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I. Introduction 

Bradford is a town that has been able to retain a vibrant downtown even while expanding its 
commercial activities to the Lower Plain. Encouraging further development of this commercial area 
while supporting and expanding the vibrant commercial activity in the downtown is critically 
important to the ongoing vitality of the entire Bradford community. By focusing efforts to encourage 
economic growth and stability in its Central Business District, Lower Plain Commercial and the 
Industrial Park, the ongoing and expanding vitality of the town as a whole will be achieved. The 
Planning Commission with the support of the Selectboard has developed this town plan to serve as a 
policy statement for the growth and development of Bradford. 

This plan includes an analysis of Bradford's demographics, jobs, economy, schools, roads, housing, 
natural resources, and land use. This analysis of current conditions in the context of goals for our 
community leads to policies and recommendations that can help our community make wise choices 
and provide direction for the patterns of its future growth. 

There are key reasons to have a Town Plan: 

1. Guide for local regulations: State statute requires that all land use regulations (zoning, 
subdivision, etc.) must be consistent with the goals of the local plan. The municipal plan 
functions as the framework under which these regulations operate. 

2. A guide for community investments: Information in the plan can be used for developing 
the recommendations contained in a Capital Budget and Program, for establishing a 
community development program, and for providing direction to the Selectboard for such 
things as community services, emergency services, recreation and municipal facility 
development to name a few. It also serves to guide the decisions made by the Planning 
Commission and Zoning Board of Adjustment when permits come before them. 

3. Support for grant applications and planning studies: Many of the state run grant 
programs available to Bradford consider whether or not the town has stated a need for its 
grant request. Studies are often called for within a plan, and the funding for such projects 
can come from state sources as well. 

4. Support for the downtown designation: The downtown designation is important to the 
vitality of Bradford's downtown as it offers support for grants as well as assistance to 
property owners in the designated downtown. 

5. A guide for future development: The District Environmental Commission considers 
Town Plans during an Act 250 hearing under Criterion 10. The Plan should clearly define 
what is and is not appropriate in terms of development within the community. 

A town plan is a dynamic document to be reviewed at least every five years, amended, readopted or 
replaced to reflect new conditions, needs and vision of the community. State statute requires that a 
plan expires after five years unless readopted or replaced. While the Planning Commission is the 
public body responsible for preparing and revising a Town Plan, any individual can petition the 
municipal government to amend the Plan. Statute also requires that an "approved" town plan be 
consistent with statewide planning goals (VSA Title 24, Chapter 117, 4302), be compatible with the 
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Regional Plan (VSA Title 24, Chapter 117, 4350(b)(l)(B)) and other plans in the region, and contains 
all elements of a Plan (VSA Title 24, Chapter 117, 4382). A town plan is not a zoning document, but 
it is the blueprint by which zoning is implemented. Therefore, a town's land use regulations (zoning, 
subdivision, etc.) must conform to the Plan. A town plan cannot affect land use in existence prior to 
the plan's approval. It does not have the power oflaw designated to a zoning regulation and should 
not be confused with that power. The goals, policies and recommended actions in this plan should be 
applied reasonably and uniformly. No specific goal or policy in this plan should be applied in 
isolation from other goals and policies within it. Users of this plan must accept that interpretation of 
the plan involves close review of the facts. 

It is important for the residents of Bradford to know that all energy generation and transmission 
development that are linked to the electrical grid are approved and regulated by the State of Vermont 
through the Public Service Board under Act 30 V.S.A Section 248.Town participation in the State's 
review process and current Town goals and objectives is the best way to ensure that the Town of 
Bradford's goals and objectives are considered and weighed by the Public Service Board during the 
decision process 

Goals of this Plan 

1. To protect the constitutional right of the people to acquire, possess, and protect property. 
2. To balance individual property rights with the needs of the community. 
3. To determine current and future land use needs. 
4. To establish areas desirable and suitable for development. 
5. To maintain and enhance the vitality of the designated downtown. 
6. To enable efficient use and expenditure of public funds to support local governmental services. 
7. To serve as a standard for the evaluation and review of proposed developments. 
8. To determine current and future land use needs for Town-owned properties. 
9. To encourage the continued growth and prosperity of Bradford's economy. 
10. To encourage a thriving, equitable, resilient economy that preserves and honors our working 

landscapes, downtown and the environment. 

11. Population 

A. Population Patterns 
Statistics and projections can shed light on the overall development patterns of rural towns. Rapid 
population increases can create a demand for new and expanded municipal services, and can strain the 
financial ability of a town to provide public services economically. Decreases in population can have 
an impact on the cost of town services, lead to higher taxes and generally affect the culture of a 
community as a whole. 

Shown below are population statistics for the Town of Bradford taken from the U.S. Census Bureau 
According to the U.S. Census, Bradford's year 2010 population numbered 2,797 compared to a 
population of 2,619 in 2000, resulting in a growth rate of 7% over the decade. This rate of growth was 
close to 8% rate achieved by Vermont, Orange County and the Two Rivers-Ottauquechee Region. 
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B. Age of Population 
One of the most common concerns voiced in the 2007 Bradford Town Plan Survey was a lack of youth 
in Bradford. Residents feel that as young people graduate from high school, they are inclined to leave 
town and are unlikely to return. Surprisingly, though, between 1990 and 2000, Bradford experienced 
an increase in its population of young adults between the ages of 21-24, and that number remained 
relatively constant from 2000 to 2010. Between 2000 and 2010, the number of Bradford residents in 
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the 25-34 age range jumped dramatically, from approximately 200 to approximately 320. During that 
same eriod, the number of residents in the 34 - 44 a e ran e dro ed from about 430 to about 320. 
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However, as is the case with much of Vermont, the population in Bradford aged 25-44 declined. 
Clearly, this decline is due in part to the aging of Bradford' s residents, but it is also likely that some of 
the decline is due to younger citizens leaving town for new venues and other opportunities (such as 
college or jobs). This age group represents a group of people who are valuable to any town because 
between the ages of 25-44, it is common for individuals to solidify their careers and make steps to start 
a family and/or buy a home. Losses in this age group indicate that Bradford is losing much of its 
younger workforce. Young working residents are the key to new arrivals, new jobs, retaining old jobs, 
quality of life, services in rural communities, and leadership. In short, in order to have a thriving 
community, Bradford needs these young people. 

Bradford Age Demographics, 2000-2010 
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As indicated in figure 4, between 2000 and 2010 population changes reflect the ongoing effect of the 
baby boomer generation. Overall for Vermont, the number of residents 25-44 years of age dropped as 
baby boomers continued to move into their late 50s and 60s. 

The comparison between the 2000 and 2010 census information also indicates that many of Bradford's 
new residents are between the ages of 35-44. The increase of population at this age group may in part 
explain increasing enrollment in the Bradford school system as families in their 30s to mid-40s often 
have children who are in school. 

Bradford Income and Benefits, 2012 
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Median Median 

Non-family Household 

Income, Income 

Town 2012 2012 

Bradford $24,355 $45,208 

Corinth $37,500 $50,893 

Fairlee $43,750 $62,542 

Newbury $33,000 $ 50,474 

Norwich $37,222 $94,342 

Ryegate $28,571 $56,071 

Thetford $50,149 $70,789 

West Fairlee $32,063 $53,438 

Orange Co. $32,436 $53,627 

Vermont $31,957 $54,168 

Source: 2008-2012 American Community Survey 5-Year Estimates 

Source: 2008-2012 American 

--------
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Income Data for Bradford and Surrounding Areas, 2012 

Town 
Returns Adjusted Gross Mean Adjusted 

Filed Income Gross Income 

Bradford 1,369 $ 58,436,808 $ 42,685.76 

Corinth 715 $ 31,072,295 $ 43,457.76 

Fairlee 575 $ 26,192,164 $ 45,551.59 

Newbury 837 $ 35,968, 748 $ 42,973.41 

Norwich 1,718 $ 210,189,770 $122,345.62 

Ryegate 536 $ 22,770,611 $ 42,482.48 

Thetford 1,386 $ 93,156,526 $ 67,212.50 
West 
Fairlee 299 $ 12,882,285 $ 43,084.57 
Orange 
Co. 15,497 $ 690,669,232 $ 44,567.93 

Vermont 311,144 $ 17,233,753,111 $ 55,388.35 

Sources: Vermont Department of Taxes 

The Vermont Department of Taxes annually publishes Vermont Tax Statistics, which includes a 
summary of personal income tax returns filed with the State. In 2012, 1,369 personal income tax 
returns were filed by Bradford residents. Total adjusted gross personal income reported for Bradford 
residents was $58,436,808. Based on the information in the above figure, Bradford's median 
household income is lower than its neighbors, the average of Orange County as a whole and of 
Vermont. 

For 2012, the median AGI per return for the Bradford School District was 30,737 compared to 
Newbury at $31,391, Corinth at $30,458, Fairlee at $33,101 in contrast to Norwich at $62,995. 51 % 
(47% in 2005) of the total personal income generated in Bradford was by filers earning $30,000 or 
more while 49% (vs in 2005, 53%) were earning less than $30,000. 

III. Economic Base 

A. Employment and Jobs 
Bradford serves as a small economic hub for commerce and industry. Residents use town services for 
a range of banking, professional, and related services, but survey results indicate that much of their 
retail shopping is done outside of the immediate area in the Upper Valley or New Hampshire. It is 
important to note, however, that the survey was conducted before the new Hannaford store was built 
on Bradford's lower plain. While no formal study has been conducted, anecdotal evidence strongly 
suggests that since the new grocery store opened (June 2013), residents from many surrounding 
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communities now come to Bradford for grocery shopping. Other Bradford businesses such as Farm 
Way, Copeland's Furniture, and many restaurants also draw people from nearby communities to 
Bradford. 

As of the time of the 2010 Census, 61 % of the Town's population over 16 years of age was employed 
in the civilian work force, while only 4.4% of individuals over 16 years were classed as unemployed. 
All other residents over age 16 were not employed for a range of other reasons, be that higher 
education, retirement, incarceration, or some other matter that would impede employment. The 
unemployment figure, while low compared with the state and national percentages (5.9% and 7.9%, 
respectively), is higher than the 2. 7% unemployment figure reported in 2000. This may reflect a 
steadily-aging workforce entering retirement, the economic downturn in 2008, and a host of other 
factors. 
Figure 4 below indicates that, as of 2010, over half the population of Bradford is employed across 
management, sales and office occupations. According to the 2010 Census, 44.1 % of all Bradford 
workers work within Orange County. Nearly 30% of workers travel less than 14 minutes to their place 
of employment, suggesting that many workers work within the town or somewhere that is immediately 
adjacent to the town. Due to the close proximity to neighboring New Hampshire and its larger work 
centers that are in close range ofI-91 (particularly West Lebanon and Hanover), it is understandable 
that 41.9% of Bradford's workforce responded to the Census as working outside of Vermont 
altogether. 

Although many Bradford residents work outside of Bradford, it is worth noting that Bradford, unlike 
many other small towns, has services and business that can provide most day-to-day necessities. 
Without leaving Bradford, one can do grocery shopping, obtain medical services, eye care, dental care, 
purchase hardware & building supplies, etc. 

Occupations of Bradford Residents 

• Management, business, 
scinece, and arts 
occupations 

• Service occupations 

•Sales and office occupations 

2008-2012 American Community Survey 5-

One surprising piece of the U.S. Census employment information is this: as much as agriculture is 
considered an important part of the community by its residents, just less than 8% of the Town's 
workforce was reported as working in either agriculture, forestry, fishing, hunting, or mining trades in 
the 2010 Census. This follows a statewide trend of declines in the farming industry. 
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B. Historic Wages 

The mean adjusted gross income of Bradford residents as filed with the Vermont Department of Taxes 
in 2012 was $42,685.76. This is the lowest reported income when compared with neighboring towns, 
Orange County, and the state, as shown below in Table 5. However, it is important to note that this 
chart only applies to households that file tax returns. Because of that, communities with large 
populations whose incomes are so low that they do not need to file an income tax return may appear to 
have higher household incomes. Nevertheless, there is not a significant difference in the mean 
incomes reported for most neighboring towns and for Orange County as a whole, with the two most 
pronounced exceptions being Norwich and Thetford. However, the mean income reported by all 
Vermont residents, in contrast, was nearly $13,000 higher than that of Bradford. 

Income Data for Bradford and Surrounding Areas, 2012 

Town 
Returns Adjusted Gross Mean Adjusted Gross 

Filed Income Income 

Bradford 1,369 $58,436,808 $42,685.76 

Corinth 715 $31,072,295 $43,457.76 

Fairlee 575 $26,192,164 $45,551.59 

Newbury 837 $ 35,968,748 $42,973.41 

Norwich 1,718 $210,189,770 $122,345.62 

Ryegate 536 $22, 770,611 $42,482.48 

Thetford 1,386 $93,156,526 $67,212.50 

W. Fairlee 299 $12,882,285 $43,084.57 

Orange Co. 15,497 $690,669,232 $44,567.93 

Vermont 311,144 $17,233, 753,111 $55,388.35 

Source: Vermont Department of Taxes 

The Department of Housing and Urban Development Location Affordability Index, in assessing the 
costs of housing and transportation for both renters and homeowners in Bradford, shows that, on 
average, Bradford households require over $27,000 annually to cover housing and transportation
related expenses. When viewed in terms of income brackets and earnings at the household level, it 
becomes apparent that many Bradford families are earning less than the mean adjusted gross income, 
as reported to the Vermont Department of Taxes. American Community Survey data from years 2008 
through 2012 demonstrates that nearly a third of all Bradford households earned under $25,000 
annually (31 %; see Figure below). This would suggest that numerous families in Bradford may find 
covering housing, subsistence, welfare, and transportation costs a constant struggle. 
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Bradford Income and Benefits, 2008-2012 
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Many of the handwritten comments that were received as part of the 2007 Town Plan Survey, which 
indicated that citizens in Bradford are concerned about the continued rise of property taxes and the 
burden they put on individuals who make only the average wage. Based on 2012 data from the 
Vermont Department of Taxes in the figure below, it is clear that these concerns are well founded. 
High property and education taxes are making it harder for middle-class citizens to buy homes in 
Bradford. These costs, coupled with increases in the overall cost of living, are making it more difficult 
for Bradford to attract oun families. 
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Designated Downtown: Bradford strives to have its 
local economy grow at a pace that benefits the 
community, but does not put a strain on municipal 
services. To encourage new growth and to improve the 
vitality of the downtown, Bradford has been part of the 
Vermont Downtown Program. Businesses within the 
area identified by the Vermont Downtown Program as a 
Designated Downtown are eligible for various tax credits, 
and the municipality is given priority for specific state 
and federal grant programs (see sidebar), including access 
to funds exclusively for Designated Downtowns. While 
to-date, businesses have not utilized the tax credits 
available through the program, the town has been able to 
take advantage of its benefits. Because of the priority 
consideration for grants and specific funding, the town 
was able to access over $40,000 in funds for sidewalk 
improvements as well as $30,000 for the Bradford Public 
Library. A map of the designated downtown is included 
in Map 1, 2 and 3. 
In the near term, the Town intends to apply for additional 
funding to continue improvements to the sidewalk 
system. 

Goal for the Designated Downtown: 

Downtown Designation Benefits 

Because of its participation in the Vermont 
Downtown Designation Program, Bradford's 
downtown has the following benefits available 
to it: 

• 10% Historic Tax Credits 

• 25% Facade Improvement Tax 
Credits 

• 50% Code Improvement Tax Credits 

• Downtown Transportation Fund 

• Traffic Calming Options 

• New Signage Options 

• Priority Consideration for HUD, CDBG 
and Municipal Planning Grants 

• Priority Consideration by State 
Building and General Services (BGS) 

• Special Assessment Districts 

A diverse economic base which provides jobs and sustains the local economy. 

Policies: 

To support continued economic vitality of Bradford's Downtown. 

To support cost-effective infrastructure improvements to Bradford's historic downtown area that will 
encourage economic development and benefit existing businesses. 

Recommendations: 

The Town should maintain Downtown Designation for Bradford's Downtown to give local developers 
and business owners access to the tax credits offered by the State of Vermont for revitalization. 
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The Town should utilize the benefits of the Downtown Program to continue projects such as improve 
sidewalks and streetscapes within the Designated Downtown. 

The Town should investigate obtaining Growth Center designation in order to support a diverse 
economic base while continuing to keep our historic downtown vibrant. 

IV. Housing 
A major function of local housing planning is to meet two community objectives - first, safe and 
affordable housing for its present and future population, and second, suitable density and distribution 
of housing throughout the community. Growth in housing affects the Town's capacity to provide 
facilities and services to our townspeople and the character of the area. Housing built without 
adequate planning for schools, roads, and other public services can overburden the ability of the 
taxpayers to pay for these services, and also can lower adjacent property values and negatively impact 
the rural character of the Town. 

This section discusses the amount, type, location, and affordability of existing housing as well as the 
needs for future housing. 

A. Number of Housing Units 

Bradford's total number of housing units has been increasing since the 1940s. The 1970s and 1980s 
saw a large increase in the number of homes being built throughout Vermont, and Bradford was no 
exception, with increases in housing units reaching 50.9% in that decade alone. However, between 
1980and 1990 Bradford experienced just a 7 .2% increase in new homes, which falls far short of the 
30% increase reflected in Orange County data. Much of the increase in other towns was due to a rise 
in the purchase of second homes, and to individuals from out of state moving from the city to the 
country. During the decade from 1990 - 2000 though, the number of new homes jumped by 13 .2%, 
roughly 5% higher than the totals for Orange County and the State. This rise in new homes in 
Bradford indicates the extent of the housing pressures that exist in the Upper Valley. As towns closer 
to the primary areas of employment (Hanover, NH, Lebanon, NH and White River Junction, VT) 
become increasingly more crowded, citizens find residences farther away, such as Bradford to the 
north and Claremont, NH to the south. However, between 2000 and 2010, new housing unit growth in 
Bradford slowed to just 5.3% (equivalent to approximately 13 new units every two years), which is 
approximately half the growth rate seen in both Orange County and the State. 

The 2007 community survey clearly showed that while some people live in Bradford because it's less 
expensive than living closer to major employment centers, many people choose to live in Bradford 
because of the quality of life this community enjoys. 
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B. Types of Housing 

The U.S. Census defines a "housing unit" to include conventional houses, apartments, mobile homes, 
and rooms for occupancy. According to the 2000 Census, Bradford (including the former village of 
Bradford) has a total of 1217 housing units. Like most of the units in towns throughout Vermont, they 
are predominantly single-family homes, with multi-family homes being a distant second. 

Types of Housing Units in Bradford, 
2012 

•Single-Family Homes 

• Two-Family Homes 

•Multi-Family Homes 

•Mobile Homes 

Source: U.S. Census Bureau, 2008-
2012 American Community Survey 

As indicated by the table below, 60% of the housing stock in Bradford is owner occupied. Unlike 
many of the surrounding towns, after owner occupied housing, Bradford has a high percentage of 
rental housing (26%). Most towns in the immediate area have a much greater percentage (Fairlee, 
Newbury and Corinth have approximately 20%) of second homes or homes used for recreational 
purposes. Bradford, on the other hand, has only 7%. This number is small on a regional level as well, 
when compared to 13.8% in Orange County and 14.6% in Vermont as a whole. 

Bradford 60% 7% 

Corinth 59% 26% 

Fairlee 46% 26% 

Newbury 53% 23% 

Norwich 69% 5% 

Ryegate 653 18% 

Thetford 70% 11% 

West Fairlee 58% 18% 

Vermont 56% 16% 

Orange Co. 6.4% 14% 

28% 

10% 

22% 

18% 

20% 

12% 

16% 

17% 

23% 

17% 

Source: U.S. Census Bureau - Census of Population & Housing, 2010 
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There are positives and negatives to having too many or too few second homes in a town. When a 
town has a large number of homes that are not occupied year-round, it can have unforeseen impacts on 
town services. For example Bradford, like many other Vermont towns, has a volunteer fire 
department. This department depends on full-time residents to staff its fire department, and a lack of 
full-time residents can make acquiring staff difficult because the pool of candidates is reduced. The 
downside of this low percentage of second homes is most noticeable in the town tax rate. Second 
homes are taxed at a higher rate than full-time residences. On the other hand, second homeowners do 
not generally utilize community services including the school system, which reduce the costs to all 
taxpayers. 

Bradford had only 5% of its total housing stock vacant in 2000. Anything below 5% is functionally 
considered a zero so in general Bradford has only a small amount of available housing stock to offer, 
which can have a direct impact on the affordability of housing. 

In the 2007 town-wide forum on land use, participants indicated an interest in allowing more dense 
residential development in districts within walking distance of the downtown. However, survey 
responses suggest that there is less support town-wide for this idea with the noted exception of housing 
for the elderly, which was strongly supported. The survey conducted in 2007 also revealed that 
residents desired any new elderly housing to be located within walking distance of the downtown. 

C. Affordable Housing 

Affordable housing is defined as that which a household earning the county's median income could 
afford if no more than 30% of its income were spent on housing costs. For homeowners, housing costs 
include such things as payments for principal and interest on a mortgage and taxes. For renters, 
housing costs include such things as rent and utilities. 

$900 

$800 

$700 

$600 

$500 

$400 

$300 

$200 

$100 

$-

Median Gross Rent (all units), 1980-2012 

1980 1990 2000 2008 - 2012 

•Bradford 

• Orange Co. 

• Vermont 

Source: American 
Community 
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With the state minimum wage standing at $8.73 in 2014, an individual earning minimum wage can 
expect to earn $18,158 per year when working a standard 40 hour work week. However, according to 
the National Low Income Housing Coalition, a Bradford resident would need to earn a minimum of 
$9.31 per hour in order to afford an efficiency apartment. A family of four seeking a modest three 
bedroom rental unit would require a minimum of $19.50 per hour in wage earnings amongst all wage 
earners in the unit. While these figures are high, they are even more pronounced of an issue looking at 
the state. What can be inferred from this data (presented below) is that Bradford is comparatively 
affordable, but may still be unaffordable to much of the town's workforce and the elderly. 

As% of State 
Min. Wage 107% 150% 179% 223% 318% 

$ $ $ $ $ 
Vermont H.91 15.20 19.36 24.55 29.21 

As% of State 
Min. Wage 159% 174% 222% 281% 335% 

Source: Notional Low Income Housing Coalition {NLIHC) 

Note: housing wage is equal to the wage a household must earn while working a 40 hour week to afford a 
rental housing unit at HUD's Fair Market Rent (FMR) and only pay 30% of income toward housing costs. Figures 

not available for individual towns in the region because HD only calculates county values. 

Based on responses from the 2007 Town Plan Survey, there is a substantial amount of concern on the 
part of residents that there is too much affordable housing in Bradford. The perception appears to be 
that affordable housing negatively impacts aesthetics as well as the culture of the community. While 
these assessments may, to some extent/, be correct in terms of the rental properties that exist in 
Bradford it is fair to say that this perception is not because of an excess of affordable housing. In fact, 
when compared to other towns in Vermont of similar size and regional significance (Bradford is a hub 
to surrounding towns), Bradford is only slightly above Orange County in number of units per 1000 
residents. 

What is more likely to have created the perception of "too much affordable housing" is that Bradford 
has a substantial percentage of rental property. There is little doubt that these assumptions about the 
affordability of these properties as a whole are incorrect. Most of the rental property in Bradford does 
not fall into the category of"affordable housing". 

However, it should be noted that while the perception of too much affordable housing may be 
erroneous, citizens' feelings about the condition of Bradford's rental housing and its negative impact 
on the aesthetics of the village are well-founded. Many of the comments collected in the Town Plan 
survey singled out specific rental units in town as appearing "run down" and/or "poorly maintained". 
There appears to be a need to encourage owners of rental property to better maintain their properties. 
The aesthetic appearance of buildings in a town, particularly one with a central business district or 
downtown, can have either negative or positive impacts on commerce and can attract or deter new 
residents and businesses from moving into town. Comments provided by residents in the 2007 survey 
support this concept by indicating a strong displeasure with poorly maintained properties. The 
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renovation/rehabilitation of seven South Main Street properties seems to have encouraged overall 
improvement in that area of Bradford, although more needs to be done. 

Median Gross Rent (all units), 1980-2000 

$600 

$500 

$400 

$300 

~ 

$100 

$0 
19SO 

D. Elderly Housing 

1000 

$553 

2000 

• Bradford 

Iii Orange Counl)' 

• vennonl 

Source: Vermont Housing Data 

According to the 2010 U.S. Census, there were 384 individuals in Bradford who are 65 or older, 
constituting nearly 14% of the overall population. Of homeowners in Bradford, fewer than 26% are 65 
or older. Fifteen (15%) percent of renters in Bradford are 65 or older. These figures are lower than 
those recorded in 2000, highlighting a demographic shift that has brought more middle-aged residents 
to the town in the decade from 2000 to 2010. 

As some of the elderly become less comfortable with the tasks involved in managing their own homes, 
they often tum to some sort of elderly housing. If health is an issue and some form of constant care is 
required, an elderly person may need to enter a nursing home or a residential care facility. As is 
indicated in the table below, Bradford has the largest number of residential care facilities in the area, 
with a total of 26 beds (for level III and IV residential care, according to the Department of 
Disabilities, Aging and Independent Living (DAIL)). Bradford is currently home to the Blue Spruce 
home for the Retired, Merry Meadow Farm, Bradford House and Oasis Home .. However, given that 
there is a state-wide shortage of elderly care facilities of all types in Vermont; it is likely that 
competition for beds in Bradford's facilities is high. Elderly residents in need of full-time care may 
not find it available in town and may be forced to move away from their community. 

Bradford residents are very supportive of the creation of additional housing for the elderly. When 
asked ifthe town should " ... encourage the development of independent senior housing in close 
proximity to the downtown", 80% of the responses were positive. Further, when asked what types of 
housing residents would like to see throughout Bradford, independent and assisted living facilities 
collectively received the largest percentage of support for a total of 35%. 

In 2004, the closing of the Brookside Nursing Home in Bradford left 107 elderly persons and adults 
with disabilities without a facility to provide the care they needed. As has been indicated above, the 
number of beds within the region for the type of care provided by the Brookside Nursing Home is very 
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limited. In response to the closing of Brookside, the Commissioner of the Department of Disabilities, 
Aging & Independent Living (DAIL) began meeting with Town of Bradford officials and local service 
providers to coordinate the remaining capacity and identify the community's vision for the future. 
Through this process the Town of Bradford established an Assisted Living Committee. The group 
conducted a market feasibility study, which was completed in April 2005 and showed that an assisted 
living residence with 35 or more units was likely feasible. Several properties were considered as 
possible locations for a new assisted living facility, including a lot owned by the Town that is used by 
the Highway Department and recycling center. Residents were given the opportunity to vote to donate 
this property to the assisted living project, which they did not approve. The basis for this rejection was 
apparently the perception that the loss of a portion of the Town Highway property would create 
logistical issues with regard to the recycling center and the storage ofroad maintenance materials. 
Although residents rejected the location proposed, they continued to indicate support of the project 
itself. 

According to the Planning Report for the Bradford Assisted Living Project, which was presented by 
The Neilson Group, LLC, pressure on remaining service providers will only grow. DAIL estimates 
that by 2010, the number of Orange County adults with disabilities who have a service need will 
increase by 30% to 935 individuals. Two hundred twenty five of these persons would qualify for 
nursing home care in the absence of other resources, an increase of 34 %. The Department of Housing 
& Community Affairs Housing Needs Assessment shows a gap in the county of202 units of 
affordable housing for seniors. DAIL and the Orange County Long Term Care Coalition have 
identified a need for additional adult day care capacity in the Bradford region. 

Enhanced Living Inc. (ELI), a private non-profit, was formed to provide senior housing facilities in 
Bradford following the loss of Brookside Nursing Home. Working with state officials, private 
consultants and community volunteers, over the past five years marketing and feasibility studies have 
been conducted for ELI, pro-forma budgets developed, and a service provider identified. George and 
Hazel Pratt made a generous donation of several acres of land on Plateau Acres to house a facility 
anticipated to contain up to 36 beds of assisted living. Among ELi's goals are to build a sustainable, 
affordable facility incorporating elements of Greenhouse senior living design and utilizing green 
construction principles to the extent possible. At this time, ELI is not addressing the issue of senior 
independent housing. 

While some form of housing for the elderly is essential, services available to the elderly are also very 
important. Programs like meals on wheels, in-home care services and an active senior center are 
appealing to older residents. Further their existence will provide them with more reasons to choose 
Bradford as their home. However, survey results indicate that, at present, the services offered in 
Bradford for the elderly are not meeting the needs of that age group. With the exception of the 
Bradford Senior Center, citizens who responded to the 2007 survey view other services available to the 
elderly unfavorably. The Visiting Nurses, who maintain a branch office in Bradford were not included 
in the survey question. 
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E. Childcare 

Corinth 

West Fairlee 

0 2 

1 2 

' ~ource: Def!.artme~tfor Children and Families J 

According to TRORC's 2003 inventory ofregistered childcare facilities, Bradford offers more options 
for childcare than most towns in the surrounding area. This statement still holds true in 2014, as 
Bradford is home to two registered in-home childcare facilities and a further four licensed in-home 
facilities (see table). At the time of the 2010 U.S. Census, there were 317 children between the ages of 
1 and 9 in Bradford. Given that the number of registered in-home and licensed homes and centers 
currently total 186 seats, it is likely that many residents are finding alternative sources of childcare. 
Bradford residents who are unable to use local childcare facilities probably take their children to 
childcare facilities beyond the borders of Bradford, or they are able to have family members care for 
their children while they work. The numbers presented in the table include full and part-time seats, 
which implies that there may be even fewer seats than the numbers reflect. 

Goals, Policies and Recommendations for Action 

Goals 
1. To encourage the retention of existing housing and construction of new housing that meets the 

population growth. 

2. To encourage the preservation of historic structures in ways that appropriately serve the need 
for housing. 

3. To encourage the development of affordable senior housing within the Town. 

4. To encourage housing projects that strengthen neighborhoods by adding green space, 
promoting pedestrian traffic, and improving transportation options. 

5. To encourage innovative planning, design and construction ofresidential housing which 
minimizes the cost, energy consumption and environmental impacts of housing while 
maintaining the character of the community. 
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Policies 

1. It is the policy of the Town to support the development of multi-family housing within or 
adjacent to the Downtown, including accessory dwelling units. 

2. It is the policy of the Town to ensure that the timing and rate at which new housing units are 
created does not exceed the community's ability to provide adequate public facilities (e.g. 
schools and municipal services). 

3. It is the policy of the Town to encourage the location of future housing so as to complement 
existing or planned employment patterns, travel times, and energy requirements. 

4. It is the policy of the Town that the location of housing, related amenities, and land uses should 
be planned with due regard to traditional settlement patterns, the physical limitations of the 
site, and its proximity to current or planned public and private services such as roads and 
commercial/service centers. 

5. It is the policy of the town that safe bicycle parking facilities be provided in new residential or 
commercial developments. 

Recommendations 

1. The Town should consider assessing impact fees in order to defray the cost of increases in 
municipal services caused by development. 

2. The Planning Commission should review the Town of Bradford Zoning Bylaws with an eye to 
addressing the following concerns about housing: 

a. New housing should be sited to provide safe pedestrian access to nearby open space, 
existing sidewalk networks, and recreation areas. 

b. Housing projects should minimize highly visible parking areas and retain as much 
permeable surface as possible. 

c. Housing projects should provide access to shops, services, and jobs by as many 
transportation methods as possible (public transit, bicycle, pedestrian, and automobile). 

d. Zoning Regulations should be modified to make Multi-family housing a permitted use 
Residential Service District and Village Residential. 

3. The Town should investigate the benefits of obtaining Growth Center designation in order to 
develop affordable housing along with associated commercial and retail development. 

V. Education 
Bradford has two public schools: Bradford Elementary School, located on Fairground Road. north of 
Bradford's downtown, offers education for grades K-6, and Oxbow High School and Riverbend 
Career and Technical Center, located on Route 5, also north of the downtown, serving grades 7-12 and 
adults. Bradford also has an independent school, The Connecticut River Academy, located on Lower 
Plain, which offers an alternative education program for grades 1-12 and serves the surrounding 
region. 
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The total staff at Bradford Elementary consists of 49 employees, 18 of which are full-time teachers. 
There are 101 employees at Oxbow, with 46 of them employed as full-time teaching staff. 

The Orange East Supervisory Union office is located on the Lower Plain in the Minimart building, that 
office oversees Bradford Elementary, Oxbow High School, Riverbend Career & Technical Center, 
Waits River School, Newbury Elementary School and Thetford Elementary School. 

School transportation is provided by a private contractor. The present policy is to transport students 
who live a mile or more from the school. 

A. Student Enrollment 

Enrollments of students in the Bradford Elementary School is reported annually to the Vermont 
Department of Education. Based upon annual student resident counts from the Department, average 
daily membership (ADM) at Bradford Elementary in recent years has been as follows: 

At Bradford Elementary School, enrollment has been rising in the last two years while Oxbow High 
School has seen steadily declining enrollments. A change in leadership at the high school will 
hopefully help to reverse this trend. While Bradford Elementary School serves only the Town of 
Bradford, Oxbow High School is a union school with Newbury. Oxbow also serves multiple tuition 
paying towns including Corinth, Topsham, Orange, Washington and Piermont, NH. 

Educational Enrollment - Bradford Elementary 

Fiscal Year Students Enrolled 

2013-2014 242 

2012-2013 239 

2011-2012 194 

2010-2011 206 

2009-2010 218 

2008-2009 212 

2007-2008 227 

2006-2007 235 

2005-2006 230 

2004-2005 255 

2003-2004 246 

2002-2003 240 

2001-2002 247 

2000-2001 239 

1999-2000 273 

1998-1999 286 

Source: Vermont Department of Education 
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Educational Enrollment - Oxbow 

Fiscal Year Students Enrolled 

2013-2014 390 

2012-2013 418 

2011-2012 425 

2010-2011 442 

2009-2010 458 

2008-2009 450 

2007-2008 500 

2006-2007 467 

2005-2006 448 

2004-2005 452 

2003-2004 497 

2002-2003 492 

2001-2002 578 

2000-2001 600 

1999-2000 612 

1998-1999 595 

Source: Vermont Department of Education 

In general, Bradford strives to maintain the quality of education it offers in the face of increasing costs 
of special education and declining enrollment. Yet it should be noted that the Bradford voters have 
never rejected an Elementary School budget. 

B. School Facilities 

Bradford Elementary School 

The Bradford Elementary School is located on nine acres ofland on the west side of Fairground Road 
and consists of a one-story building of 28,000 square feet. In 1956 the cafeteria was converted into a 
classroom, and in 1964 three more classrooms were added. A mobile classroom was purchased in 
1978 for temporary space, and a major addition was completed in 1985. In 1991 and 1993, additional 
mobile classrooms with 1, 792 square feet each, were added to accommodate increased enrollments. In 
2003, Bradford voters approved a $4.7 million bond to renovate the existing school and add 
approximately 15,000 sq ft. The addition included additional classroom space, special education 
space, a music room, an art room, a large gymnasium with a stage, additional storage space, a 
cafeteria, and it created on-site parking for 100 vehicles. The total facility is now approximately 
44,000 sq.ft. Barring unexpected growth in Bradford, the existing elementary school facilities should 
be adequate for the foreseeable future. The Bradford Academy and Graded School District also owns 
the so-called Ag Shop, Memorial Field and Field House (golf course club house), all located between 
the Bradford Academy building and the Connecticut River. 
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Oxbow High School and River Bend Career and Technical Center 

Oxbow High School is a comprehensive high school with an area vocational center, River Bend Career 
and Technical Center attached to it. The combined facility was designed to accommodate tuition 
students and vocational-technical students from surrounding towns. Barring unexpected major growth 
in Bradford and Newbury, the existing facilities, capable of serving a capacity of 700 students, should 
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Lebanon, and possibly Woodsville, and limited housing available especially in the Hanover/Lebanon 
area, growth of the Oxbow population may increase even without major growth in the Bradford 
population. To keep operating costs at a reasonable level for local taxpayers, the school must maintain 
adequate space and a quality curriculum to attract a substantial number of tuition paying students. The 
nearly 60-acre site provides athletic facilities and ample space for any necessary future construction. 

C. Higher Education 

At present, Bradford has very limited opportunities for residents to acquire education beyond high 
school. There are some continuing education classes offered through River Bend Career and 
Technical Center and the Oxbow High School. However, there are no post-secondary facilities within 
the town. While Bradford and the surrounding area do not have a sufficient population to make a large 
post-secondary school institution viable, it is possible that a small community college could be 
successful in town. The nearest locations for the types of education offered through a college such as 
the Community College of Vermont or Granite State College, are in Hartford and St. Johnsbury, which 
are at least a 30-minute drive. In some cases, students may not be able to take needed courses at the 
nearby locations, thus requiring an even longer commute. 

In the 2007 Town Plan Survey, residents were asked if there should be post-secondary educational 
opportunity available in Bradford. The respondents indicated support, with almost 49% in favor, 28% 
against and 23% undecided. Handwritten comments of those opposed suggest that the concerns felt by 
some residents may be more commonly associated with larger educational institutions (noise, crime, 
etc.). suggesting that only a "community college" would be suitable for Bradford. 

D. Goals, Policies and Recommendations 

Goals 
1. To provide a safe and secure learning environment where quality educational opportunities are 

provided to all students. 

2. To promote the best opportunity to educate our students at the most equitable cost to the 
Town's taxpayers. 

3. To encourage the offering of college-level and/or technical educational opportunities in 
Bradford. 
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Policies 

1. It is the policy of the Town to require land development likely to result in a large increase in 
population of school children to be staged to avoid placing an undue financial burden on the 
Town's ability to provide educational services. 

2. It is the policy of the Town to provide sufficient and appropriate physical space to meet current 
and projected student enrollments. 

3. It is the policy of the Town that new educational facilities should be built to current energy 
efficiency standards. 

Recommendations 

1. The Town should look into obtaining Growth Center designation in order to 
increase the amount of affordable housing and sustain student enrollment. 

2. The Town should look into providing access to post-secondary education and job 
training. 

VI. Utilities and Facilities 

A. Town Facilities 

Bradford Town Office 

The Bradford Municipal Offices moved to the Bradford Academy/Woods School Building, at 172 
North Main Street, in 1974 when offices were configured and a vault added. The Woods School 
Building, designed by Montpelier architect George Guernsey, was constructed in 1893, and a gym, 
auditorium, and classrooms were added in 1935. The Bradford Selectboard manages the building 
under a 99-year lease with the Bradford Academy & Graded School District; the lease began in 1974 
and expires in 2073. 

In 1998, a renovation fund and a building committee were created to support the renovations required 
by the Vermont Department of Labor and Industry. Townspeople voted twice to spend tax dollars on 
building renovations, and the town received a Vermont Community Development grant for $516,500 
to help comply with building codes and the Americans with Disabilities Act (ADA). Community 
groups have raised funds to replace the auditorium stage curtains and lighting as well as to restore the 
295 seats remaining after an elevator installation. A back-up power generator was installed in the 
building in February of2002. 

In 2011 Bradford voters also authorized the expenditure of funds to make repairs to the roof over the 
auditorium, improve foundation drainage, and to make energy efficiency improvements to the 
building. 

The Academy building now houses the offices of the Selectboard, the Water and Sewer Commission, 
Town Clerk, Treasurer, Administrative Assistant to the Selectboard, Zoning Administrator, Listers, 
and the Police Department. The public spaces (auditorium, gymnasium, and conference rooms) are 
available for community use, and are commonly used by town boards such as the Planning 
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Commission, Conservation Commission, Parks & Recreation Commission, and Selectboard for their 
regularly scheduled meetings. Former classrooms are leased to tenants as offices and studios. The 
Bradford Historical Society operates a small but impressive historical museum on the third floor. 

Some portions of the slate roof are original, dating back to 1893. Many slate shingles have fallen off 
the roof, and many more are loose. The Bradford Selectboard plans to have these sections of slate 
roof stabilized in the spring/summer of2015. The contractor performing that work will develop 5-year 
and 10-y'ear recommended plans for more thorough repair and reno,ration of the slate roof Except for 
repairs to the slate roof, no other major renovations are planned in next 5 years. 

Bradford Fire Station -- Built ~1994, Four bays; heating system recently replaced; no major 
renovations planned. 

Town Highway Garage -- Built ~1991; in good structural condition. Plan to build a new salt shed in 
the next several years, but no other major projects are planned. 

Bradford Municipal Water System 

Bradford is fortunate to have a high quality water system. Administered by the Bradford Water and 
Sewer Commission , the system has a 500,000-gallon, entirely concrete underground reservoir, which 
was installed in 2000 adjacent to the old reservoir, a 1,000,000-gallon open reservoir which is not in 
service, and another 500,000 gallon concrete tank constructed in 2012. The new reservoir was 
designed with direct 12 inch pipeline connections to fill the reservoir directly and to enhance the 
supply to the Lower Plain area. The supply for the new reservoir is two gravel packed wells. These 
two wells are capable of supplying a total of 800-900 gallons per minute. Bradford's system is both 
chlorinated and fluoridated and, except in time of emergency, is not subject to surface or air 
contamination; it complies with the Safe Drinking Water Act. All users have water meters so that an 
equitable system of charging is made possible. 

In 2012 Bradford undertook a major water system upgrade. This involved the construction of a new 
500,000-gallon storage tank on Farr Lane, upgrade of the Fairground Road pumping station, and 
replacement of 15,000 lineal feet of water mains. Some of the mains that were replaced were close to 
100 years old. 

The Lower Plain area is supplied by 8-inch and 6-inch mains to the southern town line. All properties 
in the Town of Bradford on U.S. Route 5 are served by the water system. An 8-inch main serves the 
Pierson Industrial Park. An 8-inch main also extends from the junctions of Route 5 and Saddleback 
Road, over the bridge crossing the Waits River near the Veneer Mill and eventually connects into 
another 8-inch main at South Main Street. An 8-inch main runs to Oxbow High School, and up 
Fairground Road to the northbound rest area of Interstate 91, with a pumping station on Fairground 
Road and a 5,000-gallon reservoir in the rest area. (See Public Utilities Map.) As development 
continues in the industrial and commercial areas of the Lower Plain, it will be necessary to upgrade 
and extend some water lines there to provide adequate water and fire protection. 

As a matter of policy, both the Water and Sewer Commission and the Planning Commission think 
regulated land use is the key to protecting the water quality of the Waits River and to maintain the high 
quality of the Town water supply. In order to protect the primary aquifer recharge area for the water 
supply, the Water and Sewer Commission purchased the lower meadow surrounding the town wells. 
It is critical that groundwater drawn by these wells, and then recharged, does not become contaminated 
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by the discharge or seepage of chemical or biological wastes. One future goal is to find a second 
source of water to be used for back-up and supplemental water supply. 

Bradford Sewerage Facilities 

In October 1978, the Bradford sewage treatment plant started operation on a 5.4-acre site located off 
Depot Street. In addition to the plant construction, new sewer mains and laterals were installed at this 
time where they were necessary to upgrade existing sewer lines. The Public Utilities Map illustrates 
the sewer service area and is included as part of this Municipal Plan. 

The sewage treatment plant was designed to treat 137,000 gallons of raw sewage per day to the 
secondary level. In 2014, the facility treated an average of 65,000 gallons per day or roughly 47% of 
its designed capacity. The plant's uncommitted reserve capacity is 72,000 gallons per day. There are 
293 users presently on the system. Forty three users have been added to the system since 1998. 

A 5-year project to update the sewage treatment plant was completed in 2007. The open lagoon was 
replaced by a 200,000-gallon cement storage tank. The treatment plant had significant upgrades to all 
operating systems and to the building. The total cost of the upgrade was $1,193,961. Funding for the 
upgrade included a grant from Rural Development for $633,900, a loan from Rural Development for 
$422,600, and a grant from the State of Vermont for $137,461. These upgrades should keep the plant 
operating efficiently. 

