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Grant # NA09NOS4190163 
 
Task 42 
 
Deliverable Product #1:  Environmental Impact Review Comment Letters 
 
 
The Crater Commission staff has reviewed all environmental impact assessment of local, 
state and federal projects submitted to the Commission.  Attached are a few samples of 
comment letters. 

























Grant# NA09NOS4190163 
 
Task 42 
 
Deliverable Product #2:  Coastal Meeting Minutes 
 
 
The Commission held four coastal meetings during the grant year.  The meetings were 
held on the following dates:  October 30, 2009, January 29, 2010, April 30, 2010, and 
September 17, 2010.  Attached are meeting agendas and minutes. 
 



 
 

Crater Planning Directors Meeting 
 

Crater PDC Conference Room 
1964 Wakefield Street 
Petersburg, Virginia 

 
Noon, Friday, October 30, 2009 

 
AGENDA 

 
 
 
 1. Welcome and Introductions 
 
 2. Crater Planning District Watershed Protection Plan 
  A Thesis by Kevin Pennock 
 

 3. “Chesterfield County’s New Comprehensive Plan” 
Development Process 

  Kirk Turner, Mike Tompkins, Glenn Larson 
 
 4. Virginia Coastal Program Update 
 
 5. Other Local and Regional Planning Issues 
  
 6. Next Meeting Date – January 29, 2010 
 
 7. Adjournment 
 



Minutes of the Crater Planning Directors meeting held on Friday, October 30, 2009 in the Crater 
PDC Conference Room, Petersburg, Virginia.  The meeting started at 12:30 p.m. 
 
Attendees:  Tevya Griffin, Kevin Wyne, Ben Rupport, City of Hopewell; Christina Greene, 
Charles City County; Sharon Williams; Prince George County; Steve Thomas, George 
Schanzenbacher, City of Colonial Heights; Connie Field, Scott Flannegan, Kirk Turner, 
Chesterfield County; Kevin Pennock, VCU. 
 
Welcome and Introductions 
 
 Victor Liu called the meeting to order and welcomed everyone to the meeting and 
introductions were made. 
 
Crater Planning District Watershed Protection Plan 
 
 Mr. Liu welcomed Mr. Pennock to the meeting and thanked him for conducting a 
watershed protection plan for Crater Planning District. 
 
 Mr. Pennock commented that the Crater Planning District Watershed Protection Plan was 
originally conceived as a plan to promote low-impact development practices to localities facing 
increased development pressures.  The James River Association (JRA) contacted the Crater 
Planning District Commission because many of the Crater localities are facing such pressures, or 
will be in the near future due to proposed expansions of Fort Lee.  Incorporating the initial vision 
of the JRA, this plan has expanded that vision to include regulatory, mapping, and outreach 
components. 
 
 Mr. Pennock continued that the first section of the plan includes an objective analysis of 
each locality’s codes and or ordinances based on a standardized methodology that has been 
successfully implemented for many localities.  It also contains a mapping component to identify 
and delineate sensitive areas, and the results of a survey of design professionals and developers.  
He further commented that the second section of the plan outlines the Watershed Protection Plan, 
which consists of a series of strategies aimed at three goals of strengthened regulations, outreach 
and education, and mapping and protection of critical areas. 
 
 Mr. Pennock commented further that the Crater Planning District is heavily influenced by 
the Fort Lee military base, from direct employment and housing for base staff to indirect support 
services.  Between 2007 and 2011, the supported base population is anticipated to increase 47%, 
requiring thousands of new homes and hundreds of thousands of square feet of retail and 
commercial space. 
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 Mr. Pennock stated that most of the localities in the Crater District are rural in nature, 
with small populations and low population densities.  Large-scale development pressure of this 
kind has historically not been an issue, and the localities are simply unprepared for the growth 
potential.  Subdivision ordinances are oriented around traditional “large-lot”, rural-residential 
models.  Codes lack the flexibility to allow low-impact development (LID) design strategies and 
innovative stormwater quality designs.  In addition, natural areas that are vital to overall 
watershed health may be overlooked or are unmapped. 
 
 Based on an analysis of the localities and a survey of local design professionals, Mr. 
Pennock made the following strategy recommendations: 
 
Codes and Regulations 
 

 Implement local stormwater management programs, to address water quality, stormwater 
management, channel adequacy, and long-term maintenance. 

 Reduce threshold for allowable amount of land-disturbance beyond which erosion and 
sediment control measures are required. 

 Provide flexibility and incentives in ordinances to allow cluster-style subdivision design 
and mixed-use Planned Unit Developments, with a stated goal of open-space 
preservation. 

 Amend road and parking ordinances to allow shared parking (with reduced minimum 
parking ratios), pervious pavement, and LID designs. 

 Require construction plans to identify and preserve large trees and tree clusters, or re-
plant with indigenous species if disturbance is unavoidable. 

 
Watershed Mapping and Conservation 
 

 Using the enclosed mapping as a guide, delineate and map significant watershed integrity 
areas within each locality. 

 Designate Priority Watershed Protection Areas for conservation. 
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Education and Outreach 
 

 Develop and maintain a database of information for local staff and design professionals, 
including approved LID and water quality design strategies, construction details, case 
studies, photographs, and calculations. 

 Implement a series of seminars to educate local design review staff about stormwater 
quality and LID design methodologies. 

 
 Mr. Pennock concluded that the Crater Planning District is approaching a crucial time 
period.  This plan will help its localities proactively take steps to protect their watersheds, and 
prepare them to handle the increased development pressure before it hits, rather than scrambling 
to react after it hits. 
 
Chesterfield County’s New Comprehensive Plan 
 
 Mr. Turner gave a presentation on the development process of Chesterfield County’s new 
Comprehensive Plan.  He explained that the process of developing a new countywide 
comprehensive plan will help solidify the County’s vision for the future.  He continued that the 
new plan enables County officials and citizens to anticipate and deal constructively with change 
occurring within their community.  The plan will be developed by private consultants, 
Renaissance Group and Herd Planning and Design with assistance from County staff.  It will 
take approximately 18 months to complete the draft plan.  The total budget of the project is 
$800,000. 
 
 Mr. Turner stated that Chesterfield County’s first comprehensive plan was approved in 
1967.  The original components of Chesterfield County’s current Comprehensive Plan, “The 
Plan For Chesterfield”, were adopted by the Board of Supervisors between 1983 and 1987.  He 
continued that the current plan mainly addresses issues relating to land use and transportation.  It 
has evolved into a collection of 21 area plans and 5 county-wide plans, addressing public 
facilities, thoroughfares, water quality, etc. 
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 Mr. Turner explained that the County’s area plan approach has produced strong 
community-minded plans over the years.  There is now a general agreement that many 
components of the plan for Chesterfield are out of date and the plan lacks an overall 
comprehensive countywide future vision and development strategy. 
 
 Mr. Turner further presented the new Chesterfield County Comprehensive Plan planning 
process.  It establishes six major steps in the development of a new comprehensive plan. 
 
 Step One: Background Research and Analysis 
 Step Two: Preparation of Issue Reports 
 Step Three: Visioning 
 Step Four: Priorities 
 Step Five: Fiscal Impact Assessment 
 Step Six: Preparation of Plan Elements 
 
 Mr. Turner stated that the actual plan document be made up of the following major 
elements: 
 

1. Introduction and Background 
2. Countywide Policy Plan Element 
3. Land-use Element 
4. Transportation Element 
5. Economic Development Element 
6. Environmental Element 
7. Public Facilities Element 
8. Water and Wastewater Element 
9. Housing Element 
10. Revitalization 
11. Implementation Element 

 
 Mr. Turner concluded that the development of Chesterfield County’s new comprehensive 
plan is a collaborative effort between the public, elected and appointed officials, county staff and 
the consulting team. 
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Virginia Coastal Program Update 
 
 Richmond-Crater Green Infrastructure Project 
 
 Victor Liu distributed the Draft copy of the Richmond-Crater Green Infrastructure 
Project.  Throughout the year, Mr. Liu explained that workshops were held that brought together 
regional planners, local governments, state and federal agencies, citizen groups, and other 
interested organizations to discuss the region’s green infrastructure assets and priorities.  This 
summary report presents a resource for green infrastructure planning activities across and among 
the Richmond and Crater Regions. 
 
 Victor Liu asked the planners to review the draft document.  He continued that the 
Richmond-Crater Region Green Infrastructure project can serve as a reference resource for 
upcoming planning activities.  All parts of the project, including this report and the data used to 
create the project’s maps, are designed to be “living” findings- materials that can be modified 
and updated over time.  The Richmond Regional Planning District Commission (RRPDC) is 
hosting all information and will share the materials with all interested organizations upon 
request. 
 
 The RRPDC and the CPDC are also providing an opportunity for localities in the region 
to build their green infrastructure planning capacities.  Urban localities in the region may choose 
to work with the RRPDC and CPDC to develop a local green infrastructure plan as part of the 
technical assistance provided annually to one locality each year.  The region’s smaller and rural 
localities may also request these services as part of the agencies’ project and grant submittals.  
For example, a locality-level pilot green infrastructure project was prepared for New Kent 
County in 2008-2009.  This project approach could be readily adapted for use by other localities 
in the Richmond and Crater regions. 
 
 Impervious Surface Analysis 
 
 Victor Liu reported that the Crater Commission is conducting a regional analysis on 
impervious surface in the Crater Coastal Region for the FY 2009 Coastal Grant project funded 
by NOAA through VA DEQ.  This study will analyze satellite images of total land area and 
relative increase in impervious surface from 1992 to 2005. He continued that impervious 
surfaces are indicative of the quality of water resources as they measure the impact of land 
development on aquatic systems. 
  



CRATER PLANNING DIRECTORS MEETING MINUTES 
October 30, 2009 
Page Six 
 
 
Other Local and Regional Planning Issues 
 
 Victor Liu reported that the Crater Commission agreed in September to help administer 
the Virginia Energy Efficiency and Conservation Block Grant Program (EECBG).  The 
American Recovery and Reinvestment Act (ARRA) is providing funding for energy efficiency 
and conservation projects and programs to eligible localities through a competitive grant 
program.  In Virginia, the competitive energy efficiency program will be administered by the 
State’s Department of Mines, Minerals and Energy (DMME) with assistance from planning 
district commissions. 
 
 Victor Liu stated that on October 20th the Commission hosted a workshop to help 
interested localities better understand the program and the options for projects.  He continued 
that the Commission staff assisted the cities of Colonial Heights, Hopewell and Petersburg in the 
development of a joint project targeted toward more energy efficient street lighting. 
 
 Mr. Liu reported that the “Friends of the Lower Appomattox River” (FOLAR) continued 
its work to enhance access to the Appomattox River from Lake Chesdin to the confluence of the 
Appomattox and James Rivers in Hopewell.  Also, FOLAR continue to work toward the 
development of a trail system with Prince George County at the Appomattox River Regional 
Park, as well as the construction of a pier at the Appomattox River Trailhead located in 
Hopewell.  FOLAR is coordinating its efforts with the City of Colonial Heights, which is 
developing the Colonial Heights Appomattox River Trail System (CHARTS).  Colonial Heights 
will build its river trail system in three phases.  FOLAR helped to refurbish the Weston Manor 
pier and install a gazebo at City Point, both located in Hopewell. 
 
 He continued that the Annual Meeting of FOLAR was held on September 23rd at the 
Appomattox Regional Library in Hopewell.  The topic of discussion for the evening was 
Virginia’s Scenic River Program. 
 
Adjournment 
 
 The meeting was adjourned at 2:15 p.m. 



 
 

Crater Planning Directors Meeting 
 

Crater PDC Conference Room 
1964 Wakefield Street 
Petersburg, Virginia 

 
Noon, Friday, January 29, 2010 

 
AGENDA 

 
 
 
 1. Welcome and Introductions 
 
 2. CHARTS (Colonial Heights Appomattox River 
  Trail System 
  George Schanzenbacher 
 
 3. 2010 General Assembly – Status of Planning Legislation 
  Martha Burton – Crater PDC Staff 
 
 4. Virginia Coastal Program Update 
 
 5. Other Local and Regional Planning Issues 
  
 6. Next Meeting Date – April 30, 2010 
 
 7. Adjournment 
 



Minutes of the Crater Planning Directors meeting held on Friday, January 29, 2010 in the Crater 
PDC Conference Room, 1964 Wakefield Street, Petersburg, Virginia.  The meeting started at 
12:30 p.m. 
 
Attendees:  Leonard Muse, City of Petersburg; Steve Thomas, George Schanzenbacher, City of 
Colonial Heights; Sharon Williams, Prince George County; Mark Bassett, Dinwiddie County; 
Steve Hall, City of Emporia; Victor Liu, Joe Vinsh, Martha Burton, Crater PDC. 
 
Welcome and Introductions 
 
 Victor Liu called the meeting to order and welcomed everyone to the meeting and 
introductions were made. 
 
Colonial Heights Appomattox River Trail System (CHARTS) 
 
 Mr. Schanzenbacher presented a powerpoint slide presentation of the CHARTS project.  
He stated that the grand opening of the Roslyn Landing Park officially opened Phase I of the 
Appomattox River Greenway Trail and small boat launch.  Since May 2009, the first 2,000 linear 
feet of trail has been completed, along with a boat launch for public use.  A grant from the 
Commonwealth of Virginia Department of Conservation and Recreation (DCR), a contribution 
from Shamin Hospitality and the City of Colonial Heights had provided funding for the initial 
stages of this project.  A previous grant from The Cameron Foundation provided funding for the 
engineering and survey work required for the project.  This is the only public facility on the 
Appomattox River in the City of Colonial Heights.  The next phase of the trail is expected to be 
bid out in early 2010, which will add another 2,765 linear feet. 
 
 Mr. Schanzenbacher stated that Colonial Heights is moving forward with the new 
Appomattox River Greenway Trail for those looking to enjoy nature.  A study on recreation 
options four years ago showed that residents wanted a trail for walking, biking and hiking. 
 
 The first phase of the CHARTS was a three-quarter-mile stretch from Roslyn Landing 
Park to Southpark Boulevard. 
 
 Phase II calls for extension of the trail by more than a mile to the Boulevard at the north 
end of the Dr. Martin Luther King Jr. Bridge.  Phase III will take the trail to another three-tenths 
of a mile to Appomattuck Park off Archer Avenue, where plans call for construction of a canoe 
and kayak launch, a fishing pier and other recreation facilities.  Altogether, the trail will run 
about two miles at a total cost of about $1 million. 
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 Mr. Schanzenbacher concluded that the work has been a wonderful partnership between 
public and private entities that is resulting in a wonderful resource, not only for Colonial Heights 
residents, but those living throughout the Tri-Cities.  (A copy of the slides and handouts are 
attached to these minutes). 
 
2010 General Assembly – Status of Planning Legislation 
 
 Martha Burton distributed her latest legislative report (#5, dated January 23, 2010) and 
her contact information. 
 
 She is serving as legislative liaison again this year and is sending reports to the local 
governments regarding bills that may impact one or more of the region’s localities.  She is in 
Richmond periodically and would be happy to share locality’s concerns with legislators or 
provide information about legislation in which you are interested. 
 
 Miss Burton reported that this year the General Assembly convened on January 13 and 
will adjourn on March 13.  She stated that it is a “long session” year during which the 
Legislature will adopt the Commonwealth’s 2010-2012 Budget.  (A copy of the legislative report 
is attached to these minutes). 
 
Virginia Coastal Program Update 
 
 Victor Liu announced that the Middle James Round Table (MJRT) will hold its annual 
meeting on March 25, 2010 in Appomattox, Virginia at the Holiday Lake 4-H Center.  The 
theme for this year centers on “Stormwater” issues in Virginia.  He continued that the DCR 
representative will participate in a panel discussion on the following subjects:  the Chesapeake 
Bay TMDL, Phase III implementation of the Chesapeake Bay Act and proposed changes to 
Virginia’s stormwater regulations.  Mr. Liu encouraged everyone to attend this important and 
informative annual meeting.  Other topics that will be covered at the meeting include the 
following:  establishing a stormwater utility, managing urban stormwater, BMP assessments, and 
renovating the state capital grounds with Low Impact Design. 
 
