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Burlington, Vermont has been subject to more intense flooding in 

recent years. These events have direct environmental and economic 

impact on the productivity of urban farming and the local food system. 

This report highlights these effects and aims to present some short and 

long term strategic and sustainable solutions.  
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1.0 Background 

1.1 Climate Change and Increased Flooding in Vermont 

A spike in extreme weather events creating devastation throughout the country has 

caused climate scientists and decision makers to rethink how to balance human livelihood 

and our natural resources.  The trend of these climate shifts include more frequent 

wildfires, longer periods of drought and an increase in the number, duration and intensity 

of tropical storms(1). These tropical storms, such as Irene that hit Vermont in 2011 

produce heavy downpours resulting in devastating flooding. Heavy volume downpours 

from these large events are evident across most of the United States and climate change 

patterns indicate a more permanent shift in overall precipitation rates (2).  In the past fifty 

years, Vermont has registered an increase in overall rainfall of 15-20% (3). The lightest 

volume precipitation is projected to decrease, while the downpour events will increase (3). 

In the Northeast, there has been a 67% increase in the amount falling during very heavy 

precipitation events (4). The six months between March and August 2011 were particularly 

wet in Vermont (Figure 1)(5). The excessive flooding has serious economic and 

environmental impacts and threatens the livelihood many Vermonters.   

 

Figure 1: Vermont has the 'wettest' ranking at 117 (Adapted from Betts, 2012; NOAA 2012 (5) 

http://climate.nasa.gov/effects/
http://nas-sites.org/americasclimatechoices/sample-page/panel-reports/panel-on-adapting-to-the-impacts-of-climate-change/
http://alanbetts.com/understanding-climate-change/topic/climate-change-in-vermont/
http://alanbetts.com/understanding-climate-change/topic/climate-change-in-vermont/


 

 
 

Tropical Storm Irene, in August 2011, and the calamity that ensued are still 

foremost in the minds of most Vermonters and many are still recovering.  Economically, the 

cost of Irene to the US taxpayer ranks among the top ten nationwide (6).  However, the 

intense localized events, such as the July 4, 2012 rainstorm in Burlington, can be equally as 

damaging to the areas hit. Records from the past 50 years, prior to Tropical Storm Irene, 

indicate tens of millions of dollars in flooding damage to the state (Figure 2).  

 

 
Figure 2: National Center for Atmospheric Research Extreme Weather Sourcebook (7) 

1.2 Impacts on Urban Agriculture in the Region 

Both climate change and daily weather fluctuations heavily impact the overall 

productivity of agriculture in the state.  Flooding from rain and winter thaw causes water 

and soil contamination, damage to crops, increased susceptibility of livestock to disease, 

flooded farm machinery, and environmental damage (8).  Each of these factors contributes 

to the financial losses. The economic impact of Tropical Storm Irene to Vermont farms 

statewide stands at (9):  

 Agricultural losses an estimated at $10million 
 Losses to fruit and vegetable farms $2.24 million 
 Corn silage (feed) losses at $8million 

Vermont Agency of Natural Resources (9) lists several markers that contribute not only to 

the direct economic impact of flooding, but this list also indicates environmental threats 

that weaken the profitability, increase risks and create an overall more vulnerable farm:  



 

 
 

 Buildings/Infrastructure damaged & inaccessible 
 Water Supply Affected 
 Hazardous Waste and Fuel Spills 
 Wastewater Treatment Leaks 
 Solid Waste Disposal 
 Agricultural Activities  

 Unsustainable practices 
 Food Supply and Interrupted Food Systems 

 Damage to Forests with Introduction of Invasive Species 
 

Each single flood event can have serious implications for large industrial 

agricultural operations as well as the local smallholder farms.  Commonly large and 

medium scale farms in Vermont are dairy or cattle (beef) based and with less crop diversity 

than smallholder farms.   It’s these smallholder farms that are among the most vulnerable 

to the impacts of climate change (10).  These farmers produce primarily vegetables and 

provide food for local residents and businesses. Farms in a flood plain experience delayed 

spring planting, which jeopardizes profits for farmers paid a premium for early season 

crops such as melon, sweet corn, and tomatoes (11). Field flooding during the growing 

season increases susceptibility to root diseases, increases soil compaction (lessens 

filtration and nutrient uptake) and causes more runoff and leaching of nutrients and 

agricultural chemicals into groundwater and surface water. Wetter conditions at harvest 

time could decrease the quality of the plant. (11) (Figure 3).   

 

 

Figure 3 - Despite technological improvements that increase corn yields, extreme weather events 
have caused significant yield reductions in some years. Source: USGCRP(12) (2009) 



 

 
 

1.3 Agriculture and the Local Food Movement in Vermont 

Agriculture is woven into the fabric of Vermont.  Dairy farms and maple sugaring 

are ubiquitous Vermont symbols and the food system is critical to the economy, identity 

and quality of life (13).  Employment related to food systems in Vermont represent 16.0% 

of all private sector jobs and are connected to 12.9% of all private businesses (13).  

Unfortunately, large scale or industrial farming (unlike small scale systems) changed the 

use of the country’s natural resources and an unsustainable way of producing food.  An 

astronomic, 80% of the freshwater in this country is used for agricultural activities 

according to the US Geological Survey (14).  The widespread application of artificial 

nutrients, primarily for agricultural purposes in Vermont, has polluted more than 90 

percent of 190 sampled streams draining agriculture and urban watersheds in the country.   

The consequences of water pollution affect the livelihood of all Vermonters and are 

exacerbated during flood events.  Food system activities account for about 2% (8.1 million 

gallons)(15) of daily freshwater withdrawals in Vermont, but they are estimated to 

contribute 38% of nonpoint source pollutants to Lake Champlain and it’s water sources. 

Ensuring food security under these circumstances requires a significant shift towards 

flexible, robust and sustainable production systems that are better able to adapt (II).  Five 

years ago, the state of Vermont reported an agricultural and food product output total of 

$2.7 billion. However,  the appropriations for the Vermont Agency of Agriculture and Food 

Markets (8) equaled only about 0.3% of Vermont’s total budget for fiscal year 2011 (8).  

 

Fortunately, Vermont’s sustainable local food movement, depicted  here by Ginger 

Nickerson of UVM extension, is strong and growing (15). Vermont residents, though small 

in number, are committed to the local food or localvore movement.  One of the benefits of 

living in a small state is a sense of community – statewide and Vermont has long been a 

national leader in promoting sustainable agriculture practices and local food. The Farm to 

Plate (13) Initiative was approved in 2009 directed the Vermont Sustainable Jobs Fund, in 

consultation with the Sustainable Agriculture Council(16) and other stakeholders. The goal 

was to develop a 10-year strategic plan to strengthen Vermont’s food system (13).  

http://nofavt.org/assets/files/pdf/Nickerson%20Final%20SAC%20Report%2012_15_08.pdf
http://nofavt.org/assets/files/pdf/Nickerson%20Final%20SAC%20Report%2012_15_08.pdf
http://www.vsjf.org/project-details/5/farm-to-plate-initiative
http://www.vsjf.org/project-details/5/farm-to-plate-initiative
http://www.uvm.edu/~susagctr/?Page=susagcl.html


 

 
 

The state capital, Montpelier, of Vermont is the only one in the United States not to 

have a McDonalds symbolizing the emphasis on local food systems.  The McDonalds in 

downtown Burlington, the largest city in the state, closed and is now an organic ‘farm to 

table’ restaurant. There are a growing number of restaurants in Burlington that tout a local 

and organic menu.  The Skinny Pancake, for instance, highlights a map in their café on the 

waterfront displaying their local food providers.  

