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THEMATIC AREA:  
AQUATIC
MISSION: To maintain native habitats and endemic aquatic species in their current  
locations or support these as they migrate with land use and climate changes in the future.

� �>6FLHQFH�REMHFWLYH@�Quantitatively describe current and future hydrologic and structural habitat 
conditions, and aquatic population trends (in order). 

� >0DQDJHPHQW�REMHFWLYH@ To set conservation goals for both.

A. HEADING: REGIONAL LEVEL
1.   PROGRAM: Landscape-level Disturbances & System-level Response

       ([DPLQHV� PDMRU� GLVWXUEDQFHV� �LQFOXGHV� FOLPDWH� FKDQJH�� DV� ZHOO� DV� WKH� LPSDFWV� DVVRFLDWHG� ZLWK� WKHVH�� 
UHJDUGOHVV�RI�HFRORJLFDO�RUJDQL]DWLRQ��H�J���FRPPXQLW\��VSHFLHV��SRSXODWLRQ��

PROGRAM DESCRIPTION: 7KLV�3URJUDP�ORRNV�DW�ELRORJLFDO�LQWHJULW\��HFRORJLFDO�ÁRZV�DQG�HFRORJLFDO�
IXQFWLRQ�LQ�UHVSRQVH�WR�ODUJH�VFDOH��WUDQVIRUPDWLRQ�DOWHUDWLRQ�RI�WKH�V\VWHP���FKDQJH�RI�VWDWH��JHQHUDOO\�EH\RQG�
WKH�)RFDO�0DQDJHPHQW�/HYHO��DQG�ODUJH�VFDOH�RU�UHJLRQDO�SODQQLQJ�WRROV�

D��&OLPDWH�&KDQJH��8VLQJ�H[LVWLQJ�&&�PRGHOV��ZRUN�ZLWK�12$$�DQG�WKH�86*6�&OLPDWH�6FLHQFH�
&HQWHUV�WR�GHYHORS�GRZQ�VFDOHG�FOLPDWH�FKDQJH�PRGHOV�DQG�REVHUYDWLRQDO�GDWD�IRU�WKH�/&&�WKDW�
FDQ������KHOS�PDQDJHUV�SUHGLFW�OLNHO\�LPSDFWV�WR�WKH�UHJLRQ·V�ZDWHU�UHVRXUFHV��DTXDWLF�VSHFLHV��DQG�
human systems that rely upon those resources; (2) facilitate the development of more robust regional 
mitigation, monitoring and management plans; and (3) help managers provide meaningful input to 
IXWXUH�UHYLVLRQV�RI�VWDWH�DQG�)HGHUDO�ZDWHU�UHJXODWLRQV�

b. Expanding Energy and Related Infrastructure and Roads

F��8UEDQL]DWLRQ�DQG�3RSXODWLRQ�*URZWK�

d. Effects of Air Pollution

(Grouping) –�)RXQGDWLRQDO�6WRFN�WDNLQJ�$VVHVVPHQW�&ODVVLÀFDWLRQ�6\VWHP

 •  Project Description: [N] Conduct a comparative analysis of existing landscape planning tools. 

 •  Project Description:� >6@�&RQGXFW�VWUHDP�KDELWDW�DQG�ULSDULDQ�FRUULGRU�FODVVLÀFDWLRQ�DW�ÀQH�
VFDOH�>H�J��FDWFKPHQW�OHYHO@�WR�DOORZ�PRGHOLQJ�WKDW�FDQ�EH�H[SDQGHG�WR�WKH�ODQGVFDSH�VFDOH��
Have adequate data at the catchment scale [and] link models to GIS to make the data more 
visual and available to partners. >&23�&RPPHQW��71&��71��KDV�D�JRRG�H[DPSOH�RI�WKLV��FRPSLOLQJ��
QRW�ÀHOG�FROOHFWLQJ��FDWFKPHQW�GDWD�DQG�OLQNLQJ�WR�*,6��,QFOXGHV�SURMHFWLRQV�RI�XUEDQ�JURZWK��HQHUJ\�
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GHYHORSPHQW��DJULFXOWXUDO�ODQG�XVH��ULSDULDQ�KDELWDW�TXDOLW\�PDSSHG�RQWR�DUHDV�RI�VSHFLHV�GLYHUVLW\�@

 •  Project Description: [S] Using a science-based methodology, identify priority species for the  
$SS�/&&��DURXQG�ZKLFK�SDUWQHUV�FDQ�FROODERUDWH�WR�DGGUHVV�DQG�UHPRYH�RU�PLQLPL]H�WKUHDWV���
>&23�&RPPHQW��&RQVLGHU�WKH�XVH�RI�HQYLURQPHQWDO�PDSSLQJ�WR�PDWFK�VSHFLHV�DQG�FKDQJHV�LQ�FOLPDWH�
ZLWK�PDSSLQJ�WRROV�DV�D�FRPSRQHQW�RI�WKUHDWV�DQDO\VLV³86):6�5$03��7KLV�WRRO�FRXOG�EH�XVHG�WR�
ORRN�DW�HQYLURQPHQWDO�FKDQJHV�DQG�FKDQJHV�WR�VSHFLHV�PDWFKHG�HQYLURQPHQWV�@

(Grouping) –�&OLPDWH�&KDQJH�6FLHQFH�DQG�$ELRWLF�RU�0HFKDQLFDO�$VSHFWV

 •  Project Description: [S] Develop a regional comprehensive description of seasonal and 
GLXUQDO�WKHUPDO�DQG�ÁRZ�FKDUDFWHULVWLFV�RI�VXUIDFH�ZDWHUV�LQFOXGLQJ�HIIHFWV�RI�FOLPDWH�FKDQJH��
>&23�&RPPHQWV�����:RXOG�QHHG�WR�EH� WLHG� WR�D�FODVVLÀFDWLRQ�VFKHPH��H�J��� FROG�KHDGZDWHUV��ZDUP�
PHGLXP�ULYHUV��HWF���WR�EH�PRUH�GHVFULSWLYH�UDWKHU�WKDQ�RYHUO\�JHQHUDOL]HG�����+DYH�VHHQ�VRPHWKLQJ�
OLNH�WKLV�IRU�ÁRZV�DQG�SUHFLSLWDWLRQ��IURP�9$�VRXWKZDUG�WR�*$�$WODQWLF�GUDLQDJH�VWUHDPV��LQ�'HF������
-$:5$�DUWLFOH��´6WUHDPÁRZ�FKDQJHV�LQ�WKH�6RXWK�$WODQWLF��8QLWHG�6WDWHV�GXULQJ�WKH�PLG�²�DQG�ODWH�
��WK�FHQWXU\µ�@

 •  Project Description: [S]�'HYHORS�PRGHOV�DQDO\WLFDO�WHFK�WR�EULGJH�WKH�JDS�EHWZHHQ�GRZQ-
VFDOHG�*OREDO�&OLPDWH�0RGHOV�DQG�ZDWHUVKHG�EDVHG�SURMHFWLRQV�RI�FOLPDWH�FKDQJH�HIIHFWV�RQ�
aquatic species and habitats. 

