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Section | Introduction

PLAN PURPOSE

The purpose of this Master Plan is fourfold. Fitlsg Plan serves as the guiding document for future
development in Canaan. As such, it establishekeh@rinciples that the town of Canaan holds rdléddand
use change, and articulates them in a clear, paheind concise manner. Second, the Master Plaessas
the guiding document to assist the Planning Bosuitlgpdates Subdivision and other appropriatenardies
and regulations that fall under its jurisdictiomir@l, the Master Plan acts as a cornerstone doduoreamy
Zoning Ordinance that the town may consider. Bm#tie Master Plan serves as the basis for other
responsibilities of the board as it strives to eres and enhance the quality of life of all residem Canaan.

Ultimately, this plan articulates the values arslon that the people of Canaan hold dear. Theie¢amifies
many of the key issues facing the community, aacttincerns that residents have about the futureadwn
related to land use change and development. TheseMRIlan acknowledges that personal propertys iyt
the ability of Canaan’s private property ownerptiesue their goals is now, and will continue toéprized
community value.

With the values and vision of the community cleadfined, the Master Plan also establishes pegarior the
Planning Board to consider as it continues its wovkards the smart management of growth, sounchipign
and wise resource conservation.

AUTHORITY

According to NH RSA 674:1, the Planning Board Imesexplicit duty to prepare and amend a Master Plan
from “time to time”. The citizens of Canaan elegtaf the seven members of the Planning Board The
seventh, an Ex-Officio member, is a representativbe three member Canaan Select Board. Alternate
members may be appointed by the Planning BoardCainaan Planning Board has prepared and adopsed thi
Master Plan in accordance with the content req@resnand adoption procedures outlined in NH RSAB74

4.

PLANNING PROCESS

The Planning Board decided that in order for thetglaPlan to be a success, and truly represent the
desires and ambitions of the residents of Canaeextansive public involvement process was needed.

In 2001 a UNH sponsored “Canaan Community Profile$ created. In the fall of 2005 a Community
Survey was prepared and distributed to Canaarersidnd the Planning Board hosted three community
forums designed to solicit input from the peopl€ahaan on a range of issues.

The information gathered helped to shape this M&$#s. The results of the Community Survey are
summarized in the appendix and selectively includeslighout the document.

In March of 2006 the Canaan Planning board formsabecommittee to update the 1997 Master Planphi A
2006 the Master Plan Committee began its work.flih&lanning Board reviewed the Master Plan iry &l
2006 and in August 2006 public meetings were held.

The contents of this Plan include the followingteets: Vision for Canaan’s Future; Canaan’s People;
Housing; The Canaan Economy; Our Town Buildings @edices; Our Road and Transportation Systems;
Natural Resources and Recreation; Preserving Giioiytj Land Use and town Survey.

ACKNOWLEDGEMENTS
The Planning Board would like to thank all thoseovglarticipated in the development of this MastanRiut

most importantly, the citizens of Canaan. Withdngirt participation, this plan would not have beergible.
The Planning Board would like to encourage the angparticipation of all Canaan citizens.
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Section 1l VISION

Canaan’s People
Canaan will remain a diverse rural community, grayvt a moderate pace. Many school graduates, after
finishing their education, will be attracted baokGanaan as a place to live and work.

Housing

As a bedroom community for the Upper Valley, thganty of Canaan housing will consist of single
family homes. But multifamily homes and apartmemisalso be found in limited quantities, mostexit

in the villages. An increase in the quantity afbile home parks is unlikely due to the complex
requirements of park water systems. However mdialaes will be found throughout town on individual
lots. Eventually as land supply diminishes andgw rise, the percentage of single family customés
will increase and mobile homes will decrease. &aalproperties, especially lakeshore propertidis wi
increasingly be converted to year round use.

The Canaan Economy

Canaan Village will be a lively commercial, so@ald municipal center, with restaurants, stores and
medical services. While Canaan will remain primyagilbedroom community, commercial and industrial
opportunities will expand, providing new levelsemionomic vitality. More people who live in town il
also be able to work in town. We will see growthofne industries. Businesses that expand will dgvel
facilities close to major transportation routesagrom residential neighborhoods and valuablenahtu
resources. All new commercial and industrial depalent will respect the natural landscape, with mati
impact on abutting properties and landowners.

Our Town Buildings and Services

The Town of Canaan will remain a safe place to diad visit, with excellent police and fire deparhtse

The Town will maintain its roads well, and resideand Village visitors will value the sidewalks.eTh
Library will be extensively used by people of ajkea. The Mascoma Area Senior Center and other Town
buildings will be focal points for the communityhere people come together for recreation and keisua
variety of ways. Although community facilities asdrvices in Canaan will be more than adequate, they
will remain affordable. The school system will cioie to provide a high quality education to the tyoof

the Mascoma Valley. Municipal taxes will not sp&&a result of unanticipated capital improvemdnis,
rather the local tax burden will remain relativebnstant and predictable into the future.

