
75% Cost Share Program to install Green Infrastructure

Workforce Development & E-STEM Education  

Environmental Justice & Sustainability

Michael Dupree
Former Agribusiness & Environmental Services Manager

Durham County Programs 2020-2021



https://www.dconc.gov/county-departm



https://www.dconc.gov/county-departments/departments-f-z/soil-water-cons
ervation-district/ag-economic/betc-bionomic-educational-training-center

https://www.dconc.gov/county-departments/departments-f-z/soil-water-conservation-district/ag-economic/betc-bionomic-educational-training-center
https://www.dconc.gov/county-departments/departments-f-z/soil-water-conservation-district/ag-economic/betc-bionomic-educational-training-center


Environmental Literacy Curriculum

Hungerford and Volk (1990) argue that environmental 
knowledge alone is not enough to produce 
environmentally responsible citizens, but that educators 
must impact three additional variables to affect behavioral 
change. 

1. Affect (sensitivity and attitudes) 
2. Cognitive skills (issue analysis and action planning) 
3. Behavior (Stevenson et al., 2013)



Durham County offers cost share incentive programs to 
encourage voluntary installation of Best Management 
Practices/Stormwater Control Measures.

Community Conservation Assistance Program (CCAP) 75%
Impaired Stream Improvement Program (ISIP)100%

https://www.dconc.gov/county-departments/departments-f-z/s
oil-water-conservation-district/community-conservation-assist
ance-program

Programs for Water Quality

https://www.dconc.gov/county-departments/departments-f-z/soil-water-conservation-district/community-conservation-assistance-program
https://www.dconc.gov/county-departments/departments-f-z/soil-water-conservation-district/community-conservation-assistance-program
https://www.dconc.gov/county-departments/departments-f-z/soil-water-conservation-district/community-conservation-assistance-program


Cisterns in combination with other practices 
Rain Gardens, Technology & Drip Irrigation



 Indoor Air Quality & Drainage

Gutters $600 to $1200
Grading $1200 to $1500

Moisture Barrier $1000 to 
$1200 



New Gutters with Grant 
funds, new swale & 
cistern using water 

quality funds
No more water under 

the house
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Work Force Development/NCSSM Curriculum

https://www.dropbox.com/sh/f7aa77ls5inglbs/AABMSNU6USEdTlG3qbBUk89Ra/Energy
%20and%20Sustainability/Energy%20and%20Sustainability%20-%20Year%202/10ES0

8_Storm%20Water%20Management%20Capstone?dl=0

https://www.dropbox.com/sh/f7aa77ls5inglbs/AABMSNU6USEdTlG3qbBUk89Ra/Energy%20and%20Sustainability/Energy%20and%20Sustainability%20-%20Year%202/10ES08_Storm%20Water%20Management%20Capstone?dl=0
https://www.dropbox.com/sh/f7aa77ls5inglbs/AABMSNU6USEdTlG3qbBUk89Ra/Energy%20and%20Sustainability/Energy%20and%20Sustainability%20-%20Year%202/10ES08_Storm%20Water%20Management%20Capstone?dl=0
https://www.dropbox.com/sh/f7aa77ls5inglbs/AABMSNU6USEdTlG3qbBUk89Ra/Energy%20and%20Sustainability/Energy%20and%20Sustainability%20-%20Year%202/10ES08_Storm%20Water%20Management%20Capstone?dl=0


North American Association of Environmental 
Education/ UL Innovative Education Award 2016

  “Durham’s BETC program has had a proven track record in its ability to leverage public and 
private funds for conservation, earned income for schools, and sustainability improvements for 
local homeowners. BETC is a scalable model that has a strong foundation and well-conceived 
incremental building blocks to continue to expand the program. Its solid foundation includes 
teacher training that enables program materials and curriculum to reach more students; solid 
partnerships with public organizations, government, and additional schools; and successful 
implementation in both high-achieving and lower-resourced schools. BETC benefits institutions, 
homeowners, and students: schools earn revenue and students gain workforce and public 
speaking skills. Meanwhile, homeowners increase their knowledge of stormwater runoff and 
increase their sustainability. BETC inspires youth to participate in local environmental 
challenges in real-world service and solutions for homeowners.”