Climate Change Adaptation 
 
 Victor Liu reported that the Virginia Coastal Zone Management Program is preparing for 
the predicted effects of climate change, especially sea-level rise on Virginia’s coastal resources.  
He continued that three PDCs:  Hampton Roads, Middle Peninsula, and Northern Virginia are 
accessing and mapping the potential impacts of sea-level rise and severe storm events to the 
region. 
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 Victor Liu noted that the climate change and on sea level rise has been a frequent subject 
of recent workshops.  In addition to considering those recommendations of Governor’s 
Commission on Climate Change, VA DEQ is planning an outreach program to educate the 
public and reduce impacts from climate change.  Mr. Liu continued that the Crater Commission 
has been approached to take up a study of climate change, as it related to, but is not limited to 
shoreline management policies.  Some other issues to be considered are substainable shoreline 
development, protection and revitalization of coastal river corridors. 
 
TMDL for Assamoosick Swamp 
 
 Victor Liu reported that a public meeting on Bacteria TMDL study for the Assamoosick 
Swamp was held on December 2, 2009 in Sussex, Virginia.  Mr. Liu explained that TMDL msut 
be developed for water bodies that do not meet water quality standards of clean water act 1972. 
Assamoosick Swamp was found violating bacterial water quality standards.  It has been placed 
on an impaired water list (303d list). 
 
Scenic River Designation Support Resolution 
 
 Victor Liu presented a resolution by the Crater PDC to endorse the extension of the 
designation of the Lower Appomattox River as a component of the Virginia Scenic River 
System.  The resolution is presented below: 
 
“WHEREAS, the Department of Conservation and Recreation completed an evaluation of the 
Appomattox from the current designation at Route 36 to its confluence with the James River and 
concluded that the 13 miles of the Lower Appomattox River meets the designation criteria of the 
Virginia Scenic Rivers Program; and 
 
WHEREAS, the portion of the Appomattox River 100 feet from the base of the Lake Chesdin 
Dam, to the Route 36 Bridge in Petersburg, a distance of 6.2 miles, was designated by the 
Virginia General Assembly as a State Scenic River; and 
 
WHEREAS, the designation of the Appomattox River as a component of the Virginia Scenic 
Rivers System would help facilitate development of active recreation activities along the river; 
and 
 
WHEREAS, the designation would enhance promotion of the Appomattox River as a regional 
destination center; and 
 
WHEREAS, the Crater PDC desires to endorse this proposed designation.  
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NOW THEREFORE BE IT HEREBY RESOLVED, that the Crater PDC hereby endorses 
designation of the Appomattox River extension from 100 feet from the base of the Lake Chesdin 
Dam, to continue to the confluence with the James River at City Point in the City of Hopewell, a 
total distance of approximately 19.2 miles, as a component of the Virginia Scenic Rivers 
System.” 
 
Other Local and Regional Planning Issues 
 
 Victor Liu reported that the Virginia Logistics Research Center (VLRC) Initiative is 
moving forward.  There are many facets to bringing such a research center on-line, there are 
many key partners that have stepped forward to help, including Fort Lee, Virginia State 
University, Longwood University, John Tyler Community College, the Virginia Economic 
Development Partnership and the Southeastern Virginia Partnership for Regional Transformation 
(SEVA-PORT). 
 
 Mr. Liu continued that the VLRC Initiative is centered around the establishment of a 
high-technology research and development center with modeling and simulation as a core 
technological capability that will be organized, staffed and equipped to support Fort Lee and 
other government, industry, and academic entities within the region, for the purpose of R&D, 
economic growth, business development, workforce development, and technical services as 
needed by the region for the foreseeable future into the mid 21st century. 
 
 Mr. Liu concluded that the Crater Region would move forward on the establishment of 
the Virginia Logistics Research Center (VLRC), which will initially focus on the following 
logistics-related areas:  Transportation/Warehousing/Distribution, Supply Chain Management, 
Modeling & Simulation and Advanced Manufacturing. 
 
Adjournment 
 
 The meeting was adjourned at 2:00 p.m. 
 



Crater Planning Directors Meeting 
 

Crater PDC Conference Room 
1964 Wakefield Street 
Petersburg, Virginia 

 
Noon, Friday, April 30, 2010 

 
AGENDA 

 
 
 1. Welcome and Introductions 
 
 2. Fort Lee Master Plan and Joint Land Use Study (JLUS) 
  Program 
  Carol Anderson 
  John Royster 
 
 3. Chesapeake Bay Local Assistance Department  
  Program Update 
  Amy Doss 
 
 4. Selection of a Meeting Date for Green Infrastructure/ 
  Greenway Workshop 
  Possible dates are: Tuesday, June 29, 2010 
    Wednesday, June 30, 2010 
    Thursday, July 29, 2010 
    Monday, August 30, 2010 
    Tuesday, August 31, 2010 
 
 5. Virginia Coastal Program Update 
 
 6. Other Local and Regional Planning Issues 
  
 7. Next Meeting Date – July 30, 2010 
 
 8. Adjournment 
 



Minutes of the Crater Planning Directors Spring Meeting held on Friday, April 30, 2010 in the 
Crater PDC Conference Room, 1964 Wakefield Street, Petersburg, Virginia.  The meeting 
started at 12:30 p.m. 
 
Attendees:  Steve Hall, City of Emporia; Christina Bartscher, Charles City County; Douglas 
Miles, Prince George County; Mark Bassett, Dinwiddie County; Shannon Drew, Sussex County; 
George Schanzenbacker, City of Colonial Heights; Carol Anderson, John Royster, Andrew 
Duggan, Fort Lee; Amy Doss, Shawn Smith, CBLAD; Julie Steele, Petersburg National 
Battlefield; Denny Morris, Joe Vinsh, Jim McClure, Mark Bittner, Victor Liu, Crater PDC. 
 
Welcome and Introductions 
 
 Mr. Morris welcomed Carol Anderson, Fort Lee Environmental Manager and John 
Royster, Fort Lee Master Planner to the meeting and introductions were made. 
 
Fort Lee Master Plan and Joint Land Use Study (JLUS) 
 
 Mr. Morris noted that Fort Lee was realigned by the 2005 round of the Base Realignment 
and Closure (BRAC) Commission.  He stated that the 2005 BRAC recommendations, plus other 
Army initiatives have greatly expanded Fort Lee’s training and logistics support mission.  As a 
result, Fort Lee is currently undergoing extensive growth in personnel and facilities.  The newly 
completed realty property Master Plan provides a blueprint for Fort Lee to manage the 
installation and to manage the ongoing growth of the installation.  The Master Plan describes 
where and how will occur on Fort Lee.  To coordinate this planning effort, Mr. Morris stated that 
the Master Plan has been posted on the Crater Commission’s web site. 
 
 Mr. Morris commented that another round of BRAC will be occur sooner than we know 
it.  Through JLUS, growth conflicts can be anticipated, identified, and prevented.  Best of all, it 
helps to address many concerns of BRAC. 
 
 Mr. Liu asked whether the Fort Lee Master Plan would consider adopting community 
goals into its own goals.  He cited the regional greenway along the Lower Appomattox River as 
an example. 
 
 Ms. Anderson replied that we would as long as they are not conflicts with national 
security and public safety.  She stated that they needed to know them and that is why they are 
proposing JLUS.  Ms. Anderson thanked the assistance provided by Crater Commission by 
posting the Master Plan on their web site. 
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 Mr. Royster commented that Fort Lee over the next ten years will double its operations, 
providing training in culinary, logistics, ordinance, sustainability, and vehicle recovery.  He 
pointed out the following major development projects currently underway. 
 

 Ordnance School Campus – The Ordnance School Campus will include over 3 
million square feet of facilities.  The campus will support 11 education buildings, 10 
classroom facilities, barracks for AIT students, a dining facility, a troop clinic, a 
fitness center, brigade and battalion headquarters, and a chapel. 
 

 Air Force/Army Transportation Management School Complex – The project includes 
a two-story academic building and a high-bay training facility. 

 

 Air Force/Navy Culinary School Addition – A two-story building addition is planned 
for the existing Army Food Service Training Facility. 

 

 Air Force Readiness in Base Services (RIBS Complex – The training complex will 
consist of tents for sleeping quarters and supporting recreation, administrative/ 
classroom, storage, and kitchen areas. 

 

 Dormitory – A 5-story, 600-person dormitory will be constructed on approximately 
6.7 acres. 

 

 Dining Facility – The new one-story dining facility will be centrally located to the 
Culinary School Addition and the Transportation School Complex. 

 

 Ms. Anderson further stated that the Master Plan includes provisions for environmental 
conditions to be addressed with every future project, even those that redevelop existing sites.  
She continued that an effort of collaborative land use planning between military and strategic 
stakeholders in the surrounding communities is crucial to the success for all involved.  The 
following is an example.  
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How it has been done: 
 
 NEPA process and joint military and community councils/school boards/transportation 

planning 
 
 Problems that may occur without this process-Potential incompatible land use, 

encroachment 
 
  Examples: 
 

 Light from shopping areas interfering with Soldier’s night vision 

 Noise from ranges (assisted living and hotels) 

 Competition for radio frequency 

 Cell towers and antennas interference with aerial exercises 

 Wildlife movement and stressors from over developed areas 

 Utility infrastructure pressure 
 
New Approach – Collaborative Land use Planning/Compatible Land Use Planning 
 
 Share Master Plans 
 
 Strategic Sustainability Planning 
 

 Fort Lee may host community wide sustainability planning to include 
stakeholders in setting long term (25 year) sustainability goals 

 Shared airshed, watershed, utilities, etc. 
 
 Sharing of resources (aerial photography, GIS) when possible 
 
 Potential Joint Land Use Study (JLUS – scaled down) 
 
 Mr. Morris welcomed the opportunity to work with Fort Lee on this most important 
project. 
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CBLAD Program Update 
 
 Amy Doss of DCR reported that the Chesapeake Bay Local Assistance Board (CBLAB) 
is considering a revision to the Guidance Document, Determinations of Water Bodies with 
Perennial Flow. 
 
 Ms. Doss stated that the amendment to the guidance resulted from work undertaken by 
James City County to develop what they have determined to be a more accurate and reliable 
indicator of perennial flow for their County as well as several other jurisdictions in the upper 
coastal plain.  Working with a committee of local environmental professionals, the County 
comprehensively evaluated the North Carolina field indicator protocol with the goal of 
simplifying the method to include only those metrics primarily used to identify the origin of 
perennial flow.  This work resulted in a revised protocol that was tested in James City, York, 
Gloucester, and New Kent Counties, as well as the Cities of Williamsburg, and Newport News. 
 
 Ms. Doss stated that DCR staff has reviewed the protocol as well as the field testing 
results in support of the protocol and concur with the County that the protocol is valid.  
Accordingly, CBLAB staff is proposing to amend the “Determinations of Water Bodies with 
Perennial Flow” Guidance Document to add the James City protocol as a third field indicator 
protocol for use in perennial flow determinations. 
 
 Ms. Doss stated that before presenting the revised document t the Chesapeake Bay Local 
Assistance Board, staff is soliciting comments on the revised Guidance Document.  The 
proposed revision to the Guidance Document as well as the James City County Perennial Stream 
Manual and Protocol can be found on CBLAB’s web site 
 
 Ms. Doss asked that comments be made on the documents by June 4.  She stated that if 
any further information is requested or if there are any questions, please feel free to contact Nate 
Hughes at Nathan.Hughes@dcr.virginia.gov. 
 
Selection of a Meeting Date for Green Infrastructure/Greenway Workshop 
 
 Victor Liu presented five dates for the Green Infrastructure Workshop.  After a brief 
discussion, Thursday, July 29, 2010 was chosen for the workshop date.  Mr. Liu stated that the 
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workshop target audience are planning commission members, parks and recreation advisory 
members, and non-profit citizen group members. 
 
Virginia Coastal Program Update 
 
 Victor Liu reported, in addition to Green Infrastructure, climate change adaptation is 
another coastal focal area.  With the Virginia CZM coordination and support, work is underway 
for assessing and mapping the potential impacts of sea level rise and severe storm events to both 
developed and natural areas.  Mr. Liu distributed a flyer of Northern Virginia PDC’s 
“Sustainable Shoreline and Community Management Project”.  He stated that Northern Virginia 
like Crater, is one hundred miles away from the Coastal Shoreline, but the region is still 
vulnerable to the sea level use.  Mr. Liu pointed out several hazard possibilities caused by 
climate changes include sea level rise and increased storm surges, including public health, 
infrastructure and business along the shoreline, hydrology and water resources, and biodiversity 
within coastal and inland ecosystem. 
 
 Mr. Liu encouraged the group to consider “climate change” as a special study subject of 
next year’s coastal project.  It will identify the best tools for assessing the vulnerability of 
Crater’s shoreline to sea level rise and storm surge flooding. 
 
 The following are projected scenarios by historic trend rate of sea level rise as recorded 
by NOAA tides and current gage station. 
 
 Steady State – 1 ft. by 2,100 
 Accelerated – 2.5 ft. by 2,100 
 Steady State + Storm Surge – 11 ft. 
 Accelerated + Storm Surge – 12.5 ft. 
 
Middle James Roundtable 
 
 Victor Liu reported that he had attended the Middle James Roundtable Annual Meeting 
on March 25, 2010.  He stated that about sixty guests, who represented various stakeholder 
groups within the middle James River watershed region attended the day-long event to learn 
more about pertinent stormwater issues in Virginia. 
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 During the morning session, a Stormwater Panel Presentation was held.  Joan Salvati, 
Division Director, DCR Division of Chesapeake Bay Local Assistance spoke on the Chesapeake 
Bay Act Phase III, Chip Rice, Watershed Implementation Coordinator, DCR Division of Soil & 
Water Conservation, spoke on Chesapeake Bay TMDL, and Dr. Jan Jan Briede, Stormwater 
Outreach Manager, DCR Division of Soil & Water Conservation, spoke on the Stormwater 
Program Proposed Regulations.  A panel discussion followed, during which the presenters 
answered audience questions.   
 
 Mr. Liu stated that the Middle James Roundtable is a collaborative effort among various 
partners in the Middle James watershed to improve water quality and the overall health of our 
communities.  The mission of the Roundtable is to improve the water quality throughout the 
watershed of the James River by: 

 Improving communication and coordination between citizens, government and 
groups that impact, use or benefit from the River and its tributaries 

 Being a resource for governmental and non-governmental decision-makers 

 Conducting education and demonstration projects 

 Working with other James River advocates 
 
James River Cleanup 
 
 Victor Liu announced that this year’s James River Cleanup would take place on Saturday, 
June 12, 2010.  Mr. Liu stated that the cleanup sites close to our region are Dutch Gap Boat 
Landing and Falling Creek Ironworks sites.  He encouraged everyone to participate in the James 
River Cleanup. 
 
 Mr. Liu also reminded everyone that a public meeting on the TMDL Study for the James 
River and Tributaries has been scheduled for Wednesday, June 30, 2010 at DEQ’s Piedmont 
Regional Office. 
 
Other Local and Regional Planning Issues 
 
 Victor Liu reported that he attended a Chowan River Basin meeting on April 28, 2010 to 
discuss the Chowan River Basin Reconnaissance Study.  He stated that the purpose of the study 
is to investigate potential federal flood control projects within the watershed, in addition to other 
water resources with an emphasis on flood control, environmental restoration, erosion control 
and navigation.  Mr. Liu stated that Corps of Engineer staff was present at the meeting and they 
listened to the problem and issue and collected data regarding problems during weather events.  
He stated that he offered assistance on collecting reports and data for the study. 
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Virginia Logistics Research Center (VLRC) 
 
 Victor Liu reported that the Crater Commission is developing a new exciting program.  
The Virginia Logistics Research Center (VLRC) Initiative is moving forward.  While there are 
many facets to bringing such a research center on-line, there are many key partners that has 
stepped forward to help, including Fort Lee, Virginia State University and Longwood University. 
 
