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APNEP’s Seven Steps to EBM 
Enlightenment

� Articulate	program	goals
� Develop	system	level	model	for	goal	attainment
� Assess	current	management	efforts	–identify	gaps
� Develop	management	strategy
� Develop	monitoring	program
� Assess	performance
� Manage	adaptively
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CCMP’s Four Questions
� What	is	a	healthy	Albemarle-Pamlico	Estuarine	
System?	

� What	is	the	status	of	Albemarle-Pamlico	
Estuarine	System?

� What	are	the	biggest	threats	to	Albemarle-
Pamlico	Estuarine	System?	

� What	actions	should	be	taken	that	will	move	us	
from	where	we	are	today	to	a	healthier	
Albemarle-Pamlico	Sounds	by	2028?	
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Goal Environmental Outcome Outcome Type Provisional Indicator

1: Human Communities

1A: Waters are safe for personal 
contact. Swimming Beach Action Days/Closings by Water 

Body Type Sounds, Freshwater River, 
Lake, Brackish River)

1B: Designated surface and 
ground water supplies are safe 

for human consumption.

Potable Surface Waters WQ Standard Violations (Surface)

Potable Groundwaters
Drinking Water Standard Violations 
(Water-supply Aquifers)

Nutrient Concentrations in Land Use 
Categories (Shallow Aquifer)

1C: Surface hydrologic regimes 
sustain regulated human uses. Water Supply Flows, Severity, Frequency, Duration of 

Droughts & Floods

1D: Fish and game are safe for 
human consumption.

Edible Harvest Fish Consumption Advisories

Shellfish (& Swimming) Area Closures

1E: Opportunities for recreation 
and access to public lands and 

waters are protected and 
enhanced.

Access, Water Trails

Number of Visitations & People Who 
Use Coastal Areas

Number of Tourists to Coastal Regions

Water Access Number & Location



6

Category Dimension Indicator Type Provisional Indicator

Ecosystem Stressors

Base Stressors

Human Population Human Population

Land Use, Land Cover
Total Area of Impervious Cover

Land Use/Cover Extent by Type (Urban, 
Altered, Total)

Atmospheric Stressors

Air Chemistry

Total Inorganic Nitrogen Deposition

Total Inorganic Sulfur & Nitrogen 
Deposition

Ground-Level Ozone Concentrations

Mercury Deposition

Air Physics
Ambient Air Temperature

Precipitation

Storm Frequency & Severity

Liquid Stressors
Liquid Waste Generation

Wastewater Per Capita

Number of Open Liquid-Waste Lagoons

Livestock Waste Production
Sea Level Rise Sea Level/Relative Sea Level



Step 6: Assess performance

� “Interim”	regional	ecosystem	
assessment	(2012)
� Select	provisional	indicators
� Status	&	trends	from	1995	to	
present

� Heinz	Center	format
� Phase	2	assessment	

� Diagnosis

� Phase	3	assessment
� Forecasting
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� Editing	team
� Staff	+	Contractor
� Authors

� STAC	members
� External	contributors
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� Chapter	1:	Introduction
� Value	of	Environmental	
Assessment

� Assessment’s	role	in	
APNEP

� History	of	assessments	
in	A-P	Region

� Protocol	&	format
� Chapter	2:	Region’s	
Ecosystems

� Chapter	3:	System-Wide
� Extent	&	Pattern
� Chemical	&	Physical	
Characteristics

� Biological	Components
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� Chapter	4:	Coasts,	
Sounds,	and	Near-
Marine
� Extent	&	Pattern
� Chemical	&	Physical	
Characteristics

� Biological	Components
� Chapter	5:	Fresh	Waters

� Chemical	&	Physical	
Characteristics

� Chapter	6:	Next	Steps
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� Chapter	6:	Next	Steps
� Active	Assessment	
Function

� Improved	Condition	
Baseline
� Reference	management	
targets

� Spatial	scale
� Temporal	scale
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� Additional	indicators	&	
chapters
� Forests,	Farmlands,	&	
Grasslands

� Urban	&	Suburban
� Beyond	Condition

� Diagnosis
� Forecasting
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� Beyond	Ecosystem	
Outcomes
� Management	actions
� Stakeholder	
understanding
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APNEP Ecosystem Assessment
Coasts, Sounds, Near Marine: Extent & Pattern 

� Extent	of	Submerged	Aquatic	Vegetation	in	High-Salinity	
Waters
� Why	Is	the	Extent	of	Submerged	Aquatic	Vegetation	Important	
Within	the	Albemarle-Pamlico	Estuarine	System?	

� What	Does	This	Indicator	Report?	
� What	Do	the	Data	Show?	
� Why	Are	These	Changes	Happening?
� What	is	Not	Shown	by	This	Metric?	
� What	are	the	Implications	for	Management?
� What	are	the	Proposed	Ultimate	and	Interim	Targets	for	this	
Indicator?

� Technical	Notes
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APNEP Ecosystem Assessment
System-Wide: Physical & Chemical 

� Atmospheric	Nitrogen	Deposition
� Why	Is	Atmospheric	Nitrogen	Deposition	Important	
Within	the	Albemarle-Pamlico	Estuarine	System?	

� What	Does	This	Metric	Report?	
� What	Do	the	Data	Show?	
� What	Is	Not	Shown	by	This	Metric?	
� Why	Is	This	Happening?
� What	are	the	Implications	for	Management?
� What	are	the	Proposed	Ultimate	and	Interim	Targets	for	
this	Indicator?

� Technical	Notes
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APNEP Ecosystem Assessment
Other Ecosystem Assessment Formats

� Technical	Assessments
� State	of	Naragansett	Bay	&	Watershed	(NEP	2017)
� Papahānaumokuākea	Marine	National	Monument	
Status	&	Trends	(NOAA	+	FWS	+	State	of	Hawaii,	2020)

� Puget	Sound	State	of	the	Sound	(NEP	2021)
� State	of	the	Ecosystem:	Mid-Atlantic	(NMFS	2023)
� National	Nature	Assessment	(US-DEQ	In	Progress)

� Non-Technical	Assessments	/	Report	Cards
� Chesapeake	Bay	Program
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Bioregional Assessment Questions
� What	were	historic	ecological,	social,	and	
economic	conditions,	trends,	and	variability?

� What	are	current	ecological,	social,	and	economic	
conditions?

� What	are	trends	and	risks	under	current	policies	
and	management?

� What	policy	choices	will	achieve	ecological	
sustainability	consistent	with	social	well-being?

� What	are	the	implications	of	these	choices?
Source:	Erman	(1999)
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Assessment Planning

� “The	greatest	challenge	in	developing	a	
large-scale	biogeographic	assessment	is	the	
synthesis	and	subsequent	analysis	of	spatial	
data	collected	at	different	scales	for	varied	
objectives.”	
Source:	NOAA	2003,	citing	Gotway	and	Young	2002
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Scientific Assessment for 
Environmental Policy

� Assessments	are	not	just	summaries
� Assessors	define	objectivity	as	policy	neutrality	
and	a	balance	of	bias

� Institutional	arrangements	affect	epistemic	
outcomes

� Assessors	strive	to	separate	science	and	policy
� Assessments	generally	aim	for	consensus
� Uncertainty

Source:	Oppenheimer	et	al.	(2019)



Step 7: Manage adaptively

� Most	difficult	step?
� Senior	management	
engagement

� Trigger	levels	in	plan
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