Our Roads and Transportation System

Automobile transportation will remain the dominambde of travel in Canaan. Canaan will continue to
ensure that roadways are as safe as possible torists, pedestrians, and cyclists. The Villageaavdl
become the focal destination point in Canaan, &atdd and livable community. In rural areas, ohlyse
roads that warrant paving will be converted fromh thi asphalt. Traffic calming design charactecstwill
be integrated into new town road improvements, @apg when improving rural town roads. The Town
will support and work with organizations such as thpper Valley Lake Sunapee Regional Planning
Commission and the Upper Valley Transportation Mgemaent Association to improve public
transportation opportunities to meet the needsasig@n’s changing population.

Natural Resources and Recreation

Canaan will be a place where Town residents willtitwme to benefit from the natural environment. The
Town will strengthen protection of its surface watand will employ exemplary measures to proteerri
and lake shorelines. The quality of the water in&2an Street Lake and the aquifer under US 4 will be
better protected, ensuring a long-term drinkingawaburce for residents. The shorelines along Ganaa
Street Lake and the Mascoma River will largely e ffrom development and accessible to the public,
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particularly along the Mascoma where the Northean Rrail runs. The rural areas of Canaan will @omt
low-density residential development among largeaarof forestland and wildlife corridors.

Preserving Our History

Locations that people cherish will be better prgdcand the history of the community will be prese.
Children will gain better understanding and respleethistory of Canaan, including its unique ediocet
history and its development from an agriculturaremmy, to the home of small industries, and now to
becoming a residential town. Residents will be groticommunity facilities such as the Town Meeting
House and the Canaan Historical Museum. Communépts such as Old Home Day will continue to
draw large crowds, and will remind people that @Gang a great place to live.

Land Use and Housing
The Town of Canaan will preserve the rural charattat our people cherish so much. Open lands and
stone walls will remain scattered throughout thentoyside.

The Town will continue to have a mix of housingtwaur historic frame houses complemented by
dwellings of newer construction. Construction Wil encouraged near village areas. Forest and
agricultural lands will be further protected, arwnsubdivisions in town will integrate open space
conservation ideals into their design. Clustereceligpment that preserves expanses of undevelopdd la
will become the norm for the rural areas. Ruratiowill remain uncongested, and increased traffiche
accommodated on the larger roads connecting t¥itlage as opposed to the country roads elsewhere i
town.

Regional Cooperation

The Town of Canaan will continue to engage in a@diy that involve other Mascoma Valley
Communities. Our history of shared education andrgancy planning will be models for other joint
projects that not only benefit our own residentd,those who live in the greater region. Canaahwark
together with its neighbors in seeking regionalisohs to the problems of rural life in the®2dentury.
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Section Il Canaan’s People - Policies and Reconendations

Q) Consider the cumulative impacts of growth, paréidylwith respect to the Town’s natural resources,
community facilities, finances, visual and aesthetiaracter, and the social implications associated
with the growth.

(2 Direct growth away from the town's critical natur@sources and toward land which is suitable for
development.

3) Since the elderly age group will grow significandly a segment of Canaan's population, make the
special needs of the elderly population a majosanation in future planning and development
and in the provision of community facilities and\sees.

4) Require impact studies at the developer's expemnsanly development that may have significant
community impact.

5) Require developers, as a condition of approvabaythe associated cost of the municipal
improvements and costs associated with a proposeslapment.

Canaan’s People — Background Information

Population History
20,000,000 -~ +rmre ool ooosnsoosssiioossiiooossssooosss
1/000,000 7 ---cccrrrret oo nsooessnoosssiioosiisoosssiooossoiooolesoosesseooes
100,000 7=c- ap-gh=-o o e e e e e e e e
10,000 --------- He=a2000=2000e522022525222005229005 5599250522200 20905 553205052 200055 22
1,000 t---pgeneeeees T S R O e AL L CRRRERD
100 oo g ol

B0 el

1 T T T 1
1750 1800 1850 1900 1950 2000 2050

¢ Canaan ® Grafton County New Hampshire ‘

Data: NH DoEP
After little change in population from 1800 throu$yd50, Canaan stated growing rapidly after 1968. drowing faster

now than Grafton County or New Hampshire as a wHalem 3,500 now, the population is headed for ggstas high
as 10,000 in 2050.
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|Canaan Town Population Projection by Age
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1.500 [ 30-34
' W 25-29
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' W 15-19
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Change 2005
Ages 2000 2005 2010 2015 2020 2020
0-4 203 187 195 205 205 10%
5-9 240 226 207 214 226 0%
10-14 279 251 235 213 222 -11%
15-19 242 248 230 218 206 -17%
20-24 129 142 145 134 128 -10%
25-29 158 168 194 197 176 5%
30-34 246 246 261 298 306 259%
35-39 306 249 247 259 299 20%
40-44 328 270 218 214 227 -16%
45-49 300 326 268 214 212 -359%
50-54 236 298 322 260 209 -30%
55-59 186 284 355 364 297 4%
60-64 144 210 315 377 389 85%
65-69 115 137 198 290 351 156%
70-74 82 84 99 142 211 153%
75-79 54 58 58 69 103 79%
80-84 40 45 47 47 62 39%
85-89 24 27 30 31 39 46%
90+ 7 8 9 9 12 46%
Total 3,319 3,462 3,633 3,755 3,881 129

