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Topics 
 Green Infrastructure 
Planning Concepts 

 Case Example: 
Charlottesville 

 Marketing to Green 
Buyers 

 Application Tool: 
InFOREST (if time) 



GREEN INFRASTRUCTURE 

The mission of the nonprofit 
Green Infrastructure Center is to 
help localities evaluate their 
natural assets and manage them 
to maximize ecological, economic 
and cultural returns.  

We conduct green infrastructure 
planning at the regional, county, 
city and town scales. 

www.gicinc.org 
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GIC field tests in Virginia  
 Charlottesville City (2006) 

Madison County  (2007) 

Lynchburg City(2008) 

New Kent County (2009) 

Crater and Richmond Regional Planning 
Districts (2009) 

Staunton City (2009) 

Accomack County (2010) 

Nelson County (2011) 

City of Richmond (2010-11) 

Richmond Bellemeade Watershed (on-going) 

These field tests are used to inform our 
planning guide now underway for VA, NC , AR. 

 

We also provide consulting to 
other regions, such as the New 
River Valley PDC, Northern Va. 
Regional Commission and 
Rappahannock Rapidan 
Regional Commission.  
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Thanks to Our Current Funders! 
 
 
 
 
 
 
 
 
 
 

http://www.bluemoonfund.org/
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InFOREST (if time) 
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Buildings and Sites: 

1980s on: Green Building: energy efficient, 
low or no toxics in materials, less or no waste, 
locally sourced, minimize site impacts, reduce 
stormwater runoff … 

Green Building Standards: 

 

 

 

Sustainable Sites Initiative ASLA (new) 

There is a movement to begin to 
incorporate more land conservation within 
the green building world… 

 

Presenter
Presentation Notes
SS: Benchmarks 15 prerequisites and 51 potential credits = 250-point-scale rating system. Earns 1- 4 stars for 40, 50, 60 or 80 percent of the total points, respectively. Credits cover the use of  greenfields, brownfields or greyfields; materials; soils and vegetation; and construction and maintenance. http://www.asla.org/ContentDetail.aspx?id=25064

http://earthcraft.org/
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Example of Credit: SS Credit 
5.1 Sustainable Sites: 

 
Protect or Restore Habitat    

(1 point) 

Image courtesy of: D.C. Greenworks 

On previously developed sites, restore 
or protect a minimum of 50% of the site 
area (excluding the building footprint) 
with native vegetation. 

Vegetated roofs may include roof 
surface area in these calculations as 
long as they meet SS credit 2 for 
development density. 

Presenter
Presentation Notes
System requires extra work beyond what a locality would mandate, example…Part 2: Designed Landscape Water Requirement (DLWR): enter the average monthly precipitation (inches/month) for the site’speak watering month, the area of each hydrozone (in square feet), and the plant type, landscape coefficient, anddistribution uniformity for each hydrozone in Part 2 of the Irrigation Calculator (sample data shown here). Sum of the hydrozone areas must equal the total area of the irrigated landscape entered in Part 1 of the calculator. DLWRH = RTM x [(ET0 x KL) - Ra] x A x CuWhere:RTM = Run time multiplier, equal to 1/low quarter distribution uniformity (dimensionless)ET0 = average reference evapotranspiration (ET0) for the site's peak watering month, provided locally (inches/month)KL = Landscape coefficient for type of plant in that hydrozoneRa = Allowable rainfall (25% of average monthly rainfall for the site’s peak watering month, provided locally (inches/month)A = Area of hydrozone (square feet)Cu = Conversion factor (0.6233 for results in gallons/month)
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While thinking about greening our buildings, 
sites and spaces is important, we need to be 
able to think both … 

Multiscalar and Holistically! 

Need to get away from thinking of our sites 
as islands … 

Let’s try to think about everything; region, 
linkages, sites and buildings and then cycles, 
streams and connections too! 

 

 



GREEN INFRASTRUCTURE 

Infrastructure (n): the substructure or underlying foundation…on which the continuance 
and growth of a community or state depends. 

Infrastructure: What’s in a name? 

Presenter
Presentation Notes
Just like gray infrastructure (roads, utilities, schools, etc) – green infrastructure enables our basic ecological function
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A planimetric map of a Washington DC shows a neighborhood’s gray infrastructure 
including buildings and roads (left). Classified high-resolution satellite imagery adds 
a green infrastructure data layer (trees and other vegetation) (right).   
Source: American Forests 

What is Green Infrastructure? 

