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 APNEP Monitoring Elements

 APNEP Monitoring Conference 2000
 MAT Phase | 2008-2012
* Monitoring Template
 MAT Phase Il 2018-
 Indicator Reports
* Monitoring Plans
« EPA's NEP monitoring guidance
« Other NEPs monitoring plans
« Large ecosystem programs
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~ EPA-NEP: Monitoring Plan Essentials

* Meets QA/QC requirements

» |dentifies various parties’ roles and responsibilities

* Has a timetable for collecting and reporting on
data

 ldentifies funding needs and/or commitments of
the monitoring program

* Produces data to support an analysis of specific
environmental conditions




> . /

" EPA-NEP: Monitoring Plan Desirables

 Has a schedule for reviews/updates that is
approved by the Management Conference

* Promote the establishment of monitoring by
volunteer groups

* Produces sufficient data to support and
comprehensive and integrated analysis of
environmental conditions

« Seeks more efficient and cost-effective
technologies for monitoring as appropriate

» - © Volunteer training
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,,AP’NEFY a—i—érge: I)'é—s.ign a monitoring program for
measurable, trackable and identifiable outputs,
outcomes, impacts, and results

+ Study Purposes - selected from CCMP h
» User is the Driver
~ouciet e Jdentify who, why and their information needs )
N
« What, when, where (Indicators selected from MATSs)
* Data quality and data management (Indicator
Assessments) )
. . )
* Data to information
* Analysis, interpretation, reporting and communication
(Indicator Assessments) 5
N
« Will it work?
* How will you know? (Link to APNEP Actions)
J

Adapted from Barb Horn, Colorado Parks and Wildlife

National Estuary
Partnership
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Monitoring Practice References

NEP Monitoring Guidance (USEPA 1992)

Practical Advice for Implementing Long-Term Ecosystem
Monitoring (Sergeant et al. 2012)

Ecosystem Monitoring for Ecosystem-Based Management:
Using A Polycentric Approach to Balance Information
Tradeoffs (Heenan et al. 2016)

A Road Map for Designing and Implementing A Biological
Monitoring Program (Reynolds et al. 2016)

Effective Monitoring to Evaluate Ecological Restoration in the
Gulf of Mexico (NRC 2017)
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Document
all steps

S

ap for Monitorin

1. Define problem or question L
. . Document all steps
Revisit [ P f
( 2. State objectives ]
1. FRAME THE
PROBLEM —
3. Sketch a conceptual model of the system Existing
Describe the basic components, system drivers, and stressors knowledge
or models
[4. Specify management or policy action(s) or]
confirm none planned
P Short-term,
don't monitor
y
2. DESIGN 5. Decide on Approach as::‘s,:r':\t:rz’or
Are there identified management actions to decide among? research Stl.’ldy
Is the time horizon for the decision well-defined and finite?
5A. Monitor to understand 5B. Monitor to decide 5C. Monitor to assess 5D. Monitor to assess

the system. No action.
(status and trends
monitoring)

when to act. No initial | outcomes of action(s).
action. (threshold (effectiveness
monitoring) monitoring)

outcomes of multiple
actions in explicit
framework for
informing next action.

(adaptive management)

Long-term, monitor

6. Translate the conceptual model from Step 3 into quantitative form
What attributes and covariates should be measured?

7. Design the survey, the analytic approach, and the data management system
Write protocols

v

[ 8. Collect and manage data ]

3. IMPLEMENT ¢
&
- 9. Analyze data & report result
LEARN Repeat Steps 8-10 () [ nalyze cata & report rests ] 4. LEARN
&
REVISE

[10. Update models, assess, or plan and implement actions, when relevantJ

Reynolds et al. 2016
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Step 1: Define Problem or Question

» What is a healthy Albemarle-Pamlico
Estuarine System (APES)?

» What is the status of the APES?

» What are the greatest challenges facing
the APES?

» What actions should be taken to move
toward healthier A-P Sounds over the

«r, Next decade?




e Articulate goals, desired eImplement management
outcomes, and indicators actions
Set targets & decision thresholds eSecure adequate funding for all
for ecosystem outcome cycle phases plus research
indicators *Propose future management
eDerive management actions options
& objectives based on
system-wide model
\.
p-
eldentify success/failure of
meeting ecosystem targets ¢ [mplement monitoring
eEvaluate performance of strategy / network
system-wide model eStore data in accessible
eForecast change in ecosystem formats
services based on plausible *Propose future network
\management scenarios improvements




" Outcomes-to-O bjectives
Hierarchy Case Study

Sustain moose
population

I

|

Fundamental Objective

Maximize Maintain total
reproduction population
[
I I
Change in
Productivity Population size population size over
time

