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CHAPTER ONE Land Use

|. FORESTLAND

In 1997, over 80% of the land in the Northeast Kingdom wasedoby forest (USDA FS, 1997).
Unlike many states, Vermont's forestland acreage has been expanding sincpaitefchagy
Twentieth CenturyAs farmland is abandoned, trees grow over what had ongeabkea and

crop fields.Today,local foress provide residents of the Northeast Kingdeith a variety of
benefits.The largest revenue producers in the region cometlie harvesting, processing, and
manufacturing of forest producks Vermont, these have existed as sources of income since the
earliest European settlemewifater and air quality, and wildlife habitats are all dependent upon the
vast forest Residerst enjoy a wide variety of recreational activities in the &westfl and much

of the tourism industry relies onealthy forest to remain vialdiunting, fishing, snowmobiling,
crosscountry skiing, mountain biking, and bird and wildlife viewiradl dependent on a healthy
forest.Many of these activities coexist well wadponsible timber harvestiMgrious game and
nonrgame species rely on a landscape that includes forest, meadeagenized, aridrestedge
environmentsSnowmobiling, iking, cross country skiing, horseback riding, and mountain biking
often benefit from primitive roads maintained for logging.

While most of the Northeast Kingdom's forestland is privately owned, state, federal, and local
governments own nearly 130,00@sacombined in the Northeast Kingdom (private land with
conservation easements is not counted in this figure). These 130,000 acres of publicly owned land
are almost entirely forested. Nearly all public lands are open for recreation, with musthtef the
andprivately ownetimber lands actively harvested. Approximately 48,000 acres of this land came
into public ownership in 1999, when the Champion International Corporation conveyed its Essex
County properties to the Vermont Agency of Natural Resdimearly 23,000 acres) and the U.S.

Fish & Wildlife Service (approximately 26,000 acres).

Table1.0 shows the total forested acreage fee 1.0 Total Forest Acreage and Common Spe

. . Total Forest| Percent Percent
the region and counties. Also shown are|the Acreage | Northern | Spruce/ Fir
percentages of forestland that are northern Hardwood
hardwoods or spruce/firthe two mOost |Caledonia 345,500 57% 31%
prevalent forest types in the region. It shoekdex 405,50 67% 21%
be noted that13,125 acres, or about 9% of ffegeans 332,204 52% 36%
region's total land, was nstderedas both |Northeast 1,083,204 59% 29%
forestland and agricultural I§o@DA, 1997,  LKingdom

(USDA FS, 199y

In 2002 over 35 % of the softwoodsd 16 % of the hardwoolarvested in Vermont came from

the Northeast Kingdomwww.vtlmi.info/profile2004.pgif Much, if not most, of the harvested
softwoods are used for pulpwodéaper manufacturersoweverarecontinuing tdook overseas

and to Canada for this commodity, where more favorable growing conditions, subsidies, or lower
wage rates mean lower pric€snsequencagsulting fronthis trend include the loss of revenues
generated by landowners and the loss of emgroymloggingpulp, paper, and related industries.
However, thre still exista potential for a shift in forest management practices away from
pulpwood toward satimber, and an opportunity for vakgced businesses in the region. Table
1.1shows ateakdown of th@002harvest by county.
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Table 1.1: 2002 Vermont Forest Harvest

Total

Hardwood Board
Feet (thousands)

%

Softwoods Board
Feet (thousands)

%

Vermont

222,386

102,990

100%

119,396

100%

Northeast Kingdom

59,203

17,036

16.60%

42,167

35.30%

Caledonia

15,060

6,031

5.90%

9,029

7.60%

Essex

18,993

2,496

2.40%

16,497

13.80%

Orleans

25,150

8,509

8.30%

16,641

13.90%

(VT Department of Forest, Parks & Recreation, 2004

Forest Products Industry

Local forest arean important source dlumber for large variety of wepdbducts
manufacturers in the region. Some of these businesses originally located iforthieearea
ample supmsof materials. In 1998, wopdoducts manufacturing, using mainly hardwoods,
accounted for 32% of all mdacturing employment in Northern Vermont (the Northeast
Kingdom, plus Franklin and Lamoille Counties). The paper and pulpwood industry however,
which uses softwoods, is currently threatened by lower costs for similar resources grown

elsewhere.Nprthert'T Wood Bus. Resource Center Feasidiipnsid@pa)

Many elements of an effective industry support program are already in place in Vermont.
These include the Vermont Wood Products Association, the Vermont Technical College, the
Vermont Communyt College System, the University of Vermont's Forestry Department, and

the Small Business Development Center Program. The Robert Byrd Hardwood Center is a
top national technical support program thay beunderutilized in isregion.

Sustainable Fore stry

Many forestland owners and loggers point out that they have been practicing "sustainable”
management for years, as is evidenced by the health of their woodlands. The argument is
made that keeping forests healthy simply makes economic sensesfareldaditiation is

an unneeded expen€dten, from an ecologicatandpoint, they are corrédiany Vermont
landowners already practice what is considered "sustainablgérmeabavithout being
certified. However, for consumensishing to promote goodnvironmental stewardship
certification is the only way to distinguish between wood products from an ecclogizhlly
forestry operation and wood fronkeasecologicallgound operatiorA growing number of
consumers are willing to pay higher pricesdrtified wood from the former, and it may
benefit landowners and manufacturers to be recognizbeéif responsible practiceleme

Depot isonenotably largeetailcompanymakingcertified woodavailable to consumerg

the moment however, produsef certified woodre not receiving premium prices

There area number ofcertification programs available to landowneisfa@est product
manufacturersThe American Forest & Paper Association has created standards for
sustainable practices, knownthes Sistainable Forestry InitiativEhis program does not
currently allow for product labeling as sustainable, which is a potentially important aspect for
marketing. At the time of this printing, the largest program in the United States that does
allow br product labeling is the Forest Stewardship Council/ National Wildlife Federation's
SmartWood Prograilms program has two types of certification; a forest management
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certification for forests, and a chafrtustody certification for primary and seaoynd
manufacturers and wholesalBexause the cost of certification can be prohibitive for small
operationsthere iscertificationavailake for groups of landownerat lower costsThe
Vermont Family Forests in Addison County has taken advantagemptidhis Certification

is also available to groups of manufacturers.

|. FORESTLAND GOALS

e Sustainable forestry should remain an economically viable tool to preserve woodlands, open
space for recreation, and local character.

o Mixeduse forests shouldllow for expanded economic benefits to forest owners while
encouraging sound ecological practices and recreational access to the public.

o Valueadded processing opportunities for wood resources in the region should increase.

STRATEGIES

« Provide managemerfinancial, and technical assistance to local forest product industries,
including wood product manufacturers, sawmills, paper mills, angowavdd electrical
generators (cogeneration).

e Maintain enough forest land to support wadted industries, et ai n t he regi o
beauty, protect fragile areas, encourage wildlife, promote recreational usage, and maintain a
healthy, sustainable forest based economy.

e Support the development and marketing of distinctive wood products identifiable with
Vermort and/or the Northeast Kingdom.

e Support owners of forestland who implement sustainable forestry practices to market their
wood and wood products.

o Expand usage of existing rail infrastructure for shipping and interface with trucking. Explore
the creatiof forestrelated industrial zones (i.e. rail sidings for sawmills)

II. AGRICULTURE

Farming has beenan integral part othe

region's economiyom the tme of the earliest
settlementsAccording to the US Departme
of Agriculture, the region's QQL farms
accomted for more thar264,00(cres in the
Northeast Kingdom in 1997, or about 20%
the total landarealt is the second largest la
use in the region, and has provided a liveli
for generations of residentslowever, the A
future of tradifonal farming in the region is =
tenuous at bestCompetition fronwithin the =
U.S. and abroadand low commodity prices = =
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have contributed to a lontgrm decline in agriculture in the state. The state has lost over 10,000
farms in the past forty years, batisticsseem tesuggest a potential stabilization in farm acreage in
thisregion. Between 1992 and 1997 the net loss of farmland in the Northeast Kingdom was only 11
acres, and the region actually saw a gain in the number of farms.

Tablel.2shows théreakdown of agricultural land for the three counties and the state of Vermont
in 1997. Orleans County contained over half of all the agricultural land in the region, while Essex
County accounted for less than-tergh.

Table 1.2: Agricultural Land Use (acres) 1997, 1992

Vermont | Caledonia| Essex 199 Orleans Northeast Kingdom Northeast Kingdom
1997 1997 1997 1997 1992

Cropland including Pastured 617,26 43,204 9,434 74,331 126,97 133,56
Woodland including Pastured 487,344 42,431 14,574 56,119 113,124 112,11
Other Land 157,544 8,614 1,484 13,704 23,801 18,241
Total Land in Farms 1,262,155 94,254 25,4971 144,15 263,904 263,91]
(Center for Rural Studies, Vermont Indicators Online, 2004)
It should be noted that he USDA counted 113,125 acres, or

agricultural land, as both forestland and agricultural land inAltB®ugh only 52,546 acres in the
Kingdom were classified in the 1997 Agricultural Census adgraktuneich of the cropland is

used for growing feed for livestock (USDA, 1997). The U.S. Natural Resources Conservation
Service has mapped most of the region's primary and secondary agricultUitzé sariapsare

available at the NVDA offige St. dhnsbury

Agricultural Trends

The total market value of all Northeast Kingdom agricultural products sold grew 12%
between 1992 and 1997, from $85,324,000 to $95,648,000 (not adjusted for inflation). Dairy
products accounted for $79,358,000, or 83%ecf297 total market valof all agricultural
products. Significant farm enterprises other than dairy include other livestock, poultry,
vegetables, fruit, Christmas trees, and nursery and greenhouse crops.

Table 1.3: Selected Regional Agricultural Sales 1997, 1992

Vermont | Caledonigd Essex | Orleans| Northeast Kingdon| Northeast Kingdoni
1997 1997 1997 1997 1997 1992

All Agricultural Products ($1,000) 476,343 29,357 6,769 59,522 95,648 85,324
Cattle and calves ($1,000) 35,859 2,640 275 4,383 7,298 6,989
Dairy Products ($1,000) 352,554 23,407 5,183 50,768 79,358 73,883
Hogs and pigs ($1,000) 543 17 1 90 108 85
Horses and ponies ($1,000) 2,537 89 - 219 308 NA
Milk goats and their milk ($1,000) 450 withheld - 143 at least 148 NA
(N:L‘;f;g;”t‘:gi’;m:f&aﬁg ((';‘i"‘:)dc')' 18,584 1,417 withheld 743 at least 2,16p at least 1,40
Christmas trees ($1,000) 2,782 540] withheld 259 at least 799 NA
Floriculture Crops ($1,000) 11,614 664 withheld 374 at least 1,038 at least 1,11
Poultry ($1,000) 5,699 28 4 20 52 at least 14§
Sheep, lambs, and wool sold ($1,000) 1,003 45| withheld 22 at least 67 at least 54
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Current trends in the state have been towayer laut fewer dairy farms, and an increase in
smalland partime nondairy farmsThis trend is likely to continue with the growth of the
specialty and organic food industry, -bmrdasm, andgarttime farmingThere was a small
decrease in the numbelr milk cows in the region between 1992 and 1997, despite the
increase in both dairy sales (not adjusted for inflation) and total cattle and cows.

Farm diversification could potentially result in a weakening of the larger dairy infrastructure,
includinga loss of dairy processors, truck and transportation services, ssupfdymetail.

Potential upsides to having more diverse farms include an agricultural industry that is less
subject to price spikes in particular commodity markets, and increagedibppdor direct

retail sales within the regi@reater diversity in agriculture reduces the risk oSpemfic

pest infestations and the need for heavy pesticide applicagorisurism, specialty
agriculture, and parime farms can also hetp preserve farmland for use in growing feed,
grazing, or rental to more traditional dairy operations).

Anecdotal ¥dence suggests tha&ny agricultural producers in Vermuate beerelatively
resistant teard working

togetherin marketing ad Table 1.4: Selected Vermont Agricultural Sales 1997, 1992

e . Vermont | Vermont |% Changg
distribution. Larger ®od 1092 1097
retailers often do not [an Agricultural Products 415,259 476,349 14.709
contractwith smakrfarms, [Blueberries, tame (pounds) 312,884 170,637 -45.50%
preferring to buy in bu|k Dairy Products 328,717 352,554 7.30%
Working with Iarge Hogs and pigs ($1,000) 641 543 -15.30%
suppliers they receive Honey ($1,000) 405 397 -2.009%
Horses and Ponies ($1,000) 2,069 2,537 22.60%
clean, Iabeled' paCkag\'N’drsery and Greenhouse Crops (includin 9.461 18588 96509
bulk merchandise rea_-dy fq Ehristmas trees and floriculture) ($1,000 ' ' '
the shelfMany farms in th€{cnhristmas trees ($1,000) NA 2,782 NA
region do not have thene |Floriculture Crops ($1,000) 6,222l 11,614 86.70%
Oor resources toompete in Poultry (all) ($1,000) 2,927 5,699 94.70%
this mannerit is ||ke|y that |Rasberries (pounds) 63,934 92,858 45.20%
more marke“ng an Sheep, Iarnbs, wool ($1,000) 969 1,003] 3.50%
distribution partnership<;8tra\/\/oerr|es (pounds) 857,533 731,688 -14.70%
will d€V€|0p over time i Trout, Farm-raised ($1,000) NA 580 NA

local producers are t
compete successfully

Beef

D

(USDA, 1997)

Although the most recent data on beef cattle is from the 1997s @&n&griculture, a

owindow sur v

eyo of the

regi on

wo u

| d

sugges:t

growing, particularly Black Angus. Several Vermont beef producers believe that the industry
has real potential for growth in the state. Vertno can sustain one of 1
rates of grazing animals per acre.

A move has begun to label beef as being from Vermont for consumer sales. Vermont has a
reputation for clean, natural, quality foods which has helped other agricultur&. produc
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Producerdooking tomarket Vermont labeled beef have good reason to believe that it may
bring a premium, particularly if consumer safety concerns grow relating to certain animal feed
additives and unsanitary meat processing. Vermont beef produltkisenefit if they

mai ntain Vermontods i mage of healthy, qualit

The main barrier to expansion of the beef industry in thehsmtbeerthe scarcity of
slaughterhoused.ocal slaughterhousdsavedifficulty keeping up with demand. Shipping

cattle to feedlots andut of stateslaughterhouseguickly become expensive. New
slaughterhouses require a large investment, have fairly strict federal oversight, require good
electric, water and sewer capacity, truck access, and must go througheacingsstill,

there is some interestestablishing locarocessing facilitieand Vermontabhave a long

tradition of cattleaisingexpertisefarmland, and catfarming infrastructure.

Organic Agriculture

The organic foods industry is @wgng market that easilys many peoples image of
Vermont. Consumers associate Vermont with clean, natural, quality foods, and the Vermont
image has greatly benefited businesses in cheese and ice cream production. Many organic
products can be sold ftinree or more times what can be charged for theiongamic
counterparts. Organic certification and lab&diadogical step for many Vermont farms and

food processord.he northeastrn U.Sand eastern Canada serve as potential markets for a
wide rage of Vermongrown organic products, @sesthe European Union, where markets

are somewhat restricted for foogi®wn using certain conventional American farming
practices.

Farmland Preservation

Despitelarge amounts afndeveloped land in the regiomintaining contiguous tracts of
farmland for future agricultural use is becomioig of arissue.The sametaibuteswhich
male land desirabli®r farming (weltlrained and little slopae the same foesidential and
commecial development. Agricutural felds must generally be witltiose proximity to
other fields used bg farmer. Presering contiguous parcels of primary and secondary
agricultural soils that can used by a cluster of neighborings faores efficient thaworking
scattered paets of land.

The University of Vermont Agricultural Extension System has two regional offices (St.
Johnsbury and Newport) to #erthe local farming communifine University of Vermont
Extension launched the Vermont Farm Labor Service, a cooperatigealdtho recruit,

train and match workers widrmers needing temporary h&pral Vermont, a neprofit

farm advocacy organization, has been organizing farmers in the northeast counties to explore
opportunities for oaperative agricultural effort¥he Vermont Land Trust has been
conserving prime farmland through the purchase of develogghest ri
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II. AGRICULTURAL LAND USE GOALS

e« Farming and agriculture should remain an important and viable sector of the regional
economy.
« Contiguous tracts grime agricultural soils should be preserved.

STRATEGIES
e Provide support to farmers interested in diversification and/or product develdsasit.
with grants and lownterest loans for vahaelding businesses and diversification.
« ldentify funding sawes for and market existing and new food ventures in the region.
e Support education efforts that teach sustainable agricultural practices.

[ll. EXISTING LAND USE &EVELOPMENTRENDS

Developmenpatternsn northeastern Vermontvehistorically followed the valies and waterways

of the regionEarly European settlers farmed the fertile soils of Orleans, Cateulamiasand

the Connecticut River valley in ESSexinty using the rivers for moving logs and powering mills.
Through the years, Caledoand Orleans received the bulk of development, particularly around St.
Johnsbury and Lyndon in the south, and Newport and Derby in the north. Smaller population and
commercialcenters also dotted the regi@evelopment historically occurred in the farfn
compact village centers surrounded by a workitgcegre of farms and forestlaflddough much

of the old farmland has returned to forest, this traditional Vermont landscape has remained the
dominant paéern of land use in the regidime NVDA RegionLand Use MafMap 1) located on

the following pageé, | | u st r at oarsentdevelepment gattems 06 s

Most communitesin the U.S. today tahad to deal witkome form ofuburbanization, sprawl,
loss of farmlandsndor Brownfieldissuesnfluencng their developmento insure appropriate
development for the Northeast Kingdom it is necessary to observe the develapiorsnt
affecting other communities in order to direct future land uses appropriately.

Suburbanization

Population and transportati changesexpandedoad systems loss of farms, and an
increase irregionaltourism have all contributed to alter the patterns of settlement in
Vermont Due to improved roads and automobiles, residents can now live further from work
than was possible the past, and access for tourism from outside of the state has improved.
Improvements in the highway system, coupled with increases in population densities in other
parts of the northeast and Quebec, have sharply increased the number of people who are
within a day's drive of the regidfisitors, seconriome owners, and increasingly mobile
residents often desire homes and services in the reggomxural setting<Combined with

a loss of agriculture and pulpwood profitability, the region lcasnéecreasingly
suburbanizedAccording to the Vermont Forum on Sprawl, between 1982 and 1997 the
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amount of developed land grew in the state by 30.8%, while population grew by only 13.6%.
The Northeast Kingdom was not immune to these changes.

fffff County Boundary - Forested Land
et - Town Boundary I: Open/Agricultural Land

- Developed Land Water
[ = eee— VIS i .
3 . = L NVDA Region: Land Use
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Sprawl!

Strp commercial development and large;demsity residential subdivisions hbeen

growing across the stat€éhis "sprawing’, consumptiveland usepattern increases
development pressures on undeveloped land (farms, forests, and wildlife habitats), and
frequently leads to disinvestment and uotlkzation of existing town centefSriving

becomes requiremerfor most tripsincreasstraffic congestion and caggreater demands

on road infrastructurén our region we see this in places such as Lyhedand between
Newport and DerbyAssociated improvement of roads and services, and extending
infrastructure are costs that are often not covered by the tax revenues generated by these
developments. This is particularly true when resulting disinvestmestin the existing

town or village center, thus lowering property values and the grand list. Strip development
itself is often unsightly and monotonous, detracting from the local character and the region's
general appeal.

Residential Development of F armland

A common development pattern in the region has been the piecsicheatiaedevelopment

of farms. This pattern is commom farm communities across the countmth some
unintended consequencesulting In addition to the issues associatét wverall loss of
farms and farmland raisedrliey this development pattern encourages many of the worst
aspectsof suburbanization and sprawhe development of land closest to the road
suburbanizes ¢hlandscape almost immediatéiyre new homebecomepoorly maintained,

the property value of the area fadihin some areas, this development pattern combined with
a lack of upkeeperveas a sort of rural blight.

Brownfields

Brownfields are defined by the Environmental Protection Agency &&PAbandoned,

idled, or undeused industrial and commercial facilities where expansion or redevelopment is
complicated by real or percéivenvironmental contaminationThough Northeastern
Vermont is not typically associated vgishies such as thebere are many sites throughout

the region whereagtuses ledo the contamination of soilQuestionable or contaminated

sites in the region are commonly located in or near urban areas with existing industrial
infrastructure. Often, the responsibldigsiare no longer owners of the properttyers are
businesses that are now defuactd though local governments are often aware of such
problems, they have no money for clgan

The remediation of contaminated pndies faces several obstadles.potential for hidden,
openended costs associated with cleanup is often enough to keep developers away. Current
liability issues and low prices of prime developablg"tardnfieldg"make the reuse of

some s@s unlikely without incentivégnfortundely, what is left is frequently a vacant or
abandoned eyasoand potential health hazakdandoned sites do not pay property taxes

and lower property values of surrounding lots.

Reasons tceuse or redevelop brownfield sitesudebringng unused prperties back onto
the tax rolls, maintaing local property values, and allemgthe need to build new sewer,
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energy, anttansportation infrastructur@euse also reinforces efforts to maintain traditional
development patterns by encouraging compaetiopenent and reducingressures on
undeveloped landkederal and state grants, revolving loan funds, tax increment financing
(TIF), and liability insurance are some of the tools commonly used to finance brownfield
redevelopmenthese are all financingthreds that communities need to consider.

Shoreline Development

The Northeast Kingdorpossesseama j or i ty of t he sadasotteds | ak
majority of undeveloped shoreliné®&cent increasén the avelopment of second homes,
camps, and pnary residencésvedecreasdthe amount of undeveloped shoreline.

Designated Downtowns and Village Centers

The State of Ver mont ds Downtown Program en
downtowns and village centers. Towns that receive Downtogign&i®mn under this

program can receive numerous benefits, including tax credits, loans, and grants from various
state agencies. To qualify, a town must develop a comprehensteemloagitalization

strategy for its downtown district. The Northeasg#om currently has only one designated
downtown & St. Johnsbun®d but Newport City is working hard to earn downtown
designation.

In 2002, the Downtown Program created a second level of designation for Village Centers.
These distristare generally smaltean the Downtowns but are still eligible for tax credits

and priority consideration for grants from other state programs and agencies. The Designated
Village Centers in the Northeast Kingdom are Hardwick, Barton, Island Pond, Derby Line,
and Peacham Cars These areas are depicted on the NVDA Region: Designated
Downtowns & Villge Centers Map (Map 2), locatedhe following page.
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IV. FUTURE LAND USE & DEVELOPMENT

If we look at our current land ugerh a development standpoint, the regionbzeaicallybe
divided into five broad categories:

Regional Urban Centers
Service Centers

Rural Villages

Rural Areas

Industrial Parks

arONE

The Regional Urban Centers, Service Centers, Rural Villages, Rural Areas, and Industrial Parks
(depicted inhe NVDA Regon: Future Land Use Map, M8parecategorized for growth based on

the following development pattern descriptidhs. development pattern descriptions are general

in nature and can be used to guide growth in an appropriate manner, keeping in thefadharacte

area.

