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The Mid-Atlantic Coastal Wetlands Assessment (MACWA) was developed in the 
Delaware Estuary to   determine the status of the  extensive fringing tidal wetlands 
that provide critical    ecosystem services such as carbon  sequestration, water quality 
maintenance, flood protection, and  habitat and  nutrition for fish and wildlife.  
MACWA has expanded to include coastal wetlands along New Jersey’s Atlantic 
coast. Efforts to regulate and preserve coastal wetlands in the Mid-Atlantic have 
been hampered by important gaps and inconsistencies in remote sensing of acreage 
and on-the-ground condition assessments. With the help of federal, state and aca-
demic partners, two National Estuary Programs (The Partnership for the Delaware 
Estuary and Barnegat Bay Partnership) are leading MACWA, which consists of a 
multi-tiered monitoring and assessment approach.

Landscape data are being compiled to inventory best possible data for the status and 
trends in tidal  wetland acreage (Tier 1), such as maps, aerial photography, and     
satellite images. 

Rapid assessment methods (RAM) are being used to assess wetland condition across 
representative sub-watersheds (Tier 2). The RAM method is the Mid-Atlantic Tidal 
Rapid Assessment Method first developed by the state of Delaware.  

Intensive scientific studies (Tier 3) and site specific intensive monitoring (SSIM) at 
fixed stations (Tier 4) evaluate and assess spatial variation in wetland function. 
Physical, chemical and biological metrics are being sampled at nine wetlands along 
Delaware and Barnegat bays.  

With expected loss of coastal wetlands in the Mid-Atlantic region ranging between 
25-95% of our tidal wetlands this century, sustained monitoring and assessment of 
these  habitats will help coastal managers plan where and how to strategically invest  
limited resources to sustain the most possible acres of highest functioning wetlands. 
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Figure 1. Following US EPA guidance, 
a four-tiered wetland  assessment 
strategy was developed. Data from 
each level can be integrated,            
providing an  approach to extrapolate 
local to regional conditions.  An       
example of Tier 1 is the National    
Wetlands Inventory   dataset.  Tier 2   
consists of efficient ground-truthing 
of Tier 1 data at numerous sites.  Our 
rapid assessment method was           
developed with the unique diversity 
of tidal wetlands in the Mid-Atlantic 
region in mind. Tier 3 consists of       
intensive  scientific studies that         
examine the links between condition, 
function and stressors.  Tier 4 tracks 
condition and function at                  
representative fixed stations where 
water quality, sediment flux, plant   
community, fauna integrity, and other 
metrics are monitored. 

Figure 2. The Delaware Estuary is 
unique in that it has an extensive 
freshwater tidal zone from about 
Trenton, NJ to Chester, PA which 
supports nationally rare          
freshwater tidal wetlands.  It also 
has a near   contiguous band of 
salt, brackish and freshwater tidal 
marshes from near Cape May, NJ 
and Cape Henlopen, DE to the 
head of tide in Trenton.  Despite 
their extent and the sheer extent 
and diversity wetlands are one of 
the most degraded habitats due to 
past land use practices,              
degradation, and are under in-
creasing threats due to sea level 
rise. 
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Table 1. The Partnership for the     
Delaware Estuary (PDE) adopted and 
modified a rapid assessment protocol 
developed by the State of Delaware 
and referred to as the  Mid-Atlantic 
Tidal Rapid   Assessment (MidTRAM). 
The MidTRAM is a rapid condition          
assessment of emergent tidal  wetlands 
that two people can typically complete 
in 2 hours.  The method is suitable for 
a variety of coastal wetlands and 
stressor conditions, ranging from 
freshwater tidal marshes in urban 
areas to salt marshes in rural reaches. 
Data for twenty metrics are collected 
which are grouped into three attri-
butes; hydrology, habitat and buffer 
quality.  The MidTRAM provides an 
overall condition score compared to 
reference sites within the region. 

Figure 3. Assessing the  “horizontal vegetative obstuction” in the MidTRAM. This metric   
measures the amount of visual obstruction through a subplot due to vegetation at three       
different levels using a profile board,  demonstrating above-ground biomass of the wetland. 
This metric is classed within the habitat attribute, which measures the biotic and abiotic    
complexity of the wetland. 
 

Figure 4. Assessing the bearing capacity at a site as part of the rapid assessment.  This metric 
analyzes the ability of the sediment substrate to support loads, as measured by applying   
standard force with a slide hammer.  This metric demonstrates the below-ground stability of 
the marsh.  