Presenter
Presentation Notes
In green infrastructure planning we look at the community from a natural systems perspective -- evaluating and restoring natural underpinnings of the built environment to create healthful and resilient communities – both ecosystems and “people systems”.
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Green Infrastructure Principles 

“An interconnected network of a wide range of landscape 
elements that  

support native species,  

maintain natural ecological processes,  

sustain air and water resources, and  

contribute to the health and quality of life for communities 
and people.” 

 

Source: Green Infrastructure: Linking Landscapes and Communities, Benedict and 
McMahon (2006) 

Presenter
Presentation Notes
An interconnected network of a wide range of landscape elements needed for environmental, social, and economic sustainability
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What Is Green/Blue Infrastructure Planning?  

“Strategically planned and managed networks of natural lands, 
working landscapes and other open spaces that conserve  
ecosystem values  and functions and provide associated benefits to 
human populations”    
 

It’s about connecting 
the landscape!  

Presenter
Presentation Notes
Green infrastructure planning connects intact habitat blocks through a network of corridors to allow people, wildlife and plants to move across the landscape.  A connected landscape makes species less susceptible to extinction while allowing for both conservation and recreation.
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Who can use these corridors? (300 meters is ideal…) 
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 Who prefers interior forest cores?     

Birds, e.g. cerulean warbler, 
Scarlet tanager 

Mammals, e.g. black bear, 
bobcat, n. flying squirrel 

Amphibians, e.g. spotted 
salamander  
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Dividing a large 
core into two 
smaller cores = 
less interior 
habitat 

 

Presenter
Presentation Notes
Removes interior habitatReduces interior species populationReduces diversity of interior species 
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What kinds of forests will we have? 
More fragmented, less natives, 

more invasives… 
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Natural Assets are Green Infrastructure 
Green infrastructure includes all landscape elements that support our existence.    

Presenter
Presentation Notes
An interconnected network of a wide range of landscape elements needed for environmental, social, and economic sustainability
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Soils suited for forestry or 
agriculture provide an 
ecosystem service and 
their locations vary and 
should be considered in 
land planning.   
 

While Virginia’s forests have increased in 
acreage overall  in the past 70 years, the 
state is losing an average of 16,000 acres 
annually to land conversion.  

And, while total acreage is important, the 
quality and intactness of these forests 
also matters. Forest fragmentation 
remains the greatest threat to southern 
forests. 
 

Natural Assets Include Land Suited for Farms or Forestry 

Presenter
Presentation Notes
Figures cited from Va. Dept. of Forestry. The pictures in this slide are from Madison County VA.  The top photo is a farmer gathering Hay in Shelby in Madison.
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Natural Assets Also Support Cultural Assets 
Natural assets support the landscape context for historic and recreation features.    

Presenter
Presentation Notes
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 Conserving working lands such 
as farms and forests, that 
contribute to the economy. 

 Protecting and preserving    
water quality and supply. 

 Providing cost-effective 
stormwater management and 
hazard mitigation. 

 Preserving biodiversity and 
wildlife habitat. 

 Improving public health, quality 
of life and recreation networks. 

Benefits of Green and Blue Infrastructure Plans  
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Why Green Infrastructure Plans Now? 
Growth and land use conflicts 

U. S. Region Pop. Change Change in 
Urbanized 
Land 

Midwest 7.06% 32.3% 

Northeast 6.91% 39.10% 

South 22.23% 59.61% 

West 17.02% 48.94% 

Total U.S. 17.02 % 47.14% 
Farm Photo Credit: Conservation Fund 

Presenter
Presentation Notes
Source: Fulton, Pendall, Nguyen, Harrison: Who Sprawls Most: How Growth Patterns Differ Across the U.S., July 2001
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Where to develop? 

 
Smart 
Growth = 

Using 
Existing (grey)  
Infrastructure 

 
 
But is this enough? 
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Typical plan = 

Save ½ 
Build ½ 

 
 

While this approach 
is simple, it does not 
conserve our best 
resources.  
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Need to consider: 
 

What are all 
the assets? 

 

Grey + Green = 

Smart + Green 
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Here’s the problem when cluster 
developments don’t look outside the parcel: 
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Green infrastructure approach 
helps keep corridors intact. 
 