1. Regional Urban Centers

Regional Urban Centers are areas with concentrated development that provide the core
support services for the less developed outlying areas. Higher capacity road infrastructure,
municipal sewer and water, enenfrastructure, and emergency services are in place to
support heavier development in these areas.

The Northeast Kingdorhas two Regional Urban Centditse St. Johnsbury/Lyndon area
serves the southern section of the region, and Newport Cliy/Berve the northern

section. Transportation infrasicture plays an important rofet. Johnsbury/Lyndon is
located at the intersections of Interstates 91 and 93, Route 5, and the waist east
connector Route 2. Newport City/Derby is also on Interstate Roanel 5, as well as Route

105. Rail yards operate in both St. Johnsbury and Newport City. Caledonia County Airport is
located in Lyndon, and the Newport State Airport is just outside of the Newport City limits in
Coventry.

Over onehalf of all employent in the Northeast Kingdom is located in one of the two
urban centers. In 2002, the Northeast Kingdom had a combined 22,250 jobs, and 14,459
were in either St. Johnsbury/Lyndon or Newport City/Derby. Major industries include retail
trade, manufacturd durable goods, education, and health services. (VT DET, 2002) Both
urban centers have industrial parks, regional hospitals, various state offices, and dense
commercial development. Lyndon State College, Springfield College, Lyndon Institute, and
St. Jonsbury Academy are located in St. Johnsbury/Lyndon, and the North Country Career
Center is located in Newport/Derby. Branches of the Community College of Vermont, and
University of Vermont Extension offices are located in both centers.

Housing densitis greater in the urban centers than other towns in the region, witbfa mix
single family hmes and muhunit housingserving aangeof income levels. In downtowns,

structures often have commercial ground floors and residential upper floors. Ctmbined
two urban centers contain almost-thnel of the housing units in the entire region. In 2000,
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St. Johnsbury/Lyndon had a total of 5,672 housing units, about one sixth of the entire
Northeast Kingdom's housing stock (which is 33,939). Newpo&hy/had a total of

4,600 housing units.
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Other nearby major urban centargvidingemployment, services, and cultural opportunities
to the region are Montpelier, Littleton, NH, West Lebanon, NH, and to a lesseagtent,
andSherbrooke, Quebec.

2. Service Centers

Historically, a number of swbgional service centers in the Northeast Kingdom met the
everyday needs odsidentsfarmers and loggens the surrounding rural are¥ghile the

function of theeservice centers has changed somewhathe/gears, these communities
remain important centers for commerce, services, employment and community life. Barton,
Orleans, Hardwick, Island Pond, CarBeecher Falls, North Troy, Jay, East Burke, and
Danville belong in this group.

Their status aesvice centers is due to the fact that they are separated by distarfee from t
two regional urban centefd.the same timeéheydo not provideenaugh employment to be
completelyselfcontained. As a result, they also partly serve as bedroom comruttites f
largerurban centerdeclinesin the farming and loggingdustry have contributed to this
situation.

With some exceptions and individual variations, the service centers provide municipal water
and sewer and employ municipal staffimited othe government functions may also be
carried out in these communities. For exar
and Wildlife Service office are located in Island Pond. Vermont Agency of Transportation has
maintenance garages in Canaamartdn. All service centers are served by at least one state
highway.

Land useatternsn service centehgve remainedelativelystableover time Change is very

gradual. The cores of service centers continue to be characterized by relatimekedense

land uses, containing civic, governmental, commercial, and mixed residemnta wsidse

times past. For the most part, the boundaries of the centers have remained unchanged over
many decades.

Service centerypicallyhave
significantareasfor industrial
use and developmentarge
scale resourdmsed industry
in these communitiesvas
rooted in their early histes
This is exemplified by thg
Ethan Allen plants in Orleans
and Beecher Falls. The&és
plants have been instrumenj ;
in mairtaining the social ande=—="
economic vitality of the
northern reaches of the
region. Howevera reliance._:;__g S : :
on a few large industries i i can s A

.
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makes those communitieery vulnerable to fluctuations in the national and regional
economies. However, theseservice centersill haveland set aside for future industrial
developmenand would be happy to attract industry of any Giteans, North Troy and
Hardwick all have industrial parks. Recent industrial development has occurred in both the
Orleans and Hardwick induatrparks.

Jay and East Burke are speniample®f service center These villages have maintained

their role as service centers, primarily because they now serve the recreation needs of residents
and visitors. Both have winter economies based onhdbskiing, and to a lesser extent,
crosscountry skiing. Jay Paalpresently going through a major expansion period, and along

with Burke Mountain Resort has a goal of becoming-adason resqrExpanded activities

include mountain biking in bo#ineas and a new golf couasd residential developmént

Jay.

Island Pondt he o0 Snowmobi | e Catrpditibnalihdustidlseryice cemernt 0 ,
thatis becoming more reliant on recreation resources. Brighton State Park and a sizeable
private campground have for many years con
Recent conservation purchases by the State of Vermont and the US Fish and Wildlife Service,
consisting of large portions of the former Champion lands, should alsoduglpotd the

commercial businesses in Island Pond village.

3. Village Centers

The Northeast Kingdom has retained many of its small, traditional New England villages
located in rural settings. These continue to provide convenient at@sssgtmds and
amenities for the local rural population in the form of general stores, dining, and fuel. Villages
also usually have some stoallresidential housing, and such community buildings as
libraries, schools, town halls, clubs, and churches. Many \iltagesraces for visitors

from outside of the region, including inns, bed and breakfasts, dining, and access to
recreational activitie&lover and Craftsbury aweo examples of village centers.

Characteristias Village Centers

« Village/Town centewith denser residential patterns than surrounding rural area.

o Appropriate businesses mainly serving the local population (small stores, dining, and
some services) and visitors from outside of the region (inns, bed and breakfasts, and
recreation).

« Emergeny services

o Community buildings such as libraries, schools, town halls, churches, and clubs.

4. Rural Areas

Most of the region's land lies outsitlthe town and village centdtonsists mainly of the

farms and forestlands of the traditional Verdandscapelhese land uses are supported by

the regional urban centers, service centers, and rural villages, where most of the people and
commerce are locate@hese rural areas receive very little commercial or industrial
development unless it occurs an established industrial park, in an area specifically
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designated in the local zoning bylaw, or occurs in an appropriate scale for its rural
surroundings.

5. Industrial Parks

Some land uses, such as certain manufacturing processes, warehoug&@syretatad
businesses may be more appropriately located ousideddfthe above ardascause they

1) would be incompatible with nearby residential areas, 2) require immediate access to a major
railroad or highway, or 3)ete substantial amounts ahdl. Clustering these land uses in
industrial parks can have the multiple benefits of efficient use of land and efficiemt provis

of required infrastructurrdustrial/business parks are encouraged to be densely developed
while allowing enobtgspace fobusiness expansidmfrastructure connections that serve
industrial parkshouldnot contribute to scattered development outside of the industrial parks.

Developments of Substantial Regional Impact

For the purposes of this plan, Developments of &ttt Regional Impact are defined by
the Northeastern Vermont Development Association as:

1. Projects that would have substantial and ongoing impact on two or more
municipalities, including the host municipality.

2. Projects that would likely have substantighct on a resource within the region that
is widely used by people outside of the municipality in which it is located.

3. Projects that may affect development patterns to the extent that the character or
identity of neighboring municipalities is significaffected.

Adjacent Regions

The Northeast Kingdom does not exist or function separate from those regions that surround
it. Therefore, it is critically important that this plan take into account the planning for these
neighboring areas to insure a sima@nsition between the regions. This will also reduce the
adverse impacts that development in one region might have on the adjoining region.

The Northeast Kingdom is surrounded by five different planning regions in two states and
one Canadian Provindeour of these regions are located to the south and west of the
Northeast Kingdom in Vermont and include the Northwest Regional Planning Commission,
the Lamoille County Planning Commission, the Central Vermont Regional Planning
Commission and the TwRiversOttauquechee Regional Commission. New Hampshire's
North Country Council abuts the Northeast Kingdom to the east and, finally, the Canadian
Province of Quebec is to the north.

The Vermont planning regions abutting the Kingdom have a rural nature abaunckileey

are very similar to the Northeast Kingdom. The regional plans that have been prepared for
these regions are very similar to this plan for the Kingdom in wanting to maintain the rural
nature of their areas.
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IV. FUTURE LAND USE & DEVELOPMENTOALS

« Traditional development patterns should be maintained and new development should be
encouraged to follow these patterns.

« New development should be compatible with existing land uses, and agree with local plans.

e Historic structures, community fdigis, and other buildings should be preserved and adapted
for reuse.

« Brownfield sites shoule reclaimed.

« Significant development proposals should consider the impact on adjacent regions.

STRATEGIES TOWN CENTERS

e Encouragelesired town centdevebpment through investment, maintenance, and expansion
of appropriate infrastructure (sidewalks, water and sewer, parking, public spaces, etc.).

e Support beautification efforts in town centers and downtowns.

e Encourage adaptive reuse of historic strigctbreugh tax incentives, tax credits, grants, and
loans assistance in location of funding, etc

e Assist communitiegpplying fodesignation under the Vermont Downtown or Village Center
Programs.

e Encourage mixedse development (residential, commemdhappropriate ligiidustrial) in
town centers.

« Direct public investment for new elderly and affordable housing towards town centers. Aside
from promoting traditional settlement patterns, this will put seniors ambd®rate income
residents oker to such amenities as transportation, shopping, and community activities.

e Encourage towns to plan for community recreational and social needs.

o Make reasonable accommodations for houmstogn centers.

STRATEGIES RURAL AREAS
e Support local conseriat efforts.
e Encourage communibpen space plaasd recreation infrastructure

V. RECREATION LANDS

Recreation opportuniti@mhancehe quality of life for residents and tourditss, and contribute
significantlyto the regioal economyOutdoorrecreation activities, such as hunting, fishing, hiking,
snowmobiling, horseback riding, cross country skiing, and mountain biking require relatively little
maintenance of the apespaces where they take plabese activities often coexist easily with
other land uses such as forestry and farmin¢gleglacen public andrivate land Private land
ownershave beergeneros in allowingrecreationalise of their landEducatng users about
respectful and safe usemportant in maintaining access tiwgte land in the future Residential
development anthe subdivisionof land over timéave reducedthe amount of private&ands

available for recreatiofhis increases thmessure opublic lands and d¢ise private lands that are
stillaccessiblé&caoording to the Vermont Department of Forests, Parks and Rectbatposting

of private land in the state more than doubled between 1988 and 1997 from about 100,000 acres to
about 250,000 acres.
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Other recreational land uses, such as sports fieldsoyndgg parks, and lake and ra@ress

require more maintenance and usually some formbt€ pnvestmentMunicipalities should
considertheir r e s i awrent and future needs for public spaces, water boglys,aand

recreation facilitie¥his carbe done in tftough tle municipal plan or inseparateecreation plan

or open space plaNunicipalitieshouldwork in conjunction with their neighbors in planning and
devel opment of recreation spaces so as to com

In 2003, NVDA assisted the Vermont Department of Forests, Parks, and Recreation with gathering
information for the Statewide Comprehensive Outdoor Recreation Plan (SCORP). The SCORP is a
ten year plan that identifies existing outdoor recreation opportuntdtiessues, and sets goals and
objectives for the coming ten years. NVDA conducted a recreation issues survéyh e r egi o
townsto help the department in its efforts.

Issues that were identified as impotigmesidents the 1993 SCORP remain intpatfor the

region a decade later. These issues indegeded water quality and an increase in aquatic
nuisances, overdevelopment of shorelines around lakes and ponds, destruction of fish and wildlife
habitat, loss of scenic resources and rural raiacreasingly limited access to private lands
(posting), and a lack of respect for private lands. All of these land use issues affect recreation.

Additionally, survey results indicated that #ueran inadequate number of recreation facilities to

meet public needs, as well as inadequate funding for public recreation. It still appears there is a lack
of public education regarding recreation and a lack of information on recreation opportunities in the
region. Lastly, respondents felt there is afoegdeater numbers of trails, paths, and greenways in

the region.

A number of newegionalssuesppeareth this recent survedazardous and solid waste disposal,
declining forest health, pollution (air, naselwater), norcompliance with envirarental laws,

and loss of biodiversity were all identified as pressing issues for the region, and each is important for
a highquality environment.

Relating to the quantity of and access to natural and land resources in the region, issues that were
identfied as important includiéie need to protect natural resoumedecosystems, the loss of
wetlands, loss of agricultural land, need to preserve forest lands, loss of historic resources, loss of
open space through inappropriate development, landoabiléy Iconcerns, and traditional land

uses areao longer economically viallBgher new issues for the region are vandalism and littering

in recreation areas, threats to existing trail resources, and the need to coordinate the development
andmaintenancef recreation areas and facilities.

V. RECREATION LAND USE GOALS

« Sufficient open space should be available for current and future outdoor recreational pursuits.

e A variety of yeaiound and seasonal, indoor and outdoor recreation opportunities ghould b
available for residents and visitors.

e Public access to water bodies should be protected.
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STRATEGIES

e Assist towns to plan for future recreation needs.

« Assist with financing to develop additional facilities such as sports fields, playgrounds, trail
sysems, ice rinks, skateboard parks, and recreation/bike paths.

« ldentify and protect public access to water bodies.

e Special attention should be given to providing recreation activities for youths and seniors.

e Support local and regional recreation evegtd4es, festivals, etc.).

e Improve public information about existing recreational opportunities.

VOLUME II: REGIONAL ANALYSIS -19-

REGIONAL PLAN FOR THE NORTHEAST KINGDOM NORTHEASTERN VERMONT DEVELOPMENT ASSOCIATION



CHAPTERTWO Energy

This material based upon work supported by the Dept. of Energy and Vermont's Clean Energy
Development Fund under Award Number DE-EE0000859

INTRODUCTION

Northeastern Vermont Development Associa(idiWDA) originally preparedthis plan as a
supplement to thRegional Plan for the Northeast Kingdohe 2(ZD Energy Plaman update to

the2011 Energy Pl{and a reflection @fstatutory change that extended the life of regional plans to

8 years)which outlines a regional energy strategy for Northeastern Vermont, specifically the
counties of Orleans, Essex, and CaleddnaD A6 s st at ut oangingisedtieedinn ene
V.S.A. Title 24, Chp.184348a (3), which stipulatestaregioral plan include

An energy element, which may include an analysis of energy resources, needs,
scarcities, costs and problems withien region, a statement of pplion the
conservation of energy, and the development of renewable energy resources, and a
statement of policy on patterns and densities of land use and control devices likely to
result in conservation of energy.

In addition, NVDA is required to defnrewhaconst i tutes a O6substanti al
to development (24 V.S.A. Chp.117 84345al§geéais¢he definition is given due consideration

in state regulatory proceedings. This definition is provided within Land Use secti®egbtiee

Plan for the Northeast Kingdo(CBpd6 pg. 16).

Background

Traditionally, NVDA approached energy planfiomg a strictlyd s u mpdbeynand perspective

and this approadmas generally supported the traditional systems that have continuedtos meet
regional energy needidowever,the energy trends of the last decade prédébD?A with the

challenge of addressing a much broader perspensieat transcends curreahergy production

and usage. At this time there are several factors thabing eeontentious climate for the future
planning of our energy systems. Because of this, NVDA has expanded both its approach to energy
planning and its role in regional energy policy.

This new role has stemmed from pul#sponse twather swift changes now occurring in the
energy industry. In the past several years, the region has had to conteeffdatethélity-scale

wind developmenbn our mountainshow to ensure forest sustainability as viweld grow in
popularity;and whether or not an aging nuclear plant can be replaced withg@eteeation
resources. In addition, throughout these dynamic times affordability has become the primary
concern of public anusiness communitieBecause of our statutory responsipilty DA,

through this documensg givingelevant information regarding various energy resauactsstting

our regional energy agefmtathe next eightears.
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NVDA Energy Committee

The 2020update has been overseen byEaergy Committe@vhose members include Jim
Greenwood, Marty FeltuRobert Croteguand John MorleyNVDA committee staff included
Planning Managdbave SnedekesndSenioPlanner, Lauristillwell

Strategy Outline

The Energy Strategyms toguidet h e r e g i developsnenefor the rpxt eigieiarsin order

to accomplish this taskhe Energy @mmittee hasnalyedthe current conditionsf the region

calculaed future growth, and evaledthe potentialfor resources to meet futuneedsFrom the

findings, the Energy Committee has developed regional portfolio recommendations, and overall
energy goals and strateglée basiccomponent®f the Energy Strategye organized into four

main sections:

REGIONAL OVERVIEW
This sectiorprovidesan evaluation dbcalconsumption, energy sectors, electricity infrastructure
and deman@ndanticipateduture growthn energy usage.

RESOURCEANALYSIS

In this sectiorresources are analyzed for their current and future potential as part of the overall
energy portfolioBoth traditional sources are addressed, including fossil fuelgdweiroand
nuclear power, as well as the advancing renewable sources, suchnatheosiar wind, and
biomass. Efficientgonservation is also addressed as an important piece to meeting future needs.

NORTHEAST KINGDOM PORTFOEIO

This section providescommendations for each resoaderessedithin theResourcénalysis.
It alsoaddresses other important sresource aspects of the portfolio, such ametring, and
efficiency/conservation.

REGIONAL GOALS & STRATEGIES
This sectiorpresents the main go#ds the next eighgears of energy planniagdidentifies clear
strategie® meet those goals.

* Both the Northeast Kingdom Portfolio and the Regional Goals & Strategies include the guiding
language for future energy development in the region.

REGIONAL OVERVIEW

Current Status of the Region

The Northeast Kingdolms ener gy trends have mimicked thos
been subjected to the same enissge®ccurringnationally, Vermorttill remains a natiahrole

model for energyThroughout the U.Senergy prices are rising due to thesstastraditional

resources ahincreasing consumption levé&ts.address rising energy costs, Vermonters are turning
more and more towards supplemental fuels, renewablggnecation facilities, and
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efficiency/conservation effortén 2010 Vermont rankd 51* out of the entire U.S. itotal
consumption oknergy across all sectors arffiid2ercapita consumption of total energy across
all sectors

In the past few years, the Northeast Kingdom has helsigdcityprojects thahave decreased
transnission losses and improved reliabilliye regionis home tothree major renewable
generation facilitiethe Ryegate Woddhip Plant the Coventry Landfilmethanegeneratgrand

the Sheffield Wind Farmhich together produd826 of t h e elecgidgityogeremstiort ot a l
(2010) The Vermont State Legisl@iuhas made sevecilangewith energy legislation as well,
including policiepertaining to distributive generation {netering), renewabéaergy(portfolio

goalsand incentivesthe creatiomf an effieency utilityand alternative fuéisehicles.

While Vermontcontinues to makehangesn energy policy and infrastructutegre aresome

elements of the current energy system that negatively affect ourTregifmtiowing overview
proceeds toeviewall of the aspect®f our energy systeandpinpoint majorelementshat impact
our region

CONSUMPTION Table 2.1 Vermont Energy Consumption by Source 200¢

Energy consumption has grown rather steaily Source Trilion BTUs"
. . . Coa)f 0
since the 1950s. Historically, leaps (i

. . . . Natural Gas 8.7
consumption are assated with major economig

. . 2etroleum Products 82.2

growth, low energy prices, population gro mass (Wood & Ethanol) 143
and an overall increase in the number of Ve[HtIe - c oiner 03
miles drivenVermont has traditionally rank€Gciear Electric Power 561
one of the lowest per capita ene@ysamption [ydro Electric Power 145
states in the natiorable Z-irepresents_thﬁ Net Interstate Flow of Electricity/Loses -26.7
amount of energy consumed in the state 8. 206 imports of Electricity 8.7
Regional figures for energy consumption |asel 158.1
unavailabl e, but t h*ékiowatNhgirfis dpppx@nagelg 3t412BTU | n g d 0 md s

simil ar **gq_notta'ermal,twir_h_i,éhotovgltq_iic,é}nfjs@arahgrmalehergy.

consumptionby source s
(Source: Energy Information Associatic

breakdown.Petroleum products are by far the
leading souraaf fuel in the state, most of which is used in the transpodatiorsidentidleating
sectos (Table 2.2)

Table 2.2 Vermont Petroleum Product Consumption 2( . Table 2.3 Statewide Energy Use by Sector (Trillion BT

1 U.S. Energy Information Administration: State Energy Consumption Estima2810960

http://www.eia.gov/state/seds/sep use/notes/use_print
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Type Trillion BT Us Sector 1993 2001 2009
Motor gasoline 39.1 Transportation 50.7 51.9 53.5
Heating oil and diesel fuel 30 Residential 34.6 47.8 48.3
Liqued petroleum gas 8.6 Commercial 15.2 32.7 31.8
Jet Fuel 2.9 Industrial 14.2 31.2 24.4
Other 1.7 Total 114.7 163.6 158.0
Source: Energy Information Association (Source: Energy Information Administratio
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Table 2.3outlines Vermoits e n e r g gctoubetevapre 1998 yand 200¥er these years
consumption has grown rather steadily, with major growth seen in particular ssetdpstation
energy usage has remained relatively stgadhis periodnost likely a result of an increadeiéh
efficiency and conservationoef§. Residential sector consumptigrewby 38.2%between 1993
and 2001 Theseresidentialluctuations areonsidered to be normalresulting from general
population growthan increase in the average house amk additional modern conveniences
While theminuscule growtkince2001corresponds witkthe recessiorthere isa general natien
wi de -tighterenipt i n i trisiegteredyy grigesconomicwoes, conservation efforts and
energy efficiency.

By far the largest growth occurbedween 1993 and 2G@81he commercial and industrial segtors

which had more thandoubled theirenergy consumptioMost of this growth can be attributed

towads the advancement of compuexhnologyand its widespread use in thrkforce.The

industral sectors also sawsggnificantdip in consumptiometween 2001 and 200®wever it is

unclear as to how much of this reduction is attributedwenergy efficiency measueegployed

by manufacturerseduced production levels,pdant closinggn Vermont Prior to 2008energy
consumption had continued to increase every year in each of these sectors. It is expected that the
pre-2008 (prerecessiongonsumptions figures will easily be met again once the economy turns
around.

Energy Usageby Sector

TRANSPORTATION

According tahe U.S. Energy Information Administratiapproximatel$4% of all energy used in

the states for transportation, almost entirely for cars and thNkige the benefits of automobiles

are obvious, they account &drout 60% of all fossil fuels used in Verpti® of carbon dioxide
emissiongindare the largest sources of several other polliants. 196Gransportation energy

use has grown at a faster pace than any other energy sector,(E$petih)ly in heavily auto
dependent Vermoridowever growth in transportation consumption has slowed considerably since
1993.