The primary supermarket in Burlington is City Market which incorporates the Onion 

River Coop and located in the city center.  Though the coop was founded in small house in 

1973, by 2002 the operation had moved to its current downtown location.  The Burlington 

City Council chose the coop over a large chain supermarket to occupy the premium space.  

As Clem Nilan (17), City Market’s General Manager, puts it, “the rest is history” (17). The 

Market has grown substantially and serves over 4000 customers a day. City Market works 

to sustain the local economy by partnering with over 1,000 Vermont vendors. The 

operation is an incubator for starting local food businesses and a leader in supporting the 

local food initiative in Burlington through classes and heavily favoring Vermont made 

products. The mission stands ‘to strengthen the local economy and support the local food 

system’ (10). The Coop City Market is a leading buyer for produce, the crops most affected 

by flooding, from the Intervale farms.   

2.0 Intervale Farms, Burlington, Vermont 
The Intervale is comprised of 700 acres of conserved land located in on the banks of 

the lower Winooski River on the border of the cities of Burlington and Winooski.  There are 

14 farms at the Intervale and 24 direct partners that all provide the local community with 

goods and produce.  The Intervale Center (18) oversees the operations and manages the 

farms at the Intervale with a mission “to strengthen community food systems. Since 1988, 

we’ve been dedicated to improving farm viability, promoting sustainable land use and 

engaging our community in the food system”(18).  

 

http://skinnypancake.com/local-really/farms-local-producers/
http://www.citymarket.coop/
http://www.intervale.org/
http://www.intervale.org/


 

 
 

 

Figure 4: This map was created by Rob Hunt of the Intervale Center depicting the 2012 Farms at the Intervale.  Notice how 
close the farms are to the river's edge.  Many do not have a significant riparian buffer. 

The Center is a key facilitator of the ‘localvore’ movement in Burlington. The farms, 

collectively, produce fresh produce on 135 acres of land and employ 60 full-time, part-time 

and seasonal jobs to the Burlington residents (18).  For instance, Adam’s Berry Farm (19) 

touts 90% of his berries are sold within a 10 mile radius of the Intervale.   Throughout the 

http://nofavt.org/find-organic-food/localvore
http://adamsberryfarm.com/


 

 
 

year, there are several festivities and operations, overseen by the Intervale Center, that 

encourage social capital in the region and support local entrepreneurial efforts related to 

the sustainable local food systems.  The Summervale, Thursday night merriment at the 

center, combines enterprising Vermonters and current farmers with residents by way of 

local entertainment, food and drink.  The Intervale Food Hub (20), started in 2008, supplies 

CSA membership and delivers the shares to businesses in the vicinity.  The Food Hub 

commitment is comprised of seven mantras: taste, economy, farm viability, knowledge, 

environment, convenience and food access. The Food Hub increases sales, buyer networks 

and education for the farmers with currently over 30 participants in the region.  

The Intervale Community Farm (21) (ICF) has been in operation for 21 years and 

typically a three- season operation.  In 2005, the farm piloted a winter share operation.  

This addition would supply local food more often throughout the year and supplement 

some of the losses if flooding occurs in other times of the year.  The fourth season project 

incorporates adding greenhouses to some of the ‘higher ground’ at the Intervale. The ICF’s 

Community Supported Agriculture operation serves over 500 households annually.  The 

farm employs volunteers throughout the seasons to increase the work force in exchange for 

discounts on their farm shares.  Several times a week through the year are the pick up days 

for shareholders.  Not only is it a time for shopping but also a time to visit and converse 

with familiar faces.    

 

Figure 5: Intervale Community Farm distribution and community pick up home base at the Intervale (author photo) 

http://www.intervalefoodhub.com/
http://www.intervalefoodhub.com/ourmarkets/delivery-locations
http://intervalecommunityfarm.com/member-info/icf-cooperative/
http://intervalecommunityfarm.com/about-the-farm/fourth-season-project/


 

 
 

 

Figure 6: Row crops at the Intervale Community Farm (author photo) 

 

2.1 Flooding and Farming at the Intervale 

With its location in the flood plain and its proximity to the Winooski River, the Intervale 

has prime soils for farming, with evidence of farming dating back to 3000BC (1) . In more 

recent history, the renowned Ethan Allen set up his homestead here in 1787 and is quoted 

as saying:  

“I have arrived at my property of which 350 acres of choice river intervale, a quantity of 
swales and rich upland meadow, interspersed with the finest of wheat land and 
pasture land well watered and is by nature equal to any tract of land of the same 
number of acres that I ever saw” (22) 

Unfortunately this area is further from the homestead, in the mid-20th century the 

Intervale had become a municipal dumping ground.  In 1986, a group of volunteers led by 

Will Raap founder of Gardener’s Supply (23), took initiative to cleanup to restore the area 

to its current potential.  The location of the Intervale, in the flood plain, does not come 

without risk to agricultural activities. 

http://www.intervale.org/about-us/history/
http://www.ethanallenhomestead.org/ethan-allens-burlington-home-1787-1789.html
http://www.ethanallenhomestead.org/ethan-allens-burlington-home-1787-1789.html
http://www.gardeners.com/


 

 
 

 

Figure 7: Overview of Burlington, VT with the floodway and floodplain depicted in red and blue respectively (24) 

 

Figure 8: The Intervale Farms with the Floodway in Red and the Flood Hazard Area in Blue.(office of planning) 



 

 
 

 

Figure 9: Flood Plain is the most hazardous but has the best soils (9)  Agency of NR 

 

Though the farmer’s benefit most of the 

year from the most productive soils 

present in a flood plain, they also 

experience the trials and tribulations of 

dealing with the true nature of a flood 

plain, flooding.  Figure 7 shows the 

hydrology of the Flood way and the 

Special Flood Hazard Area.  The flood 

way is the area that would naturally hold 

the flood waters in the event of heavy 

rainfall.  The floodway is also used as an area for regulatory purposes such as the ‘no rise’ 

zone in permitting practices.  The ‘no rise’ zone mandates that no structure can be built or 

permitted in this are that may increase the water level.  The Special Flood Hazard Area is 

an area determined by FEMA (25) to have a .02% chance of flooding in a given year.  This 

used to be called the 100 year flood.  This terminology is being phased out because people 

were taking it for granted that it may not happen again for 100 years… which we are 

Figure 10: Intervale Community Farm the day after 
Tropical Storm Irene (17). 



 

 
 

finding is not the case. All floods are not alike. The extreme events such as Tropical Storm 

Irene affect the farm differently than the more regular floods occurring in spring and 

during a winter thaw.  It would be opportune to be able to deal with all flooding in the same 

fashion.  Though impacts and causes are similar, the strategies for adaptation and 

mitigation have some variation.   

