O��
�5�G

�5
�R

�V
�V

�O
�\ �Q

�� �5
�G

�5
�R

�V
�V

�O
�\

�Q
��

�5
�G

�7�K�U�H�H���6�S�U�L�Q�J�V���/ �Q

�&
�R

�[�H
�\ �� �/ �Q

�6�R�P
�H�U�V�H�W���' �U

�7�D
�L

�W
�� �5

�G

�5�R�V�V�O�\ �Q�� �5�G

�/�L
�Q

�G
�H

�Q
�� �+

�D
�O

�O
�� �5

�G

�$ �V�S�H�Q�� �' �
U

�$�V�S�H�Q�� �' �U

�- �H�Q�V�H�Q�� �' �U

�( �
V�W�

D�W
�H�

��'
�U

�$�V�S�H�Q���+�H�L�J�K�W�V

�' �H
�U

�H
�N

�� �
' �U

�(
�O

�N
�V

��
�&

�O
�X

�E
��

�5
�G

�$ �Q�G�R�Y�H�U�� �' �U

�(�O
�O

�D
���' �U

�:�L�O�O�R�Z�E�U�R�R�N

�5�R�F�N�\���5�L�G�J�H

�(�X�J�H�Q�H���)�D�V�L�F�N
�0�H�P�R�U�L�D�O���3�D�U�N

�:�L�O�O�R�Z�E�U�R�R�N
�(�V�W�D�W�H�V

�(�O�N�Y�L�H�Z
�7�R�Z�Q�K�R�P�H�V

�%�H�D�U���0�H�D�G�R�Z
�9�L�O�O�D�J�H

�%�R�D�O���$�Y�H

�%�H�D�U���0
�H�D�G�R �Z

�V���5�G

�0
�H�D�G�R�Z

���/ �D�U�N���/ �Q

�*
�D

�L�
O�E

�U�
D�

L�W�
K�

��*
�D

�S
���

5
�X

�Q

�$�V�K�Z�R
�U

�W
�K�� �/

�Q

�%�R�D�O���$�Y�H

�%�R�D�O���$�Y�H�%�U�R�R�N�V�L�G�H

�&�R�X�Q�W�U�\���3�O�D�F�H
�3�D�U�N

�7�K�H���*�D�W�H�V
�6�S�U�L�Q�J�I�L�H�O�G
�&�R�P�P�R�Q�V

�&�R�X�Q�W�U�\���3�O�D�F�H

�$�V�K�Z�R�U�W�K
�:�R�R�G�V

�%�R�D�O���$�Y�H�����%�X�V���� ��
�� ��

�.
�H

�V
�W�

U�H
�O�

��/
�Q �' �L�V�F�R�Y�H�U�\ �� �' �U

�+�D�U�Y�H�V�W�� �)�L�H�O�G�V���'�U�( �P
�P�D�� �&

�W

�7
�R

�Z
�K

�H
�H

��
�'�

U

�7�R
�U

�U
�H

�\ �� �/ �Q

�7�R
�U

�U
�H

�\ �� �/ �Q

�7�R�U�U�H�\ �� �/ �Q

�7
�D

�Q
�N�

���
���/

�Q�6
���$

�F
�D

�G
�H

�P
�\ �� �6

�W

�%�H�D�F�R�Q�� �&�L�U

�/�L�E�H�U�W�\
�+�L�O�O

�%�H�D�F�R�Q�� �&�L�U

�/ �D�P�S�� �3�R�V�W�� �/ �Q

�%�H�O�O�H���$�Y�H

�%
�H

�O
�O

�H
���$�Y

�H

�. �L�P�S�R�U�W���$�Y�H

�. �D�\ �Z�R�R�G�� �' �U

�. �D�\ �� �6�W

�. �D�W�K�U�\ �Q���6�W

�. �D�U�P�H�O�� �6�W �0
�R

�Q
�W

�F
�O

�D
�L

�U
�� �/ �Q

�.�D�\�Z�R�R�G

�/ �L�Q�G�H�Q�� �+�D�O�O�� �5�G

�. �D
�U�O�D�� �:�D

�\
�.�D�\�Z�R�R�G���3�D�U�N

�& �H �G �D �U �� �5 �X �Q�/ �L�Q�G�H�Q���+�D�O�O���
5�G

�* �D�L�O�E�U�D�L�W�K���* �D�S���5�X�Q �7�X�V�V�H�\