Chart 1.1 Vermont Energy Consumption by Sector 196@009
60
50 ol :
P
2 40 W |
E /J... == Transportatior
o0 7 000009 g . )
5 30 it . = \ 5000 -, — = Residential
= =o—Commercial
= 20 - r Commercia
Industrial
10 4
0
S & (PP AV > AL P D™ o P P Vo> PP
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Source: U.S. Energy Information Administration
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According to the Vermont Fuel Price Report, the averageastaf gasole was $2.34 in January
of 2006 In only 5 yaa the costs per gallon has ri88 to $3.14January, 20110n average
Americans spend T cents otiof every dollar on transportatiofiransportatiorcosts now rank
second only to housing costs famflies throughout the countsyth food costs narrowing out a
close third

Energy usage in transportation is most greatly influenced by the developmertfpatieatgon
Given that the Northeast Kingdom consists of a rural landscape with small pockets of concentrated
developmet, there are minimal avenues in which energy consumption as part of the transportation
sector can be effectively redudsttording to the/ermont Energy Transportation tRepse of

Table 2.4 All Vehicles Registered in Vermont by Fuel Type hlgh fueJeﬁ‘|C|ency and alte fuel

Fuel/Vehicle Typge 2007 2008 2009 2010 | Change vehicles is .One way Vemmbers can reduce
Hybrids 265l ased 5473 63 7w tran§p0rtat|0n energy use. Taple 2.4
_ ’ ’ ’ ’ depicts the use of alternatiuel vehicles
Electric 109 104 94 71 2P jh Vermont over the last few years.
Propane 9B B 69 40 S pfyhrigs seem to be the most poptyae
Diesel 31645 32140 30724 25023 -21% of glternative fuel vehicle.leEtric and
Gasoline 583569 578,881 528,98 51484 1M glectriehybrid vehicles have thenos

(Source: Vermont Energy Transportation Rep potentialt 0 reduce Ver mont O
greenhouse gas emissions relative to conventional v&hislesbecause of their overall energy
efficiencyand relatively low greenhouse gas emissions associated with the glutriattgn
resources thestate(Vermont Energy Transportatior2®Epdktternative fuel vehicles still require
refueling infrastructure to support their us
Alternative Fuels Data Centamly 1 biodiesel, 3 compressed natural gas, 7 electric, 1 ethanol, and 1
propane refueling centergst in Vermonfamounts include public and priviatlitie$.

Commercial shipping is one of the highest consumers of transportation fuels andraaiwther

which the region can reducensumptionAs gas prices started tondd in the last decade area
businesses | ooked for alternative shipping me
grew. Railroad shipping is most desirable for-penshable commodity gooddpon further

reviewit was found that regional rail infrastructwsis the potential for grdwtwith room for

increased traffic and a number of underutilized sidingKingdom may also be able to attract
additional rail usagerdil bedsareupgraded to meet the 286,000 Ib. weight ditaidard and

bridge heights are increased. Both improvements will allow rail cars to be filled to capacity and allow
for thedouble stacking of rail cars, which is now standard across the BiMID#\also supports

the reestablishment of the Twin State Line as a melest¢éo connect the Kingdom with greater

rail markets in New England

As already notedgegional developmenmgatterns directly impact transportation energy ,usage
especiallin regards to individual behaviors. For example, -mseedhigher density neighborhoods
encourage more pedestrian Uike following land use principlscourageeducedransportation
energy consumptidn

2U.S. Dept. of Labor, Bureau of Labor Statistics: Consumer Expenditure Sur28y @009
3 See the Transportation, Lddde, and Housing Sections of Regyional Plan for the Northeast f¢ingdditional
energyrelated recommendations.
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1. Encourage the location of new developmermr ineartraditionalvillage and city centers to
reduce both sprawl and the number of vehicle miles driven.

2. Support transit oriented development that fosters the expaingidilic transportatioand rail
use

3. Encourage the construction of Par# Ricke facilities to support carpooling efforts.

4. Encourage the expansion of bicycle and pedestrian facilities such as sidewalks and bike lanes.

RESIDENTIAL

Residential uses account 835% of the energy used in VermdhtS. Energy Information
Administration) Most of this energys for residential heatindccording to the20052010
American Community Surydyeating oils still the most common fuel source in the Nedst
Kingdom, accounting for 62.5% of total horeage. Twentytwo percent of homeareheated by
wood,10.96 heated with propane gas, an@@t@atedvith electricity. All other fuels accounted
for less than 1% each

Table 2.5: Comparing the Cost of Heating Fuels, November 2008 & November 2011

November 2008 November 2011 %
Type of Energy BTU/Unit | Adij. Effic $/Unit $/MMBtu | BTU/Unit [ Adj. Effic $/Unit $/MMBtu | Changé
Fuel Oil (gallon) 138,200 80% $3.18] $28.7E’ 138,200 80%) $3.82] $34.54 15%
Kerosene (gallon) 136,600 80% $3.77 $34.51 136,600 80%) $4.17 $38.14 699
Propane (gallon) 91,600 80% $3.01 $41.03 91,600 80%) $3.16 $43.14 199
Natural Gas (therm) 100,000 80% $1.90 $23.74 100,000 80%) $1.67 $20.89 -16%
Electricity (kWh) 3,412 100% $0.14 $41.34 3,412 100% $0.15 $43.44 1%
Wood (cord - green) 22,000,00( 60%| $190.00 $14.39 22,000,00( 60%| $180.0¢ $13.64 -9%
Pellets (ton) 16,400,000 80%| $257.0( $19.59 16,400,00( 80%| $247.00 $18.89 -8%
*Adjusted for Inflation Source: Vermont Fuel Price Report, November 2008 & November 2011, Department of Public :

Table 2.5 demonstrates the trend of instability in heating fuelrpticegast few yea®nly the
least usefhnd priciest)eating resources, such as Kerosene, Propane, anditizleave remained
relatively steady in priddeanwhile fuedil, the number one ligehold heating fuiel the region,
hasseen dramatic sbincreasesFuel oil pricesnaycontinue to rise as the U.S. economy turns
aroundand demand for oih growing economies, such dsn&@and India increases worldwide
demand

Natural @s prices show a continuation of the dramatic price reductiom $exelast several years.
According to the U.S. Energy Information Administrafib®s. EIA), natural gas prices reached

their lowest point in a decatteés past Januaf011) The dramatic drop is attributed to shale
drilling (hydraulic fracturingthroughout Pennsylvania that has exploded in the last few years.
Unfortunately, Northeast Kingdom residents are not able to utilize natural gas for home heating as
the region lacks distribution infrastructure.

At present woodtheat is still the cheapeasturce of home heatimg Vermont(See $/MMBtu in

Table 2.5 aboveBoth woodpellets and cord wood saw decreases in price in the last few years,
returning to2007figures The decrease in wopellet pricing is attributed to an influx in pellets
shippedn from British Columbia, which have kept prices dbutnis not expected to lagthile

cord wood and woegellets have traditionally been used as supplemental heditlgefusihg

cost of fuebil hascaused many home owners to swap the two, niakhog a backup to wood

pellet furnaces and edbor wood boilersThis switchwasreflected in the 20610 American
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Community Survey, shogia 66 decline in homes heated with fuel oil and a 6% increase in homes
heated with wood fuels, as compareg2D@ Census figures.

Electric usage is the other major Table 2.6 2004-2008 NEK Electric Consumption by Sector (MWh)
energycomponentm the re3|dent|_a Year Residential % Commercial/Industria| % Total
sector.The majority of the electricity ,,, 197,13  46% 235,887 54% 433,018
Con_sum_ed In thereglon IS _fOI’ 2005 201,919 44% 255,534 56% 457,449
residential purposé$able ). Since

. 2006 206,629 44% 259,724 56%| 466,351
1990 the percentage of electric u*‘age
by theresidential sector hdsclined, |-22%” 203131 44% 255201 56% 458,344
while total electric usageacross allL22%8 202,823 47% 233,17 53% 435,993
sectors has growmather steadily (U.S EIA)
Someof this shift is a result of improved efficiency and conservation measures provided to

homeowners by he st at ed s e n Efficigncy VerindntFar exampte Efficiancyi | 1t y
Vermont assisted in saving roughl25megawathours (MWhs)through the participation of
4,295homeavners in the Northeast Kingdom in 2009 aldne. 2 00 7, Efficienc)

programsexpandednto commercial and industrial seciwhen adramatic reduction in electric
consumptiorwas seeacross all sectotdnfortunately the continued reduction in 2008 is almost
entirely in the commercial and industrial sectors, indicating this reduotibdue to savings
measurgalonebut alsothe economic recession.

It has already been mentioned that residential usage accounts for a significant portion of the total
amount of the total energy consumed in Verr8hb%)Residential usage consists griiy of

heating for hot water and home heating, and fossil fuels remain the most common heating resources
used within the region (fuel oil accounts for 62.5% of total residential usage and @sopane g
accounts for another 10.9%jven the price volatyitof these resources and the constant trend
upward, it makes good sense to reduce the usesefrdsmurces whenever possibhe. best
opportunities to reduce consumption include conservawatherization, and efficienQther

fuels, such as woodndae used as a lower cost replacement or supplement for home heating.

COMMERCIAL/INDUSTRIAL

Combined, commercial and industrial activity accouheftargest percentagfestatewideenergy
usage (35%). Most of the commercial/industrial energy usagebe attributed to space heating
and process heating (Dept. of Public Service).

Electriccosts are a major factor in attracting and retaining major commercial/industrial operations

in the regionNew England retains the highest electric costs iovtbe48 states fdroth sectors.

In December 20l he st ateds aver ag.e8ceatt/ld\ ih the commeriala i | p
sector and 10.@®nts/kWh in the industrial sector. Nationally[teeembef0l1 average electric

retail prices for both theommercial and industrial sectors wei&b cents’kWh and6.60

cents/kWh respectively (U.S. Energy Information Administration, Electric Power Monthly). When
most large manufacturers are speaking in termsgawathours(thousands of kilowaltiours)

for power consumption, those price differences are considerable.

4The American Community Survey data differs from Census data in that it utilizes annual survey figures, from a smaller
crosssection of the population, acrossyear timeframe to provide data estimates for a given year.
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To combat high electric and heating costs in the region a few industrial operations have resorted to
generating their own energy. RadianTec, a rda@rteating manufacturing company.yndon,

Vermont utilizes soldrot waterpanels and passive solasigie to reduce their heat lgaite

former Dirigo Paper Mill utilized @ite hydro and waste steam for elecg@arationywhich are

still in operatiorunderan ndependent power qguiucer todaythe Ethan Alen plant in Beecher
Fallsuses scrap wood to fuel ansite generatpand is studying the feasibility of a combined heat
andpower plant with Orleans and Barton Electric for their Orleans jfacitityyndon Furniture

in St.Johnsbury has employed a diesdéd electric generator to stabilize their electric costs for
several years.

The opportunities for reduced energy consumption in the commercial/industrial sector are similar
to those in the residential sector but tylgiadiffer in size and scale. These again include
conservation and energy efficiency (including weatherization) and should not be underestimated.
Other opportunities include: Investing in renewable energy systems such as solar, small wind, or
biomass asome businesses and schools in the region have already done (incimeiegedet
systems); and, altering hours of operation to take advantage better electric rgpeskin off
hours/days.

Electricity

Electric systems today are part of large regional networks that extend beyond state boundaries.
Vermont belongs to a network that encompasses the six states of New England. These regional
networks are responsible for the general organization and opdrdteealectric businessaad

market territory. However, the vast diversity instat@ate infrastructure can influence the energy
climate in surrounding network states. For Vermont this translates into feajer aef the
affordability, cost, and iailityof electrical systems.

REGIONAL UTILITIES

The Northeast Kingdom is served by eight electric utilities. Map 4 depicts the coverage areas of the
regionds wutilities and t he m#&p servesthe largestraiess si o n
covering over 19 towns in Northern Essex and Orleansti€s.GreenMountain Power also

covers a large area in Caledonia and Southern Essex Counties, with the remainder of the region
served by Washington Electric, and four munioypaéd electric companies. TheE K 0 s
municipal electric utilities include tBar Electric, Orleans Electric, Lyndonville Electric, and
Hardwick ElectricTogether the municipal utilities provide service to over 19 different towns and
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villages (see Regional Generation Facilities Map).
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MAP 4: Regional Generation Facilities Map

All of the smallemunicipallyowned utilities throughout the state are represented by the Vermont
Public Power Supply Authority (VPPSA). VPPSA represents the utilities in the regional buying and
selling of power and provides rate studies, central cormputiees, load forecastinaxfree

financing of certain capital projec@sd explores new generataptions VPPSAhas recentl
completeda 40MW peaking facilitin SwantonVermont and is currently in the process of
negotiating new power purchaseagents witiydro Quebec and Vermont Yank&be chart

below documents the status of other generation resources VPPSA is presently pursuing:

Location Project-Power Type | Ownership Size Status
Brockton, MA Natural Gas Plant Private 350 MW |Negotitating Power Purchase Agreem
Gilman, VT Wood Biomass/HydroelectiiPrivate 8-16 MW |Preliminary Negotiations
Kennebec, ME |Hydroelectric Private NA Negotitating Power Purchase Agreem
Westminster, MA |Landfill Methane Private NA Negotitating Power Purchase Agreem

LyndonvilleElectric HardwickElectric a nd B a r power supply @arttolparemdds up

of a mixture ofgeneration resources, ldagn contracts, and shderm contractsOrleans

El ectricos por t f-termiand sholtesto coniracts; | hawkwes it i$ withaut
generation resources of its owAtcording to the@L1 Resource Repopovided byWPPSA, the
municipal utilities receive power from hydro, woodsofijehatural gas, and nuclear generation
facilities located throughout New Englarable 2.7elowoutlines the actual power loads of the
municipal utilities from 2006 throug®l 0 and their forecasted loads for 2011 through 2015.

Table 2.7 Municipal Utility Load Obligation 2006-2010 (actual) & 2011-2015 (forecasted) Load Obligation in Megawatt Hour

Utility 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Orleans Electric 14,3290 14,194 14,147 12,183 13,768 12,924 13,247 14,32§ 14,693 14,667
Barton Electric 17,199 17,353 17,371 17,37 17,080 17,194 17,253 17,173 17,164 17,16§
Lyndonville Electric 78,244 79,05Q 78,014 75951 76,464 75520 75890 77,344 77,81 77,776
Hardwick Electric 37,637 38,130 37,891 33,113 34,706 34,89 34,894 34,899 34,896 34,894
Total 147,407 148,721 147,433 138,62% 142,016 140,53¢ 141,28% 143,739 144,573 144,501

Source: VPPSA 2011 Resource Reports

According to the chart above b o f t he r egi excdaptsBartoruEectasawpaa | ut i
significant drop in load obligations that correspavith the economic recession. These same
utilities have forecasted that they will just begin to return-tecpssiooad obligationbetween

2013 and2015. This is not surprising sinceich of the consumption lost were from
commercial/industrial operations thatlaedto replace.

REGIONAL GENERAON FACILITIES

The Northeast Kingdom has a very large share of generation resources compared to other regions
of the stateTable 2.8rovides a list of the regn 6 s g e n e r 20055aw the frsh majoc e s .
jump in regional generation growth with the dpwedot of the Coventry Landfill methane
generator, Wich provided another 25,080Whs In 2009, regional generation made another major

j ump when Coventry L a n d doubled. Atogethes, ntlee r Notthieastn ou
Ki n g d o mdestricgeriefattbn capacity grew 88 54 MWhs

® Latest version of mappetility Service Territories (VCGI ArcGIS) data available.
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Table 2.8 Generation Facilities in Caledonia, Essex, and Orleans Counties

Facility 2005 MWH 2009 MWH

Owner/Operator - Facility Name Type Produced Produced* Location
Great Bay Hydro Corp. (IPP) - Newport Units 1,2{3 Hydro 15,678.24 undisclosed Newport
Great Bay Hydro Corp. (IPP) - Newport 4-10 Diesel 0 - Newport
Great Bay Hydro Corp. (IPP) - West Charleston Hydro undisclosed 2,070.00 Charleston
CVPS - Emerson Falls Hydro undisclosed 700.00 St. Johnsbury
CVPS - Arnold Falls Hydro 1,510.70 1,965.00 St. Johnsbury
CVPS - Gage Hydro 2,968.0(0 3,582.00 St. Johnsbury
CVPS - Passumpsic Hydro 2,158.7( 2,060.00 Barnet
CVPS - East Barnet Hydro 9,855.7(0 7,320.00 Barnet
Barnet (IPP) Hydro 1,767.38 1,814.00 Barnet
Village of Barton - Diesels Diesel 3.83 4.00 Barton
Village of Barton Hydro 3,678.99 5,101.00 Barton
Great Bay Hydro Corp. (IPP) - North Troy Hydro 0 - Troy
Chaput Family Farms Methane 0 2,490.00 Troy
Maplehurst Farm Methane 0 723.00 Greensboro
Norton Hydro Hydro 0 - Norton
Lyndonville Electric - Vail & Great Falls Hydro 4,455.91 6,205.00 Lyndonville
CVPS - Pierce Mills Hydro 1,411.4Q 1,464.00 St. Johnsbury
Ampersand Gilman Hydro (IPP) Hydro undisclosed undisclosed Lunenburg
GMP i Joebdbs Pond Hydro 11,122.5( 2,759.00 Danville
Dodge Falls (IPP) Hydro 23,500.0d 21,734.00 Ryegate
Ryegate Power Station (IPP) Wood Chip 167,627.41 172,367.00 Ryegate
Maxwell's Neighborhood Energy, LLC (IPP) Methane 0 1,750.00 Coventry
WEC - Coventry Landfill Methane 25,000.0(¢ 50,506.00 Coventry

Total 224,509.0 284,614.0

*figures are a mixture of actual & projected (Source: VT Dept. of Public Service & IPF

While not reflected in this chart, the region saw more generation growth in 2010 with the addition of
thelargestitility-scale wind farm in Vermoby First Wind Inc. The First Windacility,located in

Sheffield Vermont came online in September 2010 and contributed another 25,848 MW
regional generatiomhe windfarm was only operating for a portion of 2@1@wasexpected to
contribute a total 112,0060/Nhs annually Anotherutility-scale wind farm in the region, Kingdom
Community Wind (Lowell, Vermont), was also recently approved with a Certificate of Public Good.
Once built, the Kingdom Community WiRdojectis epected to contribute anoth&85,570

MWhs annuallylf producing aiexpectedtapacity both wind farms will bringh e r egi ond s
generation capacitydpproximatel$80,000MWhs

® Expected production capacity figures are provided by the Public Service Department and include discounts from actual
total production capacity based on the frequency of wind generationrifni¢teinty).
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There are also three very large generation assets locatdsbasethef the region that deserve to

be mentioned. The Comerford Dam, McIindoe Falls Dam, and the Moore Dam are all located on
the Connecticut River, which is owned by New Hamp3hkibde 2.9resents their generation
figuresAccording to the Departmeot Public Service, they a@ considered Vermont generation
assetdutther mereproximity to the regiomayposea future benefit to our area.

Table 2.9StateLine Generation Facilities (Technically located in New HampshineylWhs/year

TransCanadaMoore Dam* Hydro 271,000.00 | Waterford VT & Littleton, NH
TransCanadaComerford Dam* Hydro 315,000.00 Barnet VT & Monroe, NH
TransCanadaMclndoe Falls Dam* Hydro 52,000.00 Barnet, VT & Monroe, NH
Total 638,000.00

ELECTRICITY CONSUMPTION

With respect to simply how much electricity is generated here relative to what is cévesumed, t
Northeast Kingdomwill soon be a net exporter of electricity once the Kingdom Community Wind
Projectis up and running. This is a maghift from just a few years ago, when the region relied
heavily on Canada, New Hampshire and the rest of Vermont to meet its electricityrd26tahd.

the total electric usage for the region was 433,019 (Ws¥ihs 2.10 Between 2004 arzD05the

regon saw aignificanincrease in consumpti@.34%,) even 2006 saw another 1.93% in growth

but by 2008 consumption had returned closer to 2004 lageis. this reduction in electric

consumption is associated with ,
Table 2.10 2004-2008 Annual Electric Usage by County (MWh, All Sec

itrr:gre:st,if; f?,lfe| thiosigce:r?é County | 2004 2005 2006 2007 2008

: ue Caledonia|  213437] 223313] 216580 219,845 211,269
improved efficiency measumés e 41,312| 53333 60552] 51447 41,173
more  recent  consumptiofheans 178270 180,802| 189221] 187,054 183553
figures  (20092011)  were |7y 433,019 457,448] 466,353] 458346] 4350995

availablen the County levelis (VT Dept. of Public Service & Renewable Energy Atlas of Vermont )
expected they woufdllow the

trend reflectedin the municipal utiliti@3oad obligation data (Takie?), essentiallshowing a
continued decline in 20@910 with a recovery to pexessioconsumptiorievels by 2015. From

this assumption, current regional electric consumption shatsédo the 2004 figurespund
433000MWhs With the recent addition of significaeneration assepsus thesoonto-be built
Kingdom Community Wind Farm, the Northeast Kingdom will produce approximately 580,000
MWhsof electricity, which is 150,000 kBN¥nore than it consumes.

PURCHASE & DISTRIBUTION

The state of Vermont belongs ttte ISONew England Regional Transmission Organization
(RTO). ThelSeNew Engl and RTO operates all ofandNew En
works in coordination with the New England Power Pool (NEPOOE)P OOL i s Ver mor
regional representativé the electric power businesses, including utilities, independent power
producers (IPP), suppliers, arsers, and transmission providerd997, the RTO was developed

as a means to create competitive wholesale electricity markets. Their respansibigies
developing, overseeing and operating the New England wholesale electric market, as well as
managing and planning for regional electric needs.

At this time the RTO wholesale electric market operates ch@upéid system that incorporates
some shofterm and longerm contracts. The bid system requires generation units to bid into the
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system based on what it costs them to produce for thaflin@ur Table 2.11 January 2012 Average
hourly price is then set based on the most expensive facility ngeéged Retail Price (all sectors)
to meet demand. As demand increases, the-igtest facilities State Cents kWh
are pulled online to meet the increasing Inadermont, many offConnecticut 15.91
the oOpeaki ngo6 pINewEmgkandistisoheavily |222d | esell § 126/
dependent on natural ggeneration facilitiewhichset the hourlyfassachusetts 1409
price 85% of the timeEven though natural gas prices h%ﬁé‘faflipszn‘e A
dropped recently, New Englahdusehold retain the highes _e‘snjn[t” = 1?1
electric costs in the country (Table 2.A%)part of the RTO,NS']H.Onal e 56
Vermont is subject to these higher electric costs, even thoughthete - vomm 2o
is only one natural gas generation facility in the/Astateding to B

the Public Service Department, the higher prisntausedby existing longerm contracts and
restrictive pipeline infrastructuhe other wordéNew England is still pizag natural gas pricing that
wassetin a 30year contractplus its limited pipeline capacity means it cannot access additional
volumes of natural gas outside of those contkdassachusetts is currently pursuing the expansion
of a major pipeline to be able to utilize larger volumes of natural gas.

TRANSMISSION

Amajority of Vermontdés electric transmission
Company (VELCO). VELCGs responsible for bulk transmission lines with a voltage rating of
115kV and above. Lines with a rating of 34.5kV, 44kV, and 69kV are considemadnsigsion

lines. The Northeast Kingdom has roughly 325 miles of transmission -tradssnission lirse

(Map 4) and serves as an important gateway for electricity coming from both Canada and New
Hampshire.

