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Definition

“Integrated” means to bring the three “Integrated” means to bring the three 
components of the agricultural components of the agricultural 
knowledge system (research, knowledge system (research, 

education, and extension) together education, and extension) together 
around a problem area or activity.around a problem area or activity.
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Integration

Through integrated programming, Through integrated programming, 
the Land Grant Universities can the Land Grant Universities can 

deliver solutions to today’s problems deliver solutions to today’s problems 
and yield quick measurable and yield quick measurable 

outcomes.outcomes.



How does Integration Work?

• Secure base funding to conduct a 
research project in a watershed

• Direct extension programming into 
the same watershed to compliment 
research effort

• Get the students involved – this is 
the education



Robinsons Robinsons 
Branch Branch 

WatershedWatershed



Regional Stormwater Management Plan

1. Form Regional Stormwater Management 
Planning Committee

2. Complete Characterization and Assessment 
of Watershed

3. Develop Drainage Area Specific Water 
Quality, Quantity & Recharge Objectives

4. Identify Stormwater Management measures 
and Performance Standards

5. Write and adopt plan
6. Implement plan



Data Collection for C & A

• Build GIS with available data
• Incorporate existing chemical, physical and 

biological stream data
• Collect new data

– Stream cross-sections
– Geomorphology data
– Infrastructure data



Conduct Modeling to Address:

• Flooding issues
– HEC HMS model
– HEC RAS model

• Water Quality Issues
– Aerial loading 

spreadsheet model
– GWLF, SWMM, 

HSPF, or SWAT

•• 2, 10 and 100 year 2, 10 and 100 year 
design storms design storms 

•• Runoff volumes and Runoff volumes and 
peak flowspeak flows

•• Stream elevationStream elevation
•• Pollutant loadsPollutant loads



Curve Number GenerationCurve Number Generation

Land UseLand Use

SoilsSoils

MergeMerge



HECHEC--HMS ModelHMS Model

23.6 Stream 23.6 Stream 
MilesMiles

28 Sub28 Sub--BasinsBasins



Junction After the Ash Brook ReservationJunction After the Ash Brook Reservation



Basin 160, Plainfield and Scotch PlainsBasin 160, Plainfield and Scotch Plains



HECHEC--RAS ModelRAS Model

• HEC-HMS output 
as input

• Input on-line 
structures

• Predicts water 
surface elevation

• Delineate 
floodplain



NPS Analysis SampleNPS Analysis Sample
This example shows the load per land use for a parameter This example shows the load per land use for a parameter 

within one of the Robinson’s subwatersheds.within one of the Robinson’s subwatersheds.

These land uses These land uses 
have been further have been further 

broken down broken down 
according to the according to the 
Anderson Model.Anderson Model.



Top 5 Top 5 –– Total PhosphorusTotal Phosphorus

R40RW40

R10W10

R50W50 R90W90

R190W190

Towns include:

•Scotch Plains

•Westfield

•Woodbridge

•Edison



Finally …

• Define watershed objectives
• Identify management measures
• Write it all up in a plan
• Start implementing



Education

• Design projects for 
bioresource engineering 
senior design

• Undergraduate independent 
studies

• Graduate research



Extension Activities
• Stakeholder committee
• Stormwater management in your 

backyard program
• How to Build a Rain Garden Adult 

Program
• “Messy Town” Children’s Program
• Restore-a-Waterway Program



Outcomes and Impacts

• 31 Master Gardeners trained on stormwater
management

• Five demonstration rain gardens built
• 125,000 gallons of stormwater captured, treated 

and infiltrated annually
• One undergraduate student trained on how to be 

an extension agent
• Two new programs were created: “how to build a 

rain garden” and “messy town”
• New powerpoints presentations and educational 

posters were created



QUESTIONS?QUESTIONS?
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