In 2011, voters approved the bond necessary to finance expansion of the town's sewer system to the 
lower plain and the industrial park. The $2.8 million sewer expansion project was financed by a 
55/45% loan/grant package from USDA Rural Development. Bradford's Lower Plain, from the 
junction of Carson Lane and Route 5, down almost to Lake Morey Road; and Rte. 25, from the Napa 
auto parts store down to Industrial Drive, as well as the industrial park itself, are now all served by 
Bradford's municipal sewer system. The project was completed in the fall of 2012. 

Solid Waste Facilities 

The Town is a member of the Central Vermont Solid Waste Management District (CVSWMD) that 
plans for solid waste disposal for its member towns. Earth Waste Systems, headquartered in Rutland, 
operates Bradford's recycling center. Earth Waste also operates a "fast trash" operation at the 
recycling center. As of February 2015, the Recycling Center is open on Wednesdays and Saturdays, 
from 8:00 am until 4:00 pm. CVSWMD also provides special collections for electronics and 
hazardous materials. Dates and locations for these special collections are shown on the website: 
www.cvswmd.org, published in local newspapers, and posted at the Bradford Academy and the Post 
Office. It should be noted that the recycling center only accepts material from the public; there is no 
recycling available to local businesses. 

The Town does not provide collection services to its residents or businesses, but there are at least three 
private services available. Subject to CVSWMD rules, these providers are required to collect 
recyclables. 

The state has created solid waste management districts to reduce the waste stream. CVSWMD is 
implementing programs under the name of"Zero Waste." These include diversion of food scraps and 
other organics for composting, diversion of recyclable materials, encouraging the re-use of materials 
instead of disposal, and urging manufacturers to reduce packaging materials and switch to re-usable or 
recyclable materials. 
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In addition to solid waste disposal, Bradford has a town-wide composting program. The Bradford 
Composting Project began operation with assistance from the Bradford Conservation Commission, 
High Fields Institute, and the CVSWMD in 2004 on a large Bradford dairy farm. Food waste was 
composted from 8 local commercial enterprises:- Hannaford Supermarket, Colatina Exit and other 
restaurants, Valley Vista Drug Rehabilitation Facility, Bliss Village Store, Bradford Elementary and 
Oxbow High Schools and Hulbert Outdoor Center - averaging just under 100 tons per year. During its 
second jlear of operation, it became increasingly difficult for the farm to continue the undertaking and 
provide for expansion of the project, so a mutual decision was made to move the composting program 
to a new site. 

The Bradford/Corinth Composting Project began preliminary operation in 2007, at the Sandberg farm 
on Abe Jacobs Road in Corinth, VT, as a collaborative effort among the Bradford and Corinth 
Conservation Commissions, CVSWMD, and High Fields Institute. In addition to the food waste 
generators listed above, Robert Sandberg also collects horse manure and bedding from a local horse 
farm, and leaves and wood chips collected at Bradford's recycling depot. 

The Bradford Conservation Commission received small grants for site preparation and technical 
support from 10 different sources. In-kind support in the form of volunteer hours and equipment has 
come from High Fields Institute, CVSWMD, and the Bradford Conservation Commission. 

A planned educational component to the composting project will engage students and teachers in the 
process. Also, as new food waste generators join the project, staff training in proper source separation 
will continue to be provided. 

B. Recreational Facilities 

When residents were asked to rate Town services in the 2007 Town Plan Survey, they gave the 
Town's recreational facilities a passing grade (31 % indicated "good", 28% indicated "fair"), but felt 
there was room for improvement. The need for improved recreation facilities and opportunities was 
voiced strongly in the survey's "open answer" section where residents suggested that Bradford should 
have such amenities as walking or biking paths, improved tennis courts, a swimming pool, and a larger 
skating rink. In 2007, the town established the Parks and Recreation Commission whose purpose is to 
consult with and advise the Administrative Assistant and Selectboard in all matters affecting recreation 
programs, parks or facilities including maintenance, policies, and finances. The Commission is also 
to assist in the development of long-range planning for recreation, park needs and funding needs. 

In 2014 the town hired a part time Recreation Director (32 hours per month, or an average of 8 hours 
per week). The Recreation Director has begun an effort to coordinate recreational activities in the 
community, several of which are run by independent organizations (Bradford Youth Sports, Bradford 
Youth Football, school activities, scouts, etc.). The Recreation Director is also working with the 
Bradford Conservation Commission to organize hikes, snowshoe excursions, canoe trips, etc. 
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Bradford has a number of recreational facilities within its borders, although they are not all owned by 
the Town: 

Town/School Owned Facilities 

• Memorial Field owned by Bradford Academy and Graded School District (BAGSD) -
Memorial Field is located east of Bradford's downtown in the floodplain of the Waits River. 
Formerly utilized by the Bradford Academy, it contains ball fields, fairgrounds, animal sheds 
and a tennis court as well as the Bugbee boat launch (see below). Groups are allowed to lease 
the use of the facilities through the School Board, and the Connecticut Valley Fair has 
traditionally been held on Memorial Field. 

• BAGSD Playground - The Bradford Elementary School maintains a playground, which is open 
to the public. A group of community members have raised money to upgrade the playground 
by adding a play structure. With the help of a grant from the Wellborn Ecology Fund, the 
school has been working to add additional features to its schoolyard designed to enhance the 
curriculum and enable outdoor education. The first phase of these additions included 
geometrically-shaped butterfly garden, improvements to an existing woodland nature trail, an 
outdoor literacy classroom made from raised beds, establishment of an oak "life cycle" grove, 
and other plantings. The second phase of additions includes an outdoor amphitheater, plantings 
to attract birds and wildlife, and a living fence separating the playing fields from the school 
driveway. 

• Bugbee Boat Launch (owned by BAGSD)_- The Bugbee boat launch allows boat access to the 
Waits and Connecticut Rivers. There is parking for up to ten vehicles as well as a small area 
for camping. 

Additional Locations (private) 

• Bradford Golf Club-The Bradford Golf Club is located east of the downtown district adjacent 
to the Connecticut River. Opened in 1924, the 9-hole, par 32 golf course is a for profit 
corporation that is open to the public. The corporation leases the clubhouse from the BAGSD 
on a 10-year lease basis without charge. 

• Bradford Regional Community Center - In 2004 the Bradford Community Development 
Corporation (BCDC) renovated the vacant Upper Valley Press Building into the Bradford 
Regional Community Center. The building houses the Orange East Senior Center and a 
commercial tenant. During 2005 the BCDC added a bus barn to the property, which is 
operated by the Stagecoach Service, Inc. a non-profit public transportation organization. 

• Old Church Theater-Located in building behind the Congregational Church on Main Street, 
the Old Church Theater has presented over 28 years of summer productions geared for family 
entertainment. The actors are local residents from various backgrounds and some have gone on 
to make a career in the theater world. The theater is open to anyone wishing to act, direct, work 
backstage, help with set design, ticket sales and more. 
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C. Public Lands 

The town of Bradford owns several forested properties and a number of parks. The public lands have 
been mapped by the Bradford Public Schools. 

• Low-St. John Forest (owned by BAGSD)- Located on Goshen Road, the Low-St. John Forest 
consists of roughly 80 acres of woodland with trails and picnic grounds. The forest is managed 
sustainably for timber and has a ten-year management plan. In late summer of 2007, the lower 
ten acres were sprayed to control poison ivy and invasive plants such as barberry, honeysuckle, 
and autumn olive. The forest was selectively logged in the winters of 2007 and 2008. The 
Low-St. John Forest is used by the elementary school in all seasons to enhance its science 
education curriculum. It is also widely used by community members for outdoor recreation 
activities. Creating an improved parking lot, a permanent rustic outhouse, and an outdoor 
classroom are projects that have been discussed by the Low-St. John Forest Committee to 
increase the forest's potential for education and recreation. 

• Wright's Mountain/Devil's Den Town Forest (owned by the Town of Bradford and managed 
by the Conservation Commission) - Since 1994, the Town of Bradford has acquired 516 acres 
on Wrights Mountain. Through the work of the Bradford Conservation Commission, with the 
support of the Upper Valley Land Trust, Vermont Housing & Conservation Board, Friends of 
Wrights Mountain, and other organizations and individuals, this effort has provided to the 
community an outstanding recreational and natural area. Nine miles of well-groomed and 
marked hiking trails have been developed and maintained, with more trails planned. 

• Andrew and Ida Boch Memorial Park at Bradford Falls (owned by the Town of Bradford and 
managed by the Parks and Recreational Commission) -This scenic park, adjacent to the 
Bradford Public Library, overlooks the Waits River falls at the south end of the village. 

• Elizabeth's Park (owned by the Town of Bradford and managed by the Parks and Recreation 
Commission)-The construction of Elizabeth's Park was a large community effort: 500 
individuals worked over a weekend in September of 1988 to finish the park project. Many 
residents were involved in the Park's initial design. In March of 2007, the townspeople voted 
to accept the donation of Elizabeth's Park from private donors. Located on Fairground Road, 
the park is a playground for young children with a large wooden play structure designed with 
towers, walkways, slides, and mazes. Although the facilities at Elizabeth's Park remain in 
passable condition, in 2015 it is clear that some of the park's structures are due for renovation. 
The Parks & Recreation Commission and the Recreation Director are working together to 
develop a plan for these needed renovations 

• Denny Park (owned by the Town of Bradford and managed by the Parks and Recreation 
Commission)- Denny Park is a small park on North Main Street with picnic tables and a 
gazebo used for summer music concerts. The Denny family donated the park to the Town in 
the mid 1990's to preserve the view across the floodplain at the confluence of the Waits and 
Connecticut rivers. 
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State Owned Facilities 

State owned facilities in Bradford include the National Guard Armory located on Fairground Road, the 
State Police barracks located on Route 25, the Vermont Agency of Transportation garage located on 
Fairground Road, a Park and Ride lot on the comer of Route 25 and Creamery Road, and the Rest 
Area on Interstate 91. 

D. Libraries 

Bradford Elementary School Library 

The Bradford Elementary School library encourages K-6th grade students, staff and community to use 
its collection of materials numbering around 7,000 items, including books, videos, audio-visuals, and 
periodicals. If materials outside this collection are needed by the school, staff, or community, the 
school also has access to the Vermont Automated-Library System (VALS). 

Oxbow High School Library 

The Oxbow High School library provides unified media services: print, audio-visual, and computer, as 
well as access to V ALS. Available resources include: 14 computers with Internet connections, a 
variety ofresearch databases and five computers providing catalog services. The Library's collection 
includes roughly 14,000 volumes, including the periodical collection. A major non-print collection is 
available. A growing collection of available resources support audio/visual digital technology. The 
library, like the school, is accessible to the disabled and available to the public during regular hours 
and by appointment. Along with the resources listed above, the local Vermont History collection 
draws the public to visit the library. 

Bradford Public Library 

Located at the south end of the village near the intersection of Routes 5 and 25B, the three-story brick 
building, designed by Lambert Packard, was built in 1895. The building is listed on the national 
Register of Historic Places. In September 1796, the Bradford Social Library Society was granted a 
charter making it the first chartered library in Vermont. The present library building was a gift of John 
L. Woods, and on July 4, 1895 the Woods Library Building was dedicated. The Bradford Public 
Library is owned by a not-for-profit corporation, with a nine member self-perpetuating board of 
trustees, with three additional trustees appointed by the Selectboard for three-year terms. The building 
has one reading room, a children's room, and a young adult room. The third floor is presently only 
used for storage, but has space for potential future use. The library offers four computers, wireless 
internet access, and two printers available for public use. The library's collection contains 10,000 
volumes. The library is connected to the V ALS, which gives it access to the libraries of all Vermont 
colleges, public libraries, the Vermont Legislature, and the Vermont Student Assistance Corporation 
(VSAC). 

The Bradford Public Library is an architectural gem, and is one of the most significant buildings in 
Bradford's downtown area. However, the building is not handicapped accessible and is in need of 
substantial repair and renovation. The slate roof has leaked badly, which leads to many problems. In 
2015 it was repaired with support from grants and the town. Drainage around the building's 
foundation is a problem, as are outdated mechanical systems. The library is currently involved in a 
major fundraising campaign to finance the remaining much needed renovations. 
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E. Communication Facilities 

Landline Communications 

Most of the telephone-related services in Bradford are still offered via the traditional telephone lines 
and poles (landline ). The primary phone providers in Town are Fairpoint (previously Verizon), which 
covers the majority of the Town, and Topsham Telephone Company, which covers a portion of the 
western area of Town. 

Cellular Communications 

As of October, 2014, there are no cell towers in Bradford. Cell phone service in Bradford comes from 
towers located just south of the Bradford town line in Fairlee, north of town in Newbury, or across the 
Connecticut River in New Hampshire. Based on responses to the 2007 Town Plan Survey, residents 
feel cell coverage could use improvement and even expressed a willingness to permit cell towers in 
town provided they were properly sited. In March, 2014, Verizon Wireless received approval from 
the Vermont Public Service Board to construct a cellular tower on a hilltop off Rowell Brook Road. 
Construction of the new tower is expected to occur in late 2014 or early 2015. It is not clear yet how 
this new facility will affect cellular coverage in Bradford, though it appears likely that subscribers to 
Verizon Wireless services will see an improvement in signal strength. 

High-speed Internet 

There are presently four ways to access the internet in Bradford: landline, DSL, cable and satellite. 

• Landline access is the most available to residents, but speeds over a telephone modem are very 
slow, and given the ever-increasing need for bandwidth in day-to-day use of the internet, they 
are not practical for more than checking email. The faster and more stable options available to 
residents are via cable modem and DSL. 

• Cable offers fairly consistent bandwidths. It is substantially faster than dial-up. Cable 
coverage in town is limited to those areas receiving expanded cable access through Comcast 
and Charter and represents only a fraction of internet users in Bradford. 

• Digital Subscriber Line (DSL) is very similar to cable in speed. It is less subject to decreases 
in speed caused by heavy internet traffic because a certain amount of bandwidth is dedicated 
for each user. DSL is provided to those within the service area of Topsham Telephone, or 
within three line miles of the Fairpoint switching station in downtown Bradford. 

• Satellite Internet is provided by companies such as Dish Network, Directway and Wildblue, 
satellite internet is an option for residents who are unable to access the internet via cable or 
DSL provided they have a clear view of the southern sky from their locations. Although 
bandwidth over satellite is on average three times faster than a dial-up connection, it is more 
expensive than other methods of access and it can be affected by heavy weather such as 
torrential rains and blizzards. 

It is likely that as many as two-thirds of the households in Bradford have access to the internet only via 
landline or satellite modem. When surveyed, nearly 80% of respondents indicated that they would like 
to see the availability of high-speed internet access increased. Because of the difficulties in 
convincing cable and DSL providers to extend their coverage areas, other towns in the Upper Valley 
have considered alternatives to those listed above. In some cases, wireless internet providers have 
placed towers in towns that provide wireless broadband access to those within line-of-sight. 
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In recent months, East Central Vermont Community Fiber Network has approached towns in the 
Upper Valley including Bradford. This organization is developing a long-term plan to extend fiber 
optic cable throughout the region. Fiber optic cables offer the fastest connection speed available. 
Although this project is in early stages of development, it has the potential to benefit Bradford 
residents. 

F. Goals, Policies and Recommendations 

Goals 

1. To preserve, promote and enhance the cultural and recreational values of the Town in order to 
encourage the use of these resources by the local population and visitors to Bradford. 

2. To encourage diverse and environmentally sensitive recreational opportunities. 

3. For the Town of Bradford to become as close to waste-free as practical by 2020. 

4. To support the Bradford Public Library's fund raising campaign to renovate and update the 
building for handicapped accessibility, roof repairs, foundation drainage, and updated mechanical 
systems. 

Policies 

1. It is the policy of the Town to conserve open and undeveloped land, while simultaneously 
promoting responsible economic development and affordable housing. Productive farmland and 
forests are particularly important for their contribution to Bradford's economy and environmental 
quality, and development should not significantly diminish the value and availability of outdoor 
recreation. 

2. It is the policy of the Town that public buildings and newly constructed public facilities should be 
designed to the latest energy efficiency standards. 

3. It is the policy of the Town to support all efforts to provide Bradford residents with expanded 
options for high-speed internet access provided those options do not have negative effects on the 
rural character of the town. 

4. It is the policy of the Town to continue to develop and maintain active sustainable forestry 
management plans on woodland parcels owned by the Town and the Bradford Academy and 
Graded School District. 

5. It is the policy of the Town to support the Conservation Commission's efforts to maintain a 
composting program. 

6. It is the policy of the Town to educate and encourage residents concerning the concept of"zero 
waste" and to pursue programs enabling Bradford to become waste-free by 2020. 

Recommendations 

1. The Bradford Water and Sewer Commission should conduct a build out analysis of the area 
covered by water and sewer service to determine the capacity of the existing infrastructure. Using 
this information, it should adopt a procedure for allocating the reserve capacity to enable a steady 
growth rate for all uses and to assure the availability of service during the design period. 

2. The Town should encourage the Central Vermont Solid Waste Management District to provide 
more opportunities for the safe disposal of household hazardous wastes, such as compact 
fluorescent light bulbs, mercury-containing products such as thermostats, bad gasoline, solvents, 
pesticides, etc. 
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3. The Town should explore cost effective ways to redesign the Bradford recycling center to allow 
for better circulation and functionality of service. 

4. The Town should adopt a Capital Budget and Program in order to plan for anticipated 
infrastructure maintenance and improvement. 

5. The Low-St. John Forest Committee should work together with the Bradford Parks and Recreation 
Commission to improve recreational use of the forest. 

6. The Bradford Conservation Commission and the Bradford Parks and Re<.:reation Commission 
should continue to coordinate efforts to enhance recreational opportunities on Wright's Mountain. 

7. The Town should explore ways to expand recreational offerings to support healthy lifestyles. 

VI. HEALTH AND EMERGENCY SERVICES 

The health and safety of Bradford residents is of the utmost importance. Bradford's vision for health, 
wellness and safety is that all citizens in the community have access to high quality, affordable, 
physical and mental health care through local providers; that employers and individuals support 
healthy lifestyles and environments; that the well-being of children is a central focus; that prevention, 
personal wellness and freedom from pain are strong areas of focus from birth to death; that domestic 
violence and substance abuse are unacceptable in our families and community; that the elderly and 
disabled citizens have adequate health and wellness support to remain in their homes and remain 
integrated in their community; and that all residents have access to prompt and effective services in 
the event of an emergency. 

A. Health Care Facilities 

Health care facilities are essential in the prevention, treatment, and management of illness, and in the 
preservation of mental and physical well-being through the services they offer. Rural locations such as 
Bradford are served by small facilities that can assist residents with general health care needs but are 
not suited for more complex acute care services that require specialized services and equipment. 

The lower population density of Vermont's rural countryside, and the larger the area over which the 
population is distributed, can make providing adequate health care more difficult, particularly care for 
the elderly who may not be able to drive themselves to major health care facilities. Likewise in rural 
areas, emergency care for severe trauma or major acute illnesses such as stroke and heart attack may 
take longer response time compared to more populated locations, risking potential loss of life. 

However, Bradford's population is large enough to allow a number of private health providers, 
including physicians, chiropractors, dentists, optometrists, pediatric services, a full service pharmacy, 
health clinic, therapeutic care, and a state licensed alcohol and chemical dependency treatment center. 
Major health care facilities in Bradford include Little Rivers Health Care, Clara Martin, and Upper 
Valley Pediatrics. 

Other facilities that provide health-related services include Valley Vista, Upper Valley Services, and 
Veterans Inc. 
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B. Elderly Care Facilities 

At present, Bradford does not have any licensed nursing homes. There are, however, several 
residential care homes. The Vermont Department of Disabilities, Aging and Independent Living 
classifies residential care homes in two groups, depending upon the level of care provided. Level III 
homes provide nursing overview, but not full-time nursing care. Level IV homes do not provide 
nursing overview or nursing care. There is currently one level III residential care home and one level 
IV residential care home. 

As discussed in the chapter "Demographics, Housing, and Education", Bradford residents are very 
supportive of the creation of additional housing for the elderly. When asked ifthe town should 
" ... encourage the development of independent senior housing in close proximity to the downtown", 
the majority of the responses (80%) were positive. Further, when asked what types of housing 
residents would like to see throughout Bradford, independent and assisted living facilities collectively 
received the largest percentage of support (35%). 

C. Bradford Fire Department 

The Bradford Fire Department serves Bradford and is part of the mutual aid network. It also responds 
to all automobile-related rescue calls. In 2014, the Bradford Fire Department responded to 161 calls, 
which included structural fires, chimney fires, motor vehicle accidents and mutual aid calls. The Fire 
Department receives policy advice and oversight from the Bradford Public Safety Commission. The 
Commission is also the point of contact for any complaints regarding the Fire Department. 

Staff 

The Bradford Fire Department is staffed by 25 volunteer firefighters. The department needs additional 
volunteers to serve as firefighters, to help raise money, and to help care for the equipment, but like 
many volunteer fire departments in Vermont, finding new volunteers is increasingly difficult. This is a 
common problem statewide. The effects of an aging population, many residents working outside the 
town limits, and the many State and Federal requirements for training have taken a toll on the pool of 
interested volunteers. 

Fire Station 

The Bradford Fire Station is located on 135 Carson Lane, just south of Bradford's downtown. The 
station was built in 1998 and contains six bays for fire and rescue vehicles, an office for the fire chief, 
and a large meeting room equipped with a kitchen. The building itself is in good condition, needing 
only routine maintenance such as painting. In February, 2014 the heating system serving the fire 
station's truck bays was found to be badly deteriorated and was emitting dangerous amounts of carbon 
monoxide. The heating system was replaced in March 2014. Storage however, is at a premium in the 
fire station, and soon there may be a need to add some sort of structure for equipment storage. 

Vehicles 

The Town of Bradford owns four fire trucks: 

• A 1986 E-One ladder tower 
• A 1994 E-One engine 
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• A 2008 E-One Pumper/Rescue truck 
• A 2000 tanker (lacks pump) 

The Town is making plans to sell the 1986 ladder truck, which has suffered numerous mechanical 
problems, and consequently, has not been a piece of equipment the fire department can rely on. 
Finding necessary replacement parts for that truck is also a challenge. The fire department is working 
closely with the Public Safety Commission to identify what the next steps should be. 

Structure and Funding 

The Bradford Fire Department is a municipal department. The Selectboard appoints chiefs and officers 
in consultation with the members of the Department. The Department budget is included as part of the 
annual municipal budget. 

D. Police Protection Services 
As of the winter of 2015, Bradford has a full-time police Chief, and three part-time police officers. 
The Police Department receives policy advice and oversight from the Bradford Public Safety 
Commission. The Commission is also the point of contact for any complaints regarding the Police 
Department. 

Supplemental police coverage in Bradford is provided by the State Police from the Bradford barracks. 

The town owns two police vehicles: 
2010 Ford Explorer 

2013d Expedition 

E. Emergency Medical Services 

Bradford FAST Squad 

Emergency medical calls are answered initially by the Bradford Fast Squad, which has six members 
trained in handling medical emergencies. The purpose of the Fast Squad is to provide immediate 
response to emergencies while Upper Valley Ambulance is en route to the scene. EMTs in Bradford 
respond to calls using personal vehicles. (If the Fire Department also responds they usually use the 
rescue truck and are trained in vehicle extrication skills.) Unlike the Fire Department, the FAST squad 
is an independent organization and not a town department, but the Fast squad receives almost all its 
funding through the annual municipal budget. 

Upper Valley Ambulance 

Upper Valley Ambulance (UVA), located in Fairlee, provides emergency medical transportation. In 
2007, Upper Valley Ambulance responded to 68 calls in Bradford. In 2008, it responded to 71 calls. 
(We need updated numbers here, which should be available in the Bradford Town report.) 

UVA provides primary 911 ambulance coverage to nine communities, including the towns of 
Bradford, Corinth, Fairlee, Strafford, Thetford, Vershire, and West Fairlee in Vermont, and Orford and 
Piermont in New Hampshire. In addition to emergency services, UV A provides non-emergency 
ambulance transportation to hospitals, nursing homes and residences. 
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At its facility in Fairlee, UVA offers training in basic CPR and first aid as well as formal EMT training 
for all fast squads and fire departments in the surrounding area. 

The Town of Bradford pays an annual per capita fee to UV A for its services. Residents who feel that 
their insurance may not cover the cost of medical transportation can become members of UV A. A 
household membership is available which provides unlimited necessary medical transport without 
additional cost above any insurance benefit payment. 

F. Municipal Emergency Management 

The Town of Bradford has an Emergency Management Coordinator, who oversees the town's 
responses to all types of emergency situations. The Emergency Management Coordinator has been 
trained in the National Incident Management System (NIMS), and emergency situations and future 
capital investments are managed in accordance with NIMS protocols. 

G. Goals, Policies and Recommendations 

Goals 

1. High quality medical care should be available to all Bradford residents. 

2. All Bradford residents should be served by well equipped and well trained emergency 
services personnel (police, fire, and EMS). 

Policies 

I. It is the policy of the Town to support efforts to provide residents with access to high quality 
physical and mental health care through local providers. 

2. It is the policy of the Town to support programs that expand medical coverage or improve 
medical services in Bradford. 

3. It is the policy of the Town to support the development of assisted living or other facilities or 
services dedicated to supporting all those in need. 

Recommendations 

L The town should explore whether the Fast Squad should officially become part of the town 
government. 

11. All emergency response personnel should be trained in the NIMS system. 
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VII. Energy 

A. Background 

Sound local planning can play a positive and effective role in guiding energy use by promoting 
appropriate land use patterns, participating in energy development decisions, facilitating alternative 
transportation options, and encouraging energy conservation strategies. Sustainable energy use can 
maintain a healthy environment, and build a foundation for economic health and stability. The energy 
security of Bradford depends on being able to provide consistently and sustainable energy services 
such as heat for our homes, affordable transportation, and light and energy for our homes and 
workplaces. 

Sustainability must be the basic principle of a long-term energy plan. Bradford cannot rely on non
renewable energy sources indefinitely, as non-renewable sources are by definition unsustainable. 

As patterns of settlement affect energy use, so the implementation of energy goals and policies affect 
patterns of settlement in Bradford. Highly dispersed and unplanned patterns ofland use result in 
inefficient and uneconomic use of land and energy resources. Land use policies and provisions 
adopted by Bradford relative to employment location and other facilities can encourage the use of 
public transportation and carpooling, thus reducing the consumption of energy and the need for 
additional parking facilities. 

Bradford residents have expressed concern over the impact of industrial scale energy developments., 
fearing that it could destroy the character of the town. Therefore, industrial-scale power generation 
and transmission facilities are inappropriate in the town. This includes, but is not limited to, 
industrial-scale wind turbines and their associated transmission facilties. Development of industrial 
wind turbines generally occurs at higher elevations, often along ridgelines. In Bradford, these areas 
are among the town's most sensitive ecological areas, most wild and unfragmented lands, and are 
highly visible from conservation lands, scenic roads and dwellings. Such large scale energy 
transmission facilities are inconsistent with the town's vision and goals. 

B. Energy Demands 

According to the 2011 Vermont Comprehensive Energy Plan (CEP), energy demand grew at 1.8% 
from 1990 to 1999, but has been close to 0% for the past 10 years. The combination of state energy 
efficiency programs and the 2007-2009 recession probably helped to reduce energy demand across 
most end-use sectors in Vermont. The 2010 American Community Survey indicates that the major 
heating fuels consumed in Bradford are oil (49%), electric (8%), wood (9%) and Light Propane Gas 
(LPG) and natural gas (15%). AdUministration, 
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rest of the United States. In Vermont, 
almost 80% of residential energy is 
dedicated to space heating and 
domestic hot water. Approximately 
34% of Vermont's total energy usage 
goes toward transportation. 

Of the energy dedicated to 
transportation, over half is used to 
fuel private cars (as opposed to being 
used for public transit, road 
maintenance, or another public 
purpose). This fact reinforces the 
need for clear policies that reflect the 
transportation implications of land 
use decisions in this community. 

Vermont Primary Energy Consumption 
Estimates 2012 

According to 2012 data collected by 
Efficiency Vermont, the town of 
Bradford is 15th out of 30 towns in 
terms of average annual energy use 
levels in the Two Rivers
Ottauquechee Region. In 2012, this 
data (limited only to residential 
energy use) determined that Bradford 
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the average household used 6590 kWh of energy, which is almost equivalent to the average household 
electricity usage of all the towns in the Two Rivers-Ottauquechee Region. 

C. Current Energy Sources 

Fossil Fuels 

Fossil fuels produce nearly 75% of all energy consumed in Vermont. About 50% of the oil consumed 
in the U.S. is imported. Although Bradford hosts large oil and propane distribution companies, a 
disruption of interstate and international fuel deliveries would pose a severe problem to Bradford 
residents and businesses. 

Bradford, like most other towns in Vermont, depends primarily on fossil fuels for heating and 
transportation. As shown in the chart #, fossil fuels account for 50% of all energy consumed in 
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d's 
homeowners are subject to the price and availability instabilities of a reliance on oil. Vermont's 
economic system is so closely tied to the availability of fossil fuels that even modest price increases 
can lead to inflation, a slowdown in economic growth, and destabilized economy. This can have 
unanticipated adverse impacts at the municipal and residential level in all communities, including 
Bradford. For example, increasing fuel prices make it more expensive for a town government to 
provide traditional public services and maintain existing facilities. Additionally, rising prices can also 
make it difficult for residents to heat their homes and put enough food on the table (the price and 
availability of food is usually influenced by fuel prices). 
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The combustion of fossil fuels has been determined to be the largest contributor of atmospheric 
"greenhouse gases" (primarily carbon dioxide), which accumulate within the earth's atmosphere to 
create a "greenhouse effect'', warming the atmosphere and threatening to create coastal flooding, 
unpredictable climate shifts, and alteration of the viability of the earth's most significant urban and 
agricultural centers. 

Electrical Energy 

Two electric power companies serve Bradford. Green Mountain Power (GMP), the region's largest 
provider of electric power, serves the majority of the Town. GMP maintains contracts with Seabrook 
Nuclear, and Hydro Quebec. GMP owns and operates the Waits River Hydroelectric Station. The 
Washington Electric Cooperative serves the rural western part of the Town. This Cooperative has 
invested in a landfill methane plant in Coventry, Vermont, which provides close to 60 per cent of its 
power needs. The Coop has been at the forefront of demand side energy management, reducing its 
members' average energy usage to well below the state average, and is currently qualified as 100 
percent renewable. 

Renewable Energy 

Seventy percent (70%) of Vermont's electricity comes from renewable resources, a larger percentage 
than most other states in the U.S. Although the majority of Vermont's renewable energy is generated 
through Hydro-Quebec (see below), some hydroelectric power is generated in Vermont. Additional 
sources of renewable energy include several utility owned commercial-scale wind and solar farms, and 
landfill and on-farm methane projects. 

D. Renewable Energy Resources 
The 2012 Vermont Comprehensive Energy Plan recommends that Vermont obtain 90% of our total 
energy from renewable sources by 2050. This is a lofty goal, but one that will benefit all 
Vermonters if achieved. The term "renewable energy" refers to the production of electricity and 
fuels from energy sources that are naturally and continually replenished, such as wind, solar 
power, geothermal (using the earth's heat to create power), hydropower, and various forms of 
biomass (trees, crops, manure, etc.). 

Although initial set-up costs for renewable energy generation systems can be high, these systems can 
save users money over the long term, and they reduce the consumption of carbon-based fuels, helping 
to protect our environment and reduce our reliance on centralized energy. In Vermont, some of these 
energy sources are more readily available than others, and some are more cost-effective for the 
individual energy producer. 

Commercial scale renewable energy generation systems are a growing business in Vermont, increasing 
the percentage oflocally generated power. However, the energy generated commercially is deposited 
into the national grid system, which means that the power generated here may not be utilized locally. 

Residential scale renewable energy generation systems are generally regulated through the State of 
Vermont, requiring a Certificate of Public Good from the Department of Public Service. State statute 
forbids the creation of land use regulations that prohibit renewable energy generation. 

The town is concerned about plans for major development within Bradford and in neighboring towns. 
These types of developments could threaten the environment and quality of life that Bradford residents 
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value. The town would like ot have the option to be represented at the Public Service Board as an 
interested and/or average person in any and all future plans before the Public Service Board. 

All Vermont electric utilities now offer Net Metering and both GMP and WEC have programs for both 
individual and group Net Metering programs. Residential energy systems can take advantage of net 
metering. Net metering allows residential and commercial customers who generate their own 
electricity from solar power to feed electricity they do not use back into the grid, providing the solar 
system mvner with a credit for the unused electricity generated. Customers are only billed for their 
"net" energy use. The Vermont legislature updated net metering laws in 2014 with HB 702, with the 
provision that net metering is available until the cumulative capacity of net-metered systems equals 
15% of a utility's peak demand during 1996 or the peak demand during the most recent full calendar 
year, whichever is greater. Net-metered systems are overseen by the Public Service Board and are not 
required to get a local permit. 

The types of renewable energy found in Vermont are: 

Solar Energy 

Solar energy has the potential to provide clean, reliable, and safe energy, even in Vermont's climate. 
Most areas in Vermont have the potential for some solar energy production, at least at the residential 
scale. 

Passive Heating and Lighting - Good building and site design are essential to taking advantage 
of the suns energy through passive methods._ One particularly simple passive solar technology 
is "solar-tempering" of buildings. Solar tempered buildings orient their long axis toward true 
south and contain an unobstructed, south-facing window area equal to 7% or more of total floor 
area. Coupled with proper insulation, solar tempering can offset heat costs by 40%. This 
passive technology requires no additional initial investment. 

Water Heating - Solar water heating is the most common form of residential-scale solar use in 
Vermont. Solar hot water (SHW) systems generally consist of a collector, a liquid medium, 
and a holding tank. These systems rely on the suns energy to heat the liquid medium, which in 
tum heats water, supplementing or supplying the hot water needs of the home. Solar hot water 
offers the fastest payback on investment of any type of solar. 

Electricity Generation - Decreasing costs of equipment have made solar electric generation 
systems more prevalent in Vermont and across the U.S. Photovoltaic, or PV panels can be 
seen on roofs and arrays around Vermont. The suns' energy creates an electrical charge in the 
silicon-based solar cells in the PV panel, creating electricity that powers homes, businesses or 
whole communities. Residential or commercial PV panels are typically tied into a house or 
building's electrical supply in an arrangement called net metering, which feeds any excess 
power generated back to the local utilities. 

Solar arrays do not need to be located on high ground and are therefore less visually prominent. In 
addition, these facilities can be located in already developed areas, requiring fewer access roads, 
requiring less infrastructure and reducing adverse impacts on wild lands. 

The Town of Bradford supports responsibly sited and developed renewable energy projects within its 
boundaries. It recognizes that to maximize profits, developers desire projects to be located in close 
proximity to electric power lines capable of transmitting the load proposed to be generated and easy 
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access from major transportation networks for construction. However, the town desires to maintain 
the working landscape, adopted conservation and habitat protection measures and scenic rural views 
important to its economy and rural cultural aesthetics. Not all commercial or community scale solar 
projects proposed can meet this standard. Projects must meet the following community standards in 
order to be considered "orderly development" supported by this plan and in order to not unduly impact 
the aesthetics of the rural countryside this plan intends to protect: 

1. Community Standards 
i. Siting: Where a project is placed on the landscape constitutes the most critical 

element in the aesthetic siting of a project. Poor siting cannot be adequately 
mitigated. Accordingly, all renewable energy projects must evaluate and address the 
proposed site's aesthetic impact on the surrounding landscape. 

1. Good sites have one or more of the following characteristics: 
a. Roof-mounted systems (except in the historic district) 
b. Systems located in close proximity to existing larger scale, 

commercial, industrial or agricultural buildings. 
c. Proximity to existing hedgerows or other topographical features that 

naturally screen the proposed array from view from at least two 
sides. 

d. Reuse of former brownfields or otherwise impacted property. 
2. Poor sites have one or more of the following characteristics: 

a. No natural screening 
b. Topography that causes the arrays to be visible against the skyline 

from common vantage points like roads or neighborhoods. 
c. A location in proximity to and interfering with a significant 

viewshed (significant viewsheds within the Town of Bradford 
include 191, Route 5, Route 25, South Road, Goshen Road, 
Fairground Road, along the Waits River and Connecticut River 

d. The removal of productive agricultural land from agricultural use. 
e. Sites that require public investment in transmission and distribution 

infrastructure in order to function properly. 
tl. Mass and Scale: The historical working landscape that defines Bradford currently 

and that Bradford desires to preserve is dominated by viewsheds across open fields 
to wooded hillsides. Rural structures like barns fit into the landscape because their 
scale and mass generally do not impact large tracts of otherwise open land. All 
commercial scale solar arrays shall also be limited in mass and scale, and/ or have 
their mass and scale broken by screening, to fit in with the landscape. Commercial 
solar projects larger than an acre are larger than any other structure within the Town 
of Bradford, cannot be adequately screened or mitigated to blend into the 
municipality's landscape and are therefore prohibited. 

2. Average Person 
For the purposes of this plan, either the Selectboard or the Planning Commission 
shall be deemed to represent the voice of the "average person" with respect to the 
"Quechee Test" when evaluating the aesthetics of a proposed solar array. 

3. Mitigation methods: 
L In addition to properly siting a project, solar developers must take the following 

action to mitigate all project sites: 
1. Locate the structures on the site to keep them from being "skylines" above 

the horizon from public and private vantage points. 
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Wind Energy 

2. Shorter panels may be more appropriate in certain spaces than taller panels 
to keep the project lower on the landscape. 

3. At a minimum all solar arrays must observe the setback restrictions 
contained in Act 56 governing solar installations. However developers are 
encouraged to increase setbacks to at least those listed in the Town Zoning 
Regulations within the Zoning District in which it lies. 

4. Use the existing topography, development or vegetation on the site to screen 
and or break the mass of the arra)'. 

5. In the absence of existing natural vegetation, the commercial development 
must be screened by native plantings beneficial to wildlife and pollinators 
that will grow to a sufficient height and depth to provide effective screening 
within a period of 5 years. Partial screening to break the mass of the site and 
to protect public and private views of the project may be appropriate. 

6. Practice a "good neighbor policy". The siting of the array should be done in 
such a manner that the array creates no greater burden on neighboring 
property owners or public infrastructure than it does on the property on 
which it is sited. As an example, a landowner may not site an array on hi or 
her property in a location calculated to diminish the visual impact of the 
array from his or her residence, but places the array immediately within their 
neighbor's or the public's viewshed. Locating a soalr array in sucha manner 
designed to reduce impacts on neighbors or public viewsheds constitutes 
reasonable mitigation. 

7. Use black or earth tone materials (panels, supports fences) that blend into 
the landscape instead of metallic or other brighter colors. 

11. Decommissioning and Restoration: All projects shall be decommissioned at the end 
of their useful life and the property shall be restored to its pre-project condition. 
Developers of all projects 1 OOkW and greater shall provide the town with 
appropriate assurances to guarantee funding exists to decommission the project such 
as a bond. In keeping with the Town of Bradford's desires to retain our agricultural 
land base, a solar array's useful life shall be deemed to be at the end of the initial 
contract for services with the power company. 

Similar to solar, wind energy is an intermittent resource and its generation fluctuates in response to 
environmental conditions. The amount of energy produced by a specific wind tower can depend 
greatly on location, height of the tower, and proximity to other obstructions. Nevertheless, most 
modem wind turbines (when properly sited) are able to generate electricity 95% of the time. There are 
multiple levels of potential wind energy generation, ranging from Class 1 (10-11 mph) to Class 7 (19-
25 mph). 
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does not make it a desirable location for large-scale wind energy generation. Instead, it is better suited 
to small-scale residential wind energy generation. Wind technologies are changing rapidly, however, 
and smaller units may be feasible at some locations in Bradford. The location oflower scaled home or 
cooperatively based wind energy turbines and associated facilities may be appropriate at some 
locations in Bradford. Not all means of wind generation are appropriate to every setting and due 
consideration must be given to wildlife habitats. 

Biomass & Biogas Energy Generation 

The term 'biomass' refers to biologically-based materials such as algae, food or vegetable wastes, 
grass, wood, and methane. Biomass can be converted into an energy source to fuel vehicles (e.g. 
biodiesel), heat homes, or even generate electricity. 

According to the 2011 Vermont Comprehensive Energy Plan, in 2007-2008 Vermonters using wood 
for primary heating source consumed about 5.4 cords, while those using wood as a supplementary 
source used 2.25 cords. In that same year, Vermont households with primary-heat-source consumers 
burned 3.8 tons and supplementary-heat-source consumers burned 1.2 tons for the season. 

There are no biomass energy generation facilities in Bradford. Community-scale biomass has the 
potential to offer cost-effective heating in small, clustered areas. Some towns have implemented 
combined heat and power systems that run on biomass to heat multiple municipal buildings. 

Biofuels 

In addition to using biomass for heating, the use of biofuels, particularly biodiesel, is becoming an 
increasingly popular option for municipalities attempting to cut costs and reduce the environmental 
impacts associated with vehicle emissions. The Town of Bradford could revisit the possibility of using 
biofuels in their road crew fleet. 

According to the Vermont BioFuels Association, biodiesel is a clean-burning alternative fuel, 
produced from domestic, renewable resources, such as soybeans, sunflowers, canola, waste cooking 

45 



oil, or animal fats. Biodiesel contains no petroleum, but it can be blended at any level with petroleum 
diesel to create a biodiesel blend, which can be used in colder weather. It can be used in compression
ignition (diesel) engines or oil-fired boilers or furnaces with little or no modifications. 

Growing biomass to use in biofuels may be a viable way to encourage farming or forestry in Bradford 
as well; however, balance should be sought for land used for energy demands vs. human and animal 
consumption. 

Hydropower 

Many locations in Vermont, including Bradford, once depended on hydropower to grind grain, run 
mills and even supply electricity to homes. But, with the onset of centralized power, most of these 
small-scale power generation facilities have been replaced by massive hydro facilities, such as those 
owned by Hydro Quebec. There is one operational hydropower facility in Bradford which annual 
produces 4,335 MWh of electricity. The Vermont Energy Atlas also identifies potential hydro site on 
Roaring Brook (located on the Blodgett property) that could have 10-49KW of undeveloped potential. 

Landfill Methane 

Decay of organic materials in landfills produces significant amounts of methane, a potent greenhouse 
gas and potential energy source. Use of methane may provide an alternative to conventional energy 
production sources. Capture technologies have experienced tremendous growth in recent years 
rendering methane a valuable energy source, as developed by the Washington Electric Cooperative. 

E. Permitting Considerations 

Energy generation in Vermont is subject to a number of different permitting requirements, most of 
which are limited to state level permitting. State statute protects residential renewable energy 
generation systems from regulations that will completely prohibit their development. 

Section 248 

Distributed power generation facilities, such as hydropower dams, fossil fuel plants, and wind power 
or solar systems owned by utilities, are subject to review and approval by the Vermont Public Service 
Board (30 VSA §248). Under this law, prior to the construction of a generation facility, the Board 
must issue a Certificate of Public Good. A Section 248 review addresses environmental, economic, 
and social impacts associated with a particular project, similar to Act 250. In making its 
determination, the Board must give due consideration to the recommendations of municipal and 
regional planning commissions and their respective plans. Accordingly, it is appropriate that this 
Town Plan address these land uses and provide guidance to town officials, regulators, and utilities. 

For all commercial energy generation facilities, the following policies shall apply: 

1. Preferred Locations: New generation and transmission facilities shall be sited in locations that 
reinforce Bradford's traditional patterns of growth - compact village centers surrounded by a 
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rural countryside, including farm and forest land. 

2. Prohibited Locations: Because of their distinctive natural, historic or scenic value, energy 
facility development shall be excluded from the following areas: 
• Floodways shown on FEMA Flood Insurance Rate Maps; 
• Pluvial erosion hazard areas shown on Pluvial Erosion Hazard Area maps; 
• Wetlands as indicated on Vermont State Wetlands Inventory maps or identified through site 

analysis; and 
• Rare, threatened or endangered species habitat or communities. 
• The Bradford Town Forests 

3. Significant Areas: All new generation, transmission, and distribution facilities shall be sited 
and designed to avoid or, if no other reasonable alternative exists, to otherwise minimize and 
mitigate adverse impacts to the following: 

• Historic districts, landmarks, sites and structures listed, or eligible for listing, on state or 
national registers. 

