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Executive Summary 
The VCU Environmental Scientist/Analyst, as retained by the Virginia Department of 
Conservation and Recreation (DCR), continued to serve as the Coastal Nonpoint Source 
Pollution Control Program (CNPS) Manager to administer and implement the NOAA Section 
6217 Virginia Coastal Nonpoint Source Pollution Program at the Virginia Department of 
Conservation and Recreation. The focus of the implementation of the Coastal NPS Program 
includes the oversight of programs, projects, grants and grant budgets, providing technical 
support to VDCR Division of Stormwater Management and the Virginia Coastal Zone 
Management Program, as it relates to coastal zone ecology, management, and restoration. The 
VCU Environmental Scientist/Analyst serves other roles and provides additional support to the 
Virginia DCR in nonpoint source pollution issues, land conservation and resource protection, 
Chesapeake Bay TMDL, grant administration, program and project development and 
implementation, and policy analysis and development.  
 
Overview 
The Environmental Analyst, at the Virginia Commonwealth University, continued to serve as the 
Program Manager of the Virginia Coastal Nonpoint Source Pollution Control Program (CNP) at 
the Virginia Department of Conservation and Recreation. Due to the extremely limited funding 
to support the 56 Management Measures as outlined in the 6217 Guidance, the focus of the 
Coastal NPS Program is the management and implementation of the Virginia Healthy Waters 
Initiative (HWI) and the administration and implementation of the Virginia Network for 
Education of Municipal Officials Program (VNEMO).  The VCU Environmental Analyst/ 
Program Manager directs both the HWI and the VNEMO Program, focusing support to the 
regional planning district commissions and through regional educational and training events. The 
Program Manager supported the Sustainable Shoreline and Green Infrastructure Projects in the 
areas of blue/green infrastructure planning, climate change adaptation planning, coastal 
community development and nature-resource based planning to achieve local policy changes that 
protect coastal resources. The Program Manager also directed the construction and research 
development of innovative stormwater management technologies at the Science Museum of 
Virginia.  
 
The Program Manager implemented these programs to support various coastal priorities such as 
the Sustainable Community Planning Focal Area Projects, the Chesapeake Bay Goal 
Implementation Team 4 (Healthy Watersheds), and the implementation of the National Fish and 
Wildlife Foundation Grant at the Science Museum of Virginia.  
 
The VCU Environmental Analyst concluded a strong role with the implementation of the 
VNEMO project in coordinating specific roles and responsibilities within the program delivery 
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and context of the Shoreline Project, under the guidance of the Northern Virginia Regional 
Commission (NVRC), the VNEMO client. The VNEMO Program Manager outlined the process 
of conducting public listening sessions around Climate Change and Sea Level Rise in Northern 
Virginia. Recognizing the need for additional resources to meet the needs under this project, a 
contract was established with the University of VA Institute for Environmental Negotiation 
(UVA IEN) to lead the listening sessions in the same manner as those conducted in the VA 
Beach area. The contract for IEN was secured through the NVRC. The county of Prince William 
agreed to host the listening sessions, which were planned for the fall, 2011. However, due to an 
unfortunate decision by Prince William County’s Board of Supervisors, the concept was not 
supported. The project team determined an alternative approach would be to conduct a “Looking 
Back to Move Forward” workshop sharing with the entire working group and their localities the 
work and efforts of the previous two years to advance sea level rise communication. This 
workshop was held in the Spring, 2012 at the Fairfax County Government Complex and was 
attended by approximately 25 participants representing the partners of the NVRC Shoreline 
Working group. The workshop concluded with consensus to revisit the effort and data while 
continuing to obtain support from their respective local officials.  
 
The Coastal NPS Program Manager was requested by VDCR to implement a training program to 
improve the capacity of the field staff in implementing outcome based technical assistance for 
local governments, following the model of the VNEMO Program. This initiative was intended to 
continue to prepare the VDCR staff for increases in requests for technical assistance from local 
government for implementation of the CBTMDL, development of the CBTMDL Watershed 
Implementation Plans and roll-out of the VA SWM Regulations. 
 