 •  Project Description: [S/N] Project the impact of land-use and climate change on the delivery 
RI�NH\�DTXDWLF�HFRV\VWHP�VHUYLFHV��LQFOXGLQJ�WKH�ORVV�RI�FROG�FRRO�ZDWHU�KDELWDWV�LQ�UHVSRQVH�
to thermal regime shift. 

(Grouping) –�&OLPDWH�&KDQJH�,PSDFWV�RQ�(FRORJLFDO�)XQFWLRQ�DQG�5HVSRQVH�WR�&KDQJHV�

 •  Project Description:�'HYHORS�D�ZHE�EDVHG�WRRO� IRU�ULSDULDQ�UHVWRUDWLRQ�EDVHG�RQ�YDULDEOHV� 
indicative of climate change resiliency. 

   [AppLCC FY11/12 Funded Project: �1LVORZ�86)6��´:HE�%DVHG�7RRO� IRU�5LSDULDQ�
Restoration Prioritization to Promote Climate Change Resilience (RPCCR) in Eastern US 
Streams”]

 •  Project Description:�>1@�,GHQWLI\�ULSDULDQ�DQG�ÁRRGSODLQ�YHJHWDWLRQ�ZLWK�FOLPDWH�FKDQJH�HIIHFWV�
on aquatic community and the food chain. Of particulate interest is the ability of riparian and 
ÁRRGSODLQ�YHJHWDWLRQ�WR�PRGHUDWH�FKDQJHV�WR�IRRG�ZHEV�LQ�VSHFLHV�FRPSRVLWLRQ�DQG�FKDQJHV�
to aquatic communities. >&23�&RPPHQW��&RQVLGHU�DOVR�WKH�LPSDFW�E\�LQYDVLYH�RU�QXLVDQFH�VSHFLHV�RU�
VSHFLHV��$VLDQ�FDUS��]HEUD�PXVVHOV��1HZ�=HDODQG�PXG�VQDLO���WKHVH�VSHFLHV�LPSDFW�IRRG�ZHEV��HQHUJ\�
ÁRZV��HWF�@
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 •  Project Description: [N]� 'RFXPHQW� WKH� HIIHFWV� RI� H[WUHPH� HYHQWV� RQ� NH\� KDELWDW� �VSHFLÀ-
cally changes in structure & composition). >&23�&RPPHQWV����`�1HHG�WR�FODULI\�LI�IRFXV�LV�JHQHUDO�
ZHDWKHU"��+\GURORJLF�HYHQWV"����7KLV�ZRXOG�UHTXLUH�LQIRUPDWLRQ�RQ�KRZ�SHDN�UDLQIDOO�DQG�UXQRII�HYHQWV� 
DUH�FKDQJLQJ�ZLWK�FOLPDWH�DQG�ODQG�XVH�FKDQJH�@

 •  Project Description: [S]�,GHQWLI\�WHPS�DQG�ÁRZ�WROHUDQFH�OLPLWV�RI�VSHFLHV��>&23�&RPPHQWV�� 
���+RZ�ZRXOG�WKLV�EH�QDUURZHG"�1DUURZ�WR�D�WD[RQRPLF�JURXS�RU�JURXS�RI�NH\VWRQH�SULRULW\� 
VXUURJDWH� VSHFLHV�� ��� 6HH� KWWSV���QFFZVF�XVJV�JRY�GLVSOD\�SURMHFW��I�F���GH�E����F�F���E��� 
��������H�E��DEI�FH���IHH��WKLV�&6&�SURMHFW�RQ�VSDWLDO�DQG�WHPSRUDO�YDULDELOLW\�RI�ÀVKHV�LQ�UHVSRQVH�
WR�FOLPDWH�FKDQJH�PD\�EH�D�JRRG�JXLGH�IRU�ZRUN�UHODWHG�WR�EHQWKLFV�RU�RWKHU�WDUJHW�VSHFLHV�@

 • Project Description: Determine species/taxa contaminants/toxicity thresholds.

 •  Project Description: [N]�0RGHO�DQG�LGHQWLI\��IRU�7	(�VSHFLHV��ZKHUH�QDWXUDO�UHIXJLD�DUH�OLNHO\�
WR�RFFXU�LQ�OLJKW�RI�FKDQJLQJ�FOLPDWH�RU�DOWHUHG�HQYLURQPHQWV�DQG�ZKHUH�WKHUH�LV�SRWHQWLDO�IRU�
UHVHUYHV�DQG�FDSWLYH�KROGLQJ�RI�(YROXWLRQDU\�6LJQLÀFDQW�8QLWV��(68��

 •  Project Description: [S] Develop a method to utilize mussels and their habitat as an indi-
cator to identify multi species refugia, restoration sites for priority species, monitoring, and  
ZDWHUVKHG�UHVWRUDWLRQ��

 •  Project Description: [S] Develop methods to rank taxonomically-related groups of species  
resistance and resiliency to climate change using generic traits.

 •  Project Description: [S]�'HYHORS�D�ULJRURXV�SUHGLFWLYH�XQGHUVWDQGLQJ�RI�WKH�QHW�ZDWHU�TXDOLW\�
outcomes from aquatic species restoration/augmentation.

(Grouping) –�(QHUJ\�DQG�5HODWHG�,QIUDVWUXFWXUH�DQG�5RDGV

 •  Project Description:�'HYHORS�ÁRZ�HFRORJ\�UHODWLRQVKLSV�WR�HQDEOH�VWDWHV�WR�UHGLUHFW�RU�FKDQJH�
WKHLU�ÁRZ�VWDQGDUGV� WR� HQVXUH� DGHTXDWH�SURWHFWLRQ�RI� DTXDWLF� HFRV\VWHPV��5HYLHZ�H[LVWLQJ�
information. Compile and make information available.