�0�R�X�Q�W�D�L�Q���3�D�U����

�%
�H

�D
�U

�� �
0

�H
�D

�G
�R

�Z
�V

�� �
5

�G

�0 �H�D�G�R�Z���/ �D�U�N���/
�Q

�* �H�Q
�H�U�D

�O���3�R�W�W�H�U���+�Z�\

�%�R�D�O���$�Y�H

�+�L�G�G�H�Q���/�D�N�H
�(�V�W�D�W�H�V

�&�H�G�D�U���5�X�Q

�$�O�W�H�U�Q�D�W�L�Y�H�V���R�Q���W�K�H���V�D�P�H
�D�O�L�J�Q�P�H�Q�W���L�Q���W�K�L�V���V�H�F�W�L�R�Q
�$�O�W�H�U�Q�D�W�L�Y�H�V���R�Q���W�K�H���V�D�P�H
�D�O�L�J�Q�P�H�Q�W���L�Q���W�K�L�V���V�H�F�W�L�R�Q

�� ���������� ����������������

�)�H�H�W

�o

�o
�/�H�J�H�Q�G

�3�U�R�M�H�F�W���$�U�H�D

�1�R�U�W�K���$�O�W�H�U�Q�D�W�L�Y�H

�&�H�Q�W�U�D�O���$�O�W�H�U�Q�D�W�L�Y�H

�6�R�X�W�K���$�O�W�H�U�Q�D�W�L�Y�H

�.�D�U�V�W���*�H�R�O�R�J�L�F���$�U�H�D

�*�U�H�D�W�H�U���7�X�V�V�H�\���0�R�X�Q�W�D�L�Q
�,�P�S�R�U�W�D�Q�W���%�L�U�G���$�U�H�D

�5�R�W�K�U�R�F�N���6�W�D�W�H���)�R�U�H�V�W�����S�D�U�W��
�D�Q�G���6�W�R�Q�H���0�R�X�Q�W�D�L�Q���,�P�S�R�U�W�D�Q�W
�%�L�U�G���$�U�H�D

�3�H�Q�Q�V�\�O�Y�D�Q�L�D���1�D�W�X�U�D�O
�+�H�U�L�W�D�J�H���&�R�U�H���+�D�E�L�W�D�W�����Z�L�W�K
�0�D�S���,�'��

�:�D�W�H�U�F�R�X�U�V�H

�:�H�W�O�D�Q�G

�3�U�R�G�X�F�W�L�Y�H���$�J�U�L�F�X�O�W�X�U�D�O���/�D�Q�G

�)�R�U�H�V�W�H�G���:�R�R�G�H�G���+�D�E�L�W�D�W



�G
�W

�P
�H

�Q
�H

�H
�O

�\�
���

���
���

���
���

���
���

���
���

���
���

�3
�0

���*
���

?�
���

�-
�1

�?
�3

�U
�R

�M
�H

�F
�W

�V
�?

�-
�1

���
���

���
���

�B
�6

�W
�D

�W
�H

�&
�R

�O
�O

�H
�J

�H
�?

�0
�D

�S
�V

�?
�-

�1
���

���
���

���
�B

���
B

�1
�D

�W
�X

�U
�D

�O
�B

�7
�(

�B
�5

�H
�V

�R
�X

�U
�F

�H
�V

�?
�-

�1
���

���
���

���
�B

�1
�D

�W
�X

�U
�D

�O
�B

�5
�H

�V
�R

�X
�U

�F
�H

�V
���

D
�S

�U
�[

�)�L�J�X�U�H����

�W�H�U�U�D�F�R�Q���F�R�P
�5�H�Y�L�H�Z�H�G���%�\��

�'�U�D�Z�Q���%�\��
�-�X�O�\����������

�'�D�W�H��
�-�1������������

�3�U�R�M�H�F�W���1�R����

�6�W�D�W�H���&�R�O�O�H�J�H���$�U�H�D���&�R�Q�Q�H�F�W�R�U���3�U�R�M�H�F�W
�&�H�Q�W�U�H���&�R�X�Q�W�\�����3�H�Q�Q�V�\�O�Y�D�Q�L�D

