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Putting Tools into Practice

Presentation Outline

• MAWWG Background

• Scale of Assessment

• Level 1 – Landscape Assessment
• Level 2 – Rapid Assessments
• Level 3 – Intensive Assessments



Clean Water Act 

• Under the Clean Water Act 305(b) 
States are required to monitor and 
report on the quality of waters 
within their states, which includes 
wetlandswetlands.

• Some data on quantity, but little on 
the quality or condition of 
wetlands.

• Wetland monitoring & assessment 
major priority for EPA’s National 
Wetlands Program.

• Goal to increase quantity and  
improve the quality of the nation’s 
wetlands.



Strategies for Capacity BuildingStrategies for Capacity Building

• National Wetlands Monitoring Work Group
B ild t t /t ib l it i tl d it i d t– Build state/tribal capacity in wetland monitoring and assessment 

– Help guide a National Wetland Condition Assessment
– Establish a baseline of ambient wetland condition across the nation
– Build science behind wetland assessment in collaboration with ORD,Build science behind wetland assessment in collaboration with ORD, 

academia and states

• EPA Office of Research and Development (ORD)
– Advance the science of natural resource monitoring at regional and– Advance the science of natural resource monitoring at regional and 

national scales
– Provide EPA with national scientific leadership for wetland monitoring  

initiatives
S t th d d l t d i d l i f tl d it i– Support method development, design and analysis for wetland monitoring 
programs

• Regional Wetland Monitoring Workgroups



Mid-Atlantic Wetland Work Group
– Purpose - Forum for states in the Mid-Atlantic to facilitate the 

development and implementation of wetland monitoring and assessment 
strategies and integration into wetland program management.g g p g g

– Goals:

• Development and implementation of state wetland monitoring 
t t i d th d f th Mid Atl ti istrategies and methods for the Mid-Atlantic region

• Integrate wetland monitoring activities into water assessment 
programs p g

• More effectively manage waters on a watershed basis

• Integrate best available science into wetland program decision-
making



State and Federal Partners



Academic PartnersAcademic Partners

• Pennsylvania State Universityy y
• Virginia Institute of Marine Science
• West Virginia University
• Virginia Tech
• Kenyon College (Ohio)





Bioassessment Tools
Search for bioassessment tools by state or physiographic province
Floristic Quality Assessment Index (FQAI)
General information and developments for the Mid‐Atlantic regionGeneral information and developments for the Mid Atlantic region
Mid‐Atlantic Regional Wetland Condition Assessment
On‐going project to develop a regional rapid assessment protocol for 
etland conditionwetland condition

Wetlands Mitigation Design and Performance Database
On‐going project compiling reference wetland data to be interpreted 
and used to inform the design and performance evaluation of 
restored and mitigated wetlands
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Scale of Riparia’s Research Focus
Millennium

W tl d

Stream Gage Data

P di i I M d l

Century

Wetland
Water Level Data

Predictive Inventory Model

Year National Wetlands Inventory

Day Biological Data
Study Biological 

Day Biological Data
Data Hydrologic Model

Habitat Wetland Reach Watershed Landscape

Hychka & Yetter



How do we inventory, assess ecological integrity, and 
restore natural resources across geographic scales?restore natural resources across geographic scales?

Case Study – Level 1
Wetland classification,  • Condition assessment 

LEVEL 1 LANDSCAPE 
FROM GIS

inventory, & landscape 
assessment

from office, reference

LEVEL 2 RAPID FIELD 

Case Studies – Level 2
Mid‐Atlantic Regional 
Wetlands Assessment

• Refined condition       
assessment

• Landscape profilesASSESSMENT
Wetlands Assessment

Case Studies – Level 3
Floristic Quality

• Landscape profiles
• Stressor profiles

LEVEL 3 INTENSIVE 
FIELD ASSESSMENT

Floristic Quality 
Assessment Index

Reference Wetlands for 

• High quality condition 
assessment

• FQAI, IBI, & HGM
Mitigation

(Rapanos vs. U.S.)

