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A. Genesis 
 
From FY 2008-2009 through 2010-11, the George Washington Regional Commission (GWRC) received 
federal coastal zone program grant funding from the Virginia Coastal Zone Management Program to 
develop a regional green infrastructure plan for the PD 16 service area.  This Plan (see Figure 1) was 
adopted by the GWRC on October 7, 2011.   

The first year (FY 2008-2009) of this effort focused on the mapping of important areas of ecological 
integrity through a process of updating both the Virginia Conservation Lands Needs Assessment’s 
(VCLNA) Ecological Core Model’s and Landscape Corridor Model’s data developed by the Virginia 
Department of Conservation and Recreation (VDCR) using 30-meter satellite imagery from 2000.   

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. PD16 Regional Green Infrastructure Plan, 2009 
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In light of the significant urban development which continued in PD 16 after 2000, it was determined in the 
regional planning process that the 2000 data were less relevant as a current planning tool given the rapid 
pace of urbanization and landscape conversion.  Moreover, the statewide ranking system for the landscape 
features did not consider local development approvals for projects which would eventually change the 
character of the rural landscape, and the associated conservation value of the areas expected to be developed 
in the future.  Consequently, in consultation with VDCR, the impact of post-2000 development (through 
2008) was estimated by calculating  100 meter buffer areas around each post-2000 building and deleting 
these buffered areas from the underlying ecology layers (i.e. high-value eco-cores, contributing eco-cores 
and eco-corridors), which then were re-scored based on their remaining amount of acreage.   

Additionally, during the update of the 2000 statewide data coverage for PD16, locality representatives were 
asked to rank the relative importance of local landscapes by local standards (versus the statewide ranking 
used by VDCR).  The resulting modified scoring of landscape cores, nodes and corridors in PD 161 was also 
used by Richmond Regional and Crater Planning District Commissions, respectively. As such, the PD 16 
Green Infrastructure Plan was intended to serve not only as a guide to localities within the Region, but to 
adjoining regions as well so that a generally consistent methodology was applied across much of the area 
referred to as Virginia’s “Golden Crescent”, an area expected to experience the bulk of Virginia’s future 
economic and population growth over the next several decades. 

In the second year (FY 2009-2010) of the Plan’s development, GWRC staff worked with several spatial 
analysis consultants to: 

a) use the CityGreen tool to quantify the regional and localized land cover characteristics and trends in 
land cover conversion from 2000 through 2009, and the corresponding environmental or ecosystem 
service benefits of tree canopy and forest cover throughout the Region; 

b) determine which, if any, of public domain statistical models available through the NOAA Coastal 
Service Center could reasonably estimate the amount of impervious surface area more accurately than 
the 30-meter resolution imagery data used in the Chesapeake Bay Total Maximum Daily Load (TMDL) 
model;  

c) identify, with the help of the The Greenways Initiative, desirable human activity (“Greenway”) 
corridors that could inter-connect important natural, cultural and historical core areas; 

d) integrate the regional green infrastructure scenario into alternative regional land use forecasting 
scenarios developed with the CommunityViz GIS extension for regional long-range transportation 
planning purposes; and 

e)  train local government staff representatives on the use of a land use forecasting simulation tool 
(“CommunityViz”), and the use of a spatial analysis tool (i.e. ArcGIS Spatial Analyst) with remote 
sensing data to interpret and classify land cover imagery. 

In the final year (FY2010-2011) of the Plan’s development, GWRC staff conducted outreach presentations 
with local planning and public works staff, Planning Commissions and some Boards of Supervisors and 
Fredericksburg City Council. The analysis results of the first 2 years was interwoven with local concerns 
expressed through these presentations, as well as by the regional stormwater managers committee and the 
                                                             
1 This summary of the early stages of the Green Infrastructure Plan’s development is more fully documented in GWRC’s FY 2009 CZM Program Report: “2009 Green Infrastructure and Conservation Corridors Maps”. 
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Rappahannock River Basin Commission’s Technical Advisory Committee, resulting in a hybridized 
definition of Green Infrastructure.  This hybridized which combined the natural area conservation theme 
espoused by such advocates as The Nature Conservancy, with the urban stormwater management theme 
espoused by the U.S. Environmental Protection Agency.  The resulting Green Infrastructure definition 
espoused by the Plan is: 

 
“Green infrastructure is an interconnected network of natural areas, other open spaces 
and management practices that conserve natural ecosystem functions, sustains clean air, 
promotes water quality (by mimicking natural processes to infiltrate, evapo-transpirate 
or reuse storm water or runoff), and provides a wide array of benefits to people and 
wildlife.” 

 
The intention behind this “hybridization of themes” was to provide urban and rural, regulated (i.e. MS-4) 
and non-regulated communities a nexus between voluntary local public and private actions to protect and 
preserve local forest and tree canopy (i.e. part of the Green Infrastructure network) and the on-going federal, 
state and local efforts to improve water quality and the ecology of the Chesapeake Bay and its tributaries. 

B. Green Infrastructure Map Update 
 
Generally replicating the methodology2 of the previous update of the Ecological Core Model, GWRC 
consultants collected the latest building footprint data from the GIS departments of the five local 
governments in PD 16.  A subset of the building data was selected consisting of all buildings constructed 
after 2008 through the latest date available (which was generally the first quarter of 20163).  These buildings’ 
location wholly or partially within any of the three ecological layers was identified to focus on those 
buildings whose presence could disturb the ecological integrity of the underlying or adjoining green 
infrastructure layers.  The ecological impact of additional buildings located outside the previously-defined 
Green Infrastructure footprint was ignored.   

