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The Partnership for the Delaware Estuary brings together people, businesses, and 

governments to restore and protect the Delaware River and Bay. We are the only 

organization that focuses on the entire environment affecting the river and bay — 

beginning at Trenton, including the greater Philadelphia metropolitan area, and 

ending in Cape May, New Jersey and Lewes, Delaware. We focus on science, 

encourage collaboration, and implement programs that help restore the natural 

vitality of the river and bay, benefiting the plants, wildlife, people, and businesses 

that rely on a healthy estuary. 
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EXECUTIVE SUMMARY 

The Revised Comprehensive Conservation & Management Plan (CCMP) for the Delaware 

Estuary is a 10- year plan created to guide the work of partners across the region for watershed 
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improvements. The Monitoring Approach section of the revised CCMP outlines activities that 

facilitate coordination of monitoring of diverse natural resources, such as water quantity, water 

quality, living resources, and habitats. Tracking of monitoring programs helps to assess CCMP 

implementation and supports periodic State of the Estuary indicator reporting.  

 

Three strategies outlined in the Monitoring Approach include: 1) joint meetings of the Science & 

Technical Advisory Committee (STAC) and the Monitoring Advisory & Coordination Committee 

(MACC) every year, 2) State of the Estuary Reporting every 4-5 years, and 3) inventorying and 

assessing needs for watershed-wide environmental monitoring activities every 5 years. This 

report, the Monitoring Inventory and Needs Assessment (MINA) for the Delaware Estuary, 

summarizes the results of the first, baseline attempt for the third monitoring strategy. 

 

The Delaware Estuary and River Basin is a large and complex coastal watershed with a unique 

environmental history and diverse future challenges. Environmental monitoring and assessment 

programs are myriad, being performed by state and federal agencies, academic and non-profit 

organizations, and at widely variable spatial and temporal scales. Due to funding and capacity 

constraints, the purpose of this MINA report was to identify the major monitoring activities that 

have the greatest spatial and temporal coverage and which are aligned with the most important 

environmental challenges and CCMP strategies. By also summarizing future monitoring 

priorities, this report also aims to assist with CCMP implementation and future indicator 

reporting across the watershed. 

 

To develop the monitoring inventory and needs assessment, the Partnership for the Delaware 

Estuary (PDE) engaged the STAC, MACC, and other monitoring experts to participate in a 

monitoring workshop, providing an opportunity to identify gaps or redundancies in the overall 

monitoring infrastructure. An ad hoc MINA workgroup reviewed methods for tracking various 

monitoring programs across the Delaware River Basin, including results of the 2017 Technical 

Report for the Delaware Estuary and Basin (TREB), which assesses the overall environmental 

condition of the watershed by examining the status and trends of key indicators every 5 years. 

The MINA workgroup also reviewed performance measures and key deliverables for strategies 

in the 2019 CCMP. A monitoring inventory was developed for current monitoring and tracking 

activities taking place across the watershed. The MINA workgroup and dozens of additional 

monitoring experts were then asked to perform a gap analysis and prioritizate the ‘top ten’ list of 

future monitoring needs.  The following list represents the best consensus on the current top ten 

monitoring needs: 

 

1. Nutrient pollution and its effects on dissolved oxygen and estuary-dependent living 

resources 

2. Water chemistry and its effects on key living resources 
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3. Tidal wetland condition, and efforts to sustainably manage and restore tidal wetlands 

4. Climate change, especially extreme events and ecological effects 

5. Distribution and abundance of non-commercial bivalve shellfish 

6. Critical habitat availability for fish, blue crabs, horseshoe crabs, freshwater mussels and 

submerged aquatic vegetation (SAV) 

7. Occurrence of endangered, invasive or other ecologically important species  

8. Sediment quantity, quality and beneficial management in the tidal estuary 

9. Restoration progress, especially regarding natural and nature-based techniques 

10. Sources of water quality impairment and management efforts to reduce pollutants 

 

This Monitoring Inventory Needs Assessment report, and its associated monitoring 

inventory, will serve as a baseline for future iterations, expected every 5 years with the 

timing offset with TREB.  
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INTRODUCTION 

 

Overview of the Delaware Estuary Program (DELEP) 
 
The Delaware Estuary Program is one of 28 National Estuary Programs (NEP) across the 

coastal United States dedicated to protecting and enhancing estuaries of significance to achieve 

clean water goals. NEPs were created by amendments to the Clean Water Act (section 320) in 

1987 to provide resources for stakeholders to work together to help protect and enhance the 

nation’s estuaries. These programs focus on using collaboration, science, research, outreach, 

and education to keep estuarine waterways clean and healthy. In 1988, the governors of the 

states of Delaware, New Jersey, and Pennsylvania nominated the Delaware Estuary Program 

(DELEP) for inclusion into the NEP, and the Delaware Estuary Program Management 

Conference was officially convened in July 1989. 

 

In 1996, the Partnership for the Delaware Estuary (PDE), a nonprofit organization, was 

created to lead collaborative and science-based efforts to improve the Delaware River and Bay 

across portions of Delaware, Pennsylvania, and New Jersey. PDE is also the host organization 

for DELEP to advance and coordinate the efforts of the DELEP partners to protect and enhance 

the Delaware Estuary. The core partners of DELEP include PDE, Philadelphia Water 

Department (PWD), Delaware River Basin Commission (DRBC), United States Environmental 

Protection Agency (EPA) Regions 2 and 3, Delaware Department of Natural Resources and 

Environmental Control (DNREC), New Jersey Department of Environmental Protection 

(NJDEP), and Pennsylvania Department of Environmental Protection (PADEP). PDE 

coordinates several DELEP committees, including the Steering Committee (SC), the Estuary 

Implementation Committee (EIC), and the Science and Technical Advisory Committee (STAC). 

PDE also has a Board of Directors that governs its operations and engages additional private 

and local sectors. The SC is comprised of agency leaders and top management officials. The 

EIC includes additional DELEP agency members representing planning and management. 

Members of the STAC represent a diverse body of scientists and resource managers. Core 

Partners of DELEP have standing representation on the EIC and SC. The STAC also includes 

DELEP agencies as well as representatives from other entities, including academia, non-profit, 

industry, and other government sectors. Together, these entities – the SC, EIC, STAC, and PDE 

Board – comprise the DELEP Management Conference (Figure 1). 