FQAI, IBI, & HGM
• Mitigation design & 

performance



Wetland Monitoring Matrixg

INVENTORY ASSESSMENT RESTORATION

LEVEL 1 Use existing map Map land uses in        Produce synoptic
resources (NWI) watershed; compute   watershed map of
of wetlands landscape metrics       restoration potential

LEVEL 2 Enhance inventory   Rapid site visit and     Select sites for
using landscape- stressor checklist;       restoration; examine
based preliminary condition   levels of threat from
decision rules assessment surroundings

LEVEL 3 Map wetland zone    Apply HGM and IBI      Map specific sites
abundance using models to selected for restoration;abundance using      models to selected       for restoration;
verified inventory      sites for condition         design projects with

based on reference      reference data sets



Typical Sample Sizesy

• Level 1 - Landscape Assessmentp
• Unlimited number of sites

• Level 2 - Rapid Assessment
• Approximately 20-50 sites per watershed; 

more watersheds
• Level 3 - Intensive Assessment

• 2 to 3 sites/week, 10 weeks per year, 
20 - 30 sites per watershed



Level 1 – Landscape Assessment

• Issues:Issues:
– Wetland classification and inventory

– Reference wetlands

• How? ‐ Assess condition, ecosystem services, or 
restoration potential, using:
– Existing synoptic land use

– Enhanced inventory

• Policy Implications
– Decisions made based on wetland classification and inventory



Hydrogeomorphic Classification for Mid-Atlantic Wetlands 
Brooks et al 2011 Wetlands 31:207-219Brooks et al. 2011 Wetlands 31:207-219 

R.P. Brooks1, M.M. Brinson2, K.J. Havens3, C.S. Hershner3, R.D. Rheinhardt2, D.H. Wardrop1, 
D.F. Whigham4, A.D. Jacobs5 & J.M. Rubbo1(Penn State1, ECU2, VIMS3, SERC4, DNREC5)

Riverine
lower perennial (mainstem floodplain)
floodplain complex
upper perennial (headwater floodplain)
headwater complex
intermittent

beaver impounded
human impounded

Lacustrine (fringe)( g )
permanently inundated
semipermanently inundated
intermittently inundatedintermittently inundated
artificially inundated



Hydrogeomorphic Classification for Mid-Atlantic Wetlands

Slope
Stratigraphic
Topographic

mineral soil
organic soil

Depression
perennial (riparian depression emergent marsh)perennial (riparian depression, emergent marsh)
seasonal
temporary (isolated depression, vernal pool)

human impounded
human excavated



Hydrogeomorphic Classification (Riparia - PA)
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Riverine Lower Perennial - Mainstem Floodplain 
(Forested) - Swamp(Forested) Swamp



Depression temporary - Vernal pool



Riparia’s Reference Wetlands Collection (n = 222)



Forested ‐ 22%
Agriculture ‐ 40%
Urban ‐ 38%



First approximation - Pennsylvania’s wetland condition (Level 1)
based on landscape analyses for 424 000 NWI wetlandsbased on landscape analyses for 424,000 NWI wetlands

16%

33% HIGH33% HIGH
LOW

MODERATE

51%

Brooks et al. 2004



Level 2 – Rapid Assessment Protocols (RAPs)

• Issue: 
– Implementing field‐based, inexpensive assessments of 
wetlands

• How? Existing rapid assessment protocols (RAPs)
– PA, DE, VA RAPs = Unified Mid‐Atlantic RAP for Wetlands , ,
(MAWWG)

– (also available) ‐ Stream‐Wetland‐Riparian Index (SWR 
Index); Brooks et al. 2009 Env Monit AssmtIndex); Brooks et al. 2009 Env Monit Assmt