As done in the original update of the 2000 imagery-based VDCR data with building footprint data through 
2008, a 100 meter buffer was circumscribed around each new building in the 2008-2016 update data set to 
simulate the natural area disturbed by the sound, light and odor emissions that disrupt the natural 
environment and ecology of the surrounding green infrastructure layers (see Figure 2 on the next page).  In 
Figure 2, the building buffer locations for buildings constructed in 2009 through March, 2016 that affected a 
green infrastructure layer are shown. 

What was not as apparent in the previous mapping (see Figure 1) of the regional green infrastructure 
network is that the eco-corridors defined in the statewide effort by the Virginia Dept. of Conservation and 
Recreation (VDCR) were defined as a continuous “shortest path” network inter-connecting and traversing 
contributing eco-core and high-value eco-core areas.  Consequently, accounting for eco-corridor area within 
either the high-value or contributing eco-core areas represented an over-estimate of area due to the overlap 
of corridors as they traverse either of these two eco-core areas.  Moreover, assigning the impact of 
development buffers to the existing network features over-stated the impact of development located along 
eco-corridors where it also was internal to one of the eco-core areas.   
                                                             
2 See Appendix 1 for detailed methodological summary of update process. 
3 Caroline County building data used provided coverage through the end of 2015. 
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Figure 2. Updated Regional Green Infrastructure Map with Development Impact, 2009-2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: RDS, L.L.C., Aug. 16, 2016 

In trying to consistently account for lost area in any of the three eco-layers due to the 100 meter disturbance 
buffer around new development (i.e. post-2008 buildings), GWRC consultants found it necessary to re-
process the 2008 regional green infrastructure map to eliminate from the eco-corridor layer over-lapping 
areas of eco-corridor and eco-cores, in effect placing the eco-corridor overlap wholly in the over-lying eco-
core area.  The result is a subtle modification of the green infrastructure network that suggests that eco-
corridors stop at the point where they meet the edge of either a high-value or contributing eco-core area.  
Only by consistently accounting for the spatial extent of the eco-corridors between the existing and updated 
plans could analysts achieve a correct accounting for the impact of development over time (i.e. 2009- 2016). 
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The most immediately noticeable difference is the absorption of the yellow eco-corridors in the original 
2008 GI network map into the underlying high-value or contributing value eco-core areas, leaving smaller 
connecting ribbons between these areas.  The resulting updated regional green infrastructure map is shown 
in Figure 3 on page 8. 

C. Development Impact Analysis 
 
As shown in the original regional green infrastructure plan which updated ecological integrity maps with 
buffers around encroaching new development between 2000 and 2008, the 2016 update map demonstrates 
the continued trend of encroachment upon and fragmentation of the green infrastructure network as it had 
been originally defined.  Rural and suburban forested lands have been an attractive target for new 
development, providing future residents with a sense of rural isolation with opportunities to “commune with 
nature” and enjoy more affordable home prices than in developments more centrally located to the existing 
urban area.  As the rural landscape is slowly eroded by on-going development, the migratory eco-corridors 
found by local fauna may necessarily be re-routed around development.  However eventually, with enough 
development, the remaining natural habitat is no longer protective enough to retain and sustain natural 
wildlife and species will migrate elsewhere to find suitable habitat or die off.  

Over the seven or eight years since the 2008 regional green infrastructure plan was adopted, development 
pressure was relieved by the national economic and housing recession and construction slow-down that was 
felt as well in the PD 16 area.  However, this slow-down in development has been relatively short-lived.  
While development activity has not recovered anywhere in the region to pre-recession levels, it has renewed 
its pressure on the green infrastructure network asset of the Region.  Tables 1 - 3 summarize the 
comparative trends of development and the resulting lost acreage from the green infrastructure network 
resulting from development encroachment occurring in all three component areas of the network.  

In Table 1, the count of approved buildings located in and outside the Green Infrastructure for each locality 
is shown, broken down by pre-2000, 2000-2008 and post-2008 time periods, to provide some context for the 
relative loss of GI area over time.  A few observations about Table 1 on the next page are noteworthy.  First, 
while the defined green infrastructure area of Fredericksburg was relatively undisturbed prior to 2009, 344 
buildings were erected in this area since 2009 representing a very large increase and almost 18 percent of 
the City’s development activity over this period.  Second, almost 42 percent of all GI network development 
in Stafford Co. occurred since 2008, and almost 55 percent of all development in Stafford Co. since 2008 
occurred in the GI network area.  Similarly, in Spotsylvania Co., 28 percent of all GI network development 
has occurred since 2008, and over 32 percent of all development in the county since 2008 occurred in the GI 
network area. 
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Locality 
Buildings in Green Infrastructure Area 

Constructed Pre-2000 Constructed between Constructed between Total 2009-2016 
Or Unknown 2000 and 2008 2009 and 2015/2016 Buildings Pct. Of Total 