UL Innovative Education Award Judging Panel



Students & Teachers work in the community 
Environmental Justice Component

Dirty water

Algae

Fish kills

Students completed six online afterschool 
training courses & then worked two Saturday 
mornings with teachers to help citizens in the 

community. Each student earns $220 for 
participating in this effort.



Community Garden/East Club Blvd.

Southern High Students and 15 volunteers installed garden beds and provided deer fencing.
$4,000 for materials



Community Garden /Braggtown

Two 5,000 gallon cisterns were donated. Grant funds paid for gutters and the 
cistern installation.

Students from Southern High installed , blueberries, grapes and drip irrigation.



Town Government: 
Improved water quality through focused community efforts
Expanded Environmental Literacy 
Compliance with Nutrient Management Rules
Providing summer jobs for youth and teachers
Sustainability & Climate Resiliency
 
Landowners: 
Improved property values, better indoor air quality &  reduced erosion
Opportunities to save money on water bills
Increased community involvement by engaging with schools
 
School System:
Improved student performance with experiential instruction
Teachers are more connected to the community
Retention of Highly Qualified teachers
 
Students: 
Exposure to E-STEM skills and experience
Leadership skill development in the apprenticeship program
Higher self-esteem through community service opportunities
Increased Environmental Stewardship

Community Impact & Innovation



Durham Soil & Water 
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Michael Dupree

Agribusiness & Environmental Services 

Manager 



Durham County Soil & Water 

Mission: To conserve, enhance and promote Durham 
County’s natural resources by providing citizens with 

environmental education and outreach, technical 
assistance, and economic incentives through diversified 

programs to meet the County’s changing needs.



Drainage & Erosion 

Case Studies
Fiscal Year # of  Case Studies Cost share 

applications

2015 206 42

2016 270 66

2017 299 31

2018 223 33

2019 173 16

2020 118 18

2021 454 35



CCAP & ISIP

-Voluntary program to reduce nonpoint source pollution 

-Not used to aid new development, nor meet the 

requirements of existing regulations

-CCAP: Up to 75% in cost-share, maximum of $5,000 per 

landowner per year, with 25% cash match from landowners. 

ISIP: 100% cost-share for low-income households funded by 

Durham County

-Both require signed maintenance agreements for 5 to 10 

years



CCAP & ISIP



Water Quality Concerns



Water Quality Concerns



Water Quality Concerns



Project Design & Installation

265 BMPs installed to date to treat “connected stormwater 

runoff” as defined in the NC CCAP Design manual:

• 74  Rain Gardens

• 74 Cisterns (ranging from 300 gallon to 10,000 gallon)

• 17 Critical Area Plantings

• 15 Impervious Surface Conversions

• 46 Streambank & Shoreline Protection

• 19 Riparian Buffer installations

• 16 Grassed Swales

• 4 Structural Stormwater Conveyance

*Utilized in conjunction with other BMPs to capture additional impervious surface runoff



Program Momentum
Fiscal Year # of  Contracts Cost-share

2008 3 $12,226

2009 1 $4,075

2010 7 $11,456

2011 13 $22,293

2012 23 $41,643

2013 8 $20,395

2014 13 $27,315

2015 23 $68,788

2016 34 $117,159

2017 28 $115,471

2018 27 $111,503

2019 19 $52,792

2020 9 $40,764

2021 14 $42,838

Total 222 $688,718 

Funding 
Source

Total Funding Status

2019 EPA 319 $100,000 $57,861 
remaining

County funds $20,000 Re-occurring

State funds $20,000 Regional 
Application

City Interlocal 
Agreement

$30,000 $14,692
remaining



Community Conservation



Streambank Protection



Streambank Protection



Streambank Protection



Streambank Protection

streambank stabilization  



Streambank Protection



Streambank Protection



Streambank Protection



Durham County Soil & Water 

Voluntary Nutrient Reduction Program (VNRP)



Durham County Soil & Water 
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Environmental Education/Outreach



Environmental Education/Outreach

The Bionomic Educational Training 

Center (BETC, pronounced “Betsy”)  

Program provides local youth (ages 14-

21) paid green infrastructure training, 

work experience, and practical STEM 

skills.