The Census Department expects our total Town population to increase by
12% between 2005 and 2020. That change is not expected to occur evenly
across ages, though. The school age and young adult population will
decrease. There will be about a third fewer mature working age adults from
45 to 54 years old. The 65 and older age range will more than double in size,
from 358 to 779.
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Projecting Canaan’s Youth, Working, and Elder Popuétions

70% -

50% M—.\.\.
S 50% -
<
>
(o),
8 40% -
w
c
&
c 30% -
O
S
L 20% A
%_ A
10% - A A 5 ox4
0%
2000 2005 2010 2015 2020
Ages 0-4 203 187 195 205 205
Ages 5-14 519 476 442 427 448
% 5-14 16% 14% 12% 11% 12%
Ages 15-19 242 248 230 218 206
Ages 20-44 1,167 1,075 1,065 1,102 1,135
Ages 45-64 866 1,119 1,259 1,215 1,107
% 20-65 61% 63% 64% 62% 58%
Ages 65 + 322 358 442 588 779
% 65 + 10% 10% 12% 16% 20%

Data: US Census projections
If the Census projections hold true, we can expegth to decrease as a percentage of our populatidin absolute

number over the next ten years. The number of wugrkige adults will stay steady for five years drehtbegin
decreasing. Our elder population will double over mext 15 years.
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Teens Not Enrolled In School And Not High School Graduate

New Grafton
Hampshire County Canaan Dorchester Enfield Grafton Hanover Lebanon Orange

7.3% 5.7% 2.5% #N/A 11.9% 5.2% 0.4% 6.8% #N/A

US Census 2000 Report
High School Graduate Or Higher
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40% + - - (SO - - - - [ - - - - |----o 0 feeee e e
20% - - [ - - - - - - - oo e e e e
0% -
New Grafton
Hampshire  County Canaan Dorchester  Enfield Grafton Hanover  Lebanon Orange
87.4% 87.7% 84.2% 85.5% 89.0% 81.8% 96.6% 90.0% 77.1%

US Census 2000 Report
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Foreign-Born Population
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New Grafton
Hampshire County Canaan Dorchester Enfield Grafton Hanover Lebanon Orange
4.4% 3.9% 2.5% 5.5% 1.6% 2.6% 9.2% 5.8% 2.6%
Source: US Census 2000 Report

Our population includes a number of foreign-borsidents. We may overlook them because the town is
predominantly long-time citizens.

Language other than English spoken at home

20%
18%
16%
14%
12%
10%
8%
6%
4%
2%
0%

Canaan Grafton County New Hampshire USA

Data: Census 2000, Population age 5 and older

While Canaan'’s population overwhelmingly uses Esiglive can not overlook the small but growing numbe
of residents who do not speak English as their lfirsguage.
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1990 | 2000 1090 | 2000 NH 1990 2000 US 1990 200
@ Black 0.0% | 0.2% 0.5% | 0.8% 0.6% | 1.0% 12.1% | 12.9%
B Am. Indian | 0.1% | 0.8% 0.2% | 0.9% 0.2% | 0.6% 0.8% | 1.5%
O Asian 0.3% | 0.7% 11% | 2.1% 0.8% | 1.6% 2.9% | 4.2%
Data: Census 2000, Census 1990
Most Canaan residents are white, but diversityegginning to come to Canaan.
Hispanic Residents
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Canaan 2000 Grafton 2000 NH 2000 US 1990 2000
1990 1990 1990

Data: Census 2000, Census 1990

Our Hispanic population remains small.
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Family Household Types

70 Foroo555095505500055005000550050005509900055009500550005009500055005000550095005500990
60% Lofl c cccopmpocccccssscmsssssscesssscssssssssasaas  ScomsscsomsEmsssssmsssscssEsssesssssas
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30% +-----B------------- - -
plol7 e EREEE EEEEEEEEEEEE] EEERE] EEEEEEELEEEEE [EEEE EEEEEREERELEE  EEEE
10% +-B------------------ -1 = - -
T
0% Canaan 2000 Grafton 2000 NH 2000 us 2000
1990 1990 1990 1990
O Married Couple | 65.3% | 60.2% 56.0% | 52.4% 59.7% | 55.3% 55.1% | 51.7%
B Female Led 7.5% | 8.4% 8.2% | 8.3% 8.5% | 9.1% 11.6% | 12.2%

Data: Census 2000, Census 1990

We have more married-couple family households thast areas, but more than 8% of our householdedrsy a
single woman, and 5% are led by a single man.