2.2 Economic Impacts and Food Systems Impact 

The fourteen farms that constitute the Intervale were all completely inundated with 

flood waters during Tropical Storm Irene.  The most severe impact of flooding is the overall 

loss of livelihood for the farmers and their customers.  This includes the direct economic 

losses and the indirect economic and environmental losses.  The total loss in revenue from 

this one extreme event to the Intervale farms, calculated by the Intervale Center’s 

Executive Director, Travis Marcotte, is estimated at $750,000 for the 2011 season.  This 

number was primarily loss in revenue from crop sales.  The storm occurred at the least 

opportune time, just prior to peak harvest, and all crops touched by flood waters were 

unable to be sold at market. It was questionable whether farmers would even be allowed to 

use the crops for compost or as feed.   Further, once the failed crops were removed, it was 

too late to replant before the first frost. 



 

 
 

I wish I had better news… Regrettably we will not be opening for strawberry pick your own this 
season. Last years repeated flooding had long term impacts on the berry farm. Growing perennials has 
its benefits but in years of loss like 2011, the recovery is slow. Replanting and reestablishing crops to 
achieve normal production and harvest loads takes years. All in all we lost 15,000 strawberry plants 

due to high water. As a result we cannot support the volume of demand for pick your own. 
Fortunately the blueberries look much better and we will be opening for PYO blueberries come early 
July. We are excited to see all of you down at the farm again. It is quiet without you! In the mean time 
you can visit us a Burlington farmers market for delicious popsicles and limited berries and at select 

markets throughout town. Thanks for the continual support of the years. See you at blueberry season. 

 
Adam’s Berry Farm Blog – spring 2012 (19) 

Figure 11: Adam Hausmann of Adam's Berry Farm explains in this entry loss of crops, revenue, difficulty of perennial plants 
and loss of social capital as a result of flooding. 

In addition the drop in prospected crop revenue meaning the expected future 

profits became evident. Some indirect livelihood costs from the flooding include loss of 

personal food supply, loss of employees and loss of jobs, unintended costs including 

remediation costs, insurance costs.  For instance, Adam’s Berry Farm raspberry and 

blueberry bushes are permanently damaged and the 2012 season was cut short and 

raspberry picking this year was not possible. The Intervale Community Farm, Community 

Supported Agriculture, often has a waiting list for their summer CSA though at the end of 

the 2011 season members received little or no produce after the flood and lost some 

confidence in returning for the 2012 season. The ripple effects also includes loss of jobs 

through the Food Hub delivering the CSAs to dozens of pick up points throughout the city, 

the local coop and farmer’s market with diminished product or consumers, local 

restaurants having to go outside the local food system for supplies.    

2.3 Environmental Damage 

Environmental damage contributes to the economic loss, impacts the long term 

health of the watershed, and the directly impacts the livelihood of the farmers.  Due to 

hazards and pollutants entering the water system, farmers and worry about pesticides and 

herbicides infiltrating putting their organic status at risk.  Seeds introduced with flood 

waters increase the number of invasive plant species to the farms. Top soil is eroded and 

additional sediment is left behind. Some farms may lose soil down to the bedrock basically 

annihilating their farm altogether.  Sustainable Agriculture Research and Education grants 

http://adamsberryfarm.com/
http://www.sare.org/


 

 
 

fund projects to better understand the issues to help mitigation, but flooding can even 

impedes these studies.  Recently Intervale farmers, Thomas Case and Andy Jones teamed to 

monitor swede midge, an invasive that grows at the Intervale.  The study sites were all 

crushed by the flooding and the research was terminated (17). 

3.0 Climate Adaptation and Hazard Mitigation 
The International Panel on Climate Change (IPCC) defines (26) climate adaptation as 

the ability of a system to adjust to climate change (including climate variability and 

extremes) to moderate potential damage, to take advantage of opportunities, or to cope 

with the consequences. Hazard mitigation is action taken to eliminate or reduce the long-

term risk to life and property from natural or human impacted hazards. Some examples of 

might be redirecting the impact away from a vulnerable location by digging water channels 

or planting vegetation to absorb water, establishing setback regulations so building is not 

allowed close to the water's edge, and constructing levees or permanent barriers to control 

flooding (3). The following sections discuss the causes and some subsequent adaptation 

and hazard mitigation strategies are commonly used or being tried in various areas 

pertinent to Vermont to make a more resilient state.    

3.1 Primary Causal Factors for the losses 

Environmental and economic losses during flood events are the result of many 

factors.  The issues are interrelated and compound so prioritization for mitigation and 

adaptation is more difficult.  However an overwhelming majority of the factors are human 

induced and though the solutions are inconvenient, they are obvious.   The Winooski River 

Water Quality Basin Plan of 2012 paraphrases a quote from Barry Cahoon, an Agency 

stream alteration engineer that emphasizes the fact that we, as planners, residents or 

public figures, cannot  isolate human livelihood from natural resources management and 

are responsible for the water quality as well as the increased turbidity (28):  

We cannot isolate ourselves from rivers, confine rivers to where we perceive they are 

"supposed to be, belong, or always were", … we have created tremendous conflict with the 

physical imperatives of rivers when rivers are energized by storm events, now of increasing 

frequency and magnitude.  

file:///C:/Users/Ruth%20H/Desktop/swede%20midge
http://www.global-greenhouse-warming.com/climate-mitigation-and-adaptation.html


 

 
 

Three overarching factors are responsible for the losses at the Intervale:  federal 

regulation, water quality and stream alteration.     

3.1.1 Regulations 

With firsthand knowledge, Travis Marcotte narrows the cause of the devastation 

from the Irene event down to one Federal regulation (28):  

"If the edible portion of a crop is exposed to flood waters, it is considered adulterated and 
should not enter human food channels. There is no practical method of reconditioning the edible 
portion of a crop that will provide a reasonable assurance of human food safety."  

 - FDA regulation causing the disposal of all crops touched by flood waters 

Because the floodplain, including the Intervale, was completely inundated (Figure 7, 8) 

every crop in the ground was touched by the flood waters meaning every crop was deemed 

inedible and not safe to enter the open market.  This presumes that the overflow from the 

Winooski River is of such poor quality that the water is not fit for human consumption.  The 

five top priority water quality threats that contribute to the determining FDA regulation 

are heavy metals, microbial bacteria, herbicides and pesticides and mycotoxins (8)(Figure 

12). 

 

 
Figure 12: FDA priority contaminants to flood waters.  These are the major hazards that incite the FDA regulation. 

 

Again, Marcotte weighs in that the number one priority to abate future catastrophic loss 

should be water quality (Marcotte, 2012).  

3.1.2 Water Quality 

Vermont is fortunate to have abundant water resources though this could change 

without proper cooperation by the residents, businesses and the agencies of Vermont.  