• Public parks and recreation areas, including state and municipal parks, forests and trail 
networks. 

• Municipally designated scenic roads and viewsheds (see Natural Resources). 
• Special flood hazard areas identified by National Flood Insurance Program maps. 
• Public and private drinking water supplies, including mapped source protection areas. 
• Necessary wildlife habitat identified by the state or through analysis, including core habitat 

areas, migration and travel corridors. 

4. Natural Resource Protection: New generation and transmission facilities must be sited to 
avoid the fragmentation of, and undue adverse impacts to, the town's working landscape, 
including large tracts of undeveloped forestland and core forest habitat areas, open farm land, 
and primary agricultural soils mapped by the U.S. Natural Resource Conservation Service. 

5. Protection of Wildlife: Designers must gather information about natural and wildlife habitats 
that exist in the project area and take measures to avoid any undue adverse impact on the 
resource. Consideration shall be given to the effects of the project on: natural communities, 
wildlife residing in the area and their migratory routes; the impacts of human activities at or 
near habitat areas; and any loss of vegetative cover or food sources for critical habitats. 

6. Site Selection: Site selection should not be limited to generation facilities alone; other 
elements of the facility need to be considered as well. These include access roads, site 
clearing, onsite power lines, substations, lighting, and off-site power lines. Development of 
these elements shall be done in such a way as to minimize negative impacts. Site clearing and 
roadways can have greater visual impacts than the energy generation facility itself. In planning 
for facilities, designers should take steps to mitigate the project's impact on natural, scenic and 
historic resources and improve its harmony with the surroundings. 

F. Demand Side Energy Management Programs 
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In 1990 the Public Service Board required the state's regulated utilities to carry out Least Cost 
Integrated Planning and implement Demand Side Management Programs. Least Cost Integrated 
Planning requires that each utility "meet the needs of its customers at the lowest total long-term cost 
and do so by giving equal consideration to all generation, transmission, and energy options" (Vermont 
Comprehensive Energy Plan). 

Demand Side Management Programs promote the conservation of energy as an energy source 
available for future demand. Through these programs, the region's utilities have provided various 
incentives including financing and partial payment of certain efficiency improvements, energy audits, 
and design services. As the creation of excess generating capacity can be used to meet future electrical 
needs for Vermont, conservation also can be viewed as a source of electricity. Conservation generally 
is the least expensive and environmentally benign "source" of electricity. 

G. Residential Energy Efficiency 

There are a number of ways that the Town of Bradford can meet its local energy demand, first by 
lowering that demand, and then by working to meet the remaining need with local energy resources. 

Decreasing Energy Use by Changing Behavior 

Raising awareness to replace wasteful energy behaviors with energy saving ones can reduce energy 
use and help residents and businesses save money. 

Examples include: 

• Turning off lights when you leave a room. 
• Using a programmable thermostat. 
• Use a clothes line to dry clothes. 
• Use a cold-water laundry wash. 
• Reduce driving. 
• Don't make multiple car trips for errands. 
• Tum down the thermostat in winter and up in summer. 

Decreasing Energy Use by Implementing Energy Efficiency 

For those necessary or desired services that require energy, the principles of energy efficiency should 
be used to ensure that we use less energy to provide the same level and quality of service. Examples 
include: 

• Having a home energy audit done to identify the greatest ways to save energy; 
• Implementing the air-sealing and insulation recommendations of the energy audit; 
• Not heating unused areas of your home; 
• Insulating with high R-value (or heat flow resistance) material; 
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• Using high-efficiency windows; 
• Installing energy efficient, Energy Star rated appliances like refrigerators, freezers, front 

loading washing machines, gas heated clothes driers and heating systems without blowers; 
• Using high efficiency lighting; 
• Using gas and/or solar hot water heaters; 
• Siting buildings to make use of existing wind blocks and natural cooling patterns derived from 

the landscape's topography; and 
• Siting buildings with maximum southern exposure to capture passive solar energy. 

New residential development in the State of Vermont is required to comply with Vermont Residential 
Building Energy Standards (RBES). Commercial development is subject to similar code regulations. 
Some examples of the types of development the RBES applies to include detached one- and two
family dwellings, multi-family and other residential buildings three stories or fewer in height, 
additions, alterations, renovations and repairs and factory-built modular homes (not including mobile 
homes). 

In order to comply with the RBES, a built home must meet all of the Basic Requirements and the 
Performance Requirements for one of several possible compliance methods. If the home meets the 
technical requirements of the RBES, a Vermont Residential Building Energy Standards Certificate 
must be completed, filed with the Town Clerk and posted in the home. If a home required by law to 
meet the RBES does not comply, a homeowner may seek damages in court against the builder. 

Efficiency Vermont 

Efficiency Vermont is Vermont's statewide energy efficiency utility. The Vermont Public Service 
Board and the Vermont Legislature created Efficiency Vermont in response to a request from the 
Vermont Department of Public Service, the state's twenty-two electric utilities, and a dozen consumer 
and environmental groups. Efficiency Vermont is funded by an energy efficiency charge on a 
consumer's electric bill; it is managed by the Vermont Energy Investment Corporation (VEIC), an 
independent non-profit energy services organization that is under contract to the Vermont Public 
Service Board. 

Efficiency Vermont helps Vermonters reduce energy costs by making their homes and businesses 
energy-efficient. It provides technical assistance and financial incentives to help Vermonters identify 
and pay for cost-effective approaches to energy-efficient building design, construction, renovation, 
equipment, lighting and appliances. 

H. Municipal Role in Energy Efficiency 

Although communities are unlikely to have an impact on energy consumption at the global level, they 
do have an impact at the local level, given their demand for and use of energy. The relationship 
between a municipality and its energy use creates opportunities to have an impact on local energy use 
reduction. 

Energy Committee 

Bradford has an active energy committee that was formed for the purpose of establishing and 
implementing the town's energy goals. The work that has been done in partnership with the EC 
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includes conducting energy audits on municipal buildings, tracking energy use for these buildings and 
providing outreach to homeowners on energy efficiency and renewable energy generation. Most 
importantly, an active EC can help the town and residents save money while saving energy. 

Auditing Municipally Owned Buildings 

Many towns in Vermont own buildings that are old and inefficient in many respects. For instance, 
older buildings often have insufficient insulation, wasteful heating and cooling systems; and out-of
date lighting. These kinds of infrastructure problems result in higher energy use with the resulting cost 
passed onto taxpayers. Bradford has implemented energy conservation methods that have resulted in 
reduced fuel consumption and is continuing to look for opportunities to conserve. 

Property Assessed Clean Energy (PACE) 

Bradford is a member of Property-Assessed Clean Energy (PACE) and has conducted one town 
meeting on the opportunities offered by this program. Such opportunities include providing low 
interest loans to qualified property owners for renewable energy and energy-efficiency projects. 
Eligible projects include the installation of solar water and space heating, photovoltaic panels (PV), 
and biomass heating, small wind, and micro-hydroelectric systems. Property-Assessed Clean Energy 
(PACE) financing effectively allows property owners to borrow money to pay for energy 
improvements. The amount borrowed is typically repaid via a special assessment on the property over 
a period of up to 20 years; if the property owner wishes to sell the parcel before fully repaying the 
obligation, then the obligation is transferred to the new property owner at the time of sale. 

Capital Budget Planning 

Given the potential expense of energy efficiency improvements, it is essential to wisely budget town 
funding to cover these costs. State statute enables communities to create a Capital Budget and 
Program for the purposes of planning and investing in long-range capital planning. Although most 
communities have some form of capital account where they save money, many do not have a true 
Capital Budget and Program. A capital budget outlines the capital projects that are to be undertaken in 
the coming fiscal years over a five-year period. It includes estimated costs and a proposed method of 
financing those costs. Also outlined in the Program is an indication of priority of need and the order in 
which these investments will be made. Any Capital Budget and Program must be consistent with the 
Town Plan and shall include an analysis of what effect capital investments might have on the operating 
costs of the community. 

When planning for routine major facility investments, such as roof replacements, foundation repairs, 
etc., it is important to consider making energy efficiency improvements simultaneously. The cost to 
replace or renovate a community facility will only be slightly higher if energy efficiency 
improvements are done at the same time, rather than on their own. 

Policy Making for Change 

In addition to reducing the energy use related to facilities, Bradford can continue to implement policies 
that lower energy use by town staff or encourage greater energy efficiency. Examples include: 

Energy Efficient Purchasing Policy - A policy of this nature would require energy efficiency to be 
considered when purchasing or planning for other town investments. For example, purchasing Energy 
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Star-rated equipment is a well-documented way to increase energy efficiency. Devices carrying the 
Energy Star logo, such as computer products and peripherals, kitchen appliances, buildings and other 
products, generally use 20%-30% less energy than required by federal standards. 

Staff Policies - Towns can also implement policies that are designed to reduce wasteful energy 
practices. Through policy making, local government can set a clear example for townspeople and 
encourage sustainable behavior that will ultimately result in both energy and financial savings. Please 
see the goals, policies, and recommendations section (J, below) for more ideas. 

I. Energy and Land Use Policy 

The Vermont Municipal and Regional Planning and Development Act (24 V.S.A. Chapter 117) does 
not allow communities to impose land use regulations that prohibit or has the effect of prohibiting the 
installation of solar collectors or other renewable energy devices. However, statute does enable 
Vermont's municipalities to adopt regulatory bylaws (such as zoning and subdivision ordinances) to 
implement the energy provisions contained in their town plan. Bradford does not have subdivision 
regulations at this time. 

Zoning bylaws can be designed to control the type and density of development. It is important to 
acknowledge the connection between land use, transportation, and energy, and creating zoning 
ordinances and subdivision regulations that encourage energy efficiency and conservation. 
Encouraging high-density and diverse uses in and around existing built-up areas will lead to more 
compact settlement patterns, thereby minimizing travel requirements. At the same time, zoning 
bylaws must be flexible enough to recognize and allow for the emergence of technological 
advancements, which encourage decreased energy consumption, and the increased use of renewable 
energy. 

Zoning bylaws may contain provisions for planned unit developments (PUDs). PUDs are a grouping 
of mixed use or residential structures, pre-planned and developed on a single parcel of land. The 
setback frontage and density requirements of a zoning district may be varied to allow creative and 
energy efficient design (i.e. east-west orientation of roads to encourage southern exposure of 
structures, solar access protection, use of land forms or vegetation for wind breaks, and attached 
structures), and to encourage the construction of energy efficient buildings. 

Subdivision regulations are one of the most effective tools for encouraging energy efficiency and 
conservation. Subdivision regulations, like PUDs, involve town review (through the Development 
Review Board) in the design process. Because subdivision regulations govern the creation of new 
building lots, as well as the provision of access and other facilities and services to those lots, a 
community can impose requirements that a developer site their building to maximize solar gain. 
Likewise, subdivision regulations can require that landscaping be utilized to reduce thermal loss. 

J. Energy and Transportation Policy 

According to the Vermont Comprehensive Energy Plan, the transportation sector accounts for 
approximately 45% of total energy demand and approximately 60% of all fossil fuels used in Vermont. 
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The rural character and decentralized settlement patterns of Bradford create difficult circumstances in 
which to minimize the consumption of traditional fuels in the transportation sector. Nevertheless, 
strategies can be employed at the Bradford Town level. 

Because any gains in efficiency may be at least partially offset by increases in population, it is in the 
Town's interest to continue to plan for and promote alternative and public transportation 
options. Improved access to, and increased use of, alternative and public transportation options such as 
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consumption, but will also reduce the infrastructure expenditures that are associated with automobile 
travel. Bradford is fortunate to have access to existing rail lines, some bus service and the Connecticut 
River. 

Another strategy to reduce the demand for transportation is to develop settlement patterns that require 
less travel. Concentrated settlement makes it more feasible to provide public transit, park and ride 
facilities, ride-share programs and similar incentives that reduce dependency on the automobile. 
Because transportation is such a substantial portion of local energy use, it is·in the interest of the 
community to encourage any new developments that are proposed in Bradford to be located adjacent 
to existing roads. In particular, dense residential developments should be located within or adjacent to 
existing village centers or within designated growth areas. Commercial development that requires 
trucking and freight handling should only be located on roads which can effectively handle the size of 
vehicle needed. 

The I-91 Park and Ride lot should be monitored as necessary to accommodate increased use of car 
pool, bus, and non-motorized transport in order to accommodate all who seek to use it. Additional 
commuter transit including rail needs to be developed. The concentration of employment 
opportunities, housing, municipal and social services, the expansion of telecommunication capacity, 
and the increased use of local informational handouts will help to achieve this objective. The 
expansion of the Park and Ride should enable further increase in its use. 

Bradford should continue to research and determine how to reduce municipal use of fossil fuels for its 
operations, including the highway and police departments, in order to produce a net energy savings. 
Bradford should develop a policy requiring that new Town highway vehicle purchases begin with a 
comparison of the costs of fuel required for the vehicles being contemplated, calculated over the life of 
the vehicle 

K. Goals, Policies and Recommendations 

Overall Goal: Sustainability 

Goals 

Goal 1: To increase energy efficiency. 

Goal 2: To decrease the use of non-renewable energy resources, while increasing the use 
of renewable energy resources, particularly those of sustainable local origin. 

Goal 3: To reduce energy consumption in all Town and school buildings. 
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Goal 4: To reduce greenhouse gas emissions, acid rain precursor, and other environmental toxins. 

Goal 5. To encourage patterns ofland use and development that use energy most efficiently, and that 
do not increase the use of non-renewable energy. 

Goal 6. To promote the construction of energy efficient homes and buildings to lessen or postpone the 
need for sources of costly additional energy. 

Goal 7. To increase the use of public transportation in coordination with other modes of transport. 

Goal 8. To increase the use of non-motorized transportation. 

Goal 9. To participate in regional and statewide strategies and approval processes which reduce the 
requirement for non-renewable energy. 

Goal 10. To increase awareness and use of energy conservation practices. 

General Energy Policies 

1. It is the policy of the Town of Bradford to reduce energy consumption in all municipal activities, 
including buildings, transportation, and Town services. 

2. It is the policy of the Town of Bradford to evaluate the installation of a municipal/downtown 
renewable heating/energy system. 

3. It is the policy of the Town of Bradford to oppose plans to locate industrial scale generation and 
transmission facilities in Bradford. 
4. It is the policy of the Town of Bradford to participate in the Public Service Board (Section 248) 
review of new and upgraded generation and transmission facilities as necessary to ensure that adopted 
community standards are given due consideration in proposed energy facility development. 
5. It is the policy of the town to have the maximum tower height for net-metered or similar off-grid 
wind energy facility to not exceed 125 feet in total height. 
6. It is the policy of the town that power generating facilities and accessory structures must meet the 
minimum setback requirements for the zoning district in which they are located. 
7. It is the policy of the town to encourage ground installations to be installed in locations that 
minimize their visibility such as a side or rear yard and be screened from view of public rights of way 
and adjoining properties. 
8. It is the policy of the town that ground mounted solar and wind energy facilities shall not be located 
within the 100 year flood hazard area or fluvial erosion hazard area or within 50 hetet from the top of 
bank of any watercourse. 

Electric Energy Policies 
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1. Prior to the granting of easements for the construction of additional or upgraded transmission or 
distribution lines or related facilities, utilities shall demonstrate that such public investments are 
justified to improve efficiency and to promote energy conservation for the consumer and for the Town. 

2. Expansion and efficiency improvements to the Waits River Darn hydro-power generators and 
transmission facilities are encouraged where such investments clearly benefit the residents of the 
Town and the region. 

3. Hydro-power development should not diminish water quality, habitat, or recreational opportunities. 
"Run-of-the-river" projects are preferred to projects, which require impoundments with low or 
minimum flows. 

4. Small scale wind-power generation facilities are to be encouraged. Design plans must consider 
placement of such facilities in locations where reasonable measures have been employed to mitigate 
adverse impacts to health, public safety, and the environment. 

5. Large scale wood using projects, such as power generators and wood pellet production, must 
demonstrate that the project's demand for wood will occur in a sustainable manner. 

6. The Town of Bradford encourages the recovery of methane from solid-waste and agriculture sites 
for use as an energy source wherever feasible. 

7. It is the policy of the Town of Bradford to encourage and support the use of solar power. 

8. It is the policy of the Town of Bradford to encourage and support the conservation of the use of 
electricity. 

Transportation Policies 

1. The Town of Bradford endorses transportation practices that promote energy efficiency, which 
include cycling, walking, other non-motorized transport, public transportation, and ride-share 
programs to reduce the region's dependency on single vehicle trips. 

2. It is the policy of the Town of Bradford that any private land use development shall include 
transportation infrastructure and services that promote public transportation and/or provide the 
necessary right-of-way to allow public investment in those facilities. 

3. It is the policy of the Town of Bradford that all transportation systems incorporate design and 
location principles so as to complement the recommendations set forth in the Land Use Element of this 
Plan. 

5. The Town of Bradford encourages the maintenance, continued operation and expansion of the 
Connecticut Valley railway line to include passenger service. 

6. It is the policy of the Town of Bradford encourages employers to support the use of public transit 
and non-motorized transit by their employees. 

7. The Town of Bradford encourages development patterns resulting in more energy efficient 
transportation patterns. 
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8. The two Bradford school districts should be encouraged to include energy efficiency and 
conservation in their plans and daily operations. 

8. Social and civic services, housing, employment, and retail growth should take place in the village 
center or within walking distance of the village center and in the LPC district. 

9. 

10. The Town supports the expansion of business-related telecommunications. 

11. The Town encourages a program to assist landlords to achieve energy efficiencies. 

Recommendations 

1. The Town should investigate converting public buildings in Bradford to economically feasible 
renewable energy heating systems. 

2. The Town of Bradford should consider revising the guidelines for its Revolving Loan Fund to allow 
low interest capital to homeowners, landlords, non-profit organizations, and businesses to assist in 
making cost effective investments in energy efficiency and renewable energy. 

3. The Energy Committee of the Bradford Conservation Commission should continue to support 
efforts to expand the home energy efficiency program. 

4. Encourage Bradford schools to include walking, cycling and other transportation alternatives. 

5. The Bradford Conservation Commission should investigate programs to encourage a reduction in 
C02 emissions by the town of Bradford. 

6. The Town of Bradford encourages the establishment of incentives for developers to accommodate 
public transit in their plans. 

7. The Town of Bradford should pursue grants to promote energy efficiency and energy projects. 

VIII. Natural Resources 

Bradford's town center lies at the confluence of the Waits and the Connecticut Rivers. Together with 
surrounding steep terrain, US Interstate 91 defines the western limit of the town center, and the 
Connecticut River its eastern limit. Traditionally Bradford's economy was based in agriculture and 
forestry, and it served as a local center of mercantile business for smaller towns nearby. 

Forests, farms, and open land define Bradford's rural character. While the Bradford community 
wishes to allow appropriate development, it also seeks to maintain its rural character. A landscape 
including open farmland and working forests attracts visitors and contributes to our tourism industry. 
A healthy environment enhances our quality of life. Access to natural areas for recreational use 
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promotes physical and emotional well-being. Protection of Bradford's natural resources is vital to the 
town's cultural heritage, economic stability, and quality oflife. 

Respondents to the 2007 Town Plan Survey strongly encouraged sustainable development of 
Bradford's local food supply. Agricultural land is essential for local food production and supports a 
diversified economy. Over seventy-five percent (75%) of survey respondents considered "wildlife 
conservation", "conservation of natural habitats" and "recreation" important. 

While it is the intention of the citizens of Bradford to preserve the scenic beauty and quality of wildlife 
habitat in all areas of the town, lands that the town places special value upon for scenic, wildlife, and 
recreational importance include: 

The ridgelines 
High elevation areas particularly Wrights Mountain. 
Town's ponds, rivers and streams as well as smaller tributaries, wetlands, vernal pools and bear and 
deer habitat. 
Scenic roads including 191, Route 5, Route 25, South Road and Goshen Road 
Historic district and historic sites outside th designated Historic District including Goshen Church 

Bradford values its ridgelines and other high elevation areas and recognizes the great importance of 
these areas to both residents and igratory wildlife. Therefore commercial and industrial development 
at elevations greater than 1700 feet or on ridgelines should be strictly avoided. The town discourages 
land development including the construction of roads and extension of utilities at these elevations with 
the exception of activiites related to non-commercial recreation, forest management, camps and single 
family residences. 

These natural resources provide economic, recreational, and aesthetic benefits to both residents and 
visitors. Development that would compromise these benefits is inappropriate and inconsistent with the 
town's vision and goals. 

A. Conservation Commission 

Bradford's policies toward land use can have direct effects on natural and cultural resources. 
Uncontrolled development can upset the balance of nature. It is therefore essential for planners to 
consider how development will affect natural resources and to protect them whenever possible. To 
help guide this effort, the Town of Bradford reestablished its Conservation Commission in 2002 under 
24 V.S.A Chapter 118. One primary task of the Commission is to administer the Bradford 
Conservation Fund. The conservation fund has been established for the following purposes: 

• To maintain Bradford's rural character, aesthetics and scenic values. 
• To educate the public on the value of conserving our natural resources and rural heritage. 
• To stimulate the local economy through promotion and protection of our natural resources. 
• To promote public access to woodlands, wetlands and open spaces. 
• To promote a working landscape by promoting local farm and forest products. 
• To minimize conversion of Bradford's best farm and forestland to nonagricultural and non

forestry uses. 
• To enhance wildlife habitat, water quality and recreational resources in Bradford. 
• To preserve open spaces. 
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The Conservation Commission has released the recently completed report of the Bradford Natural 
Resources Inventory, entitled "Upland Natural Communities and Wildlife Habitat" (Appendix B). The 
recommendations of that report will be used to guide land use decisions in the Town, as follows: 

• Large Contiguous Habitat Units (CHUs) provide critical habitat for large, wide-ranging 
wildlife. Forest fragmentation in the larger CHUs should be discouraged. Roads, housing and 
most other human activities should be restricted to the periphery of these units. Roads built for 
timber harvesting should be allowed to regenerate when logging activities are completed in an 
area. 

• Bears require extensive remote areas to meet their yearly habitat requirements. Large areas 
without roads must be preserved to maintain sustainable populations. Mapped beech and oak 
stands and forested wetlands utilized by bear should be protected from development activities 
with buffers 1.1 mile in extent. 

• Deer winter habitats are critical to the survival and maintenance of deer populations in the 
Bradford region. Deer winter habitats identified in this study should be protected from human 
activities by a 300' buffer. 

• Functioning travel corridors allow for the movement of wildlife across the landscape. 
Recommendations include taking steps to conserve the most important travel corridors by 
creating isolation buffers around them to maintain wildlife movement patterns. Limit 
development to the outside edge of corridors and encourage screening and other actions to limit 
negative effects of development in or near corridors. Improve vegetative buffer conditions 
along rivers and streams to provide protected movement opportunities for wildlife. 

Goals 

1. To ensure Bradford has access to a healthy and productive natural environment. 

2. To ensure Bradford residents have access to land conserved by the town. 

3. To preserve, promote, and enhance the cultural and recreational values of Bradford and 
encourage their use by residents and visitors. 

4. To maintain non-fragmented contiguous habitat blocks of upland forests, to meet wildlife 
needs and to provide the ecological services of flood control, erosion prevention and water 
purification. 

Policies 

1. It is the policy of the town to support the Conservation Commission and the Conservation 
Fund. 

2. It is the policy of the town to encourage diverse recreational opportunities. 

3. It is the policy of the town to encourage efforts to conserve open, undeveloped land, wetlands, 
and agricultural lands. 
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4. It is the policy of the town to encourage incorporating the results of the Town-wide Natural 
Resource inventory (Upland Natural Communities and Wildlife Habitat) in land use planning. 

B. Water Resources 

Background 

Water resources include aquifers (groundwater) and surface waters. Sustainable yields of quality 
water are necessary to the life and livelihood of citizens of Bradford. The continued availability of 
clean, high-quality drinking water is a concern for everyone. 

Public Water System 

The Town of Bradford owns and operates a municipal water supply and distribution system. The 
present source of the municipal water supply is groundwater obtained from a well located north of 
Vermont route 25 just west of the Interstate 91 interchange. Residents and businesses outside the 
service area depend on private wells and springs for their water supply. The town also owns old 
wellheads on the Upper Plain near the railroad tracks, but these are for emergency service only. 

The protection of groundwater supplying the town is critical, as this is its sole source of drinking 
water. Because the town's wells are located in close proximity to interstate 91, accidental spills and 
discharges of petroleum products and other toxic and hazardous materials are a serious concern. 
Protection of the wellhead area and its related aquifer from contamination is critical. The engineers 
who oversaw the 2012 water project discovered that the town's well field is overlain by a thick clay 
layer, which should preclude downward migration of hazardous contaminants. Nonetheless, 
protection of the town's water source should remain a high priority. The Water & Sewer Commission 
is searching for another (secondary/backup) source for municipal water. 

Goals 

1. To maintain and enhance the quality and quantity of drinking water resources. 

2. To allow only sustainable use of groundwater resources by new development. 

3. To protect the public right to adequate water quality and quantity. 

4. To consider surface water and groundwater impacts and effects when reviewing proposed or 
existing uses of land. 

5. To maintain or improve surface water quality and quantity. 

Policies 

1. It is the policy of the Town to review, monitor, and carefully control any land use activities 
that may potentially threaten groundwater quality to prevent undue loss of groundwater quality. 
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2. It is the policy of the Town to place high priority on the maintenance and enhancement of 
water resources for recreation, fisheries, necessary wildlife habitats and quality aesthetics. 
Water resource policy and practices should protect these uses. 

3. It is the policy of the Town to ensure that withdrawal of surface and groundwater by one user 
should not interfere with the reasonable withdrawal of water by other users. Water is for use 
by the public and no single user has the right to diminish the quality or quantity for others. 

4. It is the policy of the Town to prohibit high-risk uses within the source (wellhead) protection 
area. These include sanitary landfills, car washes, metal plating shops, salt stockpiles, motor 
vehicle repair and similar type uses which involve the manufacture, storage, use, or 
transportation of toxic chemicals and pollutants. 

Recommendations 

1. The Town should continue to support water quality monitoring and watershed planning for the 
Connecticut and Waits rivers. 

2. The Conservation Commission and the Water and Sewer Commission should conduct a 
mapping study of groundwater resources in Bradford. 

3. To ensure long-term protection of the resource, the Bradford Water and Sewer Commission 
should continue to develop a detailed protection strategy for the source (wellhead) protection 
area. 

C. Wetlands, Vernal Pools, and Forested Bear Wetlands 

Background 

Wetlands and vernal pools are ecologically fragile areas important to the quality and quantity of water 
resources. 

The Vermont Water Resources Board estimates that less than 5% of the surface area of Vermont is 
covered by wetlands. Despite the seemingly inconsequential land area they cover, wetlands and vernal 
pools serve a wide variety of functions beneficial to our health, safety and welfare including the 
retention of stormwater runoff, the improvement of surface water quality, the filtration of sediments 
and pollutants, the provision of habitats for plants, fish and other wildlife, and contribution to the 
beauty of the rural landscape. 

In 1986, Vermont adopted legislation for the protection and management of wetlands [10 V.S.A., 
Chapter 3 7]. Determination of whether a wetland merits protection is based on an evaluation of the 
extent to which it serves the general functions outlined above. 

By statute, if land development will have a negative impact on a protected wetland, development 
cannot begin unless the Vermont Agency of Natural Resources first grants a Conditional Use 
Determination (CUD). If granted, these CUDs often attach conditions to mitigate negative 
developmental impacts on wetlands. 
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The most significant wetlands in Bradford have been mapped and are included as part of the National 
Wetlands Inventory (NWI) prepared by the U.S. Fish and Wildlife Service. However, many smaller 
wetlands are not included in the NWI. 

In 2005, the Bradford Conservation Commission conducted a local wetlands inventory. The inventory 
identified the largest wetlands to be those located along the Connecticut River and its confluence with 
the Waits River. These wetlands, plus those determined in the NWI have been delineated, and are 
included in this Plan. 

In Bradford, final approvals cannot be granted for projects involving wetlands unless the Agency of 
Natural Resources has first had an opportunity to evaluate the effect of the project on the wetland [24 
V.S.A., Section 4409]. Future investigations of wetlands within Bradford may identify additional 
areas needing protection. 

Vernal pools are temporary pools of water formed in the spring from melt water collected in low 
depressions in the landscape. They dry out in the hottest months of summer, and refill in the autumn. 
Because they are free of fish, they provide shelter for the larvae of insects, frogs, salamanders, and 
turtles. Adults often return to the same pools in which they were born when they are ready lay their 
eggs. 

Vernal pools offer many of the same benefits as wetlands, but they are more difficult to locate. Most 
seasonal pools are not identified on the Vermont Significant Wetland Inventory maps and therefore are 
not initially protected by state and federal regulations. Vernal pools provide important amphibian 
habitat, and because of this function they are protected under the Vermont Water Quality Standards 
(Vermont Water Resources Board, adopted June 10, 1999). 

Significant Wetland Resources 

The 2005 wetlands inventory highlighted several significant wetland resources and provided 
recommendations for management of the areas. See Map 6 - VT Significant Wetland Inventory. 

• Marshes at the Mouth of the Waits River - At the confluence of the Waits River with the 
Connecticut River are seven wetlands. Taken together, these form the largest wetland complex 
in the town of Bradford, nearly 65 acres. Given the nature of these wetlands and their position 
in the landscape, they significantly lessen the effects of spring floods by diffusing and retaining 
floodwater. They also filter nutrients and contaminants from nearby agricultural fields and the 
golf course. These wetlands should continue to be protected by enforcing riparian buffer 
regulations and discouraging the development of properties in the floodplain that might harm 
them. 

• Vernal Pool at the North portion of Low St. John Forest- Vernal pools act as significant 
habitat for a substantial number of plant and animal species. The conservation of vernal pools 
and their surrounding habitat is important for the species that rely on them. Successful 
conservation of vernal pools extends beyond the pool's edge into the surrounding forest, for the 
life cycles of the animals inhabiting vernal pools require undisturbed forest habitat. 

• The 2015 Bradford Natural Resources Inventory includes a map of potential bear wetlands in 
Bradford and defines them as follows: "Black bear utilize a wide variety of wetlands during 
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the spring and summer months. Forested, shrubby, beaver-flow wetlands, and forested seeps 
are sought out for the flush of early vegetation that often grows in these environments. In the 
early spring, wetlands with ground-water discharge promote an early growth ofleafy green 
vegetation at a time when the trees are still barren of nutritious buds and new leaves. Black 
bears (as well as deer and turkeys among other animals) will utilize this food source and also 
search out plant roots, grasses, sedges and ants in these environments. 
Throughout the Bradford area forested seeps are probably the most heavily utilized wetlands 
by bear. In many locations these seep wetlands are located in remote areas relatively close to 
bear denning areas far away from humans. As such, they warrant special protection for their 
wildlife value. 

Goal 
1. To promote land use development practices that will avoid or mitigate adverse impacts on 

significant wetlands. 

Policies 
1. Development or intensive land uses shall not be located in significant wetlands or within buffer 

zones to significant wetlands. 
2. Developments adjacent to wetlands should not unduly disturb wetland areas or their function. 

Mitigating measures to protect the function of a wetland are acceptable. 

Recommendation 
1. In order to foster wetland protection, the town of Bradford should adopt subdivision 

regulations that contain provisions for the protection of wetlands. The Bradford Conservation 
Commission should work closely with the Bradford Planning Commission to develop these 
subdivision regulations. 

2. The wetlands inventory and the Natural Resources Inventory Reports and related maps should 
be available to Bradford citizens in the town offices. 

3. Wetlands should be protected via municipal enforcement of existing bylaws and ordinances. 
4. Appropriate state officials should be notified of violations of state rules. 

D. Ponds 

There are many small ponds in Bradford that are important for agriculture and fire protection. While 
ponds offer many aesthetic benefits they must be constructed properly to prevent hazard to residents 
and the town's infrastructure. During a substantial rain event, a poorly designed or maintained dam 
can overflow or collapse, creating a dangerous flood hazard. 

At present, under Bradford's zoning regulations, dams, ponds, impoundments, and similar structures 
capable of impounding more than 50,000 cubic feet of water can only be constructed, or otherwise 
altered after a Zoning Permit has been granted by the Board of Adjustment. The Bradford Emergency 
Coordinator has indicated that the ponds most likely to pose a flood threat are those with dams that can 
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be breached. Dug ponds, which have no dam, are less likely to fail. The present regulations are 
consistent with state statute, but the 50,000 cubic feet of water permit threshold is larger than most 
private ponds in Bradford. Because of the potential hazards represented by private ponds, it is 
essential that regulations continue to be enforced and consideration given to decreasing the threshold 
for permitting should be discussed. 

Goal 

1. To encourage the construction of ponds, where feasible, to improve firefighting capability and 
provide recreational opportunities. 

Policy 

1. It is the policy of the town to maintain at least the current level of zoning controls over the 
location and building of ponds in order to ensure that they are developed and maintained in a 
manner that will not create a public hazard. 

Recommendations 

1. The Town should evaluate whether or not ponds are being properly permitted and regulations 
properly enforced. If it is determined that they are not, steps should be taken to correct that 
situation. 

2. The Planning Commission should work with the Emergency Coordinator to consider adjusting 
the conditions under which a permit is required for the building of a pond to include smaller 
ponds in town. 

3. The Planning Commission should consider making ponds holding under 50,000 cubic feet of 
water a conditionally permitted use in the Bradford Zoning Bylaws. With permits on file, the 
town would have a record of where they have been constructed. 

E. Floodplains and Flood Hazard Areas 

Background 

Floods are sporadic, inevitable and uncontrollable natural events. It is in the public interest to plan for 
floods and devise land use strategies that will protect land adjacent to water courses to minimize risks 
to public health, safety, and property. According to the U.S. Global Change Research Program, 
changes in climate may result in increased extreme weather events, making it even more imperative to 
use proper land use planning to reduce exposure to flood damage. 

Vermont has experienced at least fifteen significant floods since 1973. Thirteen of these were declared 
federal disasters and caused significant economic loss. The most significant of these was Tropical 
Storm Irene, which caused billions of dollars in damage throughout Vermont, damaged or destroyed 
approximately 3000 homes throughout the state, and took the lives of six people. Bradford was 
remarkably fortunate during Irene, as it suffered only minor damage from a few small road washouts. 
Damage occurred along unstable river systems, along steep streams, and on floodplains. In some 
cases, recovery costs to the public sector amounted to several million dollars per flooding event. 
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Every reasonable attempt should be made to avoid or reduce exposure to flood damage. 

Floodplains, the lands adjacent to watercourses, are periodically inundated by heavy rains and spring 
thaws. They can absorb a tremendous amount of water before reaching flood stage. Floodplains make 
excellent agricultural land but are poorly suited for development, both because of periodic flooding 
and because of the potential for pollution of water sources. 

Although most flooding occurs within the floodplain, upland streams (which are not located within the 
Federal Emergency Management Agency Floodplain) also pose a potential flood hazard. Many of 
these streams are very steep and during flash floods water can gain substantial momentum as it flows 
toward the valley. The speed of the floodwaters can damage buildings and infrastructure built too 
close to the stream banks. 

According to the Two Rivers-Ottaquechee Regional Commission, Bradford has approximately 850 
acres in flood plains, 81 of which are in floodways (the deepest, fastest-flowing areas in a flood). 
Approximately 4% of the town's area is in flood plain. Less than 1 % may be in the developable area 
of the flood plain (not including wetlands). Bradford may have some areas of unmapped flood risk. 
There are 10 residences, 11 commercial/public buildings in the flood plain 10 flood insurance policies 
insuring $2.7 million. 

National Flood Insurance Program (NFIP) 

Under the provisions of the National Flood Insurance Act (1968), the FEMA has conducted a series of 
studies to determine the limits of flood hazard areas along streams, rivers, lakes, and ponds and to 
estimate the potential for flood damage in a given year. 

FEMA has prepared a Flood Hazard Boundary Map (See Map 2 - Current Land Use, Flood Plain 
"FEMA FIRM") for the Town of Bradford, which includes flood hazard areas for the Waits and 
Connecticut rivers and for major streams and ponds. This map is on file at the Bradford Town Office 
(on FEMA's official flood hazard maps and on the Future Land Use Map of the Bradford Municipal 
plan) and at the offices of the Two Rivers-Ottauquechee Regional Commission. With the exception of 
areas immediately adjacent to the Waits and Connecticut Rivers, the topography of Bradford is such 
that there are few areas low enough to be in the FEMA Flood Hazard Area. 

FEMA administers the National Flood Insurance Program, which provides flood hazard insurance at 
subsidized rates for property owners in affected areas. In order to qualify for federal insurance, the 
Town of Bradford adopted a Flood Hazard Bylaw in 1986, and is recognized as a participating 
community in the National Flood Insurance Program. 
Approximately 21 buildings in Bradford are presently located within the mapped flood hazard areas. 
Mortgage lending institutions require as a prerequisite to financing that flood insurance be purchased 
on property subject to flooding. Fluvial erosion hazard zones have been studied and mapped by 
Redstart Consulting, and these maps have been included in this plan because they show which areas 
are at the greatest risk for erosion, and therefore the likeliest to wash out during a flooding event. This 
map should be used to determine which properties would need to remain undeveloped so that risk of 
property loss from flooding can be reduced. 

F. Flooding and Land Use 

Floodplains, as with wetlands, are fragile areas at the interface between land and adjacent lakes, ponds, 
rivers and streams. How these lands are managed has a direct bearing on the quality and quantity of 
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the town's water resources as well as its safety. Flood hazards can be exacerbated by poor 
development practices such as straightening river segments and eliminating buffer areas next to rivers 
and streams. 

In an effort to reduce the potential for damage to public and private assets, the Bradford Conservation 
Commission commissioned a geomorphic assessment of the Waits River in 2007 and 2008 to 
determine areas at risk of flood damage and to provide local officials with guidance to make 
infrastructure improvements to avoid these damages. The assessment '.Vil! also recommend changes to 
Bradford's land use regulations in order to attempt to secure a future free from major property loss 
during floods. In 2007 the town completed an inventory of bridges and culverts to determine the 
potential risks for ice jams, flooding and erosion and to identify "handling culverts" that inhibit fish 
and amphibian passage. 

It is known that large upland forests not only provide wildlife habitat, but also slow and clean water as 
it flows down into the valleys. The economic value of these ecological services of flood and erosion 
control, as well as purifying water is significant. 

Goals 
1. To enhance and maintain use of flood hazard areas as open space, greenways, non-commercial 

recreation and/or agricultural land. 

2. To maintain large tracts of non-fragmented upland forest to slow, absorb, and clean rain water 
and storm water runoff before it reaches the valley below. 

3. To ensure no net loss of flood storage capacity. 

4. To maintain accurate flood hazard maps to assist in appropriate land use decisions. 

5. To identify and map unstable rivers and steep streams at risk of flood erosion. 

Policies 
1. It is the policy of the Town that preferred uses for flood hazard areas shall be open space, 

greenbelts, and non-commercial recreation or agriculture. 

2. It is the policy of the Town to prohibit any land use activity (filling, or removal of earth or 
rock) within flood hazard areas which would result in net loss of flood storage, increased or 
diverted flood levels, or increased risk to adjacent areas. 

3. It is the policy of the Town to allow utilities or facilities serving existing development (e.g. 
water lines, electrical service, waste disposal systems, roads, and bridges) to be located within 
flood hazard areas only when off-site options are not feasible, and then only provided that these 
utilities or facilities are relatively protected from flooding damage. 

4. It is the policy of the Town to extend the limits of the flood hazard area in the Bradford Zoning 
Bylaws to areas identified as at risk to flood erosion. 

5. It is the policy of the town to discourage development or intensive land uses from locating in 
Class I and Class II wetlands. (See Map 6 "Wetlands, Bradford, VT" on file at the town 
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office.) 

6. It is the policy of the Town to require that developments, and their associated stormwater 
discharges, adjacent to wetlands shall be planned so they do not cause undue disturbance to 
wetland areas. Maintenance of naturally vegetated buffer strips between a wetland and a 
project site is strongly encouraged to prevent ground water pollution and direct discharges into 
a wetland. 

7. It is the policy of the Town to discourage development and placement of fill within the limits 
of the 100-year floodplain. Where careful planning at the local level accepts development 
within the floodplain, the development should be designed to achieve no-net-fill, and so 
located that it will not impede the floodwaters and endanger the health, safety, and welfare of 
the public. No structural development, except bridges, should be located within the limits of a 
floodway. 

8. It is the policy of the Town to encourage natural areas, non-structural outdoor recreational and 
agricultural uses as the preferred land uses within floodplains. Commercial, industrial, and 
residential uses are discouraged, except as noted above. 

9. It is the policy of the Town to discourage locating development outside of existing or planned 
settlement areas immediately adjacent to watercourses, ponds or shorelines. Such areas should 
principally be maintained in a natural vegetative state for environmental and aesthetic 
purposes. 

10. It is the policy of the Town to protect public and community water supply watersheds by 
limiting development to low densities and by encouraging forest and agricultural best 
management practices including high standards for erosion control and measures to minimize 
runoff. 

11. It is the policy of the Town to prohibit new building in the 100-year floodplain, or the special 
flood hazard areas in order to protect citizens and businesses from damage, to avoid adding 
to flooding of their downstream neighbors, and to reduce the public cost of disaster relief. 

12. It is the policy of the Town to encourage the preservation oflarge tracts of upland 
forests that provide ecological services of flood control, thus providing added 
protection to the low-lying areas of Bradford. 

Recommendations 

1. The Planning Commission should work with the Regional Commission and Vermont 
Emergency Management to ensure that their current flood hazard area requirements meet 
national standards. 
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2. When revising Bradford's flood hazard area requirements, the PlalUling Commission should 
strongly consider excluding all new building within the 100-year flood plain or special flood 
hazard area. 

3. Town and State highway crews should take steps in a timely malUler to correct or replace 
undersized water passageways or culverts that are at risk of flooding or limit fish and 
amphibian passage. 

4. Town and State highway crews should take steps in a timely malUler to reinforce stream banks 
adjacent to roadways at risk of significant erosion from seasonal flooding. 

5. The town should consider creating and adopting an ordinance to control the storage of 
junk, garbage, or other materials which could be hazardous during a flood event, in areas 
identified as special flood hazard. 

G. Riparian Buffers 

Background 
Riparian buffers are strips ofbankside vegetation along waterways that provide a transition zone 
between water and land use. Construction or development along shorelines, or removal or disruption 
of vegetation within these areas can create increased water pollution, higher water temperatures, 
destabilization of banks, higher soil erosion rates and loss of fish or wildlife habitats. 

Goals 
1. To Maintain and enhance riparian buffers. 

Policies 
1. It is the policy of the Town to continue to require riparian buffers for all development adjacent 

to streams through the Bradford Zoning Bylaws and their enforcement. 

2. It is the policy of the Town to require that riparian buffers be provided and maintained. If 
banks are unstable or waters more active, the width of the buffer should be determined by 
stream morphology. 

3. It is the policy of the Town that cutting of trees and other vegetation for views, vegetation 
management, recreational access, and silvicultural purposes should be limited and should 
ensure that trees regenerate, stumps remain with root zones intact, and a duff layer and tree 
canopy are maintained. 

4. It is the policy of the Town to require that streamsides, including riprapped areas, should be 
vegetated with native shrubs, trees, and grasses. For stream bank stabilization, re-vegetation 
should cover as much of the stream bank as possible. Riprap and similar retaining structures 
should be used only to cover the lower portion of the bank, and only when bioengineering 
techniques may not adequately prevent significant loss ofland and/or property. 
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5. Human access points to the Connecticut and Waits Rivers and their tributaries should be 
managed to prevent soil erosion, loss of vegetative cover, and unnecessary disruption of 
riparian habitats. Foot access paths should not be unnecessarily wide, or steep (greater than 
15% slope). 

Recommendations 

1. The Conservation Commission should provide information to every new riverfront landowner 
to explain the special challenges of owning and managing riverfront land, including the 
benefits of riparian buffers and the requirements of state shore land protection laws. 