 Mr. Liu stated that the VLRC Initiative is centered around the establishment of a high-
technology research and development center with modeling and simulation as a core 
technological capability that will be organized, staffed and equipped to support Fort Lee and 
other government, industry, and academic entities within the region, for the purpose of R&D, 
economic growth, business development, workforce development, and technical services as 
needed by the region for the foreseeable future into the mid 21st century. 
 
Adjournment 
 
 The meeting was adjourned at 2:15 p.m. 



Crater Planning Directors Meeting 
 

Crater PDC Conference Room 
1964 Wakefield Street 
Petersburg, Virginia 

 
Noon, Friday, September 17, 2010 

 
AGENDA 

 
 
 1. Welcome and Introductions 
 
 2. VLRC (Virginia Logistics Research Center) Program 
  Mark Manasco 
 
 3. Chesapeake Bay Local Assistance Department Program 

Update 
  Amy Doss 
 
 4. Virginia Coastal Program Update 
  - Impervious Surface Analysis 
 
 5. Reports 
  - Chesapeake Bay TMDL, Draft Virginia Watershed 
   Implementation  Plan 

- Flood Map Modernization  Program 
- Tomorrow Woods Land Conservation Incentive 

Program 
 
 6. Other Local and Regional Planning Issues 
  
 7. Next Meeting Date – December 10, 2010 
 
 8. Adjournment 
 



Minutes of the Crater Planning Directors meeting held on Friday, September 17, 2010 in the 
Crater PDC Conference Room, 1964 Wakefield Street, Petersburg, Virginia. 
 
Attendees:   Mark Bassett, Dinwiddie County; Mike Tompkins, Chesterfield County; Allyson 
Finehum, Charles City County; Shannon Drew, Erin Belt, Sussex County; George 
Schanzenbacker, Jamie Sherry, Colonial Heights; Adrienne Kotula; David Sacks; DCR-CBLA; 
John Royster, Carol Anderson, Dana Bradshaw, Fort Lee; Mark Bittner, Jim McClure, Joe 
Vinsh, Mark Manasco, Victor Liu, Crater PDC. 
 
Welcome and Introductions 
 
 Victor Liu called the meeting to order at 12:30 p.m.  He welcomed everyone to the 
meeting and introduced Mark Manasco, Special Projects Coordinator to the group. 
 
VLRC (Virginia Logistics Research Center) 
 
 Mr. Manasco gave a power point presentation on VLRC to the group.  He explained that 
VLRC is planned to be a high-tech research and development center with modeling and 
simulation as a core technological capability.  It will be designed, staffed and equipped to 
support Fort Lee, the Defense Supply Center Richmond (DSCR), and other government, 
industry, and academic entities within the region for the purposes of R&D, economic growth, 
business development, workforce development, and technical services as needed by the region 
for the future into the mid 21st century. 
 
 Mr. Manasco stated that the Crater Region, anchored by the multi-year expansion of Fort 
Lee and positioned to expand as mid-Atlantic hub for logistics excellence, is poised for dramatic 
economic growth in the decade ahead.  However, Mr. Manasco mentioned that the region’s 
existing R&D capabilities for conducting comprehensive urban planning, analysis, problem 
solving, and the capacity to provide modeling and simulation support to Fort Lee and local 
industries within the region, are not sufficient to meet the current and future needs of the private, 
public and government sectors.  Mr. Manasco commented that the growth potential of the Crater 
Region envisioned in the decade ahead demands cooperation, coordination and synchronization 
of resources across the municipalities and counties that make up the Crater Region. 
 
 Mr. Manasco stated that a report was prepared for the Crater PDC to provide strategic 
direction for the establishment of a VLRC.  He continued that the recommendations presented in 
this report are a guide for the development of a project management plan. 
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 The following are the key recommendations from this report: 

 The VLRC should be established as an independent 501(c) 3 not for profit entity. 

 The VLRC should be established as a unique national center for logistics related 
research and educational offerings. 

 The VLRC should initially operate under a hierarchical organizational structure 
and evolve to a networked structure after stabilization occurs. 

 Local government, the Commonwealth of Virginia, and other stakeholders should 
provide funding to establish the center and ensure continuity of operations during 
its first five years. 

 Partnerships are key to the successful launch and long term viability of the VLRC. 
 
 Mr. Manasco concluded that the services of the VLRC rests on stakeholder engagement.  
Mr. Royster expressed support of the VLRC project and indicated that Fort Lee welcomes future 
VLRC facilities to be located on the military base. 
 
Chesapeake Bay Local Assistance Department Program Update 
 
 Mr. David Sacks, Assistant Director of CBLAD, gave a progress report on local 
government implementation of the Chesapeake Bay Preservation Act Phase III requirements.   
The Act requires the 84 Tidewater local governments to review local land development 
ordinances, and revise them if necessary, in order to ensure these ordinances adequately address 
the protection of the quality of state waters.  An important element of Phase III is the 
requirement for local ordinances to have specific standards to ensure that development in 
Chesapeake Bay Preservation Areas minimizes land disturbance, preserves indigenous 
vegetation, and minimizes impervious cover, as well as six specific requirements for approved 
plats and development plans. 
 
 Mr. Sacks stated that to assist local governments in reviewing local ordinances, CBLAD 
staff has developed two checklists.  The plan and plat consistency checklist and the checklist for 
advisory review of local ordinances.  The first one will determine if a locality has addressed the 
six-site plan and plat provisions that must be contained in local ordinances.  The second one will 
determine if there are adequate provisions to address the three performance criteria and contains 
numerous examples of requirements that may be contained within a locality’s land development 
ordinances. 
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 Mr. Sacks suggested that over the next 18 months, CBLAD staff will work with local 
government staff to evaluate local ordinances and processes to determine the extent to which 
specific provisions exist to enable the locality to implement the requirements of the Regulations.   
 
 Mr. Sacks also listed a link of the ordinances search tool.  It provides a listing of all 
ordinances reviewed to date in conjunction with the Phase III Advisory Reviews of local 
ordinances.  Mr. Sacks also explained how to use the interface. 
 
Crater Coastal Region Impervious Surface Analysis 
 
 Victor Liu gave a program report on Impervious Surface Analysis for the Crater Coastal 
Region.  He distributed tables of land cover analysis for five coastal localities:  Colonial Heights, 
Hopewell, Petersburg, Prince George, and Surry.  Of the five coastal localities, the City of 
Hopewell had the highest percentage of impervious surface in 1992 (64.3%), 1996 (64.5%), 
2001 (65.9%), and 2005 (66.1%), but with an increase of 1.8% in impervious surface over the 
fourteen years. 
 
 Mr. Liu stated that in comparison of other rural localities, Surry County (0.9%) had a 
relatively low increase in impervious surface with 0.1% between 1992 and 2005.  Prince George 
County had a 0.5% increase in impervious surface over the 14 years between 1992 and 2005. 
 
 Mr. Liu stated that in 2005, Prince George County had the greatest area of impervious 
surface in the coastal region with 12.24 square miles (4.6% of the County 266 square miles).  
Petersburg had the second largest area of impervious surface in the region with 10.61 miles 
(46.6% of the City’s 23 square miles).  The next largest impervious surface locality is Hopewell. 
It has 6.61 square miles of impervious surface.  It is about 66.1 percent of 10 square miles City 
area.  For the City of Colonial Heights, 62% of the City’s 8 square mile land area is impervious 
surface.  It amounts to 4.96 square miles.  Less than one percent of Surry’s 279 square miles are 
impervious surface.  It amounts to 2.5 square miles of impervious surface in Surry County. 
 
 Victor Liu concluded that the Crater Coastal Region has a total of 6.48 percent or 36.92 
square miles of impervious surface in 2005.  Between 1992 and 2005 the impervious surface has 
increased 0.5% from 5.9% in 1992 to 6.6% in 2005. 
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Chesapeake Bay TMDL, Draft Virginia Watershed Implementation Plan (WIP) 
 
 Victor Liu reported that on September 3, 2010, Virginia submitted to EPA a Draft “Phase 
I” Watershed Implementation Plan (WIP).  He stated that the purpose of the WIP is to lay out a 
detailed strategy for the state to undertake in order to limit nutrient and sediment pollution to 
levels required by EPA in the Chesapeake Bay by 2025.  These pollutant limits will apply to 
wastewater treatment plants, urban storm water systems, and agricultural operations.  All states 
that are part of the Chesapeake Bay watershed were required to submit a Draft WIP to EPA by 
September 1.  Following EPA’s evaluation of the draft versions, a final WIP must be submitted 
by each state to EPA by November 29.  Under the current schedule, EPA plans to issue its final 
TMDL for the Chesapeake Bay by December 31, 2010.  Following release of the TMDL, the 
state is required to develop a detailed Phase II WIP, which could establish pollutant loading caps 
for individual localities.  According to EPA, the Phase II WIP must be finalized by November, 
2011. 
 
 Mr. Liu stated that in response to Virginia’s Draft WIP, EPA identified a number of 
“deficiencies”.  If the deficiencies in the WIP are not corrected, then the EPA will intervene by 
imposing its own, more stringent, requirements upon permit holders. 
 
 The following are a few major deficiencies identified by EPA in Virginia’s Draft WIP. 
 

 The absence of discussion relating to inspections of agricultural operations to 
verify implementation of BMP. 

 The lack of discussion relating to retrofits of areas that are already developed. 

 No discussion in the WIP on how Virginia’s localities will organize to purchase 
or sell credits for onsite systems or urban stormwater. 

 
 Mr. Liu reminded everyone that EPA will conduct a webinar on Thursday, August 19 
from 10:00 a.m. to 11:30 a.m. to provide the latest news and information on the Chesapeake Bay 
TMDL. 
  



CRATER PLANNING DIRECTORS MEETING MINUTES 
September 17, 2010 
Page Five 
 
 
 Victor Liu stated that the EPA will conduct a 45 day public comment period.  In addition, 
to receive comments on Virginia’s draft WIP, EPA has also scheduled four public meetings to be 
held in Virginia.  In the Richmond area, the meeting has been scheduled for October 6, 2010 at 
6:00 p.m. in Jebson Alumni Center, University of Richmond, 28 Westhampton Way, Richmond, 
Virginia. 
 
Flood Map Modernization Program 
 
 Victor Liu reported that he attended a Floodplain Management meeting sponsored by 
FEMA and VA DCR regarding the Flood Map Modernization project.  Mr. Liu stated that the 
new flood maps will have an updated photographic base map that will improve the accuracy of 
floodplain determinations compared to the prior vector street map. 
 
 With the update, Mr. Liu stated that FEMA has produced a Digital Flood Insurance Rate 
Map (FIRM) that will be compatible with GIS (Geographic Information Systems).  The 
improvements in spatial accuracy provided by the new base map, and the availability of 
electronic floodplain information should greatly enhance the ability to use the maps for planning, 
permitting, and insurance applications.  The digital files will be available when these maps 
become effective. 
 
 Victor Liu continued that FEMA provides valuable information to local officials on the 
Map Modernization process.  Additional publications can be obtained through FEMA’s 
publication catalog.  FEMA also provides new digital flood hazard products for the public to use 
which can be a great asset for local officials and floodplain managers to familiarize themselves 
with, as technology is becoming more prominent within the Map Modernization process.  Victor 
Liu stated that for more information on flood hazard mapping and products to be reviewed and 
downloaded, visit the FEMA web site at http://www.fema.gov. 
 
 Victor Liu stated that the preliminary FIRMS for the City of Hopewell, City of 
Petersburg, Chesterfield County, and Dinwiddie County can all be viewed at:  
http://www.rampp-team.com/va.htm. 
 
 Current maps for all communities can be viewed at:  http://www.msc.fema.gov. 
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Tomorrow Woods Land Conservation Incentive Program 
 
 Victor Liu reported that the Virginia Department of Forestry (VDOF) has a unique 
funding program in southeast Virginia called “Tomorrow Woods”.  The goal of this program is 
to conserve, establish, and enhance forests, with a focus on productive, private working forests.  
VDOF’s goal is to work with landowners to protect large blocks of working forests by keeping 
them intact and unfragmented through the development of an agreement called a conservation 
easement.  Forest conservation easements protect the ability of current and future landowners to 
manage their forestland for a sustainable flow of natural goods and services in perpetuity.  When 
donating a conservation easement, landowners are responsible for paying up-front costs 
including fees for attorneys, appraisal, title search, and title insurance.  The Tomorrow Woods 
program provides funding towards these costs by reimbursing the landowner directly. 
 
 Mr. Liu stated that the Tomorrow Woods program funding is available only to forest 
landowners in the counties of Dinwiddie, Isle of Wight, Prince George, Southampton, Surry, 
Sussex, and the City of Suffolk.  He stated that the majority of them are located in the Crater 
Planning District.  The minimum eligible parcel size is 50 acres with 75 percent forest cover 
unless the parcel contains more than 100 acres of forest.  Mr. Liu continued that the total funding 
available for the Tomorrow Woods program is about $750,000. 
 
 A question was asked where the funding was coming from.  Mr. Liu replied that funding 
is provided by Dominion Resources after a special land clearance permit for the construction of a 
power supply line from Dinwiddie County to Suffolk and Southampton areas. 
 
Other Local and Regional Planning Issues 
 
 Victor Liu reported that the Crater staff is actively involved in the Chowan River Basin 
Reconnaissance Study which is looking into flooding issues that are impacting communities 
located in the Basin.  He stated that the U. S. Corps of Engineers is overseeing this effort, which 
will identify potential federal flood risk management projects within the watershed. 
 
Adjournment 
 
 The meeting was adjourned at 2:15 p.m. 
 



Grant #NA09NOS4190163 
 
Task 42 
 
Deliverable Product #3:  Coastal Training Materials 
 
 
1. October 20, 2009 - Energy Efficient & Conservation Program 
 
2. October 30, 2009 - Crater Planning District Watershed Protection Plan 
 
3. February 19, 2010 - Joint Land Use Study, Military Installations and the 

Surrounding Communities 
 
4. July 27, 2010 - Crater Region Green Infrastructure Workshop 
    
5. September 17, 2010 - Virginia Logistics Research Center (VLRC) Program 



1

Virginia’s Energy Efficiency 
Conservation Block Grants 

Competitive Grant Program for Eligible 
Localities 

October 20, 2009
Crater Planning District Commission

Application & Guidelines

DMME website: 
http://www.dmme.virginia.gov/DE/ARRA-Public/EECBGProgram-
Public.shtml

EECBG Application 
Due no later than 11:59 P.M. November 6, 2009
http://www.dmme.virginia.gov/de/arra/EECBGApplication.pdf

EECBG Application Guidelines 
http://www.dmme.virginia.gov/de/arra/EECBGApplGuidelines.pdf
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Application 
Localities must submit electronically to the EECBG 
email  EECBG@NOVAREGION.ORG and copy to Crater PDC

vliu@craterpdc.org

Localities can fill in information, save the file and 
then email the file if they have adobe software

Localities can print, scan and email their application if 
they do not have adobe standard software

Application If a locality doesn't have Adobe software

Purchase Adobe (ver 7.0 for XP, 8.0 or 9.0 for Vista) or get help from 
another locality or PDC 

Use conversion software (on-line converter: 
http://www.pdftoword.com/ or
http://www.pdfonline.com/pdf2word/index.asp) to convert the pdf
application form to a Word document 

Edit & complete application using:
a) Word and then convert back to pdf using CutePDF
(http://www.cutepdf.com/) OR
b) get Open Office Suite at www.OpenOffice.org and complete application, 
saving as Word doc & pdf

Note: Those that do not use Adobe will have to manually attach the 
application form to an e-mail to submit the application.
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Regional Applications
PDCs can take the lead on an Application with localities

PDCs can be a partner with localities for grant administration 
(outside of monitoring and reporting)

PDCs can facilitate conversations between localities to partner 
amongst themselves

Localities can partner with formula grant localities (such as a 
“piggy-back” opportunity) Note: funds will have to go directly to 
the non-formula grant recipient

PDCs and localities can partner with a formula grant locality 
(see above) 

PDC Responsibilities Overview

Convey consistent message to localities

Help in the creation/formation of ideas and partnerships

Assist in disseminating the call for applications to eligible 
localities 

Ensure widespread communication of programs and related 
materials

Receive and forward to DMME all questions from EECBG 
applicants prior to October 30, 2009

Provide website support for DMME’s EECBG program, including 
download links for all application forms and reference 
materials, and a link to DMME’s EECBG webpage
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PDC Responsibilities
During local government EECBG proposal development period (Pre-
award):

Provide technical support and informational resources regarding 
DMME and DOE guidelines and the application process

Assist DMME in conveying to prospective applicants information 
about the programs of the 28 direct-funded large localities

Share information pertaining to energy programs already 
underway in the respective regions

Advise prospective applicants, where possible, on areas of 
potential collaboration with other jurisdictions in a multi-
jurisdictional application, to achieve the best use of funds

Assists localities with electronic submissions of the application if 
needed 

PDC Responsibilities 
After submission closes-review applications for:

Conformity with application submission requirements

Note proposed activities that duplicate – or that are 
particularly complementary – to others work that is proposed 
or already under way in the district

Note opportunities for localities to collaborate, as a condition
of award if warranted

Note other opportunities to make improvements that could 
be incorporated into the proposed activities

Submit comments to DMME regarding these considerations 
for each application
NOTE: Comments are internal for DMME use only, and shall not be 
discussed with localities.  PDCs shall not make recommendations as 
to awards, or priorities, but act as a technical resource to DMME
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PDC Responsibilities 
After Awards/During Program implementation (Post Award):

Coordinate with DMME and its financial control desk to 
identify and “flow down” ARRA requirements to block 
grant recipients,  

Collect all information needed from recipients by 
project and in aggregate in the format needed for 
reporting to DMME and DOE

Perform sub-recipient monitoring and reporting on 
DMME’s behalf --- INFORM LOCALITIES OF THIS 
CONDITION– they may not know this!

