
STAC Fish Habitat Workshop

Factors Influencing the Headwaters, Mainstem, Tidal, 
and Non-Tidal Fish Habitat Function in the Chesapeake 

Bay Watershed: Application to Restoration and 
Management Decisions

April 25-26, 2018 
Maymont Estate Richmond, Virginia. 



Outline

National Fish Habitat Assessment

 What can you do with an assessment?

Workshop Process and Framework

Utility of a Chesapeake Bay Watershed Regional 
Fish Habitat Assessment

Draft Results

Recommendations



Fish Habitat Workshop Assessment 
Framework

DAY 1
● Identify scale needed to drive action 

at relevant management levels
● Determine criteria for selection and 

ranking of variables
● Identify the variables (stressors and 

conditions) most influencing habitat 
condition and vulnerability.

Objective: To identify the necessary information and analytical approaches to assess the 
condition and vulnerability of fish habitat in the Chesapeake Bay Watershed.

Guiding Principles:
Scale must support planning and management decisions
Based on best available science, data, and analytical approaches.
Designed to integrate or compliment with other tools

DAY 2
● Prioritize the variables (stressors and 

conditions) most influencing habitat 
condition and vulnerability.

● Identify information gaps
● Recommendations



National Fish Habitat Partnership

Produce “Status of Fish Habitats in the United
States” report every 5 years

Three Products for 2015
1. Inland Stream Assessment

2. National Estuary Assessment
3. Regional Estuary Assessment-Gulf of 

Mexico

http://assessment.fishhabitat.org/

http://assessment.fishhabitat.org/


What are limiting disturbances  
to fish habitat in the  
Chesapeake Bay basin?

• Agriculture (pasture/hay)
• Urbanization
• Mining (coal and mineral)
• Nutrients (N and P)

• Results vary regionally, by
spatial extent

What Do the Assessments Tell Us in the 
Chesapeake Bay Watershed?



Data Not in the Assessment

• Intensive logging 
• Locations experiencing 

grazing
• High density animal farming
• Regional habitat stresses 

(e.g., oil drilling)
• Water diversions from 

streams
• Culverts
• Small dams
• Legacy land uses, ie. historic 

mining operations

INLAND
• Benthic habitat loss 
• Shoreline armoring 
• Status of living (biogenic) 

habitats (e.g. shellfish 
beds)

ESTUARY



What Do the Assessments Tell Us?

Areas with the worst relative condition 
could be considered  high priority for
restoration

Can identify where high quality areas 
are that may  be targets for conservation.

More detailed, finer-scale assessments 
will help provide additional information to 
guide  management actions

Status – Which areas are most affected by 
anthropogenic stress?



Assessment results indicate which habitats may
be vulnerable as well as factors that may be
responsible

Assessments can help develop specific habitat 
management objectives aimed at protecting 
and/or restoring habitat to help recover fish 
populations or improve productivity of stocks.

Results are spatial and can be mapped

What Do the Assessments Tell Us?



Gives a national picture of fish habitat condition; 
landscape- scale results are seamless across the 
US. But won't be very good at local scale using 
1:100K data.

And missing some significant regional data 
because it is not nationally available.

What do we have that it is missing???

What Do the Assessments Tell Us?



A team of USGS and NOAA scientists determined the 
availability of these data for the Chesapeake Bay 
watershed and compiled the relevant metadata.

Objective- Identify data specific to the Chesapeake Bay 
watershed that were either not used in the 2015 
National Fish Habitat Partnership (NFHP) Assessment or 
that were newly available at a finer spatial scale.

Thank Goodness for USGS 
and NOAA Partners!!!



Factors # Variables # Variables NFHP Inland # Variables NFHP Estuary

Watershed 18 0 0

Pollution 38 3 1

Dams 12 2 1
Mines 53 4 1
Water Use 7 5 1
Human 5 1 1
Urban 34 6 7
Ag 26 2 2
Natural 86 3 13
Nutrient 29 3 0

Water Quality 19 0 1
Climate 20 2 0
Habitat 38 0 0

Biological (Response and Predictor) 46 11* 0

Miscellaneous 10 0 0

Total = 15 441 31 28

A summary of variables identified from the compilation 
effort compared to the National Fish Habitat 

Partnership Assessments separated by Factor Grouping



Fish Habitat Workshop Assessment 
Framework

DAY 1
● Identify scale needed to drive action 

at relevant management levels
● Determine criteria for selection and 

ranking of variables
● Identify the variables (stressors and 

conditions) most influencing habitat 
condition and vulnerability.

Objective: To identify the necessary information and analytical approaches to assess the 
condition and vulnerability of fish habitat in the Chesapeake Bay Watershed.

Guiding Principles:
Scale must support planning and management decisions
Based on best available science, data, and analytical approaches.
Designed to integrate or compliment with other tools

DAY 2
● Prioritize the variables (stressors and 

conditions) most influencing habitat 
condition and vulnerability.

● Identify information gaps
● Recommendations



A guiding principal for the 
assessment framework is that it 
should support planning and 
management decisions.

Therefore, a user-needs 
questionnaire was developed to 
determine what land use and 
restoration planners, and habitat 
and fish managers need in a fish 
habitat assessment. 

Regional Fish Habitat Assessment User Needs



Questionnaire Methods

Nineteen Questions

Survey Monkey –
all online. 
40% open rate

148 individuals 
responded to the 
questionnaire.

41% work in local 
government.  
More than any 
other sector.



Questionnaire Results
Responses from all jurisdictions in the watershed

6%
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23%

7%20%
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New York

Pennsylvania

Virginia

West Virginia



Questionnaire Results

But there are many existing 
spatial tools! Additional 
responses indicated it would 
need to complement their 
current process or tools. 

Good News! 70% indicated that they would use a regional 
habitat assessment to prioritize potential sites for 
restoration/conservation.



Questionnaire Results

Majority requested the 
smallest scale offered: 
less than 1:24,000. 

What map scale is most appropriate so you could use a 
regional Habitat Assessment to improve your work?

Ability to move back and forth based on resolution of 
available data- Hierarchical assessment

Others suggested the HUC 12 
scale or smaller and the ability 
to switch from a Google Earth 
to Topo map scale.  



Questionnaire Results
What data should be included for the assessment to 
be useful? 

Water quality degradation – nutrient, sediment, and emerging 
contaminants

77

Development/urban land use 66
Impervious surface – patterns of growth and impervious surface 
percentage

65

Wetland distribution and type 60
Agricultural land use 59
Invasive species distribution and abundance (e.g., zebra mussels, rock 
snot,  hydrilla)

58

Fish species distributions and abundance 57
Fragmentation by dams and culverts/barriers to fish migration 55
Shoreline armoring/hardened shoreline 43



The assessment will not be the primary process for 
choosing a restoration or conservation area; but they will 
use it. 
In order to be meaningful, it will need to work well with 
their existing tools and processes, provide resolution at a 
local scale and provide information that has been 
otherwise unavailable or scattered in its availability.  

Questionnaire Conclusions

Guiding Principles:
Scale must support planning and management decisions
Based on best available science, data, and analytical approaches.
Designed to integrate or compliment with other tools



What about You? 

Could you use a Regional 
Fish Habitat Assessment?

How?



Fish Habitat Workshop Assessment 
Framework

DAY 1
● Identify scale needed to drive action 

at relevant management levels
● Determine criteria for selection and 

ranking of variables
● Identify the variables (stressors and 

conditions) most influencing habitat 
condition and vulnerability.

Objective: To identify the necessary information and analytical approaches to assess the 
condition and vulnerability of fish habitat in the Chesapeake Bay Watershed.

Guiding Principles:
Scale must support planning and management decisions
Based on best available science, data, and analytical approaches.
Designed to integrate or compliment with other tools

DAY 2
● Prioritize the variables (stressors and 

conditions) most influencing habitat 
condition and vulnerability.

● Identify information gaps
● Recommendations



Results 
Identify the variables most influencing habitat

Some overlap across habitat types, but there were 
88 variables identified. 