Householders Living Alone

1oL e R R LR E R

25% oo cosecceg (osccccsoscococsooooood 20055005 000500000 EECEEEE ]

20% t---------BE-------------[E---- -l - - - -

15% -B-----B------------- - - - -

10% - -----B-------------[=—e - - - - -

5% - f[---B [|----c-ccccccf | |Fccb | Pl et e

0% Canaan Grafton NH

1990 2000 1990 2000 1990 2000 US 199 2000

O Living alone | 18.5% | 21.0% 24.4% | 27.4% 22.0% | 24.4% 24.6% | 25.8%
W Over 65 7.5% | 7.5% 9.7% | 9.5% 8.4% 8.5% 9.6% 9.2%

Data: Census 2000, Census 1990

More than 20% of our households have a single easid\bout one third of those are single persores 6% years old.
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Section IV Housing Policies and Recommendations

(1)

(2)
3)

(4)

(5)

(6)

(7)

(8)

(9)
(10)

Encourage a diversity of safe and affordable ha@usonsistent with the character and scale of a
rural New England community.

Reinforce small-town settlement patterns througlaldand use regulations.

Encourage a land use pattern that has the higmsitgdrousing in close proximity to village
centers with water service, and the lower-densitysing in the more remote area of town. By
allowing higher-density new housing in these arg@stown can offer a housing alternative to
meet the future needs of its residents and helpoeethe pressure to convert the landscape along
the roads in Canaan. New housing in these areasls@help local commercial activity, minimize
cost for municipal services, and conserve energy.

For many areas not served by the town's water systes crucial that any land being developed
should be capable of supporting the water neetlseafise being proposed. The historic character
of these areas is another important consideratiomever, if good siting and design principles are
followed, the new developments will be harmoniouthwhe traditional small-town qualities of
Canaan.

Housing development in remote areas results inghnigtunicipal service costs, larger response times
for emergency services and higher transportatisischarge lot size is required to ensure lower
densities in outlying areas.

Require environmental and fiscal impact studiesafblarge-scale residential development
proposals.

Establish a shoreline buffer zone along all watetids. This will protect the water bodies and
increase property values throughout Canaan.

Employ land use regulations to discourage developme prominent hills and especially in those

areas where

o the slope (greater than 15 percent) renders dewvedat and maintenance of town services
expensive;

0 seepage and erosion damage are more severe; or

0 undue visual impact would detract from the charagt¢he town.

Restrict residential development in critical res@uareas such as wetlands, steep slopes,
floodplains and prime agricultural land.

Encourage cluster housing development in appr@paegas to preserve open space and maintain the
rural character of the town.

Encourage rehabilitation of the Town'’s older hogstock.

Adopt local land use controls that will allow mabhomes to be located in most of the town, while
preventing their location in existing neighborhoedere other types of housing are more
appropriate. Strictly control mobile home parkgexsally in terms of water, sewage disposal,
landscape buffering, access, and density.
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(11) Carefully control the conversion of existing builds into apartments and condominiums. While in
many cases it is both practical and desirable twext single-family homes and other buildings into
multi-family dwellings, the issues of sewage disdpw/ater supply, parking, structural and
landscaping alterations, and compatibility withsaajnt land uses should be reviewed by the
Planning Board. With proper guidance, this forninofising growth can greatly help Canaan
accomplish its goal of providing affordable housing desirable manner.

(12) Encourage energy-efficient subdivisions and sigagl East/west streets, south-oriented lots and
cluster development should be encouraged to proarryy conservation as appropriate.

(13) Encourage the Town to adopt a Building Code to mtensafe, well constructed and attractive
housing as well as commercial and industrial boddi

(14) Encourage provision of adequate housing to meetdbhds of Canaan's elderly and handicapped
population, especially in the village areas.

(15) Preserve architecturally and historically signifitAouses and buildings.

(16) Discourage commercial and industrial intrusioneasidential neighborhoods. Such intrusion
can lead to problems such as noise, safety ofremldnd adults, and a decline in both residential
property values and the quality of life for resitieaf the neighborhood.

Land Use and Housing — Background Documents
Home Ownership

100% p-recmmrmcmmmecemec e s e
90% ------ 211 Il
80% T----| [ i
ZA0 R ] B R e e A
60% T----|  freceeeecel 0 preemeeesc| mmemeeeeel e
50% - freeeeeecel 0 premeeesc| mmemeeeeel e
40% === |meetmeseed preemmeess| 0 ememeeeesl peees
30% -0 freeeeeeeel premeeesc| mmemeeeee e
A0 L ] N CEREEEREEE B Rl B R I b
UL/ N R I EEEEEEEEES I EEEEEEEEE] B EEEEEREEEE R R

0% ‘ ‘
Canaan Grafton County New Hampshire USA

Data: Census 2000, housing units

Canaan has less rental housing than other areas.dflour households are in residences they own.

Page 15 of 140



percent of population 5 years and over

Source:

Canaan Master Plan September 29, 2006

Median Value of Owned Homes

R e SRR $133,300 ..ol
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$0 w ‘
Canaan Grafton County New Hampshire USA
Data: Census 2000, housing units

In the year 2000, half of the Canaan’s owner-oa@ipiousing units were valued at less than $100\0@0.
had more low-cost housing than other areas.