At this time, Vermont is considered a constrained zone due to transmission grid congestion.
Constrained states have a limited transmission netwdrhresmbrt electricity over long distances,
creating congesh on the lines and restricting the abilityetoeive additional electricity from
outside the staturingincreasing demandhe najority of the constraint has been caused by the
considerable gwth in tie Northwest region of the stal&eincreasing demaiés congestetie
Northeast Kingdo sansmissiometworkd limiting the capacity to edee additional electricity

from out of state when needed. Constraint issues usually rastdised electricity costs. Because

of transmission line congestiorsiate facilities must be brought online (started up) in order to
meet the new demand, even though less expgasemtiorfacilities might be available out of

state.

V E L C @egesity completedNorthern Loop Projedbasalleviatd much ofthe congestionf the

Northern transmission gridn our region, e projectinstaled new lines between Irasburg and
Newport; upgradke the St. Johnsbury substation; upgtattee Irasburg substatiorand
reconfigurd the Hydro Quebec interconnecti@anHighgateé resultingn a significant amount of

new transmissiopapacity on existing lindhe Northern LoopProjectincreased the reliability
throughout Northern Vermont and shoglvidethe transmission capacitgeded to meet the
Nort heast elgtricalggodvih iordtree next several yeafs upgrade of the Hill Street
substation in Lyndonville is also underway to provide a secondary connection between Lyndonville
El ectr i c @& krgey YELEO transrdissibnhines. The project is expected to ensure adequate
future demand is met and improve overall reliabilitgledonia and Essex Count@ther similar
upgrades are being made throughout the region.
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VELCOG6 s I mp !l e me nttGrid ieahmology falso®xpected tamprove transmission

reliability. Vith the help of a $69M grant from the American Recovery and Reinvestméma Act
technology will be installed throughout the state in the next several ydarso Smar t Gr i do
for the improvements made to existingngmission networks thabnvertexisting onavay
transmission system into a tway system. The new fimgtic system will be able to relay-real

time data on electric usage, voltage, existing or potential anthgeseration facility performance

allowing utilities to resolyer o bl ems qui ckly and assesThe custo
Smart Grid technology also improves the incorporation of more and more distributed generation
systems into the currentattecal gridAccor ding to VELCO the Smart (
increase energy efficiency and thereby reduce environmental impacts and energy consumption, and
empower customers to manage their energy @éhoices

NET-METERING

Another means of alleting transmission congestion is tduce the need for transmission
altogether, which something thahetmetemg can helpprovide.Net-metering requires electric
utilities to permit customersitderconnect ossite renewable electricity systems with the grid (e.g. a
photovoltaic system with proper IXC conversion equipment) and to be billed only for the net
amount of power they consume. This effectively creates an incentive equal to thie @ustoneel e c t r
rate f or renewabldléathiciysthatahfey create.1998 the Vermont State legislature
passed a bill allowing the practice ofmregering. Approval netmetering systems include
photovoltai¢ smallwind, fuel cellfarm methanend bicgasificatiorfacilities Several revisions to

the netmetering law over the last several ygaisidingexpandingproduction limitssimplifying
permitting, ad increasingeak load capacityavemade it easier to establish individual and group
run netmetered systems.

The current law allows foetrmetered systems of up to 500 wih acapacityimit of 4% ofa

uti lPOYosystem peak or pr evi.Bamsmethana sysiesns aree a k
now exempt from the capacity limitlaolar netmetered systems have an added financial incentive
cal l ed t he, whiShoihceasethd dvdrage &alue of solar-metered payback to

$0. 20/ k Wh . A c c o r2a1il Gognprehemsive/ Energytitien &e currently,319
permittedsygdemsthat have geakproduction capacity of 10,923 kihe majority of which are
residentialNet-metered renewable systdrase multiple benefitBesides producing green power

and providing mohty electric bill credits, the systems reduce the tgapsessure on local
transmission systems during peak demand times.

Other Enerqy Facilities

The electricity system is the major energy network in the region. However, it is important to
mention the Northeast iKfrastrgctlie Theé ortlantPipeime ismaa j o r
mapr crude d pipeline that stretches from PortlaNthineinto Canada. In our region the pipeline

runs from Guildhall northwest to Jay before c
the pipeline, its existenceaur region as major transporter of oil is important for potential future

use.

The Portland Natural Gas Transmission systenjuatsimucheshe region. The transmission line
alsoruns from PortlandMaineinto Canada and is owned by TransCanada, a major Canadian energy
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supplier. The line just barely passes through the state in, Vanawmtbefore reaching Canada.

A spur has recently been created from this line, but only serves the Ethan Allen ManBfaotur

in Beecher Falls. Future potential to expand this transmission system into the region remains
possible

Anticipated Future Growth

According to th005 Vermont Electric,Rlagrgyconsumption will increase coordination with
economiagrowh and population growtiAccording to th000 and 2010 Censtie region has
grown by roughl8.7% in the last decadgown from a 4.2%opulationgrowth between 1990 and
2000 If the region continues thsdower than averageowth rateas it is expected, the Kingdom
will se€).3 8 04% population increase eaaar for the nextecade

Economicallyyermont is expected teturn to its preecession levels by 2015, and grow mildly
through 202Gs compared to the rest of New Englakatording to theNew England Economic
PartnershiNEEP), New England s e ¢ 0 n o mrow byjusi snder % pel yeaupto 2013
Unfortunately, this figure is said to be barely strong enough to overcome unemployment growth as
the overall employment base is expectegtdew as well,reating arather stagnant economy.
Vermont, however seems to faeing slightlybetterthan the resof New Englandwith lower
unemployment, limited housing value decline, and growth in real personal incomeie 2011
recessiorgrowth levels of 1% per year are predicted to be refacheédrmontprior to 2015
putting the state at a slight advantdaget hough this figure represe
Northeast Kingdom should plan to incorporate a small percefntdge growthinto the region
approximately P- 0.3%6 betweer2013and 2020

We projecthe future growth in energy demand for the Northeast Kingdom to be b@&véen
0.7% ayear for the next eighearsThis isvery similar tahe compound annual growth rate of
between 0.40.7% (forecast to 20Bpredictedor the Vermontas a wholby the Department of
Public Service.

Using the conservative projection (0.5% per vy
will reach approximately 462,8868/H by 2020, which is still below the regional consumption peak

of 466,353 in 2006 (Tlal2.10). This is ainly a possibility, sin2606 peak demand was reached

prior to the implementation of extensive conservation and efficiency programerer healistic

projection i9.7% per yean electricconsumptiorgrowth, as iteflects the 2015 rebound amount

of 457,812 MWH, nearly matching the precession consumption figures of 2007 that account for
con®rvation and efficiency measurfesllowing the more realistic figuree project thathe

Northeast Kingdormwill consume aadditional 40,00dWH of power by 2020.

Transportatiorsector energy consumption is projected to have a much more conservative growth
rate, whichsimost oftentied to Vehicle Miles Traveled (VMdata According to thé&/ermont
Transportation EnergyrRie amount of VMThas been decreasing statewide between 2006 and
2009 (reduced by 1.75% annudilyis decline is attributed to the economic recession and growing
fuel costs over this period, but it is unclear as to whether higher fuel prices withbee lasting

effect on the amount people are driving even after the economy turns around. Because of this, we
project that the number of Vehicle Miles Travielegtow rather conservativéty the Northeast
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Kingdom following the projected 2015 ecoieanrnaround, translating ao additional,800,000
VMT from 2015 an@020.

AccordingtoVer mont 6s 2011 Cdhamal efergyncensumptioa& oheangeyly Pl a
little in the last 20 years. Petroleum fuel consumption for heating purposes only grew at an average
annual rate of 0.8% betweéd®0 and 2009. Increases in costs for heating fuels mostly result in fuel
substitutions and investments in efficyeand weatherization. At the same time, new residential
development and population growth has balanced out any decline in consumption that might be
seen in the regiso far Therefore, we project thermal energy consumption in the NEK to remain
relativey stable to 2020, with decline only expected if efficiency and weatherization activities
increase.

RESOURCE ANALYSIS

Traditional Resources

FOSSIL FUELS

Fossil fuels account for ove&% of Vermori' s ener gy consumption. Tran
heating are the two leading uses of fossil fiedsil fuels includeaturalgas,propane heating

oil/ diesefuel,gasolinegoal, anderoseneAs mentioned previously, the Northeast Kingdom is not
served bynaturalgas; instead heating oil and propane are major resdheresare also rwude

oil processing facilities in the state, the nearest facility is located in Quebec and is served by the
Portland Pipeline, which runs through the regiwal and kerosene are alssed though

minimally.

One area in which Vermont is seeing growth in fossil fuel usage is via compressed Wéthral gas.

a reduction in natural gas prices, compressed natural gas is now economical for large industrial
applications (utilize over 150,000 gallons fuel oil annually) and as a transportation fuel. Both the
Burlington Department of Public Works and Vermons @aintain vehicle fleets fueled with
compressed natural gas. Accordingetonont Transportation EnergyaRepadrof 2.6 million cubic

feet of CNG was sold #te two compressed natural gas filling stations in Vertmemquivalent

of over 20,00Qallons of gasoline or 19,500 gallons of diesel.

In the past, the abundance of cheap fossil fuels has influenced the development of our energy
systems. Their current price volatility has dramatically affected the economy and the cost of living.
Inordert o stabilize the countryds energy structu
energy portfolios through renewable resources. In the last feviogsidfisel costs havesento

the point whergenewable and alternatifueels arédbecoming rare attractivewithin the energy

market.

NUCLEAR

In 20®, nuclear power constitateoughly38% o f V e leatmionedd ¥ermont only has one

nuclear facility located in Verndfermont andowned by EntergyNuclear energy groduced

using anatomic reactiorand the process needed for this type of generation produces a lot of
radioactive waste and environment temperature increases. Because of these outputs, there is a lot of
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apprehension towards this type of energy production. Public corerefacdity safety has been
another major concern for nuclear, particularly with the Vernon facility and the recent natural
disasters in Japan (earthquake and flooding).

Green Mountain Power and Central Vermont Public Service held the largest sbarx of p
purchase agreements with Vermont Yankee, which expired in 2012 as the plant faces relicensing.
Entergyis in the process @Eneving its Vermontlicenseto continue operation for another 20
yearsbutthere issignificanpublic sentiment agairtke continued operation of Vermont Yankee

At this time it is unclear as to whether or not the plant will receive license renewal or shut down and
begin decommissioning. Because of this uncertainty many Vermont utilities have already begun
seeking replacemefas power previously provided by Vermont Yankee in their portfolios. A large
share of this replacement power is expected to come from Hydro Quebec and other facilities in the
regional mar ket . 2TlcCompcehensive Energy Year vmeoew tHygido

Quebec and other contracts being offered to replace power previously supplied by Vermont Yankee,
a gap between contracted supply Varmaht utlitepect ed
retain the ability to purchase nuclear powerVemont Yankee arather nuclear facilities.

Renewable Resources

In response to issues with conventional energy soufeb's,2.12 SPEED Program Renewa
Vermont is exploringnewly emerging technologies and __Energy Rates ($/kWh)

renewablenergy sourcgg particularto meetfutureneeds.| Renewable Energy | Current Tarrif
Renewable resources generally include solar, wind, methadechnology Rates*
hydro,and biomasenergyIn June 2005, Vermoehacted |Landfil Methane $ 0.09
the Sustainably Priced Energy Enterprise Developifemt Methane $ 0.141
(SPEED) Program andenewable Portfolio dal. The |Wind (small) $ 0.214
SPEED Program provides financiakeintives for the [Wind (large) $ 0.118
development of new renewable generation facilities un\cj‘ép'ﬁf’ﬁ’V : $ 0.24
MW. The program encourages development bydjprgvjtydroelectric $ 0.12
[Biomass $ 0.13

feedin tariffs, which pay set incentive rate/kWabove - _

current market retail pricésr power that meetprogram S mended in 2010

criteria ad agrees to lorigrm contracts. Specific types SouTce: Public Service Department)
renewable generation wangiallyassigned different tariff amounts (Table 24@)a total cap of

50 MW was established for the progrBondate thesO MWcap has been met, with 15 projects in
operatbn (7.58 MW) and another 43 projects (42.37 MW) in various stages of dev(tojpirent

Service Deparfmenthe 2012latest legislative session, the cap was increased to a total of 127.5MW
that will be rolled out in set allotments each y®dimit the impact on rate payefhe first

allotment will be 5SMW/year for the first three years, then it will increase to 7.5Mdf/yiea

next three years, after whichwitl increase to 10MW/year for each remainings yewit the

127.5MW capacitis metby 2022 Changes to the program also address how tariff rates are
established, with the legislature promoting a reverse auction process to ensure competitive rates.
Northeast Kingdom renewable energy development projects enrolled in the SPE&D Progr
include First WindCoventry L aas Ndighborhood BMerggChaput Faimily Farms

Great Bay HydreWest Charleston, and Kingdom Community Wind.

V e r madRanev@abl®ortfolio Goalcalls for utilities to meet growth in electricity demandrixy us
energy efficiency amgwrenewable generatisources. This law encourages each retail electricity
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provider to supply an amount of new renewable energy equal to its total increengyigiaavth
betweer2005 and 2012vith a minimum requirement &%52008 amendmentj this goal is not
acheved by 2012he policy will become a mandat&gnewable Portfolio Standand 2013.
According to th011 Comprehensive EnertheP& minimum was met in 20atd there i
newgoalestablished by the Legislatof&@3% minimum by2032 Presently, Vermont utilities are

on track to provide 17% of the stateds .total

HYDRO

Hydro-power is second leading generation resource Natttheast Kingdom. Fifteen of the 22
generation facilities in the region are hydro. The largest electric producers include Green Mountain
Power s facility on Joeds Pond, Lyndonvill e E
Power SeEasteBarnet Dam, and Great Bay Hydr o
three Connecticut River Dams, though not considered part of our regional generation, are three of
the largest hydro facilities in the Northeastern U.S. Together the Mooméor@parel Mcindoe

Falls Dams produce roughly 638,000/H of electricity annually (double what the region
consumes). Altogether, the Northeast Kingdom can produce roughly M8/68®f hydro

electric powe’ hydrepower resource map developed by NVDAjpled on the following page)

identifies where the potential for new hydro facility siting may exist in the region.

Hydro facilities can be a good source oflloasepower when regular rainfall is received. For river

run facilities, power generation is dependent upon continuous levels of rainfall and must run when
the flow is at optimum levels. This can mean producing electricity when it might not be needed.
Dams, on the other hand, have the advantage of storingesgbeirce for later use. Unfortunately,
droughtcan severely limit the production capacity of dams adiyeib power facilities can also

alter the ecosystem of a waterway. Both reservoir andumiveystems can increase water
temperature, decreaseexapeed, limit oxygen and increase nitrogen &wkbsteriparian area

These changes to the ecosysi@nse stress to fish populations and riphalbitat wildlifé Today,

new hydro facility design and upgrades are engineered to mitigate nedesse impacts on the
ecosystem.

Overall hydrepower is considered a leiegm resource and is relatively secure and stable.
Generation costs for hydropower vary considerably between fablttigsof the facilities in the
region were built in the early 19006s and hayv
existinghydroand permitting new hydan prove to be very costly and consequently raises the
production costs for the faty. To alleviate some of the permitting costs new legislation was
recently passed to help expedite permitting for newssalalhydro projects in the state.

SOLAR

Overall solar resousti® Vermontarequite good, ancdtar energy can be harnesstxtively for

primary and secondary energy nédus.two main types of solar energy systems are photovoltaic
(PV), which generates electricity, and solar thermal, which generates hot air or hot water for water
and/or space heatingor somehomeowners imur region, solar electricity systérageproven

more cost effective than extending power tméise homeA typicaloff-grid system consists of
photovoltaic (PV) modules that convert solar energy to electricity, batteries that store the electricity

" Foundation for Water and Energy Education.
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(if off-grid) and an inverter that converts DC power to AC for use in conventional electric
appliancesAs a rough rule of thumb, a 1 kilowatt photovoltaic system can be expected to produce
3-3.5 kWh/day on average in Vermont.

Sol ar water heating systems typically wutiliz
circulate a solution through the collectors to extract heat energy, aisalatelti storage tank to

hold the heated water for use as needed (this catedpated with aexisting wateneating
system)An appropriate size solar wdtenting system can provide -ba# to twethirds of a
househol dds an rdtypidally h00% in sumieg, but as ditkedas 25% in winter. In
Vermont, these types$ systems tend to pay themsebfes less thatwo decades.

Solar energy can also be harnessed through passive solar dégigim(fdagd space heating) with
Green Building Desigihis includes orienting buildings close to true south, as wsings
appropriate windows on the south wall, installing thermal mass (brick, concrete, or water) to store

the sunds energy, and using appropriate | evel
of a buildingds spaceumeat Tchans htey pcke roifv ende aftri
solardé because no moving parts nmais il mte thel e d t

structureGreen Building Design principles also attempt to maximize the amount of natural light a
building recess, in order to reduce the energy costs associated with daytime lighting.

Activeand passivsolar systemare custom built based on the building site, building and purpose
of the solar systernthere are many factors that bear on siting solar systemgshdvi@zes and
businesses have good rooftop sites, or good sites nearby for ground mounted systems.
Unfortunately somdo not,such as properties where there is limited southern exposure, possibly
blocked by other development or trees. This is common fer urieainized areas. One way to
address this situation is through the developmentaod m msize@ P\Wprojectsor cooperative
systems on the order of a few hundred kilowatts up to a few megdtildjtscale PV
developments are also becoming populather areas of the U.S. Often referred to as solar parks,
farms, or ranches, these utditple PV installations are designed for the sale of merchant power
(MWh) into the electric grid and can utilize several acres éfubhd.concerns surroundisglar
installations of this size usually focus on aesthetics and transmission line development.

Improving technology, in cost and OUtp, Chart 1.2Global Average PV Module Prices, all PV

also suggestst h a t Ver mont ¢ technologies 184-2010 (Mints 2011)
potential will continue to growermont is —,

already one of the top 10 states for PV ¢ 2 **T
per capita DalsComspreliew 253
Energy PlarToday, smaller netetered (or s18 |
ogfiicedo) PV systens gl
power with a longerm levelized cost o $14 +
about $.20/kWh(with the 30% Federal Ta $12
Credit included The following chart shows $10 L
the dropping price of photovoltaic module B
from the Departmen :Z
Technologies Market Repofthere is alsa o

. ; ; $21
wide range of photovoltaic technologies r 50

1980 1985 1990 1995 2000 2005 2010

p

3

Average module price ($/W_and 20105

8 http://www.nrel.gov/docs/fy120sti/51847.pdf
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under development, including various thin film technglegwesh may further advance the use of
solar systems Vermont

METHANE

Methane, a common gas found in the environment, can be burned to prodity.elene

amounts of methane are produced through the anaerobic digestion of manure, agricultural wastes,
and other organic wastes. Both large farms and landfills offer the best potential to utilize this
resource. In agricultural practices, manurdlésted invarious containment systemere ican

be heated ufgor methanegas productioand collectionThe remaining manure-psoduct can be

spread on fields as fertilizer, #reldry solids can be used for animal bedding.

In agricultural pracks, the procedure also destroys harmful pathogens, reducegualiyer

impacts, reduces manure odors, and provides a new source of income to local farmers. The Blue
Spruce Farm in Bigdport, Vermontwas the first farm ithe staté¢o develop a manureeghane

generation system. The farm began producing in January of 2005 and estimates production at 1.7
million kWh annually. The project is supported through the Central Verdiot®rvicéd s

(CVPS) Cow Powdtrogram, which grants financial assistancthéodevelopment of methane
generation systems. Through this progfammers receive 95 percent of the market price for the
electricity produced plus the additional fees (4/ldai) from participating rate payehs.the

Northeast Kingdom the Maplatst Farm, Maxwell Farm, and ChapamilyFarns haveinstalled
anaerobidigestesystems and cetitively produce approximatelyMM® of electricityAccording

to theRenewable Energy Atlas of Véreterdranother31 dairy farms in the Northeast Kingdom

that have the potential to suppamterobic digesters.

With landfills, facilities are capped and have special extraction systems to remove the methane for
generation. If not utilized, metharvehich is 20 times m® potent as greenhousgas than carbon

dioxide - escapes into the atmosphere. In late 2005, the Coventry Landfill began producing
electricity from the facility. According to the Washington Electric Cooperative, this facility currently
providestwo-thirds of the Ceo p 8 s p o w €There cire emn aumber of smaller landfills in the

region that may have thet@ntial to produce electricity depending upon the content of the landfills

and their age

WIND

Wind energy has recently beenthe forefront of the renewable energy movement. The U.S.
Department of Energy has announced a goal of obtaining 5% of U.S. electricity from wind by 2020,
a goal consistent with the current rate of growth of wind energy natidf@rmdent is currently

ranked 3% out of the lower 48 states for wind energy potential.

At this time, our region harnesses wind energy thsoughscale individuadystemsand one

utility-scale wind farm (First Wind) located in Sheffield, VT. The First Wind fahitityconsists

of 16t ur bi nes owae the filsOl&rgntility-saalel wind farm permitted in Vermont
following the experimental and much smaller Searsburg. falcddgly permitted anclrrently

under constructions the Kingdom Community Wind project, located in Lowell. Kingdom
Community Wi nd wildndeV d tamgasulitEssalesvindsfaans, atitizahg

3 miles of ridgel i ne,, and is gpreditdtb producd apprexiseyo v e r £
185,57MWhs annually. There are several muiléy-scale wind projects in the wodtsvarious
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stages of planning and development in the asateitlined in Table 2,l»meof which are within
the Northeast Kingdom.

Table 2.13 Proposed Commercial Wind Projects in Vermont

Project Name Size (MW Location Status
Reedsboro (Searsburg  |Certificate of Public Good Permitted (Lawsuit
Deerfield Wind 30 (15 towers) Expansion) pending)
Certificate of Public Good Permitted (operational
Georgia Mountain 7.5-12 (3-5 towers)  |Milton Nov. 2012)
W. Rutland. Castleton.
Grandpa's Knob 50 (20 towers) Hubbardton, Pittsford  |Pemmit A pplication expected in 2012
Ferdinand, Newark, Planning stage (measurement towers application
Seneca Mountain Wind |91.5% (12-25 towers) |Brighton submitted Apr.2012)
Certificate of Public Good Permit A pplication
Grandview Farm 2-2.3 (1 tower) Derby submitted Dec. 2011
Certificate of Public Good Permit A pplication
Smmg glers Hill Farm 2-2.3 (1 tower) Holland submitted Dec. 2011
*based on NEEPOOL Interconnection application (Source: VT. Department of Public Service, www.aweo0.01g)

The gting of wind turbines has raiseoncernsabout aesthetic impacts, eroswater quality
impacts,noise,land scarringand effectson wildlife property values, publhealth, andocal
economiddrivers, such as tourisBecause o u r r mauntamudterrainthe ideal locain

for utility-scale wind turbinas onNorth-South orientedidgelineswith elevation®etween 2000
and 3500 feet above sea ldvathutility-scale¢ower can range heightfrom 135feetto 500 feet

tall, requiring specified FAA lighting for towers over 200Heepurposes of this plamaller
nontutility scalewvind systemaredefined asurbinesunder 200 feet in heigimcluding thdength

of the bladesA wind resource map is provid&dhe end of this chaptehat outlines potential
gting locations that are suitable for sswdle wind towerd.arger (utility-scale)ridgeline
generation facilities may contain as feit@ass many a&0 or moreturbines All gridconnected
wind turbinesare subjected to review and approval by the Public Service Board (30 VSA Section
248) Because of the variations in wind spsdouput of a wind facility isonsidereéhtermittent
power and the energy generated is generaB@%20of what a conventional power generation
facility of the same rated peak capacity would protlume speeds need to be witamoptimum
range specific to the towtechnologylf any wind speeds or gustsragistered over the optimum
range the wind tower is usually shut down for safety purposes.