2. The Zoning Administrator should distribute materials developed by the Conservation 
Commission to waterfront landowners who apply for a zoning permit. 

3. The Town Offices should make available materials developed by the Conservation 
Commission to landowners when new deeds are recorded for waterfront properties. 

H. Plant Communities 

In Bradford, there are a broad range of plant communities that exist in older forests, early successional 
forests, open fields and valley floors. The diversity of plant communities indicates a healthy, thriving 
ecosystem. Plant communities are strongly affected by their environment. They respond to changes 
in soil structure and chemistry, water availability, and climate. Unmanaged development can damage 
plant communities, which in tum will affect animal populations and may injure the overall ecosystem. 
Good management practices, such as maintaining buffer areas, protecting against silting, and locating 
development outside of sensitive habitats are some ways to keep plant communities healthy. 

Invasive species, those that spread from human settings into the wild, are a growing problem in 
Vermont. Once established in the wild, invasive species may displace native species, throwing 
ecosystems out of alignment. For instance, Norway maples planted as landscape trees reproduce 
prolifically and can suppress the natural regeneration of native trees such as sugar maple. Federal and 
State governments have guidelines for handling invasive species, and there are resources available to 
interested parties through the University of Vermont and private organizations. 

Since 2002 the Town of Bradford has conducted a loosestrife eradication program. Additionally, 
volunteers join together on a yearly basis to eradicate Japanese Knotweed in Andrew and Ida Boch 
Park. 

Goal 
1. To minimize the spread of invasive plant species in Bradford. 

Recommendations 

1. Road crews should take care when ditch cleaning to minimize the spread of invasive species 
such as Japanese Knotweed, Wild Chervil, Wild Parsnip and Purple Loosestrife. 

2. The Town should investigate alternative means of controlling invasive species other than the 
use of herbicides. 

3. The Conservation Commission should develop and/or distribute materials to educate 
landowners about invasive plant species identification and control, 
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I. Forestry 

Large, continuous areas of forest help sustain wildlife. About 80% of Bradford is forested. For some 
people, forestry is a source of income, and for many others, forests are an endless source of recreation 
and natural beauty. Bradford should manage its forest assets sustainably; both for the health of the 
forest itself, and to ensure that Bradford's forests will thrive for the foreseeable future. 

Forests owned by the Town of Bradford cover 517 acres. Private residents have conserved over 1000 
acres of forested land. Currently 4,360 acres of forested land in Bradford have been enrolled in 
Vermont's Current Use Program. 

Trees outside of the forested landscape are also important. The Bradford Conservation Commission 
completed a street tree inventory that identified potential hazard trees needing removal and created a 
management plan for the Town's public trees. 

Goals 

1. To encourage the conservation and wise management of forests within the Town. 
2. To encourage the wise management of downtown public trees with the guidance of the Tree 

Warden. 

Policies 

1. It is the policy of the Town to encourage foresters and loggers to adhere to "best management 
practices" for maintaining water quality and minimizing soil erosion on logging jobs. 

2. It is the policy of the Town to encourage owners of forest land to enroll in the Current Use 
Program, which will provide assistance in getting the maximum value from their forest, while 
enhancing wildlife habitat. 

Recommendations 

1. The Bradford Planning Commission should consider designating "conservation areas" within 
the Bradford Zoning Bylaws to ensure that large tracts of forest located on steep slopes have 
minimal development. 

2. The Town should implement recommendations in the 2006 tree inventory and should plant and 
maintain trees within the Downtown. 

3. The Town Clerk should have copies of the state's Best Management Practices and information 
about the Current Use Program available to the public. 
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J. Agriculture 

For the past several decades, the perception has been that Vermont is losing its farms. In fact, this 
isn't the case. Vermont has been losing dairy farms at a rapid rate (although cow numbers have 
remained constant); however, other types of farming have replaced those farms. Three quarters of 
Vermont farms are diversified farms. 

Though federal law recognizes the importance of farmland and farmland protection, local planning and 
zoning regulations must also address conflicts arising between expanding development and successful 
farming. 

The working landscape gives Vermont its beauty, provides open space for wildlife habitat, and 
connects people to the land. To continue to receive the benefits farming has to offer, a community 
must encourage farming. In the 2007 Town Plan survey, respondents voiced a strong desire to protect 
agriculture in Bradford. 

Agriculture and Land Use Regulation 
Development on active farmland immediately eliminates future agricultural productivity on the 
developed tract and affects related benefits of the working landscape. Restoring the agricultural 
viability of a residential subdivision is impractical because of the enormous expense. 

Conservation Easements 
Conservation easements are a common method used to preserve the working landscape. 1, 164 acres of 
farm land in Bradford are conserved along with 1,000 acres of forest land are conserved. 

Goals 
1. To encourage the growth of agriculture, in all its forms. 

2. To encourage the growth, marketing and consumption oflocal foods. 

3. To promote self sufficiency and sustainability through agriculture. 

4. To encourage the conservation, wise use and management of the Town's agricultural resources. 

5. To support the creation and maintenance of a physical, social, regulatory, and fiscal 
environment that encourages entrepreneurism in agricultural activities including those that add 
value to the region's agricultural products. 

6. To support programs that educate citizens on principles of sustainability. 

7. To discourage fragmentation of agricultural and forest lands. 

Policies 
1. It is the policy of the Town to support agriculture and the production oflocally grown food, 

provided that it is conducted at a scale consistent with historical agricultural practices in 
Bradford. 
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2. It is the policy of the Town to work with the Vermont Agency of Agriculture, Food & Markets 
and other agencies and groups to develop viable farming opportunities in Town. 

3. Current use taxation, tax stabilization and other forms of economic reimbursement should be 
encouraged in order to keep agricultural lands in Bradford undeveloped. 

4. It is the policy of the Town to support the use of public or private funds for the purchase of 
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landowners. 

5. It is the policy of the Town that when agricultural lands are developed for non-agricultural 
purposes, the preservation of other prime agricultural soils in Bradford shall be a priority 
before mitigation is considered elsewhere. 

6. It is the policy of the Town to encourage that residential and other non-agricultural uses or 
structures will be sited on the soils least productive for agricultural use. 

7. It is the policy of the Town to encourage clustering of dwelling units and accessory buildings 
or structures, and proposed lots for development or sale so that they conserve the maximum 
feasible amount of farm, pasture, or woodland and discourage fragmentation of agricultural and 
forest lands. 

8. It is the policy of the Town to support local marketing and value-added agricultural and forest 
products. 

9. It is the policy of the Town to encourage, where appropriate, use of carbon credits and other 
sustainability schemes to support local agricultural activities. 

Recommendations 

1. The Planning Commission should consider adopting subdivision regulations that allow for the 
protection of prime agricultural soils by flexible siting of buildings. 

K. Wildlife Resources 

Background 
Bradford's fields, forests, wetlands and waterways are home to a diverse and healthy wildlife 
population that includes bear, bobcat, moose, deer, otter, geese, ducks, turkeys and mink. Some areas 
in Bradford provide critical wildlife habitat, including wetlands, deer wintering areas, bear mast 
stands, and edge habitats (for instance, the edge between a forest and a field). Planning for 
development or logging in and around these critical habitats should consider the needs of wildlife. 
Managing for a particular species is less desirable than managing for the entire ecosystem supporting 
it. Wildlife provides citizens of Bradford with direct and indirect livelihoods from hunting, fishing, 
trapping, and tourism. 

Wintering areas are an important habitat requirement for deer during the winter when snow depth 
threatens their survival. Typically these areas are found in mature softwood stands, at low elevations 
or along stream beds where snow is not as deep and there is good cover. Southerly facing slopes may 
be utilized even in areas of limited softwood cover. Bradford's 2015 Natural Resources Inventory 
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Report contains maps of the active deer yards and deer wintering areas that would need protection 
from development. 

Most important when considering development and its impact on wildlife is the concept of habitat 
fragmentation. "Forest fragmentation affects water quality and quantity, fish and wildlife populations, 
and the biological health and diversity of the forest itself. When many small habitat losses occur over 
time, the combined effect may be as dramatic as one large loss. Forest fragmentation can disrupt 
animal travel corridors, increase flooding, promote the invasion of exotic vegetation, expose forest 
interiors, and create conflicts between people and wildlife. Habitat loss reduces the number of many 
wildlife species and totally eliminates others." 1 

To mitigate the effects of human population growth and land consumption, many scientists and 
conservationists recommend establishment of protected corridors connecting patches of important 
wildlife habitat. These corridors allow migration between different groups of animals and help restore 
otherwise fractured ecosystems. 

Goals 
1. To maintain or enhance the natural diversity and balance of wildlife, including natural 

predators. 

2. To re-establish stable populations of endangered or threatened wildlife in appropriate habitat 
areas. 

3. To maintain or improve the natural diversity, population, and migratory routes of fish and 
wildlife. 

4. To allow ecologically sound intensities of hunting and trapping. 

Policies 

1. Long-term protection of major habitats through conservation easements, land purchases, leases 
and other incentives is encouraged. 

2. The Town discourages uses that would degrade deer wintering areas. 

3. The Town discourages fragmentation of wildlife habitat. Development other than isolated 
houses and camps shall be designed to preserve continuous areas of wildlife habitat and create 
and maintain links between such areas. 

4. Preference shall be given to development that utilizes existing roads and field lines. 

Recommendations 

1. Encourage owners of necessary habitat for threatened or endangered species to contact the 
Vermont Department of Fish and Wildlife assistance in developing management plans for these 
sites. 

1 Albert Todd, the Envirorunental Protection Agency liaison, in the February 1999 issue of Journal of Forestry. 
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2. Identify wildlife corridors in Bradford for the purposes ofrevising the Town's zoning 
regulations to protect wildlife habitat. 

3. Beaver confusers/diverters should be established to protect the river beavers along the 
Connecticut River and Waits River at any place the beavers locate where they may be of harm 
to the community. 

4. The Tmvn should update the deer wintering overlay district in Bradford's Zoning Bylaws with 
the most up-to-date data available. 

5. Planting for migratory bird populations is encouraged and incentives could be offered to 
farmers for maintaining crops for this purpose. 

L. Mineral Resources 

Background 

Maintenance of adequate quantities of gravel, sand, crushed rock, and other materials is necessary for 
the development industry as well as state and local highways. In spite of this, public and private 
interests are often in conflict over use of the resource. It is in the interest of Bradford's community to 
use these resources so that such uses do not significantly inhibit or conflict with other existing or 
planned land uses, are not in conflict with other stated goals in this Plan, and do not adversely affect 
neighboring properties or natural resources. 

Goal 

1. To support extraction and processing of mineral resources only where such activities benefit 
the public and are appropriately managed. 

Policies 

1. It is the policy of the Town that existing and proposed mineral extraction and processing facilities 
shall be planned, constructed, and managed so as not to adversely impact existing or planned uses 
within the vicinity of the project site. 

2. To not interfere significantly with the function and safety of existing road systems serving the 
project site. 

3. To minimize any adverse effects on water quality, fish and wildlife habitats, view sheds and 
adjacent land uses; and 

4. To reclaim and re-vegetate sites following extraction. 

5. To minimize noise and concussive impacts on adjacent uses including residential areas. 

M. Scenic and Historic Resources 

The Town of Bradford is blessed with a combination of fascinating history and outstanding scenic 
beauty. These assets have enormous social and economic benefits. The dominant scenic landscape 
features are the Connecticut River Valley, the Waits River Valley, the views of the White Mountains, 
and the views from Wright's Mountain. 
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Bradford contains many fine examples of 19th century architecture. The United States Department of 
the Interior accepted the Bradford Village Historic District for listing in the National Register of 
Historic Places in 1975. A keen interest in the restoration of many of Bradford's attractive old 
buildings took place during the 1976 bicentennial celebration and continues to this day. 

Goals 

1. To preserve the historic assets of the Bradford Village Historic District. 

2. To preserve outstanding scenic areas. 

Policies 
1. It is the policy of the Town to preserve scenic areas. 

2. It is the policy of the Town to encourage land development planned to minimize the 
unnecessary loss of historic or archeological resources determined to be oflocal, state, or 
federal significance. 

3. It is the policy of the Town when land adjacent to areas of historic significance is developed, 
to encourage a design that fits the character of the area. 

4. It is the policy of the Town to encourage preservation and the adaptive reuse of historic 
buildings complementary to the distinguishing characteristics of the structure or neighborhood. 

5. It is the policy of the Town to avoid undue impacts on significant historic or archeological 
resources when conducting public improvements such as road rebuilding and utility 
construction. 

6. It is the policy of the Town to preserve the view of the downtown from the crest of Bliss hill. 

Recommendations 

1. The Conservation Commission, in cooperation with the Planning Commission and Selectboard, 
should investigate the feasibility of designating exceptionally scenic Town roads as Scenic 
Highways under Vermont's Scenic Highway Law. 

2. The Bradford Historical Society, Conservation Commission, and the Planning Commission 
should develop an inventory of all important historic, archeological, scenic, and cultural 
resources in Town. While it is recognized that a portion of the Downtown is included as part 
of the National Register of Historic Places, there are other sites warranting evaluation. 
Following completion of the inventory, implementation measures to conserve exceptional 
resources should be explored. 
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3. The Planning Commission should enable design control measures within the Zoning Bylaws to 
ensure that the Route 5 and 25B corridors entering into the Historic Downtown maintain its 
historic character. 

N. SOILS AND TOPOGRAPHY 
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Shallow soils, wet or poorly drained soils, or unstable soils, are critical factors in determining the type 
ofland use that is most appropriate for an area. Steep slopes are more difficult to engineer for 
buildings, highways, and water disposal systems, and oftentimes are not cost effective; they can 
require extensive measures to overcome their environmental limitations. Upland areas generally have 
poor soils for development and are very steep; they are better suited for forestry and wildlife purposes. 
Upland areas are generally remote from public services and good public roads because the severe 
limitations do not warrant those investments. 

Policies 

1. It is the policy of the Town to discourage development on slopes exceeding 15%. 

2. It is the policy of the Town to employ strict erosion control plans when development is 
considered in areas in excess of 10% slope. 

3. It is the policy of the Town to require that installation of sub-surface sewage disposal systems 
follow state and local regulations. 

4. It is the policy of the Town to encourage forestry and conservation uses above other uses in 
upland areas, given their severe limitations for development. 

IX. Transportation 

Introduction 

Land use, energy, and transportation are related. Land use, both within and outside Bradford's borders, 
drives the need for improvements to the transportation system. At the same time, local land use goals 
must be facilitated in part by providing the necessary transportation facilities to accommodate growth 
where growth is desired. In addition, a given land use can have very different impacts on the 
transportation system depending on how it is sited and designed. Land use and transportation are both 
linked to the Town's economic well being. 

Poorly planned land use patterns increase transportation costs and also the tax rate, whereas well 
planned development can add to the tax base of the town, providing additional funds for the 
transportation system. This section will focus on Bradford's transportation systems. Policies and 
recommendations specific to transportation issues are outlined at the end of the chapter. 
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A. Public Highways 

Class 1 0 
Class 2 12.56 
Class 3 38.87 
Class 4 2.53 
Total Town Roads 53.96 

State Highways (VT routes 
25,25B 8.01 
U.S. Hi hwa s (US route 5) 5.85 
Total State Roads 13.86 

6.42 

74.24 

Source: Vermont Agency of Transportation, 2007 

As indicated in figure #1 there are a total of74.24 miles of highways and roads in Bradford. Of this 
total, 20.28 are State maintained. These include Interstate 91 running north-south through Town west 
of Route 5 and Bradford's downtown, Route 5 running parallel to I-91 and Route 25, which runs east
west of the Lower Plain. Though development in Town has occurred around Route 5 and the junction 
with Route 25, as roads providing access to much of the Town without impacting the local budget, 
they provide a benefit to the town and the area north of that junction continues to be a logical area in 
which to encourage continued growth. Growth must be carefully considered for impacts on traffic and 
the rural character of Bradford. 

Route 25 is a northwest/southeast route from Central Vermont to Portland, Maine, serving Bradford 
residents who commute to central Vermont and the Capital Region, and providing access to Bradford 
from Corinth and Topsham to the west and from Piermont, Haverhill and Warren, New Hampshire 
across the Connecticut River Bridge to the east. Route 25 also provides access to the towns of 
Chelsea and Randolph via the Goose Green/Chelsea Road. 

Route 5, which runs through the Downtown area, is a U.S. route and therefore subject to State weight 
limits. Because of the limits on I-91, large trucks travel through the Downtown on a regular basis. In 
the 2007 survey, residents commented that such traffic had a negative impact on the downtown. All 
State and Federal routes are subject to an 80,000-pound weight limit, with certain exceptions. The 
State highway weight limit for all trucks used to transport timber, milk or stone products is 100,000 
pounds. Weight limits on Interstate 91 are also set at 80,000 pounds, with few exceptions. 
Municipalities are authorized to establish their own weight limits for local roads. Locally established 
weight limits must be reported to the State, so that truck traffic can be directed accordingly 

Nearly 75% of the public highway miles in Bradford are Town-maintained. Highway classifications 
determine the amount of state aid available to assist with repair and maintenance. The Vermont 
Agency of Transportation (VTrans) and the Selectboard determine road classes. Criteria include 
traffic volume, road condition and function. Class 2 highways are the major connectors linking 
villages with each other and with state highways, and they receive a higher rate of State Aid than Class 
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3 highways. Twenty-two percent (22%) of Bradford's roads are Class 2, of which most are paved. 
Class 3 highways are other Town roads that are maintained in a manner enabling them to be driven 
under normal conditions in all seasons by a standard car. The majority (68%) of Bradford's roads are 
Class 3 and 15.5 miles of them are paved. 

Bradford only has 2.53 miles of Class 4 highway. The Town is not obligated to maintain Class 4 roads 
with the exception of culvert replacement. No State Aid is available for work on Class 4 highways. It 
is the current practice of Bradford to grade Class 4 roads periodically, and to replace culverts and 
maintain bridges as needed. While not suited for regular traffic, these roads do represent a valuable 
asset for the Town from a recreation standpoint. Such Town-owned corridors will help ensure that 
there will continue to be a place to enjoy snowmobiling, cross country skiing, walking, hunting, 
horseback riding Private Roads 
Land use regulations are needed to ensure that private subdivision roads are designed safely and 
properly constructed and maintained. The safety of occupants and emergency personnel depends on 
proper road design and maintenance. The Town currently enforces standards for new public roads, but 
there is no legal mechanism in place to apply the standards to privately owned and maintained roads, 
which may be dedicated to the Town in the future. If the Town were to adopt subdivision regulations, 
they could be used to apply Town road standards to all new private roads and rights-of-way. 

a. Road Maintenance 

Maintaining the network of roads in Bradford is time-consuming and represents a substantial part of 
the Town's annual budget. In 2015, the total town budget (not including state aid) for Bradford 
highways was $925,371. In 2007, fees for driveway permits and State Aid provided 13% of the 
revenue the Town needed for road maintenance. The remaining 87% of the Town's road maintenance 
budget was raised through local property taxes. Because of the expense of major road reconstruction, 
the most sensible and financially affordable method of road maintenance is proactive maintenance. A 
2005 study by the Two Rivers-Ottauquechee Regional Commission showed that one town saved 75% 
in costs by maintaining a program of proactive maintenance over more costly large-scale rehabilitation 
or replacement projects. When surveyed 2007, over 60% of citizen response indicated that Bradford's 

roads were "adequately maintained" and similarly almost 60% categorized the quality of the roads as 
"good." 

Culvert replacement is an important element of road maintenance. Undersized or poorly engineered 
culverts are subject to clogging, which can create flooding that will damage roads. In the case of the 
1998 flood in Bradford, a substantial amount of damage was caused to Goshen Road due to culvert 
failure. Bradford has a program of culvert replacement, and a culvert inventory was conducted in 
2005, which needs to be updated. An up-to-date culvert inventory benefits the Town because VTrans 
offers a preferential match (90% Vtrans/10% Town) in grant funding to towns which maintain the 
inventory. In 2005 the Town also attempted to begin a Road Surface Maintenance System (RSMS) 
but the system was abandoned because it was too complicated to be implemented. 

In late August 2011, Bradford's culverts and roadside ditches were put to the test, and were shown to 
be adequate for the job. Tropical Storm Irene struck Vermont, and wreaked havoc throughout the 
State. Bradford was very lucky to be spared the destruction that devastated so many other 
communities, but Bradford's good fortune resulted from a lot of hard work, and a good bit ofluck. 
Since the flood of 1998 the road crew concentrated on replacing undersized culverts with larger ones. 
When Irene struck, the drainage system for our roads was able to handle the extraordinary water flow. 
On that one day all the culvert replacement work over the past decade paid for itself. 
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Road resurfacing makes up a significant part of the Bradford road crew's work. Although paving roads 
can lead to reduced maintenance costs when compared to maintaining a gravel road with high traffic 
volumes, paving represents a sizeable amount of Bradford's road budget. The average life of a paved 
road in Vermont is 7-12 years if properly maintained. Nearly 40% of the roads maintained by the 
Town are paved. Although VTrans periodically offers grants to towns for paving projects, this 
funding stream is insufficient to maintain them properly. For example, a grant from VTrans for 
$200,000, depending on the current cost of asphalt and related materials, might only pay to pave a 
quarter mile of road. As of 2008, Bradford is able to pave 1.2 miles of road per year, which does not 
allow the road crew to keep up with needed maintenance. Instead, roads have to be patched and re
patched in order to keep the roads safe and acceptable for public use. Before undertaking any new 
paving projects, the Town should conduct a cost-benefit analysis to enable prioritizing of road 
maintenance. 

Because of the expense of major road projects, it is essential that they be undertaken in consultation 
with other Town departments. For example, if a road in the downtown is being tom up and 
redesigned, there is an excellent opportunity for other infrastructure improvements to occur. Much of 
the infrastructure is underground and runs under the road system. Therefore, replacement of 
infrastructure like aging water and sewer pipes should be coordinated with major road projects to 
allow the efficient utilization of Town equipment and to avoid having to re-do projects. 

b. Major Projects 

In addition to consulting with different Town departments, Bradford's officials should have a Capital 
Budget and Program that allows them to plan and save for major infrastructure investments of all 
kinds. Although the Town does have a Capital Fund, it is not formally organized into a Capital Budget 
and Program. 

The following road projects have been identified as priorities: 

• Bridge on Chelsea Road - The Town maintained bridge on Chelsea Rd. needs re-decking and 
restructuring. 

• North Pleasant Street - The drainage on North Pleasant St. needs to be re-configured and the 
bank needs to be stabilized. 

• K.D. Welch Road - KD Welch Rd. needs drainage repairs to stop erosion on the golf course. 

c. Access Management 

Proper siting and design of the access points of driveways and private roads is necessary to ensure the 
safety of users, as well as that of drivers, bicyclists and pedestrians. Adequate sight distances are 
essential. Drainage from a driveway is also an important issue as improperly directed stormwater 
runoff can damage adjacent roadways and contribute to pollution and sedimentation of nearby streams 
and rivers. 
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Access to private property from highways and local roads is an important issue to consider when 
assessing the potential impacts of future development. Access impedes mobility and can decrease 
safety. Single access driveways to multiple lots should be encouraged on new development. 

Bradford can help minimize the effect of development and can decrease sprawl along highways by 
concentrating future development activity in existing village centers and/or specific "nodes" along 
local roads where adequate infrastructure exists or can be provided to support intensive development 
and where natural constraints to foture development are minimal. Bradford can also apply specific 
access management techniques designed to reduce the number of curb cuts or driveways needed to 
serve roadside development. These techniques include: 

1. Requiring driveways to serve adjoining lots; 

2. Prohibiting curb cut access from the main thoroughfare for comer lot properties; 

3. Requiring off-street access and traffic circulation to adjoining parking lots in commercial areas; 

4. Imposing restrictions on the number, width and placement of curb cuts on major highways; 

5. Requiring specific setbacks from road intersections for all new curb cuts; and 

6. Requiring subdivisions adjoining major thoroughfares to provide internal street access only for 
all lots fronting on the thoroughfare. The resulting lots would have double frontage (along the 
front and rear yards.) 

d. Traffic Calming and Parking 

Parking within the downtown is a concern for Bradford. Anecdotal evidence suggests that some 
businesses with interest in locating within the downtown have declined specifically because of the lack 
of parking. Additionally, the 2007 Town Plan Survey contained comments regarding the lack of 
parking in the downtown. 

Bradford's central business district is served by parking along Route 5 with spaces aligned diagonally 
to the road. This configuration might be acceptable if it were reserved for customers only, but owners 
and employees of downtown businesses frequently park in those spots as well, which creates a 
shortage of parking spaces. 

Through creativity and planning, it is likely that additional parking could be found within the 
downtown. A parking study should be conducted for the purposes of determining how the re
configuration of roads and reclaiming of unused areas might be undertaken in order to increase the 
available number of spaces. For example, making one-way travel on Barton Street might allow for the 
creation of additional parking. Changing the parking on Main Street from diagonal to parallel parking 
might improve pedestrian access and green space. Such projects are expensive and time-consuming 
and must be well planned. 
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In addition to the lack of parking, residents have expressed concerns about the rate of speed with 
which drivers travel through Bradford, particularly in the downtown. Speeds are primarily governed 
by the motorists and their ability to navigate the roads using their vehicles, rather than by traffic 
congestion or aggressive law enforcement activities. Time of day, road conditions, trip type, 
proximity to origin or destination, law enforcement visibility and type of vehicle are all variables 
influencing the motorists' decision to drive a certain relative speed. In 2006, the Town of Bradford, 
through the Public Safety Study Group, requested traffic speed data be collected along South Road, 
Fairgrounds Road, South Main Street and North Main Street. 

South Road 900 95% 35MPH 
Fair ound Road 1800 70% 25MPH 
South Main Street 3000 58% 25MPH 
North Main Street 6500 70% 25MPH 

Source: Two Rivers-Ottauquechee Regional Commission, 2006 

The results of the study (see figure #2), conducted by the Two Rivers-Ottauquechee Regional 
Commission indicated that the speed limit is being exceeded by a majority of drivers on all of the 
tested roads, but South Road, Fairground Road and North Main Street are of greatest concern. As 
speed increases beyond the posted limit, safety decreases. Increased speeds contribute to higher levels 
of road noise, vibrations and air pollution. Crashes become more severe, with the greatest risk borne 

by bicyclists and pedestrians. Enforcement of existing speed limits is important, but the best way to 
slow down traffic is to utilize traffic calming methods. The main objectives of traffic calming are to: 

• Reduce the speed of car traffic 
• Promote other forms of non-motorized transportation 
• Minimize the negative effects of automobile travel 
• Create attractive streets 
• Improve the safety and convenience for pedestrians and cyclists 

When asked if residents would support traffic calming through the downtown, nearly 65% of the 
responses were supportive. Although there are a number of methods that can be used to slow the pace 
of traffic, only a few would be appropriate in Bradford' s downtown, in great part due to state rules 
regarding vertical elements such as raised crosswalks and speed humps. These are the options that 
would be possible: 

• Expand or Reconfigure On-street Parking - On-street parking helps slow down traffic through 
what is called road friction. Expanding the availability of on-street parking would achieve 
multiple goals. 

• Chokers and Neckdowns - Chokers and neckdowns (also known as bumpouts) are effective 
tools for slowing traffic. The curb line is extended into the street, thereby narrowing the street 
width and slowing traffic. 
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In addition to slowing traffic, such alterations to the downtown district might be designed to improve 
parking and to allow improvements such as improved sidewalks, new lighting, street benches, trees, 
greenspace and buried utility lines. 

e. Other Forms of Transportation 

Railroad 

The former Boston & Maine Railroad, currently owned by the State of Vermont, runs through the 
Town of Bradford along the Connecticut River. The line connects to an active freight section north of 
Wells River and to an active freight and passenger section in White River Junction. Prior to the rail 
line becoming inactive, freight movement and pick-ups occurred on a daily basis. Gradually, the 
frequency of trips declined. 

The Town of Bradford views this section of rail line as vital to the Town's transportation system and 
long-term economic development. Rail access for the Town's industrial park is considered crucial for 
reinvigorating the park. Iron Road Railroad, the owner of the facility north of Wells River, has 
discussed possible tourism excursions on this line. Bradford strongly encourages the reactivation of 
this railroad line and encourages the State to repair the railroad crossings and signals for the safety of 
the citizens of Bradford. 

Pedestrians and Bicyclists 

A primary benefit of mixed-use downtowns, where development is concentrated, is the reduction in 
automobile use. By locating stores, services, public facilities and high-density residential development 
in close proximity, many residents are able to walk for trips that would otherwise require driving. It is 
essential that plans for future development and improvements to Bradford's downtown incorporate 
upgrades to the existing system of sidewalks, crosswalks and pedestrian paths. Much improvement is 
needed in this area. 

The following bicycle/pedestrian projects have been identified: 

• Routes 5 and 25 to Piermont Bradford Bridge - A bike lane could run along Route 25 from the 
Route 5 intersection to the Piermont Bridge. However, it would require a feasibility study to 
determine whether implementation is possible. This would connect the industrial park, the 
mobile home park, and the Town of Piermont to downtown Bradford. 

• Downtown to Lower and Upper Plain - Residents who wish to walk or bicycle from the 
Downtown to the Lower Plain or Upper Plain must travel on the shoulder of Route 5. A 
sidewalk should be built to accommodate pedestrians. Bike lanes should be marked along both 
shoulders to accommodate bicyclists. The cost of extending the sidewalk should be borne by 
developers as they continue to expand development in the Lower Plain. 

• North Pleasant St. Sidewalk-Poor drainage and a weak bank are causing this sidewalk to 
deteriorate at a rapid pace. Sidewalks should be restored after repairs have been made to 
drainage and the bank has been stabilized. 
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• Main Street Sidewalk - Because Main Street is the downtown core of the village, and its 
aesthetics reflect on the Town itself, it is important to have the pedestrian infrastructure in good 
working order. Projects that involve upgrading of sidewalks in the downtown should also 
include beautification improvements such as better lighting, burying utility lines, and 
streetscaping. 

• Regional Connecticut River Valley Bike Route-Bradford is located along a scenic byway 
(U.S. Route 5). In an effort to capture additional tourist traffic and improve commerce within 
and around the downtown, a bike route should be considered. 

Snowmobiles and All-Terrain Vehicles 

The Vermont Association of Snow Travelers (VAST) maintains snowmobile trails throughout much of 
Vermont. VAST trails have the potential to bring additional commerce to towns provided they allow 
access to the Town. 

All-terrain vehicles (ATVs) are used primarily in spring, summer and fall. Because ATVs are used 
when the ground is not frozen, they can damage woodland trails. A TVs can pose a safety hazard if 
they are driven on public roads. Bradford has been unwilling to take on the liability of opening public 
roads to ATVs. Opening public lands such as the Town Forest to ATV use should be considered only 
with great care. If the Town decides to allow construction of ATV trails, they should be designed in 
consultation with wetlands specialists and the Bradford Conservation Commission, and should be built 
to comply with State and Federal regulations. 

Public Transportation 

Bradford currently has access to a small regional public transportation system, Stagecoach, Inc. which 
offers regular transportation to West Lebanon, NH. Their southern route to West Lebanon (the River 
Route) has a 
regular stops located in the village and at the newly expanded Park and Ride near the I91 interchange 
on Route 25 .. The River Route has stops at the VA Hospital in Hartford, and connects with Advanced 
Transit (which offers service in NH) and Dartmouth Hitchcock Medical Center. Stagecoach also offers 
limited public transportation in the form of special requests for individuals who need transportation for 
medical reasons. Bradford residents can take advantage of Stagecoach's "Ticket to Ride" Program, 
which helps pay 
a substantial percentage of the cost of rides for senior citizens (60+) and persons with special needs 
when there is not available transportation in the household or the person requesting the trips is unable 
to drive on the day of the trip. Ticket to Ride is available for a broad array of destinations, such as 
medical services, shopping, errands, and social purposes. 

The Park and Ride has been significantly increased in size and a small structure has been constructed 
along with facilities for electric charging stations and bicycle racks. 

Given that Bradford's elderly population is growing, the need to maintain an affordable source of 
public transportation that can bring the elderly to major medical facilities like Dartmouth-Hitchcock 
and larger commercial centers for day-to-day shopping needs is important. 

Goals 
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1. To provide and maintain a safe, energy efficient, and cost effective transportation system 
integrating all modes of travel (auto, pedestrian, bicycle, and mass transit) and meeting the 
needs of the public in a manner consistent with the other goals, policies and recommendations 
of this Town Plan. 

Policies 

1. It is the policy of the Tov:n that land development in Bradford on the State and Federal routes 
must be planned to be compatible with all modes of transportation discussed in this chapter. At 
the same time, the State's plans should take the Town's concerns into account. 

2. It is the policy of the Town to focus its limited funds on preserving the existing transportation 
system and making necessary improvements for the general safety and welfare of the traveling 
public. 

3. It is the policy of the Town to consider public input prior to a decision to substantially change 
the maintenance level, surface treatment, or class of a Town road. 

4. When determining which roads to pave (or remove pavement from) and when, it is the policy 
of the Town to evaluate traffic volume and maintenance costs against other factors, such as the 
up-front cost of paving and base improvements that may be necessary to support a paved 
surface and the potential quality-of-life impacts to residents. 

5. It is the policy of the Town that expenditures for bridge maintenance and improvement projects 
should be based on a detailed survey of bridge conditions followed by a long range plan for 
rehabilitation and replacement. State aid is available to help offset the cost of this survey. 

6. It is the policy of the Town to integrate land use and transportation planning by encouraging 
concentrated growth in areas served by an adequate highway system, utilizing land use 
regulations and appropriate highway access management techniques to control the impacts of 
development on the transportation system, and making transportation improvements in areas 
where growth is desired. 

7. It is the policy of the Town to encourage access management techniques that limit the number 
of access points during new development along highways to reduce driver confusion and traffic 
congestion and to minimize conflicts between through and local (turning) traffic via provisions 
on further subdivision in new access permits. 

8. It is the policy of the Town to cooperate with other communities in the region through the 
TRORC and its Transportation Advisory Committee to ensure that the region's transportation 
system is developed in a coordinated manner that recognizes and balances the needs and 
desires of each community. 

9. It is the policy of the Town to consider the relationship of a road to surrounding features of the 
landscape when planning improvements needed to safely accommodate increasing traffic. 

10. It is the policy of the Town to combine widening ofroadways to accommodate safe use by 
bicyclists with traffic calming measures and enforcement of speed limits to ensure that traffic 
speeds do not increase. 
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11. It is the policy of the Town to incorporate state-of-the-art bike racks into plans for new 
developments. 

12. It is the policy of the Town to address the need for adequate off-street parking in reviewing 
proposed developments. 

13. It is the policy of the Town to retain Class 4 roads, trails, and other public rights-of-way as 
public resources. 

14. It is the policy of the Town to preserve existing pedestrian access and connections during 
future development, provided this does not conflict with preserving natural resources. 

15. It is the policy of the Town to encourage the elimination of large through truck traffic through 
the Downtown. 

16. It is the policy of the Town to encourage streetscaping and widening of sidewalks Downtown 
to enhance pedestrian safety. 

17. It is the policy of the Town to support efforts oflocal schools to create school travel plans. 

18. It is the policy of the Town to support the creation of public transit from Bradford to Barre and 
Montpelier. 

19. It is the policy of the Town to encourage the expansion of the Connecticut Valley Railway line 
to include passenger commuter service. 

20. It is the policy of the Town to discourage the idling of all Town vehicles. 

21. State law requires that access permits, on local or state controlled roadways, be compatible 
with Town, Regional, and State Plans. It is the policy of the Town to ensure that: 

• The Town utilizes State of Vermont design standards for all temporary and permanent 
access to include emphasis on drainage, sight distance, and access for emergency 
services; 

• The Town and State encourage use of shared driveways and/or permitting access that 
may result in a future shared driveway; 

• The Town should require a review of access for existing development whenever a 
change of use, ownership, or other application process is brought before the Planning 
Commission; 

• The Town should encourage commercial properties to use existing development nodes 
along US Route 5 .in order to preserve or create road segments with few accesses. 

• The Town and State should use sight distance standards based on the actual travel 
speeds and not the posted speed limits. If no such data exists or is not current, then the 
State or Regional Commission will collect the data; 

• The Town and State should utilize access or an access easement from a local road 
rather than a State highway. 

22. It is the policy of the town to support efforts to sustain, expand and enhance public 
transportation. 

Recommendations 
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1. The Town should work with VTrans and TRORC to ensure that improvements to the state 
highway system are sensitive to the desires of Bradford and maintain the rural character of the 
Town. 

2. The Selectboard should review and update the Town policy regarding upgrading Class 4 roads 
and private roads to Class 3 town-maintained roads to ensure that: 

~ adequate road constrJ.ction standards are follo\~1ed; 
• the landowners are required to pay for bringing the road up to Town standards; and 
• Input from the Planning Commission and Conservation Commission is incorporated in 

the Selectboard's review and decision process to ensure the changes would be consistent 
with the Town Plan. 

3. The Selectboard should review and update the Town's driveway regulations and road standards 
to ensure that safety and drainage issues are adequately addressed. If the Town adopts 
subdivision regulations, incorporate appropriate requirements to ensure that new private roads 
and rights-of-way will be constructed to Town road standards. 

4. Working with the Road Foreman, the Selectboard should prioritize and schedule the particular 
road segments planned for improvement. 

5. The Town should consider adopting a formal Capital Budget and Program for the purposes of 
planning and budgeting for major transportation projects. 

6. Any major highway improvement project should be analyzed in advance for its impact on land 
use, property values, the environment and governmental costs and services. Additionally, these 
projects should be coordinated with other Town infrastructure improvements to make such 
work as cost-effective as possible. 

7. Subdivision regulations, which would give local control over the construction of roads and 
other public improvements, should be prepared by the Planning Commission for voter 
consideration, with an emphasis on well-planned access policy. 

8. In the event a land subdivision or development is proposed which intends to gain access via a 
Class 4 Town road or a privately controlled drive, it is recommended that the zoning permit, if 
granted, reference road policies in effect and specify that the Town of Bradford is not 
responsible for upgrading or maintaining the road. 

9. The Town should inventory parking and pedestrian needs within the downtown and formulate 
a plan to make upgrades in the future. 

10. The Town should consider redesigning Main Street (Route 5) to enhance its appearance and 
functionality. Additionally, such enhancements as placing all utilities underground, correcting 
drainage, constructing more visually obvious crosswalks and further upgrading of sidewalks 
and streetlights could be made. This project would involve state agencies, businesses, property 
owners, and the Town. The Town could apply for a planning grant to determine the scope and 
steps involved in completing the project. 

11. The Town should investigate the benefits of working with VTrans to make the area of US 
Route 5 in the downtown into a Class 1 road, thus taking over the maintenance. This would 
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allow the Town to work with VTrans to apply different weight or length limits than are 
presently allowed, which could result in a reduction in truck traffic within the downtown. 

12. The Town should continue to update and maintain a culvert inventory in Bradford in order to 
ensure that the 90%/10% grant match offered by VTrans is available to the Town. 
Additionally, the Town should develop a program for evaluating roads and bridges. The Town 
should work with VTrans to identify potential traffic calming options in the Downtown. 

13. The Town should consider developing a design for a pedestrian network. 

14. The Town should conduct a comprehensive inventory of all sidewalks and other pedestrian 
routes. Once inventoried, all sidewalks should be evaluated for their condition, and studied to 
determine the amount and type of pedestrian traffic they handle. All this information should be 
used to develop a priority ranking to help determine the order in which sidewalks should be 
renovated and repaired. 

15. The Planning Commission should amend the zoning bylaws to reduce the number of parking 
spaces required for commercial development. 

X. Flood Resilience 

A. Background 

Following the devastating impact of Tropical Storm Irene in 2011, the Vermont Legislature added a 
requirement that all communities address flood resilience as part of their municipal plans. Interpreted 
very broadly, "resilience" means that an entity-a person, neighborhood, town, state, region or 
society- when faced with a particular situation or event, has the ability to effectively return to its 
previous state or adapt to change(s) resulting from the situation or event without undue strain. As 
such, "resilience" is not necessarily an action that is taken, but an overall enhanced state of being in 
relation to an ongoing or future specific situation or event. 
When applying the term to hazards, it is important to further articulate the meaning of "resilience." In 
this context, "resilience" is often discussed in terms of being resistant to the effect(s) of one or 
multiple hazards that could reasonably be expected to occur in a specific area. For the purposes of this 
chapter, flood resilience will mean the ability of Bradford to effectively understand, plan for, resist, 
manage and, in a timely manner, recover from flooding. 

Types of Flooding 
Generally speaking, there are two types of flooding that impact communities in the state ofVermont
flooding caused by inundation and flash flooding. Inundation flooding occurs when rainfall over an 
extended period of time and over an extended area of the river's basin leads to flooding along major 
rivers, inundating previously dry areas. This type of flooding occurs slowly, but flood waters can 
cover a large area. Inundation flooding is slow and allows for emergency management planning if 
necessary. However, unlike during a flash flood, it may take days or weeks for inundation flood 
waters to subside from low areas, which may severely damage property. 
Flash flooding occurs when heavy precipitation falls on the land over a short period of time. 
Precipitation falls so quickly that the soil is unable to absorb it and infiltrate it into the ground, leading 
to surface runoff. The quick-moving runoff collects in the lowest channel in an area-upland streams, 
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in small tributaries, and in ditches-and the water level rises quickly and moves further downstream. 
Flash flooding typically does not cover a large area, but the water moves at a very high velocity and 
the flooding manifests quickly, making flash floods particularly dangerous. Due to the velocity of the 
water, a flash flood can move large boulders, trees, cars, or even houses. 
The collecting of water in channels in steep areas also causes fluvial channel erosion, which can 
severely damage roads and public and private property. Fast moving water in the stream channel may 
undermine roads and structures and change the river channel itself, predisposing other roads and 
structures to future flooding damage. Flash floods can also mobilize large amounts of debris, plugging 
culverts and leading to even greater damage. In Vermont, most flood-related damage is caused by 
flash flooding and fluvial erosion (erosion of stream banks). Due to the topography, the Bradford is 
vulnerable to flash flooding and fluvial erosion. 

Causes of Flooding 

Flooding is caused by a small number of distinctive types of weather, and also by the cumulative 
impact of a weather event and the conditions on the land at the time the flooding occurs. By far the 
most common type of weather event to occur in the region is a severe storm. Severe storms may 
include thunder, lightning, hail, high winds, and precipitation with varying degrees of intensity. 
Severe storms with particularly heavy precipitation have the ability to create flash flood conditions. 
However, over an extended period of time, severe storms may cause inundation flooding due to the 
cumulative effects of continuous rain, saturated soils and a high water table/high aquifer levels. As 
with any weather system, pockets of a severe storm may be more severe than others, leading to 
variability of observed impacts across the region. 
The main hazards associated with hurricanes and tropical storms are high winds and flooding. By the 
time most hurricanes reach Vermont, they have been downgraded to tropical storms, but that is not to 
say they are less dangerous. Due to the steep slopes and narrow valleys in the region, heavy 
precipitation from a hurricane or tropical storm tends to cause severe flash flooding and widespread 
destruction. The speed that the hurricane or tropical storm is moving across the area and the pockets 
of varying severity both have an impact on the rainfall totals observed from town to town. Storm 
impacts can be greatly magnified by previous rains. 
Both severe storms and hurricanes/tropical storms occur during the summer and into the fall months, 
but ice jams and the combination of melting snow and rain leave the region vulnerable to the impacts 
of flooding in the winter and early spring. Ice jams typically occur during the spring when river ice 
begins to break up and move downstream, but may occur during a thaw period in the winter months. 
Sheets of ice become hung up on a narrow portion of the stream or river, such as under a bridge, 
culvert or another obstruction, creating a "dam" and additional ice and water begin to back up behind 
the hung-up ice sheets. This creates inundation flooding immediately adjacent to the site of the "dam," 
and additional inundation flooding upstream. Once the "dam" breaks free, flash flooding may occur 
downstream as well. Ice jams in the region typically cause minimal damage, but they can damage 
road infrastructure, and flood homes and businesses. 
Finally, the combination of melting snow and rain, can lead to flooding in Bradford. Flooding is 
worsened by land uses that create hard surfaces that lead to faster runoff, and past stream 
modifications that have straightened or dredged channels, creating channel instability. 