Living In Different House In 1995

70% A
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New Grafton
Hampshire County Canaan Dorchester Enfield Grafton Hanover Lebanon Orange
44.6% 45.5% 31.8% 42.9% 44.8% 36.4% 61.5% 48.1% 51.1%

US Census 2000 Report
Data: population age 5 and older

Canaan has a more settled population than othas.dress than a third of its residents had movelddriive
years before Census 2000.
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Household Heating
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40% —esa| |eeeesed kocescscscesesa|l |sasesa| |sesccccscesssas pessesca| |casscececascsasssssasassans
300% fooo| |reme e froeee e || [ e
200 x| | fragrd froresereeemnas| [2eeene| |roeeeeeeeee e peeeen
10% - a a a —‘ uuuuuuuuuu —‘u a a| lapescscasnsaas as a
> canaan 2000 Grafton |04 NH 1990 2000 US 1990 2000
1990 1990
DlPgas | 18% | 19% 1% | 14% 6% | 11% 6% | 7%
Helectricity| 3% | 3% 0% | 8% 12% | 8% 26% | 30%
Ofueloil | 51% | 62% 60% | 66% 56% | 58% 12% | 9%
O wood 26% | 15% 7% | 9% 9% | 4% 4% | 2%

Data: Census 2000, occupied housing

A large but decreasing portion of our householgsedds on wood for heat.

Housing Resources

(R R e e L R R
5% forer| [rreerrm e [ eeeeeees
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0% 7Canaan Grafton NH us
1990 2000 1990 2000 1990 2000 1990 2000
O plumbing 3.1% | 2.0% 35% | 0.7% 1.4% | 0.5% 1.2% | 0.6%
M kitchen facilities | 2.0% | 1.7% 2.4% | 0.6% 1.2% | 0.4% 1.2% | 0.7%
O telephone 57% | 1.3% 52% | 1.4% 34% | 1.1% 52% | 2.4%

Data: Census 2000, occupied housing

Canaan has a comparatively high percentage of igusiits lacking complete plumbing or kitchen fdieis.
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Town Survey Results
Housing

No Encourage
Master Plan should encourage N Yes No Opinion  with limits
Rental properties 95 59% 28% 11% 2%
In-Law Apartments 93 63% 15% 19% 2%
Mobile Homes 93 27% 62% 10% 1%
Condominiums a0 52% 34% 12% 1%
Developments a0 51% 38% 9% 2%
Multi-Family Residences 92 A47% 40% 12% 1%
Unrestricted Development 96 18% 74% 8% 0%

No

N Yes No Opinion

Adopt provisions to encourage 103 24% 2504 1%

preservation of antique residences
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Section V _Economic Policies and Recommendations

1)
()
©)
(4)

(5)
(6)
(7)
(8)
9)
(10)
(11)
(12)
(13)

(14)

(15)

(16)
(17)

Create a prosperous and esthetically pleasinggéliea.
Inventory available industrial sites and desigrsatitable areas for future industrial development.
Encourage commercial cluster development thatredllice curb cuts.

Adopt a sign ordinance to help preserve nighttiguk dkies and to maintain a scenic rural
environment.

Upgrade street lighting to achieve energy efficjenc

Educate homeowners in energy efficient, propergdsi, exterior lighting.

Encourage agriculture and forestry.

Encourage home businesses, which are alreadyragsdextor of local economy.

Encourage "bed and breakfast” lodging facilities.

Support the Northern Rail Trail and other recreslidrails.

Protect Canaan’s natural, scenic and historicaluregs.

Encourage electric power distributors to upgradeddpacity of power lines serving Canaan

Work with communications providers to make broadbi@thnology and cell-phone access more
widely available in Town.

Ensure adequate setbacks between roads and biplarikipg lots to allow for future road
widening projects.

Encourage adult education and job-training progremenable local residents to upgrade their skill
levels and adapt to changing conditions.

Study the need for a cell-tower ordinance.

Consider incentives for increasing commercial itvesit.
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The Canaan Economy - Background Information

Employment
Y e T PP PR P T e T PPRPE PR
O e T e R ETEE I EE PP TR PP I EEEERREEEE
&% = [eee=ce=eessmsceceead  peced fesssesccesed  fescecccccscccesceees
2% =1 [eece==c=s=s=ssseseee=]  pee=d  lecoccccecces I EETEETEETE
1% -3 I EETEETEETE
0% 7Canaan Grafton NH
1990 | 2000 1000 | 2000 1090 | 2000 US 1990 2000
B Unemployed| 3.3% | 1.5% 4.4% | 3.2% 4.4% | 2.7% 41% | 3.7%
Data: Census 2000, civilian labor force age 16a@ddr
Our working population was unlikely to be unemplbyeither in 1990 or in 2000.
Female Population in the Work Force
68 e e L L L L L L L L L L L L EEEEERELLELLLELEEEEEEEELE
BE% =7 Feooo| [Feeeseccccccscscssssosccssacaananissscscasaanostsssscaaanonsssssaaaaans
BA% =1 Feoec| [reeesessessessessessessessascasaaes -}
62% - --- - - - - - - i i O O EEEEEEEERRRY B EET B B P PP PP
60% - - - Q- e R B el
58% - - - Q- e B B el
56% - TM---- T
54% - J---- - -------- -
52% - J---- -
50% 7Canaan Grafton NH 'US'
1090 | 2000 1090 | 2000 1090 | 2000 1090 | 2000
| female workers| 67% 67% 62% 63% 64% 64% 57% 58%