   [AppLCC FY11/12 Funded Project: (Fisher & Walter/Cornell University) “Development 
RI� D� K\GURORJLF� IRXQGDWLRQ� DQG� ÁRZ�HFRORJ\� UHODWLRQVKLSV� IRU� PRQLWRULQJ� ULYHULQH�
resources in the Marcellus Shale region”]

 •  Project Description: Determine the effects of resource extraction – related to energy development.

   o  (related/component) Sitings; physical landscape; effects of fragmentation, and net-
ZRUN�UHIXJLD�DQG�FRQQHFWLYLW\�VHGLPHQWDWLRQ�
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   o  (related) [N] Create an interactive GIS-based decision support tool useful in the plan-
ning and impact analysis stage for siting energy-related projects and for reducing 
environmental impacts of the footprint of these projects.

  o  (related)� 9XOQHUDELOLW\� DQG� LPSDFWV� RI� DTXDWLF� VSHFLHV� IURP� WKH� TXDQWLW\� RI�ZDWHU�
extraction for the various methods of gas shale development in Appalachia. 

 •  Project Description: [S] Determine if dissolved ion/ions and or heavy metals discharged 
GRZQVWUHDP� RI� VXUIDFH� DQG� XQGHUJURXQG� PLQLQJ� VLWHV� DUH� WR[LF� WR� DTXDWLF� RUJDQLVPV�� 
PROOXVNV� RU� ÀVKHV�� 6SHFLÀFDOO\�� LGHQWLI\� WKH� HIIHFWV� RI� FKHPLFDOV� FRQVWLWXHQWV� DVVRFLDWHG�
ZLWK�FRDO�SURFHVVLQJ�DQG�VWRUDJH��Á\�DVK��DQG�GLVFKDUJHV�IURP�VHWWOLQJ�SRQGV�RQ�VXUYLYDO�� 
FRQGLWLRQ� DQG� UHSURGXFWLRQ� RI� ÀVK� DQG� DTXDWLF� LQYHUWHEUDWHV�� HVSHFLDOO\� ODFNLQJ� WKLV�
LQIRUPDWLRQ� IRU� DOO� VWDJHV�RI� IUHVKZDWHU�PXVVHOV�� >&23�&RPPHQW�� /DE�ZRUN� LV� XQGHUZD\� RU� 
FRPSOHWHG�EXW�PDQ\�TXHVWLRQV�XQDQVZHUHG��/DFNLQJ� LV� LQ�VLWX�PHVRFRVP�VWXGLHV��86):6�IXQGHG�
86*6�WR�GR�WKLV�ZLWK�VXUURJDWH�ODE�RUJDQLVPV��PDQXVFULSW�ZULWWHQ��%XW�GRHV�LW�WUDQVODWH�WR�LQGLJ-
HQRXV�$SSDODFKLDQ�IDXQD"@

(Grouping) –�8UEDQL]DWLRQ��3RSXODWLRQ�*URZWK�DQG��'RPHVWLF�RU�,QGXVWULDO��:DWHU�'HPDQGV

 •  Project Description: [N]�3UHGLFW�WKH�LQÁXHQFH�RI�PDMRU�ODQG�XVH�FKDQJHV��H�J��XUEDQL]DWLRQ��
HWF���RQ�ÁRZ�UHJLPHV�ZLWKLQ�WKH�FRQWH[W�RI�FOLPDWH�FKDQJH��,QFOXGH�DOO�PDMRU�ZDWHU�ZLWKGUDZDOV��
e.g. energy extraction. 

  o  (related) Project Description: [N]� (YDOXDWH� WKH� HIIHFWV� RI� IXWXUH� SUHGLFWHG� ZDWHU� 
ZLWKGUDZDOV�DQG�UHWXUQ�ÁRZV�RQ�DTXDWLF�UHVRXUFHV�DQG�SRSXODWLRQV�

(Grouping) –�$JULFXOWXUDO�([SDQVLRQ�DQG��$J�UHODWHG��:DWHU�'HPDQGV

(Grouping) – Effects of Air Pollution 

 • Project Description: [N] Effects of atmospheric deposition on aquatic ecosystems.

 •  Project Description: [N] Improve understanding of the synergistic effects of complex  
mixtures (air contaminants).

(Grouping) –�&XPXODWLYH�,PSDFWV�
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B. HEADING: HUMAN DIMENSIONS
2. PROGRAM: Social Component

PROGRAM DESCRIPTION: 'HWHUPLQH�GLUHFW�DQG� LQWULQVLF�VRFLRHFRQRPLF�EHQHÀWV�RI�DTXDWLF�VSHFLHV�DQG�
resources.

(Grouping) – 9DOXH�(FRV\VWHP�6HUYLFHV�DQG�&RQÁLFW�

 •  Project Description: [N]�$QWLFLSDWH� SRWHQWLDO�ZDWHU� ULJKWV� FRQÁLFWV� EHWZHHQ� YDULRXV� XVHU�
JURXSV� DQG� GHYHORS� DOWHUQDWLYH� VROXWLRQV� WR� UHVROYH� FRQÁLFWLQJ� QHHGV� �H�J�� ZDWHU� VXSSO\�
YHUVXV� HFRORJLFDO� ÁRZ��� XVLQJ� D� VWUXFWXUHG� GHFLVLRQ�PDNLQJ� DSSURDFK� WKDW� FRQVLGHUV� WKH�
values of the various stakeholders in making land use decisions. 

 •  Project Description:� )RU� WKUHDWV� RIWHQ�SROLWLFDOO\�GLIÀFXOW� WR� DGGUHVV� �DJULFXOWXUH�� IRUHVWU\��
XUEDQ�JURZWK��PLQLQJ��HWF����FRQGXFW�VRFLRORJLFDO�VWXGLHV�WR�VHUYH�DV�WKH�IRXQGDWLRQ�WR�GHYHORS�
and communicate culturally viable solutions across the landscape.