Fredericksburg, City of  21 12 344 377 91.24% 
Caroline Co. 369 299 12 680 1.76% 
King George Co. 66 23 116 205 56.58% 
Spotsylvania Co. 1,146 281 559 1,986 28.14% 
Stafford Co. 818 2,010 2,043 4,871 41.94% 
PD 16/ GWRC Area 2,420 2,625 3,074 8,119 37.86% 

 

Locality 
Buildings Outside Green Infrastructure Area 

Constructed Pre-2000 Constructed between Constructed between Total 2009-2016 
Or Unknown 2000 and 2008 2009 and 2015/2016 Buildings Pct. Of Total 

Fredericksburg, City of  13,447 2,532 1,586 17,565 9.03% 
Caroline Co. 19,179 3,806 227 23,212 .98% 
King George Co. 12,888 3,209 743 16,840 4.41% 
Spotsylvania Co. 64,953 3,209 1,165 69,327 1.68% 
Stafford Co. 50,755 11,052 1,680 63,487 2.65% 
PD 16/ GWRC Area 161,222 23,808 5,401 190,431 2.84% 

 

Locality 
Total Buildings  

Constructed Pre-2000 Constructed between Constructed between Total 2009-2016 
Or Unknown 2000 and 2008 2009 and 2015/2016 Buildings Pct. Of Total 

Fredericksburg, City of  13,468 2,544 1,930 17,942 10.76% 
Caroline Co. 19,548 4,105 239 23,892 1.00% 
King George Co. 12,954 3,232 859 17,045 5.04% 
Spotsylvania Co. 66,099 12,727 1,723 80,549 2.14% 
Stafford Co. 51,573 13,062 3,723 68,358 5.45% 
PD 16/ GWRC Area 163,642 35,670 8,474 207,786 4.08% 

 

Locality 
Green Infrastructure Area Buildings as Percent of Total Buildings, By Era 

Constructed Pre-2000 Constructed between Constructed between Total 
Or Unknown 2000 and 2008 2009 and 2015/2016 Buildings 

Fredericksburg, City of  .15% .47% 17.82% 2.10% 
Caroline Co. 1.88% 7.28% 5.02% 2.85% 
King George Co. .51% .71% 13.50% 1.20% 
Spotsylvania Co. 1.73% 2.20% 32.44% 2.46% 
Stafford Co. 1.58% 15.39% 54.87% 7.12% 
PD 16/ GWRC Area 1.48% 7.36% 36.27% 3.91% 

 
Source: Compiled by RDS, LLC from structure data provided by local GIS and/or Commissioner of Revenue department staff. 

To provide an objective measure of the impact of post-2008 development on the integrity of the previously-
defined regional GI network, GWRC consultants calculated the relative size (in total acres) of each of the GI 
network components before and after subtracting the post-2008 building buffers from any of the three 
component layers (see Table 2).  The loss of these buffer areas from the underlying green infrastructure 
layers represents a significant impact in the overall acreage of the regional green infrastructure asset and the 
integrity and continuity of the eco-corridors that inter-connect contributing eco-cores and high-value eco-
cores.  Tables 2 and 3 summarize the change in the acreage of each network component resulting from the 
removal of the 100 meter buffer areas around new development since 2008.  The detailed 2008 and 2016 
tables appear in the Appendices of this report. 
 
The final 2016 updated Regional Green Infrastructure map is shown in Figure 3.  
 

Table 1.  Comparative Statistics on Building Activity & Inventory: Pre-2000, 2000-2008, 2009-2016 
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Source: RDS, L.L.C., August 26, 2016 

 

 
 
 
 

Figure 3.  Updated Regional Green Infrastructure Map, 2016 
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Table 2.  2009-2016 Building Buffer Acreage Losses by Locality and By Type 

Table 3.  Net Change in Acreage by Green Infrastructure Component and Locality 

 

 

Green Infrastructure Network 
Component Layer 

Acreage Lost from 2009 - 2016 Building Buffers (100 meters) 
Caroline King George Spotsylvania Stafford Fredericksburg PD 16 

High-Value Eco-Core Areas 5.98 82.30 295.02 523.41 0.00 906.70
Contributing Eco-Core Areas 37.79 217.23 1,025.89 1,224.30 39.27 2,544.48
Eco-Corridor Areas 4.97 168.32 54.21 78.71 0.00 306.21
Total GI Network Acreage Loss 48.73 467.85 1,375.12 1,826.42 39.27 3,757.39

 

Green Infrastructure Network 
Component Layer 

Percent Share of Acreage Lost by Network Component by Locality 
Caroline King George Spotsylvania Stafford Fredericksburg PD 16 

High-Value Eco-Core Areas 12.26% 17.59% 21.45% 28.66% 0.00% 24.13%
Contributing Eco-Core Areas 77.54% 46.43% 74.60% 67.03% 100.00% 67.72%
Eco-Corridor Areas 10.20% 35.98% 3.94% 4.31% 0.00% 8.15%
Pct. Loss by Locality 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

Source: RDS, LLC, August 16, 2016 

 
 

Locality 
Total 2008 - 2016 Development Impact (Lost Acreage) 

Land Area Hi-Value Contributing Eco- Total GI Percent Loss
(Acres) Eco-Cores Eco-Cores Corridors Footprint Since 2008 