Data: Census 2000, female population age 16 ared old

Two thirds of Canaan’s female population, 16 yeard older are in the work force.
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Families with Both Parents in the Work Force
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Grafton
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69%

68%
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Data: Census 2000, families with all parents invtloek force

In most families with children under 6, all pareats in the work force.

Median Household Income
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Canaan

Data: 2003 Economic Census

Grafton County New Hampshire

Half of Canaan’s household had 2003 earning of Z2{Bpr more.
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Persons below Poverty
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Canaan Grafton County New Hampshire USA

Data: 2003 Economic Census

Most Canaan residents have middle-class incomeé&%wf our residents live with less than the USnael
poverty income.

Portion of Income used for Rent

AEE) 1A A A A A A A A A S RS AR A AR AR SR AR R AR e
AT oot A A A AR S AR AR e [T
350 frmremremmmmemmemmeneen [ SUEUUURSRRSURR () B ]
i ocooanl  ecossnened  Food [ R ) R U L S
95 ol poead precccananeed boced boccononcacad  bacad  Racocacccannd Lo
Wi ol foead precccananeed boeed boccononcacad  bacad  Racocacccannd Lo
5% 4ol freal  peeoccseceed  peand  beanancceand  Faond  banncacacocad Lo
159 4ol preal  peeoccecceed  peaed  beanancccand  baond  bancacacocad Lo
55 4ol poead  poecccononeed  boeed  boccononcaead bacad  bacocacccannd Lo
> canaan 2000 Grafton 5400 NH 1 5000 US 1990 2000
1990 1990 1990
W 30%or more | 28.1% | 33.6% 38.9% | 32.2% 37.4% | 33.0% 38.6% | 36.8%

Data: Census 2000, occupied rental housing

In one third of Canaan’s rental housing units #mdents use 30% or more of their income to pajhfeir housing
costs.
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Town Survey Results

Business/Economy

Canaan Master Plan September 29, 2006

25th 75th

N Mean Median Mode Percentle Median Percentile
Percent_age of your shopping do 99 11% 7% 10% 20 7% 15%
you do in Canaan

N Yes No Other
Support a different tax rate for
residential vs. business/ 88 66% 27% 7%
commercial property

Near Spread Other
Along  Populatio through- No (Business Multiple Out of

N | Route 4 n Centers  out Opinion  Park, etc) selected Canaan

New manufacturing should be 98 24% 6% 8% 15% 20% 3% 3%

located
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Section VI

Community Facilities and Services Policies and Repomendations

1)
(@)
3)
(4)

(5)
(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)
(14)

(15)
(16)
(17)

Provide community facilities and services in thesimefficient manner to meet the existing and
future needs of Canaan's residents and businesses.

Ensure that population and business growth willo@t a slow to moderate rate and not outpace
the Town’s ability to provide community facilitiesd services.

Improve handicapped access to all public buildeugd facilities in Canaan.

Favor upgrading of existing facilities and utilgie Accomplish this before new facilities are
developed. Develop a comprehensive safety plamdarn buildings, including fire and accident
prevention planning and emergency management pignni

Adopt a work safety policy for Town personnel irckaepartment.

Consider access for fire engines and emergencygleshas a major element in evaluating the
location and design of proposed subdivisions angldpments. Avoid development of long, dead
end streets, driveways, or rights of ways to remsdss. Study and establish guidelines regarding
building permits on non town maintained roads. vigl® two potential means of access for fire
trucks and other emergency vehicles whenever dessib

Discourage development in outlying areas to mingmmrunicipal service costs, minimize the
response time for emergency vehicles, and createra desirable land use pattern.

Limit building heights to ensure that each floodanof can be reached without the need to obtain
an expensive ladder truck.

Locate community facilities in central, conveniétations on walkable and side-walked roads
with good access.

Whenever possible, plan multi-purpose use of conmpdacilities to maximize public use and
benefit.

Create a plan for upgrading energy efficiency amyiding adequate parking for all community
facilities. Budget for improvements using the Cablimprovement Plan process

Develop incentives to increase recycling and redhegortion of solid wastes that require landfill
disposal.

Avoid overlap of municipal services and respongibs.

Whenever feasible, provide community services ogg@gonal basis to minimize cost and/or ensure
a higher level of service.

Participate in regional planning.
Plan water and sewer system expansion for villagassand other high density areas.