B. Flood Hazard and Fluvial Erosion Hazard Areas in Town 

Flood Hazard Areas 

There are two sets of official maps which can govern development in the floodplain in Vermont. They 
are the Federal Emergency Management Agency's (FEMA) Flood Insurance Rate Maps (FIRMs) and 
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VT Agency of Natural Resource's river corridor area maps. The FIRMs show the floodplain that 
FEMA has calculated which would be covered by water in a 1 % chance annual inundation event, also 
referred to as the "100 year flood" or base flood. This area of inundation is called the Special Flood 
Hazard Area (SFHA). FIRMs may also show expected base flood elevations (BFEs) and floodways 
(smaller areas that carry more current). FIRMS are only prepared for larger streams and rivers. 
Bradford has areas of mapped flood risk by FEMA. 
Recent studies have shown that the a significant portion of flood damages in Vermont occur outside 
of the FEMA mapped areas along smaller upland streams, as well as along road drainage systems that 
fail to convey the amount of water they are receiving. Since FEMA maps are only concerned with 
inundation, and these other areas are at risk from flash flooding and erosion, these areas are often not 
recognized as being flood-prone. Property owners in such areas outside of SFHAs are not required to 
have flood insurance. Flash flooding in these reaches can be extremely erosive, causing damage to 
road infrastructure and to topographic features including stream beds and the sides of hills and 
mountains, and also creating landslide risk. The presence of undersized or blocked culverts can lead to 
further erosion and stream bank/mountainside undercutting. Change in these areas may be gradual or 
sudden. Furthermore, precipitation trend analyses suggest that intense, local storms are occurring 
more frequently. 
Vermont ANR' s river corridor maps will show the area needed to address these erosion hazard areas, 
which may be inside of FEMA-mapped areas, or extend outside of this area. In these areas, the lateral 
movement of the river and the associated erosion is more of the threat than inundation by floodwaters. 
Elevation or flood proofing alone may not be protective of structures in these areas as erosion can 
undermine structure. Vermont ANR is issued statewide river corridor maps in 2014. 
In Bradford, there are 850 acres of floodplain, 81 acres of which are floodway (the deepest, fastest 
flowing area in a flood). 4% of the town is floodplain. Less than 1 % of town (674 acres) may be in 
the developable portion of the floodplain (not including wetlands). Most towns have areas of 
unmapped flood risk. 

Flood Hazard Regulations 

The Town of Bradford Zoning Bylaws include flood regulations which prohibit new development in 
the floodway, but allow new structures in the floodplain and fluvial erosion/stream buffer zones. It 
also specifies land, area and structural requirements in the Special Flood Hazard Area. This level of 
flood hazard area regulation meets the minimum standard necessary for Bradford to remain in the 
National Flood Insurance Program. 
There are 10 residential and 11 commercial/public structures in the 100-year floodplain, which equal 
$2. 7 Million Dollars if all properties were damaged/destroyed in a severe flooding event. The 
flooding that occurred as a result of Tropical Storm Irene is considered to be greater than a 100-year 
flood. 
Recent studies have shown that the majority of flood damage in Vermont is occurring along upland 
streams, as well as along road drainage systems that fail to convey the amount of water they are 
receiving. These areas are often not recognized as being flood prone and property owners in these 
areas are not typically required to have flood insurance (DHCA, 1998). It should be noted that 
although small, mountainous streams may not be mapped by FEMA in NFIP FIRMs (Flood Insurance 
Rate Map), flooding along these streams is possible, and should be expected and planned for. Flash 
flooding in these reaches can be very erosive, causing damage to road infrastructure and to 
topographic features including stream beds and the sides of hills and mountains. The presence of 
undersized or blocked culverts can lead to further erosion and stream bank/mountain side undercutting. 
Furthermore, precipitation trend analysis suggests that intense, local storms are occurring more 
frequently. 
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C. Promoting Flood Resilience 

Flood Hazard Regulation 

As previously mentioned, Bradford's adopted Flood Hazard Bylaws set the minimum development 
standards allowed by the NFIP. In order to ensure the safety of the public and to protect against the 
loss of life and property in the Flood Hazard Area, and to access a larger portion of the disaster funds 
--·~;}at..1- thr-ugh '"h- TI~ ~-gen~·· D -11· ~~ A nSl• nt-nc- "C''Uild the Dlnn ... ~ng r<n~~;""l.0"' ""Uld ,, .. ,,.,,+,,. mnra av a.1 u ~ u 1 l Ci i.....:.111v1 l \,,, y .J.'-Ci Cil. .n.,:, ,:, a 1 ""' i. · 1 , i u u1i vv11u.1.iia~ .u '"'v ""'.1. '"'"'"\.I ..1.v.i.""' 

stringent regulations. Any updates to the Flood Hazard Bylaws that were more restrictive than they 
are now would apply only to new development; existing development would be grandfathered and 
could continue to operate within the area. While no changes to the Flood Hazard Bylaws are required, 
it should be recognized that state disaster funding increases with the level ofregulation a communities 
applies. Strategies to improve the strength of the flood hazard ordinance (and improve flood 
resiliency) could include: 

• Prohibition on New Development- Most planners would suggest that a complete prohibition 
on new development within the floodplain is the best way to avoid future damages from 
extreme events. 

Also important to consider is exactly what the definition of "new development"" will include. 
The Planning Commission could include additions and renovations to existing structures over a 
certain size. This is not a commonly used methodology in most communities as it impacts 
grandfathered uses and can be challenging to implement. 

• Prohibition of Specific Types of Development - An alternative to an outright prohibition on 
development is to identify specific types of development that should be kept from developing 
within the Floodplain. In some communities, new residential and commercial development has 
been prohibited from developing in the floodplain. In others, only residential has been 
prohibited. Decisions on which types of uses to prohibit are generally made with substantial 
citizen input with considerations for what will most substantially reduce risks to lives and 
property. 

• Increasing Standards - Communities can choose to increase the requirements for new 
developments in the floodplain while still allowing all or most forms of development. 
Increased standards could include a requirement that structures be elevated higher than the 
minimum standards required by the NFIP (one foot above base flood elevation). Such 
standards could also include more specific requirements for tying down structures or for 
making them more capable of allowing floodwater to pass through them. 

• Create River Corridor Protection Area - Some communities regulate the area that extends 
beyond the mapped flood hazard areas. Often this River Corridor Protection Area uses fluvial 
erosion hazard data as part of its basis, but can also include simple setbacks from rivers in all 
parts of the community as a way to deter development in areas that may erode in the event of 
severe flooding. 

Future revisions to the Bradford Flood Hazard Bylaw will require input from the community regarding 
the level of regulation they believe is necessary to protect citizens and their buildings from severe 
flood hazard events. Provided that all parts of the Flood Hazard Bylaw meet the minimum 
requirements of the NFIP, communities have a broad range of flexibility in which to regulate the flood 
hazard area. For example, a community could prohibit commercial development in the floodplain 
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everywhere except a village, because in some communities such a restriction would be damaging to 
the village center. 

Non-regulatory approaches 

Easements 
Bradford could pursue riparian easements as a way to protect floodplain from development and 
preserve flood storage. 

Home/Property Buyouts 
Following the flood damage caused by the 2011 spring flooding and Tropical Storm Irene, a number 
of property owners in Vermont applied for property buyouts, which were funded by FEMA' s Hazard 
Mitigation Grant Program (HMGP) and HUD's Community Development Block Grants for Disaster 
Recovery (CDBG-DR). Over the course of this process, over 130 damaged or destroyed residential 
properties in the state of Vermont will be/have been bought out with this grant funding. As a 
stipulation of the HMGP funding, FEMA requires that the structure(s) on each buyout property be 
demolished, and ownership of the empty parcel of land then be transferred to the town/municipality. 
Future development on these sites will be restricted. 
The home/property buyout process has both positive and negative impacts on a town and the 
community at large. The TRORC region was particularly hard hit by the flooding caused by Tropical 
Storm Irene, and had the greatest number of property buyout applicants in Vermont. As of early 2014, 
there were 60 properties in the TRORC region involved in the buyout process. The towns in our 
region with buyout properties include; Bethel, Braintree, Bridgewater, Granville, Hartford, Pittsfield, 
Plymouth, Rochester, Royalton, Sharon, and Stockbridge. Most of these towns are located on the 
White River and its tributaries. As of early 2014, 21 residential properties spread across these towns 
were purchased with FEMA's HMGP funds. Because the properties eligible for a buyout were heavily 
damaged by flooding, the buyout process is an effective way to reduce a community's vulnerability to 
flooding and therefore improve the community's overall resilience to flooding. As a result, a number 
of communities in the region have been made safer. 
However, while the buyout process of an at-risk home makes a community less vulnerable to flooding, 
there is an inherent conflict between home buyouts and the tax and housing base of a town. For many 
towns in the region, a fiscal issue may arise with the loss of a few homes or properties from their tax 
base. As a result, some towns may need to raise taxes for the remaining landowners in order to 
maintain the town's level of service provided to the community. Higher taxes may make a specific 
town less attractive to some potential home buyers. 
Another consequence of home buyouts is the loss of a town's housing base. Many towns in Vermont 
and in the region are located in valleys surrounded by steep slopes. Some homes are built on the 
hillsides, but due to topographic constraints, many homes are built in the valleys, near rivers and 
streams. This location places the structure and inhabitants at risk of flooding damage or injury caused 
by either inundation flooding or by fluvial erosion. Often times, affordable or low-income housing is 
located in these higher risk areas. So, during a major flooding event, these homes have a higher 
probability of being damaged or destroyed, and therefore may be good candidates for a home buyout. 
However, when the structure is razed as part of the buyout process, it is removed from a town's 
housing base and in addition, may be removed from a town's affordable housing base. This situation 
may present challenges to the town in the future. 
Generally speaking, the buyout of homes at high-risk of flood damage is an important step in 
improving the resilience of a town and community to flood damage. If a town's home buyouts have 
significantly impacted the housing base, it is important that the town have a thoughtful and creative 
approach to rebuilding its housing base that will maintain its improved flood resilience and conform to 
the town's future land use visions or settlement patterns. 
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Culvert Maintenance 
A number of culverts have been replaced or upgraded since 2011. In an attempt to improve the flow 
of floodwater through the Town, Bradford upgraded culverts in the last few years on the following 
roads: [insert roads here] 
The last official culvert inventory completed for the Town of Bradford was in [insert date] Bradford 
routinely updates their culvert inventory with newly created and repaired culvert listings. The process 
of upgrading culverts is ongoing. 

D. Goals, Policies and Recommendations 

Goals 

1. The citizens, property and economy of Bradford and the quality of the Town's rivers as natural and 
recreational resources are protected by using sound planning practices to address flood risks. 

2. Bradford is able to recover from flooding quickly and in a manner that improves flood 
resilience. 

3. The creation of impervious surfaces and development in wetlands or upland forests in Bradford 
is lessened, and where it does occur, is done in a manner that does not worsen flooding. 

Policies 

1. All new fill and construction of buildings in Bradford's mapped flood zones* outside of river 
corridors increases flood risk and are discouraged, and all structures at a minimum must 
comply with the standards set forth in the Bradford Flood Hazard Bylaw. 

2. Natural areas, non-structural outdoor recreational and agricultural uses are the preferred land 
uses within Bradford's river corridor areas due to the dangerous erosive nature of these areas. 

3. Commercial, industrial, and residential uses within ANR's mapped river corridor areas are 
strongly discouraged outside of Bradford's village and town centers. 

4. New buildings within Bradford's mapped floodways shall be prohibited. 

5. In order to lessen the conflict between roads and streams, Bradford supports moving or 
abandoning roads when there are more cost effective solutions or other routes. 

6. Bradford should only rebuild/install culverts and bridges that are designed at least to VTrans 
Hydraulics Manual and ANR Stream Alteration Standards. 
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7. Bradford's emergency services, wastewater treatment plants, power substations, and municipal 
buildings shall not be built in the Special Flood Hazard Areas unless flood-proofed or elevated 
to at least 2 feet above the base flood elevation and designed to withstand erosion risk. 

8. Vegetated buffer strips should be maintained in riparian zones surrounding streams and rivers. 
Rock rip-rap and retaining walls should only be used to the extent necessary and when 
bioengineering techniques may not be adequate to prevent significant loss of land or property. 

9. Bradford's upland forests and watersheds should be maintained predominately in forest use to 
ensure high quality valley streams and to ensure that flood flows are absorbed. 

10. Outside of areas of existing compact development, new development must preserve vegetated 
riparian buffer zones that are consistent with state riparian buffer guidelines. 

11. All wetlands which provide flood storage functions should remain undeveloped or have 
compensatory storage constructed so as to achieve no net loss of such wetland function. In the 
long term, restoration and enhancement of additional wetlands should be pursued in order to 
improve Bradford's flood resilience. 

12. Structural development or intensive land uses shall not occur in Class I and Class II wetlands unless 
there is an overriding public interest. 

13. Emergency planning for flood response and recovery is encouraged. 

Recommendations 

1. Bradford should work with the Regional Planning Commission to strengthen the Town's Flood Hazard 
Bylaws in order to mitigate risks to public safety, critical infrastructure, historic structures and 
municipal investments from inundation and erosion. 

2. Bradford should work with VTrans and the Regional Planning Commission on advocating for and 
improving the flood capabilities of state or Town-owned transportation infrastructure. 

3. Bradford should continue working to develop mitigation plans, and emergency preparedness and 
recovery procedures from flooding. 

4. Existing homes and businesses at serious risk of flood damage in Bradford should be identified and 
prioritized in concert with the ANR River Management Section and the Regional Planning Commission 
for mitigation actions such as elevation/relocation or purchase and demolition. 

5. Areas not designated in either FEMA's maps or in VT ANR's maps, but which are flooded during a 
weather event should be added to local flood regulations. 

6. Watershed-level planning should be done by towns with assistance from the Regional Commission to 
evaluate natural and constructed flood storage options upstream of existing areas of concentrated 
development that are at risk of flooding. 

7. Bradford will work with ANR, the Regional Planning Commission and landowners to lessen flood risk 
by restoring natural channel functions through berm or dam removal or intentional lowering of 
streambanks. 
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8. Bradford should adopt road and bridge standards to the 50 or 100 year storm level for identified critical 
transportation routes. 

9. The Planning Commission should revise the Flood Hazard Bylaw to include restrictions on 
development in mapped River Corridor Areas as well as 50 feet within unmapped upland streams. 

XI. Land Use 

A. Introduction 

In terms of planning for the future, one of the most complex discussions is about land use. How a 
town uses its land and plans for future land development can affect a wide range of issues including 
the town's character and its ability to provide services adequately and at a reasonable price. In order 
to ensure that the impact of future development in Bradford does not have unintended consequences, 
the town's growth must be managed to reflect the vision of this Town Plan .. 

This section discusses both current and future land use patterns and provides goals, policies and 
recommendations for future implementation. V.S.A. Title 24, §441 l(a) authorizes towns to implement 
land use regulations, such as zoning, subdivision and site plan preview, provided that those regulations 
are in conformance with this plan and §4302 of Title 24, which addresses the state's planning goals. 
In 2004, the state legislature passed Act 115 to define more clearly "conformance with the plan". It 
states that: 

"All such regulatory and nonregulatory tools shall be in conformance with the plan, shall be 
adopted for the purposes set forth in section 4302 of this title, and shall be in accord with the 
policies set forth therein. "[§4411 (a)} 

The Planning Commission has the task of implementing the Town Plan through the wide range of 
tools offered in state statute. All of these tools must conform to the policies of the Town Plan and 
once drafted, the Planning Commission is required to issue a report on how the newly drafted tools 
implement the plan. 

B. Current Land Use 

Traditionally the Town of Bradford has served as a local center of commerce for the smaller 
communities that surround it. This pattern of settlement and development has resulted in two areas of 
concentrated development: the historic Bradford Village, and the area surrounding the intersection of 
Vermont Route 25 and U.S. Route 5. These two areas lie on opposite sides of the confluence of the 
Waits and Connecticut Rivers. While this separation is a natural outcome of Bradford's topography, it 
poses unique challenges as the Town attempts to meet the state planning goal 24 VSA, 4302(c)(l): "to 
plan development so as to maintain the historic settlement pattern of compact village and urban centers 
separated by rural countryside." While this goal is often interpreted to mean a town has only one 
center of development, Bradford has long had two. Townspeople are very concerned to maintain the 
vitality of the historic village, and it is also important to recognize the critical importance of the 
intersection of Routes 5 and 25 to the economic vitality of Bradford. 

Growth in Bradford has generally reflected a pattern common in much of Vermont. Within areas of 
more concentrated development in Bradford, the type of development has remained mixed use, 
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including residential, commercial and industrial. Outside of those areas, land use is located along 
Town and State highways and is primarily residential in nature, with a wide range of home businesses 
and some farms. 

Bradford's land use patterns have not changed dramatically since 2001. Much of the shift in land use 
by parcel relates to the conversion of second (vacation) homes to permanent homes. There has been 
little change in commercial and industrial development. 

Chan e 2107 · 2014 20D7 
3.3% 869 898 

30.6% 62 81 

-27.0% 61 48 

8.0% 12 13 

©ommercial 8.0% 74 80 

lhau~trial 12.5% 8 g 

Utilitiles 17.00% 6 7 

Farm 20.0% 10 12 

Woedlarrid 11.0% 47 52 

Mls,eellameetl!s 52.0% 146 96 
'F0'F~: 1,295 1,297 

Source: Bradford Grand List 

C. Future Land Use 

The future land use section of a town plan is intended to act as a guide for future development within a 
town, and to aid local planners in the process of implementing the plan through regulatory tools. 
Future land use areas are not intended to mimic the current pattern of land use, but instead should 
reflect Bradford's vision of the future. That is to say- even ifthe land is being used one way today, it 
can be used differently in the future. 

Public input collected from participants in the 2007 survey point in directions that will reinforce many 
of the current land use patterns in Bradford and introduce some new patterns. The survey indicated 
support for focusing commercial (55% "Yes", 31 % "No") and industrial development ( 48% "Yes", 
36% "No") within areas already served by water and sewer utilities. Those areas include the 
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designated Downtown and areas of the Lower Plain that are already developed. Comments in the 
town plan survey voiced concern that present development regulations would not be able to prevent 
sprawl.2 Therefore development in the Lower Plain should proceed carefully with an eye toward 
efficient use of land already developed. 

Based on the public input gathered in the town-wide survey and at forums, this plan designates the 
following areas and provides guidance for local planners to implement the vision expressed by 
Bradford residents. 

D. Economic Relationship between Central Business District and Lower Plain Commercial 

District 

In recent years, many people have expressed concerns that commercial expansion on the Lower Plain 
might draw economic activity away from its designated downtown. (The boundaries of the designated 
downtown do not correspond perfectly with the Central Business District but they are close enough 
that for the purposes of this discussion, the two terms can be used interchangeably.) In many cases, 
those concerns are justified: throughout New England there are many examples of"strip development" 
on the outskirts of towns exacerbating the economic decline of downtowns. 
In Bradford's case, the community cannot truly flourish unless both the Lower Plain and the 
downtown become vibrant and prosperous zones. In short, Bradford needs both its downtown and the 
lower plain to host profitable businesses that draw customers from within the community and from 
surrounding areas. 

While we desire both the downtown and the Lower Plain to prosper, the two districts are best suited to 
host different types of businesses. Limited parking and small store sizes make the downtown less than 
ideally suited for large retail businesses. But its good sidewalks, good nighttime lighting, and the 
close proximity of the storefronts make Bradford's downtown ideally suited for cafes, coffee shops, art 
galleries, specialty shops, restaurants, and similar enterprises. Meanwhile, good parking and access to 
Route 5 make the Lower Plain well suited to larger retail businesses (not, however, "big box" stores or 
formula retail businesses). 

One of the biggest challenges Bradford faces is integrating the economic activities in the downtown 
and the lower plain so that they support and reinforce each other. Several lower plain businesses draw 
large numbers of customers from significant distances. Farm Way, Hannaford's Valley Floors, and to 
a lesser extent, Oakes Brothers and the Tool Barn are examples. But at present, few of the customers 
who patronize these lower plain businesses come into the downtown. 

Bradford needs to adopt a strategy that will draw the people who already come to the lower plain into 
the downtown. One such strategy might be encouraging Farm way's owners to open a Farm Way 
outlet store in one of the currently vacant Main Street storefronts. If that were to happen, it is likely 

2 Sprawl is a pattern of land use that is characterized by dispersed, automobile-dependent development outside of compact urban and 
village centers, along highways, and in the rural countryside. Sprawl is typically identified by excessive land consumption, lower 
densities of development in comparison with older centers of development, lack of transportation options, fragmented open space, wide 
gaps between development, a scattered appearance, lack of choice in housing types and prices, separation of uses into distinct areas, 
repetitive one story development, commercial buildings surrounded by large expanses of parking, and lack of public spaces and 
community centers. 
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that a significant number of Farm Way's customers would head into the downtown to see what 
additional bargains they might find at the outlet store, and in doing so they might stop for a meal at 
one of the downtown's restaurants, or do some additional shopping at one of the downtown's specialty 
shops. Another strategy could be for customers of lower plain business to receive a coupon with each 
purchase that would provide a free appetizer or beverage at a downtown eatery. Whether or not these 
specific ideas ever come to fruition, it is clear that businesses in Bradford's downtown and the Lower 
Plain need to work together on cross promotional efforts. 

General Goals 

1. To guide industrial and commercial development in a way that will provide for appropriate 
economic activities on a scale that largely maintains the Town's existing settlement patterns. 

2. To preserve open space and the rural character and present population distribution of the Town. 

3. To protect agricultural and forestry land uses by promoting practices that are economically 
viable and that protect natural resources and wildlife habitat. 

4. To provide orderly growth in the Downtown by planning for transportation, water, sewage, and 
public recreation facilities through public funding. 

5. To preserve natural areas, unique habitats, and the quality of ground and surface waters. 

6. To retain the essential rural character of the Bradford community while fostering its growth 
and economic vitality. 

7. To protect the visual entrances into the downtown. 

8. To enhance the walkability and bikeability of the more densely developed parts of town, by 
renovating, maintaining and expanding sidewalks, bike lanes, and other non-motorized 
methods of transportation. 

D. Central Business District 

At present, the land designated as Bradford's Central Business District is dedicated to a moderate 
density mix of uses. Many commercial establishments, including retail, restaurants, and services exist 
in relative harmony with some residential uses. The size of the Central Business District is not large 
when compared to other land use areas in Town, and most lots are already developed. However, there 
are options for future development. 

As a hub of Bradford's community on both a cultural and economic level, maintaining a healthy 
central business area is important to the citizens of Bradford. Bradford's Downtown should invite and 
provide for community gatherings and interaction. The purpose of the Central Business District is to 
promote commerce in Bradford, while offering a mix of uses and concentrated density. The types of 
uses that are appropriate for this area are retail establishments, restaurants, professional offices, public 
buildings and high-density residences. Such uses should be developed at a scale, type, density, and 
character that maintain or enhance Bradford's historic Downtown as the prime central business area 
for the municipality. 
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Bradford's Central Business District is contained within Bradford's Designated Downtown. (Other 
parts of the Designated Downtown are in the Residential Service and the Village Residential Districts.) 
Every five years, Bradford's designated downtown status is reviewed by the Vermont Agency of 
Commerce and Community Development. If ACCD's review committee is not convinced a 
community is working to maintain and improve its downtown, the Agency may revoke a community's 
designated downtown status. Maintaining Bradford's Designated Downtown is essential, as it opens 
up more opportunities for grant funding for infrastructure improvements and makes tax credits 
available to property owners who improve their facades, and make improvements such as handicapped 
accessibility, and code compliance. 

Goals - Central Business District 

1. To provide a thriving and robust commercial and civic center that benefits all residents of 
Bradford and draws people from surrounding communities. 

2. To encourage a mix of uses in the Central Business District 

3. To maintain and enhance Bradford's Downtown as the pedestrian-friendly center of community 
life. 

Policies - Central Business District 

1. It is the policy of the Town to support creative and adaptive re-use of existing buildings within 
the Central Business District. 

2. It is the policy of the Town to support and maintain Bradford's Designated Downtown, by 
actively supporting the MainStreet Alliance, and by dedicating resources to maintaining and 
improving infrastructure in the designated downtown. 

3. It is the policy of the Town to encourage a maximum amount of commercial growth in the 
Central Business District, provided that it maintains or enhances the historic character of the 
Downtown and creates no undue burden on taxpayers with regard to public services. 

4. It is the policy of the Town to encourage the development of street scaping, including the 
addition of green space, benches, lighting, sidewalks, and fa9ade improvements. 

5. It is the policy of the Town to retain the architectural aesthetics of the Central Business 
District. 

6. It is the policy of the Town to retain a post office in the Central Business District. 

7. It is the policy of the Town to encourage complementary infill development within the 
downtown. 

8. It is the policy of the Town to encourage new businesses to locate where properties are already 
served by public water and sewer. 

Recommendations - Central Business District 
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1. The Planning Commission should revise the lot coverage requirements of the Zoning Bylaws 
in the Central Business District to allow for greater density. 

2. The Planning Commission should encourage development of second floor offices and other 
commercial activities to encourage second and third floor development provided such 
development creates no undue burden on emergency services or other municipal services. 

3. The Town should investigate options for the creation of street scaping including green space, 
fa9ade improvements, sidewalks, benches, and buried utility lines. 

E. Lower Plain Commercial District 
The Lower Plain commercial area is a large area located south of the designated Downtown which 
runs as far south along U.S. Route 5 as Wakefield Drive. Like the Central Business District, the 
Lower Plain Commercial District is vital to the economic vitality of Bradford. As such, it is important 
to encourage commercial development in this area. Existing uses are concentrated around the 
junction of Routes 5 and 25, South of that junction, land uses consist of residences, a working 
vegetable farm with a retail market, hardware store, car wash, tool rental and repair shop, mental 
health clinic and a church. Development north of the intersection is primarily commercial in nature, 
although zoning for the entire district does allow for all types of housing, including residential care 
facilities, treatment centers and the like. Because the land in this area is flat, has good access to Route 
5, is served by both municipal water and sewer, and has well-drained soils, it is a desirable location for 
development. 

Feedback from residents in the 2007 survey and forums indicate a general level of comfort with the 
present location of businesses in the Lower Plain. However, a number of comments highlight a 
concern with the nature of this development, and about the potential of extending that development 
beyond the junction of Routes 5 and 25. In addition to local concerns, inconsistencies exist between 
Bradford's land use areas and those of the Regional Plan. While conformance with the Regional Plan 
is not mandated by state statute, a number of State programs require conformance with the Regional 
Plan. 

Although much of the land within the Lower Plain Commercial District is already developed, the land 
could be used more efficiently, particularly on properties behind those, which front directly on either 
Route 5 or 25. Planned commercial subdivisions and developments utilizing common access roads, 
and cluster site planning principles, are encouraged and should be given high priority. At present, 
50% of the lot may be dedicated to the building footprint. Increasing the allowed building coverage 
and decreasing parking requirements would expand opportunities for infill development, although the 
potential for storm water disposal and parking area issues might arise with larger coverage areas. 
Mixed uses should continue to be encouraged in this district. The scale of proposed development 
proposed must be considered carefully. 

The purpose of the Lower Plain Commercial District is to provide space for concentrated commercial 
development that does not unnecessarily consume land. Although a mix of uses, this area is intended 
to be primarily commercial in nature. Land use activities planned for this area should be of a type, 
scale and design that complements rather than competes with the Downtown. No uses should impose a 
burden on the financial capacity of the town to accommodate the growth caused by the project. 

Results of the 2007 survey very clearly showed that residents are not interested in large scale, or 
automobile-centered development anywhere in Bradford. Such large scale development as big box 
stores must be restricted. This could be achieved by setting a maximum square footage of no greater 
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than a foot print of 36,000 square feet per commercial building. Additionally, formula businesses3 

should be discouraged because residents indicated they wished to develop commercial enterprises that 
complement the designated Downtown. Restricting this type of business has been successful using 
several methods, including a ban on drive-through facilities and/or prohibiting formula retail through 
zoning regulations. 

One of the distinct disadvantages to encouraging formula business is that it creates a homogenous and 
urff1atural landscape. The architecture used by nationwide chains does not generally represent the 
traditional architecture of the area in which it is built. Additionally, businesses of this nature are often 
set back from the road with large expanses of parking, which is not representative of the traditional 
pattern of development in Vermont. In order to ensure that new development reflects the desired 
character in a town, state statute has enabled the creation of "design control" districts.4 These districts 
specifically regulate the siting, layout and design of new development and construction. According to 
the Vermont Land Use Implementation Manual (2006), "design regulations have been shown to have 
economic benefits - they allow for higher densities of development, increase property values and 
create attractive neighborhoods and communities that encourage new investment." 

While the entire area is designated as being suitable for commercial development, some types of 
commercial development should be encouraged in certain areas, while other commercial activities 
should be encouraged in other parts of the Lower Plain Commercial Area. Specifically, businesses 
that are primarily retail in nature should be encouraged primarily to locate North of Route 25 around 
existing commercial development. This area is referred to as Lower Plain Commercial 1. The portion 
of the Lower Plain Commercial Area south of Route 25 (or south of existing retail development 
immediately adjacent to the southern side of Route 25) is best suited for professional offices and 
commercial enterprises that are not primarily retail in nature. This area is referred to as Lower Plain 
Commercial 2. 

In the last several years, the water system has been greatly improved and the sewer has been extended. 
In particular the water and sewer infrastructure on Route 5 has been built to a very high standard. It 
should also be noted that the parcel commonly known as Bradford Square is in what is designated as 
Lower Plain Commercial 2 but has an Act 250 permit which allows for primary retail. 

Goals - Lower Plain Commercial District 

3 Formula businesses include retail stores, restaurants, hotels and other establishments that are required by contract or other arrangement 
to adopt and maintain a standardized array of services, merchandize, methods of operation, uniforms, logos, standardized architecture 
and decor, or other features virtually identical to businesses located in other communities. 

4 Several communities have banned certain types of formula businesses. A design control ordinance would be one way to regulate 
formula business. These laws do not prevent a chain store from coming in, but they do require that the incoming chain look or operate in 
a way defined by the community rather than by the business formula. This may prove a deterrent to chains, which may refuse to veer 
from their standardized, cookie-cutter approach. When enacting a formula business ordinance, a community should articulate within the 
ordinance and its legislative history the public purposes the law will serve and specify how the restrictions will fulfill those purposes. 
This is key to crafting a sound ordinance. Bradford residents have expressed a clear desire to retain the rural nature of the town and to 
protect the historic character of the Downtown. Bradford seeks to maintain vibrant and diverse commercial districts, and the unregulated 
proliferation offonnula businesses would frustrate this goal and lessen the commercial districts ' appeal. 
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1. To encourage a mix of land uses which complement the vitality of Bradford's Downtown and 
employ residents within the Bradford area in well-paying jobs. 

2. To protect and expand the economic engine that is the Lower Plain District, while 
incorporating scenic and natural resources. 

3. To maintain and enhance traffic safety on Routes 5 and 25. 

4. To facilitate non-motorized transportation. 

5. To conduct careful site planning and administration of design standards for development. 

6. To encourage the development of businesses that meet the needs of Bradford's population and 
contribute to Bradford's self-sufficiency. 

Policies - Lower Plain Commercial District 

1. It is the policy of the Town to encourage the development of businesses in the Lower Plain 
Commercial District that are compatible with and complimentary to those located in the 
Central Business District. 

2. It is the policy of the Town to provide opportunities for concentrated growth within the Lower 
Plain Commercial district, without putting an undue financial burden on municipal services. 

3. It is the policy of the Town to encourage cluster development whenever possible within the 
Lower Plain Commercial District. 

4. It is the policy of the Town to encourage development of sustainable low-carbon commercial 
enterprises. 

5. It is the policy of the Town to encourage primary retail establishments to locate north of Route 
25, while allowing other types of commercial development to locate in all parts of the Lower 
Plain Area. 

Recommendations - Lower Plain Commercial District 

1. The Planning Commission should amend the Zoning Bylaws to prohibit new commercial 
buildings with a footprint in excess of 36,000 square feet in the Lower Plain Commercial 
Zoning District. 

2. The Planning Commission should amend the uses within the Lower Plain Commercial District 
(and the Central Business District) to restrict formula businesses and other similar 
establishments. 
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3. The Planning Commission should implement design review within the Lower Plain 
Commercial District (and the Central Business District) in order to better define the desired 
aesthetics of commercial development in this area. 

F. Residential Service District 

The area presently designated as "residential service" is located just north of the Central Business 
District. It is a relatively small area designed to accommodate residential and small commercial 
establishments while maintaining the historic character of the district. Most structures within this area 
are older homes with classic architectural features. 

The primary difference between the Residential Service area and the Village Residential district (see 
below) is the allowance of professional offices as a permitted use. Such uses are generally low impact 
and do not negatively affect surrounding residences. These uses should continue to be encouraged. In 
an effort to encourage continued mixed-use development within the Downtown and immediately 
adjacent areas, it would be logical to increase the size of this area to the north. The area north of 
Village, particularly near the elementary and high schools has the potential for greater development. 
Its proximity to the Central Business District makes it very walkable, which is of importance to the 
State and Two Rivers-Ottauquechee Regional Commission from a land use perspective. 

The Planning Commission should increase the size of this district to include properties along Route 5, 
running northerly to Wrights A venue. The Planning Commission should consider decreasing the 
minimum lot size to allow for more dense development. Lot coverage is currently 50%, which is 
likely to remain appropriate for this district. 

The purpose of this area is to allow for additional service establishments to locate adjacent to the 
Downtown, while maintaining the present residential nature of the area. Businesses allowed in this 
area should be appropriate in an area that is primarily residential and should not negatively impact the 
historic character of the Residential Service District. 

Goals - Residential Service District 

1. To encourage an area of transition between the Central Business District and the Village 
Residential District while protecting the historic residential character of the Downtown. 

Policies - Residential Service District 

1. It is the policy of the Town to support the rehabilitation and reuse of historic residential 
structures for the purpose of small-scale mixed use. 

2. It is the policy of the Town to encourage the establishment of green spaces, gathering places, 
and streetscaping. 

3. It is the policy of the Town to promote safe pedestrian and non-motorized traffic within this 
area. 
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Recommendations - Residential Service District 

1. The Planning Commission should consider expanding the size of the Residential Service 
District. 

G. Village Residential District 

This area is primarily residential in nature and represents the historic pattern of development, which 
grows around a downtown or village center. The uses allowed in this area are those, which are most 
likely to be compatible with residential development. Density of development within the Village 
Residential area is reasonable, with a minimum lot size of 10,000 square feet (approximately';;,! acre) 
and maximum lot coverage of 50%. In the 2007 survey and forums, residents suggested that this area 
might be ripe for higher density. However, increasing density further than what is allowed at present 
should be done cautiously, with an eye toward maintaining the present character of the neighborhoods. 

The purpose of this development area is to provide Bradford with a densely populated residential area 
with access to public sewer, water, and transportation connections that are available. 

Goals - Village Residential District 

1. To provide an area for densely populated residential development within walking distance of 
the Downtown. 

Policies - Village Residential District 

1. It is the policy of the Town to encourage new and concentrated residential development in 
areas adjacent to the Downtown, provided that they are served by municipal services. 

2. It is the policy of the Town that development in this area should provide for uses that are of a 
scale, type, density, and character that maintain or enhance Bradford's Historic Downtown. 

3. It is the policy of the Town that, as development increases in the residential area, pedestrian 
and bicycle access to the downtown should be provided. 

Recommendations - Village Residential District 

4. The town should do an inventory of the sidewalks and establish a schedule for repair and 
maintenance. 

5. The town should repair the retaining wall along North Pleasant Street. 

6. The Planning Commission should reduce the lot size in the zoning bylaws based on access 
to public water and sewer. 
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7. The Planning Commission should increase lot coverage in the zoning bylaws. 

H. Residential District 

The bulk of Bradford's land, is located within the Residential District. This area is made up almost 
exclusively of residential uses and it represents the classic "open countryside," outlined in state 
planning goals. 

Although the pattern of development in the Residential District is mostly one and two family 
dwellings, the present Zoning Bylaws allow for a wide- range of uses, some of which are more 
appropriate for areas with greater density of development or immediate proximity to the Downtown. 
For example, larger more concentrated residential development like nursing care facilities or assisted 
living facilities should be encouraged to locate closer to the downtown. This concept was strongly 
supported by residents in the 2007 Town Plan Survey. When asked ifthe Town should encourage the 
creation of independent senior housing within close proximity to the Downtown, over 80% responded 
affirmatively. Likewise, public buildings should be encouraged to develop close to the Downtown 
because of the benefit they bring to commercial establishments. 

Given that the classic pattern of development in Vermont is lower density outside of the traditional 
village centers, the Planning Commission should consider increasing the minimum lot size from 
40,000 square feet (approximately one acre). If houses were actually built on every acre, Bradford 
would no longer be a rural town. Instead, it would appear similar to the types of suburbs found near 
cities like Burlington, Vermont. Such high density residential development will have a detrimental 
effect on rural character as well as a negative impact on wildlife, their habitats, and the corridors they 
use for migration. At the very least, areas with highly sensitive natural or scenic resources should be 
preserved from the Residential area in an effort to reserved wildlife corridors. Another possibility is 
that the Planning Commission could create multiple residential zones of differing density. 

The purpose of the Residential Area is to provide locations for residential uses while maintaining 
Bradford's rural character. Uses allowed in this area that are not residential in nature should only be 
allowed if they create low-impact changes to the land. Additionally, all uses should preserve the 
agricultural, forestry and recreational assets that are present, and should not place an undue burden on 
the Town to provide municipal services. Uses that are public in nature, such as schools, post offices 
and town buildings should be discouraged from developing in the Residential District. 

Goals - Residential District 

1. To encourage residential growth in a pattern and density that reflects the traditional rural 
pattern of development. 

2. To protect open space, agriculture and forestry. 

3. It is the basic premise of this Town Plan that future land uses be sensitive to both the physical 
limitations of a site and to the overall rural character of the Town. 
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Policies - Residential District 

1. It is the policy of the Town to ensure that residential uses be planned so as to concentrate 
development and maximize open space and provide privacy. 

2. It is the policy of the Town to continue to encourage the establishment and operation of small 
entrepreneurial enterprises and home businesses because they are consistent with the general 
purpose of this district. 

3. It is the policy of the town to ensure that any home business or rural small enterprise shall be 
sited on a large enough lot, and that the project shall be adequately screened to prevent 
significant odor, visual, or audible effects from extending past the property boundary. Any use 
shall comply with state pollution and land use laws. These enterprises should not cause an 
undue burden on the ability of the Town to provide services such as highways and fire 
protection. 

Recommendations - Residential District 

1. In an effort to protect open space and the working landscape in Bradford, the Planning 
Commission should consider increasing the minimum lot size in the Residential District and 
creating areas of varying density. 

2. The Planning Commission should consider increasing frontage requirements in this district. 

3. The Planning Commission should consider adopting subdivision regulations. 

I. Industrial District 

Bradford has three areas designated as Industrial as of 2008, the Lower Plain Industrial Park, Mill 
Street in an area around the Bradford Veneer and Panel Company, and sections of Depot Street. When 
surveyed, residents appeared to be very comfortable with the existing locations of industry. 

The purpose of this district is to provide for employment opportunities in manufacturing, warehousing, 
research and development, and related uses. Commercial uses could also be appropriate for this area 
provided that auto, pedestrian and bicycle safety are maintained. Residential uses should be 
discouraged. The town supports efforts to promote industrial development in this area where they 
provide ongoing employment of its citizens. 

The Town of Bradford regards large scale industrial structures that exceed 125 feet in height as 
inappropriate and inconsistent with the town's vision and goals. 

Goals - Industrial District 

1. To allow for the growth of industrial development in a fashion that is in harmony with the 
surrounding area. 

2. To protect natural resources, including wildlife, wetlands and groundwater, from 
environmental hazards. 
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Policies - Industrial Area 

1. It is the policy of the Town to encourage industrial development in appropriate locations 
provided that such development does not pose an environmental issue or health hazard to the 
community or put an undue burden on municipal services. 

2. It is the policy of the Town that the density, scale and design of development in this area 
should reflect the existing settlement patterns, land capability and the availability of utilities for 
expans10n. 

3. It is the policy of the Town to encourage rehabilitation and renovation of structures and 
buildings of historic merit. 

Recommendation - Industrial District 

1. The Planning Commission should consider allowing appropriate commercial uses within the 
Industrial District particularly the parcels in the Lower Plain Industrial Park. 

2. The Planning Commission should evaluate current site plan requirements within the industrial 
area to ensure that auto, pedestrian and bicycle safety are appropriately managed. 

J. Flood Hazard District 

This district contains lands that are subject to inundation hazard during a 100-year flood, a flooding 
event having a one-percent chance of happening or being exceeded in any given year. Development in 
this district should not increase flooding. Only uses not requiring structures, (such as agriculture, 
forestry, and recreation), should be permitted in order to minimize losses of public and private 
property and retain residential eligibility for flood insurance. 

Goals 

1. To preserve the natural flood mitigating effects of the flood hazard area. 

Policies 

1. It is the policy of the Town to discourage any new development within the limits of the 100-
year floodplain. 

2. It is the policy of the Town to allow improvements to existing structures in the floodplain, 
provided such improvements are planned to ensure against public endangerment and 
unnecessary loss of property. 
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3. It is the policy of the Town to limit uses within the flood plain to those that do not require 
structures such as agriculture, forestry and recreation .. It is the policy of the Town to continue 
to participate in the National Flood Insurance Program through the administration of the 
Bradford Flood Hazard Ordinance. 

Recommendations 

1. The Planning Commission should work together with the Two Rivers-Ottauquechee Regional 
Commission to draft updated Flood Hazard Regulations that are compliant with FEMA 
standards and reflect the latest understanding of flood risks. 

K. Low-Density Residential District 

It is a purpose of this plan to encourage the protection of open space, including agricultural and 
forested lands. High-density residential development can have negative effects on the rural character 
of a town and on its wildlife and open space. Dense development in extremely rural areas can greatly 
increase the cost of municipal services as steep slopes and long distances can make road maintenance 
expensive. Steep slopes have the potential to make emergency response difficult if not impossible. 
The Low-Density Residential District is located in two areas, one around Wright's Mountain and the 
other north of Narrow Hill between Kenyon Rd. and Hackett Hill Rd. 

The purpose of the Low-Density Residential District is to require that residential uses at a lower 
density than that allowed in other districts. Uses allowed should be primarily residential, recreational, 
agricultural, or silvicultural in nature. Because of the distance from Town, and the steep nature of the 
terrain in this area, commercial uses should be prohibited. Some parcels within the Low-Density 
Residential District might be appropriate for conservation. 

Goals - Low-Density Residential District 

1. To allow for residential development while protecting important natural and scenic resources, 
including (but not limited to) topography and wildlife habitat. 

Policies 

1. It is the policy of the Town to encourage development that is built in such a manner as to avoid 
fragmentation oflarge forest tracts to maintain habitats between two or more land 
developments or subdivisions. 

2. As it is the policy of the Town to promote lower density in the Low-Density Residential 
District, the minimum lot size within this area should be 10-acres. 

3. It is the policy of the Town to protect all open and active deer wintering areas and wetlands. 

4. It is the policy of the Town to encourage sustainable forest management practices. 
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Recommendations 

1. The Planning Commission should consider adoption of subdivision regulations to allow for 
prudent placement of structures and roads in the Low-Density Residential District. 

XII. Relationship to Other Plans 

Bradford is bounded by the Vermont towns of Corinth, West Fairlee, Fairlee, and Newbury, and by 
Piermont, New Hampshire to the east of the Connecticut River. All of the Vermont towns have 
planning programs and planning commissions. Corinth, West Fairlee, Fairlee and Newbury currently 
have town plans in effect: Corinth (2007), West Fairlee (2005), Fairlee (2014) and Newbury (2005). 