 
 

https://www.delawareestuary.org/about-pde/delaware-estuary-program/
https://www.delawareestuary.org/about-pde/delaware-estuary-program/
https://www.delawareestuary.org/about-pde/delaware-estuary-program/
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Figure 1. Delaware Estuary Program Management Conference Organizational Chart 

 
 

Comprehensive Conservation and Management 

Plan (CCMP) for the Delaware Estuary 
 
The Comprehensive Conservation and Management Plan (CCMP) was created to guide the 

efforts of environmental agencies and organizations in the region to protect the tidal Delaware 

River and Bay (i.e., the Delaware Estuary). The original plan was written in 1996 included 77 

actions and served the Delaware Estuary well for over 20 years. From 2016 to 2018, the DELEP 

partners worked together with input from hundreds of local stakeholders and experts to revise 

the CCMP for the Delaware Estuary. The revised plan lays out goals and strategies for 

continuing the Delaware Estuary’s recovery over the next 10 years. The revised CCMP is 

streamlined into 39 strategies in eight goals that are organized into three themes: Clean Waters, 

Strong Communities, and Healthy Habitats (Figure 2). 

 

 

 

 

 

 

 

https://www.delawareestuary.org/our-plan-2/
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THEME 1 |CLEAN WATERS 

GOAL 1: Reduce Nutrient Pollution and Its Impacts 

• Strategy W1.1: Promote infrastructure-related improvements to reduce pollutants from 

point-sources 

• Strategy W1.2: Support innovative planning and design practices to reduce nutrients from 

stormwater and agricultural runoff through promotion, education, and implementation 

• Strategy W1.3: Promote land use planning by local municipalities that prevents, reduces, 

and/or more efficiently manages stormwater runoff to prevent pollution 

• Strategy W1.4: Provide outreach and information to property owners to assist in reducing 

non-point sources of nutrients 

• Strategy W1.5: Conduct research and monitoring on nutrient impacts in the Delaware 

Estuary for biological and ecological endpoints 

GOAL 2: Reduce Other Pollutants and Their Impacts 

• Strategy W2.1: Conduct outreach and technical assistance programs to reduce non-

point sources of contaminants 

• Strategy W2.2: Promote the identification, cleanup, and revitalization of contaminated 

sites 

• Strategy W2.3: Support adaptive management and reporting of pollution reductions 

• Strategy W2.4: Coordinate and promote research and monitoring efforts (chemical, 

physical, biological) associated with the causes of water quality impacts throughout the 

Delaware Estuary 

• Strategy W2.5: Conduct and coordinate (where appropriate) education, research, 

monitoring, and communication about fish and shellfish consumption to protect human 

health 

• Strategy W2.6: Improve, sustain, and enhance spill communication and response with 

Delaware Estuary partners 

GOAL 3: Sustain Flow for Drinking Water and Ecosystems 

• Strategy W3.1: Inform and collaborate with decision-makers and water resources 

managers to ensure that main-stem Delaware River flow meets the needs of the 

Delaware Estuary 

• Strategy W3.2: Conduct research and monitoring on water quality and habitat 

requirements of estuary dependent species 

• Strategy W3.3: Promote water conservation and water efficiency by utilities and industrial 

water users 

• Strategy W3.4: Provide outreach and technical assistance to promote water conservation 

and infiltration by residential and commercial users and communities 

• Strategy W3.5: Promote and assist in implementing Regional Sediment Management 

THEME 2 | STRONG COMMUNITIES 

GOAL 1: Increase Community Resilience And Access 

• Strategy C1.1: Restore working waterfronts 
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• Strategy C1.2: Provide tools and technical assistance to waterfront communities & 

partners to improve economic and environmental resilience 

• Strategy C1.3: Protect and enhance natural areas and public access 

• Strategy C1.4: Connect people to natural areas and waterfronts in the Delaware Estuary 

GOAL 2: Improve Public Awareness And Stakeholder Engagement 

• Strategy C2.1: Through marketing and communications, build awareness and brand for 

the Delaware River and Bay 

• Strategy C2.2: Utilize events to increase stewardship and engage new people 

• Strategy C2.3: Develop and promote programs that engage teachers and schools in 

stewardship of the Delaware Estuary 

• Strategy C2.4: Develop and promote programs with local communities and partners that 

foster volunteer stewardship and experiential learning 

• Strategy C2.5: Publish and share outreach materials and scientific results. 

• Strategy C2.6: Engage key stakeholders to coordinate science and management of the 

Delaware Estuary 

• Strategy C2.7: Monitor, develop, and promote opportunities to assess impacts of outreach 

THEME 3 | Healthy Habitats 

GOAL 1: Prevent Wetland Loss 

• Strategy H1.1: Establish clear baselines for tidal wetland conditions and track changes 

over time 

• Strategy H1.2: Restore, enhance, and manage tidal wetlands for maximum health and 

resilience 

• Strategy H1.3: Develop and implement natural and nature-based techniques to stabilize 

and restore eroding shorelines, and to build and protect wetlands, infrastructure, and 

other key resources 

• Strategy H1.4: Protect, enhance, and improve non-tidal wetlands 

GOAL 2: Stem Forest Loss 

• Strategy H2.1: Inventory, map, and increase connectedness and resilience of forests for 

water quality 

• Strategy H2.2: Promote stewardship practices by local partners for the health and 

sustainability of forests for water quality 

• Strategy H2.3: Protect and manage high-value and threatened forests for water quality 

GOAL 3: Increase And Improve Fish And Shellfish Habitat 

• Strategy H3.1: Inventory, map, protect, and enhance habitat critical for fish and crabs 

• Strategy H3.2: Restore oyster beds and productivity in and around the Delaware Bay 

• Strategy H3.3: Inventory, restore, and manage mussel populations 

• Strategy H3.4: Protect and restore horseshoe crabs and their habitat 

• Strategy H3.5: Manage and improve populations of rare, endangered, or otherwise 

important native species in the Delaware Estuary 

 
Figure 2. 2019 CCMP Strategies and Goals by the Themes of Clean Waters, Strong 
Communities and Healthy Habitats 
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Delaware River Basin and Estuary Focus Area 
 

The geographic area considered for the revised CCMP includes the full extent of the Delaware 

River Basin, with the Delaware Estuary as a focus area for future protection and restoration 

efforts. The Estuary Focus Area includes the Delaware Bay and the tidal Delaware River up to 

the Trenton Falls and up to the headwaters of the Schuylkill River (Figure 3). Including a focus 

area while also incorporating the entire Delaware River Basin, acknowledges that the Estuary 

Focus Area will continue to be the priority area of DELEP partners and their work together, while 

also recognizing the need to consider upstream locations that affect downstream Delaware 

Estuary resources. Driven by these needs, work by PDE and the DELEP partners has 

expanded beyond the Estuary Focus Area in cases where Estuary priorities require it, and 

where there are partners and resources to support activities.   
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Figure 3. Map of Delaware River Basin and Estuary Focus Area for the Delaware Estuary 
Program (DELEP) 
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ASSESSMENT AND REPORTING  

Technical Report for the Delaware Estuary and 

Basin (TREB)  

TREB Overview 

 
The Technical Report for the Delaware Estuary and Basin (TREB) analyzes the best 

possible current data on the status and trends of more than 50 environmental indicators, 

including a diverse suite of water, habitat, and living resources. The purpose of the TREB is to 

assess the overall environmental condition of the watershed by examining the status and trends 

of key indicators that reflect the health of its natural systems. The TREB is produced every five 

years by PDE with input from dozens of partners, representing diverse agencies, academic 

institutions, companies, and non-profit entities. This report serves as the technical foundation for 

the State of the Estuary report that shares key findings with the public. The TREB describes 

future actions and needs that can strengthen indicator reporting and potentially improve 

environmental conditions. 