Investigate options for creating a youth/communéwnter.
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Community Facilities — Background

Town Survey Results

Town buildings visited in the last

year N Yes %
Town Offices 108 103 95%
Library 74 69%
Senior Center 59 55%
Museum 36 33%
Police Station 48 44%
Fire Department 59 55%
Meeting House 56 52%
Town Services -

N [ Cut Back Improved Expanded OK as s Other
Assessor's Office 78 9% 26% 6% 58% 1%
Conservation Commission 85 13% 11% 26% 51%
Fire Department 82 0% 9% 11% 80%
Library 88 9% 14% 26% 51%
Recreation Dept 85 11% 15% 27% 46% 1%
Water & Sewer 78 3% 17% 3% 78%
Selectboard 81 6% 15% 5% 74%
Clerk's Office 81 0% 2% 6% 90% 1%
Road Dept 82 0% 33% 9% 59%
Planning Board 82 11% 9% 10% 71%
Schools 88 14% 31% 15% 41%
Health Officer 75 7% 5% 5% 79% 4%
Elder Services 79 6% 19% 11% 62% 1%
Building Inspector 78 6% 10% 8% 73% 3%
Police Dept. 86 16% 13% 12% 59%
Tax Office 80 1% 5% 3% 89% 3%
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Section VIl Transportation Policies and Recommend@ons

1)

(@)

3)

(4)

()

(6)

(7)

Ensure a cost-effective transportation systemwlilatmeet, to the maximum extent possible, the
mobility needs of local residents and will provide the safe, efficient movement of goods and
people within and through Canaan.

Require the developer/subdivider to improve ofésdads as a condition for subdivision approval,
if proposed subdivisions may have an adverse effectff-site roads. Even if the new road in a
subdivision meets the town's specifications, tieiotoads in the area may not be adequate to
accommodate the increased traffic resulting froendévelopment. In this case the
developer/subdivider should pay his proportionhef tost to up-grade these off-site roads.

Maintain an inventory of Town roads and developadrmaintenance plan. Incorporate road
maintenance and improvement in the CIP process.

Require adequate setbacks. It is recommendediiabivn require a 50-foot right-of-way for all
roads to allow for road maintenance (plowing, dagm, etc.) and road improvements (widening,
straightening curves, improving drainage, etc.).aflequate setback is also needed for buildings,
fences, etc. which would obstruct the vision of onsts and bicyclists.

Encourage and support Advance Transit. The impléaien of public bus service has had a very
positive, impact upon the town, improving the mbyibf commuters to employment centers and
providing the only mode of transportation for matgerly persons. Free fare transportation on
Advance Transit buses is valuable to retired pexysmal to students going into Lebanon after
school, as well as to commuters.

Implement improvements that will improve pedest@aw bicycle travel. Such improvements
include the construction or widening of sidewalkees and other plantings, benches, curb ramps
crosswalks, signals and signs, etc. which will matatking safer and more convenient. Bicycle-
related improvements include bike racks, road sterumprovements and signage and bike routes.

Encourage commercial cluster development thatredllice curb cuts.
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Our Roads and Transportation System — Background iformation

Resident Work Locations

Work Location Workers Via
Lebanon, Grafton Co. NH 652 37.8%4 4 west
Canaan, Grafton Co. NH 349 20.3%

Hanover, Grafton Co. NH 266 15.4% 4 west
Enfield, Grafton Co. NH 82 4.8% 4 west
Hartford, Windsor Co. VT 72 4.2% 4 west
Littleton, Grafton Co. NH 26 1.5% 118 north
Bristol, Grafton Co. NH 24 1.4% 4 east
Woodstock, Windsor Co. VT 28 1.3% 4 west
Newport, Sullivan Co. NH 22 1.3% 4 west
Plymouth, Grafton Co. NH 1Y 1.0% 118 north
Rumney, Grafton Co. NH 1 1.0% 118 north
Haverhill, Grafton Co. NH 16 0.9% 118 north
Springfield, Windsor Co. VT 14 0.8%q 4 west
Chester, Windsor Co. VT D 0.5% 4 west
Claremont, Sullivan Co. NH D 0.5% 4 west
Concord, Merrimack Co. NH D 0.59%9 4 east
Dover, Strafford Co. NH 9 0.5% 4 east
Norwich, Windsor Co. VT 0.5% 4 west
Campton, Grafton Co. NH 8 0.5% 118 north
Grantham, Sullivan Co. NH 8 0.5% 4 west
Bath, Grafton Co. NH 5 0.3% 118 north
Durham, Strafford Co. NH 5 0.3% 4 east
Gorham, Cumberland Co. ME 5 0.3% 118 north
Lisbon, Grafton Co. NH 5 0.3% 118 north
Lyme, Grafton Co. NH 5 0.3% Grafton Tph
Plainfield, Sullivan Co. NH 5 0.3% 4 west
Warren, Grafton Co. NH 5 0.3% 118 north
Andover, Merrimack Co. NH 4 0.2% 4 east
Ashland, Grafton Co. NH 4 0.2% 118 north
Grafton, Grafton Co. NH 4 0.2% 4 east
Lincoln, Grafton Co. NH 4 0.2% 118 north
Lowell, Middlesex Co. MA 4 0.2% 4 east
Ludlow, Windsor Co. VT 4 0.2% 4 west
New London, Merrimack Co. NH 4 0.2% 4 east
Reading, Windsor Co. VT 4 0.2% 4 west
Royalton, Windsor Co. VT 4 0.2% 4 west
Nashua, Hillsborough Co. NH 3 0.2% 4 east
Sharon, Windsor Co. VT 3 0.2% 4 west
Sugar Hill, Grafton Co. NH 3 0.2% 118 north
Springfield, Sullivan Co. NH 2 0.19% 4 west
1,723