Caroline 343,596.80 -5.98 -37.79 -4.97 -48.73 -0.02%
King George 114,969.60 -82.30 -217.23 -168.32 -467.85 -0.88%
Spotsylvania 256,960.00 -295.02 -1,025.89 -54.21 -1,375.12 -1.18%
Stafford 172,134.40 -523.41 -1,224.30 -78.71 -1,826.42 -2.12%
Fredericksburg 6,720.00 0.00 -39.27 0.00 -39.27 -4.10%
GWRC Total 894,380.80 -906.70 -2,544.48 -306.21 -3,757.38 -0.81%

    
Source: RDS, LLC, August 16, 2016 

In order to put in perspective the 3,757.38 acre loss over the last 8 years of regional green infrastructure area 
due to development encroachment, this land cover conversion is equivalent to the loss of 56 percent of the 
City of Fredericksburg’s total land area (6,720 acres) or 36 percent of the total land area (10,361.6 acres) of 
the Fredericksburg-Spotsylvania National Military Park which, like the regional green infrastructure asset, is 
spread across the region and constitutes part of the remaining regional green infrastructure network.   

D. Changes in Conserved Lands Inventory 
 
One of the recommendations of the regional Green Infrastructure Plan was that the Region should promote 
the acquisition of additional conservation easements in support of the statewide goal adopted under both 
Gov. Kaine’s and Gov. McDonnell’s administrations.  The Plan sets out a regional goal of an additional 
14,700 acres of land to be placed under conservation easement to achieve the region’s “fair-share” of the 
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Table 4.  Pre- and Post-2011 Conservation Easement Lands Inventory by Locality 

statewide goal.   Provided in this section is an update on the Region’s performance toward achieving this 
goal. 

The simplest approach to account for changes in the regional conserved lands inventory (although not 
necessarily the most exhaustive and complete) is to analyze the VDCR conserved lands database for new 
easements added in the Region since 2011 when the Plan was completed. While other sources could be used 
that might enhance this analysis, the benefit of using VDCR data is that the same data are used to measure 
progress in the Commonwealth toward achieving the 400,000 acre statewide goal (so it provides an “apples 
to apples” comparison with statewide conservation progress tracking).   The results of this analysis is shown 
below in Table 4. 

 

 

Locality Time Period Acres Easements Pct. of Local
Caroline County Pre-2011 3,747.02 16 57.14%

2011 through 6/20/2016 3,566.17 12 42.86%
  Total 7,313.19 28 100.00%
King George County Pre-2011 2,280.93 15 68.18%

2011 through 6/20/2016 1,437.92 7 31.82%
  Total 3,718.85 22 100.00%
Spotsylvania County Pre-2011 3,122.10 23 79.31%

2011 through 6/20/2016 749.48 6 20.69%
  Total 3,871.58 29 100.00%
Stafford County Pre-2011 1,944.76 19 63.33%

2011 through 6/20/2016 582.39 11 36.67%
  Total 2,527.15 30 100.00%
City of Fredericksburg Pre-2011 152.86 4 80.00%

2011 through 6/20/2016 2.80 1 20.00%
  Total 155.66 5 100.00%
PD 16 Area Pre-2011 11,247.67 77 67.54%

2011 through 6/20/2016 6,338.76 37 32.46%
  Total 17,586.43 114 100.00%
Post-2010 Pct. of regional GI Conservation Goal (14,700 acres) 43.12% 
Post-2010 Pct. of Total Acres Under Easement 36.04% 
Source: RDS, LLC summary of Conserved Lands database maintained by Virginia Department of Conservation and Recreation, dated 6/20/16. 

From the above analysis, one can conclude that 43% of the regional GI Plan’s land conservation acreage 
goal has been met “organically” by private and public land owner actions without any overt and/or direct 
local public policy action to promote land conservation as an instrument to sustain the region’s high quality 
of life and as a ”BMP” for local, state and CB water quality protection and other ecosystem services 
benefits.    

A map of the post-2010 new conserved lands inventory is shown on the next page in Figure 4.  Areas 
highlighted in red in Figure 4 are lands placed under easement since Oct. 1, 2011, after the Plan was 
completed. 
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Source: RDS, LLC, based on data from VDCR 6/20/16 Conserved Lands “Easements” database. 

The VDCR Conserved Lands inventory is made up two databases, i.e. one for lands under conservation 
easement (of various types) and another for lands owned by federal, state, and local government used as 
parkland or military installations, as well as lands owned under fee simple title by various conservation 
lands trusts.   GWRC consultants enhanced these data in 3 ways: a) additional local government owner 
parks were added to the list, b) the acreages reported were disaggregated for each locality in PD 16 and c) 
conserved lands extending beyond the PD 16 service area were cropped to the regional border and lands that 

Figure 4.  PD16 Conserved Lands Inventory (Pre- and Post-2010) 
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straddled a county border were split to report the corresponding portion of total acreage by the affected 
counties.  The resulting enhanced conserved lands inventory is shown in Table 5. 