Factor Stressor Habitat
4 Habitats

Agriculture, Nutrients Nutrients
WarmNontidal, Tidal Salt, ColdNontidal, Tidal 
Fresh

Urban, Human Impervious Surface
WarmNontidal, Tidal Salt, Tidal Fresh, 
ColdNontidal

3 Habitats
Climate, Habitat, Pollution, Water 
Quality Water Temperature Tidal Salt,  Tidal Fresh, Cold Nontidal
Agriculture, Urban, Pollution Sedimentation WarmNontidal, Tidal Salt, Cold Nontidal
Urban, Human Stormwater discharge/runoff WarmNontidal, Tidal Salt, ColdNontidal
Agriculture, Human Land use Tidal Salt, Tidal Fresh, ColdNontidal
Agriculture, Habitat Erosion WarmNontidal, Tidal Fresh, Cold Nontidal
Human population density/change WarmNontidal, Tidal Fresh, Cold Nontidal

2 Habitats

Habitat
Submerged Aquatic Vegetation 
Loss Tidal Salt, Tidal Fresh

Biological Invasive species Tidal Salt,  Tidal Fresh, 
Urban, Human Habitat loss Tidal Salt,  Tidal Fresh, 
Urban, Natural Wetlands loss Tidal Salt,  Tidal Fresh, 

Variables that were Identified by 
Multiple Habitat Types



Scale: 1:24,000

Three Criteria selected: 
Severity
Mitigation 

Potential
Certainty

Ranked- assigned a 
numerical score (2, 4, 
or 6) to each criteria

Determine Scale  and 
Criteria to rank Variables

Habitat

List aggregate 
variable/stressors 

for each factor
Criteria 1: 
Severity

Criteria 2: 
Mitigation 
Potential

Criteria 3: 
Certainty Factor

TidalFresh Nutrients 6 4 6 Agriculture
TidalFresh Toxins 6 4 6 Agriculture
TidalSalt nutrients 6 4 6 Agriculture
TidalSalt runoff 6 4 6 Agriculture
TidalSalt sedimentation 6 4 6 Agriculture
TidalSalt Land use 6 4 6 Agriculture
TidalFresh Fishing activities 6 6 6 Biological
TidalFresh Invasive species 6 2 6 Biological
TidalSalt loss of feeding habit  6 4 6 Biological
TidalSalt loss of forage 6 4 6 Biological
TidalSalt HABs 6 4 6 Biological
TidalSalt trophic effects 6 2 6 Biological
TidalSalt invasive species 6 2 6 Biological
TidalFresh Temperature 6 2 6 Climate
TidalSalt Water temp 6 2 6 Climate
TidalSalt SLR 6 2 6 Climate
WarmNonti stormwater runoff 6 4 6 Human
WarmNonti fragmentation / def 6 2 6 Human
WarmNonti impervious surface 6 2 6 Human
WarmNonti population density 6 0 6 Human
WarmNonti housing density 6 0 6 Human

TidalFresh
Fishing / boating 
activities 6 6 6 Human

TidalFresh
Land use change 
(shoreline, etc.) 6 4 6 Human


ColdNonTidal

		Habitat Type:		Headwaters 3rd order and lower (Cold Non-tidal)

		Representative Species:		Brook Trout, trout (general)														NOTE: This Breakout Group decided to score most of the variables by FACTOR (variable group). The two exceptions are variables for Pollution and Mines, which were scored individually.

		Habitat Function: Spawning, Recruitment, Survival, Growth, Shelter

		List aggregate variable/stressors for each factor		Criteria 1: Severity		Criteria 2: Mitigation Potential		Criteria 3: Certainty		Factor		Notes		Why/Justification                               What habitat function is impacted? (ie. spawning, feeding)

		Sediment		6		4		6		Pollution

		Water Temp (effects of climate, point sources disch, reservoir releases)		6		4		6		Pollution

		Overall DAMS		6		4		6		Dams		Includes Number, Density, Position, Size, Retention Time, Release Type, Flow Regime (hydropower, etc.), Culverts, Thermal Pollution

		Overall Human 		6		2		6		Human		Includes Population Density, Housing Density, Septic System Density, Sanitary Sewer Age and Density, Population Growth Rate, Commercial Employment Density, Socio-economic Components, Land Use, Pharmaceutical Use, WWTP Type, Fishing Pressure

		Overall Urban		6		2		6		Urban		Mitigation Score is Given Current Technology; Includes Land Use, Land Use Change, Imperviousness, Stream Canpoy Cover, Channelization, Roadways/Road Density, Road Crossings, Geomoprhic Characteristics, Urban Age, Stormwater Management, BMP Implementation, Altered Hydrology, Sedimentation, Green Infrastructure, Coal Tar Sealants (PAHs), Distance to Stream		Urban Stream Syndrome

		Overall AG		6		4		6		Ag		Includes Sedimentation, Density of Ag Activities, Animal Agriculture (type, density, manure handling), Manure Management Practices, Nutrient Management, Overland Erosion and Streambank Erosion, Legacy Issues (sedimentation and other constituents), Lack of BMP Activities, Drain Tiling, Altered Hydrology?, Ditching, Lack of Riparian Buffers, Temperature Effects, Nutrients and Enrichment, Agrichemicals (pesticides, EDCs, hormones)

		Overall Habitat		6		4		6		Habitat		Both Response and Stressor; Includes Variables with Available Data (Wetalnd Loss, RBP Data Sets (all states and agencies), USGS NWIS (habitat assessment data), EPA RBS (relative bed stability)), and Variables With No Data Currenlty Available (Hydraulic Geometry, Sediment Erosion and Delivery Info, Channel Scour and Fill)

		Toxics		4		6		6		Pollution

		dissolved oxygen		4		6		6		Pollution

		pH/acidity		4		4		6		Pollution

		Ionic chemistry		4		4		6		Pollution

		metallic mining		4		4		6		Mines and other energy issues

		Overall Water Use		4		4		6		Water Use		Includes Water Withdrawals in All Forms (Domestic, Industrial, Ag), Water Diversions

		Overall Biological		4		4		6				ONLY STRESSOR VARIABLES; Includes Invasive Species, Species Competition (rainbow trout, brown trout, stocked brook trout), Disease, Food Availability (food web), Loss of Key Woody Species (hemlock, ash), Food Quality, Predation

		Road Salt		4		4		4		Pollution

		Nutrient		4		4		4		Pollution

		pesticides/herbicides/fungicides		4		4		4		Pollution

		PAHs		4		4		4		Pollution

		UOG		4		4		4		Mines and other energy issues

		Overall Climate		4		2		4		Climate		This is a major stress for the future; Includes Air Temp and Water Temp, Duration and Changing Rainfall, Temperature Extremes and Distributions, Sea-level Rise (eastern shore area), Salinization, Snowfall and Cover, Wildfires, Changing Hydrology (peaks, low flows, statistics)

		metals		2		4		6		Pollution

		Oxygen demand		2		6		6		Pollution

		wind and solar		2		4		4		Mines and other energy issues

		Endocrine disrupting compounds		2		2		2		Pollution

		Non-metallic mining (gravel, sand)		2		6		2		Mines and other energy issues

		Overall Natural										These Are Not Factors, Do Not Rank

		Overall Nutrients										Already Captured in Pollution and Ag Ranks

		Overall Water Quality										Already Captured In Pollution





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































WarmNonTidal

		Habitat Type:		Nontidal 4th order plus (Warm Non-tidal)

		Representative Species:		Freshwater Mussels, Black bass, American Shad, American Eel, River Herring

		Habitat Function: Spawning, Recruitment, Survival, Growth, Shelter

		List aggregate variable/stressors for each factor		Criteria 1: Severity		Criteria 2: Mitigation Potential		Criteria 3: Certainty		Factor		Notes		Why/Justification                               What habitat function is impacted? (ie. spawning, feeding)

		sediment/siltation		6		4		6		Pollution				spawning

		stormwater runoff		6		4		6		Human

		stormwater runoff		6		4		6		Urban				fish health / lifecycle

		sediment 		6		4		6		Urban				fish health / lifecycle

		sediments		6		4		6		Agriculture				fish health / spawning / food availibility 

		nutrients		6		4		6		Agriculture				fish health / spawning / food availibility 

		forest loss		6		4		6		Natural

		eutrophication 		6		4		6		Nutrient				fish health  / mortality / food availibility / species shifts /

		bank erosion 		6		4		6		Habitat

		flow alteration 		6		2		6		Dams				life cycle and species shifts, lotic to lentic above

		fragmentation / deforestation		6		2		6		Human

		impervious surface		6		2		6		Human

		impervious surfaces		6		2		6		Urban				survival / growth / food availibility / 

		population density		6		0		6		Human

		housing density 		6		0		6		Human

		toxics (urban)		6		4		4		Pollution				fish health 

		heavy metals		6		4		4		Pollution				fish health / consumption advisory

		toxics 		6		4		4		Urban				fish health / lifecycle

		flow alteration 		6		2		4		Water Use

		flow alteration		6		2		4		Urban				fish health / lifecycle

		loss of riparian vegetation 		6		2		4		Urban				fish health / lifecycle

		pesticides 		6		2		4		Agriculture				fish health / spawning / food availibility 

		river flow variability 		6		2		4		Natural

		drought 		6		2		4		Climate

		toxics (ag) 		6		4		2		Pollution				fish health 

		species shifts		6		2		2		Biological

		waste water treatment plants discharge 		4		6		6		Urban				fish health / spawning