GEOTHERMAL

Geothermglor o0 gr ound s our @extrabt eadutal Iglempeaturs yesnakenesgy

from the ground during colder months for heatingtrandfer thermal energy from the building to

the ground in warm months for coolidggeothermal system in Vermont can save roughly $1,000

to $2,000 annually in heating cost2@yeashht have
technolgy operatemuch like a refgerator, utilizing a heat pump, heat exchanger and refrigerant.
While geothermal systems do require electricity to operate the pumps, the systems generally deliver
between 3 to 5 times more heat than the electrical energy they conmmdangden the type of

system). Geothermal systems are also more efficient than heat pumps that just utilize outside air
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because the ground/well source systems can take advantage of relatively constant temperatures
below the frost line (48 Fahrenheif).

There are two main typesggothermasystems, opdonop and closelbop. OpeHAoop systems
utilize adeep rockwell or pondto draw water to the heat exchanger where heat flows from the
water into cold refrigerant. The refrigerant is then conghregseh greatly raises its temperature
andconverts it tovapa. Refrigerant vapors then transfezatto waterin a second heat exchanger
that isthencirculatedo heat the buildingrhe process operates in reverse for co@logedoop
systems argightly different in that they utiliggping in the ground or a potitiat can be placed
cloger to the surface, but thesguirerefrigerant or water with antifre¢aeirculaten the piping.

Openloop systems are more efficient than clussgel systens, and are often cheaper to install
because they require less excavdlpernloop systems are also a good fit for Vermont, since
standing column wells can be constructed virtually everywhere. While existing well systems can have
geothermal systems itistd installatiorof this technologis often cheapestidng construction of

anew buildingand development of a new well. gitgeothermal well resource map is provaded

theend of the chapter and identifeessting wells with a high potential for geothermal heating and
cooling applications.

BIOMASS

Biomass is organic material that is burned to generate energy. The most common forms of biomass
are wood, solid waste (biogas), and biofuels such as ethabioldeesaél. Wood is already an
abundant renewable resource in the region and commonly comes in the form of ,caatvdood

chips, and wood pellesppropriate biomass applications include use as fuels for heating, electric
generation, combined heaidpower (CHP), and transportation.

Wood chipsandwoodpelletshave becommcreasinglpopular as heating resource in the region

Wood chips either bole chips or whole tree chipse well suited for combustion to supply heat,

hot water, or steam in tistional, commercial, and industrial settiMyhile wooepellets can be

used in these same applications, they have proven to be most popular in residential applications due
to theincreased efficiency and ease of exispegating system8ccording ¢ the Pellet Fuels

Institute, sales of peHetirning stoves and furnaces direwn 55,000 in 2007 to 141,208 in 2008

For institutional applicationset Vermont Fuels for Schools Proghes been extremely successful,
installing43 schools with heating systems that burn shaatleter waste woo8everaVermont
collegesiow alsohavecampusvidedistrictheating systems supported by wwadte. Middlebury
College for exampleitilizes a 21,000 ton/year wechip fueled combined heendpower(CHP)
system.

Industrial and commercial enterprises in the state are also moving towards wood based heating
systemsand insomecasego-generationin the Northeast Kingdom thi¢orth CountryHospitaj

Ethan AllenPlant(Canaa)) and Lyndorurniture utilizavoodchip CHP systems to meet partial

heat and power need®he Vermont Department Buildings and General Servigpsrate a large

number of facilities on woathipsincludingthe Montpelier Capital Coregl the Middlebury State

Office Complex, the Emory Hebard St@x#ice Building and several state prisons. According to

° SourceHeating Your Home or Business in Vermont with a Geothermal S{st&MDA Publiation).
VOLUME II: REGIONAL ANALYSIS -41-

REGIONAL PLAN FOR THE NORTHEAST KINGDOM NORTHEASTERN VERMONT DEVELOPMENT ASSOCIATION



the Vermont State Agency Energy Plan (July 2005) wood resources account for only 2% of energy
expenditures for state buildings, but yields 20% of the energy required.

The regioralreadysupports a large scaleodchip fueled electric generation facilitye Regate
Power Station will be the secdathest electric geration facility in the regiamce Kingdom
Community Wind is built in LowelCapable ofgenerating 172,367 M\Wannually; the plant
operated at 100% capacity in 2009,wWasg idle in the spring of 201ew power purchase
agreementsave beedraftedand the plant resuh@roduction in Une2012.The plantemained
shutdown for a while becsa itsretail price/kWh cannot compete on the electric spot market.
Plant modifications underway will enable it to redeereewable Energy Credigsfectively
subsidizing its production costs to make its retailmaie competitiveRyegat@®ower Stabin is a
good example of the difficulties in making an elecigovood generation plant profitable and
competitiveOverall, the ease of handling, local availability, low emissiogsnenad lovcosts of
wood resourcewill allowthe region an oppontity to expand this resouridefossil fuel prices
climh

One of the most efficient uses for wdodls is cayeneration, the simultaneousdoiciion of both

heat and power, such as the systédoith CountryRegional Hospital thgenerates a third ié

electric needs anldeats thentirehospital. l|Bcent studies looking at@eneration opportunities in

the regiorindicate that itvorks best when there is an equal need for heat and’pBalanced

heat and power loads are easier to provide foeantall scale, such as for an individual business
but larger plants are more desirable, singedmesecure more renewable energy incentives and the
capital cost/kWh improvekarge cagen applications (10+MW) may make sense if an equally large
heat usecan be found, such as a manufacturer that requires tremendous h&anheadgineers
propose developing distrheating systems along withgeaplans in areas where a considerable
industriaheat user is not availatiéstrict heating systems atéized throughout Europend one

will soon come cfine in Montpelied nf ort unately most of Ver mont G
the density to support nor afford the $400/linear foot installation cost district heatingfogquires
distribution In additon, the average connection cost for district heating is around $5,000 per
homeowner. In other words, district heating is not an easy sell to tax payers.

Siting wooebeneration and egenerationdcilities are not always eeglier Noise, emissions,

truck traffic, and unsightly smoke stacks are concerns when fattihes near residential
neighborhoods andince these facilities use a renewable fuel that grows at a specific rate,
overharvestingf the regional woodshedalsaconcern.

By diversifying transportation fuels with ethanol or biodiesel, the region would be able to reduce a
significant portion of our fossil fuel consumption and stabilize transportation costs. Ethanol based
fuels such as E85 are a combination of ethanol aslthg@a€orn is the most common element

used to produce ethanol, even though it can be produced from a variety of elements, including
wood. Ethanol burns cleaner than gasoline and is very effective in lowering fuel emissions.
Unfortunately, the fuel alsoshsignificant problems in cel@dather, which make it less useful for

Ver mont 0 Biomads ifuelsadreealso vulnerable to natural disasters, such as drought and
wildfires.

10Town of SuttdBurke Lumber Site Redevelopment: Wood Supply Assessment & Wood Pellet Manufacturing Facility Feasil
Study/Business Rlane 2009, Innovative Natural Resource Solutions for NVDA), St. JehgsboryIndustrial
Park Energ Study (2007).
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Biodiesel is a better fit as a biofuel in the state of Vermont, as it gabeeaggported in the

existing infrastructure of the region. Existing diesel engines and heating oildimumatcesed to

be altered in any way to use biodiBs¢h systems can use pure biodiesel, but combination fuels
have been developed for maximautput, such as B10 and BBiadiesel is commonly made from
soybeans, rapeseed (canola), and sunflowers; all of which can be grown in Vermont. Currently the
Vermont Biodiesel Project is working to expand the usage of biofuels for heating and transportatio

in the state.

Enerqgy Generation Facility Permitting Process

As with the development of any energy generation facility, a Certificate of Public Good must first be
issued by the Public Service Board. Prior to issuance, the Board takes into account the
ernvironmental, economic, and social impacts of a proposed (eedi#ppendix At the end of

the chaptefor specifics)Municipalities and other groups are allowed to participate in the Section
248 review process, but many find doing so to be diffrmikexpensive. At this time towns may

only regulate the development of individual camesumptiorelectric generation facilitteat are

not connected to the transmission grid. Moreover, under Section 248 the Public Service Board must
considerbut is ot bound by environmental criteraand may approve a project simply on the basis

that they deem the projecttobeindheub | i ¢ goodod.

Incentives and Subsidies

There are considerable federal incentives that support the market for renewable em@mgntievel

in Vermont. Without the tax credits and Renewable Energy Credits (RECs), some renewable
technologies, such as utiibale wind, would not be an economically viable resource. There are
currently three majdederalttax credits supporting tlievelopmenof renewable energy facilities

The extension cdomesubsides by the Federal government is now currently in question, and as a
result, the industry is presently unstable. Taldlbe2ow lists the curreféderakubsidies and their
eligiblerenewable technologies:

Table 2.14 Federal Subsidies for Renewable Energy Development
Program Name Applicable Technology

Solar Water Heat, Solar Space Heat, Solar Thermal Electric, Solar Thermal Proces
Business Investment Tax  [Photovoltaics, Wind, Biomass, Geothermal Electric, Fuel Cells, Geothermal Heat Pu
Credit (ITC) CHP/Cogeneration, Solar Hybrid Lighting, Fuel Cells using Renewable Fuels,
Microturbines, Geothermal Direct-Use

Solar Water Heat, Solar Space Heat, Solar Thermal Electric, Solar Thermal Proces
Modified Accelerated Cost- |photovottaics, Landfil Gas, Wind, Biomass, Geothermal Electric, Fuel Cells, Geother
Recovery System (MARCS)|Heat Pumps, Municipal Solid Waste, CHP/Cogeneration, Solar Hybrid Lighting, Anae
Digestion, Fuel Cells using Renewable Fuels, Microturbines, Geothermal Direct-Use

Renewable Energy Producti Landfil Gas, Wind, Biomass, Hydroelectric, Geothermal Electric, Municipal Solid Was
Tax Credit (PTC) Hydrokinetic Power (i.e., Flowing Water), Anaerobic Digestion, Small Hydroelectric, ]
Energy, Wave Energy, Ocean Thermal

Business Investment Tax Credits are a major contributor to the renewable energy timarket
time Investors receive deductions fror8Q% of the cost of investing, purchasing, or construction
depending on the type of renelgalechnology. Vermont provides a corpasttetax credit that
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investors can claim in addition to the federal credit. The fedmtattidn Tax Credit (PTC)
provides residential and business generators of renewable power a tax credit of up/kMWh2 cents
for 10 years depending on the type of renewable technology. In order to claim the Production Tax
Credit eligible facilities must bes@rvice before a set date. Wind technologies will be the first to
expire from the @duction Tax Creditunless thén-service deadline of December 31, 2012 is
extended. All other eligitd Ctechnologies have anservice deadline of December 31, 2013. At
this time it is unclear if the Production Tax Credit will eadtby Gongresdor wind facilities
Modified Accelerated Cost Recovery System (MAGRSB)otherextremely importargubsidy,
especiallyo wind farms at this time, due to the shortslif@n ofwind turbines. The system
provides specific tax depreciation deductions for a variety of technolodies Ipasdetermined
life-spans.

Renewable Energy Credits (RECs) are also a major supporting factor in the development of
renewable energy. RECs are derived from the Renewable Portfolio Standards (RPS) laws mandatory
in Massachusetts, Connecticut, Rhddals d , Mai ne, and New Yor k. Al
Renewable Portfolio Goals, the standards require utilities to have a certain percentage of renewable
power in their mix. Commonly the RPS startsbéb in the first year and increases to as much as

20% in ten years. Most RPS policies involve a credit trading mechanism, so that companies with
extra renewable power can sell the extra "renessediks” to utilities who haven't met their RPS
requirement. Vermont currently alldiws sale of renewableedits inother New England states,
since Vermontds goals are not mandatory. Esse
generation, the RECs can be sold separately f
have a higheralue, thereby subsidizing the development of the arewable generation in
Vermont.Unfortunately t he separate sale of RECs al so h
countingd of r enewa b |Vermogtatihty caradurreotly claindpoovidee x a mp |
renewable power to its ratepayers (possibly as part of the Vermont SPEED Program), while at the
same time sell the RECs from the same power to Massachusetts ratepayers. Overall, this is clearly ar
issue which deserves further consideration amelment by the Legislature.

PropertyAssessed Clean Energy (PACHStricts are a relatively new method to encourage
property owners to install renewable energy systems and make energy efficiency improvements.
PACE programs allow property owners to borrow money to pay for such things as energy efficient
water heaters, lightingiriaces, boilers, windows, programmable thermostats, and insulation, as
well as solar heating, PV, wind and biomass systems. The amount borrowed is typically repaid via a
special assessment on the property over a period of up to 20 years. In Verngmveldooants

are authorized to cred®@CE Districts to provide financing. Participating property owners must
agree to a special assessment and lien on the property and gayiea noerefundable fee to

support the reserve fund created to cover lossése event of foreclosu of participating
propertiesThe districtmay release a lien on a property once the property owner has met the terms
of the loanAt this time only a few local towns are considering implementing PACE Districts.

Efficiency & Conservation

Energy efficiency is a vargnificanpart of anyongtermenergy strategy, yet it is often overlooked
when adopting an energy pl@onservation involveeducing or eliminating unnecessary energy
use and waste.g. lowering thermostdimiting hours of operation, et&fficiencyalsoinvolves
reducing the total amount of energy consumed, but the reduction comegpfamamg equipment
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or operatingorocessethat use energyEfficiency can be improved in any number of ways (e.g.
switding to efficient fluorescent light buliosulating an attic, driving a more fuel efficient vehicle,

or replacing older equipment with new technologies that consume lessTéreengy result is that

less energy is used, while the overall costs nieededergy are reduceBinergy efficiency
improvements typically have a cost, but the payback periods will vary depending upon the cost of
the improvement and the amount of energy that is saved.

Weatherization improvements are energy efficiency measlimeslude such things as insulating

walls and ceilings, installing programmable thermostats, and replacing inefficient machinery. There
are energy efficiency and weatherization programs in Vermont available to businesses and
homeowners and these do genaver time. Efficiency Vermont is a good starting place to find out
what is available.

EFFICIENCY VERMONT

In 1999, the Vermont Public Service Board created an energy efficiency utility for the state, called
Efficiency Vermont. The utility is funded by an energy efficiency charge on consumer electric bills,
similar to a system benefits chalg#iciency Verrant offers energy and morsgyving programs

to consumers that allow them to install and use exféoggnt construction designs, products and
equipment. They also offer laweomeenergyassistance programs.

Over the lastten years, Efficiency Vermontah had astrong impact onreducingenergy
consumptionAccording tdEfficiency Venmio 618 An2u@l Repgpttie saving from their programs
have mell1% o f V e r2@ibtotdl edestrical energy needs. IAP8lone, they weresgonsible
for savingl08000MWhs of electricity, &762 MMBTUs, and 79Q000 tons of cumulative CO2
emissionstatewide In the Northeast Kingdom, th@rograms accounted 5609MW hoursof
electricitysavingsa net -462MMBTU of fuel savings, art¥,300CCF of water sawys in2011
(Efficiency Vermont Y ek R0nual Repprt

In 2009 VermontEnergy Investment Corporatisigned a nethreeyearcontract with théublic

Service Board to provide services through Efficiency Vethainill rase the annual energy

savings goal 860,000MWhsfrom 204,000MWhs (20052008)and providec $100million dollar

budget to do so.he economic benefit goal for the curremtract termaims to provides85

million in total resource (lifetime) benefitd®¥ermoneconomyThis translates to a benefit cost
ratio of 1.2 (Highlights -80)Ad fofci Enftciyc iVemano n
2009 Annual Report, 95% of the Caledonia County and 85% of Orleans/Essex Counties total
resource benefifpalshadbeen met, accounting for a total of $6.4 Million in savings.

NEKPORTFOLIO

Portfolio Recommendations

As we look at meeting the energy needs for the Northeast Kingdom it is important to remember
that there are several distribution compémegsupply the region with power and each will need to
focus on their individual future needs. All distribution companies are planning for greater diversity
in their resources as well as evaluating fuel sources, contract lengths, and contract terms.

VOLUME II: REGIONAL ANALYSIS -45-

REGIONAL PLAN FOR THE NORTHEAST KINGDOM NORTHEASTERN VERMONT DEVELOPMENT ASSOCIATION



The following recommendations express how each resource should fit into the regional energy
portfolio for the nexeightyears:

FOSSIL FUELS Baseload Power Standard Heating& Transportation Fuel Resour@
Determining the future extent to which fossi
difficult. For years, experts have been trying to determine the time frame in which world oil
production will peak and just how long worldwide supplidsevaible to keep up with demand. At
thetime of this writing world oil production is growing necslowly than demand, causimgagor

increase in fuel priceBhe trend of rising fossil fuel prices over the-feng is expected to
continue although dowmand fluctuations do occur. Natugdshas been a relatively recent
exception to this trenfbr fossil fuelsExpandingproduction capacityanbe developed, but this

only translatinto a shorterm fix. For the nexteightyearsfossil fuelswith the a&ception of

natural gashouldplay aeducedole int h e s engrgyonix.t

HYDRO Baseload & Intermittent Power Resource
While this energy source is renewable, the ability to create nepotwalrgeneration is limited.
Some ofhe best hydreesources in the region are already genewaltithg permitting new facilities
has beem long and difficult procegd this point the focutr hydropowershouldbe focused on
maintaining facilities with renewed permits, upgrades to aging infrasamdiomiproved safety
standardsThe development of new facilities should be pursued where peaficahy now be
easier under new state law.

NUCLEAR Baseload Power Resource

Nuclear power is a reasonable prlz@sHoad resourcelhe VermontYankee plant providea
significant portion of @ s t a t e Oasditsepbveerhds heemeplacegdy utilitieswith other

basdoad resourceprimarilyfrom Hydro Quebec. tclear energghould remain a option forthe

r e g i eoengy portfoliogithe t hrough Ver mont Yankee (if it
nuclear facilities in New England.

SOLAR Intermittent Power & Supplemental Heating Resource

Solar power (photovitaig hasan ability to meet somef our future energy needs, by successful
implementatioras a supplemental resourtee recent decrease in cost of PV and technology
advancesuggests that prospects for tieisourcewill continue to improveA gradual, sustainable
increase in the usé solar power should be encouragespecially in residential applicatiBokar

hot waterheatingis already a provesostreducer and/orstabilizer This technology should be
considered where applicalééeeen Building Design principléscluding pasg solar desigaye

dso a verycosteffective wayo helpreduceenergy consumptioand shouldoe encouragedh
renovation®r newbuilding.

METHANE Baseload Power Resource
Methaneprovesto be asignificantesource to meet our shtetm energy growth amatsosupport
agricultural practices in the regime only largscale landfill in the region is already being utilized
for methane generation, but there aréeast31 dairy farms with enough capacdystistain a
manuremethane generation facilijefewable Energy Atlas of Vermo/armswith over 200
cows can produce favorable amount of generatigrgtentially over ,000 MWhgyear. The
development of such systems can be costly howestate andederal grants, tax credits, and
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incentives remain in place to combat the highugtardsts, manwmethanegeneratiorshouldbe
expanded ither egi on@&dx. ener gy

WIND Intermittent Power Resource
Two largeutility-scale wind farmisavealreadybeenpermitted in the Northeast Kingdom aaid
leastfour other projectsare in development stageSiven the recent increase ibevelopment
pressurghe NVDA regionis experiencin regards to utilitgcale wind; the NVDA Boawf
Directorspassed the folldag resolutioft,

oThe Executive Committee recommends a suspension of new construction of industrial size
wind turbines in excess of two hundred feet for a-yleaeperiod. This will allow time for

a thorough evaluation of the impact of wind towers on the Northeast Kin§doiman
evaluation will be conducted by NVDA and include the following criteria (additional criteria
may be added as determined by the Executive and Energy Committees:

A The cost versus the benefit of industrial size wind turbines in the Northeast
Kingdom;

what does objective data and science show concerning measurable health impacts,
whatdoesnational and international research show

are transmission requirements being adequately addressed with these projects;

do statutes, regulations and theiemevprocess (Section 248) provide ample
environmental protections for the development of higher elevation ridgelines;

what is the impact of utiliscale wind turbines on property values and tourism in
the Northeast Kingdom;

and, what impact do utilisgde wind turbines have on greenhouse gas emissions in
the Northeast Kingdor.

> >>» >

>\

Upon completion of the Wind Study, t&DA Energy Committee shall revise this version of the
Energy Strategy to incorporate the findings from the study.

While NVDA is recommenihg suspending utiltgcale wind developmettiere is still very strong
support for smakcalenon-utility wind development as a resource for the relgaymurposes of
this plan, smaller narnility scale wind systems are defineirbthesunder 20(feet in height
including the bladdsngth.Smaliscale windshould remain a viable resource option for farms,
communities, and landowsar the region.

GEOTHERMAL Supplemental Heating Resource
Geothermal hagreatpotential for expansion in the Northeast Kingdom, with the most promising
systems being op&op well systems. This technology is also one of few renewable resources that
can directly reduce fuel oil consumption used for space heating and shoulddgednicdioth

existing and newonstructionn the region.

11 e S . S .

Areatowns may takdifferingposi ti ons on wind energy facilities which
resolution. Town plans will be deemed compatible with this regional plan and with other town plans so long as the plans
demonstrate that wind energy was taken intoeons&ddt i on i n t he devel opment of the
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BIOMASS Baseload Power, Standard/Supplemental Heating & Transportation Fuel Resource

Bi omass has significant potent i dahentgjootyofeuduce t
fossi fuel consumption iof transportatiorand home heating useslly a small portion of fossil

fuels are used in electricity generation for the r&gamd chips, woogdelletsandbiodiesel hold

the greatest potentfal Vermontto transition these uses towards renewable energy. The expansion

of these resources will also offtérong support for ourtraditional economy (forestry and

agriculture and stabilize regional fuel cosks. the next few yeardiomass usage should be
pronotedandexpandeds asignificantesourcetal i ver si fy the randimeenads en
future energy needs.

ENERGY EFFICIENCY & CONSERVATION

The Northeast Kingdoraxpecs energy efficiency improvements and weatherization roeetda

significant portion of growth in energy demdidough é&iciency programand weatherizatipn

such as the ones offered by Efficiency Vermsoetgy efficiency amgeatherizatioefforts should

be promoted and utilized as much as possiliieelocal and regional leveAll municipalities

should lead by example and conduct energy efficiency audits of public buildings and make efficiency
and weatherizatiomprovements to reduce energy consumption and save local taxpayer dollars.