The Coastal NPS Program Manager continued the management of the +$2M, NFWF funded, 
project at the Virginia Science Museum. The Manager shares the Project Management role with 
the Director of Science at the Museum to facilitate full coverage of all aspects of project 
implementation. As the project leadership, the Program Manager outlined the overall project and 
identified teams to prepare the engineering designs, monitoring program design, educational and 
outreach materials and the advertisement and hiring of a contractor to conduct the installation of 
the practices at the museum. During this grant period, the construction of porous concrete, 
bioretention facility, tree well filters, rainwater harvesting system and green roof commenced.  
 
In addition, the installation of the automated stormwater samplers was initiated as was the 
collection of samples. The initial data collected indicated a lack of effluent from the treatment 
devices. This lack of effluent, while limiting the ability to effectively evaluate the performance 
of the treatment structures, indicates a significant reduction of volume of stormwater being added 
to the combined sewer overflow system and being infiltrated into the substrate. Several 
workshops and trainings were conducted at the Science Museum including for engineers, local 
officials, the construction 
 
The Program Manager, under the VNEMO banner, continued to work with the VDCR Division 
of Natural Heritage in the development VA Ecological Value Assessment (VEVA). This 
database effectively integrates the INSTAR stream database at VCU. The Manager delivered a 
training at the Chesapeake Bay National Estuarine Research Reserve of Virginia (CBNRRVA) 
on the overall VEVA project, with specific focus on the INSTAR/ Healthy Waters components.  



FY 11 Task 10 (HWI VNEMO) Final Report Product 1 of 1.docx 
 Page 4 of 36 

 
Trainings, Technical Assistance Delivery and Capacity Building 
During the reporting period, several special events, workshop and trainings were conducted. In 
April, 2012, the Program Manager delivered a presentation to the DEQ Water Division on the 
background, application and implementation of the Healthy Waters Program. The presentation 
was part of the annual DEQ Waters Division meeting and was intended to solicit input from field 
and Richmond staff on the means to fully expand and implement the Program. Approximately 60 
participants were in attendance. The event resulted in several meetings with the Probabilistic 
Monitoring (Prob-Mon) staff to discuss the integration of INSTAR data with the Pro-Mon 
assessment process. The DEQ staff coordinated with the EPA Monitoring programs in Corvallis, 
OR and confirmed the HWI data and assessment process (INSTAR) was more than adequate to 
supplement missing DEQ Prob-Mon data.  
 
The Program Manager partnered with the CBNRRVA, DCR Division of Natural Heritage, 
VIMS, VDGIF and local partners to deliver a training in the VEVA dataset and application of 
these data. This day-long workshop was held at the CBNRRVA facility in Gloucester, VA and 
attended by over 50 participants representing local and regional government, NGOs and other 
potential users of the VEVA database. Specifically, the Program Manager provided the 
background and application of the Healthy Waters Program and integrated role within VEVA.  
 
The Program Manager delivered and coordinated several programs, workshops and trainings at 
the Science Museum of Virginia during the reporting cycle. The Program Manager coordinated 
with the DCR Division of Stormwater Management to host the Commonwealth of Virginia’s 
Erosion and Sediment Control and Stormwater Management Certification Regulation trainings at 
the museum and use the stormwater research site as a field site for additional trainings.  In 
coordination with the Museum and the VDCR, the museum hosted over 12 workshops during the 
reporting period, training over 600 participants.  
 
The Program Manager, under the NEMO umbrella, delivered three Rain Barrel Workshops at the 
Science Museum October, 2011. Each workshop was prefaced with a 45 minute power point 
presentation on stormwater, the importance of rain barrels and other stormwater mitigation 
practices and the research facility constructed at the Museum. Nearly 100 rainbarrels were 
constructed during this one-day event. 
 
The Program Manager provided presentations, lead tours and conducted field workshops 
illustrating the LID installed practices to the City of Richmond’s Virginia Water Environmental 
Association meeting (52 participants); one pervious concrete certification workshop (10 
participants) in September, 2012 led by Virginia ReadyMix Concrete Association; a Roanoke 
Cement Corporation-Powhatan ReadyMix Co. regional sales meeting (12 participants) in 
September, 2012; and Centennial Construction Company’s regional meeting on LID 
technologies in Oct. 2012 (48 participants).  
 