Though, the water quality in Vermont is keenly monitored by the Agency of Natural 

Resources through the Department of Environmental Conservation, the result of 

THREAT SOURCE RESULT

MICROBIAL PATHOGENS WASTE WATER TREATMENT FACILITIES HUMAN TRANSFERRED PATHOGENS (ecoli, salmonella)

PCBs TRANFORMERS FROM TELEPHONE POLES TOXIC AT LOW LEVELS AND STAY IN WATER FOR LONG TIME

HEAVY METALS AGRICULTURAL FIELDS, LANDFILLS, RUNOFF HARMFUL TO HUMAN HEALTH IF INGESTED

PESTICIDES AGRICULTURAL FIELDS HARMFUL TO HUMAN HEALTH IF INGESTED

MYCOTOXINS/CHLORIDE FOOD AND FEED/SILLAGE CORN/HAY MOLD IN THE GRAIN, TOXIN FORMING



 

 
 

urbanization, poorly planned development and lenient regulations still significantly 

impairs the waterways.  The Winooski River is the second longest in the state, to Otter 

Creek located in southern Vermont.  The river flows north and the Lower Winooski is 

actually the northern section of the river and empties into Lake Champlain.  The Lower 

Winooski surrounds the Intervale on the north and east sides (Figure 4 and 7). The 

Winooski has a host of issues even while in natural state, but the problems increase 

significantly during flooding events. The following is a bulleted list of causes to the 

impairment of water bodies in the Winooski River Basin as detailed in the Vermont Agency 

of Natural Resources in the Winooski River Watershed Management Plan (27):  

 
 Land Conversion  
 Storm water runoff from development  
 Agricultural activities  
 Forestry Management Practices  
 Hydrologic Modification: changes to river flows or water levels  
 River Corridor Encroachment and Channel Erosion  
 Encroachment: wetland buffers, lake shore lands  
 Treated and Untreated Wastewater  
 Transportation infrastructure construction and maintenance  
 Invasive species in aquatic or riparian zones  
 Enhancing the community’s environmental ethic  

 
 

3.1.3 Land Conversion and Stream Flow Altered 

“The history of 

channelization to protect 

riparian land use 

investments, erosion and 

flood damage that follow, 

are among the most 

significant threats to water 

quality, aquatic habitat, 

and public safety in 

Vermont” (31). Since the Figure 13: Winooski River reverting back to its natural flow.  Aerial 
shot taken after Tropical Storm Irene in Vermont 
.(www.bing.com/images/irene2012) 



 

 
 

1950s, an estimated $14 million a year is spent remediating flood damage.   Thirty to fifty 

percent of the streams miles in Vermont were historically straightened (Figure 13). Most of 

these same miles were bermed, dredged or armored with stone (9).  The physical 

manipulation of stream depth, width, meander pattern, and slope has resulted in pervasive 

stream channel incision, widening, and aggradations throughout Vermont.  Journal of 

American Water Resources (9) Association’s article shows 75% of the 1,345 miles of 

stream miles assessed by the ANR were incised and evolving to form new floodplain.  

Without this stream alteration creating a manufactured water flow, the water would be 

slowed by meandering oxbows and naturally created water depth.  Instead, there is 

increased turbidity with more water volume.  

 

Water Velocity - Top soil eroded and sediment left 

 
In the event of Tropical Storm Irene, the water came rushed in a dissipated quickly.   The 

farmers had to actually leave the area to get to higher ground.  The spring flood water 

moves more slowly and there could be several days when the water is resting in place on 

the farms.  These sandy soils at the Intervale are easily filtered making them nice for 

growing vegetables, but also easy to wash away during events with high velocity water 

flow.  These smaller flood events create a different type of impact.  The sediment is not 

washed away, but it is left on the ground because of slowly receding water.  During Irene, 

the water was considered more detrimental to the crops safety based on the fact that so 

many different types of pollutants and hazards had gone into the water prompting the 

ultimate regulation that the crops couldn’t be used.  However, it is possible that the spring 

and winter events when the water remains stagnant on the fields, are more detrimental to 

the existing soils than the Irene type event that would wash through the crops and take 

some top soil and dissipate quickly along with the any pollutants it carried. 

 



 

 
 

Figure 14: The percent of impervious surface covering a watershed and its 
impact on stream quality (Scheuler, 2002) 

  

 

Storm water runoff from development  

 

Numerous studies have demonstrated that there is a negative correlation between the 

amount of impervious surface cover and water quality within a watershed (30).  Further, 

the spatial distribution of imperviousness has a large effect on aggregate imperviousness 

and consequently the water quality of the watershed (31). Further as impervious surface 

increases, biodiversity decreases possibly meaning more invasive species and less native 

plants (32). Because there is a very high inverse correlation between impervious surface 

and water quality, many urban ecologists propose to planners impervious surface limits, 

demonstrated in Schuler’s (33) Impervious Surface Model (Figure 14). This model indicates 

a maximum impervious surface threshold of less than 10% to keep a healthy watershed.  

However, King and Baker (34) suggest that watershed health will begin declining with as 



 

 
 

Figure 15: Streambank casualties: Photo taken in Southern Vermont after 
Tropical Storm Irene (www.bing.com/image/irene2011) 

little as a 2% impervious surface coverage. Storm water management is directly tied to the 

amount of impervious surface in the region (35).  This effect can cause severe erosion and 

dumping large quantities of sediment.  This interrupts aquatic habitat and damages 

existing infrastructure such as 

roads, bridges and sewer lines 

(35).  Hydrology patterns are 

often ignored in planning and 

this leads to further ecological 

and economic issues (42).  With 

the addition of impervious 

surface, whether from 

residential buildings or 

interrupted waterways, more 

sewer and storm drains must be 

built throughout the landscape (35, 36). 

The following two figures are taken from the Map of Stream Impaired (July 2012) 

by Intervale Conservation Nursery. The Intervale Conservation Nursery champions the 

need for riparian buffers to maintain stream health.  Figure 16 explains Riparian ecology 

and Figure 17 shows the impaired streams that affect the water that floods into the 

Intervale Farms. The EPA watershed assessment at this website tells a bit of a different 

story – reporting this branch of the Winooski “good”.  This could be because it is an average 

of all of the tributaries and brooks of the Lower Winooski.  

 

 

http://www.intervale.org/wp-content/uploads/FinalRiparianBufferMap_080112_blacktitle1.pdf
http://www.intervale.org/wp-content/uploads/FinalRiparianBufferMap_080112_blacktitle1.pdf
http://ofmpub.epa.gov/tmdl_waters10/attains_watershed.control?p_huc=02010003&p_state=VT&p_cycle=2008&p_report_type=A#sources


 

 
 

 

Figure 16: Riparian Ecology description taken from the Intervale Conservation Nursery Map of Impaired Streams for Vermont 

 

Lower Winooski River Color Coded by Level of Impaired Stream Health 

Figure 17: This map is a screen shot of the Intervale Conservation Nursery's new map (July 2012) of stream health with RED 
indicating - needs immediate improvement.  The BRIGHT BLUE polygon is the Intervale.  Note the majority of the area 

upstream from the Intervale is RED. BROWN is the outline of the Winooski.  Lake Champlain is the water body on the west 
side. 

 

http://www.intervale.org/wp-content/uploads/FinalRiparianBufferMap_080112_blacktitle1.pdf


 

 
 

3.2 Contaminants of the Lower Winooski subwatershed and the Intervale 

The Surface Water Assessment (39) for the Lower Winooski performed every four 

years by the Department of Environmental Conservation (29), under jurisdiction of the 

Vermont ANR, claims these as the major contributors. Causes for stream impairment and 

contributors include these reported from the Lower Winooski River Stream Health 

assessment in 2008.  The following are tributaries within a few miles of the Intervale and 

the issues directly affecting the stream (39):   MAP 

Muddy Brook Tributaries 
 Filamentous algae and blue green algae was abundant along with a high percentage 

of moss. The immediate stream reach above the site was agricultural pasture and 
cows were noted in the stream. This data indicated impairment of the stream of the 
time of the assessment and current data indicates ‘some level of stress on (stream 
health)” p. 60 Muddy 

 Mitec discharged rinse water and sludge wastes into an unlined lagoon in the early 
1980’s. In 2006, the area still has elevated levels of heavy metals and VOCs.  The EPA 
has labeled it a superfund site.  