 

TREB Environmental Indicators  

 
Environmental indicators are aspects of the environment that can be quantified and are 

representative of prevailing local conditions. The approach used in the TREB is to gather, 

analyze, and interpret the best and most recent data for indicators that represent different facets 

of the natural ecosystem. There are eight key indicator categories in the TREB: watersheds and 

landscape, water quantity, water quality, sediments, aquatic habitats, living resources, climate 

change, and restoration. Each key indicator category includes the associated environmental 

indicators in the correlating TREB chapter (Figure 4). 

 
CHAPTER INDICATORS 

Ch. 1 Watersheds and Landscape Population 
Current Land Cover 
Land Cover Change 
Impervious Cover 
Public Open Space 
Public Access Points 
Natural Capital Value 

https://www.delawareestuary.org/data-and-reports/state-of-the-estuary-report/
https://www.delawareestuary.org/data-and-reports/state-of-the-estuary-report/
https://s3.amazonaws.com/delawareestuary/TREB+douments/Chp1+landscape.pdf
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Ch. 2 Water Quantity Water Withdrawals: Tracking Supply and Demand 
Consumptive Use 
Per Capita Water Use 
Groundwater Availability 
Salt Front Location and Movement 

Ch. 3 Water Quality  
 

Tidal Dissolved Oxygen Nutrients 
Contaminants 
Fish Contaminants  
Salinity 
pH 
Temperature 
Emerging Contaminants  
Whole Effluent Toxicity 

Ch. 3 Water Quality (cont.) 
 

Non-Tidal Dissolved Oxygen 
Nutrients 
Contaminants 
Fish Contaminants 
Emerging Contaminants 
pH 
Temperature 

Ch. 4 Sediments Sediment Loading 
Sediment Quantity 
Sediment Organic Carbon 
Sediment Grain Size 
Dredging Activity 

Ch. 5 Aquatic Habitats Subtidal Habitats 
Intertidal Habitats 
Nontidal Habitats 

Ch. 6 Living Resources Atlantic Sturgeon 
Blue Crab 
Osprey 
White Perch 
Striped Bass 
Weakfish 
Horseshoe Crab 
American Shad 
Eastern Oyster 
Freshwater Mussels 
American Eel 
Macro-invertebrates 

Ch. 7 Climate Change Air Temperature 
Precipitation 
Extremes: Air Temperature and Precipitation 
Snow Cover 
Wind Speed 
Streamflow 
Ice Jams 

https://www.delawareestuary.org/wp-content/uploads/2018/01/Chp2-water-quantity.pdf
https://www.delawareestuary.org/wp-content/uploads/2018/01/Chp3-water-quality.pdf
https://www.delawareestuary.org/wp-content/uploads/2018/01/Chp3-water-quality.pdf
https://www.delawareestuary.org/wp-content/uploads/2018/01/Chp4-sediment.pdf
https://www.delawareestuary.org/wp-content/uploads/2018/01/Chp5-aquatic-habitats.pdf
https://www.delawareestuary.org/wp-content/uploads/2018/01/Chp6-living-resources.pdf
https://www.delawareestuary.org/wp-content/uploads/2018/01/Chp7-climate-change-.pdf
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CH. 8 Restoration Introduction 
Acres Restored Annually 
Restored Habitat Types 
Restoration Needs 

Figure 4. TREB chapters and associated environmental indicators (links to key indicator 
category provided in Chapter titles) 

 
Scientists and managers examined historic, current, and predicted future changes in each 

indicator’s status to develop an understanding of trends. For each indicator in the TREB, there 

is also a section that summarizes any actions or needs that could strengthen future indicator 

reporting, which could lead to improved environmental conditions. 

 

TREB Results and Recommendations  

 

The results from the last assessment of indicators in the TREB in 2017 suggest that the current 

health of the Delaware Estuary and River Basin i was “fair,” reflecting a mix of positive and 

negative trends. The overall assessment of “fair” health is unchanged from 2012 TREB and the 

less comphehensive State of the Estuary Report in 2008. Changes in some indicators do not 

necessarily reflect declining or improving conditions, but rathernatural variability. Although the 

“fair” overall health assessment is unchanged since 2008, it reflects substantial improvement 

compared to earlier decades for many key indicators (Table 1). Impact scores are qualitative 

and based on 1) novelty of the finding for the 2017 reporting period, 2) relative overall impact to 

estuary and basin-wide health, and 3) immediacy of action need. Impact scores of 1 for 

positives are very good, whereas a score of 6 for a negative is near detrimental. Averaging all 

impact scores yields a total score of 3.66, or an overall “fair” for the reporting period’s estuary 

and basin health. 

 
  

https://www.delawareestuary.org/wp-content/uploads/2018/01/Chp8-restoration.pdf
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Table 1. Top positive (A) and negative (B) findings from the 2017 TREB, as indicated by the 

STAC and other authors of the TREB. 
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The TREB includes many examples of past successes, ecological interactions, and emerging 

threats. Since the cumulative impacts to natural resources from both anthropogenic alterations 

and shifting climate conditions are difficult to predict, continued careful monitoring of the 

indicators will be critical for environmental managers to make informed decisions to sustain 

crucial life-sustaining ecosystem services. To address future environmental challenges, the 

TREB recommends that agencies, scientists, and others must work together to:  

 

• Sustain and strengthen the effectiveness of monitoring, protection and restoration 

efforts by focusing on a set of shared, strategic priorities; 

• Set science-based goals that plan for change as part of the natural landscape; 

• Adopt realistic environmental targets that focus on preserving and enhancing key 

life-sustaining features; 

• Apply an ecosystem-based approach to management that considers cumulative 

impacts; and 

• Facilitate collaboration among states and sectors to implement the 

Comprehensive Conservation Management Plan of the Delaware Estuary Program, 

through the congressionally designated National Estuary Program for the 

Delaware River and Bay. 