REGIONAL GOALSSTRATEGIES

Policy Statement

This region has a responsibility to plan for adequate supply of energy to meet local energy demand.
Planning activities may include the production, storage, siting, and distribution of energy.
Individuals, businessesganizations, and communities are encouraged to explore emerging energy
supply, efficiency, and weetering opportunities that meet accepted environmental standards in
order to satisfy their power demand.

New industrialdtility energy development shall meet the highest standards required by law.
Permitting authorities shall first consider current and historical land use and the culture of the
region community opinioreconomic benefigs well as theando wner 6 s r velggmens . Any
shall to the extent possible be done so as to mitigate adverse impacts to thayagliypscale

energy generatiqroject deemed acceptablethe Public Service Boasfaallincludea planfor

distributng benefits to the towns in the i@y proportional to the adverse effects experienced by

that town. Long term maintenance, safety jsiemEmmissionin@gnd land reclamati@nocedures
required at the end of the energy projectds |

This planaims to balancenvironmental quality and important natural resowitesenergy

production Sgnificant local and regional support eledrlydemonstrated benefgbouldexistin
any energy proposal

Regional Energy Goals& Strategies

1. An adequate, reliable, diverse, and secure energy supply Wweinefit the region.
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A Support the upgrade of regional transmission systems to continue to reduce
constraints.

A Support the maintenance and upgrade of existing energy generation facilities and
relded infrastructure.

A Promote a diversified energy portféiothe region.

A Encourage local responders to plan for emergency energy resources (VEM
Emergency Generator Grant Proggemerators).

2. Affordable energy alternatives will be available fortheregin 6 s user s.
A Assist in the development of businesses that support alternative energy use.

A Support the development of sasathle renewable resources, such as wind and solar,
and the use of supplemental sources (wood) to stabilize energy costs.

A Promote and support rail infrastructure as aeffesttive transportation resource
for the energy industry.

3. Net-metering capacity in the region will be maximized.

A Encourage municipalities to become o0cl e
PACE pragram (Property Assessed Clean Energig.would provide consumers
with options to more affordably implement grid tied renewable energy systems.

4. Energy generation that provides the best codtenefit to the region will be promoted.
A Promote woodbasedemegy generation to support the

A Encourage the development of energy facilities and resourbesptisastaitocal
agriculture and forestry (i.e. grass/wpelets, smallind, solar, farrmethane,
wood-chip, biodiesel).

5. Environmental and aesthetic impacts of energy generdon and usage will be
considered.

6. Energy efficiency and weatherization will be an integral part of the energy portfolio.

A Encourage municipalities to reduce their energy costs through conservation and
efficiency, and weatherization programs

A Support Local Energy Committee/Coordinator efforts to reduce energy
consumption, improve efficiency and weatherization, and develop new generation
resources.

A Encourage municipalities to conduct energy audits andrizatitimeprograms.

A Encourage businesses to make energy efficiency investments and develop energy
efficient production methods.

A Promote energy efficient building design and construction methods (Green Building
Design & LEED certification).

7. There will be broad public participation in the decisioamaking process.

A Encourage the Vermont Legislature to develop policies that support the
development of solar, smalhd, hydreelectric, farm methane and biomass
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generation facilities, while respgcturrent local land use and the culture of the
region.

>\

Encourage the PSB to examine the-teng sustainability of proposed facilities.
Ensurethatdevelopments subject to Act 250 consider new energy requirements.

Support the NVDA Board of Directorssolution for a thregear suspension of
utility-scale wind development in the Northeast Kingdom until a study is completed.

8. Assessment of dcal needs and values on new energy development will be
encouraged

> >

A Encourage towns to address energy developntenin planning and zoning.

A Provide assistance to Imesses/municipalities to develop cogeneration and other
alternative energy strategies.
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APPENDIX A - Title 30: Public Service Board, Chapter 5, Section(BX8Before the public service board issues a certificate
of public good as required under subsection (a) of this section, it shall find that the purchase, investment or construction:

(1) with respect to an istate facility, will not unduly interfere with trerderly development of the region with due consideration
having been given to the recommendations of the municipal and regional planning commissions, the recommendations of the
municipal legislative bodies, and the land conservation measures contaihegblan of any affected municipality. However,

with respect to a natural gas transmission line subject to board review, the line shall be in conformance with any applicable
provisions concerning such lines contained in the duly adopted regional plaim addition, upon application of any party, the
board shall condition any certificate of public good for a natural gas transmission line issued under this sectiorrduilzis to p
service connections that would not be in conformance with the adoptedipalipian in any municipality in which the line is
located;

(2) is required to meet the need for present and future demand for service which could not otherwise be provided ista more co
effective manner through energy conservation programs and measdresergefficiency and load management measures,
including but not limited to those developed pursuant to the provisions of subsection 209(d), section 218c, and suBgextion 21
of this title. In determining whether this criterion is met, the boartl absess the environmental and economic costs of the
purchase, investment, or construction in the manner set out under subdivision 218c(a)(1)(least cost integrated pitla) of this
and, as to a generation facility, shall consider whether the facilitaweid, reduce, or defer transmission or distribution system
investments;

(3) will not adversely affect system stability and reliability;
(4) will result in an economic benefit to the state and its residents;

(5) with respect to an istate facility, wil not have an undue adverse effect on esthetics, historic sites, air and water purity, the
natural environment, the use of natural resources, and the public health and safety, with due consideration havingtbeen given
the criteria specified in 10 V.S.A8 1424a(d) and 6086(a)(1) through (8) and (9)(K) and greenhouse gas impacts;

(6) with respect to purchases, investments, or construction by a company, is consistent with the principles for restance sele
expressed in that company's approved leastiotegrated plan;

(7) except as to a natural gas facility that is not part of or incidental to an electric generating facility, is in coemjithatine
electric energy plan approved by the department under section 202 of this title, or that thegeedistaise to permit the
proposed action;

(8) does not involve a facility affecting or located on any segment of the waters of the state that has been designated as
outstanding resource waters by the secretary of natural resources, except trespsithto a natural gas or electric transmission
facility, the facility does not have an undue adverse effect on those outstanding resource waters;

(9) with respect to a waste to energy facility, is included in a solid waste management plan adoptattpu40AaS.A. §
2202a, which is consistent with the state solid waste management plan;

(10) except as to a natural gas facility that is not part of or incidental to an electric generating facility, can leeceovedally
by existing or planned transssion facilities without undue adverse effect on Vermont utilities or customers;

(11) with respect to anistate generation facility that produces electric energy using woody biomass, will:

(A) comply with the applicable air pollution control requirgrteeunder the federal Clean Air Act, 42 U.S.C. § 7401 et seq.;

(B) incorporate commercially available and feasible designs to achieve a reasonable design system efficiency for the type and
design of the proposed facility; and

(C) comply with harvestinguidelines and procurement standards that are consistent with the guidelines and standards
developed by the secretary of natural resources pursuant to 10 V.S.A. 8 2750 (harvesting guidelines and procuremgnt standards
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Geothermal Heating & Cooling
High Potential Wells in the Northeast Kingdom
DRAFT
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Wells depicted on this map have been determined to have a high yeild and significant
depth, such that they may support larger size geothermal heating or cooling systems.
Actual well suitability for geothermal use must be evaluated by a geothermal systems
installation professional.

Please Note: This Data is for planning purposes only and does not replace a survey and/or engineering study. Because this map is
developed from various scale sources, there may be some discrepancies between data layers.

Nerthusitisn ormiot Data Sources: Vermont Center for Geographic Information, The Renewable Energy Atlas of Ve t, Vermont Hydrography Dataset
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Map Produced by Gail Aloisio. March 2012
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Solar Orchard
Site Suitability in the NEK e

Where are sites that are well suited for commercial or

community sized solar installations in the

(oaniees

Areas Well Suited for Solar Orchard Installation
«—+-+ Major Electric Transmission Lines

= |nterstate

= US and State Highway

= Paved Public Roads

Unpaved Public Roads

—— Town Boundary
wesssss County Boundary
Based on an analysis of digital map information, the

yellow areas depicting possible solar orchard sites
meet the following criteria:

-within 1 mile of a Major Electric Transmission Line

-south facing Actual feasibility of a solar orchard installation at the sites depicted
l er than 10 acres

ow 2,500 feet m Clevetion must be verified on the ground by a solar installation professional.
-on flat or gentle slopes
-outside of conserved land
-outside o! fpuhllcly mapped wetlands
and wildlife habitat

This effort was funded by an Energy Efficiency and Conservation Block Grant (EECBG) - DOE Award Number: DE-EE0000859
provided to NVDA by the VT Clean Energy Development Fund #02240-AEECBG-MUN-010.
Please Note: This Data is for planning purposes only and does not replace a survey and/or engineering study. Because this map is
N ' developed from various scale sources, there may be some discrepancies between data layers.
ortheastern Vermont

Development Association Data Sources: Vermont Center for Geographic Information, Umted States Geologlcal Survey National Elevation Dataset, Vermont

Kb Ay -l o 9 Dept. of Fish & Wildlife, Vermont Signi Y, \ t Hydrography Dataset, Vermont Conserved Lands Database
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Northeast Kingdom
Small Scale Commercial Wind Resources
g DRAFT
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The Vermont Renewable Energy Atlas classifies a Small Scale Commercial
wind turbine as a turbine with a hub 50 meters (164 feet) above the ground.

Please Note: This Data is for planning purposes only and does not replace a survey and/or engineering study. Because this map is

developed from various scale sources, there may be some discrepancies between data layers.

Data Sources: Vermont Center for G i ion, The Energy Atlas of Vermont, United States Geological Survey
National ion Dataset, Ve Hyd phy Dataset

Nortbeastern Vermont
Deuelopment Association
Map Produced by Gail Aisio, March 2012
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Hydroelectric Potential in the Northeast Kingdom
DRAFT
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CHAPTERTHREE Utilities & Facilities

|. EDUCATIOML FACILITIES

Public Primary Ed ucation

All of the region's towns operate their own elementary schools with the exceptions of
Bloomfield, Brunswick, Kirby, Lemington, Maidstone, Victory, Westmore, and the Unorganized
Townsand GoresTowns without their own schools arrange for stutteatsend other public

or independent schools locally or elsewhere (via payment) in the state. Other towns combine
educational facilities. Jay and Westfield share the operation of an elementary school. Wheelock
and Sheffield operate the Miller's Run Sc{@d-8 union school) jointhStannard and
Greensboro opeta a k6 union school togetheA trend over recent years has been to
consolidate schools in some areas to reduce Inoatklition to town school districts, the
region's public education isoalsrganized into nine supervisory unidepicted on the
following page, in thdVDA Region: Supervisory Unio&sEducationaFacilitieMap (Map

5).

Private Primary Education

There are many independent schools in the region to supplement the hputdiierszhools.
Independent schools (Tabl6)4nust be approved by the State of Vermont and are required by
state statute to provide a minimum level of curriculum atrdciios. Occasionally,
independent schools exceed the number of services androfpg® provided by traditional

public schools, in part because they may receive both public and private funds, in addition to
their independent nature. Independent schools having boarding, -Gtayopregrams, add

greatly to the cultural diversitytted community and act as a generator for the local economy.

Table4.0: Vermont Dept. of Education "Approved" independent schools

Town School Enroliment | Grades / Other
20002001 | ages

Barton St. Paul's Elementary School 52 K-8 Roman Catholic Day School

Burke Burke Mountain Academy 65 812 Boarding, college prep. competitive
skiing

Lyndon Lyndon Institute 650 9-12 Day school, some special educatior

Lyndonville | Riverside Day School 58 4-8 Day School

Newport Sacred Heart School 102 K-8 Day School

Peache The Stevens School of Peacham| 16 7-8 Day School

St. Johnsbury| Cornerstone School 30 4-12 Special Education

St. Johnsbury] Good Shepherd Catholic School | 127 K-8 Roman Catholic Day school

St. Johnsbury| Intermountain High School 12 9-12 Day school

St. Jdinsbury | St. Johnsbury Academy 958 9-12 Day school with some special
education

St. Johnsbury] St. Johnsbury Elementary Day | 6 1-8 Day School

Adventist School

(VT Dept of Education, 2002)
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Other educational institutions in the region are "recogiiygede State (Tablel}. For the
most part, these are private, religmased institutions that are not eligible to receive public

funds.
Table4.1: Vermont Department of Education "Recognized" schools
Town School Enrollment 2002001 | Grades / ages
Island Pond | Community in Island Pond 12 Ages 616
Lyndonville | Cornerstone Christian School (The Fold, Inc.) 11 6-12
Newport United Christian Academy 112 K-12
Sutton King George School 48 9-12
Waterford Union Baptist Christian School 99 K-12

(VT Depatment of Education, 2002)

Home Study & Home School

Today,somefamiliesopt for "Home Study" progranie educateheir childrenThe child is
still taught a minimum course ©f,, e 42

StUdy accordlng to 16 V.S.A. Sect 96b2-2003 NEK Home-School Students (by supervisory uni

906, with an evaluation at the end[of Supervisory Union # of Students
exh school year by a qualifi¢gelue Mountain #21 14
teacher, a standardized achievenp@aiedonia Central #9 19

test or a portfolioln the 2002 2003 |Caledonia North #08 25
school year, approximately 1fssex i Caledonila #1118
students within the region covered @;‘;ﬁ;'\éoeft‘rzﬁ:?)‘l 157

the r.“ne N(.)rtheaSt Klngd(.) ."O’[Ieans EssexNorth #31 47
supervisory unions were receivitgg "o 1
school instructiom the homgTable [g- Johnsbury #11 >

4.2) Actual numbers tend to va Total 168

throughout the school year. (VT Department of Education, 2002)

Secondary Education

The following table

. Table 4.3: FY2003 Regional Education Comparison:
(4.3) shows education J L

. County Public School Name [Enroliment| Drop Ratg Student
comparlson§ amo"ge Grades | 3yravg. | Teacher
three counties of the High Schools 12-5ep Ratio
Northeast ~ Kingdom.[cCajedonia|Lyndon Institute 627 3.00% 11.1
Most notable is the fadicaledonia|st. Johnsbury Academy 972 0.10% 12.6
that fivehighschod$ in |{Caledonia|Danville School 165  4.00% 11.3
the region &d droput [Caledonia|Hazen UHSD #26 288  4.70% 10.5
rates greater thathe |Essex Canaan 122 3.50% 11.3
state average. Whahgssex Concord 78 9.90% 10.3
students fail to graduané)rleans Craftsbury School 59 4.80% 9.1
from a secondary levePrieans |Lake Region UHSD #24 396 4.20% 11.9
institution ()r levels Orleans [North Country Sr UHSD #2 1,063 5.70% 12.9
beyony, their L\vermont 31,584 4.0094 11.7

opportunities for gainful (Adapted from VT Department of Education, 2004)

employment in the future are greatly diminished. It is importasthbats and communities
strive to helgtudentg€ompleé theireducation.
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Table 4 demonstrates that a significant number of the region's population is enrolled in an
educational institution at some level at any fixed point in time. While earlynetucatio
required, lifdong or adult education is just as important to many.

Table4 4.
2000 U.S. Census Education Figures
County: School % of County % H.S. Diploma or % Bachelor's Degree
Enroliment; * Population: higher: or higher:

Caledonia 7,986 26.9 82.6 22.5

Essex 1,543 23.9 75.0 10.8

Orleans 6,344 24.1 78.2 16.1

(U.S. Census, 2000) * Population aged 3 years and over enrolled in school.

Post-Secondary and Adult Education

At the postsecondary level, the region is home to four coli&tgdsy Collegén Craftsbury,
two branches of théommunity College of VermantNewport and St. Johnsbudpringfield
Collegein St. Johnsbunextension campysandLyndon State College Lyndon. Colleges
and educational facilities are oft@wedas "tean indusies and communiies vie to have
them Expandingeducation institutions within the region is encouraged.

Adult Basic Education Services, with offices in Newport, St. Johnsbury and Derby provides
general education and employment skillsatoyNortheast Kingdom residentddult Basic
Education has threprimary sites located inNewport, St. Johnsbynand Hardwick.
Vermont's Adult Basic Education Program supports persons with the lowest levels of literacy
to develop basic reading, writingl arath skills. Instruction is tailored to help adults achieve
their own personal goals and function more effectively as parents, workers, and citizens.
Their mission is to provide adults with a comprehensive skill foundation equivalent to
secondary schbeompletion (GED) and be responsive to the unique needs of individual
learners, families and their communitigs.//www.state.vt.us/educ/abe/index.htjnl

Technical and Alterna tive Education

Technical education providers in the Northeast Kingdom includign Institute Technical
Center, St. Johnsbury Academy Applied Technologies, @edtdreNorth Country Career
Center(NCCC).The NCCC in Newport serves over 300 high school students aitd ad
annually vth 15 different program aredkCCC also provides smaller selection of satellite
programs and technical training at Lake Region High Sawiolical education has become
an important and viable part of our educational system, allogvingduals to specialize in
work areas typically not addressed by the mordotradipublic institutions. Specific
technical training courses are available at Canaan High Schaol as well

The Northeast Kingdom Workforce Investment Board (\&#Bks tadentifytraining needs
for the r egi busibesses| andtanmsnend@ramiag opporainities for dise
industriesThe WIB supportand assiststher workfoce development efforts as wéhie
Vermont Department of Employment and Training (RE¥e Agency of Human Services
Department of Economic ServigeggmerlyPATH andthe Department of Social Weljare
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the Department of Vocational Rehabilitation, and Employee Assistance Services are members
of the Workforce Investment Board.

The Charle€. Carter Business Resource Center, located in the St. Jo@risjinagn

Industrial Park, was designed and funded with workforce training in mind. Along with office
and warehouse space for new and small businesses, quality conference and tragning space i
also available. The facility has been in operation since February 2003 and use of the facility has
been steadily improving.

Along with a need forworkforce development and trainirigere is aneed for more
vocational/technical education programs aneea for more adult literacy prograni$is
wasidentified by 85% of the respondents in gtk valid2001 survey.Additionally, the
ongoingneed for computer and information technology training was cited by 85% of the
respondents in the survey.

Issues and Concerns

The relative burddor providing quality educational opportunities ihe region's supervisory
unions localschool districisand teacher&ducational qualiig always important to towasd
residentsyet therés oftendisagreemeiats to what makes a quality educaliois.is evidenced
by the number of local bond votes that come aboutfmdfail.

Residential growth (or lack thereof) in a community steduldysbe balanced with the
capability of the municipality to qdatelyfund quality educatiomhe capacity of local schools

can be overwhelme@idditionally, questions of where to site new schools, how to incorporate
handicap accessibility features, and whether or not to retain lodalasid®to the funding
dilemmaMatters are sometimes further complicated by the changing standards, entitlements,
and incentives offered by the Department of Education.

Increased school spending ibad issue for most townschools in lathree Northeast
Kingdom counties averaged a logmending level 802 perequalized studetitan the

State of Vermont average & @B7for FY20®. For individual towns,31of 50 towns
exceeded the state average. purpose of Act 60 was to address fundingiiresgoetween

school districtsAct 60 changed the basic funding mechanisms for local schools, but a number
of inequities in the systemereapparent (i.e. ties to property wealtArt 68 is the most
recent attempt to improve the school funding situation, and the results of this atanlegisl
arestill unclear

EDUCATIONAL FACILITY GOALS

e Schools should be closely integrated with the local communities they serve, including the
business community.

« Educational facilities should have the capacity to benefit both students and étal resid

o Affordable educational and training opportunities should exist for all persons within the
region.
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STRATEGIES

« Promote cooperation between institutions of higher learning and local businesses to create
quality training and employment opportunitiebof@l residents.

e Encourage public involvement in school board decisions.

e Increase involvement of school officialhe local planning processegestigate how towns
and educational institutions can coordinate projects that would benefit the grelbéestfnu
persons.

e Investigate opportunities for shared facilities between municipalities and institutions.

e Support local and regional efforts for workforce development and adult education.

e Support the efforts of local and regional libraries to provitiy dacilities and materials for
independent learning and education.

« Promote combined public/private educatiopaigrams and shared resourddsninate
boundaries that impede knowledge and resource sharing.

Il. RECREATION FACILITIES & PROGRAMS

Many towns in the region offer public recreation facilities in someHeymncludeéown parks or
commons, town forests, tennis or basketball courts, ball fields or ice rinks, or public beaches. There
are also community centers, school recreationiggaciihd municipal buildings hosting local
recreation programs. Communities should plan for adequate facilities to meet residents growing and
everchanging needs. A new, mplirpose, state of the art indoor recreation facility (IROC) was
recently compted in Derby. The community facility project is unique in many respects, most
importantly in that it combines recreation and education.

Newport and St. Johnsbury are the only communities havirguyehr staffed municipal
recreation program3he St. Johnsbury Recreation Department owns a community center, and
rents or is donated the use of other facilities for conducting thewurehrecreation programs.
They also have some small "ornamental parks" located in various parts of thevpdst. hae a
municipal ice rink, community building, town beach, and ausaulgark facility. Each city's
recreation department offers a variety of programs on@wyeadrbasis. Here, it is important to
adequately serve all populatidhss likelythat some needs are going unmet.

Other communities in the region offer programs and activities on a seasonal basis (as do a sizable
number of private recreation providers, churches, and schools), but many of these are often short
in-duration, andunderfunded. There seems to be a real programming need for youth-and low
income residents, and the elderly throughout the region. Along with providing and funding
recreational facilities, this is a challenge that communities must address. Praddongaten

number of recreational programs and facilities adds to the residents overtignaiid the
community's quality of life, and thus are important for any town.

(Note: For a complete list gbals related to Recreation Facilities & Prograase [gethe
Chapter One: Land Use SectioalerV. Recreation Land Use Gopls

VOLUME II: REGIONAL ANALYSIS -61-

REGIONAL PLAN FOR THE NORTHEAST KINGDOM NORTHEASTERN VERMONT DEVELOPMENT ASSOCIATION



[ll. CHILD CARE

Since 2003 a thirteenth planning goal is addressed in many local and regional plans. Regional
planning commissions are now required to review how munaisbgtress child care issues as

part of the confirmation process. It is also appropriate that child care issues be examined at the
regional level and included as part of this plan.

Child care in the Northeast Kingdom region is seenminglgonstant ate of crisisMany of the
regionds residents cont i muabtychild cate services.aThereeases i b |
not enough child care cemstén the region to meet demaiftiere also exists a very high annual
turnover in statapprovecthild care providers (44% turnover in 2000). Apparently, one reason for

the exceptionally high turnover is that many providers lack basic business skillsntimgs beco
financially unsustainakff®r established child care programs, tight budgets anmyfants are the

norm.

The regional child care system is diverse, and includes independent day care homeg, relative car
and center based group caeprofesional family child care systarauld go a long way in
meeting regional childcare ne&tateagencieghat offer child care assistance prognanike
Northeast Kingdonmnclude:
e Childcare Services Division (AHS)
e Vermont Child Care Apprenticeship Program (VT DET)
o Department of Economic Services
o Department of Health
o Department of Education
Regionaagencies and organizations that offer child care programs include:
e Northeast Kingdom Community Action, INEKCA
e Umbrella, Inc.
e Success By Six

[ll. CHILD CARE GOALS

e Child care entrepreneurs and child/family service centers should be supported.

o Additional sitebased or community child care centers that offer high quality, affordable care
should be developed.

o The efficiency and effectiveness of existing child care, early education, and family service
programs should be improved.