 
Allen Brook 

 Beaver dams were the worst a stream had to deal with in the past, but today 
urbanization at the lower portion of Allen Brook in addition to flood plain 
encroachment, road crossings and agricultural impacts – route 2A near Muddy 
Brook confluence.   See page 61 (of assessment – 39) with the “ the channel 
maintains…”  

 
 Historic straightening… channel incision, bank erosion, mass failures and planform 

changes, armoring of the road has lead to entrenchment… 135 storm water 
discharges 

 
Centennial Brook 

 Near the airport, interstate 89, urban and suburban land uses…  high levels of silt 
sedimentation, significant amount of algae.  Chloride levels were above EPA chronic 
and acute concentrations for aquatic life.  – 30 stormwater discharges 

Sunderland brook 
 Agricultural land dominates the lower reach of the Sunderland Brook 

 

The above list compiled every four years does not complete the picture in the area.  Figure 

18 shows two wastewater treatment facilities that are located directly upstream from the 

Intervale Farms.  These are all difficult hazards to mitigate however there are some 

strategies being set and implemented.  

http://hollihoward.files.wordpress.com/2012/09/intervalemaps.pdf


 

 
 

 
Figure 18: The WTP are the Waste Water Treatment Plants upstream from the Intervale Farms 



 

 
 

4.0 Regional Strategies 

Strategies adapted from the Winooski River Basin Water Quality Plan (xx):  
The Vermont Agency of Natural Resources has a hierarchy of agencies concentrating 

on several aspects of water management and water quality.  A Surface Water Management 

Plan (39) is in place for each watershed in the state.  The Winooski River Basin Plan 

(Subwatershed 8) is a comprehensive guide to potential strategies that could be successful 

in the Winooski Basin. Several are in stages of implementation or currently in place to 

improve water quality and in turn lessen the effects of flooding. The following are 

objectives and strategies adapted from the Winooski River Basin Plan (27) that may be 

applicable in the lower Winooski to decrease the effects of flooding specifically to the 

Intervale:  

Land Conversion: 
Objective 1. Coordinate conservation 
efforts among the watershed’s land 
trusts, watershed groups and 
conservation organizations.  
Objective 2. Encourage stewardship of 
private land that leads to protection 
and restoration of natural landscapes.  
Objective 3. Assist communities in their 
efforts to maintain or restore natural 
landscapes.  
 
Storm Water Run Off from 
Development: 
Objective 1: Support municipal efforts 
to adopt local stormwater standards 
and manage stormwater runoff from 
existing surfaces for projects that fall 

outside of state jurisdiction.  
Objective 2: Encourage individuals and 
businesses to adopt best management 
practices that reduce stormwater volume and pollutant load. 
 
Agricultural Activities: 
 
Objective 1: Arrange for periodic meetings with interagency staff to discuss water 
quality issues identified through monitoring and assessment, and assign 
responsibility for follow up actions on specific farms.  

Figure 19: Vermont's Winooski River water quality 
improvement strategies May 2012 



 

 
 

Objective 2: Work with farm operators to ensure compliance with Accepted 
Agricultural Practices (AAPs).  
Objective 3: Encourage smaller farms to develop nutrient management plans.  
Objective 4: Encourage agricultural operations to deal with non-point source 
pollution from production areas and farm fields.  
Objective 5: Encourage enrollment in federal and State cost-share programs and 
providing additional engineering assistance.  
Objective 6: Help to implement controls to deal with soluble losses from ditching and 
tiling of farm fields through surface and subsurface connections to natural surface 
waters.  
Objective 7: Prevent agricultural pesticide movement to surface waters.  
 
Hydrologic Modification: 
Objective 1: Coordinate the efforts of federal, State, and local agencies to remove 
obsolete and non-essential impoundment structures.  
Objective 2: Reduce or eliminate hydrological modifications  
 
River Corridor Encroachment and Channel Erosion  
Objective 1: Conduct stream geomorphic assessments and develop river corridor 
plans to identify and prioritize restoration or protection projects that will help 
manage a channel back to equilibrium conditions, and protect the river corridor 
necessary to accommodate the equilibrium channel.  
Objective 2: Provide technical assistance and regulatory oversight of stream 
alterations.  
Objective 3: Exercise 401 water quality certification authority for the Army Corps 
404 “dredge and fill” permit process.  
Objective 4: Provide regulatory oversight of shoreland stabilization projects through 
the Shoreland Encroachment Permit program.  
Objective 5: Provide technical assistance and encourage towns to increase floodplain 
protection under the auspices of the FEMA’s National Flood Insurance Program. 
Provide maps, technical assistance and incentives to towns in applying land use 
regulations to protect areas within the river corridor. In addition, identify reaches 
through geomorphic assessments that are particularly valuable sediment and 
nutrient attenuation assets. Identify as high priorities areas in need of permanent 
protection and conserve irreplaceable functions with the purchase of river corridor 
easements.  
Objective 6: Provide documentation of floodways, and FEH areas to Act 250 district 
commissions.  
 
Encroachment 
Objective 1 Encourage participation of adjacent landowners in efforts to protect the 
resource  
Objective 2 Create and protect a buffer between the resource and landuse to 
enhance water quality or aquatic habitat  
Objective 3 Support efforts that lead to corridor protection and work towards 
natural stream stability while still protecting infrastructure from flood events.  



 

 
 

Objective 4 Use river corridor reports to help identify projects. The reports can be 
found at https://anrnode.anr.state.vt.us/ssl/sga/finalReports.cfm  
 
Transportation 
Objective 1 Assist municipal and state road maintenance entities and trail associated 
recreational groups in addressing erosion from roads and trails.  
Objective 2 Identify and address stream crossings that are not adequately sized or 
placed  
Objective 3 Reduce the amount of salt used and reduce the amount of winter sand 
that reaches waterways  
 
Invasive Species Control 
Objective 1 Increase volunteer involvement.  
Objective 2 Reduce spread of invasive plants.  
Objective 3 Control existing populations of invasive plants.  
 
Community Appreciation of the Watershed 
Objective 1 Assist community members in adopting stewardship practices that 
reduces erosion and discharge of pollutants into adjacent rivers and streams  
Objective 2 Provide opportunities for people to gain or expand their appreciation of 
the resource through better understanding of resource and increased water-based 
recreational opportunities  
 

5.0 Intervale Strategies 

Recommendations to reduce the impacts of flooding at the Intervale:  

The Vermont Department of Environmental Conservation developed a Surface 

Water Management Strategy to address ‘pollutants and stressors that address uses and 

values’ of water sources in the state (10).  The plan examines each of the stressors and a 

potential monitoring and evaluation plan.  Outlined here is the implementation section.  