2021-Spring & Summer-7 teachers 

Training 120 youth installing 20 BMP’s

2021- Operation Summer Learning 9 

schools training up to 700 students



Environmental Education/Outreach

BETC



BETC & Stream Restoration Projects



Partnerships

• Ellerbe Creek Watershed Association
• Northeast Creek Streamwatch
• HOAs/Community Associations
• Durham Public Schools
• DPS PTA’s

• NC Division of Soil & Water
• Piedmont Conservation Council
• NC Cooperative Extension
• City of Durham Public Works
• NCSSM



Partnerships

• Ellerbe Creek Watershed Association
• Northeast Creek Streamwatch
• HOAs/Community Associations
• Durham Public Schools
• NCSSM 

• NC Division of Soil & Water
• Piedmont Conservation Council
• NC Cooperative Extension
• City of Durham Public Works
• Duke Energy



* Bench and channel dimensions may have been modified in Mecklenburg Stream Program to meet site
constraints/requirements

NTS

1



Recommendation for a Pilot Stormwater Initiative

Program Objective: To create a stormwater program that addresses three community issues:
workforce development, environmental justice and water quality.

Proposed Funding Source: This proposal would require 10% of the $3,000,000 currently being
collected as a Stormwater fee or the use of ARP funding.

Program Abstract for the Workforce Development Component:

The Town of Chapel Hill Workgroup seeks funding to offer work force development training
opportunities for students in Green Infrastructure and serve as an outreach and education
program promoting the installation of Stormwater Control Measures (SCM). The program would
offer paid apprenticeships to students from the Chapel Hill Carrboro School System. Community
members would be working in partnership with teachers to create a program for students to
obtain work experience in Green Infrastructure. Students will receive E-STEM (Environment,
Science, Technology, Engineering, and Math) training via lessons in the classroom and hands-on
projects in the community. The stormwater curriculum was created in 2014 by the North
Carolina School of Science & Mathematics (NCSSM). This curriculum is available at the link
below.
https://www.dropbox.com/sh/f7aa77ls5inglbs/AABMSNU6USEdTlG3qbBUk89Ra/Energy%20a
nd%20Sustainability/Energy%20and%20Sustainability%20-%20Year%202/10ES08_Storm%20
Water%20Management%20Capstone?dl=0

The program has the following goals:
1. Increase E-STEM (Environment, Science, Technology, Engineering, and Math)

knowledge among youth and the underserved.
2. Train and retain outstanding E-STEM instructors.
3. Strengthen students’ engagement with their community creating generational linkages.
4. Increase participation of landowners in the community to install SCMs.
5. Increase community awareness of the role of SCMs and the impact on water quality,

water quantity and stream preservation.
6. Decrease stormwater runoff into creeks and streams over time.

The NCSSM curriculum is perfectly aligned with the Town of Chapel Hill’s Climate Action Plan
and is consistent with the mission to improve the lives of citizens living in poverty. In addition,
the storm water curriculum further supports students not performing at grade level in math and
science. The hands-on lessons support improved student performance in science, math and
engineering, and fosters a greater awareness of environmental stewardship.

This program also teaches the importance of proper drainage around a home and how stormwater
can impact indoor air quality and the occupants’ health. Poor drainage around a structure creates
opportunities for mold and injurious insects to infect dwellings, which degrade structures and the
quality of life for the residents who live in the structures.

https://www.dropbox.com/sh/f7aa77ls5inglbs/AABMSNU6USEdTlG3qbBUk89Ra/Energy%20and%20Sustainability/Energy%20and%20Sustainability%20-%20Year%202/10ES08_Storm%20Water%20Management%20Capstone?dl=0
https://www.dropbox.com/sh/f7aa77ls5inglbs/AABMSNU6USEdTlG3qbBUk89Ra/Energy%20and%20Sustainability/Energy%20and%20Sustainability%20-%20Year%202/10ES08_Storm%20Water%20Management%20Capstone?dl=0
https://www.dropbox.com/sh/f7aa77ls5inglbs/AABMSNU6USEdTlG3qbBUk89Ra/Energy%20and%20Sustainability/Energy%20and%20Sustainability%20-%20Year%202/10ES08_Storm%20Water%20Management%20Capstone?dl=0