		nutrients		4		4		6		Pollution				fish health advisory

		fish passage		4		4		6		Dams				restricts habitat access

		loss of habitat / fragmentation		4		4		6		Dams				spawning, species shift, dispersal 

		sediment regime 		4		4		6		Dams				spawning, food resources, contaminant

		DO alteration 		4		4		6		Dams				physiology, mortalities 

		contaminant spills		4		4		6		Human

		nutrients		4		4		6		Urban				fish health / lifecycle

		lack of riparian 		4		4		6		Agriculture				fish health / spawning / food availibility 

		algal blooms		4		4		6		Nutrient				fish health / mortality growth / food availibility / species shift

		specific conductivity 		4		4		4		Pollution				fish food resource impacts

		UOG		4		4		4		Mines				mortality, spawning, food availibility, physiology

		coal ash / tailing / gob piles		4		4		4		Mines				mortality, spawning, food availibility 

		combined sewer overflows		4		4		4		Urban				fish health / spawning

		wetland loss		4		4		4		Urban

		wetland loss		4		4		4		Agriculture

		total dissolved solids 		4		4		4		Water Quality

		turbidity 		4		4		4		Water Quality				feeding / reproduction

		dredging 		4		4		4		Habitat

		shoreline development		4		4		4		Habitat

		pathogens		4		2		4		Pollution				fish health / mortality

		resource extraction (sand/gravel)		4		2		4		Mines				spawning, sedimentation, food availibility 

		water withdrawal 		4		2		4		Mines				mortality, spawning, food availibility 

		loss of allochothonous inputs 		4		2		4		Mines

		velocity changes 		4		2		4		Water Use

		water withdrawal		4		2		4		Water Use

		road crossings		4		2		4		Urban				fragmentation/ contaminent / dispersal 

		channel alteration / morphology		4		2		4		Urban				fish health / lifecycle

		septic system discharge		4		2		4		Urban				fish health / lifecycle

		thermal impacts		4		2		4		Urban				fish health / lifecycle

		salinity 		4		2		4		Urban				emerging 

		toxics		4		2		4		Agriculture				fish health / spawning / food availibility 

		bank / channel alteration		4		2		4		Agriculture				fish health / spawning / food availibility 

		increased pathogens 		4		2		4		Nutrient				fish health / mortality 

		temp		4		2		4		Climate

		flow		4		2		4		Climate

		extreme events (floods, storms)		4		2		4		Climate

		precipitation		4		2		4		Climate

		algal blooms		4		2		4		Climate

		legacy sediments		4		2		4		Habitat

		EDC		4		4		2		Pollution				fish health /spawning / growth

		trash		4		4		2		Urban				fish health / lifecycle

		groundwater withdrawal 		4		2		2		Water Use

		invasive species		4		2		2		Human

		hormones / pharm		4		2		2		Agriculture				fish health / spawning / food availibility 

		groundwater level shifts		4		2		2		Agriculture				water levels in drought 

		invasive species 		4		2		2		Natural

		pH shifts		4		2		2		Nutrient				fish health  / mortality / food availibility / physiology 

		invasive species		4		2		2		Climate

		disease / pathogen 		4		2		2		Climate

		acid rain 		4		2		2		Climate

		invasive species 		4		2		2		Biological

		AMD		2		6		6		Mines				mortality, spawning, food availibility 

		thermal shifts 		2		4		6		Dams				breeding downstream, food resources, metabolism 

		hydroelectric turbine		2		4		6		Dams				mortality, physical damage 

		hypoxia		2		4		6		Nutrient				fish health  / mortality / food availibility 

		thermal pollution		2		2		6		Pollution				mortality 

		toxic metals 		2		2		6		Mines				mortality, spawning, growth, food availibility 

		pH		2		2		6		Mines				mortality, spawning, availibility 

		"produce water" impacts		2		4		4		Mines				mortality, spawning, food availibility 

		over harvesting		2		4		4		Human

		landfill		2		4		4		Urban				fish health / lifecycle

		working waterfronts		2		2		4		Human

		saltwater intrustion 		2		2		4		Climate

		groundwatersalt intrustion 		2		2		4		Climate

		gene flow isolation 		2		4		2		Dams				genetic bottleneck, lack of adaptability, population isolation

		chlorophyll		2		4		2		Water Quality				food availibility / trophic structure 

		thermal shifts 		2		2		2		Mines				mortality, spawning, food availibility 

		gold mining 		2		2		2		Mines				sedimentaion, food availibility 

		thermal shifts		2		2		2		Water Use

		aquaculture 		2		2		2		Human		emerging

		thermal alteraion		2		2		2		Agriculture				fish health / spawning / food availibility 

		salinity 		2		2		2		Agriculture				fish health / spawning / food availibility 

		pathogens		2		2		2		Agriculture				fish health / spawning / food availibility 

		biosolids 		2		2		2		Nutrient				fish health

		ammonia toxicity 		2		2		2		Nutrient				fish health  / mortality / food availibility 

		human population shifts		2		2		2		Climate

		terrestrial species composition		2		2		2		Climate

		UVB radiation		2		2		2		Climate				fish health 

		nitrogen deposition 		2		2		2		Climate

		shifts in ET		2		2		2		Climate

		geology 		2		0		2		Natural





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TidalFresh

		Habitat Type:		Tidal Fresh

		Representative Species:		Striped bass, Atlantic Sturgeon, AmericanShad, American Eel, River Herring, White Perch, Yellow Perch														NOTE: There were several variables under the factor Natural, that were noted but not scored. The are included at the bottom of this table

		Habitat Function: Spawning, Recruitment, Survival, Growth, Shelter		Spawning

		List aggregate variable/stressors for each factor		Criteria 1: Severity		Criteria 2: Mitigation Potential		Criteria 3: Certainty		Factor		Notes		Why/Justification                               What habitat function is impacted? (ie. spawning, feeding)

		Water withdrawal		6		6		6		Water Use		Ag, industrial, municipality		Includes entrainment

		Surface water withdrawal		6		6		6		Water Use

		Fishing / boating activities		6		6		6		Human		harvest, habitat impacts (boat wakes, SAV scarring/loss)

		Water use		6		6		6		Agriculture

		Fishing activities		6		6		6		Biological

		Land use change (shoreline, etc.)		6		4		6		Human

		Riparian habitat loss		6		4		6		Urban

		Shoreline change / armoring		6		4		6		Urban		data in misc factor

		Stream challenlization / ditching		6		4		6		Urban

		Erosion		6		4		6		Agriculture		Need data / model

		Nutrients		6		4		6		Agriculture

		Toxins		6		4		6		Agriculture

		SAV		6		4		6		Natural

		Woody structure		6		4		6		Habitat

		SAV		6		4		6		Habitat

		Bottom substrate		6		4		6		Habitat		need to be updated

		Channelization / dredging		6		4		6		Habitat

		Nitrogen		6		4		6		Nutrient				overabundance

		Phosphorous		6		4		6		Nutrient				overabundance

		Eutrophication		6		4		6		Nutrient		Examine data for finer spatial scale

		Population density		6		2		6		Human

		Population change/spatial shift		6		2		6		Human

		Population change/over time		6		2		6		Human

		Impervious surface		6		2		6		Urban

		Wetland loss		6		2		6		Urban

		Road crossings		6		2		6		Urban

		Temperature		6		2		6		Water Quality

		Temperature		6		2		6		Climate

		Invasive species		6		2		6		Habitat		Spp that disrupt habitat, including SAV spp

		Water temperature		6		2		6		Habitat

		Invasive species		6		2		6		Biological		Data better for some but not others

		Agricultural practices		6		4		4		Agriculture		Crop, animal, land treatment (sludge, fertilizer, etc)