   

Conserved Land Property Ownership Caroline 
King 

George Spotsylvania Stafford 
City of 

Fredericksburg PD16 Total 
Abel Reservoir Local Govt.       245.65   245.65 
Alexander Berger Memorial Sanctuary Private Trust-TNC     127.75     127.75 
Alum Spring Park Local Govt.         20.32 20.32 
Aquia Landing Park Local Govt.       19.54   19.54 
Aquia Landing Park Local Govt.       58.49   58.49 
Arritt Park Local Govt.     26.50     26.50 
Austin Ridge Park Local Govt.       57.60   57.60 
Autumn Ridge Park Local Govt.       32.34   32.34 
Barnsfield Park Local Govt.   157.30       157.30 
C. T. Smith Park Local Govt. 10.20 10.20 
Caledon State Park State Govt.-VDCR   2,595.39       2,595.39 
Caroline Recreation Park Local Govt. 40.84         40.84 
Chewning Park Local Govt.     10.00     10.00 
Chichester Park Local Govt.       112.53   112.53 
Chotank State Natural Area Preserve Private Trust-VOF   1,107.90       1,107.90 
City Dock Local Govt.         0.87 0.87 
Civil War Park Local Govt.       45.02   45.02 
Cosner Park Local Govt.     11.00     11.00 
Crow's Nest State Natural Area Preserve State Govt.-VDCR       2,872.07   2,872.07 
Curtis Memorial Park Local Govt.       500.00   500.00 
Curtis Memorial Park Local Govt.       563.07   563.07 
CVBT Holding Private Trust-CVBT     317.69   11.20 328.89 
CWT Holding Private Trust-CWT 6.36   415.84     422.20 
DGIF Holding State Govt.-VDGIF 2.20         2.20 
Dixon Park Local Govt.         46.82 46.82 
Duff Green Park Local Govt.       58.65   58.65 
Embrey Mill Park Local Govt.       180.06   180.06 
Ferry Farm Park Local Govt.       192.84   192.84 
Fort AP Hill Military Reservation Fed. Govt.-US Army 74,727.19         74,727.19 
Fredericksburg & Spotsylvania Nat'l Military Park Fed. Govt.-USNPS 56.08   11,634.74 93.73 28.10 11,812.65 
Fredericksburg National Cemetary Fed. Govt.-USNPS         10.96 10.96 
Gary Melchers Belmont Park Local Govt.       68.34   68.34 
Government Island Local Govt.       54.29   54.29 
Harrison  Road Park Local Govt.     22.00     22.00 
Historic Port of Falmouth Local Govt.       33.42   33.42 
Hunting Run Recreation Area Local Govt.     20.00     20.00 
Hurkamp Park Local Govt.         1.80 1.80 
John Lee Pratt Park Local Govt.       166.36   166.36 
Lake Anna State Park State Govt.-VDCR     2,823.43     2,823.43 
Lake Mooney Reservoir & Park Local Govt.       1,908.80   1,908.80 
Lands End Wildlife Management Area State Govt.-VDGIF   468.23       468.23 
Lee Hill Park Local Govt.     20.00     20.00 
Little Falls Boat Ramp Local Govt.       100.69   100.69 
Loriella Park Local Govt.     208.00     208.00 
Lowe Massey Park Local Govt. 5.40         5.40 
Marshall Center/Legion Fields Park Local Govt.     24.00     24.00 
Marshall Park Local Govt.     25.00     25.00 
Mary Lee Carter Park Local Govt.     4.00     4.00 
Mattaponi Wildlife Management Area State Govt. 2,542.60         2,542.60 
Maury Playground Local Govt.         5.97 5.97 
MCB - Quantico  Fed. Govt.-USMC       83,986.17   83,986.17 
Memorial Park Local Govt.         7.47 7.47 
Motts Run Reservoir and Park Local Govt.     873.51     873.51 
Ni River Recreation Area Local Govt.     5.00     5.00 
NSWC - Dahlgren Fed. Govt.   4,367.20       4,367.20 

Table 5. Updated Conserved Lands Acreage Inventory, 2016 
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Conserved Land Property Ownership Caroline 
King 

George Spotsylvania Stafford 
City of 

Fredericksburg PD16 Total 
NVCT Holding Private Trust-NVCT       70.00   70.00 
Old Mill Park Local Govt.         50.00 50.00 
Patawomeck Park Local Govt.       466.59   466.59 
Patriot Park Local Govt.     131.00     131.00 
Pettigrew Wildlife Management Area State Govt.-VDGIF 916.62         916.62 
John Lee Pratt Park Local Govt.       65.84   65.84 
Rappahannock River Valley National Wildlife Refuge Fed. Govt.-USFWS 79.25 469.76       549.01 
River Road Park Local Govt.       35.57   35.57 
Riverfront Park Local Govt.         2.77 2.77 
Robert Farmer Park Local Govt. 7.60         7.60 
Saint Clair Brooks Park Local Govt.       202.25   202.25 
Sealston Sports Complex Local Govt.   45.10       45.10 
Shiloh Park Local Govt.   33.20       33.20 
Smith Lake Park Local Govt.       187.31   187.31 
Smith Lake Reservoir Local Govt.       186.45   186.45 
Snowden Park Playground Local Govt.         24.95 24.95 
Stafford Civil War Park Local Govt.       108.44   108.44 
TNC Land Holding Private Trust 174.88         174.88 
TNC Preserve Private Trust 22.99   713.60     736.59 
Virginia Central Trail Local Govt.     5.40     5.40 
W.L. Harris Playground Local Govt.         0.81 0.81 
Wayside Park Local Govt.   10.50       10.50 
Widewater State Park State Govt.-VDCR       1,100.00   1,100.00 
Willowmere Park Local Govt.       136.60   136.60 
TOTAL ACREAGE   78,592.21 9,254.58 17,418.46 93,908.72 212.04 199,386.01 