Recommendation for a Pilot Stormwater Initiative

Afterschool Program

Participating teachers will deliver the curriculum through after-school programs (in person or
virtually) at the participating schools. The after-school program will include at least six one-hour
modules of the stormwater curriculum available on Canvass Commons and the participation of
installation of a rain garden or cistern on the school campus. Additionally, teachers will be
encouraged to work with community leaders and staff to plan field trips to the sites where the
installation of SCM’s would have a benefit to down-stream water quality. This experience will
allow students to see a variety of sites and use these as case studies for training purposes. The
goals of the afterschool program are to have students work on an SCM at their school and to visit
sites in the community that are either installing an SCM or where an SCM would be a benefit to
the community.

Summer Apprenticeship

A summer apprenticeship program will also be offered for High School students. During the
program teachers will work with staff and community leaders to implement the 2-week
apprenticeship. The team will develop the schedule with community leaders to survey
neighborhoods to identify projects for SCM installation. The summer teams seek to accomplish
the following objectives:

1. Assist in the installation of water conservation measures at residences.
2. Assist in the installation of small-scale SCMs such as cisterns, rain gardens and vegetable

gardens at single family residences.
3. Assist community leaders with surveying communities to identify and catalog sites

suitable for SCM installation.

Benefits

A. Through both the after-school program and summer apprenticeship, students receive
in-depth instruction and practical experiences in the areas of biology, environmental
science, math, weatherization, and energy sustainability.

B. A minimum of fifty percent of the apprenticeships will be reserved for underrepresented
groups in E-STEM. We will work with school administrators, school counselors and
classroom teachers to identify and recruit participants.

The program will be an effective method to increase student interest because it has the
components that research indicates are necessary to affect environmental literacy. They
include:

1. An extended duration and contact hours with job training,



Recommendation for a Pilot Stormwater Initiative

2. A connection with a student’s home and community, by repairing homes in
the community,

3. Involving students actively and providing practice in action and experiential
learning with personnel from the construction and green industries firms.

The outcomes for students include:
1. Learning the basic process skills necessary to succeed in the Green Industry.
2. Increasing insight into and appreciation of the investigative process and scientific inquiry.
3. Receiving science-related career information and introducing career prospects.
4. Connecting science and mathematics in their daily lives as it relates to stormwater

management at ones’ home.
5. Using digital technology to design SCMs.
6. Enabling them to interact with contractors in the industries.
7. Opportunities to explain their knowledge of science and mathematics to others, especially

the elderly in the community.
8. Involving their parents and community leaders in program activities.
9. Earning service hours to apply to their school service hour requirements.

Alignment to the NC Essential Standards

In this project, gardening will serve as a vehicle for teaching the science specified in the NC
Essential Standards for Science.

NC Essential Standards Grade
Level

EEn.2.4.2 Evaluate human influences on water quality in North Carolina’s river basins, wetlands
and tidal environments.

9-12

EEn.2.8.2 Evaluate the concept of “reduce, reuse, recycle” in terms of impact on natural resources. 9-12

Bio.2.1.1 Analyze the flow of energy and cycling of matter (such as water, carbon, nitrogen and
oxygen) through ecosystems relating the significance of each to maintaining the health and
sustainability of an ecosystem.

9-12

Bio.2.2.2 Explain how the use, protection and conservation of natural resources by humans impact
the environment from one generation to the next.

9-12



Recommendation for a Pilot Stormwater Initiative

Projected Timeline for Project:

The following timeline represents a projected example for three years of the project. Actual
timeline dates will be determined at the beginning of each program year.

Program
Year

What When

2021-202
2

Start of Project: Develop materials for distribution to
participating schools

December 2021

Present project to faculty and staff, inform schools about
resources available for after-school STEM activities

December 2021

Advertise/promote programs March 2022

Begin program implementation April 2022

Notify participants May 2022

Prepare for summer program rotations June 2022

Conduct summer program apprenticeship rotations June-July 2022

Other project measures that impact the community will be tracked throughout the project and
will be reported to state agencies. The following table below will be used to track quantities of
the outputs and outcomes listed.