 •  Project Description:�(YDOXDWH�UHODWLYH�ULVNV�DVVRFLDWHG�ZLWK�LQYDVLYH�QRQ�QDWLYH�VSHFLHV�LQ�
the context of social behaviors that value these species (aquaculture, pay lakes and streams, 
UHOLJLRXV�UHOHDVHV�RI�VSHFLHV���DQG�WKHUHE\�LQFUHDVH�WKUHDWV�WR�QDWLYH�IDXQD�DQG�ÁRUD�

 •  Project Description: [N] [S]�&ROOHFW�GDWD�DQG�PRGHO�HFRV\VWHP�VHUYLFHV��H�J��FOHDQ�ZDWHU��DQG�
social values (e.g. open space) to quantify and establish thresholds for ecosystem functions.

  o  (related) Project Description: [S]�0HDVXUH�DQG�PDS�WKH�FDSDFLW\�WR�SURYLGH��DQG�ÁRZ�
RI��NH\�DTXDWLF�HFRV\VWHP�VHUYLFHV� �L�H���ZH�QHHG�EDVLF� LQYHQWRULHV�RI�(6�VR�ZH�FDQ�
formulate management questions and approaches).

(Grouping) –�5HFUHDWLRQDO��&RPPHUFLDO��6XEVLVWHQFH�8VH�

 •  Project Description: [N]� 'HWHUPLQH� WKH� HFRQRPLF� DQG� VRFLDO� YDOXH� RI� YDULRXV� ÀVKHULHV�� 
>&23� &RPPHQW�� 86):6� )LVKHULHV� 3URJUDP� KDV� FRPSOHWHG� DQ� HFRQRPLF� HYDOXDWLRQ� IRU� ÀVKHULHV�� 
EXW�WKLV�GLG�QRW�LQFOXGH�PXVVHOV�@

 •  Project Description: [N] What is the magnitude of current use and trends of recreational use?

 •  Project Description: [N] What is the magnitude of current use and trends of commercial use?

 •  Project Description: [N] What is the magnitude of current use and trends of subsistence use?
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C. HEADING: SYSTEM LEVEL
SYSTEM LEVEL DESCRIPTION: &RPSLOH�GDWD�WR�KHOS�SDUWQHUV�DQG�VWDNHKROGHUV�EHWWHU�XQGHUVWDQG�WKH�W\SHV�
RI�DTXDWLF�KDELWDWV�WKDW�RFFXU�ZLWKLQ�WKH�/&&��WKH�GLVWULEXWLRQ�DQG�FRQGLWLRQ�RI�WKRVH�KDELWDWV��LVVXHV�WKUHDWHQLQJ�WKH�
TXDOLW\�RI�WKRVH�KDELWDWV��WKH�UHODWLYH�LPSRUWDQFH�RI�WKRVH�KDELWDWV�IRU�VSHFLHV�FRQVHUYDWLRQ�ZLWKLQ�HDFK�RI�WKH�VWDWHV��
DQG�WHFKQLTXHV�WKDW�FDQ�EH�XVHG�WR�UHVWRUH�WKRVH�KDELWDWV�DIWHU�WKH\�KDYH�EHHQ�GHJUDGHG��H�J���FRQQHFWLYLW\��ZDWHU�
TXDOLW\��KDELWDW�TXDOLW\�LQFOXGLQJ�ULSDULDQ�KDELWDW��LQVWUHDP��DQG�VWUXFWXUDO�KDELWDW��KDELWDW�TXDQWLW\��K\GURORJ\�
LQFOXGLQJ�ZDWHU�TXDQWLW\�DQG�WLPLQJ��GLVWULEXWLRQ��

3.  PROGRAM: Ecological Functions of Managed/Human-Altered Systems

PROGRAM DESCRIPTION: Describe how altered systems function and how they can best be managed.

(Grouping) –�)RXQGDWLRQDO�6WRFN�WDNLQJ�$VVHVVPHQW�&ODVVLÀFDWLRQ�6\VWHP

 •  Project Description: Assessment of common hydrologic models/hydrologic data (models 
like stream stats for non-gauged streams) (common to both Program 3 & 4). >&23�&RPPHQW��
7KLV�LV�TXLWH�LPSRUWDQW��3UHGLFWLRQ�LQ�XQJDJJHG�EDVLQV��38%��KDV�EHHQ�D�ELJ�WUHQG�LQ�K\GURORJ\�ODWHO\��
mainly because there is concern that we will miss important changes if we only rely on very limited and 
LQFUHDVLQJO\�VSDUVH��WHPSRUDOO\��JDJH�GDWD�@

(Grouping) –�%DUULHUV��)ORZV�DQG�6SHFLHV�0RYHPHQW��DQG�)UDJPHQWDWLRQ��3RSXODWLRQV�DQG�+DELWDWV�

 •  Project Description:�'HYHORS�PRGHOV�WR�VKRZ�ZKHUH�EDUULHU�UHPRYDO�ZRXOG�EH�PRVW�HIIHFWLYH�
in species recovery and improving resiliency in the face of climate change.

  o  (related) [S] Develop a method to evaluate the effect of barriers (chemical, physical, 
DQG�ELRORJLFDO�� DQG� WKH� LQWHUDFWLRQ�EHWZHHQ� WKRVH�EDUULHUV�� >&23�&RPPHQW�� 6HYHUDO�
&23�PHPEHUV�VDLG�WKLV�ZDV�D�ORZHU�SULRULW\�WKDQ�WKH�SULPDU\�3URMHFW�'HVFULSWLRQ�DERYH��DQG��
IRU�WKHVH�HYDOXDWLRQV�WR�PRYH�IRUZDUG��PRUH�VSHFLÀF�ODQJXDJH�ZRXOG�KDYH�WR�EH�GHYHORSHG�IRU�
WKLV�VFLHQFH�QHHG�@

  o  (related) [N] Evaluate the effects of fragmentation (connectivity) on aquatic species 
– evaluate the genetic and demographic effects on population viability and resiliency, 
and the effect on animal movement and dispersal.

  o  (related) [N]�'HYHORS�EDUULHU� UHPRYDO�SULRULWL]DWLRQ�VFKHPH�ZLWK�PXOWLSOH�FULWHULD���
,QFOXGH�DVVHVVPHQW�RI�ZKHQ�LV�LW�GHVLUDEOH�DQG�XQGHVLUDEOH�WR�UHPRYH�EDUULHUV�

 •  Project Description [S] 8QGHUVWDQG� WKH� LQÁXHQFH� RI� K\GURORJ\� DQG� VHGLPHQW� WUDQVSRUW�
around dams.
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(Grouping) –�0LWLJDWLQJ�$J�DQG�)RUHVWU\�,PSDFWV