		Benthic inverts		6		4		4		Biological		lack of, shifts in spp

		Predator-prey interactions		6		4		4		Biological

		Forage (qualilty, availability, shifts,Zooplankton)		6		4		4		Biological

		Sediment		6		2		4		Pollution

		Episodic events		6		2		4		Climate

		Drought / Eco Flows		6		2		4		Climate

		Dredging		4		6		6		Mines		ACOE / Permitting agencies data

		Artificial structures		4		6		6		Habitat		loss or addition

		Nutrients		4		4		6		Pollution		may fall under WQ

		HABs		4		4		6		Pollution

		Endocrine Disruptors		4		2		6		Pollution

		Dissolved oxygen		4		2		6		Water Quality

		Coal ash		4		6		4		Pollution

		Culverts		4		6		4		Dams

		Other barriers		4		4		4		Dams				e.g. pipelines, beaver dams

		Wetland loss		4		4		4		Climate

		Tidal freshwwater marsh		4		4		4		Habitat		loss of

		Spp that are habitat engineers		4		4		4		Biological		Mussels, beavers

		Saltwater intrusion		4		2		4		Water Use

		Groundwater withdrawal		4		2		4		Water Use

		Well withdrawal		4		2		4		Water Use

		Salinity		4		2		4		Water Quality

		Precipitation		4		2		4		Climate		too much or too little

		Sea level rise		4		2		4		Climate

		Debris pollution		4		6		2		Pollution		tires, micropastics

		Waste water overflows		4		6		2		Pollution

		Waste water treatment		4		6		2		Water Use

		Golf courses (number, size)		4		6		2		Urban

		Sewage facilities		4		6		2		Urban

		Toxins		4		4		2		Pollution		several subgroup toxins noted

		Pesticides		4		4		2		Pollution

		Fragmentation		4		4		2		Dams

		Flows		4		4		2		Dams

		Connectivity		4		4		2		Habitat

		Quantity / Flow		4		2		2		Water Quality		May  not have adequate coverage

		Chlorophyl		4		2		2		Water Quality		optimal level (too much or too little)

		Stratification		4		2		2		Climate				salinity

		Phenology change		4		2		2		Climate

		Natural chemical process changes (e.g. carbon)		4		2		2		Habitat

		Thermal		2		6		6		Pollution

		Dams		2		6		6		Dams				high and low

		Gravel/sand mining		2		6		6		Mines

		Septic leaks		2		6		2		Pollution

		Marina discharges		2		6		2		Pollution		boats, marinas

		Brine discharge		2		4		2		Water Use

		Road salt		2		2		2		Pollution

		Oil and gas		2		2		2		Pollution		Pipelines

		Atmospheric deposition		2		2		2		Pollution

		Pipelines		2		2		2		Mines

		pH		2		2		2		Water Quality

		Acidification		2		2		2		Climate

		Hurricane				2				Natural

		Earthquake				2				Natural

		Flooding				2				Natural

		Land cover (wetlands, tidal marsh, forest cover)								Natural

		Episodic natural events								Natural

		Tidal height / volume								Natural

		Land subsidence								Natural

		Salinity								Natural

		Dissolved oxygen								Natural





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TidalSalt

		Habitat Type:		Tidal Salt Nearshore/Intertidal Habitat

		Sub-Classification		Subtidal (<10m)

		Representative Species:		Bay Anchovy, Atlantic Sturgeon, Blue Crab, Oyster, Spot, Croaker, Summer Flounder, Striped bass, Forage Species

		Habitat Function: Spawning, Recruitment, Survival, Growth, Shelter

		List aggregate variable/stressors for each factor		Criteria 1: Severity		Criteria 2: Mitigation Potential		Criteria 3: Certainty		Factor		Notes		Why/Justification                               What habitat function is impacted? (ie. spawning, feeding)

		Nitrogen		6		6		6		Nutrient

		Nutrients		6		4		6		Pollution

		development		6		4		6		Human

		shoreline armoring		6		4		6		Human

		impervious surface		6		4		6		Human

		habitat loss		6		4		6		Human		structural hab loss

		agriculture		6		4		6		Human

		impervious surface		6		4		6		Urban

		Septic 		6		4		6		Urban

		stormwater discharge		6		4		6		Urban

		WWTP		6		4		6		Urban

		habitat loss		6		4		6		Urban

		development		6		4		6		Urban

		shoreline hardening		6		4		6		Urban

		nutrients		6		4		6		Agriculture

		runoff		6		4		6		Agriculture

		sedimentation		6		4		6		Agriculture

		Land use		6		4		6		Agriculture				Crop, poultry, livestock

		Wetlands loss		6		4		6		Natural

		SAV loss		6		4		6		Natural

		oyster reef loss		6		4		6		Natural

		Phosphorus		6		4		6		Nutrient

		DO 		6		4		6		Water Quality

		turbidity /light		6		4		6		Water Quality

		chl-a/phytoplankton		6		4		6		Water Quality

		loss of feeding habitat 		6		4		6		Biological

		loss of forage 		6		4		6		Biological

		HABs		6		4		6		Biological

		climate change		6		2		6		Natural

		water temp		6		2		6		Water Quality

		Water temp 		6		2		6		Climate

		SLR 		6		2		6		Climate

		trophic effects 		6		2		6		Biological

		invasive species		6		2		6		Biological

		Sediments 		6		4		4		Pollution

		sedimentation		6		4		4		Urban

		Habitat fragmentation 		6		4		4		Natural

		increased mortality 		6		2		4		Biological

		range shift		6		2		4		Biological

		Toxics		4		6		6		Pollution

		fishing		4		6		6		Human		impacts, overfishing, effort

		gear type 		4		6		6		Human

		deforestation 		4		6		6		Agriculture

		toxics		4		6		6		Agriculture

		dredging		4		4		6		Human		temporally constrained 

		boating		4		4		6		Human

		marinas		4		4		6		Human

		dredging		4		4		6		Urban

		Riparian forest removal 		4		4		6		Natural

		shoreline erosion		4		4		6		Natural

		Endocrine disruptors 		4		2		6		Pollution

		road density 		4		2		6		Urban

		disease		4		2		6		Biological

		discharge (ex Conowingo) 		4		4		4		Water Use

		Salinity intrusion 		4		2		4		Climate

		pH 		4		2		2		Water Quality

		Precip 		4		2		2		Climate

		Storm intensity/frequency 		4		2		2		Climate

		road crossings		2		2		6		Urban

		salinty 		2		2		6		Water Quality

		Water withdrawal		2		6		4		Water Use

		Discharge temp change		2		6		4		Water Use

		flow effects		2		6		4		Water Use

		aquaculture		2		6		4		Human

		Marine debris		2		4		2		Pollution

		pH 		2		2		2		Climate

		Overall Habitat								Habitat		No Individual Rankings; variables listed = Loss of Habitat Diveristy, Invasive Species, Benthic Structure, Loss of (Seagrass, Marshes, Beaches, Mudflats, Oyster Reefs), Water Column, Gear Impacts, Shoreline Erosion

		loss of spawning habitat								Biological

		habitat squeeze/shift								Biological

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Habitats Combined W severity

		Habitat		List aggregate variable/stressors for each factor		Criteria 1: Severity		Criteria 2: Mitigation Potential		Criteria 3: Certainty		Factor		Notes		Why/Justification                               What habitat function is impacted? (ie. spawning, feeding)

		ColdNontidal		Overall AG		6		4		6		Ag		Includes Sedimentation, Density of Ag Activities, Animal Agriculture (type, density, manure handling), Manure Management Practices, Nutrient Management, Overland Erosion and Streambank Erosion, Legacy Issues (sedimentation and other constituents), Lack of BMP Activities, Drain Tiling, Altered Hydrology?, Ditching, Lack of Riparian Buffers, Temperature Effects, Nutrients and Enrichment, Agrichemicals (pesticides, EDCs, hormones)

		ColdNontidal		Overall DAMS		6		4		6		Dams		Includes Number, Density, Position, Size, Retention Time, Release Type, Flow Regime (hydropower, etc.), Culverts, Thermal Pollution

		ColdNontidal		Overall Habitat		6		4		6		Habitat		Both Response and Stressor; Includes Variables with Available Data (Wetalnd Loss, RBP Data Sets (all states and agencies), USGS NWIS (habitat assessment data), EPA RBS (relative bed stability)), and Variables With No Data Currenlty Available (Hydraulic Geometry, Sediment Erosion and Delivery Info, Channel Scour and Fill)

		ColdNontidal		Overall Human 		6		2		6		Human		Includes Population Density, Housing Density, Septic System Density, Sanitary Sewer Age and Density, Population Growth Rate, Commercial Employment Density, Socio-economic Components, Land Use, Pharmaceutical Use, WWTP Type, Fishing Pressure

		ColdNontidal		Sediment		6		4		6		Pollution

		ColdNontidal		Water Temp (effects of climate, point sources disch, reservoir releases)		6		4		6		Pollution

		ColdNontidal		Overall Urban		6		2		6		Urban		Mitigation Score is Given Current Technology; Includes Land Use, Land Use Change, Imperviousness, Stream Canpoy Cover, Channelization, Roadways/Road Density, Road Crossings, Geomoprhic Characteristics, Urban Age, Stormwater Management, BMP Implementation, Altered Hydrology, Sedimentation, Green Infrastructure, Coal Tar Sealants (PAHs), Distance to Stream		Urban Stream Syndrome