These towns have land use regulations as follows: 

• Corinth has subdivision regulations. These regulations were revised in 2002. 

• Fairlee has zoning and subdivision regulations. Their zoning regulations were last updated in 
2003 and their subdivision regulations were amended in 1992. 

• West Fairlee does not have any land use regulations. 

• Newbury has both zoning and subdivision regulations. The Newbury zoning ordinance was 
revised in 2007 and their subdivision regulations were last adopted in 1996. 

Bradford shares numerous activities and services with surrounding towns, including school services, 
ambulance service and fire protection. The Town is also a member of the Two Rivers-Ottauquechee 
Regional Commission (TRORC). 

TRORC's regional plan covers 30 towns including Bradford. Since the preparation of the Bradford 
Town Plan was done with the assistance of the Regional Commission, no conflicts between the two 
have arisen. In fact, the two plans have similar policy statements regarding the need for development 
that does not overburden services. In addition, no specific development goals in this Plan conflict with 
any regional goals. 

The neighboring plans have been read in the context of the proposed Bradford Town Plan. Once again, 
no conflicts exist in either general philosophy or specific development proposals along town borders. 

Recommendations: 
1. To encourage continued communication and cooperation between Bradford and its neighboring 

towns. 

2. To continue participation in the Two Rivers-Ottauquechee Regional Commission provided 
TRORC continues to serve the needs of the Town of Bradford. 

3. To exchange planning information and development data with neighboring communities. 

106 



XIII. Implementation 

A. Putting the Plan Into Action 

The character of Bradford, its people and landscape have been created over the years through the 
individual and collective decisions of its citizens and public officials. The efficiency, attractiveness, 
and well-being of the community is determined, in part, by the ability of the Town to plan for its needs 
and to find a mechanism to put planning goals into action. 

Previous elements of this Plan have been centered on existing conditions, probable trends and policy 
development which, when combined, represent a vision for the kind of town Bradford desires for the 
future. One thing is certain: the community will change. Citizens and town officials together can 
direct this change, consistent with their desires, using a variety of mechanisms. 

The following sections describe the tools and techniques that could be used to implement the Bradford 
Town Plan. 

A. Adoption of the Plan 

Adoption of the Bradford Town Plan by the Selectboard, in accordance with the procedures outlined in 
the Vermont Planning and Development Act (24 V.S.A., Chapter 117], is the first step in putting this 
Plan into action. Through its adoption, the Town accepts the principles and policies as set forth in this 
Plan as in the public interest and as a guide for the future growth and development decisions affecting 
Bradford. 

B. Ongoing Planning 

Planning for change is a continual process for Bradford and will require the involvement of the 
Planning Commission and the public to ensure that the goals and policies of the Plan are integrated 
into the decisions affecting land use, taxation, and public investments in Bradford. 

The quality of a Town Plan is reflected in the amount of public involvement in its creation. Regular 
community meetings, held by the Planning Commission, that discuss important issues relevant to the 
Town plan will ensure that the document truly reflects the vision of the residents of Bradford. 

The Bradford Town Plan is a dynamic document reflecting the community's visions and values. By 
statute [24 V.S.A., Section 4387] the plan must be revisited at least every five years to be kept 
relevant. The Planning Commission is responsible for the maintenance and amendment of the plan. 
Within the next five years following adoption of the plan, the Planning Commission will need to 
evaluate the plan in light of new conditions and needs. Adoption of an updated plan will require 
notice to the townspeople and action by the Selectboard. 

At any time following adoption of the plan, the Selectboard may request the Regional Commission to 
approve the Plan or amendments to a plan. Before approving a plan, the Regional Commission shall 
find that the plan meets four basic tests (24 V.S.A., Section 4350(b)]. 

Approval of the plan provides an improved legal standing for Bradford to influence and integrate its 
planning policies with State agency planning affecting land use. 
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C. Implementation Tools 

Vermont law enables Bradford to implement the adopted Bradford Town Plan through a variety of 
ways. Regulation of land use and development through rules adopted by the voters is one possible 
method. Because these regulations are susceptible to legal challenge and must clearly benefit the 
public, discretion must be used. Well recognized and utilized means include, but are not limited to, 
zoning bylaws and subdivision regulations. 

Much of the work required for implementing the Plan will be the responsibility of the Planning 
Commission. Throughout this document there are recommendations that the Planning Commission 
take action or at least investigate the potential impacts of action. However, other boards, such as the 
Conservation Commission, Selectboard and Water and Sewer Commission may also have a role to 
play in the implementation of this plan. The following text outlines the tools that should be used to 
implement the recommendations of this plan. 

Zoning Bylaws - Zoning bylaws are a commonly used method for guiding development at the 
local level. Zoning may regulate, 

• Uses ofland (including density of use) 

• The placement of buildings on lots, 

• The relationship of buildings to open space, and 

• The provision of parking, landscaping and open space. 

The Town of Bradford has had zoning regulations for many years. However, changes in the patterns 
ofland use, the economy and demographics all influence the way land use regulations should be 
implemented. What may have been appropriate 20 years ago may no longer be the best choice for 
Bradford's citizens. In several sections of this Town Plan, there are recommendations for the Planning 
Commission to implement changes or additions to the zoning that would allow for the creation of new 
zoning areas, the protection of natural resources and adjustments in density, lot coverage and size of 
existing zoning districts. 

State statute requires that zoning regulations be in "conformance" [24 V.S.A. §441 l(a)] with the plan. 
Therefore, the Planning Commission should be diligent in its efforts to revise the Zoning Bylaws to 
meet the goals, policies and recommendations of this Town Plan. 

Subdivision Regulations - Bradford does not currently have subdivision regulations. These 
regulations, if adopted, would be administered by the Planning Commission. Such regulations govern 
the division of parcels of land and the creation of roads and other public improvements. 
Recommendations in this Town Plan call for the creation of subdivision regulations to ensure that land 
development reflects land capability and that critical open spaces and resources are protected from 
poor design or layout. Subdivision regulations would be developed by the Planning Commission. 

Flood Hazard Bylaws - Under Vermont law [24 V.S.A., §4411], the Town of Bradford 
regulates the use ofland in a defined flood hazard area adjacent to streams and ponds. Flood Hazard 
Bylaws can be established to ensure that design and construction activities within the limits of the 100 
Year Flood Plain are designed so as to minimize potential for flood damage and to maintain use of 
agricultural land in flood-prone areas. As noted in the Natural Resources section of this Plan, property 
owners are eligible for federal flood insurance on buildings and structures at relatively low federally 
subsidized premium rates. However, such insurance cannot be obtained for properties in Bradford 
unless the Town has in effect a Flood Hazard Bylaw. 
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Capital Budget - A capital budget and program is a financing approach that benefits the Town 
greatly in the selection, prioritization and costing of capital projects. Bradford does not currently have 
a Capital Budget and Program. Under the capital budget, a project is selected (e.g. bridge 
refurbishment), a funding source determined (e.g. general taxes, and general obligation bonds) and a 
priority year given for each activity (e.g. construction in 2009). When used in conjunction with the 
Town Plan and local bylaws, it can be a powerful mechanism for limiting the rate of growth in 
accordance with the fiscal capacity of taxpayers and other funding sources. 

In addition, it is noted that under Vermont's Act 250 law, in granting a Land Use Permit for a major 
development or subdivision, the District Environmental Commission must first find that the project is 
in conformance with the town's capital budget. [See 10 V.S.A. Section 6086(a)(10).] Accordingly, 
this mechanism gives the town an indirect method of implementing its policies and priorities as set 
forth in the Town Plan. 

While both Bradford and the school district have an informal system of capital programming, it is 
recommended that a Capital Budget Committee be established to work with the Selectboard and 
School officials to develop a list of capital needs and expenditures, and to formally present a Capital 
Budget and Program for adoption. 

Act 250 - Since 1970, Vermont has had in place a statewide review system for major 
developments and subdivisions ofland. Exactly what constitutes a "development" or "subdivision" is 
subject to a rather large and involved set of definitions. However, generally, commercial and 
industrial projects on more than one acre of land; construction of 10 or more units of housing; 
subdivision ofland into 6 or more lots; construction of a telecommunication tower over 20 feet in 
height; and development over 2,500 feet in elevation are subject to Act 250 review. 

Prior to these activities being commenced, a permit must first be granted by the District Environmental 
Commission. In determining whether to grant a permit, the Commission must evaluate the project in 
relation to 10 specific review criteria. 

These criteria relate to the environmental, economic, and social impacts of the proposed project on the 
community and region. Parties to Act 250 proceedings include Bradford, through the Planning 
Commission and Selectboard, the State, and the Regional Commission. One criterion that needs to be 
addressed is whether the project is in conformance with the Bradford Town Plan. If a project were 
determined not to be in conformance with the plan, the District Environmental Commission would 
have a basis to deny a permit. As such, Act 250 reviews can take into consideration protection of 
those types ofresources considered important to the well-being of the community. Accordingly, it is 
in the interest of the Town to evaluate Act 250 projects affecting Bradford and to offer testimony, as 
appropriate. 

Coordination of Private Actions - Citizens and private enterprise have a vested interest in the 
well being of Bradford. The actions of the private sector, such as the construction of homes and 
businesses, land conservation, and the use ofland for recreation and agriculture, should relate 
positively to the goals and policies as set forth in this Plan. 

It is in the interest of Bradford, through the Planning Commission and Selectboard, to develop a 
cooperative relationship with private investment activities that may have a significant impact on the 
community values and policies set forth in the Plan. By working together in a cooperative venture 
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early in the process of planning for a project, an adversarial relationship can be avoided. Contacts that 
should be maintained include at least the following: 

• Green Mountain Economic Development Corporation 

• Vermont Land Trust and Upper Valley Land Trust 

• Twin State Housing Trust 

• Owners of significant properties of high resource or development value, and 

• Major employers in Bradford. 

Conservation Activities - Conservation programs are an effective means of securing 
protection of valuable farm and forestland or significant natural resources. Techniques available 
involve voluntary direct work among non-profit conservation organizations and affected landowners 
such as donation of conservation easements, bargain sales of land, and limited development schemes. 

The land trust movement has grown immensely during the past twenty years, particularly in Vermont. 
Land trusts offer viable means of bringing together the needs of property owners with the community 
interests. The Vermont Land Trust, Upper Valley Land Trust and the Nature Conservancy are 
particularly well-recognized organizations. Several organizations are also involved in water quality 
protection. It is the intent of this Town Plan to implement its conservation policies through 
coordination and the involvement of these organizations and others similarly dedicated to public 
purposes. 

Bradford has an active Conservation Commission that administers the Town's Conservation Fund. 
Continued investment in this fund by taxpayers will allow the Town to ensure that land will be 
conserved into the future. 

Appendix A: Glossary 

Accessory Unit: Outbuilding or other structure subordinate to the primary use or structure on the lot; 
examples would include storage buildings, garages, sheds, tanks, towers, or small living unit. 

Adverse Impact: Inadequate, unsafe, or unhealthy conditions that result from a Land Development 
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Bylaws: Municipal regulations applicable to land development adopted under the authority of Chapter 
117 (including Zoning, Subdivision Regulations, Flood hazard bylaws, Official Map). See 24 VSA 
4303 (4). 

Building: A structure with a roof supported by columns or walls used to shelter persons or property. 

Character of the neighborhood: Qualities that make a neighborhood distinct relative to factors such 
as architectural styles, structures, look, physical components, street designs, etc. 

Cluster Development: Land Development that concentrates Land Uses on lots that sometimes have 
been reduced in size below the minimum size required by Zoning, to allow the remaining land on a 
site to be used for recreation, common open space, or the preservation of environmentally sensitive 
features. 

Compatibility: The characteristic when multiple land uses may be located next to or near one another 
without causing significant adverse impacts on one another. 

Density: The number of dwelling units or units of nonresidential use that are authorized or planned for 
a unit of land area. 

Design Standard: A minimum or maximum standard prescribed by a bylaw that governs a physical 
characteristic of a Land Development, Building or Structure (such as its size or shape). 

Development Review Board (DRB): Development Review Boards are quasi-judicial, citizen 
volunteer bodies created under Vermont Statute 24 VSA Chapter 117, that are the municipal body 
intended to interpret and uphold zoning ordinances of their municipality. 

Economic Development: The sustained, concerted actions of policy makers and communities that 
promote the standard of living and economic health of a specific area. 

Flood Hazard Area: The land subject to flooding from the Base Flood. See 24 VSA 4303 (8). 

Fragmentation: Dividing areas used by wild-life for habitat with land uses or development into areas 
that are too small or lack all of the needed features to continue to serve as habitat for specific species. 

Hazard Area: Land subject to landslides, soil erosion, earthquakes, water supply contamination, or 
other natural or human-made hazards as identified within a local mitigation plan in conformance with 
and approved pursuant to the provisions of 44 C.F.R. 201.6 See 24 VSA 4303 (8)(C). 

Impact: A consequence of an effect generated by a Land Use. An impact is most often considered to 
be significant when it is experienced off of the Lot of the Land Use that generated the effect. 

Infrastructure: Facilities (such as streets and utilities) that are necessary for the use and development 
of land. The term sometimes refers only to public facilities. 

Land Use: The purpose for which land or the structures on the land are being utilized (e.g., 
commercial, residential, or retail). Also used as a description of activities found throughout an urban 
area. 
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Mixed Use: Development ofland, a building, or a structure with a variety of complementary and 
integrated land uses. See 10 VSA 6001 (28). 

Municipal Services: Bradford municipal water, sewer, street lighting, policing, snow clearance, 
transfer station and Town offices. 

Natural Area: An area ofland or water that is not dominated by man-made features, containing 
significant flora, fauna, geological features. 

Neighborhood: An area that shares a common function and/or character. It may refer specifically to 
(1) an area whose residents regard it to be a separate community or (2) a collection of residential, 
commercial, and institutional land uses that form a basic unit of community planning. 

Parcel: An area ofland containing one or more lots under common ownership or control. 

Permitted Use: A residential Land Use that does not require action by an appropriate municipal panel 
before a Zoning Permit is issued or commercial land use only subject to site plan review. 

Planned Unit Development (PUD): One or more lots, tracts, or parcels ofland to be developed as a 
single entity, the plan for which may propose any authorized combination of density or intensity 
transfers or increases, as well as the mixing of land uses. The plan, as authorized, may deviate from 
bylaw requirements that are otherwise applicable to the area in which it is located with respect to lot 
size, bulk, or type of dwelling or building, use, density, intensity, lot coverage, parking, required 
common open space, or other standards. See 24 VSA 4303 (19) and 24 VSA 4417. 

Policy: Any goal, objective, strategy, or action that is recommended in a Comprehensive Plan or a 
Special Plan as a guide for subsequent decision making. 

Primary Retail: A business whose primary purpose is the sale of goods. (Examples would include 
but would not be limited to a grocery store, a pharmacy, a flower shop, etc.) 

Residential Development: One or more homes or structures intended to be used as a residence or 
residences along with accompanying accessory structures such as garages, sheds, storage buildings, 
etc. 

Scale: The size and proportion of a Building, Structure, or Land Development in comparison with 
nearby development. 

Site Plan: A plat that depicts the general layout of a proposed Land Development. 

Site Plan Review: The process by which the Planning Commission (or a to be formed Design Review 
Board) reviews the Site Plan for a proposed development to ensure that the development will conform 
to applicable regulations. See 24 VSA 4416. 

Sprawl: A scattered, untimely, and poorly planned development. It is an inefficient planning 
practice, which is usually Auto dependent and consumes land necessary for agricultural or natural 
resource protection. "Sprawl" typically manifests in the form of: "Leapfrog" development, "strip
malls" or "Ribbon" development, and large-lot single family units, strip development commercial land 
development so each individual establishment has direct access to road and parking areas. 
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Streetscape: The visual elements of a street, including the road, adjoining buildings, street furniture, 
trees and open spaces, etc., that combine to form the street's character 

Subdivision Regulation: A municipal bylaw that may (1) regulate the procedures and requirements 
for the submission and processing of plats, and (2) establish standards for the design and layout of 
streets, curbs, gutters, street lights, fire hydrants, shade trees, water, sewage and drainage facilities, 
public utilities and other necessary public improvements. See 24 VSA 4418 and 4463. 

Watershed: An area ofland that drains water, sediment, and dissolved material to a common outlet at 
some point along a stream channel. 

Wetland: A wetland is an area of the state that is inundated by surface or groundwater with a 
frequency sufficient to support vegetation or aquatic life that depend on saturated or seasonally 
saturated soil conditions for growth and reproduction. See 24 VSA 4303 (32). 

Zoning: A type of land use regulation governing the location, tyupe, and density of development 
within a community through the delineation of one or more zones or zoning districts, as depicted on a 
zoning map. Local zoning regulations must conform to the municipal plan, oincluding the plan's land 
use goals and recommendations, and proposed land use map. 

Zoning Administrator (ZA): Local administrator in charge of enforcing municipal zoning 
regulations. The ZA also is responsible for providing information to the public, reviewing plans and 
documentation for compliance, and assisting applicants with their requests for variances. 
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Appendix B: Implementation Plan 
Section Task Responsibility Timeline 

Designated 
Downtown 

Maintain Downtown Designation SB immed and ongoing 

Utilize benefits of Downtown Program SB ongoing 

Investigate obtaining Growth Center designation PC 2016-18 

Housing Assess impact fees on developments to defray increase costs 

in municipal services SB 2016-2017 

Ensure new housing has pedestrian access to open spaces, 

existing sidewalk network and recreational areas PC ongoing 

Encourage housing development to minimize visible parking PC ongoing 

Encourage housing development to retain permeable surface PC ongoing 

Encourage housing projects to have access to shops, services 

and jobs by multiple transportation methods PC ongoing 

Modify zoning regulations to make multifamily housing 

permitable use in RSD and VR PC 2016-18 

Investigate obtaining Growth Center Designation PC/SB 2016-18 

Education Investigate obtaining Growth Center Designation to 

sustain/increase student enrollment PC/SB 2016-18 
Investigate providing access to post-secondary education and 

job training SB 2016-2018 

Utilities Conduct build out analysis to determine capacity of water and 

Facilities sewer W&S 2016 

Adopt procedure for allocating reserve capacity W&S/PC/SB 2017 

Encourage CVSWM to provide more opportunities for safe 

disposal of household hazardous waste SB 2016 

Explore cost effective redesign of Bradford Recycling center 

for better circulation and functionality SB 2016 

Adopt Capital Budget and Program SB 2016 

Parks and 

Rec/Low Forest 

Improve recreational use of Low-St. John Forest Committee 2016/ongoing 

Parks and 

Rec/Conservation 

Enhance recreational opportunities on Wrights Mountain Commission 2016/ongoing 

Explore expansion of recreational offerings Parks and Rec 2016/ongoing 

Health and Explore having Fast Squad become official part of Town 

Emergency Government SB 2017 

Train all Emergency response personnel in NIMS system SB 2016/ongoing 

Energy Investigate converting public buildings to renewable energy 

heating systems SB/BCC 2016 

Consider allowing Revolving Loan Fund to offer low interest 

capital to homeonwers, landlords, non-profit organizations 

and businesses to improve energy efficiency and use 

renewable energy SB 2016 
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Section Task Responsibility Timeline 

Support expansion of home energy efficiency program BCC ongoing 

Encourage Bradford Schools to include walking, cycling SB ongoing 

Investigate ptrograms to encourage reduction in C02 

emissions BCC ongoing 

Encourage establishments of incentives for developers to 

accommodate public transit in plans PC 2016 

Pursue grants to promote energy efficiency and renewable 

energy projects SB/BCC ongoing 

Natural Support water quality monitoring and watershed planning for 

Resources Connecticut and Waits Rivers SB/BCC ongoing 

Conduct mapping study of groundwater resources BCC/W&S 2017 

Develop detailed protection strtegy for source (wellhead) 

protection area W&S 2016/ongoing 

Adopt subdivision regulations with provisions for protection of 

wetlands PC/BCC 2016 

Make Wetlands inventory and Natural Resources Inventory 

Reports and related maps available SB/BCC 2015/ongoing 

Enforce bylaws and ordinances for protection of wetlands SB/PC/ZBA ongoing 

Inform state officials of violaitons of state rules related to 

natural resources SB/ZA ongoing 

Ensure ponds are properly permitted and regulations properly 

enforced ZA ongoing 

PC/Emergency 

Adjust conditions for building ponds to include smaller ponds Coo rd 2016/ongoing 

Consider ponds under 50,000 CF water be conditionally 

permitted PC 2016 

Establish record of ponds ZA 2016/ongoing 

Ensure Flood hazard area requirements meet national PC/TRORC/Emer 

standards Mgmt 2016/ongoing 

Consider excluding all new buildings within 100 year flood 

plain or special flood hazard areas PC 2016/ongoing 

Correct or replace undersized water passage ways or culverts SB/Town Hwy ongoing 

Stream banks should be reinforced when adjacent to 

roadways at risk for erosion from seasonal flooding Town Hwy ongoing 

Consider creating and adopting ordinance to cntrol storage of 

junk, garbage or other materials which could be hazrdous 

during flood event in areas identified as special flood hazards PC/SB 2016 

Provide informaiton to new reiverfront landowners Listers/BCC 2016/ongoing 

Distribute materials from BCC to waterfront landowners when 

apply for zoning permit BCC/ZA 2016/ongoing 

Distribute materials when new deeds recorded for water front 

properties BCC/ZA onoging 

Take care when ditch cleaning to minimize spread of invaseive 

species. BC/Town Hwy 2016/ongoing 
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Section Task Responsibility Timeline 

Investigate alternative means of controlling invasive species 

than herbicides BCC 2016 
Develop and distribute materials to educate landlowners 

about invasive plant species BCC 2016 

Designate "conservation areas: within Bradford Zoning Bylaws 

to ensure large tracts of frest located on steep slopes have 

minimal development PC 2016 

Implement recommendations of the 2006 tree inventory SB/BCC 2017 
Plant and maintain trees within the Downtown. BCC 2017 
Provide copies of state's Best Management Practices and 

information about Current Use Town Clerk ongoing 

Consider adopting subdivision regulations that allow for 

protection of prime agricultural soils by flexible siting of 

buildings PC 2016 

Encourage owners of necessary habitat for threatened or 

endangered species to contact VT Dept of Fish and wildlife in 

developing management plans. BCC ongoing 

Revise Town's zoning to include identification of wild life 

corridors to help protect wild life habitat PC 2016 

Establish beaver confusers/diverts to protect river beavers 

along Connecticut and Waits River as appropriate. BCC ongoing 

Update the deer wintering overlay district in Zoning Bylaws. PC 2016 
Encourage planting for migratory bird populations and 

consider offering incentives. BCC/SB 2016 
Investigate the feasibility of desgnating exceptionally scenic 

town roads as scenic highways under Vermont's Scenic 

Highway Law. SB/PC/BCC 2016 

Develop inventory of important historic, archeological, scenic BCC/PC/H is tori ca I 

and cultural resource . Society 2016 

Implement measures to conserve exceptional resources SB/PC 2017 

Enable design control measures witin the zoning bylaws to 

ensure the Route 5 and 25/25B corridors entering the Historic 
Downtown main historic character PC 2016 

Transportation Ensure that improvements to the state highway system are 

sensitive to the desires of Bradford and maintain the rural 

character SB/PC ongoing 

Review and update town policy regarding upgrading Class 4 

and private roads to class 3 town-maintained roads SB/PC 2016 
Review and update Town's driveway regulations and road 

standards SB annually 
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Section Task Responsibility Timeline 

Incorporate appropriate requirements to ensure new private 

roads and rights of way will be constructed to town road 

standards (when subdivision adopted) PC/Town Hwy 2016 

Prioritize and schedule particular road segments planned for 

improvement SB/Town Hwy annually 

Consider adopting formal Capital Budget and Program for 

major transportation projects SB 2017 

Ensure any major highway imporvement projects analyzed for 

impact on land use, property values, environment, gov costs SB ongoing 

Ensure highway imporvement projects coordinated with other 

town infrastructure imporements to ensure cost effective. SB ongoing 

Subdivision regulations should emphasize well-planned access 

policy PC/Town Hwy 2016 

Ensure subdivision regulations incorporate that town not 

responsible for upgrading or maintaining road. PC 2016 

Inventory parking and pedestrian needs within downtown and 

develop plan for upgrades SB/PC/Town Hwy 2017 

Consider redesigning Main Street to enhance appearance an 

dfucntionality SB 2016 

Investigate making area of US Route 5 in downtown into Class 

1 road SB/PC/ 2016 

Update and maintain culvert inventory SB/Town Hwy ongoing 

Consider developing design for pedestrian network SB 2018 

Conduct comprehensive inventory of all sidewalks and other 

pedestrian routes and establish priority ranking for renovation 

and repairs SB 2016 

Amend zoning bylaws to reduce the number of parking spaces 

required for commercial development. PC 2016 

Flood Resillience PC/TRORC/Emer 

Strengthen Flood Hazrd bylaws to mitigate risks. Mgmt ongoing 

Advocate for and improve flood respond capabilities. SB/Vtrans/TRORC ongoing 

Develop mitigation plans and emergency prepardness SB/TRORC 2015/ongoing 

ldnetify existing homes/businesses at serious risk of flood and 

prioritize for mitigation actions SB/ ANR//TRORC 2016 

Areas not designated in FEMA or VT ANR maps but which 

flood during weather event should be added to local flood 

regulations SB/PC 2016/ ongoing 

Watershed level planning should be done in relation to areas 

of concentrated development in areas at risk of flooding SB/TRORC 2017 I ongoing 

Should work to lessen flood risk by restoring naturl channel 

functions. SB/ANR/TRORC 2017 I ongoing 

Adopt road and bridge standars to 50 or 100 year storm level 

for identified critical transportation routes. SB/Town Hwy 2018 
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Section Task Responsibility Timeline 

Revise Flood Hazard bylaw to include restrictions on Develop 

in mapped river corridor areas and 50 feet within unmapped 

streams. PC 2016 

Land Use 
Central Business Revise lot coverage requirements of Zoning Bylaws to allow 

District for greater density PC 2016 

Encourage development of second and third floor 

development PC 2016 

Investigate options for creation of streetscaping SB ongoing 

Implement flexible requirements for parking so as not to 

unduly restrict development of apartments or offices on 2nd 

and 3rd floors PC 2016 

Lower Plain 
Commercial Amend Zoning Bylaws to prhibit new commercial buildings 

with footprint in excess of 36,000 square feet. PC 2016 

Amend uses within LPC and CBD to restrict formula businesses 

and other similar establishments. PC 2016 

Implement design review within LPCD and CBD in order to 

better define the desired aesthetics of commercial 

development. PC 2016 

Residential 
Service District Consider expanding the size of the district PC 2016 

Village Inventory sidewalks and establish schedule for repair and 

Residential maintenance SB 2016/ongoing 

Repair retaining wall along North Pleasant Street SB 2016-2017 

Increase lot coverage in Zoning Bylaws PC 2016 

Reduce lot size in Zoning Bylaws based on access to public 

water and/or sewer. SB 2016 

Residential Consider increasing minimum lot size and create areas of 

District varying density. PC 2016 

Consider increasing frontage requirements. PC 2016 

Consider adopting subdivsion regulations. PC 2016 

Industrial Consdier allowing appropraite commercial uses. PC 2016 

District Evaluate current site plan requirements. PC 2016 

Flood Hazard 
District Draft updated Flood Hazard Regulations that are compliant PC/TRORC/Emer 

with FEMA and latest understanding of flood risks. Mgmt ongoing 

Low Density 
Residential Adopt subdivision regulations to allow for prudent placement 

District of structures and roads. PC 2016 
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1. Introduction 

In 2014. Arrowwood Environmental conducted a natural resources inventory in the town of Bradford. 

The purpose of the inventory was to map and assess the wildlifi: habitat and upland natural 

communities that are important to the natural heritage of the town. This inventory built upon a 

previously conducted wetland inventory (Arrowwood Environmental, 2005). The information in these 

inventories can be used to infurm town planning decisions, further develop the town's sense of 

community and establish priorities for natural resource conservation. 

The scope of the 2014 inventory involved three phases: 1) a remote landscape analysis; 2) field 

assessments; and 3) final resource ranking and map creation. The methodology used in mapping and 

assessing these resources is presented in Appendix l. The results of the inventory are presented below 

and divided into Upland Natural Communities and Wildlifi: Habitat sections. 

2. Upland Natural Communities 

2.1 Overview 

The town of Bradfurd sits along the banks of the Connecticut River in the 'Upper Valley" of Vermont. 

Topographically, the town can be divided into two broad areas: the relatively flat lowlands along the 

Connecticut River, and the rolling hills west of the River. These two areas correspond to the two 

different biophysical regions in the town, the Southern Vermont Piedmont (along the River) and the 

Northern Vermont Piedmont. Both of these regions are warmer and drier than the adjacent Green 

Mountain regions and this is reflected in the composition of the natural communities,found here. 

The town is also bisected by the Waits River, which flows into the Connecticut River near Bradford 

village. Along both the Connecticut and Waits Rivers, the soils and surficial geology of the town are 

dominated by sediments from glacial Connecticut Valley Lake. These are mostly lake shore sediments 

such as sand and gravel, though some areas contain finer Jake bottom sediments such as silt and clay. 

Some areas along the Connecticut River also have more recent river sediments (sands and gravels) 

overtopping the sediments lain down by the glacial lake. The remaining parts of the town consist 

mostly of unsorted glacial till derived soils. These different geologic histories manifest in different land-
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uses and natural communities. The flat , rich river bottom areas were typically the first to be converted 

to agriculture, and most remain in agriculture today. Those that have been abandoned are slowly 

reverting to forest. Since white pine typically becomes established on abandoned pasture, it is a 

common component of these recovering furests. Areas along the rivers that typically experience 

flooding may revert to floodplain furest communities. 

The bedrock underlying the surficial geology in the town is largely composed of quartzite and phyllite 

from the Gile Mountain Formation. Lesser amounts of quartzite, limestone and schists from the Waits 

River and Albee Formations exist in the northeastern and northwestern parts of town. Both the Waits 

River and Gile Mountain formations often give rise to calcium rich ("sweet') soils due to their calcareous 

nature . This can resuh in enriched natural communities such as Rich Northern Hardwood Forests or 

Mesic Maple-Ash-Hickory-Oak Forests. 

2.2 BradfortPs Upland Narural Communities 

The natural communities ofBradfurd are the product of the land, climate and history of the area. Tut; 

geologic history outlined above gives rise to 20 different types of soils in the town. This geology and 

soils, combined with elevation, slope, aspect, landscape position and land-use history resuh in a diverse 

set of upland natural communities in the town. Hemlock Forests and Hemlock-Northern Hardwood 

Forests dominate the Jow, rolling hills in most of the town. Northern Hardwood Forests and White 

Pine-Northern Hardwood Forests- are also co=on, especially on more gentle slopes or in areas 

reverting from agriculture. Because of the relatively warmer climate (compared to the spine of the 

Green Mountains) red oak community types are also very common. This includes large acreages of 

Mesic Red Oak-Northern Hardwood Forest and a fi:w small areas of Dry Red Oak-Pine Forests. 

A summary of the upland natural communities is presented in Table I. The most abundant natural 

community type, in both number of occurrences and total acreage is the Hemlock-Northern Hardwood 

Forest. Combined with the Hemlock Forests, these communities comprise 2/3's of the forest types in 

the town. 

2 
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Number of 

Community Name Occurrences Total Acreage 

Dry Red Oak-Pine Forest 3 20.7 

Hemlock Forest 38 1068.6 

Hemlock-Northern Hardwood 

Forest 172 8861.1 

Northern Hardwood Forest 151 1144.5 

Plantations 10 70.8 

Mesic Red Oak-Northern 
45 

Hardwood Forest 10313 

Red Spruce-Northern Hardwood 

Forest 15 4282 

White Pine-Northern Hardwood 

Forest 121 1843.9 

Total Acreage of Forested Communities 14752.5 

3 



Bradford Upland Natural Communities and Wildlife Habitat 

2.3 Significant Upland Natural Communides of Bradford 

The methodology fur determining state significance of natural communities is based on the Vermont 

NonGame and Natural Heritage Program guidelines and is detailed in Appendix I. The significant 

upland communities identified in Bradford are summarized in Table 2 and shown in Figure 1. A 

description of each significant community is included below . 

• 

D "/hq;lil t .t."'1i 11n """1:11~ 1tpe~ FQl'ftl 

~ t'.lel.f ,. .tt',.llfll'.."4\. f::: ont l.Dcalty Significant 
EJ ~hA&o,,oi u.ft.,,.,.0.kfcf'fiW CJ Roarili9Btcolt.RedDM~ant.ioodFo~t m D ~n.~nlai'IHemloctFm.tt D RaanngBmll~Heamtt-HarttlmadFottil 

~ m:I Ro--.BroakH~Foral OWns;.r1f.lo.nt111Htnibtt-H&m.-eed.fortst 

Figure 1. Sgnificant Upland Natural Communities Map 

4 



: -::tiford Unland Natural Communities and Wildlife Habitat 

,.,.. - """'' ·- .... -Natural Size 
Site Name 

Locally State 

Community (acres) Significant Significant 

Hackett Hill 
Hemlock Forest 61 Yes Yes 

Hemlock 

Hemlock-Northern 
520 Yes No 

Hardwood Forest 

Roaring 
Hemlock Forest 64 Yes Yes 

Brook 

Forests Mesic Red Oak-

Northern Hardwood 178 Yes No 

Forest 

Dry Red Oak-Pine 
8 Yes Yes 

Forest 

Hemlock Forest 150 Yes Yes 

Wright's 

Mountain Hemlock-Northern 
531 Yes No 

Forests Hardwood Forest 

Mesic Red Oak- 144 
Northern Hardwood Yes Yes 

Forest 
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2.3.1 Hackett Hill Hemlock 

The Hackett Hill Hemlock forests consist of two stands of hem Jock near the West Bradford cemetery. 

One of the stands occupies the slopes above a tributary cf the Waits P..iver, the other occupies the 

summit and eastern slope ofa small hill. Both sites are typical of the Hemlock forest community in that 

hemlock trees dominate the canopy to the near exclusion of other species. Red spruce, red maple and 

sugar maple are found in smaller amounts, but not enough to provide extensive canopy openings . 

Understory vegetation is sparse in these stands, largely due to the dense conifi:r canopy. Bedrock 

outcrops and scattered surficial rock are common in these sloped forests. 

Figure 2. The Hackett Hill Hemlock Foret 
ccntainsnumerousrock wtcrqis. 

2.3.2 Roaring Brook Forests 

Figure 3. Roaring Brook Hemlock-Northern 
Hardwocd Foret 

Tue Hemlock Forest community is relatively common 

in the state, but large examples in good condition are 

infrequent. The Hackett Hill forest shows very little 

sign of human disturbance . Indeed, the northern 

stand may have areas of old growth hemlock. Tue 

size, community condition and landscape position 

combine to make these forests state significant 

examples of the Hemlock Forest natural community. 

• The Roaring Brook Forests sit in the northeast comer 

of the town and contain some extensive hemlock and 

red oak forest communities. The matrLx, or 

background, forests at this site are Hemlock-Northern 

Hardwood Forests . Taken together, these forests 

comprise 520 acres. The canopy is largely a mixture of 

hemlock and red oak with lesser amounts of paper 

birch, white ash, beech and hop-hornbeam. The shrub 

layers consist mostly of red oak, hemlock and beech 
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regeneration . The understory is variable but often includes bracken fem, hay-scented fem, sword fem 

and intermediate fem. 

This is a variable site, in terms of canopy cover and species dominance, but clearly has a history of 

responsible forest management. Areas of younger forest are intermixed with older forests where red 

oak reach 18-20" DBH. There are no signs of invasive species or other human impacts to most of these 

forests , though the two major stands are separated by the infrequently used Roaring Brook Road. 

Overall, this is a very nice forest; its size, community condition and landscape position combine to make 

it a state significant natural community. 

Though smaller than the mixed type, the Hemlock 

Forests in this area are much more distinctive. 

located on the banks and slopes above Roaring 

Brook, these forests are characterized by a dense 

hemlock canopy, accompanied by occasional red 

oak, white pine, and red spruce. Tue dense 

conifers cast deep shade and create a forest with 

virtually no understory. Occasional intermediate 

and marginal wood fems and bunchberry herbs are 

found, but only where som1< scattered light reaches 

the forest floor. Bedrock outcrops are common, 

colonized by sparse lichens and polypoid fems. 

The stand to the west also contains some flatter 

areas that appear to have been pasture in the past. 

These sites contain more open grown trees and 

Figure 4. Hanlock Forests ocrupy the banks of 
Roaring Brook 

grade into the White Pine-Northern Hardwood Forest to the north. Though common in the state, the 

Hemlock forest community does not typically occupy large areas . This 150 acre forest is exceptional in 

that regard. This, combined with the community condition and landscape result in a state significant 

designation. 



Figure 5.Me9c Roo Oak-Ncrths-n Hardwocxl 

Bradford Up!m1d Natural Communities 2nd Wiidiifo Habi,at 

The Mesic Red Oak-Northern Hardwood Forests in this 

area are scattered throughout the site in 7 different 

stands. These have much in common with the 

surrounding mixed types and the Jack of conifers may 

be the result of forest management. The canopy 

consists ofa mixture ofred oak. red maple. white birch. 

beech and occasional white pine. They differ from the 

mixed types by Jacking a significant conifer component 

in the canopy. The shrub layers consist ofregenerating 

Fer est at the Roaring Brook Ste canopy species as well as witch hazel shrubs. The 
• 

herbaceous layer is variable but often includes bracken 

fem, club-mosses, sword rem and Pennsylvania sedge. Aside from forest management, there is no sign 

of invasive species or other human disturbance. These sites meet the criteria as a locally significant 

natural comm unity. 

2.3.3 Wright's Mountain Forests 

The forests in the Wright's Mountain area are the crown 

jewel of natural communities in Bradford. They are one 

of the largest blocks of forest and contiguous habitat 

blocks and contain a wide diversity of natural· 

community types. Particularly unique is the example of 

Dry Red Oak-Pine Forest. This is an uncommon natural 

community in the state and is restricted to dry ridges 

and summits on south-facing slopes. Tue southern 

exposure coupled with shallow, droughty soils results in 
Figure 6. Dry Red Oak-White Pine Community 
at Wright's Mountain 

conditions where the maples and ashes cannot compete with red oak. In some cases, like the example 

at Wright's mountain, the conditions are severe enough that even the red oak trees are stunted, giving 

the community an elven woodland appearance. In addition to red oak, the canopy also contains 
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scattered white and red pine trees. All of these species have evolved to flourish at sites that routinely 

burn . 

The understory consists ofhop-hom beam, canopy species and a dwarf shrub layer of blueberries. The 

herbaceous layer consists mostly of sedges and grasses, giving a lawn appearance. This '1awn" 

however, is frequently interrupted by bedrock outcrops and surficial rocks. Mosses and lichens can be 

found on these rock outcrops and dry soil margins. This natural community appears to be in very good 

shape , showing no signs of recent logging or other human disturbance and no occurrences of invasive 

species. The condition , size and landscape of this forest com bine to make this a state significant 

example of this natural community. 

Figure 8. The Wright's Mountain Hemlock fa'ests 
contain bedrock outcrops and a dense conifer canopy 

E.qually impressive in this forest are the Hemlock 

Forests that surround the Dry Red-Oak Pine 

Forests. These are sites of steep, east and west 

facing slopes with shallow soils and frequent 

bedrock ledges and outcrops. The dense conifers 

give the forests a dark and secluded feel. 

Hem lock, the main canopy species, can form 

nearly 90% cover in some places. Typically, 

hemlock shares the canopy with scattered red oak 

and an occasional red pine. The red pine is 

especially interesting in that it shows signs of historic 

fire in these communities . Because of the dense 

conifers, the understory is sparse. There are a few 

scattered seedlings of the canopy species but virtually 

no herbaceous layer. This is a common community 

type in Vermont (S4-ranked) but large examples like 

the ones found in the Wright 's Mountain are 

uncommon. The size, condition and landscape 

Figure 7. The Hemlock-Northern Hardwood 
Forest at Wright's Mountain contains a mix of 

9 hardwoods and hemlock . 
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together warrant a state significance designation for these forests. 

fu the southern halfofthe Wright's Mountain land, the matrix, or background forest is a large Hemlock

Northem Hardwood Forest. This forest is a.,mixture of hemlock, red and sugar maple, red oak, and 

white pine. The understory is highly variable depending on local conditions, but typically includes 

shrubs ofbeech, balsam fir and other canopy species. The herbaceous layer is dominated by fems such 

as bracken rem and hay-scented rem and sedges such as graceful sedge and Pennsylvania sedge. 

Various parts of this forest have more recent signs oflogging, but the forest appears to be regenerating 

well These areas are much younger than others and contain more canopy openings. Given the 

variations in topography, aspect, soils and human management, this is a highly variable forest. This is a 

common natural community in the state, and this site falls short of the state significance standards. 

However, because of its size and condition, it should be considered locally significant. 

Figure 9. The Devil's Oro ste is rurrounded by 
Me9c Red Oak-Northa-n Hardwood Forest 

Devil's Den, the centerpiece of the Wright's Mountain 

forests, is part of a 144 acre Mesic Red Oak-Northern 

Hardwood Forest. This forest occupies the north 

central portion of the Wright's Mountain forests and 

contains inclusions of Northern Hardwood Talus 

Woodland and Rich Northern Hardwood Forest as well 

as areas that tend toward Dry Red Oak-Pine forest. 

This variation is the result of variable topography, 

aspect and soil conditions that exist throughout this 

site. A common theme in the canopy is red oak, but 

this can be accompanied by sugar maple, ash, paper 

and yellow birches, and red and white pine depending on the microsite. The understory is likewise 

variable and can contain richer herbs such as bellwort and geranium or species indicating more 

"standard" conditions such as wild sarsaparilla, lycopodiums and Canada may-flower. There is sign of 

logging in some areas from about 20+ years ago, but the community seems otherwise free from 

human-caused disturbance. The combination of community condition, size and landscape position 

make this a state significant natural community. 
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2.3.4 Potentially Significant Sites 

In addition to these significant communities, there are a number of communities that may be significant 

but could not be visited during this inventory due to time constraints. These potentially significant sites 

were identified during the remote mapping and based on size, landscape position and community type. 

A final determination of significance, however, can only be made after a site visit. So these sites were 

identified as "Potentially" significant in the attached GIS layers. 
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Figure 10. Potentially Significant Natural Canmunities 
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Of particular interest is the very large Waits River Hemlock-Northern Hardwood Forest. This forest 

consists of two nearby stands together comprising 1345 acres. A stand of this size typically has a lot of 

variation in terms of forest composition, land-use history and condition, but from remote sources, this 

large forest appears to be intact. 

Other mixed hemlock forests such as the Pond Brook, Bradford Center and Ira's Pinnacle sites may be 

significant communities given their size. There is also a very small site, the Wild Hill Dry Oak forest that 

warrants investigation. From remote sources, it appears that this may be a dry oak type similar to the 

one found on Wright's Mountain. As such, even small acreages ofthis uncommon community could be 

significant. Future inventory work is warranted to determine the significance of these sites. 

2.4 Management Recommendations for Significant Upland Communities 

Management recommendations for upland communities that are considered significant depend largely 

on the type of forest, how rare the community is, and how large of an area it typically occupies on the 

landscape. Communities are broken up into rarity ranks (S-ranks, see Appendix 1) as well as twica.l 

patch size. Large types like the Northern Hardwood Forest occur as matrix-forming furests. Forests like 

Hemlock-Northern Hardwood Forest occur in large to medium patches and forests like the Dry Red 

Oak-Pine communities occur in small patches. 

2.4.1 Matrix Communities 

Large, common, matrix-forming communities such as· Northern Hardwood Forests are much more 

resilient to small perturbations than rarer communities that occur in small patches. Activities such as 

well-planned logging operations would not likely have a detrimental effect on the overall community. 

Indeed, a forest management plan that incorporates wildlife habitat and mimics natural disturbance 

regimes can increase diversity on the landscape and ensure long-term regeneration of the stand. 