Undeveloped 
parcel: PDR, 
TDR, 
Easement? 
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Species protection in Virginia 

 

 •  Wood turtles 
•  Karner blue butterfly 
•  Prairie tiger moth 
•  Bald eagles  
•  Hill's thistle  
•  Eastern massasauga    

 rattlesnakes 
•  Red-shouldered hawks  
 

http://museum.gov.ns.ca/mnh/nature/turtles/thumbs/images/76.jpg
http://www.prairiefrontier.com/pages/butterflies/kblarge.jpg
http://animaldiversity.ummz.umich.edu/site/resources/washtenaw_audubon/pcd4614_093.jpg/view.html
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a landscape-scale GIS analysis for identifying, prioritizing, and linking natural habitats in Virginia 
 
www.dcr.virginia.gov/natural_heritage/vclnagrn.shtml 
 

Virginia Natural Landscape Assessment 
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Length of 
Streams in 

Interior 
Forest 

 
Ecological Integrity 

 

Variety of 
Unmodified 

Wetlands 
 

Depth of 
Interior 

Total Area 

Conservation 
Site B-rank 

Index Area of 
Wildlife 

Action Plan 
Tier 1 

Essential 
Habitats 

Topographic 
Relief Index 

Core 
Isolation 

Index 

SCU and T&E 
Waters Index 

Image: VA Dept. of Conservation and Recreation 
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VCLNA Fragmentation Layer 

Image: VA Dept. of Conservation and Recreation 

Presenter
Presentation Notes
Due to the 30-meter resolution of the NLCD, some types of fragmentation were not visible in the imagery.For example, a forested area with narrow roads might appear as unbroken forest, because the canopy may cover the roads.  In order to get a better approximation of the actual fragmentation in the landscape, I developed this fragmentation layer.It is made up of data about pipelines, power lines, railroads, and roads.Magenta = pipelineDark Yellow = power lineBrown = railBlack = road
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Fragmented Land Cover Image 

Image: VA Dept. of Conservation and Recreation 

Presenter
Presentation Notes
Joe Weber of DCR used the fragmentation layer from the last slide to eliminate from the analysis any intersecting pixels in the NLCD.  This produced the fragmented NLCD layer.
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Cores 

Image: VA Dept. of Conservation and Recreation 

Presenter
Presentation Notes
Joe Weber of DCR then added back the 100 meter transition zone to create the core areas, shown in dark green.
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Corridor Analysis 

Image: VA Dept. of Conservation and Recreation 

Presenter
Presentation Notes
Joe Weber of DCR then used the suitability layer to create a cost-distance layer, which represents the least-cost-paths between cores.  For example, the shortest distance from one side of a mountain to the other might be to go straight over the top, however it might be faster and easier to go around the base of the mountain, i.e. the route around the mountain would be the least-cost-path.  Note that there is a finger identifying a lower-cost route here.  That’s the riparian area pointed out in the previous slide.
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Corridor Analysis 

Image: VA Dept. of Conservation and Recreation 

Presenter
Presentation Notes
The resulting corridors, shown here in yellow, went right through that finger.
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Comprehensive planning 

Park and open space planning  

Identify lands for PDR or TDR 
programs 

New ordinance development 

Species protection  

Heritage tourism and viewsheds 

Ag and Forestal Districts 

Transportation planning: roads/trails  

 

Green Infrastructure Planning Applications 

Public 

Private 

Regulatory Voluntary 
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Topics 
 Green Infrastructure 
Planning Concepts 

 Case Example: 
Charlottesville 

 Attracting Green Buyers 

 Application Tool: 
InFOREST (if time) 
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City of Charlottesville 
(small city example)   

Fall 2006 partnership with UVA 
Class, GIC and for city 
comprehensive planning 

 

Tree Canopy and Street Trees  
Streams and Stormwater 
Trails and Linkages 
Green Building  
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Transportation planning: 
roads and trails  

 

 Change from circuit to network 
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 Stream buffers are 
important for green 
infrastructure networks   

Meadow Creek 

Moore’s Creek 
Rivanna River 
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Goal: 100 foot buffer 

GIS to evaluate impacts 
based on buffer widths of 
50, 75 or 100 feet. 

 Not to impact > 30% 
existing structures. 

 

Urban Buffer Plan 
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Moore’s creek in Charlottesville – Before restoration 

May need to restore eroded 
streams. 

