Ecological Economics

September 24, 2003

Group 8: Andrew D’Aversa, Jeff DeCelles, Peter Freeman, Charles Hancock, Emily Hartz, Logan Junger, Brianna Park and David Rosa
Natural Capital Data
Water and Air Quality 
The most basic necessities for life are air and water. It is for these reasons that when assessing quality of life, quality of air and water be considered. In Burlington there are several creditable sources of air and water quality data. These sources give comprehensive information about the quality of these resources, the historical background of these resources, as well as real-time status of these resources.  Of all of the sources the following are the most informative and will yield the most intelligible conclusions:

-Department of public works, Water Quality Report (http://www.dpw.ci.burlington.vt.us/water/table02.htm)


-Burlington Eco Info. Website (http://www.uvm.edu/~empact/index.php3)


-Burlington ER systems (http://www.ersys.com/usa/50/5010675/air.htm)

The department of public works has been monitoring the cities drinking water for years.  Their annual report paints a detailed picture of the chemical makeup of city water. In the most recently published report there was now evidence of health violation. The parts per billion of chemicals such as lead and copper were below the allowable amount.

The Burlington ecological information page gives an overview of the amount of pollution in local recreation areas. According to their data there are several beaches, which have been closed down due to health threats. Although this page presents a variety of information it also has a purpose – To improve the waters in and around Burlington.

The final data source gives information on the quality of the air in the Burlington area.  The air quality in Burlington is rated “good” with a 1.3 on a 10-point scale.  The levels of the largest pollutants, carbon monoxide, nitrogen dioxide, particulate, and sulfur dioxide are at least 40 % bellow the minimum allowed.
Land Area Composition, Biodiversity
Burlington sits on 10.56 square miles of land in the low, warm, Champlain Valley. Clay soils deposited by post-glacial lakes and seas, and sands from post glacial rivers, lie on outcrops of limestone and other carbon rich Ordovician rocks that form the raw materials for the development of excellent agricultural soils and natural communities that thrive on calcareous soils. 

 Of this land approximately 854 acres (8.6%) remains private of public conserved lands (land protected from conversion or development). 

Habitat Corridors: extensive wetlands bordering Lake Champlain along with extensive open agricultural fields provide habitat for waterfowl migrating north. (not just in Burlington but in Champlain valley as a whole). 

Geologic formations: Champlain thrust fault: The thrust fault is a Middle Ordovician, east-dipping fault along which older Cambrian rocks have been placed on top of younger Ordovician rocks, visible at Lone Rock point in Burlington. This unique feature, of immense geologic importance, attracts geologists and naturalists from around the world, as well as students and others finding the rarity of interest. 

Superfund sites: Pine Street Canal: covers 30 acres of partially filled wetland bordering abandoned shipping canal. Benzene, coal tars, ethylbenzene, naphthalene, toluene and waste oils/sludges in ground water and surface water. Threat of releasing contaminated organic compounds into Lake Champlain (drinking water supply) and surrounding area. 

Natural vegetation: on calcareous soils near lake: n. white cedar, shagbark hickory, oaks and maples. Uplands: northern hardwood composition. Note: most of natural vegetation in Burlington no longer persists due to development or extensive land alteration.

Zebra mussels and other exotics: The introduction of exotic species (non-natives), such as zebra muscles and purple loosestrife, can be a threat to the native species of Vermont. Exotic species have no natural predators and thereby flourish and out-compete native plants and animals. Exotics are introduced inadvertently by boats, ornamental vegetation that escapes, and as introduced game species. 

Intervale Wildlife Management Area: a mix of cattail-dominated wetland, impounded ponds, open fields and brush lands, Expect to find beaver, mink, muskrat, gray squirrel, raccoon, red fox, black, wood and mallard ducks, blue-winged teal and bass. This Wildlife Management Area is open to fishing and trapping, no hunting (firearm ordinance); provides a good birding opportunity close to an urban environment.  