 
TREB results are also vital for measuring the progress made toward implementing the 

Comprehensive Conservation and Management Plan (CCMP) for the Delaware Estuary. By 

tracking indicators and assessing their status and trends every 5 years, periodic revisions and 

updates to CCMP goals and strategies can be responsive to changing conditions. 

 

Delaware Estuary CCMP Tracking 
 

Tracking Process and Participating Organizations 
 

On an annual basis, PDE collects feedback from organizations across the Delaware River 

Watershed on CCMP progress and implementation. Each year in June, an initial email request 

goes out to a listserv of 500+ partners that represent organizations listed in the CCMP as Core, 

Key, or Contributing Partners for specific CCMP strategies. Core Partners are partners that are 

part of the DELEP Management Conference. Key Partners are partners working closely with 

Core Partner organizations and include work that’s essential to CCMP implementation. 

Contributing Partners are partner organizations that help to achieve CCMP goals even though 

they may not work directly with PDE or DELEP partners. During the reporting period, the 
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opportunity to provide CCMP tracking feedback is shared through various platforms, including 

PDE’s Estuary News Newsletter, the Coalition for the Delaware River Watershed’s monthly 

Member Update, and other partner websites, blogs, and email blasts.  

 

After the initial request for CCMP activities is sent in June, partners have a 2-month reporting 

window (June-August) to report back to PDE on their respective strategies as well as any other 

information on their organizations that relates to CCMP progress. CCMP tracking data are 

collected from partners through an online Google Form distributed to PDE’s partner organization 

database and is also posted on PDE’s website for open source data collection. To assist 

partners with the tracking process, reference documents including instructions for reporting, 

map of the Focus Area, overview of CCMP strategies and project activities, and project 

examples from previous reporting years are provided. For each CCMP project or activity 

submitted, the online tracking form collects general project information, spatial data, project 

metrics, funding and partners involved, and additional project information including contact 

information (Figure 5). 

 

 
 

Figure 5. CCMP online reporting tool information collected from partners on each CCMP 
activity reported 

 
 

• Instructions for Reporting

• Map of Study Area

• Link to CCMP

• Project Examples

Reference Documents

• Project Name

• Associated CCMP Strategies (check boxes)

General Project 
Information

• Location (Lat., Long./HUC/Waterbody Name/Site 
Name)

Spatial Data

• Metric (e.g., acres, linear feet, participants)

• Amount
Project Metrics 

• Total Project Cost

• Primary Funding Source

• Lead Partner/Implementer

• Other Partners

Funding & Partners

• Project Contact Information (name, email, 
organization)Additional Information

https://www.delawareestuary.org/publications-2/estuary-news-newsletter/
http://www.delriverwatershed.org/
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Annually, nearly 20 partners directly provide activities as part of the CCMP tracking process 

(Figure 6). Together, these partners report on projects reflective of the work of more than 70 

organizations leading work across the Delaware Estuary for watershed improvements. 

 

 
 

Figure 6. Partners directly contributing information to PDE for CCMP tracking 
during the 2019 – 2020 reporting years 

 
 
 

Performance Measures & Key Deliverables 
 
Progress made on specific CCMP strategies can be measured by reviewing the specific project 

metrics and associated values submitted to each project or activity (e.g., 50 acres of forested 

habitat restored). Projects are also evaluated by reviewing how each project entry meets 

associated performance measures and key deliverables in the respective CCMP strategy. Each 

CCMP strategy has 2-5 associated performance measures and key deliverables (Figure 7). 
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Healthy Habitats Strategy H3.3: Inventory, restore, and manage mussel populations 

Performance Measures & Key Deliverables: 

• Increase survey coverage, both scientific and volunteer, annually to assess native 
freshwater mussels’ status 

• Conduct research and produce one report annually to demonstrate tactics to enhance 
freshwater and ribbed mussel populations and associated ecosystem services 

• Increase populations of native freshwater mussels annually by enhancing their habitat 
and expanding propagation and reseeding programs 

• Perform at least one project annually to sustain or enhance ribbed mussel 
populations, such as via hatchery propagation or use in living shorelines 

• Track the number and results of surveys, research, and restoration projects related to 
both freshwater and saltwater mussels 

Figure 7. Example of associated Performance Measures & Key Deliverables for Healthy 
Habitats, Strategy H3.3: Inventory, restore, and manage mussel populations 
 
Since the completion of the revised CCMP in 2019, two years of CCMP tracking data have been 

collected and compiled (in 2019 and 2020). This includes a total of 672 activities (241 Clean 

Waters, 200 Strong Communities, 234 Healthy Habitats) (Figure 8). Each specific CCMP activity 

submitted can be viewed on the online CCMP Tracking Database (also available as an Excel 

workbook download). An analysis of all CCMP entries received during 2019 and 2020 CCMP 

reporting and their corresponding CCMP strategy performance measures and key deliverables 

is available here. 

 

 
Figure 8. Tracking activities received by CCMP theme and associated goals (2019 – 2020 
reporting) 

https://drive.google.com/file/d/1m7dTHDd8C7MQ_ZCz0Mv3JvpKmCQO--iz/view?usp=sharing
https://delawareestuary.s3.amazonaws.com/EIC+Materials/MASTER_FINAL_CCMP_Projects_2019+to+2020.xlsx
https://delawareestuary.s3.amazonaws.com/EIC+Materials/MASTER_FINAL_CCMP_Projects_2019+to+2020.xlsx
https://delawareestuary.s3.amazonaws.com/CCMP+Activities+by+Deliverables+2019+to+2020.pdf
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CCMP tracking results are shared during the joint meetings of the EIC and the STAC which take 

place annually in September or October. Highlights from annual CCMP tracking results are 

shared in a section of PDE’s Estuary News newsletter with other current projects and activities 

associated CCMP implementation labelled throughout each issue of the newsletter. PDE also 

created a public-friendly CCMP Summary Brochure that is distributed during outreach and 

education events and is also shared via email to partners to help promote implementation of the 

CCMP.   

 

CCMP tracking presentations, CCMP tracking database, as well as associated CCMP tracking 

resources are posted on PDE’s website on the Our Plan page. There is also an online, 

interactive map through Carto posted on the PDE website with locations and details of activities 

reported through CCMP tracking (Figure 9). The Carto map includes locations for activities 

where spatial data (i.e., latitude and longitude coordinates) were provided in the project entry 

submitted to PDE. There are more than 200 points represented on the map of the 600+ total 

projects submitted over the past two years. Each project listed on the map provides a clickable 

point that displays project details. 