DMME criteria
DMME will rank proposals, addressing the following evaluation criteria:

Number of jobs created or preserved 
Amount of fossil fuel conserved 
Amount of renewable energy generated 
Amount of CO2-equivalent emissions avoided 
Amount of methane captured 
Amount of leveraged funds 
Degree to which the federal grant is leveraged to create enduring value to a wide 
segment of the community, by providing energy efficiency and renewable energy 
education, for example, or using the visibility of the project or program to encourage 
and enable continuing and future effective energy conservation measures by others. 

Program diversity points may be awarded:
To achieve geographical balance 
To improve equity of distribution by community population size 
To favor economically distressed areas based on unemployment 
To achieve project/program diversity and balance 
To favor regional or multi-jurisdictional projects



6

Special Considerations

Davis Bacon Act 
http://www.dol.gov/esa/whd/contracts/dbra.htm

NEPA 
http://www.netl.doe.gov/business/forms/451_1-1-3.doc

Davis – Bacon Requirements
Proposals shall provide written assurance that all laborers and 
mechanics on projects funded directly by or assisted in whole or
in part by and through funding appropriated by the Act are paid 
wages at rates not less than those prevailing on projects of a 
character similar in the locality 
http://www.dol.gov/esa/whd/contracts/dbra.htm

For prime contracts in excess of $100,000, contractors and 
subcontractors must also, under the provisions of the Contract 
Work Hours and Safety Standards Act, as amended, pay 
laborers and mechanics, including guards and watchmen, at 
least one and one-half times their regular rate of pay for all 
hours worked over 40 in a workweek. The overtime provisions 
of the Fair Labor Standards Act may also apply to DBA-covered 
contracts.
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NEPA 
All projects receiving financial assistance from DOE must be 
reviewed under the National Environmental Policy Act (NEPA) of 
1969 – 42 U.S.C. Section 4321 et seq. 

Projects in support of activities 1-3, 6, 7A, 7B, 7C, 7E, 7F, 8-10, 
and 12 will likely be classified as categorical exclusions.

Therefore, Applicants proposing projects in support of activities 
1-3, 6, 7A, 7B, 7C, 7E, 7F, 8-10, and 12 are not required to 
submit any NEPA documentation at this time. However, DOE 
reserves the right to request NEPA documentation if during the 
review process it is determined necessary.

NEPA 
Applicants proposing projects in support of activities 4, 5, 7D,
11, 13, and 14 may also qualify for categorical exclusion status

Determination cannot be made without NEPA review for these 
activities

Localities must supply the Environmental Information contained 
in NETL F 451.1-1/3-EECBG (contained in Attach B3/App Guidelines) 
http://www.netl.doe.gov/business/forms/451_1-1-3.doc

(4) Financial Incentive Programs
(5)  Energy Efficiency Retrofits
(7D) Development and Implementation of Transportation Programs 
(11) Reduction and Capture of Methane and Greenhouse Gases 
(13) Renewable Energy Technologies on Government Buildings 
(14) other appropriate activity not yet vetted through DMME
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Tools Available

Budget Tool
http://www.dmme.virginia.gov/de/arra/BudgetTemplate.xls

Benefits Calculator
http://www.eecbg.energy.gov/Downloads/EECBG_Estimated_Benefits_
Calculator.xls

See the DMME website for additional tools

Resources 
Formula Grant Localities' Activities 
http://www.dmme.virginia.gov/DE/ARRA-Public/LargeLocality.xls

Firms interested in helping localities
Energy Auditing-- Virginia Sustainable Building Network

http://www.vsbn.org
Carbon Footprinting—Axiom Methods

http://www.axiommethods.com
Community Energy Planning– Garforth Int.

http://garforthint.com
Efficiencies/ Renewables– Bill Dunnington

BillDunnington@msn.com
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Timeline
Call for Applications Oct 6, 2009

Receive & track Applications  Oct 6-Nov 6
Collect Questions/forward to DMME Oct 6-Oct 30
PDC’s provide Technical Assistance Oct 6-Nov 6
Application process closes Nov 6, 2009
PDC Application Reviews Nov 6-Nov 12
Forward Applications to VAPDC MT        Nov 13, 2009
VAPDC MT to organize App. Nov 13- Nov 20

Application Comments to DMME Nov 25,2009

Monitoring and Reporting
Sub-recipients must develop a reporting system and 
schedule that meets requirements of the EECBG FOA, 
Attachment C, which requires in part an ARRA 
Performance Progress Report and states: Failure to 
comply with this reporting requirement may result in 
termination of that part of the award funding by Recovery Act. 

Special Training session will be held in January at the 
VAPDC Winter Conference for monitoring and 
reporting

All PDCs are encouraged to attend
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Questions /Discussion

Excel spreadsheet with 
questions/answers 

Process for new questions

Discussion
Initial contact with Localities
Projects under development
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Executive Summary 
 
 The Crater Planning District is heavily influenced by the Fort Lee military 
base, from direct employment and housing for base staff to indirect support 
services.  Between 2007 and 2011, the supported base population is anticipated 
to increase 47%, requiring thousands of new homes and hundreds of thousands 
of square feet of retail and commercial space.  The vast majority of this new 
development will take place in the Crater Planning District. 
 
 Most of the localities in the Crater District are rural in nature, with small 
populations and low population densities.  Large-scale development pressure of 
this kind has historically not been an issue, and the localities are simply 
unprepared for the growth potential.  Subdivision ordinances are oriented 
around traditional “large-lot”, rural-residential models.  Codes lack the flexibility 
to allow low-impact development (LID) design strategies and innovative 
stormwater quality designs.  In addition, natural areas that are vital to overall 
watershed health may be overlooked or are unmapped. 
 
 Based on an analysis of the localities and a survey of local design 
professionals, the following strategies are recommended: 
 
Codes and Regulations 
 
• Implement local stormwater management programs, to address water 

quality, stormwater management, channel adequacy, and long-term 
maintenance. 

• Reduce threshold for allowable amount of land-disturbance beyond which 
erosion and sediment control measures are required. 

• Provide flexibility and incentives in ordinances to allow cluster-style 
subdivision design and mixed-use Planned Unit Developments, with a stated 
goal of open-space preservation. 

• Amend road and parking ordinances to allow shared parking (with reduced 
minimum parking ratios), pervious pavement, and LID designs. 

• Require construction plans to identify and preserve large trees and tree 
clusters, or re-plant with indigenous species if disturbance is unavoidable. 

 
Watershed Mapping and Conservation 
 
• Using the enclosed mapping as a guide, delineate and map significant 

watershed integrity areas within each locality. 
• Designate Priority Watershed Protection Areas for conservation. 
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Education and Outreach 
 
• Develop and maintain a database of information for local staff and design 

professionals, including approved LID and water quality design strategies, 
construction details, case studies, photographs, and calculations. 

• Implement a series of seminars to educate local design review staff about 
stormwater quality and LID design methodologies 
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Introduction 
 
 The Crater Planning District Watershed Protection Plan was originally 
conceived as a plan to promote low-impact development practices to localities 
facing increased development pressures.  The James River Association (JRA) 
contacted the Crater Planning District Commission because many of the Crater 
District localities are facing such pressures, or will be in the near future due to 
proposed expansions of Fort Lee.  Incorporating the initial vision of the JRA, this 
plan has expanded that vision to include regulatory, mapping, and outreach 
components. 
 The first section of the plan includes an objective analysis of each 
locality’s codes and ordinances based on a standardized methodology that has 
been successfully implemented for many localities.  It also contains a mapping 
component to identify and delineate sensitive areas, and the results of a survey 
of design professionals and developers.  The second section of the plan outlines 
the Watershed Protection Plan, which consists of a series of strategies aimed at 
three goals of strengthened regulations, outreach and education, and mapping 
and protection of critical areas. 
 The Crater Planning District is approaching a crucial time period.  This plan 
will help its localities proactively take steps to protect their watersheds, and 
prepare them to handle the increased development pressure before it hits, 
rather than scrambling to react after it hits. 
 
 
 
 
 

Figure 1:  Estuarine System [Source:  DCR Natural Heritage] 
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Crater Region 
Green Infrastructure 

Workshop 
 

presented by: 

The Crater Planning District Commission 
 
1964 Wakefield Street 
Petersburg, Virginia 
 

Thursday, July 29, 2010 
7:00 p.m. ‐ 9:00 p.m. 
 
 

 
6:45 p.m.    Registration and Refreshments 
 
7:00 p.m.    Welcome and Overview 
 
7:05 p.m.    What is Green Infrastructure Planning? 
 
7:10 p.m.    Crater Region Green Infrastructure Planning 
    Victor Liu, Crater PDC 
 
7:40 p.m.    Ettrick/VSU Trail System 
    Mike Golden, Director of Parks and Recreation, 
    Chesterfield County 
 
8:00 p.m.    Colonial Heights Appomattox River Trail System (CHARTS) 
    George Schanzenbacher, Director of Planning, City of 
    Colonial Heights 
 
8:20 p.m.    Friends of the Lower Appomattox River (FOLAR) Greenway 
    System 
    Wayne Walton, Vice Chairman, FOLAR 
 
8:40 p.m.    Questions & Answers 
 
8:55 p.m.    Next Steps for the Crater Region Green Infrastructure Project 
 
9:00 p.m.    Adjourn 

 
In cooperation with: 

 
Chesterfield County 
Parks & Recreation 

Department 
 

Colonial Heights 
Appomattox River Trails 

System (CHARTS) 
 

Friends of the Lower 
Appomattox River 

(FOLAR) 
 

Crater Planning 
District Commission 
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  You are invited to: 

 

Crater Region 
Green Infrastructure 

Workshop 
Thursday, July 29, 2010 

 
presented by: 

The Crater Planning District Commission 
 
Please RSVP by Monday, July 19, 2010 
Victor Liu:     vliu@craterpdc.org 
    (804) 861‐1666 
 

 
When:  Thursday, July 29, 2010 from 7:00 p.m. to 9:00 p.m. 
 
Where:  Crater Planning District Commission Conference Room 
  1964 Wakefield Street 
  Petersburg, Virginia 23805 
 
What:  The Crater Planning District Commission has partnered with the 

Chesterfield County Parks and Recreation Dept., the Colonial 
Heights Appomattox River Trails System (CHARTS) and Friends of 
the Lower Appomattox River (FOLAR) to present green infrastruc‐
ture projects for the Crater Region.  Green infrastructure refers to 
natural assets, such as forests, rivers and working lands which we 
depend on to sustain healthful, vibrant communities. 

 
  This workshop will present three local projects which demonstrate 

how localities can develop a greenway system and conserve these 
assets by applying a community‐based planning process. 

 
Who:  Local government representatives of the Crater Region, planners, 

planning commissioners, parks and recreation staff and commis‐
sioners, and citizen conservation organizations. 

 
This project was funded by the Virginia Coastal Zone Management Program at the Department 
of Environmental Quality through Grant #NA09NOS4190163 of the U.S. Department of Com‐

merce, National Oceanic and Atmospheric Administration, under the Coastal Zone Management 

Act of 1972, as amended. 

 
In cooperation with: 

 
Chesterfield County 
Parks & Recreation 

Department 
 

Colonial Heights 
Appomattox River Trails 

System (CHARTS) 
 

Friends of the Lower 
Appomattox River 

(FOLAR) 
 

Crater Planning 
District Commission 
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►►Green InfrastructureGreen Infrastructure
 DefinedDefinedatat  DefinedDefined
 Benefits Benefits 
 Identification & Mapping Identification & Mapping 
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Identification & Mapping Identification & Mapping 

►►AnalysisAnalysis
 State ModelState Modelyy
 Asset Inventory MethodologyAsset Inventory Methodology
 Prince George County Green Prince George County Green w

h
y
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Infrastructure AssetsInfrastructure Assets

►►Planning for the FuturePlanning for the Future
i i ii i i Existing Protection MeasuresExisting Protection Measures

 OpportunitiesOpportunities

►► I l t tiI l t tih
ow

h
ow

December 2, 2010December 2, 2010

►► ImplementationImplementationhh



What is What is 
Green Infrastructure?Green Infrastructure?

““Strategically planned and 
managed networks of natural managed networks of natural 
areas, working landscapes and 
other open spaces that conserve 

t  l   d f ti  ecosystem values  and functions 
and provide associated benefits to 
human populations”human populations

‐ Benedict, Mark A. and Edward T. McMahon. Green Infrastructure: Linking Landscapes 
and Communities. Washington, D.C.: Island Press, 2006.



Infrastructure (n): the substructure or underlying 
foundation…on which the continuance of growth of a 

i  d dcommunity depends.

GrayGray GreenGreenyy



Green Infrastructure ServicesGreen Infrastructure Services
►► Protection of water Protection of water 

quality and supplyquality and supply
►► Stormwater management  Stormwater management  ►► Stormwater management, Stormwater management, 

hazard mitigationhazard mitigation
►► Carbon SequestrationCarbon Sequestration
►► Air Quality ProtectionAir Quality Protection►► Air Quality ProtectionAir Quality Protection
►► Temperature Moderation: Temperature Moderation: 

Heat Island EffectHeat Island Effect



Green Infrastructure ServicesGreen Infrastructure Services
►► Preserves biodiversity and wildlife Preserves biodiversity and wildlife 

habitathabitat
►► C  hi t i  l dC  hi t i  l d►► Conserves historic landscapesConserves historic landscapes
►► Protects working lands, forests Protects working lands, forests 

and farmsand farms
►► Improves quality of life and Improves quality of life and 

fitness through access to fitness through access to 
recreationrecreation

►► Preserves rural characterPreserves rural character



Some Economic Considerations…Some Economic Considerations…

► “Estimated value of all economic benefits generated by a single 
$ $acre of wetland: $150,000 to $200,000”.

► “…every $1 appropriated in the annual national parks budget, 
the national park system generates at least $4 for state and p y g $
local economies.” 

► “…the estimated total value of the world’s ecosystems services is 
$33 trillion annually ” $33 trillion annually.  