		TidalFresh		Water use		6		6		6		Agriculture

		TidalFresh		Erosion		6		4		6		Agriculture		Need data / model

		TidalFresh		Nutrients		6		4		6		Agriculture

		TidalFresh		Toxins		6		4		6		Agriculture

		TidalFresh		Fishing activities		6		6		6		Biological

		TidalFresh		Invasive species		6		2		6		Biological		Data better for some but not others

		TidalFresh		Temperature		6		2		6		Climate

		TidalFresh		Woody structure		6		4		6		Habitat

		TidalFresh		SAV		6		4		6		Habitat

		TidalFresh		Bottom substrate		6		4		6		Habitat		need to be updated

		TidalFresh		Channelization / dredging		6		4		6		Habitat

		TidalFresh		Invasive species		6		2		6		Habitat		Spp that disrupt habitat, including SAV spp

		TidalFresh		Water temperature		6		2		6		Habitat

		TidalFresh		Fishing / boating activities		6		6		6		Human		harvest, habitat impacts (boat wakes, SAV scarring/loss)

		TidalFresh		Land use change (shoreline, etc.)		6		4		6		Human

		TidalFresh		Population density		6		2		6		Human

		TidalFresh		Population change/spatial shift		6		2		6		Human

		TidalFresh		Population change/over time		6		2		6		Human

		TidalFresh		SAV		6		4		6		Natural

		TidalFresh		Nitrogen		6		4		6		Nutrient				overabundance

		TidalFresh		Phosphorous		6		4		6		Nutrient				overabundance

		TidalFresh		Eutrophication		6		4		6		Nutrient		Examine data for finer spatial scale

		TidalFresh		Riparian habitat loss		6		4		6		Urban

		TidalFresh		Shoreline change / armoring		6		4		6		Urban		data in misc factor

		TidalFresh		Stream challenlization / ditching		6		4		6		Urban

		TidalFresh		Impervious surface		6		2		6		Urban

		TidalFresh		Wetland loss		6		2		6		Urban

		TidalFresh		Road crossings		6		2		6		Urban

		TidalFresh		Temperature		6		2		6		Water Quality

		TidalFresh		Water withdrawal		6		6		6		Water Use		Ag, industrial, municipality		Includes entrainment

		TidalFresh		Surface water withdrawal		6		6		6		Water Use

		TidalSalt		nutrients		6		4		6		Agriculture

		TidalSalt		runoff		6		4		6		Agriculture

		TidalSalt		sedimentation		6		4		6		Agriculture

		TidalSalt		Land use		6		4		6		Agriculture				Crop, poultry, livestock

		TidalSalt		loss of feeding habitat 		6		4		6		Biological

		TidalSalt		loss of forage 		6		4		6		Biological

		TidalSalt		HABs		6		4		6		Biological

		TidalSalt		trophic effects 		6		2		6		Biological

		TidalSalt		invasive species		6		2		6		Biological

		TidalSalt		Water temp 		6		2		6		Climate

		TidalSalt		SLR 		6		2		6		Climate

		TidalSalt		development		6		4		6		Human

		TidalSalt		shoreline armoring		6		4		6		Human

		TidalSalt		impervious surface		6		4		6		Human

		TidalSalt		habitat loss		6		4		6		Human		structural hab loss

		TidalSalt		agriculture		6		4		6		Human

		TidalSalt		Wetlands loss		6		4		6		Natural

		TidalSalt		SAV loss		6		4		6		Natural

		TidalSalt		oyster reef loss		6		4		6		Natural

		TidalSalt		climate change		6		2		6		Natural

		TidalSalt		Nitrogen		6		6		6		Nutrient

		TidalSalt		Phosphorus		6		4		6		Nutrient

		TidalSalt		Nutrients		6		4		6		Pollution

		TidalSalt		impervious surface		6		4		6		Urban

		TidalSalt		Septic 		6		4		6		Urban

		TidalSalt		stormwater discharge		6		4		6		Urban

		TidalSalt		WWTP		6		4		6		Urban

		TidalSalt		habitat loss		6		4		6		Urban

		TidalSalt		development		6		4		6		Urban

		TidalSalt		shoreline hardening		6		4		6		Urban

		TidalSalt		DO 		6		4		6		Water Quality

		TidalSalt		turbidity /light		6		4		6		Water Quality

		TidalSalt		chl-a/phytoplankton		6		4		6		Water Quality

		TidalSalt		water temp		6		2		6		Water Quality

		WarmNontidal		sediments		6		4		6		Agriculture				fish health / spawning / food availibility 

		WarmNontidal		nutrients		6		4		6		Agriculture				fish health / spawning / food availibility 

		WarmNontidal		flow alteration 		6		2		6		Dams				life cycle and species shifts, lotic to lentic above

		WarmNontidal		bank erosion 		6		4		6		Habitat

		WarmNontidal		stormwater runoff		6		4		6		Human

		WarmNontidal		fragmentation / deforestation		6		2		6		Human

		WarmNontidal		impervious surface		6		2		6		Human

		WarmNontidal		population density		6		0		6		Human

		WarmNontidal		housing density 		6		0		6		Human

		WarmNontidal		forest loss		6		4		6		Natural

		WarmNontidal		eutrophication 		6		4		6		Nutrient				fish health  / mortality / food availibility / species shifts /

		WarmNontidal		sediment/siltation		6		4		6		Pollution				spawning

		WarmNontidal		stormwater runoff		6		4		6		Urban				fish health / lifecycle

		WarmNontidal		sediment 		6		4		6		Urban				fish health / lifecycle

		WarmNontidal		impervious surfaces		6		2		6		Urban				survival / growth / food availibility / 





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Tom I

		Habitat		List aggregate variable/stressors for each factor		Criteria 1: Severity		Criteria 2: Mitigation Potential		Criteria 3: Certainty		Factor				Factor		Stressor		Habitat

		ColdNontidal		Overall AG		6		4		6		Ag				4 Habitats

		WarmNontidal		sediments		6		4		6		Agriculture				Agriculture, Nutrients		Nutrients		WarmNontidal, Tidal Salt, ColdNontidal, Tidal Fresh

		WarmNontidal		nutrients		6		4		6		Agriculture				Urban, Human		Impervious Surface		WarmNontidal, Tidal Salt, Tidal Fresh, ColdNontidal

		TidalFresh		Water use		6		6		6		Agriculture

		TidalFresh		Erosion		6		4		6		Agriculture				3 Habitats

		TidalFresh		Nutrients		6		4		6		Agriculture				Climate, Habitat, Pollution, Water Quality		Water Temperature		Tidal Salt,  Tidal Fresh, Cold Nontidal

		TidalFresh		Toxins		6		4		6		Agriculture				Agriculture, Urban, Pollution		Sedimentation		WarmNontidal, Tidal Salt, Cold Nontidal

		TidalSalt		nutrients		6		4		6		Agriculture				Urban, Human		Stormwater discharge/runoff		WarmNontidal, Tidal Salt, ColdNontidal

		TidalSalt		runoff		6		4		6		Agriculture				Agriculture, Human		Land use		Tidal Salt, Tidal Fresh, ColdNontidal

		TidalSalt		sedimentation		6		4		6		Agriculture				Agriculture, Habitat		Erosion		WarmNontidal, Tidal Fresh, Cold Nontidal

		TidalSalt		Land use		6		4		6		Agriculture				Human		population density/change		WarmNontidal, Tidal Fresh, Cold Nontidal

		TidalFresh		Fishing activities		6		6		6		Biological

		TidalFresh		Invasive species		6		2		6		Biological				2 Habitats

		TidalSalt		loss of feeding habitat 		6		4		6		Biological				Habitat		Submerged Aquatic Vegetation Loss		Tidal Salt, Tidal Fresh

		TidalSalt		loss of forage 		6		4		6		Biological				Biological		Invasive species		Tidal Salt,  Tidal Fresh, 

		TidalSalt		HABs		6		4		6		Biological				Urban, Human		habitat loss		Tidal Salt,  Tidal Fresh, 

		TidalSalt		trophic effects 		6		2		6		Biological				Urban, Natural		Wetlands loss		Tidal Salt,  Tidal Fresh, 

		TidalSalt		invasive species		6		2		6		Biological

		TidalFresh		Temperature		6		2		6		Climate				Priority Factors by Frequency and 6 severity/6 certainty score

