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GOAL: “Watersheds That Provide 

High Quality Water in Sufficient Quantity

To Support

Healthy Natural and Human Communities”



Delaware River 

Watershed Initiative

• Identified stressors: forest fragmentation 

and loss, agriculture run-off, stormwater, 

aquifer depletion

• Evaluated impact of stressors on 400 HUC-

12 watersheds

• Prioritized watersheds for conservation or 

restoration

• Designated 8 sub-watershed areas where 

high-priority areas were “clustered”
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Unique Features

 Strong Scientific Backbone

 Working Through “Grasstops” Organizations

 Not top down, 60+ organizations

 Targeted Programs and Funding

 Restoration and Preservation

 Continual Evaluation of Program Value and 

Transferability (lessons learned)

 Phase 2 (‘18 – ’20)– Even better program
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The DRWI
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(source: DRN)

(source: PEC)

(source: BCC)

(source: PPA)

Specific Stressors

• Forest fragmentation 

and loss in headwaters

• Agricultural run-off

• Stormwater run-off

• Aquifer depletion



4

8



Feasibility for Investment in Watersheds

• Potential for Significant Impact

• Urgency to Act

• Organization Capacity

• Cost Efficiency

• Ability to Measure Impact
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Delaware Water Gap National Recreation Area





DRWI Phase 1          Phase 2

• Phase 1 – average area 97 km2

• Phase 2 – average area 41.8 km2

• Phase 2 focus areas designed around 
strict watershed boundaries  

• Average reduction of 69% 



• Lessons Learned from Phase 1

• Moving from Opportunistic to More Data-

derived Decisions

BUILDING DRWI PHASE 2



• Stronger Scientific Basis for Focus Area 

and Site Selection

• Added Accountability – Progress toward 

Goal

• Metrics –

• Performance and Outcome

• Team Building – Outreach

• Working with watershed-wide advocacy 

orgs.

• Hopefully 6 year effort (2018-2024)

BUILDING DRWI PHASE 2
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ON-THE GROUND PROJECTS

• Over $40M/ 3 yrs – for DRWI Phase 1 

• Preservation/Protection

• ~20,000 acres of forested lands protected

• ~90 miles of forested riparian buffer

• 3:1 match;  $9MM invested, $56MM match leverage

• Open Space Institute

• Restoration

• ~9000 acres of Ag & Suburban lands restored

• ~ 60 miles of forested stream banks restored

• 1:1 match; $8MM leveraged $16MM

• Nat’l Fish and Wildlife Foundation (NFWF)



COMPLEMENTARY 

STRATEGIES

Municipal Ordinances

Tech Assist to Municipalities

County Open Space Bond Issues

Building local support for environmental actions

Educational Programs – students, adults, teachers

Using champions to influence their neighbors



• Research Re-Granting Program

• $5M – Delaware  Watershed Research Fund – 17 
research teams

• Nov. 29 – Del. Watershed Research Conf.  ANS

• Addressing Critical Questions

• Ecological Targets for Conservation Workgroup

• Forested Headwater Workgroup

• Connecting Scientists with Practitioners

RESEARCH AGENDA TO FILL THE GAPS



Monitoring Overview

275 taxa 46 species 347* taxa



UNDERLYING QUESTIONS

How are in-stream ecosystems 

responding to on-the-ground actions? 

Which indicators best respond to current 

stressors and conditions, as well as changes in 

water (and ecosystem) quality over time?

How can monitoring results inform the 

DRWI and similar work in the future?



DRWI Data Collected

• Fish

• Macroinvertebrate

• Diatom

• Chemistry

• Habitat

• Stormwater

Academy of Nat. Sci. Partnering Organizations

̴̴500 Monitoring Sites



IMPROVEMENTS IN PHASE 2 

MONITORING

More citizen monitoring with Tier 2 Methodology

• Tier 1 – species, Peer –review articles

• Tier 2 – ANS/Stroud training, QCed data

• Tier 3 – Instream monitoring for outreach, “red flags”

Mostly chemistry and macroinvertebrates

• Some organizations doing bacteria and algae

More targeted – project sites and focus areas

Outcome Monitoring Committee – each Cluster



LOCATION OF DATA

CUAHSI – Hydroshare

Raw data reserved for 3 years, but assessed data 

available sooner upon request.



MODELING TOOLS FOR SELECTION OF SITES

• SRAT – one sq. mile watersheds,  land use 

impacts /direct runoff/ upstream influence. Used 

to prioritize watersheds for action

• WikiWatersheds – User friendly, focus on specific 

watershed,  input different alternatives for site 

restoration. (e.g. - Difference in a 30 or 100 ft. 

forested buffer)



MAPPING & TOOLS FOR DRB

UVM – NLCD (USGS Nat’l Land Cover Dataset) plus 

LIDAR

• 1 meter resolution

• 7 land use categories

Shippensburg University & USGS

• Sleuth Model and local input

• Land Use Change Forecasts 



• Models nutrient yields and concentrations through out the DRB

• Created with data from multiple sources

• Mapshed developed by Dr. Barry Evans 

• NHDPlus

• National Land Cover Database

• NPDES point sources

• Models at reach-scale:

• Mean annual loads & in-stream concentrations - TN, TP & TSS

• Ability to Produce Clean and Abundant Water – score aggregating local landscape 
features



• Located in  PASDA

External Data



HUC-12

NHDPlus 
Catchments

NPDES Point 
Sources

Mapsheds Model 
(TN, TP, TSS)

Stream Reach Assessment Tool



www.streamreachtools.org
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www.streamreachtools.org



www.streamreachtools.org





Endpoint Integration

Project site scale

Organization, Focus Area, Cluster and DRB scale



Scope

• Track progress and impact in the project sites, focus areas, clusters, and 
DRB

• Integrate tool components and datasets across DRWI platforms to 
facilitate end-user success 

• Leverage existing data (monitoring and modelling) generated by DRWI 
partners

• Port metric and project data to CUAHSI Cloud Hydroshare
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Update Metric Update Metric



SUMMARY……

o Using local groups to address land-based 
problems

o Focus on local, backyard creek

o Targeted stressors and geographic areas

o Backbone of science

o Lucky to have input of      , but also brings 
more          into watershed

o Avoidance or alternative to  TMDL

o Building       for local creeks and rivers