Further here are links to programs statewide acting on improving water quality.   These 

regional plans can be synthesized into the three overarching themes (outlined in section 

3.1) that adversely affect the crops during flood events at the Intervale:  

 Regulations, 

 Poor water quality and 

 The amount and velocity of the water flow 

http://www.vtwaterquality.org/wqd_mgtplan/swms_ch3.htm
http://www.vtwaterquality.org/wqd_mgtplan/swms_appD.htm


 

 
 

5.1 Regulations and Water Quality 

The FDA regulation, that mandated the destruction of the crops and required they 

were not eaten or sold after Tropical Storm Irene, was merely a suggestion to farmers in 

previous flooding events. This implies, for instance, that in the case of annual spring 

flooding the farmers are able to make the decision themselves whether their crops were 

edible.  This is a key distinction.  Though these extreme events may increase in frequency, 

they are still in the .02% chance per year according to FEMA.   In the event of these smaller 

floods, when the flood plain and the Intervale farms are still inundated, the farmers need to 

have confidence that the flood water is safe and the food can be sold.  

There are two waste water treatment facilities within a mile upstream from the 

Intervale farms (Figure 9). These wastewater treatment facilities are in compliance with 

state laws, however in heavy rain events raw sewage is permitted to overflow into the 

river.  The ideal would be to upgrade the facility to ensure this is abated.  Unfortunately, 

this is an extremely costly endeavor and seems this will be the case for the foreseeable 

future.  The alternative approach, then, is to try reduce the frequency of overflow events 

that release human pathogens into the water system (Section 4.5 focuses on the amount 

and velocity of the water flow) and/or to clean up the water.  An important piece to note 

here before attacking the water quality issue is that we don’t actually know how the crops 

are affected by the pollutants and hazards that end up in the water system.  To make the 

best informed decisions about how to manage the crops coming in contact with the water is 

to understand the full implications or health issues.  Section 6.0 discusses further research 

being done in this area including soil baseline studies and the effect of washing the crops 

post flood water contact.  

Regardless, the water is still contaminated and seriously impaired in sections 

directly flowing into the Intervale. So, for the smaller events that do not generate a 

wastewater overflow, there are still several factors that impair water quality from 

stormwater runoff and increased velocity.  

5.2 Regulation of Agricultural Activities 

In Vermont, there are several regulations put in place to act as preventative 

measures toward reducing the effects of flooding and other events that may cause pollution 



 

 
 

to the water ways. The AAP Standards (Accepted Agricultural Practices) (40) are designed 

to reduce non-point source pollutants discharges through by improving farming 

techniques.  The standards include regulations to discharges, nutrient and pesticide storage 

and application techniques, mortality burial standards, stream bank stabilization, 

construction of farm structures to be out of riparian area and regulations on vegetation 

buffer zones along the shores (8).  The AAP Standards are currently voluntary.   The AAP 

standards are reasonable enough make mandatory with time.   

The FDA regulation, which essentially shut down the local farmers harvest after 

Irene, was no doubt created for the type of commercial farming that varies drastically to the 

small/local farm movement such as the Intervale operation.  If Vermont can clean up their 

waterways and do baseline testing there will at least be the beginning of an informed 

decision-making process relating to whether the crops are viable to sell on the market.  The 

FDA regulation is used by Vermont as a default because there is no similar rebuttal or 

regulation in place in Vermont. Create an FDA standard supplemental issue specific to 

Vermont. 

 

5.3 Secure Caps on Landfills, Household and Infrastructure Hazards 
 

Over 90% of the calls to the 

EPA after Irene were homeowners 

reporting their propane tank had 

been moved and/or floated away 

during the storm (VTAAFM).  As a 

result the hose leading to the 

home burst leaving the propane to 

spew and empty into the flooded 

waters. An easy fix here is a public 

service announcement to encourage homeowners to anchor the propane tanks down 

at their residence.   Further the residue from communication and transportation 

http://www.vermontagriculture.com/ARMES/awq/AAP.html


 

 
 

Fluvial Erosion Hazard (FEH) mitigation is another flood hazard management tool used by the 
River Management Program. Fluvial erosion can range from gradual bank erosion to catastrophic 
changes in channel location and dimension during flood events. Fluvial erosion is the cause of a 
vast amount of flood damage in Vermont, but is not taken into account by NFIP maps. The FEH 

program works to map the extent of the floodplain susceptible to fluvial erosion and works with 
municipalities on limiting development in these sensitive areas. Adoption of FEH maps provides 

another tool for Vermont communities to determine flood risk, minimize flood losses, and protect 
our water resources. The River Management Program encourages Vermont communities to 

manage their floodplains based on both inundation and fluvial erosion hazards 

- Vermont Department of Environmental Conservation, 2012 

infrastructure is extremely hazardous to waterways, such as abandoned or stranded 

vehicles or downed telephone poles. 

 

5.4 Reduce or Eliminate the Inundation  

Map of Stream Alteration  
Some farmers have chosen to move from the flood plain.  The Vermont Department 

of Environmental Conservation states that sustainable agriculture is close to the best use 

for a flood plain – second to letting the vegetation return to its natural succession.  The no 

rise clause in a flood way is imperative so building or increasing impervious surface is 

ludicrous.   

Again Barry Cahoon State of Vermont Stream Engineer:  
Some strategic separation and confinement of these incredibly powerful and dynamic 

natural systems is needed to protect these investments, but this work must be done in a 

way that embraces an informed recognition and implementation of fluvial conflict 

reduction options for the benefit of this and future generations, and the rivers 

themselves. 
 

5.5 Reduce River Corridor Encroachment and Channel Erosion  

 

Figure 20: The Fluvial Erosion Hazard Mitigation described by the Vermont Department of Environmental 
Conservation - as far as importance and implementation. 

http://hollihoward.files.wordpress.com/2012/09/intervalemaps.pdf


 

 
 

Riparian Zone Restoration 

  To combat the many sources of pollution that enter the river through runoff, several 

strategies have been known to increase stream health. Stream buffers, riparian tree and 

shrubs, cover crops, drainage, culverts which would minimize flood and alluvial erosion 

hazards are all possible remedies.  As mentioned in Section 3.0, the Intervale Conservation 

Nursery (38) grows native trees and shrubs for riparian restoration plantings in Vermont 

(38).  In addition to using tree species such as grey birch and red osier dogwood, ICN uses 

innovative techniques such as fascines to stabilize slopes. A fascine is constructed using by 

bounding together dormant branches to create a log-like structure that will root, grow, and 

provide plant cover quickly (3).Further , the ICN works in partnership with other 

organizations like the Lake Champlain Basin Association on this long term monitoring 

project ideal riparian species.  

5.6 Plant Alternative Crops 

The most affected crops at the Intervale have been the 

annual produce and the perennial woody plants.  The 

Intervale Conservation Nursery, who grow riparian trees and 

shrubs and Stray Cat Flowers are less affected. Adam 

Hausmann of Adam’s Berry Farm has decided to move out of 

the flood plain and is adamant that planting any type of 

perennial in the flood plain is ultimately going to result in 

failure.  Further, he states that the initial financial and time 

investment is not worth it.  His fruit bearing plants have 

deteriorated over the years due to the continual flooding 

events.  