		TidalSalt		Water temp 		6		2		6		Climate				Urban Count		17

		TidalSalt		SLR 		6		2		6		Climate				Human Count		16

		ColdNontidal		Overall DAMS		6		4		6		Dams				Agriculture Count		11

		WarmNontidal		flow alteration 		6		2		6		Dams				Habitat Count		8

		ColdNontidal		Overall Habitat		6		4		6		Habitat				Biological Count		7

		WarmNontidal		bank erosion 		6		4		6		Habitat				Natural Count		6

		TidalFresh		Woody structure		6		4		6		Habitat				Nutrient Count		6

		TidalFresh		SAV		6		4		6		Habitat				Water Quality Count		5

		TidalFresh		Bottom substrate		6		4		6		Habitat				Pollution Count		4

		TidalFresh		Channelization / dredging		6		4		6		Habitat				Climate Count		3

		TidalFresh		Invasive species		6		2		6		Habitat				Dams Count		2

		TidalFresh		Water temperature		6		2		6		Habitat				Water Use Count		2

		ColdNontidal		Overall Human 		6		2		6		Human

		WarmNontidal		stormwater runoff		6		4		6		Human

		WarmNontidal		fragmentation / deforestation		6		2		6		Human

		WarmNontidal		impervious surface		6		2		6		Human

		WarmNontidal		population density		6		0		6		Human

		WarmNontidal		housing density 		6		0		6		Human

		TidalFresh		Fishing / boating activities		6		6		6		Human

		TidalFresh		Land use change (shoreline, etc.)		6		4		6		Human

		TidalFresh		Population density		6		2		6		Human

		TidalFresh		Population change/spatial shift		6		2		6		Human

		TidalFresh		Population change/over time		6		2		6		Human

		TidalSalt		development		6		4		6		Human

		TidalSalt		shoreline armoring		6		4		6		Human

		TidalSalt		impervious surface		6		4		6		Human

		TidalSalt		habitat loss		6		4		6		Human

		TidalSalt		agriculture		6		4		6		Human

		WarmNontidal		forest loss		6		4		6		Natural

		TidalFresh		SAV		6		4		6		Natural

		TidalSalt		Wetlands loss		6		4		6		Natural

		TidalSalt		SAV loss		6		4		6		Natural

		TidalSalt		oyster reef loss		6		4		6		Natural

		TidalSalt		climate change		6		2		6		Natural

		WarmNontidal		eutrophication 		6		4		6		Nutrient

		TidalFresh		Nitrogen		6		4		6		Nutrient

		TidalFresh		Phosphorous		6		4		6		Nutrient

		TidalFresh		Eutrophication		6		4		6		Nutrient

		TidalSalt		Nitrogen		6		6		6		Nutrient

		TidalSalt		Phosphorus		6		4		6		Nutrient

		ColdNontidal		Sediment		6		4		6		Pollution

		ColdNontidal		Water Temp (effects of climate, point sources disch, reservoir releases)		6		4		6		Pollution

		WarmNontidal		sediment/siltation		6		4		6		Pollution

		TidalSalt		Nutrients		6		4		6		Pollution

		ColdNontidal		Overall Urban		6		2		6		Urban

		WarmNontidal		stormwater runoff		6		4		6		Urban

		WarmNontidal		sediment 		6		4		6		Urban

		WarmNontidal		impervious surfaces		6		2		6		Urban

		TidalFresh		Riparian habitat loss		6		4		6		Urban

		TidalFresh		Shoreline change / armoring		6		4		6		Urban

		TidalFresh		Stream challenlization / ditching		6		4		6		Urban

		TidalFresh		Impervious surface		6		2		6		Urban

		TidalFresh		Wetland loss		6		2		6		Urban

		TidalFresh		Road crossings		6		2		6		Urban

		TidalSalt		impervious surface		6		4		6		Urban

		TidalSalt		Septic 		6		4		6		Urban

		TidalSalt		stormwater discharge		6		4		6		Urban

		TidalSalt		WWTP		6		4		6		Urban

		TidalSalt		habitat loss		6		4		6		Urban

		TidalSalt		development		6		4		6		Urban

		TidalSalt		shoreline hardening		6		4		6		Urban

		TidalFresh		Temperature		6		2		6		Water Quality

		TidalSalt		DO 		6		4		6		Water Quality

		TidalSalt		turbidity /light		6		4		6		Water Quality

		TidalSalt		chl-a/phytoplankton		6		4		6		Water Quality

		TidalSalt		water temp		6		2		6		Water Quality

		TidalFresh		Water withdrawal		6		6		6		Water Use

		TidalFresh		Surface water withdrawal		6		6		6		Water Use





All Habitats Combined (2)

		Habitat		List aggregate variable/stressors for each factor		Criteria 1: Severity		Criteria 2: Mitigation Potential		Criteria 3: Certainty		Factor		Notes		Why/Justification                               What habitat function is impacted? (ie. spawning, feeding)

		TidalFresh		Nutrients		6		4		6		Agriculture

		TidalFresh		Toxins		6		4		6		Agriculture

		TidalSalt		nutrients		6		4		6		Agriculture

		TidalSalt		runoff		6		4		6		Agriculture

		TidalSalt		sedimentation		6		4		6		Agriculture

		TidalSalt		Land use		6		4		6		Agriculture				Crop, poultry, livestock

		TidalFresh		Fishing activities		6		6		6		Biological

		TidalFresh		Invasive species		6		2		6		Biological		Data better for some but not others

		TidalSalt		loss of feeding habitat 		6		4		6		Biological

		TidalSalt		loss of forage 		6		4		6		Biological

		TidalSalt		HABs		6		4		6		Biological

		TidalSalt		trophic effects 		6		2		6		Biological

		TidalSalt		invasive species		6		2		6		Biological

		TidalFresh		Temperature		6		2		6		Climate

		TidalSalt		Water temp 		6		2		6		Climate

		TidalSalt		SLR 		6		2		6		Climate

		WarmNontidal		stormwater runoff		6		4		6		Human

		WarmNontidal		fragmentation / deforestation		6		2		6		Human

		WarmNontidal		impervious surface		6		2		6		Human

		WarmNontidal		population density		6		0		6		Human

		WarmNontidal		housing density 		6		0		6		Human

		TidalFresh		Fishing / boating activities		6		6		6		Human		harvest, habitat impacts (boat wakes, SAV scarring/loss)

		TidalFresh		Land use change (shoreline, etc.)		6		4		6		Human

		TidalFresh		Population density		6		2		6		Human

		TidalFresh		Population change/spatial shift		6		2		6		Human

		TidalFresh		Population change/over time		6		2		6		Human

		TidalSalt		development		6		4		6		Human

		TidalSalt		shoreline armoring		6		4		6		Human

		TidalSalt		impervious surface		6		4		6		Human

		TidalSalt		habitat loss		6		4		6		Human		structural hab loss

		TidalSalt		agriculture		6		4		6		Human

		WarmNontidal		forest loss		6		4		6		Natural

		TidalFresh		SAV		6		4		6		Natural

		TidalSalt		Wetlands loss		6		4		6		Natural

		TidalSalt		SAV loss		6		4		6		Natural

		TidalSalt		oyster reef loss		6		4		6		Natural

		TidalSalt		climate change		6		2		6		Natural

		WarmNontidal		eutrophication 		6		4		6		Nutrient				fish health  / mortality / food availibility / species shifts /

		TidalFresh		Nitrogen		6		4		6		Nutrient				overabundance

		TidalFresh		Phosphorous		6		4		6		Nutrient				overabundance

		TidalFresh		Eutrophication		6		4		6		Nutrient		Examine data for finer spatial scale

		TidalSalt		Nitrogen		6		6		6		Nutrient

		TidalSalt		Phosphorus		6		4		6		Nutrient

		ColdNontidal		Sediment		6		4		6		Pollution

		ColdNontidal		Water Temp (effects of climate, point sources disch, reservoir releases)		6		4		6		Pollution

		WarmNontidal		sediment/siltation		6		4		6		Pollution				spawning

		TidalSalt		Nutrients		6		4		6		Pollution

		ColdNontidal		Overall Urban		6		2		6		Urban		Mitigation Score is Given Current Technology; Includes Land Use, Land Use Change, Imperviousness, Stream Canpoy Cover, Channelization, Roadways/Road Density, Road Crossings, Geomoprhic Characteristics, Urban Age, Stormwater Management, BMP Implementation, Altered Hydrology, Sedimentation, Green Infrastructure, Coal Tar Sealants (PAHs), Distance to Stream		Urban Stream Syndrome

		WarmNontidal		stormwater runoff		6		4		6		Urban				fish health / lifecycle

		WarmNontidal		sediment 		6		4		6		Urban				fish health / lifecycle

		WarmNontidal		impervious surfaces		6		2		6		Urban				survival / growth / food availibility / 