► “ …when 60 percent of the watershed is forested, average 
annual (water) treatment costs are $297,000. When only 10 
percent is forested  average annual costs rise to $923 450 ” percent is forested, average annual costs rise to $923,450.  

► “The forestry organization American Forests estimates that trees 
in the nation’s metropolitan areas contribute $400 billion in 
t t  t ti  l ” stormwater retention alone.” 



The Inventory: Mapping Green The Inventory: Mapping Green 
Infrastructure AssetsInfrastructure AssetsInfrastructure AssetsInfrastructure Assets

►►Working LandsWorking Lands
 FarmsFarms
 ForestsForests
 FisheriesFisheries

http://www.vcu.edu/rice/natural/harrison.htmlhttp://www.vcu.edu/rice/natural/harrison.html

►►River & Stream River & Stream 
CorridorsCorridors

►►WetlandsWetlands

Photo: Tom Rawinski / © DCR Natural HeritagePhoto: Tom Rawinski / © DCR Natural Heritage

►►WetlandsWetlands
►►Marshes & SwampsMarshes & Swamps
►►Meadows & PasturesMeadows & Pastures►►Meadows & PasturesMeadows & Pastures
►►ParksParks

http://rivermud.blogspot.com/2009/04/chichttp://rivermud.blogspot.com/2009/04/chic
kahominykahominy‐‐riverriver‐‐fishing.htmlfishing.html



The InventoryThe Inventory: Mapping Green : Mapping Green 
I f t t  A tI f t t  A tInfrastructure AssetsInfrastructure Assets

►►Cultural SitesCultural Sites
►►Historic ResourcesHistoric Resources
►►TrailsTrails
►►ViewshedsViewsheds
►►Scenic Rivers Scenic Rivers 

http://www.jamesriverplantations.org/Westover.htmlhttp://www.jamesriverplantations.org/Westover.html

►►Scenic BywaysScenic Byways
►►WatershedsWatersheds
►►Birding and Wildlife Birding and Wildlife 

TrailsTrailshttp://www.virginiacapitaltrail/html/http://www.virginiacapitaltrail/html/

http://www.flickr.com/photos/andrewbain/2057004713/http://www.flickr.com/photos/andrewbain/2057004713/



The Origins of the ProjectThe Origins of the Project
►Coastal Zone 

Management Program 
G t S t i bl  Grant – Sustainable 
Communities

►C t   i l  ►Create a regional green 
infrastructure asset 
map and prioritized map and prioritized 
green infrastructure 
opportunities

► “Update” state model 
data



Green Infrastructure Phase II…

► Incorporate 3D Modeling to expand analysis and 
planning capabilities of the projectplanning capabilities of the project

► Two pronged approach:
 Urban – Work with City of Richmond on a 

G  I f t t  t   b  d Green Infrastructure asset map; can be used 
as a model of other urbanized localities in the 
region

 Rural – Work with individual localities to 
educate and add implementation measures to 
local plans/ordinancesp /



The State ModelThe State ModelThe State ModelThe State Model

►Identification
►Inventory: Map existing ►Inventory: Map existing 

assets
►Rank & Prioritize areas to ►Rank & Prioritize areas to 

protect
►Function►Function
►Significance
►Vulnerability



VA Conservation Lands Needs Assessment:
Core Prioritization in Virginia

Image Courtesy VA Dept. of Conservation and Recreation



Ecological Composite Model = 
Ecological Integrity Ranking 1 - 5

Natural Heritage
Element Occurrences

Area and Diversity
Of Wetlands

Wildlife Action Plan
Tier 1 Essential Habitats

ECOLOGICAL 
COMPOSITE

Important Geologic Types

Old Growth Forest

Remoteness
Size of Interior

Perimeter/Area Ratio

Image Courtesy VA Dept. of Conservation and Recreation



Method to Update Cores

1. Use existing structure 

GIS Data Used to Update the Ecological CoresGIS Data Used to Update the Ecological Cores

Data TypeData Type

LocalityLocality
Existing Existing 

StructuresStructures
Aerial Aerial 

PhotographyPhotography
New Structure New Structure 

PointsPoints

data, aerial 
photography and 
ecological core GIS 

Town of AshlandTown of Ashland XX XX XX

Charles City CountyCharles City County XX XX XX

Chesterfield CountyChesterfield County XX XX XX

Colonial HeightsColonial Heights XX XX XX

Di iddi C tDi iddi C t XX XX XXecological core GIS 
data to identify newly 
constructed 
structures not 

Dinwiddie CountyDinwiddie County XX XX XX

EmporiaEmporia XX XX XX

Goochland CountyGoochland County XX XX XX

Greensville CountyGreensville County XX XX XX

Hanover CountyHanover County XX XX XXstructures not 
accounted for in the 
model data

Hanover CountyHanover County XX XX XX

Henrico CountyHenrico County XX XX XX

HopewellHopewell XX XX XX

New Kent CountyNew Kent County XX XX XX

PetersburgPetersburg XX XX

Powhatan CountyPowhatan County XX XX XX

Prince George Prince George 
CountyCounty XX XX

City of RichmondCity of Richmond XX XX XX

S CS CSurry CountySurry County XX XX XX

Sussex CountySussex County XX XX XX



2. Digitize points over newly constructed structures 
 id tifi d i  th  i l h t has identified using the aerial photography.



3. Buffer structures that intersect the ecological cores 
with 100 meter bufferswith 100 meter buffers.



4. Remove structure buffers from ecological cores.
5. Recalculate core acreage, eliminate remaining 

core fragments below acreage thresholdcore fragments below acreage threshold.
6. Recalculate ecological integrity score.



State Modeling Tools
► VA Natural Landscape Assessment – Forest Habitats
► Cultural Model – Historic Resources
► V l bilit  M d l G th P di ti  d T d► Vulnerability Model – Growth Predictions and Trends
► Forest Economics Model – Economically viable forest
► Agricultural Model – Lands suitable for farming► Agricultural Model Lands suitable for farming
► Recreation Model – Trails, Parks, Hunting and Fishing
► Watershed Integrity Modelg y
► Ecological Integrity



Richmond & Richmond & Richmond & Richmond & 
Crater Region Crater Region 
Intact CoresIntact Cores

20072007



Prince George County Intact Cores 2007Prince George County Intact Cores 2007



Theme
M  Maps 



Regional Regional 
Green Green Green Green 

Infrastructure Infrastructure 
Assets Assets Assets Assets 



Connectivity is key…

►► Removal of 1 patch causes Removal of 1 patch causes 
habitat loss, habitat diversity habitat loss, habitat diversity 
loss, & potential reduction of loss, & potential reduction of 
population or localized population or localized 
extinctionextinctionextinctionextinction

►► With habitat connections, more With habitat connections, more 
is always betteris always better

►► Splitting of large habitats can Splitting of large habitats can 
have drastic effects on interior have drastic effects on interior 
speciesspeciesspeciesspecies



Regional Green Regional Green Regional Green Regional Green 
Infrastructure Infrastructure 
Opportunities Opportunities 

Insert here
Opportunities Opportunities 

MapMap



A Unique OpportunityA Unique Opportunity: : 
7 Years in a Changing Landscape7 Years in a Changing Landscapeg g pg g p

Prince George CountyPrince George County

2000200020002000



A Unique OpportunityA Unique Opportunity: : 
7 Years in a Changing Landscape7 Years in a Changing Landscapeg g pg g p

Prince George CountyPrince George County

2007200720072007



Steps
for County-Level Planning

► Phase I:  Data Collection & Research
► Phase II:  Asset Mapping (ecological, cultural, ► Phase II:  Asset Mapping (ecological, cultural, 

economic)
► Phase III:  Risk Assessment (what assets at risk)
► Phase IV: Opportunities= what kind of 

community do we want? (what policies, 
programs, projects can be implemented?)p og a s, p ojects ca  be p e e ted?)

► Final Report:  Asset maps, opportunities maps, 
strategies for localities to consider)



County Green Infrastructure AssetsCounty Green Infrastructure Assets



Utility of Green Infrastructure Planningy g

►► Informing local comprehensive plansInforming local comprehensive plans
►► New ordinance developmentNew ordinance development
 Basis for upBasis for up zoning or downzoning or down zoningzoning Basis for upBasis for up--zoning or downzoning or down--zoningzoning

►► Trail, greenway, and blueway planningTrail, greenway, and blueway planning
►► Park and open space planningPark and open space planning
►► Heritage tourism and viewshed protectionHeritage tourism and viewshed protection
►► Prioritizing lands for conservationPrioritizing lands for conservation
 Purchase or Transfer of Development Purchase or Transfer of Development pp

Rights ProgramsRights Programs
 Site design for cluster developmentsSite design for cluster developments



Informing Land Use Decision-making

FRAGMENTED: FRAGMENTED: Even wellEven well--
intentioned land use intentioned land use 
planning approaches can planning approaches can planning approaches can planning approaches can 
result in the fragmentation result in the fragmentation 
of the county’s highof the county’s high--value value 
natural assets.natural assets.

CONNECTED: CONNECTED: A green A green gg
infrastructure planning infrastructure planning 
approach allows for approach allows for 
development and growth at development and growth at 
the same scale  while also the same scale  while also the same scale, while also the same scale, while also 
ensuring that the county’s ensuring that the county’s 
natural assets remain intact natural assets remain intact 
and welland well--connected.connected.



For  more information  contactFor  more information, contact

Victor Liu
Principal PlannerPrincipal Planner

Crater PDC
(804) 861-1666( )

vliu@craterpdc.org

Robins Foundation
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DefinedDefinedatat DefinedDefined
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 AnalysisAnalysis
 State ModelState Modelyy
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Infrastructure AssetsInfrastructure Assets

 Planning for the FuturePlanning for the Future
i i ii i i Existing Protection MeasuresExisting Protection Measures

OpportunitiesOpportunities
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December 1, 2010December 1, 2010

 ImplementationImplementationhh



What is What is 
Green Infrastructure?Green Infrastructure?

““Strategically planned and 
managed networks of natural managed networks of natural 
areas, working landscapes and 
other open spaces that conserve 

t  l   d f ti  ecosystem values  and functions 
and provide associated benefits to 
human populations”human populations

‐ Benedict, Mark A. and Edward T. McMahon. Green Infrastructure: Linking Landscapes 
and Communities. Washington, D.C.: Island Press, 2006.



Infrastructure (n): the substructure or underlying 
foundation…on which the continuance of growth of a 

i  d dcommunity depends.

GrayGray GreenGreenyy



Green Infrastructure ServicesGreen Infrastructure Services
 Protection of water Protection of water 

quality and supplyquality and supply
 Stormwater management  Stormwater management   Stormwater management, Stormwater management, 

hazard mitigationhazard mitigation
 Carbon SequestrationCarbon Sequestration
 Air Quality ProtectionAir Quality Protection Air Quality ProtectionAir Quality Protection
 Temperature Moderation: Temperature Moderation: 

Heat Island EffectHeat Island Effect



Green Infrastructure ServicesGreen Infrastructure Services
 Preserves biodiversity and wildlife Preserves biodiversity and wildlife 

habitathabitat
C  hi t i  l dC  hi t i  l d Conserves historic landscapesConserves historic landscapes

 Protects working lands, forests Protects working lands, forests 
and farmsand farms

 Improves quality of life and Improves quality of life and 
fitness through access to fitness through access to 
recreationrecreation

 Preserves rural characterPreserves rural character



Some Economic Considerations…Some Economic Considerations…Some Economic Considerations…Some Economic Considerations…

 “Estimated value of all economic benefits generated by a single 
$ $acre of wetland: $150,000 to $200,000”.

 “…every $1 appropriated in the annual national parks budget, 
the national park system generates at least $4 for state and p y g $
local economies.” 

 “…the estimated total value of the world’s ecosystems services is 
$33 trillion annually ” $33 trillion annually.  

 “ …when 60 percent of the watershed is forested, average 
annual (water) treatment costs are $297,000. When only 10 
percent is forested  average annual costs rise to $923 450 ” percent is forested, average annual costs rise to $923,450.  

 “The forestry organization American Forests estimates that trees 
in the nation’s metropolitan areas contribute $400 billion in 
t t  t ti  l ” stormwater retention alone.” 



The Inventory: Mapping Green The Inventory: Mapping Green 
Infrastructure AssetsInfrastructure AssetsInfrastructure AssetsInfrastructure Assets
 Working LandsWorking Lands

 FarmsFarms
 ForestsForests
 FisheriesFisheries

http://www.vcu.edu/rice/natural/harrison.htmlhttp://www.vcu.edu/rice/natural/harrison.html

 River & Stream River & Stream 
CorridorsCorridors

 WetlandsWetlands

Photo: Tom Rawinski / © DCR Natural HeritagePhoto: Tom Rawinski / © DCR Natural Heritage

 WetlandsWetlands
 Marshes & SwampsMarshes & Swamps
 Meadows & PasturesMeadows & Pastures Meadows & PasturesMeadows & Pastures
 ParksParks

http://rivermud.blogspot.com/2009/04/chichttp://rivermud.blogspot.com/2009/04/chic
kahominykahominy‐‐riverriver‐‐fishing.htmlfishing.html



The InventoryThe Inventory: Mapping Green : Mapping Green 
f  f  Infrastructure AssetsInfrastructure Assets

►►Cultural SitesCultural Sites
►►Historic ResourcesHistoric Resources
►►TrailsTrails
►►ViewshedsViewsheds
►►Scenic Rivers Scenic Rivers 

http://www.jamesriverplantations.org/Westover.htmlhttp://www.jamesriverplantations.org/Westover.html

►►Scenic BywaysScenic Byways
►►WatershedsWatersheds
►►Birding and Wildlife Birding and Wildlife 

TrailsTrailshttp://www.virginiacapitaltrail/html/http://www.virginiacapitaltrail/html/

http://www.flickr.com/photos/andrewbain/2057004713/http://www.flickr.com/photos/andrewbain/2057004713/



The Origins of the ProjectThe Origins of the Project
 Coastal Zone 

Management Program 
G t S t i bl  Grant – Sustainable 
Communities

 C t   i l   Create a regional green 
infrastructure asset 
map and prioritized map and prioritized 
green infrastructure 
opportunities

 “Update” state model 
data



Green Infrastructure  

 Two pronged approach: Two pronged approach:
 City – Work with City of Richmond on a Green 

Infrastructure asset map; can be used as a 
d l f th  b i d l liti  i  th  model of other urbanized localities in the 

region
 County – Work with New Kent County on a y y

Green Infrastructure asset/planning guide; 
can be used as a model of other counties in the 
region.g



Th  S  M d lTh  S  M d lThe State ModelThe State Model

 Identification
 Inventory: Map existing  Inventory: Map existing 

assets
 Rank & Prioritize areas to  Rank & Prioritize areas to 

protect
 Function Function
 Significance
 Vulnerability



VA Conservation Lands Needs Assessment:
Core Prioritization in Virginia

Image Courtesy VA Dept. of Conservation and Recreation



Ecological Composite Model = 
Ecological Integrity Ranking 1 - 5

Natural Heritage
Element Occurrences

Area and Diversity
Of Wetlands

Wildlife Action Plan
Tier 1 Essential Habitats

ECOLOGICAL 
COMPOSITE

Important Geologic Types

Old Growth Forest

Remoteness
Size of Interior

Perimeter/Area Ratio

Image Courtesy VA Dept. of Conservation and Recreation



State Modeling Tools
 VA Natural Landscape Assessment – Forest Habitats
 Cultural Model – Historic Resources

V l bilit  M d l G th P di ti  d T d Vulnerability Model – Growth Predictions and Trends
 Forest Economics Model – Economically viable forest
 Agricultural Model – Lands suitable for farming Agricultural Model Lands suitable for farming
 Recreation Model – Trails, Parks, Hunting and Fishing
 Watershed Integrity Modelg y
 Ecological Integrity



Richmond & Richmond & Richmond & Richmond & 
Crater Region Crater Region 
Intact CoresIntact Cores

20072007



Prince George County Intact Cores 2007Prince George County Intact Cores 2007



Theme
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Regional Regional 
Green Green Green Green 

Infrastructure Infrastructure 
Assets Assets Assets Assets 



Connectivity is key…

 Removal of 1 patch causes Removal of 1 patch causes 
habitat loss, habitat diversity habitat loss, habitat diversity 
loss, & potential reduction of loss, & potential reduction of 
population or localized population or localized 
extinctionextinctionextinctionextinction

 With habitat connections, more With habitat connections, more 
is always betteris always better

 Splitting of large habitats can Splitting of large habitats can 
have drastic effects on interior have drastic effects on interior 
speciesspeciesspeciesspecies



Regional Green Regional Green Regional Green Regional Green 
Infrastructure Infrastructure 
Opportunities Opportunities 

Insert here
Opportunities Opportunities 

MapMap



A Unique OpportunityA Unique Opportunity: : 
7 Years in a Changing Landscape7 Years in a Changing Landscape

Prince George CountyPrince George County

2000200020002000



A Unique OpportunityA Unique Opportunity: : 
7 Years in a Changing Landscape7 Years in a Changing Landscape

Prince George CountyPrince George County

2007200720072007



StepsSteps
for Local-Level Planning

 Phase I:  Data Collection & Research
 Phase II:  Asset Mapping (ecological, cultural, 

economic)
 Phase III:  Risk Assessment (what assets at  Phase III:  Risk Assessment (what assets at 

risk)
 Phase IV: Opportunities= what kind of pp

community do we want? (what policies, 
programs, projects can be implemented?)