 
 

 
 
Figure 9. Map of CCMP activities where spatial data were provided in CCMP tracking 
submission 
 
 

https://www.delawareestuary.org/publications-2/estuary-news-newsletter/
https://s3.amazonaws.com/delawareestuary/CCMP+Brochure+FINAL.pdf
https://www.delawareestuary.org/our-plan-2/
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The CCMP reporting process will continue to take place on an annual basis, but may be subject 

to change in terms of the frequency and timing of data collection as well as the methodology 

used to capture data based on future discussions and lessons learned reviewed with DELEP 

committee members. 

 

National Estuary Program Annual Work Plan  
 

Annually, PDE proposes outputs and deliverables to EPA for PDE-led activities as part of 

the work plan reporting process. Twice annually, PDE prepares and reports its 

accomplishments on these deliverables to EPA using the data and parameters established 

in the Work Plan, with copies provided to the Management Conference (Board and EIC). 

Each of the PDE-related activities listed in the Wwork Pplan reference the supporting 

CCMP strategies. 

 

GPRA Reporting  
 
 
The Governmental Performance and Results Act (GPRA) process requires annual data 

collection and reporting of Delaware Estuary partner habitat and restoration projects. Each 

summer, PDE collects and compiles data from the Core Partners and their agencies on 

dollars leveraged and habitat acres protected/restored. PDE collects this information from 

partners through spreadsheets. After receiving completed spreadsheets, PDE compiles and 

reviews results and then submits the data to EPA for review and approval through EPA’s 

National Estuary Program Online Reporting Tool (NEPORT). Projects that are approved on 

NEPORT are posted on EPA’s NEPmap application that allows viewers to explore habitat 

projects in each of the NEPs across the coastal United States (Figure 10). The PDE CCMP 

tracking timeline runs concurrently with the NEPORT reporting timeframe so that projects 

reported to NEPORT can also be reviewed and count towards specific strategies related to 

CCMP implementation progress. 
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Figure 10. NEPmap of NEPORT approved projects with view of DELEP approved habitat 
projects (left) and details available for each project (right) 

 
 
 

MONITORING APPROACH 

 
A Monitoring Approach section was included as part of the 2019 revision of the CCMP to outline 

how DELEP will assess critical monitoring activities across region. Goals of the Monitoring 

Approach are to establish a baseline monitoring inventory for periodic reassessment and create 

a list of future monitoring priorities.  

 
The three key activities in the CCMP Monitoring Approach include: 

 

1. Joint meeting of the Science & Technical Advisory Committee (STAC) and the 

Monitoring Advisory & Coordination Committee (MACC) annually  

• The annual joint STAC-MACC meeting provides an opportunity to report out on 

current monitoring activities and coordinate plans for future monitoring efforts. 

Results from this meeting are shared with the EIC to be considered in DELEP-

related decision-making related to research and monitoring. 

 

2. State of the Estuary Reporting – once every 4-5 years 

• Technical Report for the Delaware Estuary & Basin (TREB) 
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o PDE coordinates production of a basin-wide indicator report that 

assesses the status, trends and future needs for ~60 environmental 

indicators, which provides the technical basis for the public-friendly State 

of the Estuary report which is developed after the TREB report is 

completed. The most recent TREB reports were completed in 2012 and 

2017, and the next TREB report is expected to be completed in 2022.  

• State of the Estuary (SOE) Report 

o PDE translates data for the public for ~20 environmental indicators as a 

means to summarize the status and trends for the environmental health of 

the Delaware Estuary watershed.  SOE reports were created in 2002, 

2008, and 2012. The next SOE is scheduled to be completed in 2022 and 

will use the 2022 TREB as the technical foundation for this summary 

report (Note: A SOE was not produced in 2018 since PDE and DELEP 

partner resources were heavily allocated to the revision of the CCMP 

from 2016 - 2018). 

 

3. Delaware Estuary Monitoring Inventory and Needs Assessment - every 5 years 

• A monitoring workshop is held to review current monitoring programs, identify 

gaps, and help prioritize future efforts. Outcomes are used to develop an 

inventory of monitoring programs and consensus views on top monitoring 

priorities, leading to a synthesis report (i.e., this report). The initial monitoring 

workshop took place in October 2018, followed by additional data collection 

efforts, inventory analyses and development of the Monitoring Inventory and 

Needs Assessment (MINA) report during 2019-2020. The next workshop is 

scheduled to take place in 2023, following completion of the 2022 TREB which 

facilitates the MINA effort. 

 
Key activities outlined in the CCMP Monitoring Approach (joint annual STAC-MACC meeting, 

SOE report, TREB, monitoring workshop) as well as the CCMP, PDE’s Strategic Plan, and other 

priorities led by DELEP committees, all contribute to directing strategic planning and priorities 

for PDE and DELEP (Figure 11). PDE and DELEP partners are actively working to align these 

current and future efforts to streamline DELEP planning and science priorities in the Delaware 

Estuary. 
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Figure 11. PDE and DELEP Future Planning and Science Task Framework 

 
 

INVENTORY OF CURRENT LONG-

TERM MONITORING PROGRAMS 

 

Baseline Monitoring Inventory  
 

To facilitate implementation of the monitoring approach, DELEP partners intend to 

inventory monitoring programs every five years to facilitate coordination, gap analyses and 

prioritization of monitoring activities and needs.  In September 2018, 300 regional scientists 

and monitoring experts were invited to provide information on past and present monitoring 

efforts to be incorporated into a baseline draft of this new monitoring inventory for the 

Delaware Estuary. The geographic focus for this inventory was the full extent of the 

Delaware River Basin, with special emphasis onthe lower half of the watershed that 

comprises the Delaware Estuary Focus Area as outlined in the revised CCMP. Special 
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attention was given to monitoring programs that were geospatially broad and conducted for 

longer time periods. The draft monitoring inventory compiled information on metric type, 

temporal and spatial coverage, sampling method, data availability and access, and general 

project information (Figure 12).  

 

 

Figure 12. Monitoring inventory criteria collected for each monitoring activity submitted 

 

The Delaware Estuary Baseline Monitoring Inventory includes 620 monitoring activities 

from nearly 40 different organizations across the watershed (Figure 13).  