		TidalFresh		Riparian habitat loss		6		4		6		Urban

		TidalFresh		Shoreline change / armoring		6		4		6		Urban		data in misc factor

		TidalFresh		Stream challenlization / ditching		6		4		6		Urban

		TidalFresh		Impervious surface		6		2		6		Urban

		TidalFresh		Wetland loss		6		2		6		Urban

		TidalFresh		Road crossings		6		2		6		Urban

		TidalSalt		impervious surface		6		4		6		Urban

		TidalSalt		Septic 		6		4		6		Urban

		TidalSalt		stormwater discharge		6		4		6		Urban

		TidalSalt		WWTP		6		4		6		Urban

		TidalSalt		habitat loss		6		4		6		Urban

		TidalSalt		development		6		4		6		Urban

		TidalSalt		shoreline hardening		6		4		6		Urban

		TidalFresh		Temperature		6		2		6		Water Quality

		TidalSalt		DO 		6		4		6		Water Quality

		TidalSalt		turbidity /light		6		4		6		Water Quality

		TidalSalt		chl-a/phytoplankton		6		4		6		Water Quality

		TidalSalt		water temp		6		2		6		Water Quality

		TidalFresh		Water withdrawal		6		6		6		Water Use		Ag, industrial, municipality		Includes entrainment

		TidalFresh		Surface water withdrawal		6		6		6		Water Use





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































All Habitats Combined

		Habitat		List aggregate variable/stressors for each factor		Criteria 1: Severity		Criteria 2: Mitigation Potential		Criteria 3: Certainty		Factor		Notes		Why/Justification                               What habitat function is impacted? (ie. spawning, feeding)

		ColdNontidal		Overall AG		6		4		6		Ag		Includes Sedimentation, Density of Ag Activities, Animal Agriculture (type, density, manure handling), Manure Management Practices, Nutrient Management, Overland Erosion and Streambank Erosion, Legacy Issues (sedimentation and other constituents), Lack of BMP Activities, Drain Tiling, Altered Hydrology?, Ditching, Lack of Riparian Buffers, Temperature Effects, Nutrients and Enrichment, Agrichemicals (pesticides, EDCs, hormones)

		WarmNontidal		sediments		6		4		6		Agriculture				fish health / spawning / food availibility 

		WarmNontidal		nutrients		6		4		6		Agriculture				fish health / spawning / food availibility 

		TidalFresh		Water use		6		6		6		Agriculture

		TidalFresh		Erosion		6		4		6		Agriculture		Need data / model

		TidalFresh		Nutrients		6		4		6		Agriculture

		TidalFresh		Toxins		6		4		6		Agriculture

		TidalSalt		nutrients		6		4		6		Agriculture

		TidalSalt		runoff		6		4		6		Agriculture

		TidalSalt		sedimentation		6		4		6		Agriculture

		TidalSalt		Land use		6		4		6		Agriculture				Crop, poultry, livestock

		TidalFresh		Fishing activities		6		6		6		Biological

		TidalFresh		Invasive species		6		2		6		Biological		Data better for some but not others

		TidalSalt		loss of feeding habitat 		6		4		6		Biological

		TidalSalt		loss of forage 		6		4		6		Biological

		TidalSalt		HABs		6		4		6		Biological

		TidalSalt		trophic effects 		6		2		6		Biological

		TidalSalt		invasive species		6		2		6		Biological

		TidalFresh		Temperature		6		2		6		Climate

		TidalSalt		Water temp 		6		2		6		Climate

		TidalSalt		SLR 		6		2		6		Climate

		ColdNontidal		Overall DAMS		6		4		6		Dams		Includes Number, Density, Position, Size, Retention Time, Release Type, Flow Regime (hydropower, etc.), Culverts, Thermal Pollution

		WarmNontidal		flow alteration 		6		2		6		Dams				life cycle and species shifts, lotic to lentic above

		ColdNontidal		Overall Habitat		6		4		6		Habitat		Both Response and Stressor; Includes Variables with Available Data (Wetalnd Loss, RBP Data Sets (all states and agencies), USGS NWIS (habitat assessment data), EPA RBS (relative bed stability)), and Variables With No Data Currenlty Available (Hydraulic Geometry, Sediment Erosion and Delivery Info, Channel Scour and Fill)

		WarmNontidal		bank erosion 		6		4		6		Habitat

		TidalFresh		Woody structure		6		4		6		Habitat

		TidalFresh		SAV		6		4		6		Habitat

		TidalFresh		Bottom substrate		6		4		6		Habitat		need to be updated

		TidalFresh		Channelization / dredging		6		4		6		Habitat

		TidalFresh		Invasive species		6		2		6		Habitat		Spp that disrupt habitat, including SAV spp

		TidalFresh		Water temperature		6		2		6		Habitat

		ColdNontidal		Overall Human 		6		2		6		Human		Includes Population Density, Housing Density, Septic System Density, Sanitary Sewer Age and Density, Population Growth Rate, Commercial Employment Density, Socio-economic Components, Land Use, Pharmaceutical Use, WWTP Type, Fishing Pressure

		WarmNontidal		stormwater runoff		6		4		6		Human

		WarmNontidal		fragmentation / deforestation		6		2		6		Human

		WarmNontidal		impervious surface		6		2		6		Human

		WarmNontidal		population density		6		0		6		Human

		WarmNontidal		housing density 		6		0		6		Human

		TidalFresh		Fishing / boating activities		6		6		6		Human		harvest, habitat impacts (boat wakes, SAV scarring/loss)

		TidalFresh		Land use change (shoreline, etc.)		6		4		6		Human

		TidalFresh		Population density		6		2		6		Human

		TidalFresh		Population change/spatial shift		6		2		6		Human

		TidalFresh		Population change/over time		6		2		6		Human

		TidalSalt		development		6		4		6		Human

		TidalSalt		shoreline armoring		6		4		6		Human

		TidalSalt		impervious surface		6		4		6		Human

		TidalSalt		habitat loss		6		4		6		Human		structural hab loss

		TidalSalt		agriculture		6		4		6		Human

		WarmNontidal		forest loss		6		4		6		Natural

		TidalFresh		SAV		6		4		6		Natural

		TidalSalt		Wetlands loss		6		4		6		Natural

		TidalSalt		SAV loss		6		4		6		Natural

		TidalSalt		oyster reef loss		6		4		6		Natural

		TidalSalt		climate change		6		2		6		Natural

		WarmNontidal		eutrophication 		6		4		6		Nutrient				fish health  / mortality / food availibility / species shifts /

		TidalFresh		Nitrogen		6		4		6		Nutrient				overabundance

		TidalFresh		Phosphorous		6		4		6		Nutrient				overabundance

		TidalFresh		Eutrophication		6		4		6		Nutrient		Examine data for finer spatial scale

		TidalSalt		Nitrogen		6		6		6		Nutrient

		TidalSalt		Phosphorus		6		4		6		Nutrient

		ColdNontidal		Sediment		6		4		6		Pollution

		ColdNontidal		Water Temp (effects of climate, point sources disch, reservoir releases)		6		4		6		Pollution

		WarmNontidal		sediment/siltation		6		4		6		Pollution				spawning

		TidalSalt		Nutrients		6		4		6		Pollution

		ColdNontidal		Overall Urban		6		2		6		Urban		Mitigation Score is Given Current Technology; Includes Land Use, Land Use Change, Imperviousness, Stream Canpoy Cover, Channelization, Roadways/Road Density, Road Crossings, Geomoprhic Characteristics, Urban Age, Stormwater Management, BMP Implementation, Altered Hydrology, Sedimentation, Green Infrastructure, Coal Tar Sealants (PAHs), Distance to Stream		Urban Stream Syndrome

		WarmNontidal		stormwater runoff		6		4		6		Urban				fish health / lifecycle

		WarmNontidal		sediment 		6		4		6		Urban				fish health / lifecycle

		WarmNontidal		impervious surfaces		6		2		6		Urban				survival / growth / food availibility / 