Sources: 
VDCR, Conserved Lands Database, 6/20/2016. 
Caroline Co. On-line GIS & Dept of Parks and Recreation website and staff e-mail 
King George Co., On-line GIS & Dept of Parks and Recreation 
City of Fredericksburg, On-line GIS & Dept of Parks and Recreation website 
Spotsylvania Co., On-line GIS & Dept of Parks and Recreation website 
Stafford Co., On-line GIS & Dept of Parks and Recreation website 

E. Other Green Infrastructure Data 
 
Since the original regional green infrastructure plan was developed, additional spatial data sources and 
related mapping work has been done which could further inform local land use planning and the possible 
integration of land conservation goals into local governments’ comprehensive planning and management of 
development impact on the natural environment.  Among these new data sources are: 
 
1. The NRCS Soil Classification System4 data that define permeable (Types A & B) and impermeable 

(Types C & D) soil types.  To the extent that development site planning can concentrate on using areas 
with soil types C & D for constructing impermeable surfaces, and preserve the areas of Types A & B 
soils to retain their natural character, there will be less overall adverse impact on the environment.  See 
Figure 5 for a regional example of this mapping resource. 

 
 

                                                             
4 Source: http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/survey/class/  
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Figure 5.  PD16 Regional Map of NRCS Soil Types A & B 

Source: Prepared by RDS, LLC from NRCS soil data provided by Conservation Concepts, LLC. 
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Source: Extracted from VDOF statewide FCV spatial data file by RDS, LLC.

2. The Virginia Department of Forestry’s statewide map of Forest Conservation Value5 (based on 2010 
land cover imagery), takes into account forest cover types, as well as topography, proximity to streams, 
and other characteristics to define forested lands most beneficial to conserve and preserve. The Virginia 
Department of Forestry has established a relative Forest Conservation Value (FCV) for all of the 
forestland in the state. This FCV ranking is based on the level of benefits provided by a particular area 
of forest in combination with the level of threat the area faces from conversion to another land use, 
primarily to development. The FCV map divides the state’s forestlands into five categories, the Virginia 
Department of Forestry (VDOF) has identified categories 4 and 5 as having high forest conservation 
value. While all forests provide a range of benefits and the threat of forest conversion is widespread, the 
VDOF recommends that these high conservation value forests be given priority in land conservation 
efforts such as donated conservation easements, PDR programs, or Ag-Forestal Districts. See Figure 6 
for a regional example of this mapping resources. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                             
5 Source: http://www.dof.virginia.gov/resources/gis/FCV_statewide.zip  

Figure 6.  PD16 Regional Map of VDOF Forest Conservation Value (FCV) 
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3. The Virginia High Resolution Land Cover6 dataset, based on 2013 and 2014 1-meter resolution imagery 

and LIDAR data, to be used in defining higher resolution land cover for the Chesapeake Bay Land 
Cover Change and TMDL water quality models.  These data, anticipated to have a 95% accuracy rate, 
are expected to become available in late summer, 2016.  This data will provide a consistent platform for 
regional and local land cover analysis and, going forward, provide a baseline for land cover change 
analysis to support environmental protection and various environmental and development monitoring 
programs.  Virginia’s high-resolution land cover data developed by Worldview Solutions Inc. (WSI) 
will be available to localities following completion of Sanborn’s quality assurance/quality control 
process and any necessary corrections by WSI. The data will be available on the VGIN GIS Server at: 

http://gismaps.vita.virginia.gov/arcgis/rest/services. 
 

The U.S. Geological Survey has developed a website to facilitate the review and dissemination of the 
Phase 6 Land Use Database, including that produced under separate contract in Virginia.  The website 
works best using Google Chrome and can be accessed at: http://chesapeake.usgs.gov/phase6/.  This data 
source, along with the others mentioned above, provide an excellent resource to re-define and re-
delineate the regional green infrastructure network and support the development of watershed 
implementation plans for regulated and non-regulated communities alike.  It is anticipated that this 
dataset will be updated by the Commonwealth of Virginia on a periodic basis and serve as an invaluable 
resource to local governments, non-governmental organizations (e.g. conservation groups, land trusts, 
etc.) and scientific researchers focusing on land cover change and its environmental and water quality 
impacts. 

 

 

 

  

                                                             
6 Source: http://www.chesapeakebay.net/channel_files/23454/revised_webinar_whitepaper_012916.pdf and further described at: 
http://www.chesapeakebay.net/channel_files/22430/high_resolution_land_cover_data_in_the_chesapeake_bay_watershed_2_16.pdf 
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F. Appendices 
 
Methodological Summary of Green Infrastructure Map Update 
 
A. 2008 Plan Data Standardization 

1. Convert 2008 Plan Files from ESRI Shp to Maptitude dbd files 
2. Standardize Map Layers to Eliminate Overlap 

a) High-Value Eco-Core Clean-Up 
i. Use Polygon Overlay Tool to Conflate Corridors with HV Eco-Cores 

ii. Save as: Ovrly 08 HV EC & Corridors 
iii. Edit resulting overlay layer to merge all HV EC areas bisected by Eco-corridor 
iv. Export result as 2008 Fnl Hi-Val Eco-Cores 
v. Select all corridor areas not in 2008 Fnl Hi-Val Eco-Cores & export to 2008 HV Core 

Residual 
b) Contributing Eco-Cores Clean-Up 

i. Use Polygon Overlay Tool to Conflate Corridors with Contributing Eco-Cores 
ii. Save as: Ovrly 08 Cont Eco-Cores & Corridors 

iii. Edit resulting overlay layer to merge all Contr. Eco-Core areas bisected by Eco-corridor 
iv. Export result as 2008 Fnl Contributing Eco-Cores 
v. Select all corridor areas not in 2008 Fnl Contributing Eco-Cores & export to 2008 Contr. 