Because they are larger and more resilient, these forests can readily "recover" from most logging 

operations if the managers adhere to the Best Management Practices. Maintaining the integrity of these 

communities is more an issue of limiting the overall fragmenting development that would break up the 

forests and degrade their condition. For this reason, infringement by residential development on the 

edges of these communities is not a cause for concern as much as the development of large 

fragmenting features into the heart ofthe community. 
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2.4.2 Patch Communities 

The recommended management for large-medium patch communities (such as Hemlock Forests and 

Rich Northern Hardwood Forests) is similar to that presented above for the matrix communities. It 

differs primarily in the matter of scale. large fragmenting developments that cut across or reach into 

the center of these sites should be discouraged. Some degree of encroachment around the margins of 

these sites is tolerable as long as it does not impact or degrade a significant section (>20%) of the 

community. If some impact to these communities is inevitable, development that is clustered near the 

edges is preferable to those that are scattered over a wider area. Logging operations in medium-patch 

communities can also occur and not degrade the condition of the stand. However, large clear cuts that 

may be appropriate in matrix communities are not typically appropriate in these sites. Smaller patch 

cuts and thinning operations are generally recommended. 

Communities that occur in smaller patches such as Dry Red Oak-Pine Forests are generally more 

sensitive to disturbance than larger patch communities. The site conditions that give rise to these 

communities (geology, soils, slope, aspect etc.) are typically localized. This, coupled with the fact that 

they are small, means that any development in part of the community could have a detrimental effect 

on the entire stand. Responsible forest management operations in these sites can also be a challenge. 

If any cutting is to occur, only light selective logging is recommended. Fortunately, the trees in many of 

these sites are short, stunted and have very little marketable value . Because of their uncommon or rare 

status, excluding these sites from forest harvest operations is sometimes recommended. 

3. Wildlife Habitat 

The wildlife habitat in this study is defined by Contiguous Habitat Units (CHU). Each CHU is an 

assemblage of wildlife habitat features such as forested riparian buffers, ledges, deer wintering areas, 

wetlands, mast stands and early successional habitats which fimction together as a unit of diverse and 

relatively continuous wildlife habitat. The largest forested area, often the most valuable wildlife habitat, 

is the core area (largely free from most human activities). CHUs are largely a human-derived construct 

(as they are bound by our roads), but they represent the largest contiguous wild areas in the study area. 

The CHUs can be the basis of\vildlife management and planning for wildlife in the town ofBradford. 
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3.1 CHU Wildlife Habitat Components 

In constructing CHUs, core forest areas are combined with early succession habitats, forested riparian 

habitats, wetlands, deer wintering habitat, mast stands, and ledge or cliffhabitats. In some cases these 

specific wildlifi: habitat fi:atures (like riparian areas) may not add new area to the already mapped 

central core as they are often already subsumed within the core area boundary. In other cases (when 

they are tangential but not within the mapped core area) tbey add new area and additional acreage to 

the CHU. Each of the following habitat components can serve as a source of food or water, seasonal or 

year-round habitat, escape cover, breeding and rearing habitat, movement habitat or all of the above 

for one or more species ofwildlifi:. Fach ofthe CHU component features is discussed in detail below. 

3.1.1 Core Area 

Core habitat is forested wildlifi: habitat that is fur removed from human activities and their artifacts such 

as roads, houses, and active furm lands. For the purposes of this analysis, it is defined as forested land 

100 meters or more from regular human disturbance such as development, open fields and roads. This 

remote wildlifi: habitat is qualitatively distinct from small, fragmented habitats, in that it. provide~ 

important mating, nesting, feeding, and denning habitats for species that cannot survive in these 

human-dominated landscapes . These animals typically require travel corridors between various 

landscape patches that provide other distinct habitat elements. 

Core habitat is generally characterized as having a Jowe.r amount of forest edge habitat. Also in core 

areas, edge habitat is often ''soft" and the result of difrerences in ecological conditions such as a 

variable site aspect. In contrast, our human-caused "abrupt or hard" edges, occur where different land

uses have created different cover types or ages of communities. Edge habitat, and especially abrupt 

edge habitat, is characterized by extremes in climatic variables such as temperature and wind speed. 

Bird species composition and behavior is often different in edge habitat. 
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Figure 11. Wcmped(S" Slag tree 

Bradford Upland Natural Communitit!S and Wildlif~ Habitat 

A wide-variety of birdlife in the northeast utilizes the 

larger contiguous forests available only in core areas. 

These birds include species such as the broad-winged 

and red-shouldered hawks, owls, and furest songbirds 

like the ovenbird, wood thrush, scarlet tanager, pileated 

woodpecker, and the Canada and black and white 

warblers. Several of these species suffi:r from greater 

nest predation (by animals such as squirrels, raccoons, 

snakes and other birds) and nest parasitism (by other 

birds such as the brown-headed cowbird) where nesting 

grounds are near human disturbance and the habitat 

edges it creates. Bird populations throughout Bradford 

and the region, therefore, benefit from the deep forest 

"interior" habitat provided by core areas see Figure 12 

for core forested habitat locations in Bradford. 
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Figure 12: Core Forest Map 

Bradford Upland Natural Communities and Wildli1~ Habitat 

Remote wildlife habitat found in core areas can provide the various habitat elements for wide-ranging 

species such as fisher, bobcat, and black bear. Core areas are often hilly or mountainous, without easy 

access, and only rarely or seasonally visited by landowners, hunters, and loggers. Wide ranging species 

thrive in the remote habitat of the core areas. 

Core areas are often the most important "source areas" where reproductively active female bear, 

bobcat, fisher, and coyote can defend territories, have their young and contnbute to the overall 

population of these species. Jn genera~ the larger the core area size, the greater the population (and 

territories) of individual species it can support. larger populations are generally more stable over 
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Figure 13. Blad< bear 

Bradford Upbnd Natural Communities and Wildlife Habitat 

longer periods. Core areas often provide the breeding 

grounds and nurseries that support relatively high 

populations of these deep forest species. Although most 

human wildlife observations may be near town, within our 

small woodlots and crossing roads, it ~ these core areas 

that produce a surplus of young and without them many 

populations would likely decline. 

The smaller more fragmented wildlife habitats throughout 

Bradford, are dependent upon these large core habitats, 

for maintaining stable, self-sustaining populations of 

species that have relatively large home ranges (such as 

bear, bobcat and fisher). Animals living near humans, 

roads, pets, hunters, and trappers suffer higher rates of 

mortality than do animals deep in core wildlife habitats. 

The long-term maintenance of wildlife populations in 

Bradford may be dependent on keeping these core habitats biologically meaningful and free from 

deleterious :fragmentation. 

3.1.2 Ledge, Talus and Cliff Habitat 

udge habitat is generally associated with steep land and vertical rock structure. Vertical rock structure 

itself is only valued by a limited number of species such as nesting peregrine falcon, common ravens, 

and the small-footed bat. If the ledge is broken, that is, with crevices, hollows and caves, it becomes 

important habitat for a wider variety of animals. 
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In many areas throughout the northeast, bobcats use 

ledges for courting and breeding grounds and the 

broken ledge (often at the foot of a ledge) for birthing 

and rearing of their young. Broken ledge is considered 

defendable from predators like the coyote that may try 

to kill and eat bobcat young. Bobcats (and other 

animals) are reported to also utilize broken ledge (similar 

to coyote and fisher) when it's cold and snowy as well as 

when it's hot (for relief from the heat). There is some 

evidence that ledges racing south and west (areas that 

generally are more exposed to the sun) may receive 

higher use by certain species and are more valuable to 

wildlife. 

Porcupines and raccoons also live in ledge hollows., 

under larger rocks, and in deeper cave-like structures in 

ledge and talus environments. Fisher and coyote often 

use these sites for protection from the weather while moving throughout their home ranges. Ruffed 

grouse and small rodents often utilize these areas for varying periods of time. Figure 15 shows the 

likely ledge and talus areas that we're identified in Bradford, and more are assumed to exist. 
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Figure 15: Potential Laige, Cliff and Talus Habitats 

3.1.3 Bear Wetlands 

Black bear utilize a wide variety of wetlands during the spring and summer months. Forested, shrubby, 

beaver-flow wetlands, and forested seeps are sought out fur the flush of early vegetation that often 

grows in these environments. In the early spring, wetlands with ground-water discharge promote an 

early growth ofleafy green vegetation at a time when the trees are still barren of nutritious buds and 

new leaves. Black bears (as well as deer and turkeys among other animals) will utilize this fuod source 

and also search out plant roots, grasses, sedges and ants in these environments. Free flowing water is 
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also available at many of these wetlands. Bear wetlands typically have shrubs or tree vegetation nearby 

which provide concealment. 

Figure 16. Potential bear wetland 

Throughout the Bradford area furested seeps are 

probably the most heavily utilized wetlands by bear. In 

many locations these seep wetlands are located in 

remote areas relatively close to bear denning areas far 

away from humans. As such, they warrant special 

protection for their wildlife value. 

Tue wetlands identified as preferential bear habitat in 

this study represent a mix of wetlands that were either 

observed in the field to have sign of bear use or were 

determined to be potential candidates to fulfill bear 

wetland habitat requirement (i e. sufficient cover for bear use and potential food resources) based on 

their community type and cover characteristics. 
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Figure 17: Map al Potential Bear Wetlands 

3.1.4 Early Successional Habitat (ESH) 

ffiH is forested habitat that is characterized by regenerating young, often dense shrubs, saplings or 

trees . Active forest management or natural disturbances such as disease infestation, ice storms, or wind 

blow can sufficiently open the forest canopy to sunlight and encourage a new growth of woody 

vegetation. Old fields and power line ROWs with a substantial shrub component were also identified as 

ffiH in this study. ffiHs are important for many species of birds and mammals. Bird species that thrive 

in areas with tree saplings and shrubs include: the song sparrow and field sparrow, chestnut-sided and 
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golden-winged warbler (rare), common yellowthroat, gray catbird, indigo bunting, brown thrasher, 

American woodcock, and ruffed grouse. 

Figure 19. Bobcat 

IBH that is inter.;persed with older forestland, old fields, and wetlands 

harbors many small mammals that are prey for predators. Snowshoe 

hare , woodchucks, white-footed and woodland jumping mice, and 

shrews are often found in high densities in areas of successional 

patches on the landscape . Red and gray fox, coyote, ermine , skunk, 

raccoon, and bobcat will search these patches for food . Black bears 

and other animals will utilize these areas extensively in years when 

berry-producing shrubs are thick 

with fiuit. 

Recently, early succession patches within an otherwise furested matrix 

have been shown to provide feeding habitat to bird species that were 

otherwise thought to be forest "interior" specialist. These birds visit 

the fruit and insect rich openings between the end of the breeding 

season and beginning of migration to bulk up on the copious foods in 

preparation for the long migratory :flights. Figure 18. Hare 
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Figure20: Early &Jccessional Forest Habitat Map 

3.1.5 Forested Riparian Habitat 

Forested streamside riparian habitats are important for species that utilize the aquatic habitats, 

terrestrial vegetation and cover that are provided. Riparian forested vegetation anchors the stream 

shoreline and limits streambank erosion. It also provides coarse woody debris to streams which adds to 

the stream structural and substrate diversity as well as provides food that fuels stream food chains. In 

addition, the tree canopy provides critical shade important for maintaining cooler water temperatures 

necessary for fish survival. The contnbution of coarse woody debris (especially during leaf-fall on low 

order streams) to energy budgets of shady headwaters streams is pronounced. 
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Amphibians such as the green frog and the 

Northern dusky and two-lined salamanders live 

along streams in forested habitat and utilize the 

adjacent riparian environment. The raccoon and 

long-tailed weasel use streamside forested 

habitats to hunt for food and for denning habitat. 

The moose and white-tailed deer use streams 

and streamside forested habitats for cover and 

Figure 21. Waits RiVS" forests! riparian area 
water. Aquatic animals such as the river otter, 

mink, muskrat, and beaver use streamside 

vegetation for cover, denning and food. Several species of bats such as the little brown myotis and the 

big brown bat use these environments to hunt fur insects. Birds such as the belted kingfisher, wood 

duck, red-shouldered hawk, snipe, Fastem screech and barred owl, the wood pee-wee and alder 

flycatcher, American gold finch, tufted titmouse, and the yellow, Canada, and cerulean warblers make 

extensive use of forested riparian habitats. 

Forested riparian areas also function as important travel corridors for a variety of wildlife species. Often 

these zones are the only treed route affording cover and facilitating movement. 
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Figure22: Forested Riparian Habitat Map 

3.1.6 Mast Stands 

Masting trees are those which synchronize fruit production in an area. Within &adford ''hard mast" 

trees are Northern red oak and American beech trees. These trees, when found clumped into stands, 

are regularly frequented by many species ofwildlifu. 

Various sized beech and oak stands have been identified within Bradford. When beech and oak stands 

are remote, use by black bear is generally higher than stands near human activities. Wildlife attracted 
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to the fruits of American beech (beechnuts) and oak trees (acorns) include squirrels, wild turkey, deer, 

Figure 23. Bear scared beech tree 

and bear. 

Bear will climb the beech trees in full to gather 

beechnuts, leaving scars from Lheir climbing 

activities. Tuey often return in spring and scavenge 

beechnuts from the ground under the beech trees. 

Bears act in a similar fushion in search of acorns, 

however, their climbing activities do not usually 

leave persistent scars and their use is therefore 

difficult to detect on the tree itself 

This study compiled known mast resources, field 

identified stands and utilized natural community 

designations to identify probable stands of mast 

trees. Additional mast stands, especially American 

beech stands are likely present on the landscape. 
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Figure24: Hard Ma&StandsMap 

3.1. 7 Deer Winter Habitat 

In years where significant amounts of snow accumulate in the woods, white-tailed deer utilize 

evergreen forests for winter habitat. Evergreen trees intercept snow as it falls to the ground generally 

resulting in shallower snow depths. These habitats offi:r an overhead canopy of needles that shield 

deer from the cold. Deer congregate in these areas when snow depths exceed about 15 inches and 

often remain until the snow melts in spring. These winter habitats can be critical in limiting the energy 

expenditures of deer and supporting the overall survival of this species in the north. 
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Deep snow can occur anywhere within Bradford, but probably lasts longer into spring in the higher 

elevation areas within town. Years with significant snow cover mixed with cold temperatures tax the 

deer population. In these years, or over multiple years with several harsh snow winters, the cumulative 

drain on deer energy resources can take its toll For this reason deer wintering habitats are seen as 

crucially important to the long-term maintenance of deer populations in the Bradford region. 

Deer winter habitat that races into the sun (either west or south) is often more valuable than east or 

north fucing areas. Eastern hemlock, balsam fir, and Northern white-cedar stands provide the best 

cover and food value to deer, but pine and spruce will sometimes be utilized. These deer winter 

habitats are also home to bobcat, fisher, coyote, and scavenging bears that come looking for live deer 

to eat during the winter or carrion to scavenge in spring. Other animals such as conifer-nesting birds, 

porcupines and fox utilize these habitats during other seasons. 
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Potential Oeer V\Jinler Habitat 

Figure25: Deer Winter Habitat Map 

For this study, potential deer winter habitat was divided into either "likely" or ''potential" categories (see 

Figure 25 above). likely deer winter habitats are comprised of evergreen dominated forests such as 

Hemlock Forests and Hemlock-Northern Hardwood forests that have a west, south, or southwest 

aspect. These natural communities often receive the heaviest deer use and the most consistent from 

year to year. These "likely" deer winter habitats are those generally sought out in the longest, coldest, 

and snowiest winters. The strong spring sun in these communities melts snow early and warms cold 

bodies. 
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Figure26. Eastern hemlock deer winte- habitat 

Potential deer winter habitats may be less likely to be 

used by deer each year-particularly in the coldest and 

snowiest of years. Some of these comm unities may 

not offer the most protection from the cold resulting 

from a less complete evergreen canopy, the 

dominance of tree species that do not form a closed 

protective treed canopy, or even from having a cold 

northern aspect. Some of these deer winter habitats 

may be abandoned in early or mid-winter for other 

more protective overwinter habitats and some may 

function in varying capacity throughout the winter. 

All winter deer habitats provide some thermal benefits and aid deer in fending off starvation, cold and a 

continually declining energy budget during the harsh winter and spring months. Fnergy loss during the 

winter and spring is cumulative, that is, whatever fat and energy are lost by deer during the early winter 

months are not available for deer metabolism during late winter and spring. For the most part, it is not 

until plants produce green leafy material or ripen buds in spring that deer climb out of their energetic 

downhill spiral. 

3.1.8 Grassland Bird Habitats 

There is a whole suite of bird species that do not utilize furested (or early successional forest) 

environments to fulfil their breeding requirements. In the &adford area, grassland birds are the largest 

non-forest dwelling group, and perhaps the assemblage of species most at risk Grassland bird species 

utilize open field grasslands, typically of at least 10 acres or larger for their breeding, nesting and 

feeding. Many of these species are historically more associated with mid-western prairie habitats, but 

have established a foothold in the open agricultural fields throughout the northeast. These species, 

such as bobolink, savannah sparrow and grassland sparrow are seeing drastic population declines 

attributed to a variety offuctors. As agricultural practices become more and more mechanized and new 

genetic modification and nutrient application technologies allow far more frequent grass harvesting, 

many young fledglings are destroyed while still in the nest from contact with haying equipment. Add to 
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that the conversion of hayfields to row crops such as com and soybeans and extensive deforestation of 

winter habitats in South and Central America, and these species are losing ground quickly. 

Grassland habitats were mapped in this study based on remote review of cover conditions as apparent 

in aerial photographs . Since grass conditions are highly temporal and very dependent on current 

management practices, this is only a snapshot of potential grassland that may be providing habitat for 

this group of species . 

• Cl = 
Figure 27: Grasaand Habitats Map 
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There is a whole suite of bird species that do not utilize grassland environments to fulfil their breeding 

requirements. According to the current tally from the 2003-2007 breeding bird atlas there are over 200 

bird species that breed in the State ofVermont. In fuct, the northern New-Fngland region is referred to 

as a "veritable breeding fiictory" by the Partners in flight land Bird Conservation Plan (Rich et a~ 2004) 

for its abundance ofbreeding neo-tropical migrating bird species. 

Due to this extensive list of breeding bird species, 

discussion ofbreeding birds in the Ihdford is focused 

primarily on a set of 40 "Responsibility Species" as 

developed by Audubon Vermont. This list covers a 

range of species that have a high proportion of their 

breeding population within our Atlantic Northern Forest 

region. 

Many of these species are experiencing global declines 

in population, sometimes severe. However many of 

these are fuirly fiimiliar to anyone who spends a bit of 

time in the forests and fields of central Vermont. Focus Figure 2s Scarlet tanags", an Interior f<X"est bird 

on these species, and their habitat requirements will help insure that these birds, ubiquitous to our 

region, remain common and tha! those experiencing sharp declines may be stabilized or restored 

before being lost fur good. 
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Figure 29: Audubon Vermont- Responsbility ~ecies 
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3.2 Contiguous Habitat Units (CHUs) Analysis 

• m 

/ 
n ~uooW 

8f00~ _1' ,,. 

~ Contiguous Habital Units 

Figure 30. Contiguous Habitat Units Map 

A total of seventeen contiguous wildlife habitat units (CHUs) were identified in Bradford. The following 

table provides summary data for specific habitat components within the CH Us for the town. A summary 

data table is provided in Appendix 3 detailing the individual habitat elements within all the CHUs. 
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Habitat Feature Total Amount in All CHUs in Bradford 

Core Habitat 7109 Acres 

Deer Winter Habitat 8223 Acres 

Streams 50 Miles 

Wetland 302 Acres 

Early Succession 455 Acres 

Forested Riparian 1596 Acres 

Vernal Pools 25 Count 

Conserved Land 948 Acres 

For each CHU presented below a list of habitat features is provided. Features in black are present 

within the unit, and those in grey are absent. 

Each CHU is also assigned a "Habitat Block" ranking. In 2012, the Vt. Dept. of Fish and Wildlife 

completed a project to map and quantify large blocks of wildlife habitat throughout the State of 

Vermont. The inputs used in the project were of a courser scale than applied in the development of 

Bradford's CHUs, but the habitat blocks identified by Vt. F&W cover the entire state and are ranked 

relative to habitat areas statewide. Each CHU in Bradford has been assigned the priority ranking value 

of the underlying Habitat Block. The Vt. Habitat Block scale runs from 0 to 10, with 0 being the lowest 

priority ranking and 10 the highest. The Bradford CHUs all participate in habitat blocks ranging from 3-

7 on the statewide scale. For more information on the Vt. F&W Habitat Block project see: 

http://tinyurl.com/VtFWHabitatBlocks. 
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1.:::: "."'=:.: · '= :'-.: --: :::-= r-.:.c~ 2~res is a discussion of each of the CHUs. Included in that 

_'._: -~..:.-;-; 3 :~ CSX'SSmcm of horizontal diversity. Horizontal diversity is a measure of the change in 

·.::-;-=~"':2 typs, ages, and conditions across an area of undeveloped land. These patterns or changes 

2;: re::ult from dfffering bedrock and soil types, or past land use or management activities. 

In general, the greater the change in vegetative diversity across an area, the greater the overall species 

diversity of animals within that area. This applies most directly to mammals, such as fox. coyote, deer, 

moose and black bear, but horizontal diversity is also applicable to bird species. Mammals and birds 

often need different vegetative structure and species composition to fulfill various habitat needs 

throughout a life cycle or season. For instance taller trees may be utilized for singing and the feeding 

activity of a bird while the nesting activities may be focused low in the canopy on smaller saplings or 

shrubs. Black bear may utilize mid to older American beech trees for fall feeding and then travel to 

beaver-complex wetlands for spring and summer feeding and utilize areas of dense cover for travel 

corridors. A wide variety of habitat types can translate into more prey opportunities for predators. In 

general, when prey populations are higher -- predators respond with greater reproduction and are 

more numerous as well. When species specific habitat features, and on-going human disturbances o·n 

the landscape are not otherwise limiting, an increase in horizontal diversity usually produces an increase 

in mammalian and bird species diversity. The site context, i.e. the surrounding land-uses, plays an 

important role in determining the influence of horizontal vegetative diversity on animal species richness 

(diversity of species) as well. 
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3.2.1 River Hill CHU 

River Hill 
171.3Acres 

Core Forest 
Deer Winter Habitat 

Wetlands 
••• ~I i ,' :.' ~ ' : '~ ~:: 

Forested Riparian 
. ' ' ':' -~: ~ ' ~ 

Ledge/Cliff/Talus 
Bear Wetlands 

0% Conserved 
ANR Block Prlorltv; 1 

Bradford Upland Natural Communities and Wildlife Habitat 

River Hill CHU is located at a fairly low elevation site along the Connecticut 

River in the extreme southeastern corner of Bradford. This CHU is somewhat 

isolated and contained within a largely agricultural landscape. This relatively 

small 171 acre CHU consists of forested and wetland wildlife habitat. The 

forest is a mix of Eastern hemlock, northern hardwood species, white pine, and 

red oak and provides conifer cover and potential deer winter habitat. The 

unit's wetland marsh, may be used by Connecticut River aquatic species such 

as mink. river otter, and numerous bird species. The site may contain potential 

ledge habitat as well. The River Hill CHU exhibits low horizontal diversity. 

3.2.2 Spaulding Hill CHU 

Spaulding Hill 
148.9Acres 

Core Forest 
Deer Winter Habitat 
Streams 

Early Succession 
Forested Riparian 

0% Conserved 
ANR Block Priority; 7 

The Spaulding Hill area is a 149 acre CHU located between an elevation of 

800-1285 feet along the southern edge of Bradford. It is small at 149 acres, 

however the Spaulding Hill forest is part of the northern edge of a much 

larger 10,000 acre contiguous forest block that is mainly in the Town of 

Fairlee. The area has over 50 acres of potential deer winter habitat as well as 

forested riparian wildlife habitat. Deer winter use was evident in both 2014 

and 2015. The Spaulding Hill CHU has a high horizontal diversity containing 

many different vegetative types. 
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3.2.3 Rowell Brook CHU 

Rowell Brook 
891.3 Acres 

Core Forest 

Deer Winter Habitat 

Streams 

Wetlands 

Early Succession 

Forested Riparian 

Mast Stands 

Ledge/Cliff/Talus 

Bear Wetlands 

Sig. Nat Comm 

0% Conserved 

ANR Block Prioritv: 7 

Rowell Brook CHU is located at a mean elevation of 870 feet along Bradford's 

southern border. The Rowell Brook CHU consists of an 891 acre largely 

forested parcel that is part of the much larger forest block extending south 

into Fairlee, actually connecting to the Spaulding Hill CHU outside Bradford. 

This area contains over 620 acres of potential deer winter habitat and provides 

over 640 acres of deep woods core wildlife habitat in Bradford. Winter road 

tracking exercises revealed extensive deer winter use during both 2014 and 

2015. This CHU has extensive forested riparian habitat, streams and a few 

wetlands. The Mill Pond and Rowell Brooks flow through the CHU. The site 

also contains mast trees, potential bear wetlands, ledge habitat, and small 

amounts of early succession shrubland wildlife habitat. Overall however, the 

Rowell Brook site is fairly uniform in vegetative types and exhibits a low 

horizontal diversity. 

3.2.4 South Bradford CHU 

South Bradford 
309.9Acres 

Core Forest 

Deer Winter Habitat 

Streams 

Wetlands 

Early Succession 

Forested Riparian 

Vernal Pools 

0% Conserved 

ANR Block Prioritv: 4 

The South Bradford CHU is a relatively high (mean elevation of 1212 feet) 

forested area along Bradford's southern boundary with West Fairlee. This 310 

acre area is adjacent to a larger forest habitat block to the south in West 

Fairlee and bounded by roads and agricultural land uses to the north. The 

South Bradford CHU contains moderate amounts of deer winter habitat, 

stream and forested riparian habitat, and lesser amounts of wetland area. The 

site contains over 15 acres of early succession habitat and 2 vernal pools have 

been identified. This small CHU is quite diverse in vegetative types and has a 

high horizontal diversity. 
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3.2.5 West Fairlee CHU 

West Fairlee 

442.3Acres 

Core Forest 

Deer Winter Habitat 

Streams 

Wetlands 

Early Succession 

Forested Riparian 

Mast Stands 

Bear Wetlands 

_ • · · 1 ~ > I , ~ :: 

O"lo Conserved 

ANR Block Priority: 7 

This CHU is 442 acres with 256 acres of core wildlife habitat. The West Fairlee 

CHU is located high on the landscape along the town's southwestern edge. 

Much of the West Fairlee CHU forest is coniferous, with much hemlock 

potentially providing deer . winter habitat. Over 3.5 miles of streams and 

forested riparian habitat provide aquatic wildlife and fish with a place to live. 

This relatively small unit has a low horizontal diversity. 

3.2.6 Ira's Pinnacle CHU 

Ira's Pinnacle 
803.3Acres 

Core Forest 

Deer Winter Habitat 

Streams 

Wetlands 

Early Succession 

Forested Riparian 

Mast Stands 

Bear Wetlands 

Vernal Pools 

Sig. Nat Comm 

0% Conserved 

ANR Block Priority: 7 

Ira's Pinnacle is a relatively high CHU (mean elevation of 1114 feet) located in 

the southwestern corner of Bradford. Ira's Pinnacle forms the northern 

boundary in Bradford of a 13,000 acre forest block located in Corinth, West 

Fairlee and Vershire. Ira's Pinnacle is over 800 acres in size providing 529 acres 

of deep woods core wildlife habitat. With over 615 acres of potential deer 

winter habitat, much of it dominated by hemlock, deer in the region seek out 

this forest during cold, snowy winters. The CHU also provides mast trees, 39 

acres of early succession habitat, and over 3 miles of stream and forested 

riparian wildlife habitat. Bear wetlands are located within the CHU, and 1 

vernal pool has been identified. Over the entire unit however, this CHU 

exhibits a low horizontal diversity. 
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3.2.7 West Bradford CHU 

West Bradford 

309.9Acres 

Core Forest 

Deer Winter Habitat 

Streams 

Wetlands 

Early Succession 

Forested Riparian 

Vernal Pools 

0% Conserved 

ANR Block Priority: 4 

The West Bradford CHU is a small 310 acre habitat on the town's western 

border adjacent to the Town of Corinth. The area is bordered by residential 

development and roads but provides 185 acres of core wildlife habitat. 

Potential deer winter habitats including some with hemlock forests are found 

here. Some deer winter use of these conifer forests was suggested by winter 

road tracking exercises. The West Bradford CHU exhibits a moderate 

horizontal diversity. 

3.2.8 Waits River CHU 

Waits River 

2097.B Acres 

Core Forest 

Deer Winter Habitat 

Streams 

Wetlands 

Early Succession 

Forested Riparian 

Mast Stands 

Bear Wetlands 

Vernal Pools 

Sig. Nat Comm 

4% Conserved 

ANR Block Priority: 5 

The Waits River CHU is large wildlife habitat located in central Bradford across 

a broad range of elevations from under 500 feet to over 1400 feet. It is 

adjacent to the Bradford Center and Wright's Mountain CHUs which taken 

together make up the largest area of forestland in Bradford. This CHU is over 

2000 acres in size and contains 1177 acres of core wildlife habitat. 

This site contains 1638 acres of potential deer winter habitat, including 

extensive areas dominated by Eastern hemlock. In both 2014 and 2015, winter 

tracking exercises revealed winter deer use of these areas. Waits River CHU 

has over 7 miles of streams and rivers, including the Wait's River and extensive 

forested riparian habitat. This CHU contains 55 acres of swamp and marsh 

wetland wildlife habitat, 102 acres of early succession habitat, and potential 

bear wetlands. The site contains small areas of mast bearing forests and 4 vernal pools have been 

identified. Waits River provides extensive habitat for deep forest species such as bear, bobcat fisher, 

songbirds, raptors and owls, as well as aquatic habitat for species such as shorebirds, mink, otter, and 

fish. This large CHU has a moderate horizontal diversity. 
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3.2.9 Low-St. John CHU 

Low-St.John 
717.6Acres 

Core Forest 

Deer Winter Habitat 

Streams 

Wetlands 

Early Succession 

Forested Riparian 
• .. !· 

Bear Wetlands 

Vernal Pools 

Sig. Nat Comm 

7% Conserved 

ANR Block Priority: 4 

The Low-St. John CHU is 718 acres in size located along I-91 at a mean 

elevation of 924 feet and is bound to the east by a well-travelled paved road. 

Only 357 acres of this CHU is core wildlife habitat, but it does provide 576 

acres of potential deer winter habitat including some areas dominated by 

Eastern hemlock. The Low-St. John contains 34 acres of wetlands, 42 acres of 

early succession habitat, and a potential bear wetland. Four vernal pools have 

been identified in the area and 2.5 miles of stream provide 88 acres of 

forested riparian wildlife habitat. The Low-St. John CHU has a moderate 

horizontal diversity. 

3.2.10 Bradford Center CHU 

Bradford Center 
1419.6 Acres 

Core Forest 

Deer Winter Habitat 

Streams 

Wetlands 

Early Succession 

Forested Riparian 

Mast Stands 

Ledge/Cliff/Talus 

Bear Wetlands 

Sig. Nat Comm 

2% Conserved 

ANR Block Priority: 6 

The Bradford Center CHU is a 1420 acre area in the center of town and 

bordered to the south by the Wait's River at a mean elevation of 805 feet. 

This extensive CHU provides 907 acres of core wildlife habitat and contains 

over 1200 acres of potential deer winter habitat. The road tracking surveys of 

both 2014 and 2015 reveal extensive deer use of the area's winter habitat, 

much of which has an Eastern hemlock component. The Wait's River itself 

provides extensive fish habitat as well as shoreline habitat for birds, mink, river 

otter and other water-loving species. The Bradford Center CHU has over 7 

miles of stream and rivers and over 240 acres of forested riparian habitat. This 

CHU also has smaller amounts of early succession, and wetland habitat and 

potential bear wetlands as well as 30 acres of conserved land. Overall, this 

large CHU exhibits a low horizontal diversity. 
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3.2.11 Chase Hollow CHU 

Chase Hollow 

228.4Acres 

Core Forest 

Deer Winter Habitat 

Streams 

Wetlands 

Early Succession 

Forested Riparian 

',<' 

~ : .•; 

Bear Wetlands 
... .._:' - '' 

0% Conserved 

ANR Block Priority: 3 

Chase Hollow is located in northcentral Bradford at a mean elevation of 1130 

feet. The 228 acre CHU provides 82 acres of core wildlife habitat and 217 

acres of potential deer winter habitat. Some use of this winter habitat by deer 

was observed during road tracking exercises. Chase Hollow is close to the 

Bradford Center and Wright's Mountain CHU's and may benefit from its 

proximity to these wild areas. The site does have 1.8 miles of stream and 

small amounts of forested riparian, early succession habitat, and wetland 

wildlife habitat. Chase Hollow has a potential bear wetland. This fairly small 

CHU has a high horizontal diversity. 

3.2.12 Taplin Hill CHU 

Taplin Hill 
546.7 Acres 

Core Forest 

Deer Winter Habitat 

Streams 

Wetlands 

Early Succession 

Forested Riparian 

Sig. Nat Comm 

0% Conserved 

ANR Block Priority: 5 

Taplin Hill is located along the western edge of Bradford at a mean elevation 

of 942 feet and is part of a 1000 acre wildlife habitat mostly found in Corinth. 

The 547 acre CHU provides 355 acres of core wildlife habitat and 265 acres of 

potential deer winter habitat. Taplin Hill contains 1.6 stream miles and 

provides 71 acres of forested riparian wildlife habitat. The South Branch of the 

Wait's River crosses this CHU. The site also has 49 acres of early succession 

wildlife habitat. This relatively large CHU is quite diverse and has a high 

horizontal diversity. 
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3.2.13 Roaring Brook CHU 

Roaring Brook CHU 

813.6Acres 

Core Forest 

Deer Winter Habitat 

Streams 

Wetlands 

Early Succession 

Forested Riparian 

Mast Stands 

Ledge/Cliff/Talus 

Bear Wetlands 

Vernal Pools 

Sig. Nat Comm 

25% Conserved 

ANR Block Priority: S 

3.2.14 Newbury CHU 

Newbury 

223.4Acres 

Core Forest 

Deer Winter Habitat 

Streams 

Wetlands 

Early Succession 

Forested Riparian 

Bear Wetlands 

0% Conserved 

ANR Block Priority: 4 

Roaring Brook CHU is located in the northeastern section of Bradford at a 

mean elevation of 697 feet. This CHU is 814 acres is size and contains 560 

acres of core wildlife habitat. The site provides 532 acres of deer winter 

habitat some of which is dominated by Eastern hemlock cover. Roaring 

Brook CHU contains the Roaring Brook watercourse and 1.8 miles of total 

stream habitat and 56 acres of forested riparian wildlife habitat. Roaring 

Brook has over 28 acres of wetland, including a potential bear wetland, ledge 

and mast-bearing trees. The site contains 45 acres of early succession 

habitat and 2 vernal pools have been identified within the CHU. 203 acres of 

this CHU are conserved. Roaring Brook has a moderate horizontal diversity. 

The Newbury CHU is located at a mean elevation of 806 feet elevation along 

the town's northern border. l-91 borders this 223 acre CHU to the east. The 

Newbury CHU provides 147 acres of core habitat, and 149 acres of potential 

deer winter habitat. The results of the road tracking survey found use of this 

area by deer during one winter. The Newbury CHU has over 1.5 stream miles 

and 38 acres of forested riparian habitat. 

43 



3.2.15 Goshen CHU 

Goshen 

101.3 Acres 

Deer Winter Habitat 

Streams 

Wetlands 

Early Succession 

Forested Riparian 

Bear Wetlands 

0% Conserved 

ANR Block Priority: 4 

Bradford Upland Natural Communities and WilcUife Habitat 

The Goshen CHU is a 101 acre area surrounded by grasslands in northcentral 

Bradford. With a mean elevation of 993 feet, this site contains no core wildlife 

habitat, but does provide 71 acres of potential deer winter habitat at least 

some of which has an Eastern hemlock forest component. Associated with its 

1.7 miies of stream are 27 acres of marsh and beaver-influenced wetlands and 

47 acres of forested riparian wildlife habitat. The small Goshen CHU is quite 

diverse and exhibits a high horizontal diversity. 

3.2.16 Wrights Mountain CHU 

Wrights Mountain 
1633.6Acres 

Core Forest 

Deer Winter Habitat 

Streams 

Wetlands 

Early Succession 

Forested Riparian 

Mast Stands 

Ledge/Cliff/Talus 

Bear Wetlands 

Vernal Pools 

Sig. Nat Comm 

36% Conserved 

ANR Block Priority: 7 

The Wrights Mountain CHU is a large 1634 acre forested area that provides 

1280 acres of core wildlife habitat in the northwest section of Bradford at a 

mean elevation of 1141 feet. This wild forested area continues north into 

Newbury and comprises over 5000 acres of contiguous wildlife habitat. This 

CHU has 1041 acres of potential deer winter habitat which based on road 

tracking exercises was used by deer in both 2014 and 2015. Wrights 

Mountain contains 7.8 miles of stream and rivers, including the Wait's River 

and contains over 230 acres of forested riparian wildlife habitat. The Wait's 

River provides habitat for a cold-water fishery and habitat for water birds and 

aquatic mammals such as otter and mink. The forest contains ledge habitat as 

well as early succession habitat, and 35 acres of swamp and marsh wetland. 

The CHU has potential bear wetlands and extensive areas of mast trees which when combined with its 

remoteness provides suitable black bear habitat. Wrights Mountain contains 590 acres of conserved 

land and 10 vernal pools have been identified within this CHU. The Wrights Mountain CHU is not only 

large but also exhibits a high horizontal diversity. 
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3.2.17 Meadow Brook CHU 

Meadow Brook 
541 .6Aaes 

O>re Forest 
Deer Winter Habitat 
$reams 
Wetlands 
Early S.JCX:ession 
Forested Rparian 

Bear Wetlands 
. ' '. :, : : ' ::' 

0%0>nserved 
ANRBlod< R'iority: 4 

3.2.18 Travel Corridors 

The Meadow Brook CHU is located in the northwestern corner of Bradford at 

mean elevation of 917 feet. This 542 acre CHU provides 248 acres of core 

wildlife habitat. This site offers 418 acres of potential deer winter habitat and 

road tracking surveys found Meadow Brook to be used by over-wintering deer 

in 2014 and 2015. Eastern hemlock and spruce are common deer winter 

habitat species in this CHU. Meadow Brook CHU includes areas of the Wait's 

River and Meadow Brook, providing 4.5 miles of fisheries and aquatic mammal 

and bird habitat. There are 28 acres of wetlands, including potential bear 

wetlands, 107 acres of forested riparian habitat, and 27 acres of early 

succession wildlife habitat within the Meadow Brook CHU. The Meadow Brook 

CHU has a low horizontal diversity. 

Travel corridors are places where landscape and land use characteristics combine to form an area where 

wildlife can move across roads to and from different habitat areas. Many species of wildlife utilize a 

diversity of different habitat and plant community types within their home ranges (or territories). 

Wildlife move across the landscape for a variety of reasons, most often in search of new territories, food 

resources, or potential mates. 

A good example to illustrate seasonal wildlife movements is that of the black bear in Vermont. The 

black bear typically moves in spring from its high, remote denning areas to wetlands (often forested 

seeps) lower on the landscape. In summer, bear will seek berry patches (soft mast) in openings and 

along old logging roads within the forest. In fall, bears will move to beech stands, orchards, or corn 

fields depending on the availability of natural foods in the forest. 

Many of the wide ranging wildlife corridors identified in Bradford are located within areas of limited 

development and contain large, significant habitat features in close proximity to the corridors. As 

would be expected, wide ranging mammals are likely to find these areas most preferential as movement 

zones due to the relative lack of human disturbance and the necessities of moving between critical 
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food, cover and/or other habitats . General wildlife corridors for wide ranging species are shown on 

Figure 31. 
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Moderate Oualily Conidors 

Hilh Quglily Com!ors 

~uous Habitat Units 

Flgure31: Potaitial WildlifeCorridorsMap 

Improvement and expansion of the vegetated buffer conditions of the Connecticut River and the 

tributaries feeding it would greatly assist in providing travel corridors throughout the 1$adfurd area 

without putting undue burden on agricultural or development activities. 
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These probable corridors should be field verified and, if used by wildlife, should be considered as high 

conservation and protection priorities. Additional corridor areas may also be discovered in the course 

of additional field and more detailed, site-specific remote evaluation. 

As part of the field assessment, winter road tracking was conducted with the goal of documenting road 

crossings and travel corridors currently being used by wildlife in Bradford. The Road Tracking Map, 

Figure 32 below, presents the summary of this data. Tracking data is discussed in greater detail for 

CHUs in the previous section. 

Potential Road Crossings 

• Moderate Value Road Crossings 

m .~ _ _ Htgh Value Road Crossings 

~ High Value wt Concentrated Use 

Observed Tracks 0 <5 o s..10 o >10 

Figure 32. Road Tracking Map 

47 



Bradford Upland Natura! Communities and \.Vildlife Habitat 

3.3 lflildlife Habitat Overview for Bradford 

Typical of much of hilly Vermont countryside, paved and non-paved roads sub-divide the town of 

Bradford into smaller and smaller functional wildlife habitat units. The South, Fairground, Wait's River, 

Goshen and Tarbox Roads act as partial barriers to wildlife and wildlife movements around Bradford. I-

91 is a more complete barrier for most wildlife. Bradford's Contiguous Habitat Units (CH Us) vary in size 
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llUlll lllC IQl~'C L..L.VV CJ\..11>:: \1\1011.~ l'\IVC::I '-1 IU YV\IYll 1.V I.II~ .L.VV U\..l'C '-..JV~ll\...11 '-1 'VI Ull ..... "-'1 '-"-'UI .. "' ....... ,1"-'"- .... ,,,_ 

even smaller areas of wildlife habitat in Bradford--down to the individual trees in Bradford Village-

that provide sustenance and nesting habitat for squirrels. 

The largest un-fragmented wildlife habitats are the Bradford Center, Waits River, and Wright's Mountain 

CHUs. These three large CHU's combined provide over 5100 acres of un-fragmented, wild, largely 

undisturbed wildlife habitat. These CHUs provide extensive areas of core wildlife habitat largely free 

from edge habitat where predator and prey alike live far away from the artifacts of human existence. 

The Wright's Mountain area is also adjacent to large wild forests in Newberry north of Bradford and 

wildlife likely moves between the two areas. 

Figure 33. Moose 

These large CHUs provide extensive habitat for Bradford's deep 

forest species, many of which require large tracts of forestland 

with varied habitat features such as a mix of forest types, 

wetlands, ledge, mast-bearing trees, and early succession 

vegetative types. Dominant reproductively active females of 

species such as black bear, fisher, bobcat, and moose establish 

home ranges in the large CHUs incorporating the best of all their 

various habitat requirements. Moose inhabit the forests of 

Bradford and considerable moose sign was evident in the 

Wright's Mountain region. Many of these deep forest species 

also require access to varied and disparate habitat features, such 

as specific foods during defined times of the year, microhabitats 

such as ledge for breeding or relief from inclement weather, or 

access to the aquatic resources of streams, ponds, and wetlands. Different habitat features can be used 
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for breeding, rearing of young, refuge from weather, competitors, predators, as sources of food and/or 

water, or as refuge from humans, their pets, and their disturbances. 

The core forests with less human disturbed forest edges provide excellent habitat for many species of 

bird life. These large forests provide nesting habitat for species of hawk, owl, and songbirds such as the 

scarlet tanager and black-throated blue warbler that nest preferentially in Bradford's larger forest 

blocks. Core forests generally contain lesser amounts of edge habitat. For many songbirds, this is a 

bonus. Often with edge habitat comes an increase in nest predators, such as cats, snakes, and 

raccoons. In the northeast, the parasitic brown-headed cowbird lays its eggs in the nests of other 

unsuspecting songbirds-causing a decrease in the reproductive success of many of these host birds as 

the young cowbird grows rapidly and outcompetes the host birds own young. 