Figure 5 and 6. Left: MidTRAM within Pennsylvania’s tidal fresh wetlands in 2010.  The most 
prominent stressor was the low landward migration potential due to extensive development    
surrounding the wetlands (buffer attribute).  These sites included much of the urban corridor 
of Philadelphia.  Right: MidTRAM results in the Maurice River, NJ in 2011, including a mix of 
salt, brackish and freshwater sites. Hydrology, habitat and buffer/landscape attributes       
contributed evenly to the scoring, although high nutrient loading appears to be problematic.

Figure 7. Long-term plan for rapid              
assessment of various sub-watersheds of the 
Delaware  Estuary, contingent on funding. 
The  Partnership for the Delaware Estuary 
has worked with representatives from three 
state agencies (DE, NJ, PA) and academia 
since 2008 to implement Tier 2 rapid          
assessment methods.  In Delaware, some 
watersheds have been   assessed by the state 
or jointly with PDE.  It is hoped that with 
future funding these  assessments can be 
preformed every 5-10 years per HUC 10 to 
examine changing stressor-response           
relationships and guide best management 
adaptively.

Figure 8 and 9. Site Specific Inten-
sive Monitoring (SSIM) quantifies 
seasonal and inter-annual changes 
in biotic and abiotic parameters at a 
network of fixed stations in both the 
Delaware Estuary and Barnegat Bay.   
Core metrics include carbon storage, 
accretion rates,  plant  community 
integrity, faunal integrity and water 
quality in adjacent tidal creeks.      
Including similar monitoring        
stations by partners (Villanova, 
DNREC), a total of 9   stations are 
currently installed around the   
Delaware Estuary, and two new    
stations are planned  pending    
funding and capacity (Figure 9).

Figures 10,11,12.  Top left: The integrity of flora 
and fauna are assessed during the peak of the 
growing season each summer. Top Right:    
Barcode survey leveling of Tinicum Marsh, PA. 
After  deployment of a Surface Elevation Table 
(SET), the initial elevation is determined using 
Real Time Kinematic GPS .  Lower left: SETs 
were  installed following USGS protocol,  
giving a  precise  measurement of relative 
changes in surface  elevation, and comparison 
to data from marker  horizons allows root   
processes and subsurface changes to be         
discerned. 

Figure 13, 14, 15,16.  Preliminary data from 4 SSIM sites Tinicum, PA; Christina, DE; 
Maurice, NJ; Dennis, NJ.  The first year of data reveals spatial variation among        
wetlands of the Delaware Estuary. For example, the two salt marshes, at Maurice River 
and Dennis Creek differed significantly in soil organic matter content, as well as        
nitrogen concentration and total suspended solids in the water column. 

MACWA Outcomes

By instituting the multi-tiered MACWA framework, the following outcomes are expected:

• Consistent interstate data will strengthen and allow for status and trends reporting    
(e.g. State of the Estuary reports)

• Identifying critical stressor-response relationships in specific sub-watersheds will          
facilitate best management practices to strategically address causes of impairment

• GIS data showing spatial variation in accretion rates and other factors (extrapolated from 
Tiers 1 and 4) will lead to maps of "elevation capital" that predict the fate of various coastal 
wetlands in the landscape.  These findings will guide strategic prioritization of projects, 
such as how, where and when to preserve or enhance (e.g., for mitigation). 

• Facilitate ecosystem management within target watersheds.  For example, nutrient       
criteria establishment and regional sediment management could be affected by projected 
losses of sizeable tracts of tidal wetlands in the Delaware Estuary.

Figure 17. "Elevation Capital" accounts for the vertical profile of the wetland platform in     
relation to conditions. With sea levels expected to rise 3-5 feet by 2100 in the region, the       
elevation capital of many of the area’s wetlands are already presumed low, causing the 
rate of loss likely to increase.       

Figure 18. As a National Estuary Program, The Partnership for the Delaware Estuary has    
elevated the tracking of wetland status and trends as a strategic priority. This will help in    
reporting on the state of the estuary and improve guidance for coastal management.  
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Summary

The Mid-Atlantic Coastal Wetland Assessment is a new multilevel program designed to 
fill vital data gaps and provide new management tools for guiding coastal                      
decision-making regarding the tidal wetlands.  If fully supported, the wetland strategy 
would allow cross-linking among of data products from different levels, helping us track 
important changes, understand and address impairments, and make the best possible  
decisions about management and restoration investments. PDE is currently revising its 
wetland strategy for the Delaware Estuary, including an updated technical plan for 
multi-level monitoring and assessment and a new operational plan to sustain the effort 
with help from diverse sectors .  

For more information on MACWA, please see www.DelawareEstuary.org
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