Core Residual 
c) 2008 Eco-Corridors 

i. Open Steps a) & b) residual files & merge to create 2008 Fnl Eco-Corridor file. 
 

B. Prepare Post 2008 Building Data 
1. Select all building points for each jurisdiction where “Built Year” > 2008 
2. Save selection set as “FIPS_Pst-2008 Bldg Pts” 
3. Merge five “FIPS_Pst-2008 Bldg Pts” into PD16 Pst-2008 Bldg Points 
4. Open 3 final 2008 Eco-layers with PD16 Pst-2008 Bldg Points, tag points with layer ID from 

corresponding eco-layer 
5. Build buffer layer for each of 3 eco-layer bldg. points 

a) Pst-2008 HV-EC Bldg Buffer 
b) Pst-2008 Contr.-EC Bldg Buffer 
c) Pst-2008 Eco-Corridor Bldg Buffer 

 
C. Conflate Post-2008 Bldg Buffer Layers with 3 2008 Eco-Layers 

1. Use Polygon Overlay tool to subtract Pst-2008 HV-EC Bldg Buffer layer from 2008 Fnl Hi-Val Eco-
Cores 
a) Edit resulting table to delete all buffer areas from 2008 Fnl Hi-Val Eco-Cores 
b) Save result as 2016 High-Value Eco-Cores layer 

2. Use Polygon Overlay tool to subtract Pst-2008 Contr-EC Bldg Buffer layer from 2008 Fnl Contr. 
Eco-Cores 
a) Edit resulting table to delete all buffer areas from 2008 Contributing Eco-Cores 
b) Save result as 2016 Contr. Eco-Cores layer 
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3. Use Polygon Overlay tool to subtract Pst-2008 Eco-Corridor Bldg Buffer layer from 2008 Fnl Eco-
Corridor layer 
a) Edit resulting table to delete all buffer areas from 2008 Fnl Eco-Corridor layer 
b) Save result as 2016 Eco-Corridor layer 

 
D. Tabulate 2008 and 2016 Comparative Acreage results by Eco-Layer & Enter in Impact Analysis 

Spreadsheet 

  



PD16 GREEN INFRASTRUCTURE PLAN: 2016 UPDATE 19 

 

Figure 7.  Updated Caroline County Green Infrastructure Map 
 

 
 

Author’s Note: The updated eco-corridors shown above transecting underlying High-Value and Contributing Eco-
Core areas are shown only for consistency with the 2012 Regional Green Infrastructure Plan.  The acreages 
calculated by GI network component shown in the Development Impact Analysis section of this report are not 
consistent with this graphical depiction as the Eco-corridors terminate at the edge of any connecting High-Value or 
Contributing Eco-Core area.  
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Figure 8.  Updated King George County Green Infrastructure Map 
 

 

Author’s Note: The updated eco-corridors shown above transecting underlying High-Value and Contributing Eco-
Core areas are shown only for consistency with the 2012 Regional Green Infrastructure Plan.  The acreages 
calculated by GI network component shown in the Development Impact Analysis section of this report are not 
consistent with this graphical depiction as the Eco-corridors terminate at the edge of any connecting High-Value or 
Contributing Eco-Core area.  
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Figure 9.  Updated Spotsylvania County Green Infrastructure Map 
 

Author’s Note: The updated eco-corridors shown above transecting underlying High-Value and Contributing Eco-
Core areas are shown only for consistency with the 2012 Regional Green Infrastructure Plan.  The acreages 
calculated by GI network component shown in the Development Impact Analysis section of this report are not 
consistent with this graphical depiction as the Eco-corridors terminate at the edge of any connecting High-Value or 
Contributing Eco-Core area.  
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Figure 10.  Updated Stafford County Green Infrastructure Map 
 

Author’s Note: The updated eco-corridors shown above transecting underlying High-Value and Contributing Eco-
Core areas are shown only for consistency with the 2012 Regional Green Infrastructure Plan.  The acreages 
calculated by GI network component shown in the Development Impact Analysis section of this report are not 
consistent with this graphical depiction as the Eco-corridors terminate at the edge of any connecting High-Value or 
Contributing Eco-Core area.  
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Figure 11.  Updated City of Fredericksburg Green Infrastructure Map 
 

 

Author’s Note: The updated eco-corridors shown above transecting underlying High-Value and Contributing Eco-
Core areas are shown only for consistency with the 2012 Regional Green Infrastructure Plan.  The acreages 
calculated by GI network component shown in the Development Impact Analysis section of this report are not 
consistent with this graphical depiction as the Eco-corridors terminate at the edge of any connecting High-Value or 
Contributing Eco-Core area.  
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Table 6. Detailed Green Infrastructure Update Data 
 

Locality 
  2008 GI Area by Component (Acres) 
Total Area Hi-Value Contributing Eco- Total GI GI Share of Balance of  Non-GI Pct. of 