Planting trees in the 
floodplain is key.    

After – Habitat and geometry restored to natural patterns.   Wow! 
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 Mapped forest 
canopy in GIS by 
digitizing aerial 
photos. 
 
Set goals for 
future canopy 
Today = 31.6 % 
Future =  40 % 

Tree Canopy 

Presenter
Presentation Notes
Urban Tree Canopy (UTC) AnalysisDetermine existing tree canopy coverCharlottesville’s urban tree canopy covers approx. 2,096 acres (31.6%) of the city’s total land area (6,656 acres)American Forests recommends 40% tree coverCalculate benefits provided by urban forestAbsorbs and filters more than 203,665 lbs. of air pollutants each yearStores up to 90,194 tons of carbon in biomass
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The easiest and cheapest 
way to control urban 
stormwater is …the tree! 
 
Estimates for the amount of 
water a typical street tree 
can intercept in its crown, 
range from 760 
gallons/tree/year to  
4000 gallons/tree/year 
depending on species. This 
means less flooding, less 
property damages. 
 

Presenter
Presentation Notes
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Next: Where can we put new trees to get to 40%? 
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Street Trees: 
Simple Method 
  Street tree inventory 

and gap list for 5 
neighborhoods.  
 
484 new locations for 
trees found. 

  
 

Presenter
Presentation Notes
Trees include diverse range of native and non-native speciesMajority of street trees found in generally good condition.  Significant number of older trees will require maintenance or replacement in coming years.There are plenty of open locations, or “gaps,” in street tree network where new trees could be planted =  484 gaps for the 5 downtown neighborhoods.
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“We urge the federal government and state governments to enact 
policies and programs to meet or beat the target of reducing global 
warming pollution levels to 7 percent below 1990 levels by 2012, 

including efforts to: reduce the United States’ dependence on fossil 
fuels and accelerate the development of clean, economical energy 

resources and fuel-efficient technologies such as conservation, 
methane recovery for energy generation, waste to energy, wind and 

solar energy, fuel cells, efficient motor vehicles, and biofuels.”  
 

1026 mayors signed on to date and 11 Virginia localities including Charlottesville 

http://www.usmayors.org/climateprotection/ClimateChange.asp 

Mayor’s Climate Change Agreement = Impetus for GI 
since trees sequester carbon and cool urban areas  

Presenter
Presentation Notes
Mayor City Population William Euille Alexandria 128,283; Ron Rordam Blacksburg 39,573; David Brown Charlottesville 45,049; Stephanie Clark Covington 6,120; Joe Frank Newport News 180,150; Paul Fraim Norfolk 234,403; Dr. James Holley Portsmouth 100,565; L. Douglas Wilder Richmond 197,790; Howard Packett Salem 24,825; William Sessoms, Jr. Virginia Beach 425,257; Jeanne Zeidler Williamsburg 11,751
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Park Example:  
Planting trees  

Existing Conditions  modeled in 
CITYGreen 
Quarry Park, Charlottesville, VA 

 Doubles carbon 
sequestration 

from 63 to 104 
tons! 

 

 Alternative conditions  modeled in 
CITYGreen to add more trees. 
 

Modeler – Jonah Chirenza 

  Helps meet Mayor’s 
Climate Change 

Agreement  

Presenter
Presentation Notes
CITYgreen is a software tool for planners, landscape architects, engineers, developers, community groups, and regulatory agencies that helps make the economic case for green infrastructure by quantifying the important role that trees play in improving water quality, sequestering carbon, removing pollutants from the air, and capturing and filtering runoff.While there are other tools available for quantifying ecological resources, CITYgreen focuses on trees and the cost benefits associated with trees. ArcGIS ExtensionLand cover classification Utilizes extensive databaseUSFS UFORE data collectionNRCS soil databaseValues assigned based on specific preferences and data for reference city (with similar climate)
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Summary of Charlottesville Results 
 Tree canopy assessment and canopy goals  
 “Tree City USA” and DOF urban forest 

management plan grant 
 Tree survey and gap analysis methods 
 Forested stream buffer protection expanded 
 DOF adopts city as 1 of 5 Ches. Bay Model Cities 
 New trails connections and trail design standards 

to protect water quality. 
 New stormwater requirements and programs and 

green building goals too! 
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Topics 
 Green Infrastructure 
Planning Concepts 

 Case Example: 
Charlottesville 

 Attracting Green Buyers 

 Application Tool: InFOREST 
(if time) 
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Green Assets = Real Estate $$$ 

$ An old levee on Savannah River becomes a 
“riverwalk” with $8 million invested = a 
return of $198 million in new investment. 