Natural Areas: (UVM owned/managed)


Centennial Woods, Burlington and So. Burlington, 66 acres


East Woods, Burlington and So. Burlington, 50 acres


Redstone Quarry, Burlington: 2 acres
Please also see the summary of the Vermont Wilderness Poll 2002 question results at http://crs.uvm.edu/wildpoll/exec_summ.pdf. 
Recreation as Natural Capital
Types of trails: 
Snowmobile- Over 5,000 miles (%80 percent on private land)



http://www.central-vt.com/web/vast/VAST5.htm 

Hiking- Access to Appalachian Trail 149.5 miles (100 of which is twinned with L.T.) 


www.appalachiantrail.org/hike/trail/vermont.html 


Long Trail 270 miles, 175 miles of side trails http://www.hikevermont.com/ 

Biking- Lake Champlain Bikeway 350 miles http://www.lcbp.org/recsum.htm 

State Parks in Chittenden County (3)
Mt. Philo State Park - hiking, camping, raptor watching 

Sand Bar State Park - wildlife refuge, migratory bird watch 

Underhill State Park - Mt. Mansfield State Forest (summit access), trail heads (long trail 
access), Alpine Tundra habitat, camping http://www.searchus.com/vtparks.html 

Recreation opportunities in Lake Champlain Basin 

On Water- Swimming, Canoeing, Sailing, Water-skiing, Sea kayaking, Scuba diving, 
Fishing, Power boating 

On Shores and Mountains- Birding, Rock climbing, Hiking Hunting, Camping 

On Snow and Ice- Ice fishing, Ice boating, Snowmobiling, Alpine and Nordic skiing (7 
areas within 50 miles of Chittenden County), Skating, Snowshoeing 
http://www.lcbp.org/recsum.htm 

Ski mountains in Vermont (15)
Ascutney Mountain Resort Blueberry Hill Ski Center Bolton Valley (in Chittenden county), Bromley Mountain Burke Mountain, Camel's Hump Nordic Ski Center, Cochran Ski Area, Haystack Hermitage Touring Center, Jay Peak Killington, Mad River Glen Magic Mountain, Maple Valley Ski Area Middlebury College Snow Bowl 

Mount Snow / Haystack Northern Star (Burke Mountain), Okemo Mountain Resort Pico Peak, Prospect Mountain Smugglers' Notch Resort (in Chittenden county), Stowe Mountain Resort (in Chittenden county) Stratton Mountain, Sugarbush Resort (in Chittenden county), Suicide Six/Woodstock Tourist Center, Trapp Family Lodge 
[skimountains.com/vermont.html]
Mountain ranges (3)
Green Mountains, Hogbacks, Taconics 

Peaks exceeding 4,000 ft (4)
Mount Mansfield (4,393), Killington Peak (4,241), Mount Ellen (4,083) Camel's Hump (4,083), Mount Abraham (4,006)  http://www.mountsnow-vt.com/packages/introtohiking.htm 

Recreational support as shown by the 2002 Vermont Wilderness Poll done by the Center of Rural Studies. 

Over %60 of residents are against expanding areas used for snowmobiles and ATV use in the Green Mountain National Forest. 

Over %60 also supported the establishment of additional wilderness areas even if it required the removal or rerouting of snowmobile trails. crs.uvm.edu 
Foliage and Mapling Industry 

Climate change is causing dead trees. Dead trees mute hillside fall colors. Summer drought dims fall colors and can cause early leaf drop. Longer fall seasons could result in fewer trees being in color simultaneously. 

Species boundaries - Maples will head north following the cold, and will be replaced by southern species like oaks (which turn brown in fall). 
Result- death of mapling industry and no more brilliant hues in fall foliage. 

http://www.uvm.edu/~empact/climate/phenology.html 

Please also see the Open Space Plan map, attached. 

Agriculture as Natural Capital:  Summary of Burlington Data

The data necessary to evaluate the agricultural aspect of Burlington’s natural capital

1) demonstrates the changing state of agriculture and agricultural lands in Vermont. 