(Grouping) – 3URWHFWLRQ�	�5HVWRUDWLRQ�$SSURDFKHV

 •  Project Description: [S/N] Evaluate the relative effectiveness of various stream restora-
tion techniques including riparian protection measures across different scales and land use  
SUDFWLFHV���WR�UHVWRUH�ERWK�IXQFWLRQ�DQG�VWUXFWXUH��DQG�WR�SURWHFW�ZDWHU�TXDOLW\�DQG�KDELWDW��
Need to identify reference reaches to properly design and evaluate restoration projects.�>&23�
&RPPHQW��)RFXV�VKRXOG�EH�RQ�LQVWUHDP�EDUULHUV�@

  o  (related/component): [S] ID factors and elements of unsuccessful and successful res-
toration techniques. 

  o  (related/component): Develop a protocol using these factors to identify areas for  
restoration. (Compare against control sites).

 •  Project Description: [N] 'HWHUPLQH� WKH� HIIHFWV� RI� VWRUPZDWHU� PDQDJHPHQW�LPSHUYLRXV�
VXUIDFHV� RQ� DTXDWLFV� KDELWDWV� DQG� KRZ� WKHVH� PLJKW� YDU\� IRU� GLIIHUHQW� W\SHV� RI� DTXDWLF� 
RUJDQLVPV��EHQWKLF�PDFURLQYHUWHEUDWHV��PXVVHOV��YV��EHQWKLF�ÀVKHV��YV��PLG�ZDWHU�ÀVKHV��YV��
ÀVKHV�ZLWK�GLIIHUHQW�W\SHV�RI�VSDZQLQJ�UHTXLUHPHQWV�

 •  Project Description: [N]�(YDOXDWH�WKH�XSVWUHDP�DQG�GRZQVWUHDP�HIIHFWV�RI�QDWXUDO�FKDQQHO�
design on ecosystems. 

 •  Project Description: [N]�0RQLWRU�HIIHFWLYHQHVV�RI�%03V�ZDWHU�TXDOLW\�VWDQGDUGV�FULWHULD�²� 
is it effective for target species?

 •  Project Description: [N]� >,QYHVWLJDWH� DSSURDFKHV�@LPSURYHPHQWV� WR� ÀVK� VWHULOL]DWLRQ� 
techniques (triploidy technology).

 • Project Description: [N]�,PSURYH��UHÀQH��DQG�WHVW�HIÀFLHQF\�RI�FDSWLYH�SURSDJDWLRQ�WHFKQLTXHV�

 •  Project Description: [N] Develop criteria for relocation/augmentation (genetics, disease, etc.)

4.  PROGRAM: Ecological Functions of Natural/Intact Systems

PROGRAM DESCRIPTION: 'HYHORS�XQGHUVWDQGLQJ�RI�QDWXUDO�V\VWHPV�LQWHUUHODWHGQHVV�DQG�LQWHUGHSHQGHQF\��
IRFXVLQJ� RQ� HFRORJLFDO� ÁRZV�� ÁXYLDO� JHRPRUSKRORJ\�� DQG� VSHFLHV�KDELWDW� UHVSRQVHV�� $FFRXQWLQJ� IRU� QDWXUDO� 
GLIIHUHQFHV� LQ� ÁRZ�YDULDELOLW\� DPRQJ� ULYHUV�� DQG�XQGHUVWDQGLQJ� WKH� LPSRUWDQFH� RI� WKLV� IRU� WKH� SURWHFWLRQ� RI�
IUHVKZDWHU�ELRGLYHUVLW\�DQG�PDLQWHQDQFH�RI�JRRGV�DQG�VHUYLFHV� WKDW� ULYHUV�SURYLGH��8QGHUVWDQGLQJ�KRZ�ÁRZ�
variability sustains river ecosystems.
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(Grouping) –�)RXQGDWLRQDO�6WRFN�WDNLQJ�$VVHVVPHQW�&ODVVLÀFDWLRQ�6\VWHP

 •  Project Description: Produce an assessment of common hydrologic models/hydrologic data 
(models like stream stats for ungauged streams) (common to both Program 3 & 4).

 •  Project Description: (VWDEOLVK�D�VWUHDP�FODVVLÀFDWLRQ�V\VWHP�
   [AppLCC FY11/12 Funded Project: (Anderson et al., The Nature Conservancy & ORNL) 

´$� 6WUHDP� &ODVVLÀFDWLRQ� 6\VWHP� IRU� WKH� $SSDODFKLDQ� /DQGVFDSH� &RQVHUYDWLRQ�
Cooperative”]

 •  Project Description: Develop a rapid assessment program and ground-truthing for assessing 
ULSDULDQ�DQG�ÁRRGSODLQ�YHJHWDWLRQ�� >&23�&RPPHQW�� ,�GRQ·W�NQRZ�KRZ�UDSLG� LW� LV��EXW�SHUKDSV�
71&·V�DFWLYH�ULYHU�FRQFHSW��ZLWK�GHOLQHDWLRQ�PHWKRGRORJ\�GLVFXVVHG�LQ�&KDSWHU���LQ�6PLWK��0�3���6FKLII��
5���2OLYHUR��$��DQG�0DF%URRP��-�*���������7+(�$&7,9(�5,9(5�$5($��$�&RQVHUYDWLRQ�)UDPHZRUN�
IRU�3URWHFWLQJ�5LYHUV�DQG�6WUHDPV��7KH�1DWXUH�&RQVHUYDQF\��%RVWRQ��0$�LV�D�ZD\�WR�GR�WKLV"@

(Grouping) – (IIHFWV�RI�)LUH�RQ�(FRV\VWHPV�

 •  Project Description: [N]�(IIHFWV�RI�ÀUH�RQ�DTXDWLF�HFRV\VWHPV�H�J���QXWULHQW�F\FOLQJ�ORDGLQJ��
WHPSHUDWXUH�UHJLPHV��SODQW�FRPPXQLWLHV��HWF���HVSHFLDOO\�LQ�DUHDV�ZLWK�SUHVFULEHG�EXUQLQJ��

(Grouping) –�5HODWLRQVKLS�(FRORJLFDO�)ORZV�DQG�1XWULHQW�'\QDPLFV

 •  Project Description: [N]� ,GHQWLI\� WKH� UROH� RI� )UHVKZDWHU� 0XVVHOV� �DTXDWLF� RUJDQLVPV�� LQ�
nutrient cycling, removal of suspended sediments, bioturbation, bottom stabilization and 
enrichment, and creating stable aquatic habitats. 