$ National Association of Realtors Study 
(NAR) of homebuyers: 1-2% golfed, 5-6% 
swim and more than 50% use paths. 

$ NAR showed 57% of voters are more likely 
to purchase a home near to green space 
and 50% are willing to pay 10% more! 

$ Homes adjacent to a greenbelt in Boulder 
Colorado were valued 32% higher than 
those 3,200 feet distant (Correll et al, 1978). 
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Green Assets = Real Estate $$$ 

$ The existence of a park within 1,500 feet of 
a home increased its sale price between 
$845 and $2,262 (in 2000 dollars). (Economic Benefits of 
Recreation, Open Space, Recreation Facilities and Walkable Community Design, 2010) 

$ The larger the park, the more significant 
the property value increase. (ibid) 

$ Large natural forest areas have a greater 
positive impact on nearby property prices 
than smaller urban parks or developed 
parks such as playgrounds, skate parks or 
golf courses.  
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Important for reducing heat, 
sequestering pollutants and carbon  
(Cool Counties and Mayors Climate 
Change Initiatives) = livable cities. 

Provide more attractive areas for 
development, historic districts, 
commercial areas opportunities for 
people to interact with nature. 

A study by the University of Washington  
found that people shopped longer and 
more often in tree-lined retail areas and 
spent about 12 percent more money. 

 

 

Tree Canopy Values  

Presenter
Presentation Notes
Provide habitat and food for wildlifeRemove particulate pollution from the atmosphereSequester carbon and mitigate global climate changeAbsorb and filer runoff and protect water qualityConserve land by preventing soil erosionMitigate urban heat islands, reduce energy demandIncrease property valuesImprove children’s performance in schoolReduce levels of domestic violenceAttract  shoppers and tourists, andReduce  mental fatigue and stress.Urban Forestry News, Spring 2004 
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Small companies, especially those 
that are have well paid and skilled 
workforce place a strong importance 
on the “green” of the local 
environment. Crompton Love and Moore, 1997 

The creative class: artists, media, 
lawyers, analysts, make up 30 
percent of the U.S. workforce and 
they place a premium on outdoor 
recreation and access to nature. 
Florida, 2002 

The VA Creeper Trail = $2.5 million in 
new tourism dollars to Virginia and 
$1.5 million to Grayson County, along 
with 27 jobs in new businesses near 
the trail. (Bowker and Bergstrom, 2004)  

 

Green Assets: for job development 
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http://www.sierraclub.org/sprawl/community/transformations/index.asp 

Simulations are a great way to make the case for urban trees.       
This is Oakland, CA – would you live here? 

GI Visualization …. 
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 Access to fitness opportunities. (addresses 
obesity, nature deficit disorders) 

 Clean air – trees absorb pollutants, VOCs, 
filter runoff, cool the city. (combat asthma) 

 Well being and mental health - -people 
heal faster when they can see or access 
green. (hospitals need this for patients, reduces 
absenteeism of workers) 

 Less crime occurs near trees. (issue 
especially for downtowns and public housing 
areas) 

 Employees will exercise if they can access 
green where they work and on the way to 
work. (addresses employee health) 

Trees: for Health 
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How can we link green infrastructure to urban redevelopment? 
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How can we re link green spaces? 
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Vacant parcels can provide corridor opportunities to re-green and 
reconnect the urban landscape. 
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If each parcel leaves or replants a green strip, they can be connected for form 
a corridor – urban greenway trails can be created within an urban fabric. 
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Look for other ways for existing parcels to link to greenways. 
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 Access to natural areas and trails 

 List the walk score (if urban area) 

 Access to or have garden space and if 
mature plantings, especially trees 

 Access to outdoor sports, hike/bike trails 

 Access to fishing or birding areas 

 Environmental or green feature of site 
such as raingardens/cisterns/rainbarrels 
etc. 

 Views and vistas 

 

Summary of what to promote 

Downspout filtration 
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 Application Tool: 
InFOREST 
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Calculating the Benefits: 
InFOREST Tool 
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What is InFOREST? 
  