 

•Characteristic Group (e.g., biological, chemical)

•Parameter (e.g., relative abundance, DO)

•Unit (e.g., mg/L)

•Project/Contact Name and Info/Collected by

General Project Information

•Status (e.g., ongoing)

•Frequency (e.g., annually, biennually)

•Period (e.g., May-Sep, all year)

•Start and end year

Temporal Data

•State(s) (DE, PA, NJ)

•HUC (if applicable)

•Waterbody (if applicable)

•River Mile From and To (if applicable)

Spatial Data

•Sample Matrix (e.g., water, air)

•Gear/Method

•Changes in sampling (if applicable)
Project & Sampling Notes

•Data Access (e.g., National Water Quality Data Portal)

•Data Availability

•Time Frame (e.g, 1991-present)
Data Availability & Access

•Project/Program objective

•QAPP (if applicable)

•Other project comments
Additional Information
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Figure 13. Characteristic groups identified in the Delaware Estuary Baseline Monitoring 

Inventory entries by three high-level categories of monitoring activities (Living Resources, 

Water, Habitats) 

The table below provides a summary of the current long-term monitoring activities reported 

in the  Delaware EstuaryBaseline Monitoring Inventory and their associated CCMP 

strategies (Table 2). The complete Delaware Estuary Baseline Monitoring Inventory with 

details of each individual activity reported and their associated CCMP strategies is available 

here. 

Table 2. Long-term monitoring activities in the Delaware Estuary by characteristic group, 
associated CCMP strategies, and total number of reported activities 

Monitoring Category Characteristic Group Associated CCMP Strategies # of Long-Term 

Monitoring Activities 

WATER 

 Nutrients W1.5 124 

 Water Quality W1.5, W3.2, H1.1, H3.2 111 

Water

Nutrients (118)

Water Quality (111)

Inorganics (81)

Organics (79)

Chemical/Chemistry (25)

Toxicity (6)

PCBs/Pesticides (4)

Habitats

Physical (33)

Sediment (30)

Spatial (11)

Hydrology (10)

Habitat (7)

Geology (6)

Buffer (5)

Atmospheric (2)

Living Resources

Animals (29)

Vegetation (24)

Microbiological (15)

Biological (7)

https://docs.google.com/spreadsheets/d/1QdskinqJ-xiyHiVcgImfi8pgkXxXv_9o0RhVClWR6GM/edit#gid=76032491
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 Organics W2.4, W1.5 79 

 Inorganics (Non-

metals) 

W1.5 59 

 Chemical/Chemistry W1.5, W2.4, H1.1 31 

 Inorganics (Metals) W1.5 22 

 Toxicity W1.5, W2.4, H1.1 6 

 PCBs W2.3 2 

 Pesticides W2.4, W2.5 2 

LIVING RESOURCES 

 Vegetation W2.4, H1.1, H1.2, H1.3 24 

 Animals 

(Invertebrate) 

W1.5, W3.2, H3.2, H3.3, 

H3.5 

21 

 Microbiological W1.5 16 

 Animals (Vertebrate) H3.1, H3.5 9 

 Biological W1.5, H1.1 7 

HABITATS 

 Physical H1.1, H1.2, W1.5, W2.4 39 

 Sediment W1.5, W2.4, W3.5, H1.1 30 

 Spatial W1.2, W1.3, H3.1, C1.1, C1.3 11 

 Hydrology W1.5, H1.1 10 

 Habitat W3.2, H3.1 7 

 Geology Other (e.g., surface & 

bedrock geology, 

earthquake catalogue) 

6 

 Buffer H1.1 5 

 Atmospheric H1.1 2 
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PRIORITIZATION OF FUTURE 

MONITORING  

Engagement of Monitoring Experts for Gap 

Analysis 
 

Monitoring Workshop Summary 
 
A monitoring workshop was convened in October 2018 to review the draft inventory of 

monitoring parameters, identify gaps in data collection, and gather input to help prioritize future 

monitoring efforts. A total of 36 individuals participated in the monitoring workshop. Discussion 

topics during this workshop included the following: 

 

• Important resources and/or parameters to monitor over the next 10 years 

• Missing programs/parameters from the draft inventory 

• Geographic data gaps 

• New programs and efforts to be prioritized for the future 

 

Monitoring Workshop Results and Recommendations 
 
Monitoring workshop participants suggested evaluating the level of effort that would be required 

to create a geospatial representation of the monitoring inventory entries. Participants also 

recommended ensuring that there are sufficient habitat and wildlife representatives involved in, 

or contributing to, the monitoring inventory review process (e.g., collect additional monitoring 

data from regional forestry experts). According to workshop participants, the following resources 

should be monitored over the next 10 years: 

 

• Water quality (e.g., DO, PCBs) 

• Habitat (e.g., land use, land cover change) 

• Species (e.g., richness, populations) 

• Human-related parameters (e.g., behavioral change) 
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Parameters highlighted by workshop participants as potentially missing from this inventory 

included: 

 
1. Plants and Habitat Monitoring Activities 

a. Sediment stratification 

b. Transition zone data 

c. Submerged habitat data 

d. Forest data 

 

2. Non-Plant Living Resources Monitoring Activities 

a. Freshwater bivalves 

b. Invasive species 

c. Marine mammals/sea turtles 

d. Population-level analysis 

 

3. Delaware River and Bay Monitoring Activities 

a. Pharmaceuticals 

b. Microplastics 

c. Endocrine disruptors/EDCs 

d. Harmful Algal Blooms 

e. Fish tissue analysis for bioaccumulating compounds 

f. PCBs 

 

4. Tributary Monitoring Activities 

a. Wet weather sampling for bacteria 

b. Gage flow measurements (in addition to USGS data) 

c. Pharmaceuticals 

d. Fish tissue 

e. Cyanotoxins 

f. Temperatures at shorter intervals 

g. PCBs 

h. Groundwater monitoring 

 
 
 
 
 

Integration of Monitoring Expert Input 
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Prioritization and Ranking of Monitoring Parameters 
 
A monitoring survey was sent to a list of 300 regional scientists and monitoring experts in 

December 2018. The purpose of the survey was to examine results from the October 2018 

monitoring workshop, aid in prioritizing and ranking results from the workshop, and gather 

additional missing information from the draft Delaware Estuary Baseline Monitoring Inventory. 