STRATEGIES
e Supportefforts to improve the child care system in the Northeast Kingdom.
e Provide assistance to towns, villages, angroéits seeking to develop child care facilities
and/or programs.
e Assist eligible individuals to become licensed child care providers.
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IV. TELECOMMUNICATIONS

Telecommunications are a dynamic medium for community networking, information dissemination,
feedback, discourse, collaboration, and discussion. The region can gain many economic, social,
safety and cultural benefits with a strong teleoaroation infrastructure. Our regional economy

can only be enhanced if it is served by a robust telecommunications infragthecttueent

Northeast Kingdom telecommunications infrastructure is depicted in the NVDA Region:
Telecommunications Map (M3p 6

Current trends in the development of telecommunication infrastructure suggest that several media
will converge into a standardized digital format withspiegd broadband access. With digital high
speed access, customers will be able to send and xexee, video, and data through the
telecommunications network with many types of devices such as telephone, cable TV, mobile and
desktop computers, and portable and household devices. A redefinition of "basic" service that is
accessible and affordatdlea converged telecommunications network will require reexamination.

The Statutory goals and principles from the Vermont Legislature (30 V.S.A. § 202c and 8§ 202d) for
the telecommunication network are:
« Affordable basic service
« Stable and predictabledbexchange rates and toll rates
e Superior quality of service, including consumer protection and privacy rights
e A technologically advanced telecommunications network serving all local service areas in the
state
o Benefits including enhanced-® and continous emergency access, improved electronic
community, public access, government information and services delliessdhssociated
training and technical support

The Vermont Telecommunications Plan issued by the State of Vermont Department of Public
Sevice represents a serious effort to address the important issues that will affect availability and use
of telecommunications in Vermont. The current Telecommunications Plan specifically calls upon
the regional planning commissions to undertake a coeddpracess of planning for wireless
development in their respective regions.

Barring unforeseen changes in circumstances, the current Telecommunications Plan (adopted
September 2004) sets forth some ambitious goals that will have a significant ifgpactton |
Northeast Kingdom. Among these goals:
e« Consumegrade and smdilsinesgrade broadband services to 90% of all homes and
businesses that have access to telephone by 2007,
e 100% handheld phone coverage along all interstates, plus Routesnd, % o, oth the
GSM/GPRS and CDMA digital standards by 2007,
e 100% handheld phone coverage on all numbered state highways routes on both the
GSM/GPRS and CDMA digital standards (or their successors) by 2010;
o Reasonably priced mobile walkabout WiFi iresilljidated downtowns, all highway rest areas,
welcome centers, and in significant resort locales.

For an inde pt h description of Ver mont 6s tel ecomn
Telecommunications Plan, Versiohttb(//www.state.vt.us/psy
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Although the technology industry is constantly evolving, the Vermont Telecommunications Service
Availability Project conducted by the Vermont Department of Economic Development
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(http://www.thinkvermont.corp keeps an updated list of telecom providers for each town and the
services offered (ATM, Cable, DSL, Wireless, Frame, ISDN,land T

Geographic distance to markets traditionally posed a barrier for rural busindsst® Wit
development of-eommerce and secure online transactions, rural businesses and residents can join
in an expanded modern economy. Tourism information and marketing of local products will be
available to customers anywhere at anytime on the Interrsétond telecommunications
infrastructure serves to improve quality of life, supports businesses, and provides information to
residents and tourists about the region.

In the coming years, telecommuting may become more popular and possibly lesséc edad traf
peak commuter driving times. Settlement patterns may change as more people woikls™'cyber

or further away from their employment locations. Video conferencing and teleconferencing will
allow people to work while away from their offices, restmee time and expense of transportation

to meetings and relieve the burden to drive in hazardous winter conditions. However, until the
overall state of the regionds telecommunicat.i
will be limited.

Vermont Interactive Television (VIT) is an innovative service that -dsdéige$ to provide
videoconferencing capabilities to many Vermont communities. By linking to the University of
Vermont, VIT also provides national and international videoconfereMiindgias two primary
locations in the region, one at Lyndon State College and another at North Country Union High
School in Newport.

Wireless Telecommunication Facilities

Wireless telecommunication facilities are currently regulated at the FddemmhdStzal
levels. The Federal Communication Commission authorizes the licensing of
telecommunication companies in addition to creating legislation for town governments. The
Federal Telecommunications Act of 1996 preserves local zoning authortyer Hostates
that local governments shall abide by the following measures:
(a) Not prohibit or have the effect of prohibiting the service;
(b) Not unreasonably discriminate among providers of functionally equivalent services;
(c) Not regulate Persdondireless Service Facilities on the basis of radio frequency emission
safety if in compliance with FCCds regul at
(d) Act on all requests within a reasonable time period;
(e) Base any denial on substantial evidence and put that decision in writing.

At the State level, the Vermont Act 250 District Environmental Commissions oversee all
telecommunication applications for towers over 20 feet tall.  Although the Federal
Telecommunications Act of 1996 limits the authority of municipalities to regulate
communications towers, towns can still establish appropriate guidelines and regulations related
to aesthetics, integrity of residential zones, ridgeline protection, preferred locations (general
and specific), and collocation or clustering of tower faciltie$997, the Vermont
Legislature enacted legislation [24 V.S.A. 88 2291 (19)] municipalities to regulate
telecommunication facilities through either zoning or stand alone ordinances. Chapter 117,
the statute that regulates planning and zoning in Verammtauthorizes municipalities to
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adopt bylaw to oO0Oregulate wireless telecommu
manner consistent with federal l aw. 6 Byl aws
of telecommunication facilities,\well posting of bonds to finance their decommissioning or
dismantling. [24 V.S.A. 84414(12)] Towns were previously able to issue a moratorium on
development, but that option expired on July 1, 1999.

Municipalities may also describe their visions lErotamunication planning within their
town plans. NVDA encourages towns to prepare the most appropriate plans and regulation
for their individual needs.

IV. TELECOMMUNICATIONS GOALS

e Northeast Kingdom residents, business, organizations and guldg sthrould be served by
an upto-date telecommunications infrastructure.

o Affordable fixed and wireless communications systems, as well-ggeddghnternet
broadband, should be available throughout the region.

STRATEGIES

o Create incentives for appnape telecommunication technologies, infrastructure and services
to be implemented.

e Support development efforts that reduce the cost ofspagd telecommunications
throughout Vermont and the Northeast Kingdom.

o Actively support the development of a wesseleackbone along the region's interisigisvay
systemcorridors. This infrastructusbould allow for ctocation of carriers and platforms
whenever possible, as well as virtual information technology for first responders, and wireless
broadband.

o Contirue to work with state and regional agencies, as well as the private sector, to attain the
coverage goals as set forth in the State Telecommunications Plan.

V. SECURITY & EMERGENCY SERVICES

Enhanced 9-1-1

Since 1998, enhanced-® dispatch servicea$ reduced the response time of emergency
services for Northeast Kingdom towns. A person diallni8 automatically routed to the
appropriate Public Safety Answering Point (PSAP), regardless of telephone exchange
boundaries. The Derby State PoliceaBks is the regional PSAP. The PSAP call taker will
have the caller's phone number, locatable address (from a Geographic Information System
(GIS), (coverage does not yet cover cell phone callers), and contact information for the
nearest emergency servigesice, fire, ambulance, EMS). This enhanced service shortens
response time in the dispatch of appropriate local emergency services and finding the location
of the cadkr without having the callgnovide that information.
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Fire Protection

The regions served by variety of local fire departments. The majority of incorporated towns
have their own fire protectiodther communities do not have a fire department and rely on
neighboring tows to provide their protectiomfhe types of departments varpnir
combination full/padtime to paid ostall, to all volunteer. The responsibilities of each
department vary according to the population they serve. Major responsibilities of fire
departments continue to be fire suppression, prevention and educatiomajdritg of

housing in the region (older, wood buildings) was constructed without modern building or fire
code standards, making fire prevention a challenge in buildings with outdated wiring or
heating. Fire departments also respond to calls for auenes;diizardous materials spills,
Emergency Medical Services (EMS), and natural andatardisasters. The capability of
these departments to handle such incidents ranges from very good to very poor. If a technical
response is needed that a department suited tdandlesuch as rope rescoehazardous
materials mitigation (Hdzat), the services will come from the nearest available department.
All towns have a fire warden.

Within the three counties there are mutual aid organizations which enadpattments to

work collaboratively to mitigate problems in each other's communities. Some departments
may travel as much as 40 to 50 miles if needed. One of the major hindrances for small towns
is the lack of local firefighters to respond to incidéfasy communities are without
immediate fire response because their staff/volunteers work outside the town and will not be
able to respond quickly. In addition, departments face challenges to recruit new members due
to the high level of training requiredd amsponsibilities within fire departments. It is
necessary to maintain the proper level of skill and knowledge to respond to the wide range of
complex emergencies in our communities. Our communities have fire departments made up
of a large number of dedied individuals who are called upon frequently to perform in
emergencies. Increased funding for equipment and training would assist our fire departments
with keeping up with the demand for their services.

Ambulance Service

The towns of the Northeast Kjdom belong to one of three State Ambulance Districts.
Within the districts there are several ambulance services. Parts of the region are served by
ambulance services based in New Hampshire. Ambulance services provide medical first aid,
CPR training, neamergency medical transportation, and back up service to neighboring
ambulance coverage areas. The chart below is a summary of the statistics and level of service
provided by emergency medical teams operating in the region. Many of the trained first aid
reponders are volunteers. The "level of service" ranges from low to high servicadal techn
certification and trainingthe towns listed in table 4.5 include the base locations for
ambulance service. The level of service definitions are as follows:

FR-B First Responder EMT Basic Service

FR-I First Responder EMT Intermediate Service

FR-P First Responder EMFParamediService

EMC-B Emergency Medical Certificat®asic Ambulance Service

EMC-I Emergency Medical Certification Intermediate AmbulanceeServi

EMC-P Emergency Medical Certification Paramedic Ambulance Service
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Table 4.5: Ambulance base location.

Base Town District # [Level of Service |Base Town District# |Lewel of Service
Barnet 5 FR-I Newport 2 EMC-P
Barton 2 EMC-I Orleans 2 EMC-I
Brighton 2 EMC-I St. Johnsbury CALEX 5 EMC-P
Concord 5 FR-I St. Johnsbury Fire Depft. 5 FR-B
Danville 5 EMC-I Walden FAST Squad 5 FR-B
Derby Line 2 EMC-I Waterford Fire Dept. 5 FR-B
Gi |l man i Lunenlbub g |FRB Colebrook, NH 2 EMC-B
Glover 2 EMC-I Groveton, NH 5 EMC-B
Groton-Ryegate FAST Squad 5 FR-B Lancaster, NH 5 EMC-I
Hardwick 4 EMC-I Pittsburg, NH 2 EMC-B
Jay Peak FAST Squad/Ski Patfol 2 FR-1 Stratford, NH 5 EMC-B
Lyndon 5 EMC-I Woodsville, NH 5 EMC-P
Missisquoi (Troy) 2 EMC-I (NVDA 2003)

Medical Services

The region is fortunate to have two-$glfvie health care centers availatiie, North
Country Hospital www.nchsi.ongin Newport, and the Northeastern Vermont Regional
Hospital www.nvrh.oryin St. Johnsbury. The Northeastern Vermont Regional Hospital is a
memberof the larger, regional Mawouth-Hitchcock AllianceOther hospitalsnear the
regionincludethe Copley Hospital in Morrisville, the Littleton (NH) Regional Hospital, the
Cottage Hospital in Woodsville (NH), and the Weeks Medical Center in Lancaster (NH).
Fletcher Allen Health Care, located in Burlington, is available for n@aalzedemedical
services.

Emergencynentalhealthservicessubstancebusecounseling, and crisis suppogrisvided

by Northeast Kingdom Human Services on a twWeatyhour basisTher e gi onds t own s
villagesalsocontain small medical clinics physician offices, providing a greater lefvel

access for local reside@snilarly, veterinarian services are available in a number of towns for

pet and livestock care.

Border Protection

The Border and Transportation Security Division, under the mDeparof Homeland
Security, patrethe Northeast Kingdorportion of the Canadian border. The Division has

six border crossings on the Canadian border in the region. The main border crossing facility
is at Derby Line on91 and provides monitoring seegiof the movement of people and
goods and processes immigration and emigrationarbent ofsecurity and level of
surveillance at border crossingsiean dramaticallycreasedverthe past few years.

Police Protection

Municipal police departments ra located in Hardwick, St. Johnsbury and Newport City.
County Sheriff's Departments are located in the towns of St. Johnsbury (Caledonia County),
Newport (Orleans County), and Lunenburg (Essex County).

VOLUME II: REGIONAL ANALYSIS - 69 -

REGIONAL PLAN FOR THE NORTHEAST KINGDOM NORTHEASTERN VERMONT DEVELOPMENT ASSOCIATION


http://www.nchsi.org/
http://www.nvrh.org/

The VermontState Police have barracks in St. BbompgCaledonia County) and Derby
(Orleans County). The St. Johnsbury State Bali@ksoves 21 towns in Caledonia and
southern Essex counties. The Deplayracksserve 32 towns in Orleans and Northern
Essex. Trooper activities include patrollingl moads, responding to auto accidents, and
reducing the number of speeding and intoxicated vehicle operators. Troopers investigate
domestic assaults, burglaries, child abuse, and arson.

The St. Johnsbury barracks provides dispatch servieehfoicedd-1-1 service including

four ambulance squads (Lyndon Rescue, Calex Rescue in St. Johnsbury, Danville Ambulance,
Concord FAST Squad) , Har dwi ck Pol i ce, De
Department (Caledonia, Essex, and Orange counties), and Bratdorbl®e. The Derby

barracks provides dispatch service for State Police as well as Newport Police, Orleans County
Sheriff's Office, Brighton Constable, as well as sixteen fire departments and seven ambulance
squadsThe Derby Marine Patrol covers Laemphremagog, an international waterway

with Canada as well as many other lakes. Snowmobilengédralso a big part of police

activity in the winter months, with the Orleans/Northern Essex County area having the most
extensive trail system in the testa(Source Vermont State Police, Derby,
http://www.dps.state.vt.0isCrime statistics are also available at the Department of Public
Safety website.

Facilities , Prisons, and Courts

Correctional facilities are aved in St. Johnsbury and Newport. St. Johnsbury hosts the
Caledonia Community Work Camp, the Northeast Regional Correctional Facility, The St.
Johnsbury Community Correction Center, and the St. Johnsbury Court and Reparative
Services. Newport hosts tNerthern State Correctional Facility, the Newport Court and
Reparative Services, and the Vermont Correctional Indusigests in the region are

located in each of the three counties (Caledonia, Orleans, and Essex) and serve as district,
family, probatesmall claims and superior courts.

Disaster Planning and Services

The key to responding to disasters is to haved semergency planning in plagkny

services and grants at the federal, state and local levels support such planning efforts. The
Direcorate of Emergency Preparedness and Response, a division under the Department of
Homeland Security, has designated mitigation as the cornerstone of emergency management.
Mitigation begins with local communities assessing risks and repetitive probfexkmgrad

plan for creating solutions to these problems.

The Emergency Planning and Community figkhow Act (EPCRA) of 1986 requsre

each state government to establish a State BreResponse Commission (SERGe

SERC is charged with developimggrated plans for responding to chemical emergencies
and making chemical information available to the public. The SERC appoints Local
Emergency Planning Committees (LEPC) to prepare for and resgonergencies at the

local levelT wo L EP C0 this region:konej serving Orleans County, and the other
serving Caledonia and Essex counties.
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L E P Cédveconipletd Rapid Response Plans d&itownsin the region. These are efficient

guides for use in the Bastages of disaster respoibe. plans ge contact information for

the organizations and people responsible in an emergency including: emergency medical
services (EMS), fire chief, pital, select board chair, rdademen, law enforcement, town

clerk, state contacts, and other resources. [&hedpscribes the method for alerting and
evacuating the population if necessary, the site of an alternate "emergency operations center”,
and locatins of local emergency shelt@ther towns have Hazard Mitigation Plans which

aim to prevent damage fromatuwral hazards and outline improvements to structures and
facilities in the event of damage.

Committees and partnerships aid in the ability to respond to disasters. For example, most of
the states and territories have adopted a legal mechanism dahesrgeacy Management
Assistance Compact, which allows states to assist one another during emergencies, but does
not force a statethelp if that state is unabermont has recently become a partnerisn th
mutually beneficial compaCther local orgamations like the Connecticut River Watershed
Council have joined in cooperation with state and local emergency management and planning
organizations to create plans for preventing disasters within the Connecticut River Watershed.

Disasters such as sewerster storms, droughts, floods, wildfires, high winds, earthquakes,
and tornados have alledn known to affect our regioithe Vermont Emergency
Managemerdagencyocuses on preparing and responding to these emergencies. In light of
the past few year$ drought throughout the state which has left groundwater and surface
water reservoirs at very low levels, the Vermont Drought Task Force recommends that every
town have an emergency plan to deal with drought preparedness.

The National Flood Insurance Bram encourages each town to plan for flood hazards by
designating flood prone areas in the town and restricting construction and development in
these areas. Most of the towns in our region have adopted Flood Hazard Regulations to limit
development in flmd hazard areas.

Other aid agencies are designed to provide sémnvibesevent of disastefe Northern

Vermont Chapter of the American Red Cross offers service to the three counties of the region
including training (First Aid, CPR, AED), HIV/AID#slucation, disaster relief, armed forces
emergency services, international tracing and communication services, language bank and
youth services. In the event of a disaster, the American Red Cross provides shelter, food,
health and mental health servioemddress basic human needs.

V. SECURITY & EMERGENCY SERVICE GOALS

o Emergency services should be provided to all residents of the Northeast Kingdom through
Enhanced 9-1, local departments, and mutual aid districts.

e Towns should have dp-date rapidesponse and emergency operations plans.

o All buildings should meet current state fire code and safety standards.

o« Emergency services training should be available to keep all emergency service providers
current with regard to service provision and ceibficat
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STRATEGIES

Support regional approaches to disaster planning and mitigation, including partnerships
between neighboring communities and states and Canada.

Support local efforts for disaster planning, response, recovery and mitigation.

Assist communitgeto apply for safety and emergency equipment grants by disseminating
information on available funding programs.

Assist interested municipalities with the adoption of building and fire codesgabliton
buildings and rental properties.

Ensure that adeqte emergency services (personnel, facilities, and equipment) are available for
new developments prior to placing additional demands on existing services.

Assist Local Emergency Planning Committees (LEPCs) and Towns to identify gaps in disaster
planning, sch as increased flood and drought protection, and work to eliminate gaps through
an interagency, intgrrisdictional approach.

Encourage all communities to participate in the National Flood Insurance Program (NFIP)
and to adopt the Vermont Transportatitighway Codes and Standards.

Discourage development in identified or known flood prone areas to avoid costly potential
damage to life and property.

VI. WATER SUPPLY

The Northeast Kingdom region has a number of lakes, ponds, rivers, streamsgamuiaspding

fresh water foour residents. The water supply in the region is used for a multitude of residential,
agricultural, industrial, and commercial purposes. Thus, it is important that we work to ensure an
adequate supply of usable water to theeneeds of all the region's residents and businesses.
Generally, the water quality throughout the area is considered excellent. The majority of the region's
water supply comes from groundwater, and the majority of water supply systems are privately
owned, orsite wells.

Results of regular testing by municipal water systems seems to indicate Vermont's water quality is
generally good, but thatntamination can and does occCmmmon threats to our water supply
systems come from agricultural runoft,statage areas, road salt, contaminated runoff from paved
surfaes, and failing septic syste@rcasional contamination is a primary reason the state requires
many public water systems to have source protection plahsapdgitotection areas, testitady

for contaminants, and report those results to water customers.

Public Water Supply

TheVermont Water SupplyiRafglicable to all Vermont water systems, including public and
non-public water supply systems, privately owned wells, and bath#etdvater facilities

(only portions of the rule apply to each type of system). Its primary purpose is to regulate
water systems in the state for the provision of clean and safe drinking water for Vermont's
citizens, regardless of the type or sizgstérs involved.
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All water systems are initially classifieBuddic or Norpublic. Classification as Rublic

water system depends on the number of service connections (15 or more) or people served
(25 or more) by the system. Public systems are dehuirthe state to have Source
Protection PlansThe NVDA Region: Sewer & Water Map (Map 8), included orbBage

shows the municipalities with public wsiplyfacilities

Public water systenase further divided int®ublic Communityvater systems efwing

residents on a yeaund basis) anBublic NonCommunitywater systems (serving fion
residential groups of people such as schools, restaurants, etcBublicddenCommunity

water systems are subdivided into-Ni@nsient, NorCommunity (NTNC)yystems whose
nonresidential users don't change over time (i.e. schools and offices), and Transient Non
Community (TNC) systems whose -nesidential users do change over time (i.e. restaurants
and motels). Each type of public system requires a diggemf chemical monitoring with
Transient, NorCommuniy systems requiring the le@stiners and operators of public water
systems must restrict the land use within 200 feet of the public water supply source to uses
that poseno threat of contamination.

Non-Public water system
are divided into thosdkes
requiring permitsnal those
not requiring  permits
Subdivisions of nine lets
or-fewer, and publio
buildings serving less th
25 peopleare examples o
Non-Pulic systems
requiring a permitSingle
family homes are Non
Public systems no|
requiring permits, but the
are still subject to regulatia
(i.e. permits are required f¢
well construction).

All Public water systems are subject to regulation under the federal Safe Drinking Water Act.
These federalegulations are administered by Vermont's Department viforiinental
Conservation (DECNon-Public, NTNC, and TNC water systems are generally administered
for construction permit purposes by the regional offices of the Wastdaaagement

Division of tre DEC.Jurisdiction over the protection of public water supplies rests with the
Water Supply Division of the DEC.