 

 

 

Two case studies:  
• Watershed 
• Site 
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How Does It Work? 
 Model nutrient and 

sediment loadings at 
either a project or HUC 
12 watershed scale for 
existing or potential land 
use.  
 
Online interface is quick 
and easy to use 
 
Download results as 
charts and reports 
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Loading Results 
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Site Scale Demonstration: Richmond 
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Existing Conditions 
• Wooded/natural vacant land that is 

approved for development. 
• Approximately 34.5 Acres. 
• Zoned R-2 “Single-Family 

Residential” 
• The approved Sections 3 and 4 of the 

Adams Park subdivision give the 
owner the right to build 67 homes.   

• No additional approvals needed. 
Thanks to Kim Tingley and Mark Baker for loaning these slides. Do not duplicate 

Presenter
Presentation Notes
Special thanks to Mark Baker, representative and Kim Tingley for the use of these slides.
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The Proposed Rezoning 
• The owner is considering a request to conditionally 

rezone to R-5 “Single-Family Residential.”   
 
• Benefits: 

– Smaller lots permitted by the R-5 District would lead to a 
more environmentally friendly design with smaller overall 
footprint.   

– The development would be conditioned (proffered) to 
provide quality assurance that are not guaranteed by the 
existing zoning.   

– Additional improvements could be set aside within the 
open area for the benefit of the surrounding residents. 
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Specific Master Plan Text 

“The Housing Opportunity Area 
located west of Ironbridge Road and 
south of the Brookbury subdivision 
near the Chesterfield County line (also 
located partially located in a 
Chesapeake Bay Preservation Area) 
contains one of the few natural areas 
remaining within the City limits.  In 
order to provide incentives to protect a 
significant portion of the site and 
allow it to remain in a natural setting a 
higher residential density should be 
allowed.” 
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R-2/R-5 Comparison 
• Both are consistent with Master Plan recommendation 

of “Single-Family (Low Density)” – Includes R-1 to R-5. 
• Same uses/accessory uses permitted. 
• Density is the difference:   
     R-2   R-5 
• Lot Width:  90 feet  50 feet 
• Lot Area:   15,000  6,000 
 
• The smaller R-5 lots allow for a smaller development 

footprint at the same density. (MP Housing Opportunity 
Area Goals) 
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    R-2  R-5 
Area in Lots:  30.28 ac. 11.59 ac. 62% reduction 
Area in Roads:  4.16 ac.  2.92 ac.  30% reduction  
Open Space:  0.0 ac.  19.88 ac. 
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The Conditional Rezoning 
• Seeking a conditional rezoning to R-5 zoning. 
 
• Lock-in smaller lots and increased open space not 

afforded by the R-2 zoning or approved subdivision. 
 
• Developers proffer: 

– Conceptual layout 
– Maximum density of 71 homes (4 extra over existing) 
– Retention of Open space 
– Design standards, minimum 1600+ sf 
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• Lock-in common area improvements desired by the 
community/neighborhood. 
– Pathways/trails within the wooded common area. 

– Gazebo or other gathering spot. 

– Any other change that would add value to the community. 

• Community input is on-going. 

• Offset the cost of improvements with additional 
lot(s). 

The Conditional Rezoning 
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Modeling Different Development Scenarios 
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Scenario 1: Original development plan 
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Scenario 2: Cluster development plan 



GREEN INFRASTRUCTURE 

Scenario 3: Cluster development plan with 
rear 40’ of lots protected 
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Scenario 4: Cluster development plan with 
rear 40’ of lots protected & LID 
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InFOREST Analysis Results 
Scenario  As is 1 2 3 4 

nitrogen (lb/yr) 1.5 90 51.4 46.9 42.3 
phosphorus (lb/yr) 0.2 10.2 5.5 5.2 4.6 

sediment (tons/yr) 0.1 1.1 0.8 0.8 0.6 

0% 

1000% 

2000% 

3000% 

4000% 

5000% 

6000% 

7000% 

1 2 3 4 

nitrogen (lb/yr) 
phosphorus (lb/yr) 
sediment (tons/yr) 

Scenario 

% Increased Loading 

Traditional development = 
60 x more nitrogen 
 
50% less nitrogen with 
cluster development 
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To review other example projects: 
 

GIC Inc. 
P.O, Box 317 

Charlottesville, VA, 22902 
434-249-2492 

firehock@gicinc.org     www.gicinc.org 
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