However, diversifying crops to adjust to changing 

climate and precipitation patterns is still a priority for several 

researchers in the region. The Intervale will remain an 

agricultural area and most tenacious farmers will remain so 

conforming to the flooding is necessary to maintenance and 

sustaining livelihood. Will Raap, founder of the Intervale, 
Figure 21: Boundbrook Farm - 
Bringing Rice Farming to Vermont 

http://www.intervale.org/what-we-do/intervale-conservation-nursery/
http://www.intervale.org/what-we-do/intervale-conservation-nursery/
http://www.lcbp.org/
http://www.lcbp.org/techreportPDF/64_Intervale_Riparian_Restoration_2012.pdf
http://www.goodcompanionbakery.com/riceandduck.html


 

 
 

astutely is looking for alternatives for the farmers and to keep the integrity of Vermont 

farming at the forefront. Some innovative techniques for a more tenacious farmer at the 

may include chicken farming and rice paddocks (Figure 21).  Fisheries along the river have 

also been in the discussion, introducing pools on site (not in the river). Government 

agencies and the private sector can distribute and encourage the use of technologies to 

harvest rainwater, conserve soil moisture, and use water more efficiently (16).  University 

of Vermont, the affiliated UVM Cooperative Extension and collaborators such as the 

Northeast Organic Farming Association have several grants with projects already 

underway to study crop diversification.  Changes with climate – length of growing season 

or timing the floods as to not plant during those times or do plant but something that will 

last. Heather Darby at UVM extension is working on corn that has a shorter growing cycle.  

Farmers and researchers can work to develop and breed crops that are more tolerant of 

droughts or to increased precipitation and flooding. A quiet plug for the power of GIS and 

mapping comes from the EPA.  The EPA suggests investing in imagery to monitor landscape 

change in plant mortality and spread of invasives.  These can help inform decisions for 

farmers on agricultural practices (43). Farmers can then use this information to make 

decisions about adjusting agricultural practices. 

The following list of crops was originally compiled by Elizabeth Brownlee in working 

partnership with Lynda Prim of NOFA.  The list was slightly adapted for the Intervale with 

conversations with farmers:  

Spring Flooding Zones 
 Recommend a 15-35' native buffer along every creek/stream/river. This area is not 

farmed.  
 If a property includes 1 yr floodplain that is beyond the 15-35' buffer, the best 

options are likely on-farm fuel, florals, or materials for handcrafting - willows, red 
osier dogwood, poplar. 

 Legumes only in a flood plain, perennials will slowly deteriorate from flooding 
(Adam’s Berry Farm) 

 
 Special Flood Hazard Area (previously known as 100 flood) 

 Fruit: High bush cranberry, raspberry, elderberry, chokecherry 
 Nuts: Hybrid hazelnut, black walnut, butternut (if you can get it to grow - it's a 

native and apparently delicious, but a disease has wiped out almost the entire 

http://nofavt.org/assets/files/pdf/factsheetsforfarmer/Akaogi%20Story%20w%20photos.pdf
http://www.epa.gov/climatechange/impacts-adaptation/agriculture.html
http://hollihoward.files.wordpress.com/2012/09/intervalemaps.pdf


 

 
 

population...some folks are trying to get it to grow, though), oaks (if on mini-terrace 
beside stream, in warm climes), shagbark hickory (warmer clime also) 

 Fuel: Poplar, willow, black walnut 
 Floral: Pussy willow, red osier dogwood 
 Sap: Maple sugaring is best at elevations higher than the Intervale 
 Feed: Perennial grasses that you hay mix of perennial grasses and legumes. 

 
Area with 0.2% chance each year (previously the 500 yr floodplain) 

 Cover Crops sanfoin, birdsfoot trefoil   UVM extension suggests keeping hay if  
already growing and encourage to plan more of whatever perennial forage mix 
already growing. 

 

Greenhouses 

Though the entire Intervale is located on the flood plain there are a few areas at a 

slightly higher elevation that are less prone to flooding.  Greenhouses (map of potential 

site) on this land could prove to be a proactive mitigation strategy as well as a profitable 

one for a few reasons.  First, the greenhouses, if planned properly could be used year round 

and ensure a winter income. Second, this income would be additional and reduce some of 

the burden of crop loss in the the case of unexpected flood events.  During the flood events 

there would still be crops available for the farmer’s markets and CSA clients abating some 

of the breaks in the food system.  There are also winter farmers markets to provide year 

round produce.  

The greenhouses also naturally create diversification into the farming operation. 

Diversification enables many different kinds of goods to sell, instead of relying on one 

product only or only planting for one season throughout the year.  

 

 

http://intervalecommunityfarm.com/about-the-farm/fourth-season-project/


 

 
 

 
Figure 22: Fourth Season Project at the Intervale Community Farm.  This is from the ICF website depicting the potential for 

integrating greenhouses at the Intervale. This would be additional income for the Intervale and abate some economic losses. 

 

5.7 Social Capital 

The community came out in droves to volunteer realizing the Intervale was going to 

be inundated during Tropical Storm Irene.   A personal story is relayed here by a longtime 

volunteer and City Market employee. City Market 1% of their total sales, there was a Phish 

concert for flood relief and several other 

fundraisers. This doesn’t happen for every 

flood event however.  The Intervale is 

tucked away and down a large slope so 

often out of sight from those at much higher 

elevation.  

The Intervale could benefit from a 

formal volunteer base to aid in this type of 

flooding situation as well as a volunteer 

manager at the Intervale Center. The 

Intervale already has a phone tree in place, but it is often difficult to manage the 

Figure 23: Thomas Case at Arethusa Farm recommends a 
better communication system to organize and mobilize 
volunteers - even in times of smaller flood events. 

http://www.citymarket.coop/blog/content/irene-intervale
http://www.citymarket.coop/blog/content/irene-intervale


 

 
 

volunteers to the correct places.  A volunteer phone tree and master list of the farms and 

where to place volunteers.  The outpouring of support seen after Irene needs to be 

universal and organized so that each flood can have the same community support.  There is 

also an important tool the farmers use – the Advanced Hydrologic Prediction Service 

broadcast by NOAA. The farmers can get the latest reports through the hydrologic center in 

Essex Vermont that is on this site.  Thomas Case at Arethusa Farm discussed the 

importance of this website and the farmers send around messages to warn each other if 

there is any severe weather.  However, the chain may be important enough to make a more 

formal line of communication.  

Community is key in these issues and Vermont came through during the aftermath 

of Irene.  Vermont Strong has raised xxx xnumber $$$.  However resiliency and proactive 

measures also need to be I nplace. The need for highly networked communication and 

coordination among food system enterprises, markets, technical assistance providers, and 

advocacy organizations regarding products, activities, and services is more acute than ever. 

Need for Continuing Community Investment in Social Capital at the Intervale 

 

Over 40 organizations and partnerships are mentioned in this report. A majority of these 

groups have a vested interest and are a part of the social capital at the Intervale.  Increased 

public awareness and organization from the city on the importance of the Intervale and the 

help that may be needed pre and post flooding could be a large piece to the success of the 

season.  Support from the city to encourage farming at the Intervale and validate it’s 

importance will continue to be a factor. The farmers risk their livelihood with each extreme 

weather even.  The City of Burlington also takes a more indirect his and losing the Intervale 

entirely for not only itsfood supply, but also the sense of community it provides would be 

devastating for the residents as well as the motivation for the local food network in the 

area.  The social capital and community investment is summed up nicely in this Farm to 

Plate Initiative mission (Figure 24).  