The NTNC, TNC, and No#ublic systems requiring permits are consideredSsaiall
water systems, and serve public buildings, mobile harks, gampgrousd and
subdivisions.Permits for operating requirements, fees, and otheiconstruction
requirements are administered by the Water Supply Division of th@HeE&ttive public
water systems in the Northeast Kingdom are:
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Table4.6: Public Community Water SystemsCaledonia Essex, & Orleans Counties

Public Community Water Systems- Caledonia County

System Name: Primary Water Source Type; Est.Population Served:
Barnet Water System, Inc. Ground Water 205
Burke FD 1 Ground Water 60
Burke Mountain Water System Ground Water 1622
Danville Fire District 1 Surface Water 450
East Hardwick Fire District 1 Ground Water 300
Green Lantern Mobile Home Park Surface Water* 150
Hardwick Town Water System Ground Water 1500
Karme Choling GroundWater 100
King George School I, Boys DornisPrivate Ground Water 50
King George School Il, Girls DornisPrivate Ground Water 50
Lyn Haven Fire District 1 Ground Water 114
Lyndonville Water System Ground Water 3200
Mclindoe Falls Fire District 3 Surface Water 200
Passumpsic Fire District 1 Surface Water* 170
Peacham Fire District 1 Ground Water 150
Ryegate Fire District 2 Ground Water 260
Sheffield Village Water Ground Water 70
South Ryegate Water Gip Ground Water 36
St. Johnsbury Fire Distii 1 Ground Water 370
St. Johnsbury Water System Surface Water 4500
Sutton Water System Ground Water 54
West Burke Housing Private Ground Water 32
Wheelock Fire District 1 Ground Water 60
Private = Privately Operated * Purchased
Public Community Water Systems- Essex County
System Name: Primary Water Source Type: | Est.Population Served:
Aqua Haveri Private Ground Water 150
Bloomfield Water System Surface Water 40
Brighton Water System Surface Water 2200
Canaan Water System Ground Water 970
Guildhall Water System Ground Water 120
Lunenburg Fire District 1 Ground Water 320
Lunenburg Fire District 2 Ground Water 700
Riverside Water Works Co. Ground Water 336
Sorrell Mobile Home Park Private Ground Water 90
Public Community Water Systens - Orleans County

System Name: Primary Water Source Type: | Est.Population Served:
Albany Water System Ground Water 200
Alpine Haveni Private Ground Water 600
Barton Water System Surface Water 1500
Beebe Plain Water System Ground Water 1030
CampbellsVater Systeni Private Ground Water 45
Coventry Fire District 1 Ground Water 110
Craftsbury Fire District 2 Ground Water 420
Derby CenterConnected to Newport Syster 1100
Derby Line Village Water District Surface Water 900
Derby Mobile Home Park Private Ground Water* 150
Greensboro Bend Water €p Ground Water 55
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Greensboro Fire District 1 Surface Water 650
Holbrook Bay Commons Private Ground Water 138
Irasburg Water Department €xp Ground Water 200
Jay Peak Basin CompléxPrivate Grourd Water 32
Jay Peak Subdivision Tl Private Ground Water 30
Jay Peak Village Phasé IPrivate Ground Water 116
Maple Lane Nursing Homie Private Ground Water 68
Newport Center Water System Ground Water 246
Newport City Water System Ground Water 5500
North Troy Water System Surface Water 750
Orleans Water System Ground Water 825
Shattuck Hill Mobile Home Park Private Surface Water* 90
Slopeslide Condominium Private Ground Water 256
Trillium Woods Water Syster Private Ground Water 40
Troy Water System Ground Water 300
Union House Nursing HomiePrivate Ground Water 40
Westfield Fire District 1 Ground Water 120
Private = Privately Operated * Purchased

(ANR Water Supply Division, 2002)

In Vermont, water supply systems may be owned aratexh by municipalities or privately
owned (either indidually or cooperativelyMunicipallyowned water systems may be
managedy the town or a fire districturisdiction over protection of public water supply
sources rests with the Department of tHeaid the District Environmental Commission.

Public water system violations are published in an annual report made available to the public
by the Department of Environmental Conservatidbonsumer Confidence "Reponiside
available by public watemppliers for public community residential systems on an annual

basis.

In addition to providing adequate water supply systems to meet the demands for domestic,
commercial and industrial uses, there must be a level of flow necessary for fire protection.
This depends, in part, on the amount of water stored or available, the size of the water mains
and the level of pressure needed.

Vermont Act 250

Criteria 2 and 3 of Vermont Act 250 deal with the issue of permitting for water supplies:
(a) Before grantna permit, the board or district commission shall find that the subdivision
or devel opment é
(2) Does have sufficient water available for the reasonably foreseeable needs of the
subdivision or development.
(3) Will not cause an unreasonable burden onigtmgxvater supply, if one is to be
utilized [10 V.S.A. Section 6086 (a)(2) and (3)]

Source Protection Plans

The Safe Drinking Water was$ passed in 1974 to protect the quality of drinking water in the
U. S, and was amended in 1996e Source VéatAssessment Program (SMA® ¥ederal
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program for Public Water Systems that states are required to implement Ubril@kirige
WateAmendments of 1996. In Vermont, Source Protection Plans are used to cover the three
basic requirements of the SW#Rich are to:

1. Delineate the water source protection area;

2. Inventory potential sources of contamination (such as waste generating sites,
underground storage tanks, septic systems, etc.); and

3. Assess the susceptibility of the water system to contamiraaticihese sources and
have management and contingency plans ready in case of water system failure or
contamination.

Vermont's Source Water Assessment Program includes different requirements for the three
types of public water systems:

1. Public Communityvater systems (serving at least 25rgead residents, or 15 service
connections) are required to have Source Protection Plans. The system is responsible
for developing the plan. The Water Supply Division is available to provide technical
assistance preparing the plan.

2. Non-Transient, NorCommunity public water systems (serving at least 25 of the same
people, more than six months of the year) are also required to have Source Protection
Plans. Each system is responsible for developing the plathewirater Supply
Division available for technical assistance.

3. Transient, NorCommunity public water systems (serving at least 25 people per day
more than 60 days a year) are required to have a Source Water Assessment for the
system (rather than a Souroatdttion Plan). The management and contingency plans
are not prepared as part of the assessment. The system assessment is done by the Water
Supply Division of the DEC.

Table4.9: NEK Community Water Systems by Type

Public Water System Type: Number: % of Total:
Community Water Systems 60 38.7
Non-Transient, NorCommunity Water Systems 25 16.1
Transient, NorCommunity Water Systems 70 45.2
Total 155 100.0

(ANR Water Supply Meeting, 2002)

Public community water systems in Vermont are requiredetopf®ource Protection Plans
(SPP).As of 2000, 84% of Vermont's Public Community Watern®ydtad source
protection plandt is expected that this number will reach 98% by June 30T2&WFater
Supply Division of the DEC is available to providafgpeechnical advice for completing or
updating these plans.

Public Water Issues

Source Protecfidre Vermont Department of Environmental Conservation's goal is to
increase the number of public water systems having Source Protection Plans \(¢at8ource
Assessment) tb00 percentThe Water Supply Division of the DEC is available to assist
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communities with pparing Source Protection Plartse Water Supply Division will conduct
Source Water Assessments for each TransierRGdomunity public watsystem in lieu of
a Source Protection Plan.

TrainingThe state's strategy to ensure water quality and supply is to provide resources and
education to water system owners/operators so that their systems will be able to comply with
all state and fedénalles. Therefore, training and development programs are encouraged to
assure water system capacgpacity, in this instance, means that a public water system can
demonstrate the technical, financial, and managerial capabilities to consistgntlyiteompl
current performance standards, including the requirements of the Safe Drinking Water Act, as
amended.

Capacity and Consenlatigears past, it seemed there was an endless supply of fresh water
available for use. Recenplisglongeddroughtshave occurred in some areas. Public water
systems may also have experienced an increase in the number of users, thus reducing the
available supply. For public water systems that have reached or may be nearing their system's
physical capacity, strateg&s be implemented to redueaerconsumption. Some of these

are billing customers based on metered water use; repairing leaks in the system; and
structuringpilling rate sheduleso that heavier users pay more. These strategies, along with
individualkonservation efforts, have worked in many communities.

System funding and Devel®dpmenbst common problem facing towns or communities
having, or seeking, a public water supply system is obtaining the funds to acquire or upgrade
facilities. This islso the case for the Northeast Kingdom. It is important to note that
centralized water systems allow more residents to share the high costs of acquisition and
maintenance. Public water supply systems are also generally easier to maintain and protect
thanindividual supplies in more densely populated areas. Also noteworthy is that extensions
to existing, public community water systems greatly affect the location, density, type, and
future pattern of development within a community. Therefore, consigakdisleliscussion

should occur regarding proposals for water main extensions.

VI. WATER SUPPLY GOALS

e Water supplies and water systems should not be contaminated, depleted, or degraded

e« There should be sufficient quantities of water to meet existindutare residential,
agricultural, commercial, industrial and recreational needs.

e Public investments should be made in utility facilities, services, and lands to support existing
and future development within town centers, villages, or other desigshgiedrzed growth
areas.

« Effective, efficient, and accessible public services should be promoted.

STRATEGIES
e Support local proposals to upgrade existing water supply systems.
e Support water conservation measures to reduce the demand for water andagteotect
supplies.
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« Discourage development in Source Protection Areas, identified groundwater recharge areas, or
other areas where water supplies are likely to be adversely impacted.

e Assist interested communities to identify, map, and plan for the protécioface and
groundwater resources.

e Assist towns and communities with the preparation of capital improvement plans and budgets
to complement local plans and this plan.

VIl. WASTEWATER, SEWAGE & STORMWATER MANAGEMENT

The treatment of wastewater ixessary to remove solids, destrayhqggens, and remove
pollutants. Municipal sewage, domessieptage and industrial wastewater are the tyges o
wastewater typically treatdtlastewater is either treated centrally by a municipal wastewater
treatment fatity, or by a decentralized “site™ system, typically a septic tank with leach field.

Public Wastewater Facilities

Public sewage disposal systems that collect and treat wastewater before discharge help to
protect public water supplies dhe prefered types of system¥/astewater treatment

facilities are categorized asnpry, secondary, or tertiaBrimary treatment physically
removes suspended particles by screens, sediment chambers, and/or skimmers. Secondary
treatment involves the digestiohooganic wastes by bacteria in a controlled setting, in
addition to theemoval of suspended particlesttiary treatment takes additional steps to
remove solids and other difficult to extract compounds, beyond the steps invoiretyn pr

and secondatyeatmentsAll municipal wastewater systems in the Northeast Kingdom region

have secondary treatment systems or better.

Wastewater treatment facilities may be industdaicigal, or private in naturfsome of
these facilities are required to hastesertified operators due to their size, and require
permits. Bble 410 below shows the permitted municipal wastewater facilities in the
Northeast Kingdommegion.Permits are typically-issued when applications are submitted in
a timely manner (e.gefbre the expiration date), allowing the facility to continue operating
until the application is approved.

Table4.10: Permitted Wastewater Treatment Facilities:

————————————— Gallons Per Day (#/2002}--------
Municipal WastewateFacilities: | Avg. Annual Committed Flow: UncommittedReserve
Flow: Capacity:
Caledonia County

Danville 38,051 5,050 16,899

Hardwick 164,083 15,186 191,731
ndonville 227,833 3,570 518,597
egate (Town) 1,687 0 4,313
egate Fire District #2 3,264 0 7,036
Johnsbury 1,197,417 80,412 322,171

Essex County
Brighton (Island Pond) 77,500 3,033 69,467
Canaan 137,750 3,388 43,862
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Lunenburg Fire District #2 48,167 0 27,833
Orleans County
Barton 134,833 4,432 125,735
Glover (West Gloer) 2,286 450 4,264
wport (City) 597,750 172,358 429,892
Newport Town 6,195 27,803 7,502
North Troy 87,875 3,395 18,730
Orleans 73,417 335 116,248
Troy / Jay 30,583 6,600 162,817

(ANR Wastewater Division, 2002)

In the 19604.970s, federal funding typically paid up to 90% of the cost for public sewage
treatment plants. Today, it is exceedingly difficult for small towns to finance new facilities due
to the high per user cossasiated with central sewage treatment prag@ctgeductions in

federal fundingWhile centralized, municipal treatment facilities may be the preferred types of
systems, the rural nature of our region makes it difficult and expensive tospivide
facilities for towns without a sufficient population density. Therefore, the majthigy of
region's wastewater continuebechandled by esite system€urrent orsite septic design
options offer less expensive alternatives to central facilitieg deldlopment possible at
locations where it has been historically difficult to install effective systems.

Alternative Wastewater Systems

Conventional wastewater systems (botkitenand centralized systems) tend to be large
diameter (pipes), gravigd systems. Alternative wastewater systems are often smaller
diameter systems that may, or may not, be gravity fed. They differ from conventional systems
in their pretreatment, collection, treatment, and dispersal methods.

Prior to 1996, osite sept system designs in Vermont were limited to a few choices that, if
properly installed and maintained, were known tddumdiwd in treating wastewaldfith the

passage of th8mall Scale Wastewater Treatment and DispbsEd9Bulaadater the
Wastwater System and Potable Water SypfisctRide3anuary 1, 2Qabe numbers and

types of acceptable alternative systems have increased. The decision of whether-or not an on
site system is permitted remains limited by site constraints sulcty@es aod depth, degree

of slope, proximity to surface water, or lot location (proximity to property lines).

On-Site Wastewater Systems

For our region, osite systems (i.e. traditional septic systems) are by far the most common for
wastewater treatmte Limiting the number of esite system designs occurs with good
reason. Approximately otierd of the orsite septic systems installed each year in Vermont

are replacements of failed systédmsall Flows Quartéklynter 2000, Vol. 1, p.12Poor

gting, installation, or maintenance ofsda systems often contributes to their failure and can
result in human health risks through the contamination of putidicesor ground water
suppliesMaintaining and repairing-site systems is important t@yent the deterioration

of ground and surface water quality, and has associated costs far lower than those for
purifying contaminated water supplies.
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In years past, many wastewater and water supply systems in Vermont were designed and
constructed withttle or no oversight, sometimes leading to problems for homeowners when
systems failed. In 2000, only -ba# of Vermont towns had some form of review or
permitting process for esite system design. The slow pace of regulation and oversight could
havepotentially contaminated a large number of local water supplies due to poor design or
failed systems, thus leading to significant public health risks.

The Agency of Natural Resources, Department of Consemuastewater System and Potable
Water SupfRulesire in effect as of January 1, 20Die rules "apply to the subdivision of

land, the construction, modification, or change in use of a building or structure, the creation
or modification of a campground, and the construction, modification, megriacnd

operation of their associated potable water supplies and wastewater disposal systems." The
new rules regulate sbdsed disposal systems with design flows of less than 6,500 gallons per
day, and sewerage connections of any size.

The Rules priary purposes are:

To protect human health and the environment;

To prevent the creation of health hazards or unsanitary conditions;

To ensure the availability of an adequate supply of potable water;

To ensure that there is adequate effluent dispexbatirammage for the proper
functioning of wastewater systems.

PwnNE

The rules alsallow the use of alternative and experimental treatment and disposalsystems i
the appropriate circumstances and offeestment protection thomeowners through a
remediation mcess for failed systems; and ensure that system designs are reliable, cost
effective, and sustainable.

In 2002, the only Northeast Kingdom towns with zobasgd sewage regulations (i.e.
through municipal ordinances) were Barnet, Barton, Dahalldwick, Kirby, Lyndon,
Newport City, Peacham, St. Johnsbury, Stannard, and Waterford. After June 30, 2007, all
municipal ordinances and zoning bylaws that establish technical standards and criteria for the
design, construction, operation, and maintenaf potable water supplies and wastewater
systems will no longer be in effect. Local regulations will later be superseded by the technical
standards and criteria of @3 Wastewater Systems and Potable Sappglyheuksnont

Water Supply Rules

It is likely that th&Vastewater System and Potable Water SuilppheiRakss the flexibility of
siting conditions for enite wastewater systems. Briefly, the new rules allow:

1. Consider use of advanced treatment technologies.

2. Revisions to regred site conditions, such as increasing the maximum allowable slope
of a site from 20% to 30%, and decreasing the minimum depth of native soil to
groundwater from 24" to as little as 12" if certain approved treatment systems are used.

3. In the repair of fé&&d systems, allow cost as one factor in deciding what the "best fix"
system must be.
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It has beerestimated that the combined effect of the 1996tlsesknew rulescould
potentially open an additional 30% of the state's land area up for development, unde
Vermont Act 249 (ANR Environmental Ryction and Subdivision Rule@\ternative
Wastewater Treatdamiyonmentahd Land Use Impact Study CommitteeV&epant
Department of Housing and Community Affairs, January 2001, p.2). There arethahcerns
this could lead to an increase in 'sgik&/l conditions in some areas. Municipalities that
encourage and plan for denser developmauitvibenefit, howeveby being able to share

the costs of providing centralized wastewater facilities duegteea number of residents
being served by the system.

Act 249 created the state subdivision permitting process, where lots larger than ten acres in
size were not required to have a state subdivision permit, nor any review of wastewater
treatment systemsWith the newules subdivisions of any size now require permitting for
wastewater and water supply systems. The provisions of any local subdivision regulations less
stringent than the state regulations will be superseded by the new state rules.

The newrulesalso provide minimum site conditions that must be met before aatsstew
system can be constructétiese conditions must meet one of three sets of requirements
(related to a site's soil, slope, and drainage) oirlihednew rule§.here a@ minimumste
conditions(outlined in th@ewrules)that can be used by towns that have adopted a variety of
zoning and land use regulations designed to manage development.

The new rules reflect the st at aebetersened t i ng
by a standardized subdivision permitting process conducted at the state level than by
piecemeal regulation conducted at the town level. ANR does not plan to cut towns entirely
out of the process, however, as it hopes that towns witirmesbe able to implement the

state's permitting scheme on ANRO6s behal f.

Sludge and Effluent Disposal

After wastewateds treded there is the issue of sludge and effluent disposal. Sludge in the
Northeast Kingdom is typically disposed of by lanécappn, or it is devatered and sent to

a landfill. Bipping sludge to a landfill takes up valuable space. Incineration is not permitted
in Vermont, but a few small communities may transport their sludge out of state for
incineration.

Effluent is wiat remains after solids have been removed from wastewater. Once wastewater
has been treated, effluents are usually discharged to ground or surface waters. However, there
are regulatory requirements that include testing for pH, residual chlorined dizggbre,
suspended solids, bacteria, various metals, and organic compounds before discharge can
occur. In communities with small wastewater systems, effluents may be discharged in a leach
field type of system similar to those used faiterseptic sysns.

Whether an osite system or municipal wastewater treatment plant is used, the sludge and
effluent are treated similarly. In our region, private haulers currently manage the septage
(generated by septic tanks fromsia facilities) in municigas without wastewater
treatment facilities. Management options to dispose of septage are: treatment at municipal
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wastewater facilities, land applicatiorwatering and landfilling of kbsolids (sludge and
septage), composting, and managementadtiswiut of region or state facilities.
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In many cases only part of a community is served by a
public water supply and/or a wastewater treatment facility.
Some communities have access to wastewater treatment

facilities located in another municipality.

NVDA Region: Sewer & Water
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Stormwater

An important issue related to water suppty wastewater is storm wat&hen it rains, or

snow melts, the resulting "stormwatsribsorbed into the ground or it becomes "runoff"

and flows over thiand to a earby lake, stream, or estua@rgtmwater runoff from vegetated

land is typically low, since most rain or snow filters intodhedgor is lost to evaporation.
Stormwater runoff increases as the percentage of impervious surface cover(egrease
paved streets, parking lots, and rooftops), since the land's ability to absorb water is restricted.
In addition to washing pollutants (e.g., hydrocarbons, nutrients, or bacteria) into our surface
waters, improperly managed stormwater runoff esult rin soil erosion and flooding.
Stormwater doe®charge the groundwater supply, and helps to reduce flooding and surface
water contaminatio®ome municipalities have designated "groundwater recharge areas", for
storm water collection.

The VermontAgency of Natural Resources, Water Quality Division segihdti-Sector
General Permit (MSGR)r stormwater discharges assediavith industrial activitieshe

goals are to eliminate contaminants from entering receiving waters or municipatlesasver sys
through storm runoff, and to keep contaminants from being exposed d@o saow and
subsequent runoffTfhe MSGP is an Environmental Protection Agency (EPA) National
Pollutant Discharge Elimination System (NPDES) permit, thus the permit is required f
complance with federal regulatiofisis permit covers new and existing discharges associated
with certai types of industrial activitfypically, municipal industries that will require the
permit include wastewater treatment facilities and pubks warages. Private indystr
usually includeauto salvage facilities, paper mills, manufacturing plants, food processing
facilities, landfills, and auto repair and maintenance facilities.

VII. WASTEWATER, SEWAGE & STORMWATER MANAGEMENT GOALS

e Theregnds towns should have adequate wastew
capacity to meet current needs@ofecteduture development.

e Public investments in utility facilities and services should be in agreement with local plans and
be directedoward town centers, villages, or other designated and planned growth areas.

STRATEGIES

e Support proposals to upgrade and improve existing wastewater treatment facilities.

 Encourage the proper disposal of hazardous materials, particularly houseluads hazar
materials that are difficult to treat in secondary systems.

e Provide advice and technical assistance to communities and groups interested in developing
community wastewater systems.

e Assist communities to interpret and abide by changes to state aaddidederegarding
municipal and osite wastewater systems and stormwater regulations.

e Assist communities with advanced planning activities for future upgrades and financing of
local systems.
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VIIl. SOLID WASTBEMANAGEMENT

Municipal Solid Waste Plans

Vermont statute [24 V.S.A. subsection 2202(a)] requires that all municipalities, either
individually, or through a solid waste management district emumierpal association,

adopt a Solid Waste Implementation Plan (SWIP) that conforms with theligtd&aSe
Managiement Plan (2001 Plan Updaiée Waste Management Division of the Agency of
Natural Resources offers a Guidance Document/Template that is intended to help towns,
districts, and associations sseamble a plaihe Guidance Document may teguested

from the Waste Management Division by calling (80:38881 or may be downloaded from

the Agency's websitgtp://www.anr.state.vt.us/dec/wmd.htm

Although mandated solid waste plans rtregrmunicipalities still have the primary statutory
responsibilities for solid waste management, the private sector has increasingly taken on a
majority of collection, transport, processing, and disposal segitesd in the statéhe

State Solid Wés Management Pldiolds the Agency of Natural Resources, municipalities,

and the private sector responsible for maintaining environmental praiedtieconomic
competitivenes&ach should also initiate and play a role in educating the public al®out wast
reduction.

Solid waste services are provided4oowBns by the Northeast Kingdom Wademagement
District (NEKWMD). Walden and Hardwick are part of the Central Vermont Solid Waste
Management District, while Craftsbury is a member of the Lanegitedt 8lid Waste
Management DistricBeventeen towns have approved their own individual plans for solid
waste, and are not members of a Waste Management(Sestrigtap 9, page 56).

Landfills

As of 20@, the only permitted landfill within the regi® locateih Coventry This is a lined

facility, privately owned and operated by Waste USA, a subsidiary of ew WBiasgte
Services of Vermontaste USA estimates that approximatelhalfieof the solid waste
generated in Vermont goes to the l#ndfiCoventryThis makes the region a net importer

of municipal solid waste. The useful life of the Coventry landfill (in its present configuration)
at its current rate of fill (240,000 tons per year) is apptely five to seven yeafgaste

USA is pesently in the process of permitting for another cell. They also expect the Coventry
landfill to remain in operation for another 20 years. In addition to the landfill services that
Waste USA provides, they also provide recycling services (incluslirmdinmetals),
composting, and have plans for a generating facility that will convert methane gas into
electricity.

Act 78, sometimes referred to as the Solid WastehAllenged Vermont communities to
develop management plans to increase source sted reguction, reuse, recycling, and
decreas the disposal of solid wasfélse highest priority was placed on source and waste
reduction, something that has not been successful. The Act did result in the closure of a
number of older, unlined landfillsdarequires greater planning by local officials when siting
new facilitiesLandfills in Lyndon, Concord, Waterford, and Brighton were closed prior to
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1989 and are exempt from post closure monitoring requirements. Landfills in Barnet,
Morgan, and Westmoneere closed after 1989 and are subject to the post closure monitoring
requirements.

MAP 9:
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