		TidalFresh		Riparian habitat loss		6		4		6		Urban

		TidalFresh		Shoreline change / armoring		6		4		6		Urban		data in misc factor

		TidalFresh		Stream challenlization / ditching		6		4		6		Urban

		TidalFresh		Impervious surface		6		2		6		Urban

		TidalFresh		Wetland loss		6		2		6		Urban

		TidalFresh		Road crossings		6		2		6		Urban

		TidalSalt		impervious surface		6		4		6		Urban

		TidalSalt		Septic 		6		4		6		Urban

		TidalSalt		stormwater discharge		6		4		6		Urban

		TidalSalt		WWTP		6		4		6		Urban

		TidalSalt		habitat loss		6		4		6		Urban

		TidalSalt		development		6		4		6		Urban

		TidalSalt		shoreline hardening		6		4		6		Urban

		TidalFresh		Temperature		6		2		6		Water Quality

		TidalSalt		DO 		6		4		6		Water Quality

		TidalSalt		turbidity /light		6		4		6		Water Quality

		TidalSalt		chl-a/phytoplankton		6		4		6		Water Quality

		TidalSalt		water temp		6		2		6		Water Quality

		TidalFresh		Water withdrawal		6		6		6		Water Use		Ag, industrial, municipality		Includes entrainment

		TidalFresh		Surface water withdrawal		6		6		6		Water Use





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TargetSppHabitat

		species		life stage		3rd Order & lower		4th Order + Stream		Tidal Fresh		Tidal Estuarine Nearshore						Tidal Estuarine Sub-tidal						Oceanic		Comments

												Oligohaline		Mesohaline		Polyhaline		Oligohaline		Mesohaline		Polyhaline

		Atlantic Silverside (forage)		spawning 										mar-jul

				larval

				juvenile

				adult (Year-round)										spring-fall						winter						Migrate to deeper water  in winter

		Inland Silverside (forage)		spawning 						apr-sep

				larval

				juvenile

				adult (Year-round)						spring-fall								winter								Migrate to deeper water in winter

		Rough Silverside (forage)		spawning 										may-aug

				larval

				juvenile

				adult (Year round)										year round

		Alewife (forage; harvest)		spawning				mar-may

				larval

				juvenile						summer				fall migration						fall migration

				adult

		American Shad (forage; harvest)		spawning 				mar-may

				larval						spring								spring

				juvenile						summer				fall migration				summer		fall migration

				adult

		Atlantic Menhaden (forage; harvest)		spawning 																				Mar-May; Sep-Oct

				larval						fall-spring								fall-spring

				juvenile								spring-fall

				adult								spring-fall

		Blueback Herring (forage; harvest)		spawning				mar-may

				larval						spring

				juvenile						summer				fall migration						fall migration

				adult

		Gizzard Shad (forage; harvest)		spawning 				late spr-early sum																		at times commericallly valuable as bait

				larval 

				juvenile						summer

				adult				year-round												winter

		Bay Anchovy (Forage)		spawning 																Apr-Sep

				larval						summer-fall

				juvenile

				adult						year-round 

		Silvery Minnow (forage)		spawning				apr-may										apr-may

				larval

				juvenile

				adult				year-round										year-round

		Spottail Shiner (forage)		spawning 				may-aug										may-aug

				larval

				juvenile

				adult				year-round										year-round

		Banded Killifish (forage)		spawning						apr-sep

				larval

				juvenile

				adult						year-round

		Mummichog (forage)		spawning 						apr-aug

				larval

				juvenile

				adult						year-round

		Striped Killifish (forage)		spawning								apr-sep

				larval

				juvenile

				adult								year-round

		Striped Bass (predator; harvest)		spawning						mar-may								mar-may

				larval						spring

				juvenile						summer

				adult								spring-fall (resident males -year round)

		White Perch (predator; fiorage,harvest)		spawning				mar-may										mar-may

				larval						spring

				juvenile						summer								summer

				adult				year-round										year-round

		Yellow Perch (predator; harvest)		spawning 				feb-mar

				larval				spring										spring

				juvenile						summer								summer

				adult														year-round								adults tolerate salinity up to 13ppt

		Atlantic croaker (benthic predator, harvest)		spawning																				summer-fall		benthic predators but they eat a surprising amount of anchovies

				larval														win-spring

				juvenile														summer-fall

				adult														summer-fall

		Spot (forage; harvest)		spawning 																				late fall-early spr

				larval						win-spr								win-spr

				juvenile								spring-fall 

				adult								spring-fall 

		Brook Trout		spawning		 mid Oct- mid Nov

				larval		March - April

				juvenile		Year round																				where accessible, use lake habitats too during cold months.  Use any habitat if cold water. 

				adult		Year round																				where accessible, use lake habitats too during cold months.  Use any habitat if cold water. 

		Trout species		spawning		 mid Oct- mid Nov

				larval		March - April

				juvenile		Year round																				where accessible, use lake habitats too during cold months.  Use any habitat if cold water. 

				adult		Year round																				where accessible, use lake habitats too during cold months.  Use any habitat if cold water. 

		Largemouth Bass		spawning		March-June

				larval		spring

				juvenile		spring-winter

				adult		year-round

		Black Bass (general)		spawning		March-June

				larval		spring

				juvenile		spring-winter

				adult		year-round

		American Oyster		spawning										may -oct						may-oct						Generally peaks in late Jun-Jul

				larval										may-oct						may-oct						2-3 week larval period

				juvenile										1st yr						1st yr						Sexually functional as early as 6-wks post-settlement

				adult										year round						year round						Don't move except for consumption

		Summer Flounder		spawning

				larval										October -May

				juvenile										June-September

				adult										spr-fall						spr-fall

		American Eel		spawning

				larval

				juvenile								fall						fall

				adult		year round (until emigrate to spawn)

		Atlantic Sturgeon		spawning						May-Jun

				larval						May-Jun

				juvenile						remain till adult 

				adult						year round till sexually mature (5 yrs)

		Blue Crab		spawning																		Late Spring -Summer

				larval												fall-spr						fall-spr

				juvenile								spr-sum

				adult						year round 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Habitat of Representative Species	


STAC Fish Habitat Workshop April 25-26, 2018		&P




Priority Factors

				Factor

				Agriculture

				Agriculture

				Agriculture

				Agriculture

				Agriculture

				Agriculture

				Agriculture

				Agriculture

				Agriculture

				Agriculture

				Agriculture

		Agriculture Count		11

				Biological

				Biological

				Biological

				Biological

				Biological

				Biological

				Biological

		Biological Count		7

				Climate

				Climate

				Climate

		Climate Count		3

				Dams

				Dams

		Dams Count		2

				Habitat

				Habitat

				Habitat

				Habitat

				Habitat

				Habitat

				Habitat

				Habitat

		Habitat Count		8

				Human

				Human

				Human

				Human

				Human

				Human

				Human

				Human

				Human

				Human

				Human

				Human

				Human

				Human

				Human

				Human

		Human Count		16

				Natural

				Natural

				Natural

				Natural

				Natural

				Natural

		Natural Count		6

				Nutrient

				Nutrient

				Nutrient

				Nutrient

				Nutrient

				Nutrient

		Nutrient Count		6

				Pollution

				Pollution

				Pollution

				Pollution

		Pollution Count		4

				Urban

				Urban

				Urban

				Urban

				Urban

				Urban

				Urban

				Urban

				Urban

				Urban

				Urban

				Urban

				Urban

				Urban

				Urban

				Urban

				Urban

		Urban Count		17

				Water Quality

				Water Quality

				Water Quality

				Water Quality

				Water Quality

		Water Quality Count		5

				Water Use

				Water Use

		Water Use Count		2



		Grand Count		87



																Urban Count		17

																Human Count		16

																Agriculture Count		11

																Habitat Count		8

																Biological Count		7

																Natural Count		6

																Nutrient Count		6

																Water Quality Count		5

																Pollution Count		4

																Climate Count		3

																Dams Count		2

																Water Use Count		2







Ideally we would 
already have an 
assessment to help 
in your decision 
making!!

But you will have a 
list of variables with 
a high level of 
severity in your 
break out group 
region.

Use of Ranking Variables for today



Identify Information Gaps

What variables are we missing or underrepresented 
with data per habitat type (gaps)?
What additional stressors should we recommend 

need study/monitoring?
What are the implications on the assessment tool of 

not having without having the information
 Research recommendations?

Each Habitat type answered the following questions:



A fine spatial scale (1:24,000 or finer) is recommended 
for planning, management, restoration, or mitigation 
of fish habitats. 
Participants recognized a hierarchical approach may 

be necessary because not all data are available Bay-
wide at this resolution. 
Variables with high to moderate severity and low to 

moderate certainty should be a focus of future 
research.

Draft Recommendations



Pursue opportunities to fill data gaps with volunteer 
monitoring
Consider species assemblages as opposed to being 

species-specific to facilitate management decisions
Conduct pilot level assessments in representative 

waterways in MD, VA, PA to validate approach and 
utility, then construct a regional assessment.

Draft Recommendations



Next Steps

Looking for feedback on recommendations-
Do you support pursuing pilot level assessments in 
representative waterways in MD, VA, PA to 
validate approach and utility?

Final Report should be available this fall.
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