2021-2022 Community Service Outcomes Quantities tracked
Number of Teachers and Students Impacted # TBD
Hours of Training for students # TBD
SCMs Projects Installed # TBD
Number of Water Conservation measures installed # TBD
Number of students who pursue additional training # TBD
Nitrogen, Phosphorus & Total Suspended Solids removed by SCMs # TBD

Budget Request $50,000

Student Stipends $21,600

Students participating in the afterschool program will earn $220. This program requires that each
student complete the six modules and participate in the two outdoor activities (approximately 4
hours in length) scheduled with the teacher regarding the rain garden or cistern installation at the
school and a second trip within the community. A total of $6,600 would provide 30 students with



Recommendation for a Pilot Stormwater Initiative

a stipend for completing this afterschool enrichment program. A total of $15,000 would provide
30 students with a $500 stipend for participating in the summer program.

Teacher Stipends $18,000

A total of $6,000 would provide 6 teachers with a stipend to lead the afterschool program to a
group of 5 students. A total of $12,000 would provide 6 teachers with a $2,000 stipend to lead
the two-week summer program.

Materials: $10,400

The afterschool program would install a possible 12 rain gardens at a cost of $400 each, totaling
$4,800. The summer program would install an additional 12 rain gardens for $4,800, leaving a
balance of $800 for miscellaneous supplies.

● Note: Landowners in the community may be willing to host school groups and provide a
site for rain garden installation and make cost share contributions towards the total
project cost.

Program Abstract for the Environmental Justice Component

The Town Council would approve a Cost share program that would cover 100% of the cost to
retrofit houses where the residents’ income is below the poverty level. The program would install
gutters, add moisture barrier in the crawl space and provide positive drainage away from the
home. This work would be done by professional contractors (support minority owned
businesses) or by non-profits like Rebuilding Together of the Triangle. This program teaches the
importance of proper drainage around a home and how stormwater can impact indoor air quality
and the occupants’ health. Poor drainage around a structure creates opportunities for mold and
injurious insects to infect dwellings, which degrade structures and the quality of life for the
residents who reside in the structures.

A total of $180,000 would provide 25 to 30 single family homes with the services listed above.
The value of this expenditure improves the quality of life for the residents while reducing the
quantity and improving the quality of stormwater for the entire community. When combined with
the funding provided for the students and teachers this program allows youth the opportunity to
assist with the installation of a cistern and a garden bed or a rain garden based on the
landowners’ choice.

This program is currently being implemented in Durham as part of the Southeastern
Sustainability Community Fund grant. Paul Cameron with the City of Durham is the project
Director.

https://durhamnc.gov/directory.aspx?EID=1043

Program Abstract for a Water Quality Cost Share Program

https://durhamnc.gov/directory.aspx?EID=1043


Recommendation for a Pilot Stormwater Initiative

A cost share program would be established to incentivize residents in existing development to
install SCM’s. The Town would allocate $70,000 a year to residents who have a water quality
concern to Cost Share up to 75% of the implementation of practices that reduce stormwater
quantity and improve water quality. This program would mimic programs similar to those listed
below:

City of Charlotte/Urban Cost Share Program

https://www.mecknc.gov/LUESA/WaterandLandResources/Conservation/Pages/UCSP.aspx

City of Raleigh/ Rain Water Rewards Program

https://raleighnc.gov/projects/content/PWksStormwater/Articles/StormwaterQualityCostSharePr
ogram.html

North Carolina Division of Soil & Water/Community Conservation Assistance Program

http://www.ncagr.gov/SWC/costshareprograms/CCAP/index.html

Recommended Practices to cost share include:

Down Spout Disconnection

Cisterns

Rain Gardens

Streambank Stabilization

Riparian Buffer Enhancement

Impervious Conversion to vegetation

Permeable Pavement (In conjuction with Impervious Conversion)

Grass Swales

Structural Stormwater Conveyance with a Rain Garden or Grass Swale

https://www.mecknc.gov/LUESA/WaterandLandResources/Conservation/Pages/UCSP.aspx
https://raleighnc.gov/projects/content/PWksStormwater/Articles/StormwaterQualityCostShareProgram.html
https://raleighnc.gov/projects/content/PWksStormwater/Articles/StormwaterQualityCostShareProgram.html
http://www.ncagr.gov/SWC/costshareprograms/CCAP/index.html
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