 Final Report:  Asset maps  opportunities  Final Report:  Asset maps, opportunities 
maps, strategies for localities to consider)



County Green Infrastructure AssetsCounty Green Infrastructure Assets



Utilit  f G  I f t t  Pl iUtility of Green Infrastructure Planning

 Informing local comprehensive plansInforming local comprehensive plans
 New ordinance developmentNew ordinance development New ordinance developmentNew ordinance development

 Basis for upBasis for up--zoning or downzoning or down--zoningzoning
 Trail, greenway, and Trail, greenway, and bluewayblueway planningplanning

P k d   l iP k d   l i Park and open space planningPark and open space planning
 Heritage tourism and Heritage tourism and viewshedviewshed

protectionprotectionpp
 Prioritizing lands for conservationPrioritizing lands for conservation

 Purchase or Transfer of Development Purchase or Transfer of Development 
Rights ProgramsRights ProgramsRights ProgramsRights Programs

 Site design for cluster developmentsSite design for cluster developments



Informing Land Use Decision-making

FRAGMENTED: FRAGMENTED: Even wellEven well--
intentioned land use intentioned land use 
planning approaches can planning approaches can planning approaches can planning approaches can 
result in the fragmentation result in the fragmentation 
of the county’s highof the county’s high--value value 
natural assets.natural assets.

CONNECTED: CONNECTED: A green A green gg
infrastructure planning infrastructure planning 
approach allows for approach allows for 
development and growth at development and growth at 
the same scale  while also the same scale  while also the same scale, while also the same scale, while also 
ensuring that the county’s ensuring that the county’s 
natural assets remain intact natural assets remain intact 
and welland well--connected.connected.



For  more information  contactFor  more information, contact

Victor Liu
Principal PlannerPrincipal Planner

Crater PDC
(804) 861-1666( )

vliu@craterpdc.org

Robins Foundation
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Agenda

Wh t i th VLRC• What is the VLRC

• How did we get here

H i f d• How are we moving forward

• What are the next steps 

• Discussion



Wh t i th VLRCWhat is the VLRC

Virginia Logistics and Research CenterVirginia Logistics and Research Center

Vision

‘The VLRC will be a premier center for applied logisticsThe VLRC will be a premier center for applied logistics 
research that uses a multi‐disciplinary approach to leverage 
the best practices from government, industry, and the military 
that measurably improves logistics operations in thethat measurably improves logistics operations in the 
Commonwealth of Virginia and contributes to National 
interests’.



SUMMARY

•Study done by MYMIC Inc., Tom Mastaglio, Ph.D. and Michelle 
Tomaszewski Ph.D. 
•Establish VLRC as 501(c)3 governed by Board of Directors
• Potential to become unique national center for logistics    
research and educationresearch and education
• Organize with participation from Industry, Academia, and    
Government
• Hire a dynamic Executive Director with industry ties, organize 
staff hierarchically under the Executive Director
• Identify and execute near term projects to validate value to 
constituents
• Funding for first 5 years should come from Commonwealth,Funding for first 5 years should come from Commonwealth, 
local government, and stakeholders; thereafter center should 
be self supporting
• Partnerships between VLRC and members and amongst the 

b ill b k tmembers will be key to success



Overview of Study Process
1 D t C ll ti1. Data Collection 

• Identified Stakeholders and prioritized for 
interviews and/or surveys

• Conducted 13 interviews• Conducted 13 interviews
• Collected survey input from 27 respondents
• Conducted customer focus group with 8 

industry (user) participantsindustry (user) participants
2. Analyzed Data to determine consensus opinions
3. Expanded on results by applying researcher’s 

expertise to clarify or add detailp y
4. Prepared written report for CPDC Review



Results

• Strategic Framework
• Operations Structure

P li d P• Policy and Processes
• Staffing
• Market Identification
• Research
• Financial Strategies
• Intellectual PropertyIntellectual Property



Strategic Framework

• Center Vision: Become a premier center forCenter Vision: Become a premier center for 
applied logistics research leveraging best 
practices from all sectors to improve logistics 

tioperations.
• Mission

• Pursue projects for industry, government 
and military leveraging academic expertise
• Identify key issues in logistics to leverage 
applied researchapplied research
• Provide professionals and corporate 
members access to VLRC resources, 
f iliti d h ltfacilities and research results



Operations Structure  
Organize as a separate, stand alone not-for-profit entity (501(c)3)
Governed by a Board of Directors

• Representation from industry, regional government, 
defense community and academia
• Board member organizations are or will be invested 
in VLRC success
• 15 members selected by a neutral nominating 
committee with outside consulting support
• Establish By-Laws, 
• Set Task Forces to

Hire Executive Director• Hire Executive Director,
• Coordinate financing, facilities, research, 
education and industry engagement 

• Establish a membership structureEstablish a membership structure
• Develop industry and research advisory groups



Policy and Processes

• Define Standard Operating Procedures
• Personnel
• AccountingAccounting 
• Project Management and Communications
• Public Relations

Facilit Management• Facility Management
• Intellectual Property Management Process
• Process and Policies for interaction with DoD



Staffing
• Executive Director• Executive Director

• Industry Experience
• Proven record in collaborative partnerships
• Reports directly to BOD with high degree of autonomy

• Director of Business Development
• Director of Research
• Director of Education*

G t/ ilit Li i *• Government/military Liaison*
• Industry Liaison*
• Operations Manager
• Administrative Staff• Administrative Staff 

* Potential in-kind support from member organizations



Market Identification

T t M k t• Target Markets
• Industry
• Regional Government Agencies
• Academic Institutions• Academic Institutions

•Capturing Relationships
• Focused Networking: Field Forums, Economic 

Development Events, Business GroupsDevelopment Events, Business Groups
• News and Information Dissemination
• Tours and Showcase Events
• Sponsored Events p



Research

•Short Term Focus (2 Years)
• Defense Systems Gap Analysis
• Regional Impact and Options Study• Regional Impact and Options Study
• Application of Existing Transportation 

Impact Data to Industry Challenges

• Long Term Focus (5 Years)
• Medical Transport and Distribution for p

Veterans Administration
• Tracking and Response Systems for 

Homeland SecurityHomeland Security



Financial  Strategies

Near Term (12 Months)
Public Funding

Short Term (Two Years)
Grant FundingPublic Funding

- Initial Operations
- Initial Research

Grant Funding
- Bricks and Mortar
- Technology

Strategic Term (5 Years)
Private Funding

Long Term (5 Years)
Project Funding

- Exploratory Research
- Innovation Capacity

j g
- Sustainability: Overhead
- Growth Funding



Intellectual Property

- Information Rights Counsel
Intellectual Property Review- Intellectual Property Review 
Process

- Continuous Improvement Process



Recommendations 

• Establish a 501(c)3 
• Appoint a proactive Board of Directors
• Focus on Applied Research

E I d t A d i d• Engage Industry, Academia, and 
Government/Military
• Identify and execute near term projects to 
validate value to constituentsvalidate value to constituents
• Initial Funding provided by Commonwealth, local 
government, and stakeholders
• Partnerships will be VLRC key to successPartnerships will be VLRC key to success
• Establish VLRC as authoritative source for 
information, models, methods and research in 
logisticsg



Discussion



Grant # NA09NOS4190163 
 
Task 42 
 
Deliverable Product #4:   Impervious Surface in the Crater Coastal Region 
 
 
Draft Analysis of Impervious Surface in the Crater Region was presented to Crater 
Planning Directors meeting on September 17, 2010. 
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Crater PDC Coastal Region
Impervious Surface Analysis
Draft - October 29, 2010

The Crater PDC Coastal Region consists
of the Cities of Petersburg, Hopewell, and
Colonial Heights and the Counties of
Prince George and Surry.

This project was funded, in part, by the Virginia Coastal
Management Program at the Department of
Environmental Quality through Grant # NA09NOS419063
of the U.S. Department of Commerce, National Oceanic
and Atmospheric Administration, under the Coastal Zone
Management Act of 1972, as amended.
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Impervious Surface in the Crater Coastal Region 
 
Introduction 
 
The Crater Planning District Commission (CPDC) conducted an analysis on impervious surface 
area for the FY 2009 Coastal Technical Assistance project funded by the National Oceanic and 
Atmospheric Administration (NOAA) through the Virginia Department of Environmental 
Quality’s Virginia Coastal Zone Management Program.  This study analyzes the change of land 
cover and relative increase in impervious surface from 1996 to 2005.  The impervious surfaces 
are indicators of the quality of water resources as they measure the impacts of land development 
on aquatic systems.  Increasing amounts of impervious surfaces of roads, parking lots, roof tops, 
and decreasing amount of forest lands, wetlands that clean stormwater in the natural system.   
 
For the purposes of this study, impervious surfaces include roads, parking lots, built footprints, 
and other similar impermeable surfaces usually associated with urban and suburban landscapes. 
An increase in impervious surface area affects, among other things, the hydrologic cycle and as a 
result, water resources.  Such effects may include:  increased flooding and stream bank erosion, 
degraded aquatic habitat, reduced groundwater recharge, additional pollutants entering the river 
from storm water runoff, and reduction in healthy water supply. 
 
The Study Area 
 
The Study Area is the designated coastal region of the Crater Planning District.  It encompasses 
two counties (Prince George and Surry), three cities (Colonial Heights, Petersburg and 
Hopewell), and three incorporated towns (Claremont, Dendron and Surry).  The other two 
coastal localities, Charles City and Chesterfield Counties are not included in the report because 
their impervious surface were analyzed in a 2005 report by Richmond Regional PDC. 
 
Of those two localities, Chesterfield County had 6.59% of total impervious surface while Charles 
City County had 2.23% of impervious surface in 2002.  The impervious surface was increased 
from 5.93% and 2.15% respectively between 1994 to 2002.  It is an increase of 0.66% for 
Chesterfield and .08% for Charles City County. 
 
The RRPDC report concluded that the suburban county such as Chesterfield County has a greater 
amount of impervious area but had a lesser percent increase.  The impervious are of Charles City 
County is 2.23%.  Between 1994 and 2002, Charles City County had a relatively low increase 
with .08 percent. 
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The Data Sources 
 
The data sources for this study are Landset images taken from satellites and released by the U.S. 
Geological Survey (USGS) in December, 2009.  It is derived from a new set of satellite images 
which provide the most complete insight on land-cover trends ever produced for the Chesapeake 
region. 
 
The USGS partnered with NOAA to collect and analyze images of the Bay watershed taken from 
Landset satellite during 1984, 1992, 2001, and 2006.  This dataset was created by MDA Federal 
an USGS operation.  This classification is based on Landsat TM imagery from the MRLC 2001 
database and on imagery acquired circa 2006.  The study area is zone 60, U. S. East Coast. 
 
Images are taken from two satellites that scan the earth every 16 days from an altitude of 
approximately 438 miles.  Each pixel in a Landsat image records an area of 30 square meters, 
and the Chesapeake project produced several billion of these pixels.  Data derived from these 
images provide the analysis of land cover trends including impervious surface for the Crater 
Coastal Region. 
 
The Analysis Process 
 
Each Landsat TM scene was geo-referenced by USGS EROS Data Center.  Then MDA Federal 
staff verified the scenes for spatial accuracy to within two pixels.  The data was geo-referenced 
to Albers Conical Equal Area, with a spheroid of GRS 1980, and Datum of WGS84.  The data 
units are in meters.  At-satallite reflectance was performed on each scene and the tasseled cap 
transformation applied.  All of the image data used was Landsat TM 5 or 7.  The mosaicked 
dataset was used for classification. 
 
The next step was to determine the areas of change between 2001 and 2006.  The change 
detection algorithm used is the Cross Correlation Analysis process (CCA) developed at MDA 
Federal.  This copyrighted procedure produced 2 Z-score files per scene of likelihood of change.  
These files were thresholded and mosaicked to create a binary change layer for that scene.  In 
addition to the CCA process, a model was used to determine the differences between the 2001 
and 2006 tasseled-cap layers.  This layer was used to check for change areas that were not 
completely extracted by the CCA process.  All of the binary files were mosaicked to create a 
change layer for the entire study area.  A focal majority was run on the change layer to fill in 
some clumps to make sure all of the change was accounted for.  The change layer is a slight 
over-estimation of change to make sure to include as much change as detectable. 
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The Landsat images capture a range of values in reflected light.  Before producing the set of 
maps that summarize the findings, the reflected values in the images were interpreted and sorted 
into 16 categories of land cover.  It is the best land cover dataset available for working on a 
regional scale.  The following 16 land cover categories are represented in the Crater Coastal 
Region. 
 
1 High Intensity Developed 9 Evergreen Forest 
2 Medium Intensity Developed 10 Mixed Forest 
3 Low Intensity Developed 11 Scrub/Shrub 
4 Developed Open Space 12 Forested Wetland 
5 Cultivated 13 Scrub/Shrub Wetland 
6 Pasture/Hay 14 Emergent Wetland 
7 Grassland 15 Bare Land 
8 Deciduous Forest 16 Water 
 
The wetlands are further defined into two groups, palustrine and estuarine. 
 
For the purpose of this analysis, impervious surface is composed of the following four land 
covers:  high intensity developed, medium intensity developed, low intensity developed, and 
developed open space.  The cultivated farm land, pastures, and grassland are considered open 
space.  The tree canopy group consists of deciduous forest, evergreen forest, mixed forest and 
shrub land.  Wetlands include both palustrine and estuarine types of land cover. 
 
Findings 
 
Findings of the analysis for the impervious surface are summarized below.  It should be noted 
that these results are preliminary.  Table 1 through Table 5 are land cover analysis for five 
coastal localities:  Colonial Heights, Hopewell, Petersburg, Prince George, and Surry.  Table 6 
presents the finding of the coastal region. 
 
Of the five coastal localities, the City of Hopewell had the highest percentage of impervious 
surface in 1992 (64.3%), 1996 (64.5%), 2001 (65.9%), and 2005 (66.1%), but with an increase of 
1.8% in impervious surface over the fourteen years. 
 
Compared to the other rural localities, Surry County (0.9%) had a relatively low increase in 
impervious surface with 0.1% between 1992 and 2005.  Prince George County had a 0.5% 
increase in impervious surface over the 14 years between 1992 and 2005. 
  