�7�H�U�U�H�V�W�U�L�D�O���)�H�D�W�X�U�H�V

�6�K�H�H�W
�����R�I����

�3�+��������������������������������

�+�D�U�U�L�V�E�X�U�J�����3�$���������������������(�L�V�H�Q�K�R�Z�H�U���%�O�Y�G����������

�$�5�/

�'�7�0

�7�X
�V

�V
�H

�\ �� �9
�L

�H
�Z

�� �/ �Q

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�=�L�R�Q���+�L�O�O
�&�H�P�H�W�D�U�\�7�\ �O

�H�U�� �5
�G

�&
�K

�X
�U

�F
�K

�� �+
�L

�O
�O

�� �5
�G

�7�X�V�V�H�\�Y�L�O�O�H

�1�H�I �I �
� �5�G

�* �H�Q�H�U�D�O���3�R�W�W�H�U���+�Z�\

�7�X�V�V�H�\ �Y�L�O�O�H���5�G

�&
�K

�X
�U

�F
�K

���+
�L

�O
�O

���5
�G �&�R�O�\�H�U

�&�R�O�\ �H�U�� �5�G

�' �R�J�W�R�Z�Q�� �5�G

�6�L�Q�N�L�Q�J���&�U�H�H�N

�: �L�Q�G�\ �� �/ �Q

�5�R�E�L�Q�� �/ �Q

�%
�X

�E
�E

�� �5
�G�/ �L�Q�J�O�H�� �5�G

�%
�R

�D
�O

�� �
* �D

�S
�� �

5 �X
�Q

�$�L�U�S�R�U�W�� �5�G

�:�L�O�O�L�D�P�V�� �5�G
�<

�R
�X

�Q
�J

�� �/ �Q

�$ �L�U�S�R�U�W�� �5�G

�7�X�V�V�H�\�Y�L�O�O�H
�6�X�P�P�L�W

�6�X�P
�P

�L�W�
��'

�U

�6�
Z�D�Q

���/
�Q

�7�X�V�V�H�\ �Y�L�O�O�H���5�G

�7�X
�V

�V
�H

�\ �Y
�L

�O
�O

�H
�� �5

�G

�: �L�O�O�R�Z�� �/ �Q

�(�P�P�D�Q�X�H�O
�8�Q�L�R�Q

�&�H�P�H�W�H�U�\

�:�D�J�Q�H�U�� �5�G

�6
�W

�H
�Y

�H
�� �0

�L
�O

�O
�� �5

�G

�3
�D

�U
�N

�� �' �U

�' �R�Y�H�� �/ �Q

�:�D
�J

�Q
�H

�U
�� �5

�G

�,�U�R�Q���+�R�U�V
�H���/ �Q

�6�S�U�L�Q�J���&�U�H�H�N
�3�R�W�W�H�U���$�W�K�O�H�W�L�F

�&�R�P�S�O�H�[

�6�S�U�L�Q�J���&�U�H�H�N

�=�H�U�E�\ �� �5�G

�7�D�\ �O�R�U���+�L�O�O���5�G

�6
�X

�P
�P

�H
�U

�� �/ �Q

�6�O�H�H�S�\���&
�U�H�H�N

�7�X
�V

�V
�H

�\���6
�L

�Q
�N

���5
�G

�/�L�W�W�O�H���3�D�L�Q�W���/ �Q

�7�D�\ �O�R�U�� �+�L�O�O�� �5�G

�5�
D�F

�H�
W�U�

D�F
�N�

��5
�G

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�* �H�Q�H�U�D�O���3�R�W�W�H�
U���+�Z�\ �7�X�V�V�H�\