Very extensive and detailed statistics from the USDA census of agriculture, 1997, Vermont state-level data: available at http://www.nass.usda.gov/census/census97/volume1/vt-45/toc97.htm UVM 
2) assesses food security in Burlington – through 

a) examination of what quality of food is available to consumers, 

b) how much of it is available, 

c) where it is available 

i) spatially – downtown or interstate

ii) type of venue

grocery stores, 

convenience stores, 

direct farmer to consumer exchanges: 

 farmers markets (one in Burlington) 

Community Supported Agriculture(8 in Chittenden County)

Farm to Family Program (State-funded program for low-income families to receive local produce, groceries)

Farm stands




Community or private gardens

d) where consumer-available food comes from,  (whether or not it is local)

The Intervale is an organization in Burlington that uses fertile land very close to Burlington’s center to integrate education, farming, food production, consumption, and wise use of organic wastes, with the participation of new and old farmers and community members.  The Intervale distributes food to low-income families as well.

e) Where farmers can sell their product

Wholesale, restaurants, out-of state distribution, farmers markets, CSA’s

f) how logistical and economically viable these options are

3) evaluates the interactions between farmers, consumers, food processors, and middlemen – 

a) how much of that trade remains within Burlington, Vermont, the region, the country  

b) what sort of implications long or short transport have on 

i) health and  

ii) economy  

4) shows what organizations (nonprofit and profit) exist to educate, advertise, or otherwise promote

a) local consumption and sales 
Organizations such as Vermont Land Trust, NOFA, Land Link Vermont, Center for Sustainable Agriculture at UVM, Vermont Farms! (agrotourism), Vermont Agriculture in the Classroom, Shelburne Farms, Vermont Department of Agriculture Food and Markets, Northeast Dairy Compact, etc. (the list is long!)
b) non-local consumption and sales.
c) Small businesses
d) Lager businesses

Perhaps data could be found on how much funding, participation, following, etc. these programs have, what effect this promotion has, and whether or not citizens approve of this effect.

Idea: To use legislation/policy in place relating to “Natural Capital” as indicator of community dedication to/awareness of/forethought given to Natural Capital within community. 

2003 Consolidated Plan for Housing & Community Development
Housing Conditions and Market Analysis 

Data from the 2000 Burlington census: 

16,395 housing units 

9,295 rental units 

6,590 owner-occupied units 

510 "other" vacant or seasonal units 

Increases since the 1990 Burlington census: 

915 permanent housing units 

683 owner-occupied units 

522 renter-occupied units 

Increases since the 1990 Chittenden County census: 

6,769 total units 

4,871 owner-occupied units 

1,898 renter-occupied units 

Over 47% of the housing in Burlington was built before 1950. This means that there has to be a lot of renovations done during turnovers. This is encouraged by the town in order to maintain the quality of centrally located housing so that the population can remain pleased with houses in the city, and stay concentrated. (http://www.cedoburlington.org/2003_con_plan/housing_conditions_and_market_analysis/housing_conditions.htm) 
Causes for sprawl: 

During the decade of the 1990s, Chittenden County's total employment increased by 17,736 jobs (23%). The regional economy is expected to add an estimated 44,250 jobs over the 2000-2010 period. This will require 23,600 additional housing units for a population increase of 41,450 during the same period. Gross Regional Product is expected to grow from $8.8 billion in 1998 to $13.1 billion in 2010. 

(http://www.cedoburlington.org/2003_con_plan/economic_development_needs_and_strategies/general_policies_and_principles.htm) 
Accomodations for sprawl: 

Between 15,864 and 25,938 are to be built by 2010, but this will still leave a defecit. This will cause people to seek housing outside Chitteden county. 

Developable land in Burlington: 

There is little land available for industrial development in the city, and small businesses with no need for growth move into the city as a result. Larger businesses which need to expand usually move out into suburban areas. The city tries to restrict urban sprawl by redeveloping existing buildings and facilities. Tax incentives are offered to encourage companies to update these areas. Burlington is trying to absorb as much of the growth as possible to prevent urban sprawl. The focus is to keep the most active businesses within the city while providing land for warehouses, manufacturing, and large-scale retail in the suburbs. Act 60 allows more industrial growth in the surrounding towns so that tax revenue can be taken from those businesses instead of taxing local municipalities. This leaves room for plans supporting local economic growth. Many small business employees consider the availability of open space the most important factor in choosing a place to work. 89% of residents polled in a 2000 survey conducted by UVM's Center for Rural Studies recognized the importance of maintaining public ownership and management of wilderness land. 
The 2001 Burlington Municipal Development Plan has the following goals: 

1. Maintain or increase the ratio of publicly owned and managed land to developed land. 

2. Increase the number of urban open spaces in the city. 

There are currently approximately 650 acres of natural area either publicly owned or 

permanently protected by easements, and nearly one-third of the city (~1,800 acres) is 

considered undeveloped land by the City Assessor's Office. 