The Program Manager was requested in mid 2011 to help improve and expand the capacity and 
internal capabilities of State personnel to meet the demands locally and future potential due to 
Virginia Stormwater Management Program implementation and the Chesapeake Bay TMDL 
Watershed Implementation Plan, Phase 2. The VNEMO Program Manager partnered with the 
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NVRC and the UVA IEN to develop a training specifically to equip state personnel and local and 
regional staff to best engage public policy participants that choose to be obstructive as opposed 
to inclusive in the decision making process. This training was conducted in the 29 October, 2011 
and held at the Virginia Science Museum. This training included more than 45 participants 
representing the VDCR field staff from the Divisions of Stormwater Management and Natural 
Heritage; VDEQ; VIMS Coastal Resources Center, the Coastal Planning District Commissions 
and local government. 
 
Project Management and Implementation 
During the grant cycle, the Program Manager continued to co-manage the National Fish and 
Wildlife Foundation funded project to develop a low impact development research, testing, 
certification and training facility at the Virginia Science Museum. During this phase of the 
project, the Program Manager took the role of Research Director to guide the collection, analysis 
and expansion of data relevant to the treatment of urban stormwater. This project purpose is to 
demonstrate, teach and monitor such practices as bioretention, porous pavement, tree well filters, 
rainwater harvesting and green roof technologies in a controlled environment.  
 
The project has included an analysis of the CSO system and development of a CSO management 
plan that focuses on source control utilizing LID as a means of managing CSO events. A cost-
benefit analysis communicating the economic benefits of using LID to solve the challenges of 
CSO issues was conducted, concluding LID has significant positive impacts. The benefits of LID 
are multifold; the project demonstrates the environmental benefits of LID, the economic benefits 
of source control and the ability to address the hydrologic changes due to changes in climate.  
 
Under these, the environmental benefits are demonstrated in the onsite treatment and removal of 
pollutants (N, P, Sediment) through event based stormwater monitoring. For each event, 24 
aliquots are composited and analyzed by the City of Richmond Wastewater Treatment 
Laboratory. For the bioretention and tree well filters, ISCO 6712 Refrigerated (FR) Automated 
samplers are employed to extract event based, time-spaced 250ml aliquots of influent and/or 
effluent from the respective treatment structures. The porous pavement effluent is monitored 
with an ISCO 6712 FR unit to determine the discharge rate and duration and pollutant removal. 
The influent analysis for the porous utilizes the data from the bioretention influent due to the 
general site proximity and characteristics. For the tree well filters, both influent and effluent are 
monitored with an ISCO 6712FR unit. A rainwater harvesting system was installed during the 
project cycle to demonstrate the ability to capture the water necessary for irrigating the 
Museum’s nearly one acre community farm. A 2500gallon storage tank was installed capturing 
water off of one train canopy and plumbed to a second 2500 storage tank was installed at the 
farm as the actual onsite reserve. A solar powered pump is utilized to distribute the stored 
rainwater to the irrigated farm site. Additional environmental benefits will be realized upon 
completion of the green roof. At nearly 4000sq ft, a green roof will be installed on the IMAX 
theater roof demonstrating the environmental and economic benefits of this technology. The 
completion of this phase is planned for 2013.  
 
The economic benefits are determined through both a modeled approach based on actual site 
conditions and practices employed as well as through a literature review. Recent research has 
confirmed that LID can provide for significant cost savings when compared to traditional 
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methods for addressing Combined Sewer Overflows (CSO) and the separation of CSO systems 
(Gunderson, et al, 2011). 
 
The climate change benefits are demonstrated through a modeled approach using the actual site 
conditions and practices employed. By modifying the site hydrology and weather conditions 
using various alternate climate change scenarios, the model has demonstrated significant ability 
to reduce the discharge of stormwater and continue to treat for stormwater runoff during these 
future conditions. This benefit can be realized at the current design levels, not simply by up-
scaling the control or sizing of the structures. Therefore, current LID practices will have benefits 
for future changes in hydrology, protection of infrastructure and public health.  
 