�6�L�Q�N

�& �H �G �D �U �� �5 �X �Q

�+�L�G�G�H�Q���/ �D�N�H���' �U

�.�H
�Q

�Z
�D

�O
�N

�H
�� �/ �Q

�( �D
�U�O�\ �V�W�R�Z�Q�� �5�G

�( �D�U�O�\ �V�W�R�Z�Q�� �5�G

�' �H�Z

�H�
\ ��

�/
�Q

�6
�K

�D
�U

�H
�U

�� �5
�G

�6 �S �U �L �Q �J �� �& �U �H �H �N�6 �S �U �L �Q �J �� �& �U �H �H �N

�%�R�D�O���$�Y�H

�%�R�D�O���$�Y�H

�%
�D

�P�E�R
�R

�� �/ �Q

�/�D�X�U�H�O���0
�H�D�G�R�Z

���/�Q

�/�D�X�U�H�O���0�H�D�G�R�Z

�1�L�W�W�D�Q�\���*�U�R�Y�H

�6
�K

�D
�U

�H
�U

�� �5
�G

�7�K�U�H�H���6�S�U�L�Q�J�V���/ �Q

�* �H�Q�H�U�D�O���3�R�W�W�H�U���+�Z�\

�7�X�V�V�H�\�Y�L�O�O�H

�6�Z�D�Q���/�D�Q�H

�+�L�G�G�H�Q���/�D�N�H
�(�V�W�D�W�H�V

�� ���������� ����������������

�)�H�H�W

�o

�o
�/�H�J�H�Q�G

�3�U�R�M�H�F�W���$�U�H�D

�1�R�U�W�K���$�O�W�H�U�Q�D�W�L�Y�H

�&�H�Q�W�U�D�O���$�O�W�H�U�Q�D�W�L�Y�H

�6�R�X�W�K���$�O�W�H�U�Q�D�W�L�Y�H

�.�D�U�V�W���*�H�R�O�R�J�L�F���$�U�H�D

�*�U�H�D�W�H�U���7�X�V�V�H�\���0�R�X�Q�W�D�L�Q
�,�P�S�R�U�W�D�Q�W���%�L�U�G���$�U�H�D

�5�R�W�K�U�R�F�N���6�W�D�W�H���)�R�U�H�V�W�����S�D�U�W��
�D�Q�G���6�W�R�Q�H���0�R�X�Q�W�D�L�Q���,�P�S�R�U�W�D�Q�W
�%�L�U�G���$�U�H�D

�3�H�Q�Q�V�\�O�Y�D�Q�L�D���1�D�W�X�U�D�O
�+�H�U�L�W�D�J�H���&�R�U�H���+�D�E�L�W�D�W�����Z�L�W�K
�0�D�S���,�'��

�:�D�W�H�U�F�R�X�U�V�H

�:�H�W�O�D�Q�G

�3�U�R�G�X�F�W�L�Y�H���$�J�U�L�F�X�O�W�X�U�D�O���/�D�Q�G

�)�R�U�H�V�W�H�G���:�R�R�G�H�G���+�D�E�L�W�D�W



�G
�W

�P
�H

�Q
�H

�H
�O

�\�
���

���
���

���
���

���
���

���
���

���
���

�3
�0

���*
���

?�
���

�-
�1

�?
�3

�U
�R

�M
�H

�F
�W

�V
�?

�-
�1

���
���

���
���

�B
�6

�W
�D

�W
�H

�&
�R

�O
�O

�H
�J

�H
�?