The City has long-held a goal to retain a 4:1 ratio of developed land-to-protected natural areas in an effort to ensure that natural areas are protected as other land is developed. 

Burlington Department of Planning and Zoning- 

(http://www.ci.burlington.vt.us/planning/index.html) 

2000 City of Burlington Open Space Protection Plan- 

The Burlington Open Space Protection Plan has recognized two forms of open space that they see as important to conserve and integrate into the urban plan in order to enhance quality of the residents' lives: 

1. significant natural areas 

2. urban greenspaces 
Between 1960 and 1980, open space decreased by 800 acres, or 12% of the city's total land area. 

Plan of Action: 

a. Conservation Education to improve the public's familiarity and appreciation of Burlington's natural areas, to communicate the importance of open space protection, and to encourage public participation in the protection process. 

b. Proactive Conservation that identifies sites of the highest priority for protection, and offers the mechanisms and resources to set these lands aside as a legacy to future generations. The keystones to this strategy are the establishment of proactive Conservation Legacy Program which: 

· Prioritizes lands that are most important and suitable for long-term protection based on the City's open space vision and the presence of important natural or recreational features; 

· Creates a land conservation fund - sustained in-part with dedicated City funding - set aside towards the costs associated with the purchase and long-term protection of open land; and, 

· Ensures planning for the long-term stewardship of conservation 
lands under City ownership. 

2. Further Planning and Improved Development Review to act as a 


safety net to protect specific resources and features from the 


adverse impacts that may be associated with nearby development. Proposed recommendations include: 

a. Inclusion of major policy recommendations in City Master Plan 

b. Development of related resource information and area plans 

c. Revised Major Impact Review based on open space protection 


priorities. 

d. Modifications to Recreation/ Conservation/Open Space zoning 


districts. 

e. Creation of Design Review criteria specific to natural features. 

f. Defining “Buildable Area” for the purposes of calculating 



allowable density outside of city growth centers. 

g. Revised Subdivision Ordinance 

h. Assessment of Impact Fees for open space. 

i. Use of the Official Map for high priority sites for protection. 

Knowledge as Indicator of Natural Capital

Natural capital can be found in the form of knowledge as well as physical
attributes.  Knowledge entailing community outreach programs like Intervale and
various parks and recreation.  The Lake Champlain basin program offers free
education programs anywhere in the Burlington area.  They can inform kids on a
variety of different topics depending on what the kids and staff request. 
Watershed models, wetland metaphors and current lake issues all can be taught. 
There are also public meetings everyone can attend to learn about the lakes
resources.  Other forms of educational programs to enlighten the children and
community about our natural capital in Burlington are websites, newsletters and
teachings.  Some of the resources that I found are easily accessible although
no one in the community would think to go there to pick up information.  At the
Bittersweet I found Greening UVM, a recent report on UVM’s environmental future
and past, a newsletter that gave good information on Burlington’s air and water
quality and a newsletter about wilderness conservation called Forest Watch. 
Also, looking at Burlington schools, the curriculum for Kindergarden through
fifth grades involves many aspects of local natural resources.  Kids learn
about water cycles, recycling, animal habitats and a variety of other topics. 


Champlain lake is huge resource regarding recreation, water supply, air quality
and its intrinsic value.  The lake offers 81 species of fish; fishermen seek
after 21 of them.  A variety of other plants and animals add to the
biodiversity among the Champlain basin.  A resource that is vital to the
ecosystem is Champlain’s large amount of wetlands.  These areas filter
sediments, pollutants, maintain clean water, control flooding, prevent erosion
and stabilize shorelines.  The lake also provides a large amount of
recreational features like fishing, boating, swimming, sailing, bicycling and
many other hobbies and interests people partake in on the water.
Conclusions
There is still work to be done. Some of our questions include: Although there are 15 ski mountains, isn’t that an economically exclusive resource of ‘natural capital.’ What about waste management and community organizations devoted to preserving natural capital (community involvement). Are children learning about ‘natural resources’ in school or at day care programs? We intend to add to this report as we find more data. 
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