(Acres) Eco-Cores Eco-Cores Corridors Footprint Local Area Local Area Total Area 
Fredericksburg 6,720.00 358.40 593.34 6.40 958.14 14.26% 5,761.86 85.74% 
Caroline 343,596.80 108,190.70 97,195.69 1,508.84 206,895.23 60.21% 136,701.57 39.79% 
King George 114,969.60 13,208.97 38,640.70 1,325.07 53,174.74 46.25% 61,794.86 53.75% 
Spotsylvania 256,960.00 45,623.97 68,741.08 2,347.45 116,712.51 45.42% 140,247.49 54.58% 
Stafford 172,134.40 46,286.86 38,278.89 1,690.28 86,256.03 50.11% 85,878.37 49.89% 
GWRC Total 894,380.80 213,668.90 243,449.70 6,878.04 463,996.65 51.88% 430,384.15 48.12% 

 

Locality 
Pct. of 2008 GI Area by Component (Regional Share) 

Regional Hi-Value Contributing Eco- Total GI GI Share of Balance of  
  Acreage Eco-Cores Eco-Cores Corridors Footprint Local Area Local Area 

Fredericksburg 0.75% 0.168% 0.244% 0.093% 0.21% 27.48% 85.74% N/A 
Caroline 38.42% 50.635% 39.924% 21.937% 44.59% 116.07% 39.79% N/A 
King George 12.85% 6.182% 15.872% 19.265% 11.46% 89.15% 53.75% N/A 
Spotsylvania 28.73% 21.353% 28.236% 34.130% 25.15% 87.55% 54.58% N/A 
Stafford 19.25% 21.663% 15.724% 24.575% 18.59% 96.59% 49.89% N/A 
GWRC Total 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 48.12%   

 

Locality 
  1st Qtr. 2016 Remaining Green Infrastructure Network Area 
Total Area Hi-Value Contributing Eco- Total GI GI Share of Balance of  Non-GI Pct. of 

(Acres) Eco-Cores Eco-Cores Corridor Footprint Local Area Local Area Total Local Area 
Fredericksburg 6,720.00 358.40 554.07 6.40 918.87 13.67% 5,801.13 86.33% 
Caroline 343,596.80 108,184.72 97,157.90 1,503.87 206,846.50 60.20% 136,750.30 39.80% 
King George 114,969.60 13,126.67 38,423.47 1,156.75 52,706.89 45.84% 62,262.71 54.16% 
Spotsylvania 256,960.00 45,328.95 67,715.19 2,293.24 115,337.39 44.89% 141,622.61 55.11% 
Stafford 172,134.40 45,763.45 37,054.59 1,611.57 84,429.61 49.05% 87,704.79 50.95% 
GWRC Total 894,380.80 212,762.20 240,905.23 6,571.83 460,239.26 51.46% 434,141.54 48.54% 

 

Locality 
Pct. of 1st Qtr. 2016 Remaining Green Infrastructure Network Area (Regional Share) 

Regional Hi-Value Contributing Eco- Total GI 
  

Local Share of Regional 
 Non-GI Network Area Acreage Eco-Cores Eco-Cores Corridor Footprint 

Fredericksburg 0.75% 0.168% 0.230% 0.097% 0.20% N/A 1.34% 
Caroline 38.42% 50.848% 40.330% 22.884% 44.94% N/A 31.50% 
King George 12.85% 6.170% 15.950% 17.602% 11.45% N/A 14.34% 
Spotsylvania 28.73% 21.305% 28.109% 34.895% 25.06% N/A 32.62% 
Stafford 19.25% 21.509% 15.381% 24.522% 18.34% N/A 20.20% 
GWRC Total 100.00% 100.00% 100.00% 100.00% 100.00%   100.00% 

 
Source: Calculated by RDS, L.L.C. based on GI Network update methodology described herein.  
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Locality 
2008 - 2016 Development Impact (Lost Acreage) 

Hi-Value Contributing Eco- Total GI Percent Loss 
Eco-Cores Eco-Cores Corridors Footprint Since 2008 

Fredericksburg 0.00 -39.27 0.00 -39.27 -4.10%
Caroline -5.98 -37.79 -4.97 -48.73 -0.02%
King George -82.30 -217.23 -168.32 -467.85 -0.88%
Spotsylvania -295.02 -1,025.89 -54.21 -1,375.12 -1.18%
Stafford -523.41 -1,224.30 -78.71 -1,826.42 -2.12%
GWRC Total -906.70 -2,544.48 -306.21 -3,757.38 -0.81%

 

Locality 

2008 - 2016 Development Impact 
(Change in Regional Share of GI Network Asset, by Component) 
Hi-Value Contributing Eco- Total GI 

Eco-Cores Eco-Cores Corridors Footprint 
Fredericksburg -0.001% 0.014% -0.004% 0.007% 
Caroline -0.213% -0.406% -0.946% -0.353% 
King George 0.012% -0.077% 1.664% 0.008% 
Spotsylvania 0.048% 0.128% -0.765% 0.093% 
Stafford 0.154% 0.342% 0.053% 0.245% 
GWRC Total 0.000% 0.000% 0.000% 0.000% 

 
  Source: Calculated by RDS, L.L.C. based on GI Network update methodology described herein. 
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