It is these larger CHU's and their core forests that provide the greatest area and the greatest potential 

for the maintenance and expansion of many of Bradford's wildlife populations. These areas have the 

greatest number and density of breeding females of many of Bradford's more wary species, such as the 

black bear. Keeping these areas wild and un-fragmented is the most important and most effective 

means of maintaining Bradford's wildlife population and allowing its citizen's to continue to enjoy and 

coexist with wildlife. 

Smaller, or less remote CHUs also provide important wildlife habitats in Bradford. The wildlife that the 

Figure 34. Mallard Duck 

people of Bradford often see or otherwise 

interact with can be associated with these 

smaller wild or semi-wild areas where roads 

reach into the homes of wildlife. During 

the summer, people see white-tailed deer, 

raccoons, and fox in these more humanized , 

landscapes. In addition, these smaller 

CHUs can function as stepping stones, 

facilitating travel between the larger forest 

blocks in the region. This facilitation of 
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wildlife movements can be crucial for some of the wider-ranging species and helps maintain continued 

genetic diversity so important in the maintenance of biological diversity. 

Bradford's Connecticut River shoreline consists predominantly of cleared agricultural land, and the New 

Hampshire side of the river is similar in that forests rarely extend down to the river's edge. The broad 

reach of the Connecticut River provides extensive habitat for fisheries, both cold and warm water 

fisheries, i.e., trout, bass, and other panfish. The river otter, mink, and beaver live along the 

Connecticut's shorelines, oxbows, and wetlands. Herons, shorebirds, geese, and ducks utilize the banks 

and waters of the Connecticut to fish, nest, and raise their young. Osprey, belted kingfisher, and the 

occasional bald eagle fish along its shorelines. 

Similar conclusions can be drawn concerning Bradford's other abundant waterways. The Wait's River is 

the largest of these, with the Wait's tributaries reaching deep into the majority of Bradford upland 

forests. In fact, because of the ubiquity of paved roads along the mainstem of the river, the Wait's River 

tributaries are more likely to flow through wild forests. However, even with paved roads following most 

of the Wait's River path it remains home to mink, river otter, cold water fish such as trout, and a host of 

bird life such as the belted kingfisher, ducks, geese, and shorebirds such as herons. 

3.4 Management Recommendations for Wi ldlife Habitat 

3.4.1 Large Contiguous Habitat Units 

The large Contiguous Habitat Units described above are areas with large core size, substantial forest 

interior habitat and generally a wide-diversity of wildlife habitat elements. They provide important 

habitat for large, wide-ranging wildlife such as black bear, habitat for forest interior birds, as well as 

specific habitat features critical for a wide variety of other species. 

Forest fragmentation in the larger CHUs should be discouraged. Roads, housing and most other 

human activities should be restricted to the periphery of these units. 

Roads built to facilitate forest management activities should be allowed to revegetate when 

management activities are completed in an area. 
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Natural connections between the various wildlife habitats/elements within the units should be 

maintained. 

To maintain deep forest habitat for many declining songbirds, forest clearing and land development 

should be managed to avoid the extension of edge conditions (a hard break between forested and 

unforested areas) into the interior of the core forest. 

Forest management activities that support a diversity of forest types and early successional habitat are 

an appropriate use of these areas and consistent with all of the above recommendations. 

3.4.2 Grassland Bird Habitat 

As mentioned above, the presence of suitable habitat to support grassland bird species is in decline. 

The availability of this habitat is dependent upon proper land management. There are a number of 

resources available to assist landowners in developing management practices that not only provide for 

successful breeding by grassland species, but also allow continued agricultural use of the land. 

Additional information about land management activities that can directly benefit grassland birds is 

available from Audubon Vermont at: http;//vt.audubon.org. Communities should consider 

encouraging landowners to work with Audubon and other partners such as the USDA NRCS (Natural 

Resource Conservation Service) to provide and maintain grassland bird habitat. The Vermont Fish & 

Wildlife Department provides a number of management guidelines for grassland birds on the following 

webpage http;(/www.vtfishandwildljfe.com/cWp elem spec gbb.cfm. 

3.4.3 Bear Habitat 

Black bear require extensive remote areas to meet their yearly habitat requirements. Large areas 

without roads must be preserved to maintain sustainable populations within Bradford and the area. In 

addition, bears must continue to have access to mast stands and forested wetlands. Bear habitat 

management can focus on beech and oak stands that have documented bear use. 

Mapped beech and oak stands and forested wetlands utilized by bear should be protected from 

development activities with buffers % mile in extent. A professional biologist should address potential 

impacts to bear and their populations in these cases. 
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Harvesting of beech or oak that shows current or historic use by bear should be discouraged. Beech 

trees with Beech Bark Disease will continue to produce beechnuts and be visited regularly by bear. 

Forest management activities are generally consistent with black bear habitat, and, at times, can 

enhance it by producing soft mast crops such as black and raspberries. However, the removal of 

important mast species such as American beech trees can have negative effects upon bear. Logging 

roads entering bear habitat no longer in use should be de-commissioned to prevent easy entry by 

humans into remote areas that bear's depend upon. 

3.4.4 Ledge, Talus, and Cliff Habitats 

Ledge, talus and cliff habitats are utilized by nesting birds, resting wildlife, and in some cases denning 

bobcats and porcupine. 

Human development activities should be discouraged on and near ledges, talus, and cliffs. A minimal 

100' buffer should be maintained between these habitats and human development activities. 

Forest management activities are generally consistent with ledge, talus and cliff habitat protection. 

3.4.5 Deer Winter Habitat 

These habitats are critical to the survival and maintenance of deer populations in the Bradford region. 

Without deer winter habitat preservation, deer populations within the region could decline. 

Deer winter habitats identified in this study should be protected from human activities by 300' buffers. 

A professional biologist should assess potential impacts from human development activities (except 

forest management activities) proposed within 300' of deer winter habitats. 

Some guidance to the protection of these deeryards is contained in the Vermont Fish and Wildlife 

Department's 1999 Guidelines for the Review & Mitigation of Impacts to White-tailed Deer Winter Habitat 

in Vermont; and, Management Guide for Deer Wintering Areas in Vermont which includes forest 

management guidelines. 
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3.4.6 Forested Riparian Communities 

Forested riparian habitats offer important wildlife habitat and provide cover for wildlife movements. 

Wherever possible, forested riparian communities should not be fragmented by human activities. 

Forest management activities in forested riparian communities should utilize selective harvesting 

techniques only and maintain a continual forest cover. 

3.4.7 Travel Corridors 

Functioning travel corridors allow for the movement of wildlife across the landscape. Conservation of 

wildlife travel corridors is often a difficult undertaking in that much of the negative impact to these 

features happens slowly over time. The effect on a particular corridor from one residential 

development, for example, may be small. Over the years, however, as more small development occurs, 

the once functioning travel corridor may receive less use and eventually be abandoned. Concrete 

management recommendations for the travel corridor presented here are, therefore, difficult to 

develop. The following steps, however, will increase the knowledge about the specific corridors in the 

town and enable planners to draw more specific conservation guidelines. 

Conduct field verification studies to identify and characterize the important travel corridors within the 

Bradford region and especially those presented in this study. 

Prioritize the importance of these travel corridors for conservation action. 

Take steps to conserve the most important travel corridors by creating isolation buffers around them to 

maintain wildlife movement patterns. 

Limit development to the outside edge of corridors and encourage screening, natural color schemes 

and other actions to limit negative effects of development in or near corridors. 

Improve vegetated buffer conditions along rivers and streams to provide protected movement 

opportunities for wildlife. 
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4: Conclusions 

As part of this inventory, seven different upland natural community types were mapped. These range 

from small, l '/, acre Dry Oak-Pine Forests containing stunted oak trees to large, 900 acre Hemlock

Northem Hardwood Forests with stately hemlock trees towering over the forest floor. Eight of these 

sites have been determined to be state or locally significant sites, most of these in the Wright's 

Mountain and Roaring Brook areas. Another eight sites have been flagged as potentially significant 

pending further field work. 

Seventeen distinct contiguous wildlife habitat units were mapped in Bradford, which constitutes 

approximately 60% of the town's area. Contained within these CHU habitats are wetlands, talus and 

ledge, early succession forests and shrublands, and forested riparian wildlife habitats. These habitat 

elements are sought out by wildlife for the food, water and cover they provide seasonally or on a year

round basis. This diverse landscape provides sustenance to a wide variety of wildlife including: moose, 

deer, bear, fisher, weasels, bobcat, raccoon, porcupine, coyote, red and grey fox, snowshoe hare, 

rodents, and a wide variety of birdlife. The town's ponds, streams, and rivers such as the Waits and 

Connecticut Rivers provide habitat for a variety of aquatic and semi-aquatic life such as fish, mink, otter, 

muskrat, beaver, as well as waterfowl and shorebirds. 

The larger forest blocks within Bradford including the Wright's Mountain, Waits River, and Bradford 

Center areas provide remote wildlife habitats inhabited by moose, bear and bobcat. And while 

Bradford citizens may seldom directly observe these animals within these haunts -- these areas remain 

vitally important to the persistence of deep forest wildlife in Bradford. The towns smaller, more human 

influenced forested areas, harbor the red fox, turkey, deer and other wildlife that we enjoy observing on 

a regular basis. 

Maintaining these functioning ecosystems, however, is only possible \vith proper management and 

planning. It is our hope that this inventory will provide the necessary information to landowners and 

town planners to manage these resources in a way that is beneficial to both the humans and wildlife 

that share the town of Bradford. 
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Methodology 

The Bradford Natural Resources Inventory project included the identification, 

inventory and assessment of upland natural communities and wildlife habitat in the 

town of Bradford, Vermont. Existing digital and paper databases were used 

rf'mnt<'ly mopping rPsnnrrPs onrl rlf't~rmining "r<'as of potential significonrf' tn 

identify sites for field assessments. These natural areas were evaluated by specific 

ecological and landscape criteria to determine the significance and value that these 

areas have to the natural heritage of the town. The methodology and findings of the 

inventory are documented in this appendix. 

The methodology section is organized into four sections, A. Public Sightings Map, B. 

Landcover Delineation, C. Upland Natural Communities, and D. Wildlife Habitat. 

A. Public Sightings Map 

Arrowwood Environmental, through the Bradford Conservation Commission 

sought public comments from members of the professional natural resource 

management community with experience in the Town. An on-line mapping 

application was created whereby professionals and amateur naturalists could 

document and map known locations of specific natural communities, wildlife habitat, 

wildlife crossing areas, or actual sightings of wildlife, or their sign. Access to the 

application was distributed by the Bradford Conservation Commission. Only a 

limited amount of data was collected with this tool, but the online application can 

stay active if the Bradford Conservation Commission wishes to continue to solicit 

sightings from the community. 
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Figure 1. Local Habitat and Species Sightings Map 

B. Landcover Delineation 

Arrowwood Enviroom'ental (AE) built several of the GIS layers utilized in this 

project from a foundation of basic landcover analysis. This analysis was conducted 

by AE personnel, and is intended to replace the use of the statewide LCLU 

(landcover/landuse) dataset available from the Vermont Center for Geographic 

Infonnation (VCGI). Although the VCGI LCLU data is available covering the 

entire state of Vermont, AE has found the level of detail too coarse (30 meter 
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resolution) to effectively assist on a town-scale analysis of natural heritage elements. 

For this inventory, AE conducted a combined automated and manual digitization of 

broad classifications of laod cover types. 

Development- Developed areas were delineated using a collection of publicly 

available statewide data sources obtained from VCGI. Features in these source 

datasets were buffered to approximate an average development disturbance as 

detailed in the table below. 

Selected Data Data Source Source VCGI layer Name Source Buffer 
Data Type Data Generated 

Date 
Driveways E-911 Polyline EmergencyE911_ 2013 12 feet 

DriVeway shapefile DW both sides 
Centerlines of line 

Houses & Other E-911 Site Point EmergencyE911_ 2013 100 feet 
Buildings Location shapefile ESrTE around 

point 
Major Roads--Oass Vtrans Road Polyline Trans_RDS 2013 30feet 
1,2, State Centerlines shapefile both sides 

of line 
Major Roads-US Vtrans Road Polyline Trans_ RDS 2013 SO feet 
Routes Centerlines shapefile both sides 

of line 

Minor Roads- AOT Vtrans Road Polyline Trans_RDS 2013 20feet 
Class 3,4, trail & Centerlines shapefile both sides 
Forest Roads ofline 
Railroads Vtrans_~R Polyline Trans_RR_Line 2005 50 feet 

shapefile both sides 
of line 

Further modifications were made to the developed areas during the hand delineation 

process descabed below. 

Open Land- open, non-forested land was delineated by hand from 2012 series 

Vermont Mapping Program 0.5 meter resolution black and white orthophotography. 

The orthophotography was visually analyzed at a scale of approximately 1:5000 or 

better on a computer monitor within a geographic information system (GIS) 

software platform. Non-forested agricultural, recreational, residential, commercial 

and industrial areas were digitized by hand in the GIS software. 

,, 4-,~ 
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Transitional areas were best fit by the assessor into "open land" or "developed land" 

categories. 

Using GIS based geoprocessing tools, the buffered de_veloped areas were erased 

from the hand digitized open areas. From these, wetland natural communities, as 

described in Section C of this report were also erased At this point, anything not 

depicted as developed, open, or wetland ',Vas considered an upland natural 

community and mapped according to riiethodology explained in Section D. 

Boundaries were adjusted and classifications adjusted as appropriate through the 

remainder of the inventory and assessm~t project. A sample result of this process 

is shown in Figure 2. 

While an effort was made to be relatively accurate ilt the working scale, the scope of 

this project did not include either the budget or time necessary to complete a highly 

accurate manual digitization of landcover classes. , The 'intention of this exercise was 

to provide a more accurate depiction of landc.over types within the. 'to~os than .is 

currently available from remotely sensed sources in a rapid fashion. Other than 

visual review, no quality assurance was conducted, no tests of consistency were 

completed and no measure of expected accuracy was assessed. 

\rrowwood Environmental 
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Figure 2. Sample Result of Land Cover Mapping 

C. Upland Natural Community Mapping and Assessment 

Upland natural communities were identified and mapped in Bradford during this 

inventory. The natural community assessment was conducted in two phases. The 

first phase was a remote landscape analysis of the study area and the second was field 

evaluations of selected sites. Results of each of the phases were brought together to 

create the final Natural Communities Inventory Map. The phases of the assessment 

are described in more detail below. 

C.1. Remote Uplands Landscape Analysis 

I(;,,~ '\rrowwood Environmental 
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'lbe remote landscape analysis consist of using existing remote data sources of 

natural resources in the town to develop a preliminary map of upland natural 

communities. Information sources that were reviewed during the landscape analysis 

process include: Natural Resources Conservation Service soil survey maps, Black and 

White Orthophotography, NAIP Color orthophotography, U.S. Geological Survey 

(USGS) topographic maps, and the Non-Game Natural Heritage Program (NNHP) 

database. The NNHP data base includes information on previously mapped and 

assessed significant natural communities in the town and area. These sites were 

incorporated into the natural community mapping and noted in the attribute data for 

each occurrence. 

In addition to these sources, the Use Value Appraisal data was consulted. This 

publically available data includes forest management pla.ns on lands enrolled in the 

Use Value program. This data aided in the remote mapping of forests by linking 

forest stand types to natural community names. Io some cases, information on 

wildlife use was also obtained and incorporated into the map. Finally, forest 

community types in Bradford were discussed with county forester Dave Paganelli 

Preliminary boundaries of natural communities were drawn using various 

orthophotographs as a base map. Each site was given a preliminary natural 

community name based on Wetland Wootlland \Xlildlaod: A <illiclc t<> the Narural 

Cqmmunjcjes of Vermont (I'bompson and Sorenson, 2000) and the NNHP updated 

community classification 0\{arch 26, 2014). 

C.2. Field Assessments 

Field assessments of selected sites were conducted during the 2015 field season. 

Using the information from the remote analysis, the field inventory seeks to refine 

the base map and gain more in depth information not obtainable from remote 

sources. The field inventory focused on 1) classifying the natural communities 

mapped during the remote analysis and 2) assessing the current condition of those 

.,~· 
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natural communities. Landowner permission for conducting field visits was secured 

by the Bradford Conservation Commission before field visits were made. No 

parcels were visited without landowner permission. 

For natural communities that received a site visit, an overall ecological inventory was 

conducted. This inventory included the identification of the dominant plant species 

by strata, information on soils, and an explanation of the development of the 

community, where appropriate. Notes on the current condition of the community 

were also taken. This brief assessment includes information on the degree of and 

time since major human disturbance and information on the presence or absence of 

non-native, invasive plant species. 

C.3. Upland Natural Community Map Creation 

Once fieldwork was concluded, field data was compiled and integrated into the 

Upland Natural Communities Inventory Map. This involved adding natural 

communities that were discovered during the field inventory, changing community 

boundaries on the map and removing sites that were determined not to be uplands. 

Due to the difficulty of mapping natural communities on a town-wide scale, some 

larger polygons contain small fields and areas of residential development. Some 

smaller forest patches (especially those surrounded by open land) did not get 

mapped. Data from the field visits were also incorporated into the attribute table 

which is linked to the map. Attribute information for the upland natural community 

map is presented in Appendix 3. 

C.4. Natural Community Ranking and Significance 

Determination 

Determining the local or state significance of natural features occurs after all of the 

field work is completed and the final maps are compiled. 'lbe local or state 

significance methodology is based on the system used by the Vermont NonGame 

and Natural Heritage Program. For natural communities this methodology takes 

into account the rarity, size and condition of the community as well as the quality of 

the landscape that the community exists in. 
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The state has a system of rarity rankings that are based on a numeric system of 1-5 

(from rarest to most common). This rank is usually preceded by an "S" to indicate 

that the rank is on the state-wide scale. This ranking is assigned to each community 

type as a whole and docs not refer to specific examples of the community. This 

rarity ranking is included in the database in the "State_Rank" field and is based on 

the following system: 

• Sl Very Rare (1-S occurrences) 

• S2 Rare (6-20 occurrences) 

• S3 Uncommon (> 20 occurrences) 

• S4 Apparently Secure 

• SS Demonstrably Secure 

Particular occurrences of communities arc ranked based on the conditions present 

on the site. As mentioned above, the factors that determine the rank of a particular 

community include its condition, size and condition of the landscape. This 

alphabetic ranking (A-D) is included in the database in the "EO_Rank" (Element 

Occurrence) field. Sites that did not receive a field visit were oot ranked. 

For many natural communities, the ranking methodology allows for multiple 

communities to be grouped together and ranked as a single unit. Multiple 

communities of the same type which are separated by short distances on the 

landscape may be considered as one "element" when ranking. The grouping of 

some of these communities is shown in the ''ElementGrp" field. 

Once particular communities are ranked, the Element Occurrence ("EO_Rank'' 

field) is compared to the State rarity rank ("State_Rank" field). A community would 

be considered state significant if the following criteria are met: St or S2 

communities with an EO raok of A, B or C; S3 or S4 communities with an EO rank 

of A or B; SS commw1ities with an EO rank of A. These guidelines are considered 

in conjunction with professional judgment and knowledge about the site. 
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Local significance is determined following the methodology of determining state 

significance but puts the community in a local perspective. Local geology, 

biophysical region, size and condition of the community all play a role in determining 

local significance. All communities that were considered to be state significant are 

also considered locally significant. In addition, any community that doesn't meet the 

criteria for state signifiranrf'. hnt is ronsidered to be significant on the tovm scale is 

also labeled as locally significant. 

The reason for assigning significance to a community is listed in the "Justificat" 

a ustification) field of the attribute table. 

D. Wildlife Habitat M1ppi11g and Assessment 

Wildlife habitat elements were identified within the Bradford study area utilizing 

Geographic Information Systems (GIS). All GIS data presented in this project 

should be considered approximate. "The locations depicted are for planning and 

community level analysis purposes, and further field biological assessments should 

be considered a requirement for additional understanding of the function of the 

wildlife unit area on the landscape and its importance to any or all species that may 

utilize it. This section describes the derivation process for the individual habitat unit 

polygons, the attributes and assessment are discussed in the study report. 

The following habitat elements were identified and mapped: 

• Core forest units 

• Deer winter habitat 

• Mast stands 

• Eady succession areas 

• Forested riparian corridors 

• Wetlands 

• Ledges, cliffs & talus 

\rrowwood Environmental 
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D .1. Core Forest 

Core forest areas for the State of Vermont were originally developed by the UVM 

Spatial Analysis Lab (SAL) for inclusion in a region wide GAP analysis. AE utilized 

similar parameters as the original SAL project, but updated the inputs using 

landcover classifications from the land cover/natural community (NCLC) mapping 

efforts described above. 

Developed and open land features from the NCLC were buffered by 100 meters and 

the remaining areas within the study area were considered Core Forest. For the 

purposes of this project, any Core Forest Units with an area of 20 acres or less were 

eliminated. 

D.2. Deer Winter Habitat 

Delineation of decr winter habitat, or deer wintering areas (DWA) began with review 

of the existing State of Vermont Deeryard data layer. Deer winter habitat was 

assessed remotely based on upland natural community descriptions discussed earlier 

in this report. Natural community polygons with an appropriate conifer component 

were assessed using GIS processing tools for their average aspect Communities 

were then ranked using the following matrix where 1 is the highest value and 3 is the 

lowest and 0 denotes no value as a deer wintering area: 

!l.rrowwood Environment.al 9 



Natural Community 

Dry Red Oak-Pine Forest 

Hemlock Forest 

Hemlock-Northern Hardwood Forest 

Hemlock-Red Oak-White Pine Forest 

Hemlock-Red Spruce Forest 

Lowl•11d Spruce-Fir Foresi 

Montane Spruce-Fir Forest 

Montane Yellow Birch-Red Spruce Forest 

Montane Yellow Birch-Sugar Maple-Red Spruce Forest 

Plantation 

Rich Northern Hardwood Forest 

Mesic Red Oak-Northern Hardwood Forest 

Red Pine Forest or Woodland 

Red Spruce-Northern Hardwood Forest 

Red Spruce-Heath Rocky Ridge Forest 

Subalpine Krummholz 

Temperate Hemlock Forest 

White Pine-Northern Hardwood Forest 

White Pine-Red Oak-Black Oak Forest 

Spruce-Fir Tamarack Swamp 

Deer Winter Rank 

0 

1 

2 

2 

1 

1 

0 

3 

3 

3 

0 

0 

3 

3 

2 

0 

1 

0 

0 

1 

Average aspect was used to further refine the rankings as follows: 

Deer Winter 
Rank Aspect Value 

0 Any None 

1 Any Likely 

2 South or West Likely 

2 Other Potential 

3 Any Potential 

Appendi..'C 1 

l'ollowing field evaluations, the polygons were modified to reflect conditions noted 

in the field, including current signs of use and habitat potential based on professional 

experience. 
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D3. Mast Stands 

Hard mast of importance to black bear within the study area is assumed to be 

American Beech and Red Oak tree species. ]\,fast stands as identified for the 

purposes of this study originated from the following sources: 

• Natural Communities mapped as a component of this project with a 

significant Oak component. 

• Vermont Dept. of Fish and Wildlife bear points database (vector- point) 

• Mast locations identified by the public on a project specific online mapping 

platform set up to collect local knowledge (none reported). 

• Field visits by AE personnel 

• Vermont Dept. of Forest Parks & Recreation, aerial forest health monitoring 

data- The VI' Dept. FPR conducts annual aerial surveys throughout the State 

of Vermont in order to map forest health threats, insect attacks and tree 

disease. One disease identified and mapped by the aerial forestry team is 

Beech Bark Disease, a disease specific to American beech trees, and 

unfortunately quite prevalent in our region. AE utilized the FPR Beech Bark 

Disease data as provided in draft form by the VT Dept. FPR to identify areas 

where concentrations of American beech trees are likely to occur. As this 

data identifies areas of diseased beech trees, not necessarily those used by 

black bears, it was not utilized as a primary source for this project, but was 

referenced during secondary review. 

Mast stands from all the above sources were confirmed or refined when visited in 

the field; however, no attempt was made to provide an accurate depiction of the 

extent or boundary of any American beech stand or concentration. Mast stands 

appearing in the data and maps accompanying this report arc very general locations. 

Numerous possible mast areas were not evaluated in the field. This should NOT be 

construed as a complete accounting of all mast stand areas present within the project 

area. It is highly likely that unmapped mast stands exist in the town, and their 

identification should continue to be a conservation priority. Boundaries presented 

for this project are to be considered approximate, habitat quality and bear use were 

not methodically evaluated within the scope of this project. 

'\.rrowwood Environmental II 



Appendix 1 

D.4. Early Succession Habitat 

-"--~ of early succession forest were delineated as a land cover component during 

me l:mdcurer analysis discussed above. Due to the limitation and resolution of the 

i=igcry, the areas defined as early succession were typically logging patch cuts, clear 

curs or old fields. Small early succession patches in forested settings were not 

typically able to be seen, and therefore do not appear in the dataset. Wetlands 

identified as "old field" as well as beaver complexes and shrub community wetlands 

were added to the early succession habitat data, as many of these wetlands provide 

the vegetative structure and composition required by early succession obligate and 

facultative species. Any additional eacly succession areas discovered in the field were 

subsequently added to tbe dataset. 

D.5. Forested Riparian Corridors 

Identification of forested riparian corridors was completed through a remote GIS 

model with the following inputs: 

• Vermont Hydrography Dataset stream layer Qine) 

• Vermont Hydrography Dataset waterbodies layer (polygon) 

• AE Bradford Landcover analysis, descnbed above 

Streams were buffered at 50)Ileters, giving a 100 meter wide coi:ridor. Areas within 

the corridor that were described in the AE landcover analysis as open, developed or 

misc, or were classified as agriculturally impacted wetlands in tbe natural community 

assessment were eliminated. Remaining forested areas within 50 meters of a stream, 

but separated from the stream by a road or not in contact with tbe stream centerline 

or waterbody edge were also eliminated using an automatic selection process. 

All resulting corridor areas were merged to provide an approximation of intact 

riparian corridor areas. 

D.6. Bear Wetlands 

Wetlands more likely to be utilized by black bear for spring feeding activity were 

derived from the complete wetland inventory data descobed in the Wetland 
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Inventory study report (AE, 2005). The following wetland communities were 

included in this dataset 

Beaver wetlands, Seeps, Shallow Emergent Marsh, Cattail Marsh, Hemlock-Balsam 

Fir-Black Ash Seepage Swamp, Red Maple-Black Ash Seepage Swamp, Red/Silver 

Maple-Green Ash Swamp, Red Spruce Hardwood Swamp, Spruce-Fir-Tamarack 

Swamp, Alluvial Shrub Swamp, Northern White Cedar Swamp and Alder Swamp. 

These wetland types were buffered by 500 feet and the composition of forested to 

non-forested area within each wetland buffer was derived based on the project land 

cover types. In addition, the perimeter of each wetland was evaluated for 

surrounding land cover types and the composition of the immediately surrounding 

landscape was determined. Because bears are more likely to visit and feed from 

wetlands in a landscape matrix that affords both thermal and visual cover, the 

following selection criteria were utilized to identify potential bear wetlands from the 

natural community group listed above: 

Wetlands where: >50% of the surrounding landscape (500' buffer) is forested; 

AND for forested wetland community types (ie. Hemlock-Balsam Fir-Black Ash 

Seepage Swamp, etc.) at least 50% of the wetland perimeter is adjacent to a forested 

area, QR, for non-forested wetland community types (ie. Shallow Emergent Marsh, 

etc.) where more than 60% of the wetland perimeter is adjacent to a forested area. 

D.7. Ledges, Cliffs & Talus 

Ledges, cliffs and talus areas were derived from the following sources: 

• Slopes over 100% (45 degrees)- from an automated slope analysis conducted 

by AE using the VCGI 10 meter resolution "VT HYDRODEJ'vf' elevation 

data as input. 

• Natural community units indicating ledge outcrops, cliffs or talus. 

• Field identified ledges, cliffs or talus by AE ecologists. 
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D.8. Contiguous Habitat Units 

Contiguous habitat units (CHUs) were derived from tbe above mentioned habitat 

elements. The contiguous units are patches of habitat that should be expected to 

provide a range of critical habitat function for a range of wildlife species including 

mammals, birds, reptiles and amphibians. CHUs were derived through combining 

the following previously described polygon layers: 

• Core forest units 

• Deer winter habitat 

• Early succession areas 

• Forested riparian corridors 

• \'(!etlands 

• Ledges, cliffs & talus 

In many cases, tbere arc forest zones adjacent to CHUs that likely function as 

secondary or possibly even primary habitat for some species but fall out of the 

definition used for development of the CI-TIJ layer. 

Horizontal diversity was delineated within each C}TIJ from 2006/2007 and 2011 

orthophotography. Two separate axis were drawn (1) a north-south axis at the 

widest point of a core area, and (2) an cast-west axis at the widest point of each 

CHU. 

Along each transect a point was given for each natural community type, another 

point was given when a minor change in the community, such as a change in 

hardwood species dominance, or the additional of minor amounts of evergreen trees 

in an otherwise deciduous forest-- that was at least 100 meters, was encountered. A 

point was also recorded whenever a major physiognomic change was encountered 

along the transect and was at least 10 meters in extent. Major changes include a 

change in dominance from a deciduous to a conifer dominated forest, a change from 

forest to shrubland, or when a wetland was encountered. 

All the changes along both transects were then totaled and divided by the length of 

the two lines (combined) to an;ve at a measure of change per unit linear distance -
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as a measure of overall horizontal diversity for the CHU. The number of changes 

divided by the total linear length of the axis yields a measure of the amount of 

vegetative change per unit length. 

The more the vegetation changes along each axis-the greater the gross vegetative 

structural change within that CHU. By itself, and on a statewide basis, the amount 

of change per CHU is essentially meaningless (because we do not have this data over 

the range of the state). However, the high, medium, and low rankings provided in 

this study are a comparison of the relative diversity of the vegetative structure of 

CJ-IU areas within the Bradford study area. 

Each CI-IU was then described by a variety of statistics as presented in summary 

table format in Appendix 2 and listed below. 

• Size of Contiguous Habitat (core habitat and overaJI) 

• Horizontal Diversity of CHU 

• Length of Streams 

• Size of Deer Winter Habitat 

• Area of Wetlands 

• Presence (Count) of Vernal Pools 

• Area of Early Succession Habitat 

• Area of Riparian Corridor 

• Presence of l'vfast Stands 

• l)resence of Ledge/Cliff/Talus 

• Presence of Significant Natural Communities 

• Elevation metrics 

• Area of Conserved Land 

D.9. Wildlife Travel Corridors 

Travel corridors, also called connecting lands or connecting habitats arc land areas 

that serve to link other patches of important wildlife habitats together. Some species 

of wildlife rely on a variety of habitat features that are often separated from each 
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other by roads, houses or other impediments to easy movement. Species in this 

category include many amphibians, bobcat, fisher, and river otter. Others species 

such as moose, deer and black bear require large tracts of similar landscape that are 

quite rare in the developed northeastern United States. In order to survive in this 

region, these wide ranging species must move between several habitat patches of 

similar makeup. 

D.10. CHU Corridors and CHU Road Crossings 

The process of identifying general wildlife travel corridors seeks to predict areas 

within a town or area that are most likely to provide safe and preferable passage to a 

wide range of non-specific wildlife from one large habitat patch (in this case: CHUs) 

to another. AE utilized three components in attempting to identify these locations. 

The components and their parameters all consider the landscape in somewhat 

general terms, at varying levels of resolution, with the intent of rapidly capturing a 

sense of potential habitat blocks and movement potential between them. 1be 

following steps were taken to identify potential wildlife travel corridors. 

1. Road Track Value- road tracking points were counted based on a 150 meter square 

cell. Cells were assigned a ranking value based on the number of track points 

present: 

#Track Pts Rank 

'l-3 0 

i3+ 

'o .NoData 

2. CHU Corridor Rank- Corridor values were calculated and modeled in GIS as 

follows: Cost-Distance values were developed for each CHU within the study 

area. The result represented a combined distance and cost score for every 10 meter x 

10 meter cell within the study area relative foe each CHU. Tbcse maps used the 

combined Natural Community and landcover data to determine travel cost as 
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animals move across the landscape where lower cost represents a "safer" cover type 

for wildlife movement while numbers in the middle of the scale are considered 

"neutral" in the Land Cover/Cost table below: 

and Cover 

crested 

ixed Forest 

crested/Shrub Wetlands 

onifer Forest 

erbaceous Wetlands 

Ciduo!J£,!>OresL 

pen- Grassland 

Cost Score 

1 

1 

1 

2 

2 

~-
3 

3 

3 

hrub/Scrub Early Succession 4 

5 

5 

5 

5 

5 

6 

eveloped- Open Space 7 

ultivated/Crop 7 

10 

The costs for each CI-ill and each of its adjacent CI-ills in tum (1-3, 2-3, 2-3, 2-8 

etc.) were then summed to provide a relative accumulated cost value for travel 

between each CHU and each of its neighbors. 

The Cost Value between CHUs was reclassified and ranked based corridor potential 

using the following scale: (note con-idor values are relative for the study area and are 

sim12ly accumulative cost and distance measures,, the breakout below was subjective 

based on professional judgment and local knowledge) 
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'Corridor Value Rank 

1-500 High 

,500-1200 'Low 

'>1200 None 

Jf a CHU to C[-JU corridor bad areas witb values scoring 500 or below, tbose areas 

were ranked Higb. Ifbowever, a given CHU to CHU corridor score was bigber than 

500, the areas scoring less than 1200 were ranked Moderate. 1bis procedure insures 

that in areas of high permeability between CI-IUs, only the best areas are flagged as 

potential corridors, while in areas of lower permeability, the threshold is lowered 

allowing for more compromised movement in these zones. 

4. Potential Corridors: Potential corridors were hand placed usiug the Combined 

Corridor Value, public sighting input (from oolioe map), CHU proximity to roads 

and professional judgment as a guides. The Bradford tracking points were used as a 

final check to cross reference corridor placement 

5. Combined Corridor Value and Road Tracking: 1be Corridor Rank and Road 

Track Value were added together and the results of this clipped to an area 200' on 

either side of roads. 'This results in the Road Crossings layer with high value corridor 

areas where concentrated tracks were found scocing highest as potential wildlife road 

crossing locations. 

The CHU Corridor and CHU Road Crossing data are intended to represent 

LIKELY or POTENTIAL locations where wildlife move across the landscape and 

cross roads between contiguous habitat units. More field work and analysis would 

be required to develop an understanding of actual use and/ or viability of these areas 

as effective and valuable corridors. 
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D.11. Road Tracking 

Two road tracking assessments were conducted as part of the Bradford NRI. On 

March 25, 2014, and February 17, 2015 all of the public roads (with the exception of 

roads within the Village of Bradford) were driven and wildlife tracks that were 

observed within the road ROW were recorded. 

Wildlife tracking assessments were timed to occur under the best available 

conditions, with no new snowfall within the previous 48 hours at a minimum. Snow 

and crust conditions varied between tracking dates. Snow depths in both years were 

above average and deep snow banks along roadsides made for challenging 

conditions. Because of this, it was often difficult to observe tracks from the road 

that were located within the ROW but behind the high snow banks. 

All wildlife tracks which came into the ROW were recorded and the location mapped 

with a mapping grade GPS (assumed accuracy+ /-30 feet). In general, tracks made by 

small animals such as rodents, squirrels and birds were not recorded, however larger 

birds that serve as significant prey species such as wild turkey were recorded when 

observed. An attempt was made to isolate tracks of animals that may have walked 

parallel to the road entering the ROW at more than one location. Tracking along the 

corridors was limited to the road ROW and because of this a positive identification 

of all wildlife tracks was not always possible. When a positive identification of a 

track to species was aot possible, an educated guess was attempted wherever 

adequate features were available. If no educated guess could be made, an "unknown 

track" was recorded for that location. 

Every attempt was made to distinguish between tracks that were comprised of 

singular or multiple individual animals leaving sign of their passing. Where a well

wom path was left as a result of multiple animal passings -- the location was 

recorded as a "multiple trail". This was common in areas where white-tailed deer 

utilized common trails to move on the landscape in the winters of 2014 and 2015 

when deep snow cover was present. 
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Appendix 3 

Table 1: Natural Community Attributes (Wetland and Upland Communities) 

Field Name Meaning Responses Description 

FID Feature Identification Integer f'cuure idcntifa:inion number, assil!tled bv ArcGJS software 

Unique ID Unique [dentification lntejl;ef Unique identification number 
FieldID field Identification lnteget: fdcotific.ttiun numb<< thn t links to the field roc1\l5 

Type Type Integer Indicates upland or ""dand community Upland, 2- Wetland or Open 
Watet: 

NatCom Natural Communitv Genecal Text Lists the orimary natur:tl i:om.rnu.nitv oresent on the ~ite 
NatCom2 NatucaJ Community 2 Genetal Text Lis rs an alternate or co-dominant n2l.UClJ communJtv on site 
Comments Comments Genecal Tclrt Com men~ on the ec.olot.t\'. \"Ct,tctruion or marmirlL" of the community 

Source Source Sec Souc<:c table Above Indicates who cond ucu:d 1.hc manotnl? of the site. 
CONS STATS Conservation Status Complete/Partial lndicates whether the sire exists on conserved land~ 

Acres Acres Intcoer The size of the comntunitv m acres 
Field_ Visit F1dd Visit Y /N/\V'IS: Yes/ No/ Windshield Survey (public access) Indicates whether the site ccceived a field vislt Drive-by denotes sites that 

were viewed from a public access site such as trails or roads. (STATE) 
denotes sltes that ~re visited bl' state perso11ncl. 

State_Rank State Rank Si/S2/S3/S4/S5(NR SJ is rare, SS is common. NR The state rarity rank of the natucal community. 
iodicat.es sites that are not rnnkt!d 

ElemcntGro Element Grouo General Ten J\ l!rouuinn method u&J m dctcrmi nin~ local and state significance. 

F.O_!Unk Element Occurrence Rank A/B/C/D/E A=Excellent,E=Poor Rank of the oarticubr rn>tuml commu f\itv. 

Local Sil! Local significance Y/N Yes/No Indicates if the site is a l001llv s;Rflificant site 
Statc_Si£ State Siitnj ficance Y/N Yes/No Indicates if the sire is a state sisuuliaint site 

Justificat Justification Cn:necal T elrt fodicates the reason foe ass1L.rninl! kcal or state siµnfficance 

J.anruCllpc L>ndscapc Condition A=surmunded by 1,000 acres of intact mattix of natural Landscape quality of the natural community-
communities B=surrounded by f01est or undisturbed 
communities but there may be developed land or clear 
cutting nearby C=surrounded by fragmented forest, 
agricultural land or rucal development D=surrounding 
acea intenselv dcvcloned 

Condition Slre Condition A-great-Pristine forest, areas of mature forest, no oc Current condition of the natural commwiity 
minimal human disturbance B=Good-Some minor slgns 
of human disturbance or exotic species C=Modecate-
Significant logging. disturbance, oc exotic species but site 
will recm-er D=Poor-SigrUficant logging, disturb:rnce, or 
exotic soecies; recovcrv unlikelv 

Size_Rank Rank based on overall size of A=largcr. . . D=smallcr Ranking depends on community type, contact Vt. Fish and Wildlife 
the natucal community Natural Heritige Program or Arrowwood Environment.al foe more 

information. 
Site Name Site Name General Text Name of site given for si1-,1'flific:lnt commuru~11:s or \Wa.bnd. Some~<! 

on previously assigned NNJ-IP site names. Other assigned based on 
location of site. 



Table 1 (continued): Natural Community Attributes (Wetland and Upland Communities) 

Field N arne I Meaning Responses Description 

Attributes present for wetland sites only 

Confidence Confidence U Ml HI C: Low' Moderate/High/ Confirmed Indicates the confidence that a wetland exists at the site based on 
the remote inventory. Sites that were field verified receive a "C" 

VSWI Vermont Significant YIN Yes/No Indicates if the site is on the VSWI map and is a Class [I wetland 
Wetlands Inventory 

floodwater Flood1vdl.er U fW WN : Low/ Moderate/ Hie.hi No Ind icates if the site functions for floodwater retent ion 
WO Water Quality U Ml HJ N: Low/ Moderate/ H igrv No Indicates if the site functions for water qualitv 
Fisheries Fisheries U Ml HIN: Low/ Moderate/High/No Indicates if the site functions for fisheries 
Mdlife Wildlife U Ml HIN: Low/ Moderate/ High/No Indicates if the site functions for wildlife habitat 
Vegetation Vegetation UM/ HIN: Low/ Moderate/ HiJ>h/ No Indicates if the site ti.mctions for significant veiretation 
Recreation Recreation U Ml HI N: Low! Moderate/ High/No Indicates if the site functions for recreation 
Ooen '\nace Ooen Space U M!Hf N: Low/ Moderate/ High/ No indicates if the site functions for open space 
Erosion Erosion U Ml HI N: Low/ Moderate/ High/ No indicates if the site functions for erosion control 
Educntion Education U Ml W N: Low/ Moderate/ High/ No indicates if the site functions for education 
FVSize Complex Sr1.e U Ml HIN : Low/ Moderate/High/No Size score for wetland and associated complex (def med as wetland 

natural communities within 100' of each other) 
FXNVALSUM Function and value Integer Summary weighted score of functions and values_ Calculated as a 

summary sum of aU function/ Value scores above using the following 
matrix: N=O, L=l, M=2, H=3. Provides comparative score for all 
v.etland communities within the study area 



Table 3: NCLC Dataset Land Cover 
Classification Codes 

Code Land Cover Type 
0 Unknown 
11 Open Water 
2 Developed Land 
21 Developed- Open Space 
22 Developed- Low Intensity 
23 Developed- Medium Intensity 
24 Developed- High Intensity 
3 Upland-general 
31 Barren- Rock/Sand/Clay 
4 Forested 
41 Deciduous Forest 
42 Conifer Forest 
43 Mixed Forest 
52 Shrub/Scrub Early Succession 
7 Open Land 
71 Open- Grassland 
8 Agricultural 
81 Pasture/Hay 
82 Cultivated/Crop 
9 Wetland-general 
90 Forested/Shrub Wetlands 
95 Herbaceous Wetlands 



Table 2: Wildlife Contiguous Habitat Unit (CHU) Attributes 

Field Name Meaning Responses Description 

ld Arrowwood Environmental lnteger Unit identification number assigned by Arrowwood Environmental 
Identification 

Name Name of unit Text Unit name desi1mation, tvo. based on nearby feature 
ACRES Acres Integer The size of the CHU ~ 

Core_acres Core acres Integer The acres of core habitat within the CHU 
Drytl_ aL"n::s Deeryanl acTes Integer Tne acres of deervard wirhin che CHU 
Strm mile Stream miles Integer The length in miles of stream within the CHU 
Wet_acres Wetland acres Integer The area of wetlands within the CHU ~ 

ES acres Early Successional acres Integer The acres of early successional habitat within the CHU 
FRC_acres Forested riparian conridor lnteger The acres of forested riparian conridbr within the CHU 

acres 
Mast_pres Mast present Yesfblank Indicates if mast is present within the CHU 
Ledge _pres Led.ge present Yesfblank Indicates if ledge is present within the CHU 
BW ores Bear wetland present Yesfblank Indicates if bear wetland is present within the CHU 
VP_count Vernal Pool count Integer Indicates the number of vernal pools identified within the CHU 
Sig_natcom Significant natural State/local Indicates the presence of locally or state significant natural 

community communities within the CHU 
Elev_min Elevation mini mum Integer/Feet Indicates the minimum elevation (in feet) within the CHU 
Elev max Elevation maximum Integer/Feet Indicates the maximum elevation (in feet} within the CHU 
Elev_range Elevation range Integer/Feet Indicates the range of elevation (in feet) within the CHU 
Elev_mean Elevation mean Integer/Feet Indicates the mean elevation (in feet) within the CHU 
C_ hd_rank CHU horizontal diversity Low/moderate/high Indicates the horizontal diversity rank measured and assigned by 

.. 
rank Arrowwood Environmental 

Cons_acres Conservation acres Integer Area of conserved land within the CHU 