 •  Project Description: [N] ,GHQWLI\� WKH� UHODWLRQVKLS� EHWZHHQ� VSHFLÀF� VXLWHV� RI� EHQWKLF� 
biodiversity and paired conditions of nutrient dynamics.

(Grouping) –�(FRV\VWHP�,QWHJULW\�5HVLOLHQF\�

D. HEADING: COMMUNITY LEVEL
5. PROGRAM: Community Level (Description and Function or Basic Community Ecology)

PROGRAM DESCRIPTION: >1(('('��QRQH�JLYHQ@

(Grouping) –�%DVLF�(FRORJ\�(FRORJLFDO�5HODWLRQVKLSV

 •  Project Description: [N] Document the effect of non-native species on native biota.

 • Project Description: [N]�,GHQWLI\�LQWHUVSHFLHV�UHODWLRQVKLSV��SROOLQDWRUV��KRVW�ÀVK��HWF���
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THEMATIC AREA:  AQUATIC

 •  Project Description: [S] Assess levels and patterns of most fundamental form of biodiversity 
IURP�WKH�LQWUD�VSHFLÀF�WR�WKH�FRPPXQLW\�OHYHO�

 •  Project Description: [N] Document the impacts of density of aquatic vegetation (i.e., native 
RU�QRQ�QDWLYH��RQ�ÀVK�FRPPXQLW\�FRPSRVLWLRQ�

 •  Project Description: [N]� &RQGXFW� DQ� HYDOXDWLRQ� RI� PDFUR�KDELWDW� IHDWXUHV� LQÁXHQFH� RQ 
biodiversity distribution.

 •  Project Description: 'HYHORS� PXVVHO�ÀVK� KDELWDW� PRGHOV� WKDW� UHODWH� RFFXSDQF\� DQG� 
abundance to habitat characteristics. 

 •  Project Description: [N] Describe the temporal and spatial scale relationships to aquatic  
FRPPXQLWLHV��KHDGZDWHU�GLVWXUEDQFHV��ODQG�XVH�FRYHU�DVVRFLDWHG�ZLWK�DTXDWLF�FRPPXQLWLHV�
– can be temporal component).

  o  (related) Project Description: [N]�$VVHVV�WKH�HIIHFWV�RI�KHDGZDWHU�VWUHDP�GLVWXUEDQFH�
IURP� HQHUJ\� H[WUDFWLRQ� SUDFWLFHV� RU� FOLPDWH� FKDQJH� RQ� GRZQVWUHDP� ÀVK�PXVVHO� 
communities, aquatic salamanders and macro invertebrates. 

E. HEADING: SPECIES/POPULATION LEVEL
6. PROGRAM: Basic Biological Understanding (Species-level)

PROGRAM DESCRIPTION: >1(('('�� QRQH� JLYHQ� E\� &23@� >«� UHIHUV� WR� EDVLF�� EURDGHQLQJ� RXU� 
XQGHUVWDQGLQJ�RI�WKH�ELRORJ\�RI�RUJDQLVPV@

(Grouping) –�%DVLF�%LRORJLFDO�,QIRUPDWLRQ

 •  Project Description: [N] Conduct an inventory/status assessment of priority/keystone species 
�,GHQWLI\�DW�ULVN�VSHFLHV�ZLWKLQ�WKH�$SS/&&��

  o  (related) Project Description [N] Rigorous understanding of population dynamics/
viability for species of conservation concern. 

  o  (related) Project Description: [S]� 'HYHORS� UDQJH�ZLGH� JHQHWLF� DVVHVVPHQW� RI� NH\-
stone/priority aquatic species.

  o  (related) Project Description: [N] Identify key limiting factors and stressors for  
priority/keystone aquatic taxa.

 •  Project Description: [N] Describe the dispersal abilities of aquatic animals. >&23�&RPPHQW��
8QOHVV�QHHG�IRFXV�RQ�NH\VWRQH�RU�SULRULW\�VSHFLHV��JHQHUDOL]HG�DFDGHPLF�ZRUN�RQ�WKLV�KDV�EHHQ�SXEOLVKHG�@
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 •  Project Description: [N]�'HVFULEH�HQYLURQPHQWDO�ÁRZ�UHTXLUHPHQWV�IRU�VSHFLHV�DQG�SRSXODWLRQV�
IRU�WKH�UHJLRQ��'HWHUPLQH�UHODWLRQVKLS�EHWZHHQ�ÁRZ��KDELWDW�DQG�DTXDWLF�OLIH��HFRORJLFDO�ÁRZV��

   [AppLCC FY11/12 Funded Project: (Fisher & Walter/Cornell University) “Development 
RI� D� K\GURORJLF� IRXQGDWLRQ� DQG� ÁRZ�HFRORJ\� UHODWLRQVKLSV� IRU� PRQLWRULQJ� ULYHULQH�
resources in the Marcellus Shale region”]

 •  Project Description: [N]�0RQLWRU�HIIHFWLYHQHVV�RI�%03V�ZDWHU�TXDOLW\�VWDQGDUGV�FULWHULD�²�LV�
it effective for target species?

 •  Project Description: [N]�,QYHVWLJDWH�DSSURDFKHV�LPSURYHPHQWV�WR�ÀVK�VWHULOL]DWLRQ�WHFK-
niques (triploid technology).

 •  Project Description: [N]� 0DS� UHPDLQLQJ� VXLWDEOH� DQG� IUHH� ÁRZLQJ� ULYHULQH� KDELWDW� IRU� 
IUHVKZDWHU�PXVVHOV�DQG�UDUH�HQGHPLF�ÀVKHV��

 •  Project Description: [N]�([DPLQH�UHODWLRQVKLSV�EHWZHHQ�VHGLPHQWDWLRQ�UDWHV�DQG�ELRORJLFDO�
response, e.g. survival rates, breeding success of aquatic organisms.