— >0.5 Calves / Cow

>1,000 +/- 300
animals

<5% decline in
population / yr

National Estuary
Partnership

Means Objectives

Attributes

Targets

Reynolds et al. 2016
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| Step 2: State the Objectives

Goal 1: Aregion where human communities are sustained

by a functioning ecosystem.

d EO 1a: Waters are safe for personal contact

d EO 1b: Designated surface and ground water supplies
are safe for human consumption

d EO 1c: Surface hydrologic regimes sustain regulated
human uses

4 EO 1d: Fish and game are safe for human
consumption

d EO 1e: Opportunities for recreation and access to
public lands and waters are protected and enhanced

11



Step 2: State the Objectives

Goal 2: A region where aquatic, wetland, and upland
habitats support viable populations of native species.
d EO 2a: The biodiversity, function, and populations of
species in aquatic, wetland, and upland communities are
protected, restored, or enhanced.
¢ Sustain aquatic floral and faunal taxa: diadromous
fishes, spotted seatrout, bottlenose dolphin, blue crab,
aquatic macroinvertebrates
¢ Sustain wetland floral and faunal taxa: wetland birds
¢ Sustain upland floral and faunal taxa: upland birds,
black bear, bats, amphibians, reptiles, terrestrial
Insects

12



Step 2: State the Objectives

d EO 2b: The extent and quality of upland, freshwater,
estuarine and near-shore marine habitats fully support
biodiversity and ecosystem function.

» Sustain upland habitats: maritime forest,
longleaf/natural upland pines, natural upland/mesic
hardwoods, riparian vegetation, urban trees, soils

» Sustain freshwater habitats: wetland vegetation,
ephemeral pools

» Sustain estuarine habitats: SAV, wetland vegetation

» Sustain near-shore marine habitats:

B

le-p
%

rtnership
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Step 2: State the Objectives

1 EO 2c: Non-native invasive species do not significantly
impair native species’ viability or function, or impair habitat
quality, quantity, and the processes that form and maintain
habitats.
» Control invasive aquatic floral and faunal taxa:
Eurasian watermilfoil, Hydrilla
» Control invasive wetland floral and faunal taxa: ?
» Control invasive upland floral and faunal taxa: Privet,
Microstegium, Autumn Olive; Feral Hog, House
Sparrow, European Starling, Eurasian Collared Dove
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Step 2: State the Objectives

Goal 3: Aregion where water quantity and quality maintain

ecological integrity.

 EO 3a: Appropriate hydrologic regimes support ecological
integrity

 EO 3b: Nutrients and pathogens do not harm species that
depend on the waters

d EO 3c: Toxics in waters and sediments do not harm
species that depend on the waters

d EO 3d: Sediments do not harm species that depend on
the waters

15



"fSﬁ_I-‘(;tch a Conceptual I\/Iodézlﬁ-of
the System

Manage Fire

Existing Road

Climate
Change

Habitat Quantity

Extreme and Quality
Weather
Vaccinate /
Herd
Disease Moose Sustainable
Population and Moose

Distribution

[

Set Harvest
Regulations

Population

Predator
populations

Control Reynolds et al. 2016

Predators

16
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Partnership



DPSER

Modeling

Lt. green = Drivers

Dk. Green = Pressure
Orange = State

Red = Ecosystem Services
Purple = Response

EPA-ORD-ESRP 2010

S %

A
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Incic ator Expected Resporme

Water Coburmn Pathogern

SN

TG, NC-WAC, YWA-CGIF, NC-NMP, VA
NP, LSE WS, SACH, NC-SWC WA OSM,
NC-O0NF Natural Wydrology & Flow

NC-DANG, WA-DAWG, WA DOR NC- Decechvad Nutrierds , Microtsola,
CWIMITF, NC-SWC EPA Alrrcsgphwrc Nineis

Decechvad Matuds, Soadrmat
NC-OWR VACCO VA CCR EPA NG Condtion, Harmmful Algdd Bloormes,
CWITFE, WA WO F Wider Coburn Emargng
NC-DANG, YWA-DANG, NC-OWMTF EPA,
NC-DACS, NC-SWC WA DSM
NC-DANG, WA-DANG, VWA DO NC-
CWIVITF, NC-SWWC, EPA
NC-OOW NCWRC, NC-OWF, NC-DWR,
YA-DEQ, EPA NOAM, LSFWS, VA LGIF,
USACT
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1. Define problem or question L
. . Document all steps
Revisit [ P f

( 2. State objectives ]

1. FRAME THE
PROBLEM

3. Sketch a conceptual model of the system
Describe the basic components, system drivers, and stressors

4. Specify management or policy action(s) or
confirm none planned

y

5. Decide on Approach
Are there identified management actions to decide among?
Is the time horizon for the decision well-defined and finite?