The VCU Environmental Specialist/Analyst and Program Manager continues to partner with the 
Science Museum of Virginia, Virginia Tech, University of New Hampshire, VA Dept of 
Conservation, Alliance for the Chesapeake Bay, NOAA Coastal Services Center and Chesapeake 
Bay Program Office, and the City of Richmond. This diverse partnership has permitted the 
project to reach to industry, association, private businesses and the public sector by 
demonstrating on-the-ground retrofits of LID.  

 
Science Museum of Virginia 
 



FY 11 Task 10 (HWI VNEMO) Final Report Product 1 of 1.docx 
 Page 7 of 36 

 
Site plan for proposed LID Practices 
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Constructed bioretention facility prior to planting 
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Completed, final bioretention facility with ISCO 6712FR Automated Sampler 
 

 
Completed, final bioretention facility, shown with proximity to Broad Street 
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Bioretention facility during rain event 



FY 11 Task 10 (HWI VNEMO) Final Report Product 1 of 1.docx 
 Page 11 of 36 

 
Bioretention influent monitoring, inlet of H-flume 
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Bioretention influent monitoring, outlet of H-flume 
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Porous concrete final installation, ISCO 6712FR automated effluent sampler visible 
 

 
Porous concrete during rain event; infiltration visible 
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Constructed, final tree well filters 
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Constructed, final tree well filters with ISCO 6712 FR Automated Sampling Units, influent and 
effluent monitoring 
 

 
Rainwater harvesting, 2500gal tank 
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Rainwater harvesting storage at SMV Farm; 2500 gal tank with Solar pump and distribution 
system 
 

 
Proposed green roof location adjacent to IMAX dome.  
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Artistic rendering of green roof installation.  
 

 
“Rainkeepers” Gallery exhibit 
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Rainkeepers” Gallery exhibit 
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Rainkeepers” Gallery exhibit 
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Rainkeepers” Gallery exhibit 
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The VNEMO Program Manager participated in the Chesapeake Bay Program Goal 
Implementation Team Four (GIT4) Healthy Watersheds. This working group has brought 
together the various state Healthy Waters programs and developed communication materials 
illustrating the location of identified health resources. In addition, the GIT4 hosted a workshop to 
discuss the protection of resources as a measurable action under the Chesapeake Bay TMDL. 
The Program Manager worked closely with the VA Chapter of the Nature Conservancy to 
advance the development of the Virginia program including the beginnings of negotiations to 
move the program into the VDCR Division of Natural Heritage.   
 
Through this grant period, VCU continued to manage and provide a more user-friendly, updated 
version of the INSTAR online stream assessment decision support tool to be used by state, 
regional, and local planners to identify healthy streams and associated living resources within 
their jurisdiction. INSTAR and the Healthy Waters Program is an Inter-agency partnership led by 
VDCR, VCU, and VDEQ to identify and maintain watersheds with high ecological integrity. 
INSTAR is a multi-metric, biological and physical assessment of aquatic resources where field 
collected data is analyzed and compared against the data density to create a modeled reference 
condition (Virtual Stream Score) by which all other data is compared. The results of such an 
analysis produces a result which categorizes such data into Poor, Restorative, and Healthy.  
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Policy Development 
To continue to grow the Virginia Healthy Waters Initiative, the VCU Analyst/HWI Program 
Manager partnered with the Virginia Chapter of the Nature Conservancy to begin negotiations to 
move the HWI Program to the most appropriate agency location. Bills were put on the House 
and Senate floor to merge the DCR Division of Stormwater Management with the VDEQ. Based 
upon the last several years of successful coordination with both DCR and DEQ, it was clear the 
program was not of DEQ’s highest priority. While supportive of the program, DEQ 
acknowledged significant growth of the program was necessary. The Program Manager began 
working with the DCR Division of Stormwater Management and the Division of Natural 
Heritage to move the program into the VDCR DNH. With the support of the VA Chapter of 
TNC, the program move was formally initiated in the fall of 2012. The HWI has significant data 
gaps to fully affect other programs and policies. The most pressing issue is the lack of statewide 
data demonstrating water resources-based ecological integrity.  
 
 
This project was funded by the Virginia Coastal Program at the Department of Environmental 
Quality through Grant FY011: NA11NOS4190122 of the National Oceanic and Atmospheric 
Administration, Office of Ocean and Coastal Management, under the Coastal Zone Management 
Act of 1972, as amended. 
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