 •  Project Description: [N] Develop additional IBIs tailored to basins/regions/additional  
VSHFLHV�LQ�RUGHU�WR�HVWDEOLVK�EDVHOLQH�FRQGLWLRQV�DQG�WUDFN�FKDQJHV�RYHU�WLPH��ZKLFK�PLJKW�EH�
linked to causes.�>&23�&RPPHQWV��5HDOL]H�VRPH�KDYH�WULHG�RU�DUH�FXUUHQWO\�WU\LQJ��EXW�WKHUH�UHPDLQV�
D�VFLHQFH�QHHG�IRU�D�PXVVHO�,%,��0XVVHO�,%,V�ZLOO�KDYH�WR�EH�WDLORUHG�ZLWKLQ�EDVLQV�QHVWHG�ZLWKLQ�SK\V-
LRJUDSKLF�SURYLQFHV�LQ�WKH�$SS/&&�UHJLRQ��&RPPRQ�PHWULFV�ZRXOG�LQFOXGH�ULFKQHVV��GHQVLW\��UHFUXLW-
PHQW�DV�LQGLFDWHG�E\�QXPEHU�RI�DJH�FODVVHV��FRKRUWV���DQG�VSHFLHV�VHQVLWLYLWLHV�WROHUDQFHV��+HLGL�'XQQ��
(FRORJLFDO�6SHFLDOLVWV���,QF�LV�GHYHORSLQJ�D�PXVVHO�FRPPXQLW\�LQGH[�IRU�DVVHVVLQJ�RYHUDOO�KHDOWK�RI�D�
PXVVHO�FRPPXQLW\��DQG�LQGHHG�LW�QHHGV�WR�DGDSW�WR�WKH�ZDWHUVKHG�DQG�VL]H�RI�ZDWHU�ERG\��,�DOVR�EHOLHYH�
7HUHVD�1HZWRQ�DQG�86*6�/DE�KDYH�GRQH�VRPH�ZRUN��EXW�WKLV�QHHGV�IXUWKHU�VWXG\�LQ�$SSDODFKLD�@

 •  Project Description: [N]� ,PSURYH�� UHÀQH�� DQG� WHVW� HIÀFLHQF\� RI� FDSWLYH� SURSDJDWLRQ� WHFK-
niques. >&23�&RPPHQW��$OUHDG\�KDV�EHHQ�GRQH�IRU�ÀVKHV��VHH�UHFHQW�SXEOLFDWLRQ�LQ�$)6���DQG�DOVR�
KDV�EHHQ�GRQH�IRU�PXVVHOV�@�>/&&�6WDII�&RPPHQW��&23�QHHGV�WR�UHYLHZ�DJDLQ�DQG�GHWHUPLQH�LI�WKHUH�
UHPDLQ�RXWVWDQGLQJ�QHHGV�@

 •  Project Description: [N] Develop criteria for relocation/augmentation (genetics, disease, etc.)

(Grouping) –�$W�5LVN�6SHFLHV�3RSXODWLRQV�	�(QGHPLFV

 •  Project Description: [N] Conduct research to populate a genetics database for at-risk species.

(Grouping) –�&RQWDPLQDQWV�3ROOXWDQWV�(IIHFWV�RQ�6SHFLHV�3RSXODWLRQV

 •  Project Description: [N]� 'RFXPHQW� WKH� V\QHUJLVWLF� HIIHFWV� RI� FRPSOH[� PL[WXUHV� �ZDWHU� 
contaminants) on aquatic organisms and their reproductive and survival rates.
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THEMATIC AREA:  AQUATIC

  o  (related) Project Description: [N] Conduct a comparative assessment of relative sensi-
tivity of biota to contaminants suspected of impairing survival or reproductive capacity.

  o  (related) Project Description: [S] Collect data on toxic effects on reproduction and 
JURZWK�RI�SULRULW\�DTXDWLF�VSHFLHV�>&23�&RPPHQW��7KLV�LV�D�SULRULW\�EHFDXVH�PRVW�ZDWHU�
VWDQGDUGV�DUH�EDVHG�RQ�WHVWV�ZLWK�VSHFLHV�WKDW�DUH�H[WUHPHO\�WROHUDQW�@

 •  Project Description: [S]� 3URMHFWLQJ� HIIHFWV� RI� ZDVWHZDWHU� HIÁXHQW� RQ� DTXDWLF� VSHFLHV� DQG�
SRSXODWLRQV� LQ� OLJKW� RI� FRQWLQXHG� KXPDQ� SRSXODWLRQ� JURZWK� SURMHFWLRQV�� >&23�&RPPHQW��
7ZR�SURMHFWV�DERYH�VKRXOG�EH�GRQH�LQ�FRQMXQFWLRQ�ZLWK�XQGHUVWDQGLQJ�IXWXUH�KDELWDW�FRQGLWLRQV�DQG� 
SODQQLQJ�IRU�FRQQHFWLYLW\�EHWZHHQ�FXUUHQW�DQG�IXWXUH�KDELWDWV�ZKHQ�SRVVLEOH�@

(Grouping) –�,QYDVLYH�2UJDQLVPV�(IIHFW�RQ�6SHFLHV�DQG�3RSXODWLRQV�

 •  Project Description: [N] Effect of invasive species on ecological function (lakes, riparian zone 
DQG�LQVWUHDP���H�J��-DSDQHVH�NQRWZHHG���>&23�&RPPHQW��6RPH�RI�WKLV�ZRUN�VKRXOG�EH�OLQNHG�WR�
ELRORJLFDO�LQWHJULW\�DQG�V\VWHP�IXQFWLRQ�QRW�MXVW�QRQ�QDWLYH�VSHFLHV�LPSDFWLQJ�QDWLYH�VSHFLHV�@

 •  Project Description:�,GHQWLI\�GLVWULEXWLRQ�RI�LQYDVLYH�VSHFLHV�DFURVV�ZDWHUVKHGV�DQG�LGHQWLI\�
KRZ�DQG�WR�ZKDW�H[WHQW�WKH\�WKUHDWHQ�QDWLYH�DTXDWLF�VSHFLHV���

  o  (related/component) Complete a threats analysis of invasive species on aquatic  
VSHFLHV��UHÀQH�WKUHDWV�WR�H[DPLQH��K\EULGL]DWLRQ��FRPSHWLWLRQ��GLVHDVH��KDELWDW�DOWHUD-
tion, and predation, potential impact of climate change and human perturbation?).  