The survey sub-divided monitoring inventory activities into four sets of parameters: non-plant 

living resources, plants and habitat, water quality in the Delaware River and Bay, and water 

quality in tributaries. For each of the four sets of parameters, respondents were asked to rank 

the importance of various parameters in a list that were identified at the workshop as not yet 

being robustly monitored in their respected study area. Fifty-five people from 34 organizations, 

companies, and universities representing a diverse spread of expertise participated in the 

monitoring survey (Figure 14).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 14. Area(s) of expertise for Delaware Estuary Monitoring Inventory survey respondents 
by response percentage 
 
Of the parameters identified as not yet being robustly monitored, survey respondents indicated 

that the following parameters were high priority (top two parameters for each category) in their 

respected study area:  
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Beache
s

Brackis
h or

marine
resourc
es/orga
nisms

Citizen
science

Coastal
ecology
/functio

n

Commu
nity

engage
ment

Data
manage

ment

Ecosyst
em

services
Fish Forests

Freshw
ater

resourc
es/orga
nisms

Invasiv
e

species

Modeli
ng

Non-
aquatic
wildlife

Policy
and/or
funding

Sedime
nt or
soils

Shellfis
h and

benthic
resourc

es

Tidal/n
ontidal
wetlan

ds

Urban/r
egional
plannin

g or
land
use

Water
quality

Water
quantit

y
Other

Responses 18.18% 25.45% 32.73% 40.00% 20.00% 20.00% 30.91% 18.18% 10.91% 30.91% 18.18% 14.55% 5.45% 16.36% 23.64% 18.18% 34.55% 12.73% 61.82% 18.18% 25.45%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%



33   Date, 2021 |  Report No. 

A publication of the Partnership for the Delaware Estuary—A National Estuary Program  

• Freshwater bivalves (non-plant living resources) 

• Cumulative impacts (plant and habitat) 

• Submerged habitat (plant and habitat) 

• Endocrine disruptors (water quality in the Delaware River and Bay) 

• Fish tissue analysis for bioaccumulating compounds (water quality in the Delaware River 

and Bay) 

• Wet weather (storm flow) monitoring (water quality in tributaries) 

• Flow measurements (water quality in tributaries) (Figures 15-18) 

 
 

 
Figure 15. Ranking of non-plant living resource parameters identified as not yet being robustly 
monitored (where 1 is low priority and 3 is high priority) 
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Figure 16. Ranking of plant and habitat parameters identified as not yet being robustly 
monitored (where 1 is low priority and 6 is high priority) 
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Figure 17. Ranking of water quality (Delaware River and Bay) parameters identified as not yet 
being robustly monitored (where 1 is low priority and 5 is high priority) 

 
 

 
Figure 18. Ranking of water quality (tributary) parameters identified as not yet being robustly 
monitored (where 1 is low priority and 6 is high priority) 
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Monitoring workshop participants, as well as monitoring survey recipients, were provided with a 

second opportunity for peer review of the draft Delaware Estuary Baseline Monitoring Inventory 

following the monitoring workshop and post-workshop survey to review findings and submit any 

missing monitoring activities to be included in the monitoring inventory. 

 

NOAA Environmental Response Management 

Application (ERMA) and the Delaware Estuary 

Monitoring Inventory 
 
Coordinating with the Partnership for the Delaware Estuary (PDE), the National Oceanic and 

Atmospheric Administration (NOAA) added parameters from the Delaware Estuary Baseline 

Monitoring Inventory as an area of interest layer on NOAA’s Environmental Response 

Management Application (ERMA).  Inclusion of monitoring inventory data into ERMA facilitates 

broader awareness and use of the inventory and provides a geospatial tool for analyzing past 

and current monitoring activities in the watershed. 

 

ERMA is a web-based Geographic Information System (GIS) tool that assists both emergency 

responders and environmental resource managers in dealing with incidents that may adversely 

impact the environment. ERMA layers related to the Delaware Estuary Baseline Monitoring 

Inventory outline the Delaware Estuary Focus Area and the secondary upper portion of the 

Delaware River Basin and include monitoring inventory layers separated by characteristic group 

(e.g., chemical, physical) (Figure 19). There are three methods to review the studies 

represented by the points on the Baseline Monitoring Inventory layers in ERMA:  

 
1. Map click query  

2. Area of interest (AOI) polygon  

3. Full data table view  

 

 

 

 

 

 

 

 

 

 



37   Date, 2021 |  Report No. 

A publication of the Partnership for the Delaware Estuary—A National Estuary Program  

 

 

 

 

 

 

 
 

 



38   Date, 2021 |  Report No. 

A publication of the Partnership for the Delaware Estuary—A National Estuary Program  

 
 
Figure 19. Delaware Estuary Baseline Monitoring Inventory activities by characteristic group 
layers in ERMA via polygon AOI query (top) and map click query (bottom) 
 
As PDE works with regional partners to provide periodic inventory updates, NOAA will update 

the Delaware Estuary Baseline Monitoring Inventory layer on ERMA to be reflective of the most 

up-to-date monitoring data for the region. The next review of the Delaware Estuary Baseline 

Monitoring Inventory is planned for 2023-2024 (updated every 5 years).  

 

 

CCMP Strategy and TREB Action Comparison Matrix  
PDE worked with the STAC to compare actions and needs related to TREB indicators to the 
CCMP strategies to help identify common resource protection and restoration priorities. The 
resulting CCMP Strategy and TREB Action Comparison Matrix was created as an Excel 
workbook.  The CCMP Strategy and TREB Action Comparison Matrix includes numerous 
activities and needs that directly relate to monitoring. The format of the workbook is as follows: 
 

1. CCMP-TREB Nexus Matrix: Pivot chart demonstrating TREB indicators that are 

supported by CCMP strategies. Under each supported TREB indicator, associated 

supporting CCMP strategies and lead organizations for both the TREB indicator (chapter 

author) and CCMP strategy Core Partners are listed to demonstrate lead organizations 

responsible for the listed activities (See tab 1 of TREB and CCMP Needs workbook – 

1. CCMP-TREB Nexus). 

 

https://delawareestuary.s3.amazonaws.com/TREB_CCMP_Needs.xlsx
https://delawareestuary.s3.amazonaws.com/TREB_CCMP_Needs.xlsx
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2. TREB Outliers Matrix: TREB indicators that have no corresponding CCMP strategy to 

directly support the TREB indicator actions and needs (Figure 20) (See tab 2 of TREB 

and CCMP Needs workbook – 2. TREB Outliers) 
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Figure 20. TREB outliers matrix demonstrating TREB indicators that not directly supported by 
strategies outlined in the 2019 CCMP 
 

https://delawareestuary.s3.amazonaws.com/TREB_CCMP_Needs.xlsx
https://delawareestuary.s3.amazonaws.com/TREB_CCMP_Needs.xlsx
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3. Indicator-Measure Matrix: Matrix displaying TREB indicators with direct links to 

CCMP Performance Measures and Key Deliverables (See tab 3 of TREB and CCMP 

Needs workbook – 3. Indicator-Measure Matrix) 

 

Outlining the TREB indicators supported by multiple CCMP strategies in the CCMP-TREB 

Nexus Matrix provides a synopsis of how CCMP strategies and TREB indicators are working 

towards common goals with overlapping partners. The CCMP Strategy and TREB Action 

Comparison Matrix can assist with CCMP tracking and implementation through the identification 

of TREB indicators with direct links to CCMP Performance Measures and Key Deliverables to 

help identify additional datasets that can be used to track CCMP progress that might not be 

captured through the current CCMP tracking reporting tool. Reviewing gaps identified in the 

TREB Outliers Matrix can help identify key environmental indicators that should be considered 

for incorporation in future CCMP updates and revisions. Since the environmental indicators 

listed in the TREB are indicators that are robustly monitored across the Delaware River Basin, 

any indicators missing from the CCMP should be evaluated for future CCMP integration. 