2. DESIGN

Existing
knowledge
or models

Short-term,
don't monitor

Inventory,
assessment, or
research study

5A. Monitor to understand
the system. No action.
(status and trends
monitoring)

5B. Monitor to decide
when to act. No initial
action. (threshold
monitoring)

J/

VSC. Monitor to assess

outcomes of action(s).
(effectiveness
\_ monitoring)

5D. Monitor to assess
outcomes of multiple
actions in explicit
framework for

informing next action.

Long-term, monitor (adaptive management)

6. Translate the conceptual model from Step 3 into quantitative form
What attributes and covariates should be measured?

C—

7. Design the survey, the analytic approach, and the data management system
Write protocols
1

y

[ 8. Collect and manage data ]

Reynolds et al. 2016

3. IMPLEMENT v
&
- 9. Anal data & rt It
LEARN Repeat Steps 8-10 () [ nalyze data & report resu S] 4. LEARN
&
REVISE
_________________________ [10. Update models, assess, or plan and implement actions, when relevant}
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Monitoring Desigh Framework

for NEPs: Five Steps

. Develop Monitoring Objectives and Performance

Criteria

. Establish Testable Hypotheses and Select

Statistical Methods

Select Analytical Methods and Alternative Sampling
Designs

Evaluate Expected Monitoring Study Performance
Implement Monitoring Study and Data Analysis

20



~ Monitorin g Des |g n Framework

for NEPs:

Elements of Systems Approach

W N

il

. Define the Objective

Establish Information Needs

Establish the Objectives of Individual Program
Components

Evaluation of Trade-Offs

Feedback to Initial Design Step

21
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DEVELOP / REFINE MONITORING OBJECT IVES

Nonborlﬂo
Ouealm

Il
O&E(‘JWE OBJEOTIVE O&EO’TWE

Step 1

Develop
Monitoring Objectives,
Perlormance Criteria

Step 2

Establish Testable

Hypotheses and Seloot
/ Statistical Mathods

Step 3 l

Rethink
Monttoring
Study
Approach

EVALUATE / ASSESS PROGRAM PERFORMANCE

J

COMMUNICATE
MONITORING -

RESULTS / REDIRECT]
MANAGEMENT
PROGRAM

\/—

Select Analytical Mathods
and Altemative

Sampling Designs

s 4

Evaluate Expectod
Monitoring Program
Performance

Is
Monitoring

Pertormance
Adoquate?

Step 5

Design and
implement Data
Management Plan
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* 'Aééessing Restoration Efficacy in a
Regional Context

“...beginning of a movement toward integrated
monitoring, where formerly isolated efforts are
conducted with awareness of other related but
independently conducted types of monitoring. This idea
goes beyond incorporating outside metrics into a
particular monitoring scheme...instead involves a
number of practitioners each focused on different
ecosystem components in a comparable manner in an
effort to assess overall restoration progress in a
complementary manner.” (NRC 2017)

23
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Monitoring Plan Tactics |

» Utilize existing monitoring by our partners
* |dentify components of the monitoring strategy

Focus areas

Associated specific monitoring questions
Standard EPA criteria like responsibilities
ldentified gaps and recommendations
Reporting schedule/platforms such as
ecosystem assessment, symposium, online
GIS visuals

24



Monitoring Plan Tactics |

 Priorities driven by specific monitoring questions
associated with each CCMP outcome

* Focus initial development on the water quality
components of the CCMP outcomes, along with
submerged aquatic vegetation (SAV)

« Work with STAC ad-hoc monitoring subcommittee
to develop this approach further

25



Waters Safe for Personal
Contact

Human Communities Goal
Water Supplies Safe for

Consumption

Native Species Goal; AV
Estuarine Habitats ~— —

Nutients & Pathogens

Water Goal: Ecological =

—

Water Flow Regime

Emergence Regime

Thermal Regime (Local) _
Salinity Regime (Local)

Water Flow Rate Changes
(Local)

Nitrogen + Phosphorus
Enrichment

Introduction of Microbial
Pathogens

Introduction of Non-Synthetic
Compounds

. _ Toxics in Waters & Sediments
Integrity

w

National Estuary
Partnership

Substratum Loss

Exogenic Unmanaged =
Pressures (ExUP)

~  Endogenic Managed =
Pressures (ENMP)

Introduction of Synthetic / | ntroduction of Other
Compounds Substances
Sitation Selective Extraction of Non-
Abrasion Living Resources
Input of Organic Matter Underwater Noise
Smotherin Selective Extraction of Species

Thermal Regime

Salinity Regime

~ Wave Exposure

Death or Injury by Collision
Litter

Introduction of Radionuclides

Barriers to Species Movement

_Flectromagnetic Changes

Wave Exposure (Local)

Introduction of Non-Indigenous
~ Species and Translocations

Emergence Regime (Local)

Figures on right side adapted

from Elliot et al. 2017
26
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Elliot et al. 2017
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