  o  (related/component)�*DWKHU�GDWD� RQ�KRZ� VWDWHV� UHJXODWH� H[FKDQJH� EHWZHHQ� VWDWHV�
or intra-state movement of species in relation to non-indigenous species or move 
EHWZHHQ�ZDWHUVKHGV��

  o  (related) Project Description: [S]� ,'� ULVNV� DVVRFLDWHG�ZLWK�SDWKZD\V� IRU� LQWURGXF-
WLRQ�DQG�VSUHDG�RI� LQYDVLYH�VSHFLHV�DV�ZHOO�DV� WKH� WHFKQLTXHV� WR�PDQDJH� WKH� ULVNV�� 
>&23�&RPPHQW��$�OLWHUDWXUH�UHYLHZ��RU�ZKDW"�7KH�3HVW�3ODQW�&RXQFLOV�DOUHDG\�KDYH�WKHVH�@

  o  (related) Project Description: [S] Quantify the amount of critical habitat occupied by 
LQYDVLYH�VSHFLHV�DQG�LGHQWLI\�ZKLFK�LQYDVLYH�VSHFLHV�WKH\�DUH�

 •  Project Description: [S] Assess aquatic species diversity utilizing eDNA and contemporary 
monitoring tools (see URL for reference to “environmental DNA” http://environmental-
FKDQJH�QG�HGX�SURJUDPV�DVLDQ�FDUS���EDVLFDOO\�WR�WDNH�ZDWHU�VDPSOHV�DQG�ÀOWHU�RXW�VKHG�
'1$�WR�JLYH�DQ�HDUO\�ZDUQLQJ�RI�DQ�LQYDVLYH�VSHFLHV�PRYLQJ�LQWR�D�SUHYLRXVO\�XQGHWHFWHG�
area. >&23�&RPPHQW��%HIRUH�WKLV�FDQ�EH�UHDOO\�XVHG��PXFK�PRUH�ZRUN�QHHGV�WR�EH�GRQH�LQ�GHWHUPLQLQJ�
GHWHFWLRQ�UDWHV�E\�H'1$�DQG�IDFWRUV�DIIHFWLQJ�GHWHFWLRQ�UDWHV���:RUN�RQ�WKLV�IURQW�LV�RQJRLQJ��EXW�PRUH�
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IXQGLQJ�ZRXOG�KHOS��,I�WKH�EXJV�DUH�ZRUNHG�RXW�ZLWK�H'1$�WHFKQRORJ\��LW�FRXOG�EH�D�YHU\�SRZHUIXO�WRRO��
3HUKDSV�D�EHWWHU�SURMHFW�GHVFULSWLRQ�ZRXOG�VWDWH�IXUWKHU�GHYHORSPHQW�DQG�UHÀQHPHQW�RI�H'1$�WHFKQLTXHV�@

(Grouping) – (IIHFWV�RI�'LVHDVH��RQ�D�6SHFLHV�RU�7D[RQRPLF�*URXS�

 •  Project Description: [N] Describe the effects of disease and parasites.�>(GLWRU��9DJXH��&23�QHHGV�WR�
HODERUDWH�H[SODLQ@

F. HEADING: “HOW (THE LCC) SHOULD DO BUSINESS”
• [N] Encourage BMPs for riparian zone management.

��(QFRXUDJH�VWDQGDUG�PRQLWRULQJ�SURWRFRO�ZKHUH�QRW�DYDLODEOH�EXW�DSSURSULDWH�

•  [S]�6XSSRUW�DQG�DGG�YDOXH�WR�RQJRLQJ�HIIRUWV�WR�HVWDEOLVK�PHWKRGV�IRU�DVVHVVLQJ�FXPXODWLYH�ZDWHU-
sheds impacts.

•  [N]�6XSSRUW�86):6�ZLWK�XSGDWLQJ�UHFRYHU\�SODQV�IRU�WKRVH�VSHFLHV�DOUHDG\�LGHQWLÀHG�

•  [N] Develop conservation genetic management plans for aquatic species being captively managed or 
EHLQJ�WUDQVSODQWHG�VXSSOHPHQWHG�ZLWK�VWRFNLQJ�RI�ZLOG�DQG�RU�FXOWXUHG�DQLPDOV�

 o  Project Description: [N]�,PSURYH��UHÀQH��DQG�WHVW�HIÀFLHQF\�RI�FDSWLYH�SURSDJDWLRQ�WHFKQLTXHV�

 o  Project Description: [N] Develop criteria for relocation/augmentation (genetics, disease, etc.).

•  [N] Develop technology and protocols for restoring ecologically functional mussel communities in 
order to enhance ecosystem goods and services provided by functional aquatic ecosystems. >&23�
&RPPHQW��7KLV� LV� DOVR� UHFRPPHQGHG� LQ� WKH�875%� VWUDWHJLF� SODQ�� DQG�1DWLRQDO�6WUDWHJ\� IRU�&RQVHUYDWLRQ�
RI�)UHVKZDWHU�0ROOXVNV«�VRPH�WHFKQRORJ\�DQG�SURWRFROV�H[LVW��KRZHYHU��D�FRPSUHKHQVLYH�XQGHUVWDQGLQJ�RI� 
SRSXODWLRQ�G\QDPLFV��WURSKLF�LQWHUDFWLRQV��LQWHU�DQG�LQWUD�VSHFLHV�IHHGLQJ�LQWHUDFWLRQV��DQG�HFRORJLFDO�IXQFWLRQ�
LV�QHHGHG�WR�LQIRUP�DSSURSULDWHO\�GHVLJQHG�PROOXVN�FRPPXQLW\�UHVWRUDWLRQ�PDQDJHPHQW�SURWRFROV�SODQV�@

���'HYHORS�D�ZD\�WR�DFFHVV�SULYDWHO\�FROOHFWHG�PRQLWRULQJ�GDWD�IURP�WKH�SHUPLWWHG�FRPPXQLW\�

  AppLCC’s Web Portal�RIIHUV�WR�KRVW�PRVW�GDWD�VHWV�DQG�WKHVH�FDQ�EH�VKDUHG�QDUURZO\�RU��ZLGHO\��
as controlled by the content source.

•  Develop a phone book or list of data, expert advice, etc. and make it available to all partners. 

  AppLCC’s Web Portal includes an Experts Database that has been compiled from attendees at 
the November 2011 Projects Workshop and from members.

• [N] 'HYHORS�HIÀFLHQW�HQYLURQPHQWDO�LQYHQWRU\�WRROV�

• Need to develop NHD data at 1:24K.