• Policy Implications
– Determining condition of wetlands for states



Regional Wetland Assessment Sampling Locations



• Assessment Area (AA): 0.5 ha (40m‐radius circle)
can be altered in shape to fit site)can be altered in shape to fit site)

• Buffer – 100 m concentric “ring” around AA







Mid-Atlantic ecosystem service score by 
t h d H bit t ( ll NWI l )watershed: Habitat (all NWI polygons)



Level 3 – Intensive Assessment Methods1

• Issue: Using plant community to assess 
disturbance and/or mitigation performance
– Mid‐Atlantic Region plant list is finalized for use in FQAIg p

• How? ‐ Floristic Quality Assessment IndexHow?  Floristic Quality Assessment Index
– Enter plant species list into Calculator 

(MAWWG/Riparia) and compare scores(MAWWG/Riparia), and compare scores

– Testing efficacy with rapid (delineation) and intensive  
(reference and mitigation) data(reference and mitigation) data



Level 3 – Intensive Assessment Methods2

• Riparia/MAWWG Database of Reference Wetlands 
– Assessing degradation

– Designing mitigation and restoration projects

– Evaluating performance of projects

• How? – Choose from relevant variables, and use 
summary data sorted by ecoregion, state, and HGM 
wetland type

• (also available: Macroinvertebrate & Amphibian IBIs)



Condition Gradient – Clean Water Act

Highest Ecological Integrity
Maximum

Condition
Measurements

Non-Supporting
GoalsGoals

Human Disturbance Gradient

Minimum

Human Disturbance Gradient
HighLow



HGM Functional Assessment 
M d l f W tl dModels for Wetlands

• Energy dissipation/Short term 
SW d i

• Plant community structure and 
i iSW detention

• Long term SW storage
• Interception of groundwater

composition
• Detritus
• Vertebrate community structure 

and compositionand composition
• Invertebrate community structure 

and composition
• Maintenance of landscape‐scale

• Cycling of redox‐sensitive 
compounds Maintenance of landscape scale 

biodiversity
compounds

• Solute adsorption capacity
• Retention of inorganic 

particulatesp
• Export of organic particulates
• Export of dissolved organic 

matter



Wetlands Plants: 

Floristic Quality 
Assessment Index

(FQAI)(FQAI)

Plant Index of
Biological Integrity

Sarah Chamberlain



FQAI 
C l l tCalculator 
Example



FQAI Calculator Metrics:



Plant IBI 
w/ FQAIw/ FQAI





Wetland “Homogeneity” Modelg y

Reference Population
Goal for 

Restored and Created 
Populations

Created Disturbed  Equivalence

PopulationPopulation

Brooks et al. 2005



Sample of landscape analysis for pair of headwater wetland complex 
sites in central Pennsylvania  (Moon 2012, Moon & Wardrop 2013)



Using Reference Wetlands Data to Improve 
Design and Performance of Mitigation ProjectsDesign and Performance of Mitigation Projects 

Gebo and Brooks 2012: Wetlands



We are learning
to build 

better wetlands
…

Overall, mitigation sites 
displayed lower potential to 
perform a characteristic 

l d f i hwetland function than 
reference wetlands. 



Landscape DisturbanceLandscape Disturbance
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Comparison of Function in Reference and 
Mitigation Wetlands in PennsylvaniaMitigation Wetlands in Pennsylvania

Fringing

Depression



Variables for mitigation design and performance

• Selected ground‐based variables are used in designg g

• All ground‐based variables are used to assess g
performance

• Landscape variables are relevant to site selection



SLOPEDEPRESSION, SEASONAL





How we inventory, assess the ecological integrity, and 
restore natural resources across geographic scales.

LEVEL 1 LANDSCAPE 
FROM GIS

LEVEL 2 RAPID FIELD 
ASSESSMENT

LEVEL 3 INTENSIVE 
FIELD ASSESSMENT



Thank you!
Q & AQ & A