Table 1
Land Cover Analysis, City of Colonial Heights

1992 ‐ 2005

Value Class_name_05 COUNT_05 PCT% Class_name_01_96_92 COUNT_01 PCT% COUNT_96 PCT% COUNT_92 PCT%
0 Background ‐ no data available 0 Background 0 0 0
1 Unclassified 0 0.0% Unclassified 0 0.0% 0 0.0% 0 0.0%

Impervious Surfaces Impervious Surfaces
2 High Intensity Developed 1871 7.5% Developed, High Intensity 1597 7.0% 1540 6.7% 1481 6.5%
3 Medium Intensity Developed 2751 11.0% Developed, Medium Intensity 2451 10.7% 2352 10.3% 2304 10.1%
4 Low Intensity Developed 7628 30.6% Developed, Low Intensity 6949 30.4% 6837 30.0% 6916 30.3%
5 Developed Open Space 3221 12.9% Developed, Open Space 2961 13.0% 2869 12.6% 2868 12.6%

Open Space/Turf Open Space/Turf
6 Cultivated 556 2.2% Cultivated Crops 539 2.4% 598 2.6% 598 2.6%
7 Pasture/Hay 15 0.1% Pasture/Hay 31 0.1% 64 0.3% 80 0.4%
8 Grassland 68 0.3% Grassland/Herbaceous 9 0.0% 7 0.0% 20 0.1%

Tree Canopy Tree Canopy
9 Deciduous Forest 2002 8.0% Deciduous Forest 1892 8.3% 2045 9.0% 2046 9.0%
10 Evergreen Forest 442 1.8% Evergreen Forest 436 1.9% 511 2.2% 511 2.2%
11 Mixed Forest 721 2.9% Mixed Forest 691 3.0% 706 3.1% 702 3.1%
12 Scrub/Shrub 504 2.0% Scrub/Shrub 473 2.1% 481 2.1% 480 2.1%

Wetlands Wetlands
13 Palustrine Forested Wetland 3704 14.9% Palustrine Forested Wetland 3453 15.1% 3453 15.1% 3475 15.2%
14 Palustrine Scrub/Shrub Wetland 57 0.2% Palustrine Scrub/Shrub Wetland 53 0.2% 53 0.2% 48 0.2%
15 Palustrine Emergent Wetland 562 2.3% Palustrine Emergent Wetland 526 2.3% 526 2.3% 509 2.2%
16 Estuarine Forested Wetland 0 0.0% Estuarine Forested Wetland 0 0.0% 0 0.0% 0 0.0%
17 Estuarine Scrub/Shrub Wetland 0 0.0% Estuarine Scrub/Shrub Wetland 0 0.0% 0 0.0% 0 0.0%
18 Estuarine Emergent Wetland 0 0.0% Estuarine Emergent Wetland 0 0.0% 0 0.0% 0 0.0%
19 Unconsolidated Shore 3 0.0% Unconsolidated Shore 4 0.0% 4 0.0% 38 0.2%
20 Bare Land 48 0.2% Bare Land 6 0.0% 25 0.1% 31 0.1%

Water Water
21 Water 779 3.1% Water 746 3.3% 746 3.3% 711 3.1%
22 Palustrine Aquatic Bed 9 0.0% Palustrine Aquatic Bed 7 0.0% 7 0.0% 6 0.0%

TOTALS ‐ PIXEL COUNTS 24941 100.0% 22824 100.0% 22824 100.0% 22824 100.0%
TOTALS ‐ IMPERVIOUS PIXEL COUNTS 15471 62.0% 13958 61.2% 13598 59.6% 13569 59.5%

SUBTOTALS SUBTOTALS
Impervious Surfaces 15471 62.0% Impervious Surfaces 13958 61.2% 13598 59.6% 13569 59.5%
Open Space/Turf 639 2.6% Open Space/Turf 579 2.5% 669 2.9% 698 3.1%
Tree Canopy 3669 14.7% Tree Canopy 3492 15.3% 3743 16.4% 3739 16.4%
Wetlands 4374 17.5% Wetlands 4042 17.7% 4061 17.8% 4101 18.0%
Water 788 3.2% Water 753 3.3% 753 3.3% 717 3.1%

100.0% 100.0% 100.0% 100.0%

Source: NOAA Northeast Land Cover Analysis; City of Colonial Heights, VA 4



Table 2
Land Cover Analysis, City of Hopewell

1992 ‐ 2005

Value Class_name_05 COUNT_05 PCT% Class_name_01_96_92 COUNT_01 PCT% COUNT_96 PCT% COUNT_92 PCT%
0 Background ‐ no data available 0 Background 0 0 0
1 Unclassified 0 0.0% Unclassified 0 0.0% 0 0.0% 0 0.0%

Impervious Surfaces Impervious Surfaces
2 High Intensity Developed 2583 7.5% Developed, High Intensity 2400 7.6% 2383 7.6% 2383 7.6%
3 Medium Intensity Developed 2721 7.9% Developed, Medium Intensity 2549 8.1% 2402 7.6% 2398 7.6%
4 Low Intensity Developed 11552 33.7% Developed, Low Intensity 10493 33.4% 10319 32.8% 10298 32.8%
5 Developed Open Space 5789 16.9% Developed, Open Space 5268 16.8% 5166 16.4% 5132 16.3%

Open Space/Turf Open Space/Turf
6 Cultivated 387 1.1% Cultivated Crops 348 1.1% 475 1.5% 475 1.5%
7 Pasture/Hay 45 0.1% Pasture/Hay 39 0.1% 64 0.2% 64 0.2%
8 Grassland 33 0.1% Grassland/Herbaceous 19 0.1% 20 0.1% 23 0.1%

Tree Canopy Tree Canopy
9 Deciduous Forest 3129 9.1% Deciduous Forest 2922 9.3% 3044 9.7% 3044 9.7%
10 Evergreen Forest 450 1.3% Evergreen Forest 430 1.4% 591 1.9% 590 1.9%
11 Mixed Forest 952 2.8% Mixed Forest 877 2.8% 880 2.8% 878 2.8%
12 Scrub/Shrub 709 2.1% Scrub/Shrub 649 2.1% 652 2.1% 646 2.1%

Wetlands Wetlands
13 Palustrine Forested Wetland 3802 11.1% Palustrine Forested Wetland 3462 11.0% 3462 11.0% 3470 11.0%
14 Palustrine Scrub/Shrub Wetland 90 0.3% Palustrine Scrub/Shrub Wetland 83 0.3% 83 0.3% 81 0.3%
15 Palustrine Emergent Wetland 342 1.0% Palustrine Emergent Wetland 323 1.0% 322 1.0% 315 1.0%
16 Estuarine Forested Wetland 0 0.0% Estuarine Forested Wetland 0 0.0% 0 0.0% 0 0.0%
17 Estuarine Scrub/Shrub Wetland 0 0.0% Estuarine Scrub/Shrub Wetland 0 0.0% 0 0.0% 0 0.0%
18 Estuarine Emergent Wetland 0 0.0% Estuarine Emergent Wetland 0 0.0% 1 0.0% 1 0.0%
19 Unconsolidated Shore 10 0.0% Unconsolidated Shore 9 0.0% 8 0.0% 8 0.0%
20 Bare Land 20 0.1% Bare Land 9 0.0% 8 0.0% 74 0.2%

Water Water
21 Water 1669 4.9% Water 1551 4.9% 1551 4.9% 1551 4.9%
22 Palustrine Aquatic Bed 1 0.0% Palustrine Aquatic Bed 1 0.0% 1 0.0% 1 0.0%

TOTALS ‐ PIXEL COUNTS 34284 100.0% 31432 100.0% 31432 100.0% 31432 100.0%
TOTALS ‐ IMPERVIOUS PIXEL COUNTS 22645 66.1% 20710 65.9% 20270 64.5% 20211 64.3%

SUBTOTALS SUBTOTALS
Impervious Surfaces 22645 66.1% Impervious Surfaces 20710 65.9% 20270 64.5% 20211 64.3%
Open Space/Turf 465 1.4% Open Space/Turf 406 1.3% 559 1.8% 562 1.8%
Tree Canopy 5240 15.3% Tree Canopy 4878 15.5% 5167 16.4% 5158 16.4%
Wetlands 4264 12.4% Wetlands 3886 12.4% 3884 12.4% 3949 12.6%
Water 1670 4.9% Water 1552 4.9% 1552 4.9% 1552 4.9%

100.0% 100.0% 100.0% 100.0%

Source: NOAA Northeast Land Cover Analysis; City of Hopewell, VA 5



Table 3
Land Cover Analysis, City of Petersburg

1992 ‐ 2005

Value Class_name_05 COUNT_05 PCT% Class_name_01_96_92 COUNT_01 PCT% COUNT_96 PCT% COUNT_92 PCT%
0 Background ‐ no data available 0 Background 0 0 0
1 Unclassified 0 0.0% Unclassified 0 0.0% 0 0.0% 0 0.0%

Impervious Surfaces Impervious Surfaces
2 High Intensity Developed 4032 5.5% Developed, High Intensity 3962 5.6% 3497 5.2% 3468 5.2%
3 Medium Intensity Developed 6550 9.0% Developed, Medium Intensity 6272 8.9% 5609 8.4% 5509 8.3%
4 Low Intensity Developed 14188 19.5% Developed, Low Intensity 13743 19.4% 12663 19.0% 12515 18.7%
5 Developed Open Space 8961 12.3% Developed, Open Space 8632 12.2% 7998 12.0% 7895 11.8%

Open Space/Turf Open Space/Turf
6 Cultivated 5248 7.2% Cultivated Crops 4543 6.4% 4653 7.0% 4676 7.0%
7 Pasture/Hay 814 1.1% Pasture/Hay 1080 1.5% 1076 1.6% 1895 2.8%
8 Grassland 798 1.1% Grassland/Herbaceous 301 0.4% 327 0.5% 532 0.8%

Tree Canopy Tree Canopy
9 Deciduous Forest 10879 14.9% Deciduous Forest 10763 15.2% 10452 15.7% 10286 15.4%
10 Evergreen Forest 7356 10.1% Evergreen Forest 7622 10.8% 7700 11.5% 7482 11.2%
11 Mixed Forest 2941 4.0% Mixed Forest 2956 4.2% 2777 4.2% 2645 4.0%
12 Scrub/Shrub 5248 7.2% Scrub/Shrub 5269 7.4% 4726 7.1% 4775 7.2%

Wetlands Wetlands
13 Palustrine Forested Wetland 4614 6.3% Palustrine Forested Wetland 4596 6.5% 4360 6.5% 4222 6.3%
14 Palustrine Scrub/Shrub Wetland 351 0.5% Palustrine Scrub/Shrub Wetland 347 0.5% 302 0.5% 220 0.3%
15 Palustrine Emergent Wetland 153 0.2% Palustrine Emergent Wetland 138 0.2% 141 0.2% 145 0.2%
16 Estuarine Forested Wetland 0 0.0% Estuarine Forested Wetland 0 0.0% 0 0.0% 0 0.0%
17 Estuarine Scrub/Shrub Wetland 0 0.0% Estuarine Scrub/Shrub Wetland 0 0.0% 0 0.0% 0 0.0%
18 Estuarine Emergent Wetland 0 0.0% Estuarine Emergent Wetland 0 0.0% 0 0.0% 0 0.0%
19 Unconsolidated Shore 6 0.0% Unconsolidated Shore 8 0.0% 6 0.0% 6 0.0%
20 Bare Land 143 0.2% Bare Land 111 0.2% 46 0.1% 61 0.1%

Water Water
21 Water 491 0.7% Water 464 0.7% 425 0.6% 426 0.6%
22 Palustrine Aquatic Bed 0 0.0% Palustrine Aquatic Bed 0 0.0% 0 0.0% 0 0.0%

TOTALS ‐ PIXEL COUNTS 72773 100.0% 70807 100.0% 66758 100.0% 66758 100.0%
TOTALS ‐ IMPERVIOUS PIXEL COUNTS 33731 46.4% 32609 46.1% 29767 44.6% 29387 44.0%

SUBTOTALS SUBTOTALS
Impervious Surfaces 33731 46.4% Impervious Surfaces 32609 46.1% 29767 44.6% 29387 44.0%
Open Space/Turf 6860 9.4% Open Space/Turf 5924 8.4% 6056 9.1% 7103 10.6%
Tree Canopy 26424 36.3% Tree Canopy 26610 37.6% 25655 38.4% 25188 37.7%
Wetlands 5267 7.2% Wetlands 5200 7.3% 4855 7.3% 4654 7.0%
Water 491 0.7% Water 464 0.7% 425 0.6% 426 0.6%

100.0% 100.0% 100.0% 100.0%

Source: NOAA Northeast Land Cover Analysis; City of Petersburg, VA 6



Table 4
Land Cover Analysis, Prince George County

1992 ‐ 2005

Value Class_name_05 COUNT_05 PCT% Class_name_01_96_92 COUNT_01 PCT% COUNT_96 PCT% COUNT_92 PCT%
0 Background ‐ no data available 0 Background 0 0 0
1 Unclassified 0 0.0% Unclassified 0 0.0% 0 0.0% 0 0.0%

Impervious Surfaces Impervious Surfaces
2 High Intensity Developed 2804 0.3% Developed, High Intensity 2429 0.3% 2095 0.3% 2154 0.3%
3 Medium Intensity Developed 4423 0.5% Developed, Medium Intensity 4054 0.5% 3256 0.4% 3226 0.4%
4 Low Intensity Developed 14990 1.8% Developed, Low Intensity 14059 1.7% 12340 1.6% 12237 1.6%
5 Developed Open Space 16993 2.0% Developed, Open Space 16269 2.0% 14674 1.9% 14370 1.9%

Open Space/Turf Open Space/Turf
6 Cultivated 114552 13.5% Cultivated Crops 105025 12.8% 99497 12.8% 99083 12.8%
7 Pasture/Hay 36127 4.3% Pasture/Hay 39646 4.8% 36114 4.7% 36361 4.7%
8 Grassland 14519 1.7% Grassland/Herbaceous 8182 1.0% 9670 1.2% 20801 2.7%

Tree Canopy Tree Canopy
9 Deciduous Forest 164307 19.4% Deciduous Forest 160491 19.5% 154540 19.9% 158951 20.5%
10 Evergreen Forest 203705 24.1% Evergreen Forest 203168 24.7% 203736 26.2% 192997 24.9%
11 Mixed Forest 48269 5.7% Mixed Forest 48126 5.8% 44702 5.8% 43089 5.5%
12 Scrub/Shrub 103972 12.3% Scrub/Shrub 102951 12.5% 84029 10.8% 82864 10.7%

Wetlands Wetlands
13 Palustrine Forested Wetland 94241 11.1% Palustrine Forested Wetland 91940 11.2% 86786 11.2% 86149 11.1%
14 Palustrine Scrub/Shrub Wetland 4983 0.6% Palustrine Scrub/Shrub Wetland 5158 0.6% 4624 0.6% 3617 0.5%
15 Palustrine Emergent Wetland 5083 0.6% Palustrine Emergent Wetland 4709 0.6% 4510 0.6% 4778 0.6%
16 Estuarine Forested Wetland 0 0.0% Estuarine Forested Wetland 0 0.0% 0 0.0% 0 0.0%
17 Estuarine Scrub/Shrub Wetland 0 0.0% Estuarine Scrub/Shrub Wetland 0 0.0% 0 0.0% 0 0.0%
18 Estuarine Emergent Wetland 3 0.0% Estuarine Emergent Wetland 3 0.0% 13 0.0% 13 0.0%
19 Unconsolidated Shore 74 0.0% Unconsolidated Shore 123 0.0% 66 0.0% 60 0.0%
20 Bare Land 1883 0.2% Bare Land 1528 0.2% 1256 0.2% 1374 0.2%

Water Water
21 Water 15902 1.9% Water 15144 1.8% 14623 1.9% 14407 1.9%
22 Palustrine Aquatic Bed 8 0.0% Palustrine Aquatic Bed 8 0.0% 8 0.0% 8 0.0%

TOTALS ‐ PIXEL COUNTS 846838 100.0% 823013 100.0% 776539 100.0% 776539 100.0%
TOTALS ‐ IMPERVIOUS PIXEL COUNTS 39210 4.6% 36811 4.5% 32365 4.2% 31987 4.1%