�0
�D

�S
�V

�?
�-

�1
���

���
���

���
�B

���
B

�1
�D

�W
�X

�U
�D

�O
�B

�7
�(

�B
�5

�H
�V

�R
�X

�U
�F

�H
�V

�?
�-

�1
���

���
���

���
�B

�1
�D

�W
�X

�U
�D

�O
�B

�5
�H

�V
�R

�X
�U

�F
�H

�V
���

D
�S

�U
�[

�)�L�J�X�U�H����

�W�H�U�U�D�F�R�Q���F�R�P
�5�H�Y�L�H�Z�H�G���%�\��

�'�U�D�Z�Q���%�\��
�-�X�O�\����������

�'�D�W�H��
�-�1������������

�3�U�R�M�H�F�W���1�R����

�6�W�D�W�H���&�R�O�O�H�J�H���$�U�H�D���&�R�Q�Q�H�F�W�R�U���3�U�R�M�H�F�W
�&�H�Q�W�U�H���&�R�X�Q�W�\�����3�H�Q�Q�V�\�O�Y�D�Q�L�D

�7�H�U�U�H�V�W�U�L�D�O���)�H�D�W�X�U�H�V

�6�K�H�H�W
�����R�I����

�3�+��������������������������������

�+�D�U�U�L�V�E�X�U�J�����3�$���������������������(�L�V�H�Q�K�R�Z�H�U���%�O�Y�G����������

�$�5�/

�'�7�0

�3�R�W�W�H�U�V���0�L�O�O�V

�3�R�W�W�H�U�V���0�L�O�O�V
�&�H�P�H�W�H�U�\

�0
�R

�X
�Q

�W�
D�

L�Q
�� �

%�
D�F

�N�
��5

�G

�=�X�F�N�� �5�G

�3�H�P
�E�U�R�N�H���/ �Q

�6 �L �Q �N �L �Q �J �� �& �U �H �H �N

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�6�N�\ �Y�L�H�Z�� �' �U

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�3�D�U�� �6�R�Q�L�F�V�� �5�G

�' �R�
J�W

�R
�Z

�Q
���

5�
G

�0 �R�X�Q�W�D�L�Q�� �%
�D�F�N�� �5

�G

�0
�R

�X
�Q

�W�
D�

L�Q
���%

�D�
F�N

���5
�G

�5�H�G���0�L�O�O

�5
�H

�G
�� �

0�L
�O

�O
�� �

5�G

�6
�L�Q

�N�
L�Q

�J���&
�U�H�H

�N

�2�O
�G

�� �) �R�U�W
�� �5�G

�6�S�U�X�F�H�W�R�Z�Q
�&�H�P�H�W�H�U�\

�5
�H

�G
��

�0
�L

�O
�O

��
�5

�G

�* �R�R�G�K�D�U�W
�� �5�G

�* �H�D�U�\ �� �5�G

�*�H�D�U�\ �� �5�G
�6�L�Q�N�L�Q�J���&�U�H�H�N

�0�F�&�R�R�O�� �5
�G

�&�H�Q�W�U�H���$�L�U���3�D�U�N

�$�L�U
�S�R

�U
�W

�� �5
�G

�6�L�Q�N�L�Q�J���&�U�H�H�N

�* �H�D�U�\
���5�G�: �K�L�W�H�P�D�Q�� �' �U

�5
�H�G�� �0

�L�O�O���5�G

�&
�K

�X
�U

�F
�K

�� �+
�L

�O
�O

�� �5
�G

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�=�L�R�Q���+�L�O�O
�&�H�P�H�W�D�U�\