 

http://water.weather.gov/precip/


 

 
 

To expand our food system efficiently and effectively, we must significantly improve 
access to accurate and timely information about land access, product availability, market 

data, rules and regulations, distribution systems, and many other issues. The foundation of 
this local food movement is built on personal relationships among producers and 

consumers and our collective desire to eat food that is healthy, fresh, tastes good, and 
supports those who produce it. In many respects, the Vermont food system has been a 

successful alternative to the industrial food system, even as it has been buffeted by 
national and international trends.  

 
Farm to Plate Initative – 2012 

 

6.0 Conclusion and Next Steps 

This project aims to present strategies for climate adaptation related to flood events 

at the Intervale.  As opposed to mitigation, climate adaptation refers to the ability of a 

system to adjust to climate change (including climate variability and extremes) to 

moderate potential damage, to take advantage of opportunities, or to cope with the 

consequences (1).  Decreasing the impacts of climate change is a worldwide initiative.  

Mitigation can be done in many ways in everyday life.  To adapt is a more nuanced and 

strategic approach that varies with the direct effects on an individual.  

The Intervale is in the flood plain.  The soils are excellent for farming and 

agriculture is the ‘best’ use in a flood plain for many reasons (besides natural revegetation), 

if carried out using sustainable practices. The flooding is normal and it will continue to 

flood. However these are specific ways to minimize the ecological and economic damage to 

the farmer and the food system network in the area.  It is up to the government to mandate 

and enforce the regulations.  It is up to the farmers to come up with sustainable practices at 

the farm and it is up to us to create the political will, social capital and invest in our 

communities. 

Figure 24: Farm to Plate Initiative (13) 

http://www.vsjf.org/project-details/5/farm-to-plate-initiative


 

 
 

6.1 Current and Suggested Future Research: 

Along with the Vermont Agency of Natural Resources and the Intervale Center and 

Farms, there are several organizations poised to continue this area of research.  To name a 

few: University of Vermont (UVM) and the UVM Cooperative Extension, Northeastern 

Organic Farming Association, The Vermont Fruit and Vegetable Grower Association, 

Gardener’s Supply and the Vermont River Conservancy.   

 Already in progress is the Produce Safety Task Force researching the effectiveness 

of manual washing of the crops post flood event.  The Vermont Food Safety Task 

Force acts as an advisory body for regulatory authorities will assess research needs 

for the industry to develop strategies to address needs of the interested 

collaborators. 

 Vern Grubinger, UVM and the Fruit and Vegetable Grower’s Association, has 

suggested a key piece of information would be to have baseline soil testing at the 

Intervale (and other troubled urban farms).  Grubinger explains that it is important 

to have a baseline figure when the soil has seemingly not been affected recently by 

flood waters.  Then there is a measure after the flood to make an informed 

comparison. Having the soil tested on a periodic basis as well as after flood event 

will help inform the decision process on crop’s fate during and after another flood 

event. Though testing has been done periodically, the results have been inconclusive 

for long term discussions on the effect of the soil on crop contamination from flood 

events.   

 One of the questions here is with the velocity and the amount of water is it more 

likely that the Irene water was more contaminated than these slow moving spring 

flood events? 

 Further these contaminants have varying dilution rates in the water, varying 

duration that they are viable in the soil and at the varying velocities of the water 

affect both the dilution rate and the length of toxicity in the soil.  These tests would 

also improve the informed decision about whether to chuck the crops or 

implementing these regulations 

http://www.uvm.edu/extension/food/pdfs/foodsafety_summit2012_agenda.pdf
http://www.uvm.edu/extension/food/pdfs/foodsafety_summit2012_agenda.pdf


 

 
 

 Vermont policy to decide if the crops can be sold on the open market is to default to 

the national FDA regulation.  An assessment or investigation with the Agency of 

Natural Resources and federal representatives on an amendment that could be 

specific to Vermont. How difficult is it to have a Vermont policy in place to have 

Vermont officials determine the fate of the crops?  Vermont takes pride in our food 

systems and the agriculture in Vermont is surely entirely different than what these 

regulations were made for. What are legalities behind this regulation?  How much 

pertains to Vermont vs. how much does it pertain to Iowa or Indiana’s Corn Belt? 

  



 

 
 

Related Links 

 
Burlington Community and Economic Development Office 
 
Clean Air Cool Planet 
 
Supplemental Maps for this Report 
 
Vermont Local Food Network 
The Intervale Center 
www.intervale.org 
 
The Intervale Farms 
http://www.intervale.org/about-us/intervale-farms/ 
 
City Market – Onion River Cooperative 
http://www.citymarket.coop/about/co-op-history 
 
Flood Mitigation for Crop Safety 
University of Vermont Cooperative Extension Flood Safety Links 
http://www.uvm.edu/extension/agriculture/?Page=flood_safety.html 
 
UVM Extention Crop Safety 
http://www.uvm.edu/extension/agriculture/pdfs/lateseasonplantings2011.pdf  
 
http://www.sare.org/ 
Sustainable Agriculture Research and Education 
 
Vermont Flood Safety and Mitigation Strategies 
Winooski River Basin Water Quality Management Plan 
http://www.vtwaterquality.org/mapp/docs/mp_basin8final.pdf 
 
Environmental Working Group Food Safety 
 
Vermont Flood Hazard Management 
http://www.vtwaterquality.org/rivers/htm/rv_floodhazard.htm 
 
Fluvial Erosion Hazard Mitigation 
http://www.vtwaterquality.org/rivers/docs/rv_municipalguide.pdf 
 
Winooski River Water Quality Assessment 
http://www.anr.state.vt.us/dec//waterq/mapp/docs/mp_basin8.assessment_report.pdf 
 
Important Regulations and Guidelines 
 
Farm Best Management Practices 
http://www.vermontagriculture.com/ARMES/BMP.htm 
 
Resources for Nutrient Management 
http://www.vermontagriculture.com/ARMES/awq/ResoucesforNutrientManagement.html 

http://www.burlingtonvt.gov/CEDO/
http://www.cleanair-coolplanet.org/
http://hollihoward.files.wordpress.com/2012/09/intervalemaps.pdf
http://www.intervale.org/
http://www.intervale.org/about-us/intervale-farms/
http://www.citymarket.coop/about/co-op-history
http://www.uvm.edu/extension/agriculture/?Page=flood_safety.html
http://www.uvm.edu/extension/agriculture/pdfs/lateseasonplantings2011.pdf
http://www.sare.org/
http://www.vtwaterquality.org/mapp/docs/mp_basin8final.pdf
http://www.vtwaterquality.org/rivers/htm/rv_floodhazard.htm
http://www.vtwaterquality.org/rivers/docs/rv_municipalguide.pdf
http://www.anr.state.vt.us/dec/waterq/mapp/docs/mp_basin8.assessment_report.pdf
http://www.vermontagriculture.com/ARMES/BMP.htm
http://www.vermontagriculture.com/ARMES/awq/ResoucesforNutrientManagement.html
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