SUBTOTALS SUBTOTALS
Impervious Surfaces 39210 4.6% Impervious Surfaces 36811 4.5% 32365 4.2% 31987 4.1%
Open Space/Turf 165198 19.5% Open Space/Turf 152853 18.6% 145281 18.7% 156245 20.1%
Tree Canopy 520253 61.4% Tree Canopy 514736 62.5% 487007 62.7% 477901 61.5%
Wetlands 106267 12.5% Wetlands 103461 12.6% 97255 12.5% 95991 12.4%
Water 15910 1.9% Water 15152 1.8% 14631 1.9% 14415 1.9%

100.0% 100.0% 100.0% 100.0%

Source: NOAA Northeast Land Cover Analysis; Prince George County, VA 7



Table 5
Land Cover Analysis, Surry County

1992 ‐ 2005

Value Class_name_05 COUNT_05 PCT% Class_name_01_96_92 COUNT_01 PCT% COUNT_96 PCT% COUNT_92 PCT%
0 Background ‐ no data available 0 Background 0 0 0
1 Unclassified 0 0.0% Unclassified 0 0.0% 0 0.0% 0 0.0%

Impervious Surfaces Impervious Surfaces
2 High Intensity Developed 690 0.1% Developed, High Intensity 397 0.0% 377 0.0% 363 0.0%
3 Medium Intensity Developed 539 0.1% Developed, Medium Intensity 559 0.1% 430 0.1% 413 0.1%
4 Low Intensity Developed 2061 0.2% Developed, Low Intensity 2089 0.2% 1673 0.2% 1786 0.2%
5 Developed Open Space 4614 0.5% Developed, Open Space 4667 0.5% 3972 0.5% 3869 0.5%

Open Space/Turf Open Space/Turf
6 Cultivated 145369 16.5% Cultivated Crops 121754 14.2% 123202 15.2% 122318 15.1%
7 Pasture/Hay 56834 6.4% Pasture/Hay 68299 8.0% 53246 6.6% 53307 6.6%
8 Grassland 23947 2.7% Grassland/Herbaceous 6590 0.8% 14426 1.8% 21037 2.6%

Tree Canopy Tree Canopy
9 Deciduous Forest 141721 16.0% Deciduous Forest 145253 16.9% 138210 17.1% 148211 18.3%
10 Evergreen Forest 178293 20.2% Evergreen Forest 188139 21.9% 184687 22.8% 169570 20.9%
11 Mixed Forest 58117 6.6% Mixed Forest 62192 7.2% 57550 7.1% 56173 6.9%
12 Scrub/Shrub 113675 12.9% Scrub/Shrub 101475 11.8% 84582 10.4% 86692 10.7%

Wetlands Wetlands
13 Palustrine Forested Wetland 127290 14.4% Palustrine Forested Wetland 128529 15.0% 120930 14.9% 119816 14.8%
14 Palustrine Scrub/Shrub Wetland 10081 1.1% Palustrine Scrub/Shrub Wetland 10779 1.3% 9625 1.2% 6645 0.8%
15 Palustrine Emergent Wetland 7292 0.8% Palustrine Emergent Wetland 5268 0.6% 4965 0.6% 7710 1.0%
16 Estuarine Forested Wetland 8 0.0% Estuarine Forested Wetland 0 0.0% 1 0.0% 1 0.0%
17 Estuarine Scrub/Shrub Wetland 28 0.0% Estuarine Scrub/Shrub Wetland 27 0.0% 26 0.0% 23 0.0%
18 Estuarine Emergent Wetland 4508 0.5% Estuarine Emergent Wetland 4570 0.5% 4275 0.5% 4278 0.5%
19 Unconsolidated Shore 75 0.0% Unconsolidated Shore 78 0.0% 80 0.0% 80 0.0%
20 Bare Land 164 0.0% Bare Land 67 0.0% 59 0.0% 124 0.0%

Water Water
21 Water 7972 0.9% Water 7892 0.9% 7884 1.0% 7784 1.0%
22 Palustrine Aquatic Bed 18 0.0% Palustrine Aquatic Bed 18 0.0% 16 0.0% 16 0.0%

TOTALS ‐ PIXEL COUNTS 883296 100.0% 858642 100.0% 810216 100.0% 810216 100.0%
TOTALS ‐ IMPERVIOUS PIXEL COUNTS 7904 0.9% 7712 0.9% 6452 0.8% 6431 0.8%

SUBTOTALS SUBTOTALS
Impervious Surfaces 7904 0.9% Impervious Surfaces 7712 0.9% 6452 0.8% 6431 0.8%
Open Space/Turf 226150 25.6% Open Space/Turf 196643 22.9% 190874 23.6% 196662 24.3%
Tree Canopy 491806 55.7% Tree Canopy 497059 57.9% 465029 57.4% 460646 56.9%
Wetlands 149446 16.9% Wetlands 149318 17.4% 139961 17.3% 138677 17.1%
Water 7990 0.9% Water 7910 0.9% 7900 1.0% 7800 1.0%

100.0% 100.0% 100.0% 100.0%

Source: NOAA Northeast Land Cover Analysis; Surry County, VA 8



Table 6
Land Cover Analysis, Crater Coastal Localities

1992 ‐ 2005

Value Class_name_05 COUNT_05 PCT% Class_name_01_96_92 COUNT_01 PCT% COUNT_96 PCT% COUNT_92 PCT%
0 Background ‐ no data available 0 Background 0 0 0
1 Unclassified 0 0.0% Unclassified 0 0.0% 0 0.0% 0 0.0%

Impervious Surfaces Impervious Surfaces
2 High Intensity Developed 11980 0.6% Developed, High Intensity 10785 0.6% 9892 0.6% 9849 0.6%
3 Medium Intensity Developed 16984 0.9% Developed, Medium Intensity 15885 0.9% 14049 0.8% 13850 0.8%
4 Low Intensity Developed 50419 2.7% Developed, Low Intensity 47333 2.6% 43832 2.6% 43752 2.6%
5 Developed Open Space 39578 2.1% Developed, Open Space 37797 2.1% 34679 2.0% 34134 2.0%

Open Space/Turf Open Space/Turf
6 Cultivated 266112 14.3% Cultivated Crops 232209 12.9% 228425 13.4% 227150 13.3%
7 Pasture/Hay 93835 5.0% Pasture/Hay 109095 6.0% 90564 5.3% 91707 5.4%
8 Grassland 39365 2.1% Grassland/Herbaceous 15101 0.8% 24450 1.4% 42413 2.5%

Tree Canopy Tree Canopy
9 Deciduous Forest 322038 17.3% Deciduous Forest 321321 17.8% 308291 18.1% 322538 18.9%
10 Evergreen Forest 390246 21.0% Evergreen Forest 399795 22.1% 397225 23.3% 371150 21.7%
11 Mixed Forest 111000 6.0% Mixed Forest 114842 6.4% 106615 6.2% 103487 6.1%
12 Scrub/Shrub 224108 12.0% Scrub/Shrub 210817 11.7% 174470 10.2% 175457 10.3%

Wetlands Wetlands
13 Palustrine Forested Wetland 233651 12.5% Palustrine Forested Wetland 231980 12.8% 218991 12.8% 217132 12.7%
14 Palustrine Scrub/Shrub Wetland 15562 0.8% Palustrine Scrub/Shrub Wetland 16420 0.9% 14687 0.9% 10611 0.6%
15 Palustrine Emergent Wetland 13432 0.7% Palustrine Emergent Wetland 10964 0.6% 10464 0.6% 13457 0.8%
16 Estuarine Forested Wetland 8 0.0% Estuarine Forested Wetland 0 0.0% 1 0.0% 1 0.0%
17 Estuarine Scrub/Shrub Wetland 28 0.0% Estuarine Scrub/Shrub Wetland 27 0.0% 26 0.0% 23 0.0%
18 Estuarine Emergent Wetland 4511 0.2% Estuarine Emergent Wetland 4573 0.3% 4289 0.3% 4292 0.3%
19 Unconsolidated Shore 168 0.0% Unconsolidated Shore 222 0.0% 164 0.0% 192 0.0%
20 Bare Land 2258 0.1% Bare Land 1721 0.1% 1394 0.1% 1664 0.1%

Water Water
21 Water 26813 1.4% Water 25797 1.4% 25229 1.5% 24879 1.5%
22 Palustrine Aquatic Bed 36 0.0% Palustrine Aquatic Bed 34 0.0% 32 0.0% 31 0.0%

TOTALS ‐ PIXEL COUNTS 1862132 100.0% 1806718 100.0% 1707769 100.0% 1707769 100.0%
TOTALS ‐ IMPERVIOUS PIXEL COUNTS 118961 6.4% 111800 6.2% 102452 6.0% 101585 5.9%

SUBTOTALS SUBTOTALS
Impervious Surfaces 118961 6.4% Impervious Surfaces 111800 6.2% 102452 6.0% 101585 5.9%
Open Space/Turf 399312 21.4% Open Space/Turf 356405 19.7% 343439 20.1% 361270 21.2%
Tree Canopy 1047392 56.2% Tree Canopy 1046775 57.9% 986601 57.8% 972632 57.0%
Wetlands 269618 14.5% Wetlands 265907 14.7% 250016 14.6% 247372 14.5%
Water 26849 1.4% Water 25831 1.4% 25261 1.5% 24910 1.5%

100.0% 100.0% 100.0% 100.0%

Source: NOAA Northeast Land Cover Analysis; Crater Coastal Localities 9
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Table 7 presents a Land Cover Analysis Summary of five coastal jurisdictions in the Crater 
Coastal Region.  Table 8 presents the summary total of five coastal jurisdictions. 
 
In 2005, Prince George County had the greatest area of impervious surface in the coastal region 
with 12.24 square miles (4.6% of the County 266 square miles).  Petersburg had the second 
largest area of impervious surface in the region with 10.61 square miles (46.6%) of the City’s 23 
square miles).  The next largest impervious surface locality is Hopewell.  It has 6.61 square miles 
of impervious surface.  It is about 66.1 percent of 10 square miles City area.  For the City of 
Colonial Heights, 62% of the City’s 8 square mile land area is impervious surface.  It amounts to 
4.96 square miles.  Less than one percent of Surry’s 279 square miles are impervious surface.  It 
amounts to 2.5 square miles of impervious surface in Surry County. 
 
Fort the Crater Coastal Region, there was a total of 6.48 percent or 36.92 square miles of 
impervious surface in 2005.  Between 1992 and 2005 the impervious surface has increased 0.5% 
from 5.9% in 1992 to 6.6% in 2005.  Table 7 presents the Land Cover Analysis for the Crater 
Coastal Region, 1996-2005. 
 
Environmental Effects of Impervious Surfaces 
 
Impervious surfaces are one result of community growth.  It makes more water flow over the 
land as runoff and starts a chain of events that begins with changes in the water cycle, impacts 
riparian areas, adds water pollution, and eventually decreases water quality.  In undeveloped 
areas, there is usually very little or no surface runoff during normal rainfall events.  Water either 
seeps into the ground or is returned to the atmosphere by evaporation.  As imperviousness 
increases, runoff increases and the ability of water to seep into the soil or evaporate decreases 
because it is moved off the land too quickly. 
 
In many places, as little as 10% impervious cover has been linked to stream impacts, which 
increases in severity as impervious cover increases.  The amount of impervious cover in the 
watershed can be used as an indicator to predict how severe these impacts might be.  Research 
has shown that as the amount of impervious surface increases, the amount of runoff generated 
increases.  This leads to increased amounts of water flowing in the stream, especially during 
heavy rainfalls; less ground water flowing through the soil; and more erosion of the stream bed 
because of faster flowing water.  These changes to stream flow result in flooding; habitat loss; 
erosion, which widens the stream channel; and physical changes in how the stream looks and 
functions. 
  



Table 7
Land Cover Analysis Summary

1996 ‐ 2005

Colonial Heights 1996 ‐ 2005 ANALYSIS 1996 2005 CHANGE
Impervious Surfaces 59.6% 62.0% 2.5%
Open Space/Turf 2.9% 2.6% ‐0.4%
Tree Canopy 16.4% 14.7% ‐1.7%
Wetlands 17.8% 17.5% ‐0.3%
Water 3.3% 3.2% ‐0.1%

Hopewell Impervious Surfaces 64.5% 66.1% 1.6%
Open Space/Turf 1.8% 1.4% ‐0.4%
Tree Canopy 16.4% 15.3% ‐1.2%
Wetlands 12.4% 12.4% 0.1%
Water 4.9% 4.9% ‐0.1%

Petersburg Impervious Surfaces 44.6% 46.4% 1.8%
Open Space/Turf 9.1% 9.4% 0.4%
Tree Canopy 38.4% 36.3% ‐2.1%
Wetlands 7.3% 7.2% 0.0%
Water 0.6% 0.7% 0.0%

Prince George County Impervious Surfaces 4.2% 4.6% 0.5%
Open Space/Turf 18.7% 19.5% 0.8%
Tree Canopy 62.7% 61.4% ‐1.3%
Wetlands 12.5% 12.5% 0.0%
Water 1.9% 1.9% 0.0%

Surry County Impervious Surfaces 0.8% 0.9% 0.1%
Open Space/Turf 23.6% 25.6% 2.0%
Tree Canopy 57.4% 55.7% ‐1.7%
Wetlands 17.3% 16.9% ‐0.4%
Water 1.0% 0.9% ‐0.1%

Source: NOAA Northeast Land Cover Analysis 11



Table 8
Land Cover Analysis, Crater Coastal Localities

1996 ‐ 2005

1996 ‐ 2005 ANALYSIS 1996 2005 CHANGE
Impervious Surfaces 6.0% 6.4% 0.4%
Open Space/Turf 20.1% 21.4% 1.3%
Tree Canopy 57.8% 56.2% ‐1.5%
Wetlands 14.6% 14.5% ‐0.2%
Water 1.5% 1.4% 0.0%

Source: NOAA Northeast Land Cover Analysis 12
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Minimizing the Impervious Surface 
 
Because impervious surfaces do not allow water to soak into the ground, the amount and 
distribution of these surfaces can negatively impact an area’s hydrology.  When impervious 
surfaces cover areas where water naturally seeps into underground water sources, or aquifers, 
they reduce the amount of water available for wells and springs.  Pollutants from the air and 
leaked by cars accumulate on impervious surfaces.  During storms, excess water that could not 
seep into the ground, flows across impervious surfaces and sweeps these pollutants into 
surrounding waters and farther downstream.  As impervious surfaces increase, so do stormwater 
runoff volumes, pollutant levels in runoff, and the velocity of stormwater flows. 
 
Another unintended consequence of impervious surfaces is the urban heat island effect.  Surfaces 
like roofs, parking lots, and roads absorb heat during the day and release it at night when outside 
temperatures fall.  This causes the average temperature to be higher in areas where there are 
many impervious surfaces.   The heat island effect can make summer days 6-to-8 degrees 
Fahrenheit hotter in a city than in surrounding areas.  In practical terms, the heat island effect 
means higher energy bills.  To combat this effect, reduce impervious surfaces, preserve or plant 
trees, have a reflective or green roof, and where pavement is necessary make it reflective. 
 
Conclusion 
 
The amount of impervious cover in a watershed can be correlated with stream and watershed 
health.  Research has shown that watershed health begins to decline when impervious surfaces 
coverage exceeds 10 percent and becomes severely impaired if this percentage climbs beyond 30 
percent of the total watershed area. 
 
Impervious surface can be limited by modifying existing development regulations.  Following 
are a few good recommendations: 
 
- to reduce residential street widths 
- to relax parking requirements and encourage cooperative parking arrangements 
- to eliminate paved sidewalks or narrow them to four feet in width 
- to encourage cluster development and allow taller buildings 
- to avoid clear-cutting lots where possible 
- to encourage green roofs 
- to preserve existing vegetation and plant more vegetation to absorb extra runoff 
- to encourage infill development in existing built areas 
 
For jurisdictions that are at or near build-out, cities of Colonial Heights and Hopewell, 
retrofitting and implementing stormwater best management practices (BMPs) are alternatives. 
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