�7�\ �O
�H

�U
�� �5

�G

�&
�K

�X
�U

�F
�K

�� �+
�L

�O
�O

�� �5
�G

�7�X�V�V�H�\�Y�L�O�O�H

�1
�H

�I �
I ��

�5
�G

�* �H�Q�H�U�D�O���3
�R�W�W�H�U���+

�Z�\

�7�X�V�V�H�\ �Y�L�O�O�H���5�G

�&
�K

�X
�U

�F
�K

�� �+
�L

�O
�O

�� �5
�G

�&�R�O�\�H�U�&�R�O�\ �H�U�� �5�G

�' �R
�J�W

�R
�Z�Q

�� �5
�G

�6
�L�Q

�N�L�Q�J��
�&�U�H

�H�N

�: �L�Q�G�\ �� �/ �Q �%
�R

�D
�O

�� �
* �

D
�S

�� �
5

�X
�Q

�$�L�U
�S

�R
�U

�W
�� �5

�G

�:�L
�O

�O
�L�D

�P�V�� �5
�G

�<�R
�X

�Q
�J�� �/ �Q

�$�L�U�S�R�U�W�� �5�G

�7�X�V�V�H�\�Y�L�O�O�H
�6�X�P�P�L�W

�6�
X�P

�P
�L�W

���'
�U

�6
�Z

�D�
Q�

��/
�Q

�7�X�V�V�H�\ �Y�L�O�O�H���5�G

�7�X
�V

�V
�H

�\ �Y
�L

�O
�O

�H
�� �5

�G

�: �L
�O�O�R�Z�� �/ �

Q

�(�P�P�D�Q�X�H�O
�8�Q�L�R�Q

�&�H�P�H�W�H�U�\

�' �R
�Y�H�� �/ �

Q

�3�R�W�W�H�U���$�W�K�O�H�W�L�F
�&�R�P�S�O�H�[

�=�H�U�E�\ �� �5
�G

�7�D�\ �O�R�U���+�L�O�O���5�G

�6�O�H �H�S�\ ���&
�U�H�H�N

�7�X
�V

�V
�H

�\ �� �6
�L

�Q
�N

�� �5
�G

�7�D�\ �O�R�U�� �+�L�O�O�� �5�G

�5
�D�

F�
H�

W�U
�D

�F
�N

���
5�

G

�* �H�Q�H�U�D�O�� �3�R�W�W�H�U�� �+�Z�\

�* �H�Q�H�U�D�O�� �3
�R�W�W�H�U�� �+

�Z�\

�7�X�V�V�H�\
�6�L�Q�N

�$�O�W�H�U�Q�D�W�L�Y�H�V���R�Q���W�K�H���V�D�P�H
�D�O�L�J�Q�P�H�Q�W���L�Q���W�K�L�V���V�H�F�W�L�R�Q
�$�O�W�H�U�Q�D�W�L�Y�H�V���R�Q���W�K�H���V�D�P�H
�D�O�L�J�Q�P�H�Q�W���L�Q���W�K�L�V���V�H�F�W�L�R�Q

�6�Z�D�Q���/�D�Q�H

�7�X�V�V�H�\�Y�L�O�O�H

�� ���������� ����������������

�)�H�H�W

�o

�o
�/�H�J�H�Q�G

�3�U�R�M�H�F�W���$�U�H�D

�1�R�U�W�K���$�O�W�H�U�Q�D�W�L�Y�H

�&�H�Q�W�U�D�O���$�O�W�H�U�Q�D�W�L�Y�H

�6�R�X�W�K���$�O�W�H�U�Q�D�W�L�Y�H

�.�D�U�V�W���*�H�R�O�R�J�L�F���$�U�H�D

�5�R�W�K�U�R�F�N���6�W�D�W�H���)�R�U�H�V�W�����S�D�U�W��
�D�Q�G���6�W�R�Q�H���0�R�X�Q�W�D�L�Q���,�P�S�R�U�W�D�Q�W
�%�L�U�G���$�U�H�D

�3�H�Q�Q�V�\�O�Y�D�Q�L�D���1�D�W�X�U�D�O
�+�H�U�L�W�D�J�H���&�R�U�H���+�D�E�L�W�D�W�����Z�L�W�K
�0�D�S���,�'��

�:�D�W�H�U�F�R�X�U�V�H

�:�H�W�O�D�Q�G

�3�U�R�G�X�F�W�L�Y�H���$�J�U�L�F�X�O�W�X�U�D�O���/�D�Q�G

�)�R�U�H�V�W�H�G���:�R�R�G�H�G���+�D�E�L�W�D�W





https://www.dcnr.pa.gov/Pages/default.aspx
https://data-library-audubon.hub.arcgis.com/
https://www.naturalheritage.state.pa.us/
https://www.fws.gov/northeast/pafo/endangered/indianabat.html
https://ecos.fws.gov/ecp0/profile/speciesProfile.action?spcode=A0JE
https://www.fws.gov/northeast/pafo/bald_eagle_map.html