 

 

Gap Analysis Summary & Prioritization of 

Monitoring Needs  
 
After reviewing the results in the CCMP Strategy and TREB Action Comparison Matrix, 

members of the STAC and MACC were asked to rank the level of importance of TREB and 

CCMP activities based on their expertise and knoweldge of current and future Delaware Estuary 

priorities and needs. A workbook with a list of TREB indicators and CCMP strategies was 

circulated to STAC and MACC for committee members to rank their top ten priorities (workbook 

template available for viewing online HERE). STAC and MACC members were asked to 

prioritize 10 of the 39 total CCMP strategies (Table 3) and 10 of the 61 total actions listed in 

TREB (Table 4). 

 
  

https://delawareestuary.s3.amazonaws.com/TREB_CCMP_Needs.xlsx
https://delawareestuary.s3.amazonaws.com/TREB_CCMP_Needs.xlsx
https://drive.google.com/file/d/1dhaRO6Eh_wRs-bs6r_4r4yOpJey7Tzrt/view?usp=sharing
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Table 3. List of the 11 CCMP strategies that were included in the top 10 future priorities by three 
or more STAC & MACC respondents by average priority ranking 

 

CCMP 
Strategy CCMP Strategy Title 

% of 
respondents 
including CCMP 
Strategy in their 
Top 10 Priorities 

Priority Ranking 
Average (1-10, 
with 1 being the 
highest priority) 

W1.5 
Conduct research and monitoring on nutrient impacts in the 
Estuary for biological and ecological endpoints 0.57 3.25 

W3.2 
Conduct research and monitoring on water quality and 
habitat requirements of estuary-dependent species 0.57 3.25 

W2.4 

Coordinate and promote research and monitoring efforts 
(chemical, physical, biological) associated with the causes of 
water quality impacts throughout the Delaware Estuary 0.57 3.50 

H1.1 
Establish clear baselines for tidal wetland conditions and 
track changes over time 0.57 4.25 

H3.3 Inventory, restore, and manage mussel populations 0.57 5.00 

H3.1 
Inventory, map, and enhance habitat critical for fish and 
crabs 0.43 5.67 

H3.5 
Manage and improve rare, endangered, invasive or 
otherwise important species in the Delaware Estuary 0.43 6.33 

H1.2 
Restore, enhance, and manage tidal wetlands for maximum 
health and resilience 0.43 6.67 

H1.3 

Develop and implement natural and nature-based 
techniques to stabilize and restore eroding shorelines, and 
build and protect wetlands, infrastructure, and other key 
resources 0.43 6.67 

H3.4 Protect and restore horseshoe crabs and their habitat 0.43 6.67 

W2.3 
Support adaptive management and reporting of pollution 
reductions 0.43 7.00 
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Table 4. List of eight TREB indicators that were included in the top 10 future priorities by three 
or more STAC & MACC respondents by average priority ranking 

TREB Chapter Title Indicator 

% of respondents 
including TREB Action in 
their Top 10 Priorities 

Priority level 
Average (1-10, 
with 1 being the 
highest priority) 

Water Quality - Tidal Dissolved Oxygen 0.43 1.67 

Water Quality - Tidal pH 0.43 2.33 

Water Quality - Tidal Contaminants 0.43 4.67 

Water Quality - Tidal Salinity 0.86 4.83 

Climate Change 
Extremes: Air 
Temperature/Precipitation 0.43 5.00 

Living Resources Freshwater Mussels 0.57 6.50 

Sediments Sediment Quantity 0.71 7.40 

Restoration Restored Habitat Types 0.43 9.00 
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Consensus Views on Delaware Estuary Monitoring 

Priorities 
 
Through a gap analysis reviewing the results of the Monitoring Assessment effort (baseline 

monitoring inventory, monitoring workshop, and expert survey results) and CCMP strategy and 

TREB action comparison matrixes, and input priority ranking received by STAC and MACC 

participants, 10 priorities for monitoring activities across the watershed were identified: 

 
1. Nutrient pollution and its effects on dissolved oxygen concentrations and estuary-

dependent living resources (e.g., fish, shellfish, submerged aquatic vegetation) 

2. Water chemistry (pH, salinity, contaminants) and its effects on key living resources 

3. Tidal wetland condition, and efforts to sustainably manage and restore tidal wetlands 

4. Climate change, especially extreme events (temperature, precipitation) and ecological 

effects 

5. Distribution and abundance of non-commercial bivalve shellfish (e.g., ribbed mussels, 

freshwater mussels) 

6. Critical habitat availability for fish, blue crabs, horseshoe crabs, freshwater mussels and 

SAV 

7. Occurrence of endangered, invasive or otherwise important species  

8. Sediment quantity, quality and beneficial management efforts in the tidal estuary 

9. Restoration progress, especially regarding natural and nature-based techniques 

10.  Sources of water quality impairment and management efforts to reduce pollutants 

 

Next Steps 
Since tracking of monitoring programs helps to assess CCMP implementation and supports 

periodic State of the Estuary indicator reporting, the three strategies outlined in the Monitoring 

Approach will continue in the future. These three strategies include 1) joint meeting of the 

Science & Technical Advisory Committee (STAC) and the Monitoring Advisory & Coordination 

Committee (MACC), 2) State of the Estuary Reporting every 4-5 years, and 3) inventory 

monitoring activities and needs every 5 years. The next monitoring workshop will take place in 

2023-2024 in order to reassess current long-term monitoring activities and ensure that the 

monitoring inventory serves as a living blueprint for guiding investment of limited resources into 

changing monitoring priorities.  

 

For any contributions to the monitoring inventory that become available in between Monitoring 

Assessment efforts or questions about this report, please send information to 

LHaaf@DelawareEstuary.org. 
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