Data: Census 2000, workers age 16 and older
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Mean Travel Time to Work
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Data: Census 2000, workers age 16 and older

With most of its working population employed in thebanon area, Canaan residents have to spenctimere

Grafton County New Hampshire

USA

commuting. Most of the commuting is by auto, aladeng US Route 4.

Transportation to Work
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10% *E ======================================
0% WCanaan Graftoh NH us
1990 2000 1990 2000 1990 2000 1990 2000
O Drowe alone 2% | 80% 70% | 73% 78% | 82% 73% | 76%
M Carpooled 17% 11% 13% 12% 12% 10% 13% 12%
O Public transport 1% 1% 1% 1% 1% 1% 5% 5%
O Walked or at home| 10% 8% 15% | 13% 8% 7% 7% 6%

Data: Census 2000, workers age 16 and older

The number of workers from Canaan who carpool tckvinas been decreasing.
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Number of Vehicles Owned
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0% 1 Canaan Grafton
[0
1990 2000 1990 2000 NH 1990 2000 US 1990 2000

O none 5% 5% 7% 7% 6% 6% 12% 10%
W one 28% 23% 36% 35% 32% 31% 34% 34%
O two 46% 49% 41% 42% 44% 45% 37% 38%
O3 ormore| 21% 23% 16% 17% 17% 19% 17% 17%

Data: Census 2000, occupied housing units

Canaan households are likely to have two or monécles available, but 5% of our households haveetocle

available for transportation.

Town Survey Results
Transportation & Roads

N Mean 25th P'tile Median 75th P'tile

Travel Distance to Work 61 18 6 16 24
Local in Rt 118

N | Canaan Rt4 West Rt4 East North At Home Other
Travel Direction 60 20% 65% 8% 3% 2% 2%
Effect of Downtown Development No
Project N Yes No Opinion Other
Safer to Drive 95 65% 20% 14% 1%
More Attractive Shopping 92 58% 16% 24% 2%
More Pleasant Walking 95 74% 9% 15% 2%
Waste of Money 92 22% 61% 15% 2%

N Yes No
Have Used Advance Transit 99 32% 68%
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Communication

Info about town issues comes from N Yes %
Word of mouth 108 78 72%
Valley News 70 65%
Spectator 69 64%
The Cardigan 48 44%
Public Postings 32 30%
Radio 9 8%
Town Web Page 8 7%
N Yes No No Service
Use Cell Phone 104 37% 47% 16%
Depends
N Yes No on location
Support Building a cell-phone 98 71% 24% 4%
tower
N Yes No Other
Have Cable Service 100 54% 43% 3%
N Yes No
Use the Internet from Home 101 85% 15%
N Yes No Other
Have visited the town web site 97 32% 67% 1%
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Section VIlI

Natural Resources and Recreation Policies and Reconendations

Q) Rehabilitate and enhance the Town Park.

(2) Preserve and expand parkland, open space and pubbss in areas approved for public access.
3) Cooperate with the School District to share reaeat facilities.

(4) Encourage the Recreation Committee to developiadditrecreational programs and areas.

5) Discourage development in outer lying areas of @ankorests, rugged terrain, natural scenic
beauty and large tracts in single ownership charaet many of these undeveloped areas. They are
also far from Town, making it both difficult and@ensive for the town to provide them services.
Minimum lot sizes should be fairly large in outlgiareas.

(6) Encourage forestry, agriculture, and low-densitygiog for outlying areas. By encouraging these
uses and discouraging development, the town will
o0 help keep property taxes low,
0 encourage residents to live in areas where emeygameices can be provided quickly and
economically,
reserve areas for commercial forestry and agrioeiltu
provide areas for outdoor recreation,
encourage wildlife, especially those species wheéd to roam over large areas and
conserve energy.

(e elelNe)

@) Support the granting of conservation easementsigiirorganizations such as the Upper Valley
Land Trust. Enable use of the Conservation-Reaedtind to buy land or the development rights
to land for open space, agricultural, forestrydiifié, conservation and recreational purposes.

8 Develop a wildlife corridor map, and direct devetmmt so that corridors can be kept open.

(9) Encourage cluster development that will reservermompermanent areas of open space in all
major proposed residential developments. Landsdedor parks and playgrounds should be
reserved for the common use of all property owmethe subdivision by covenant in the deed and
should be reasonable size, character and locatiomeighborhood playgrounds or other
recreational uses. Cluster housing under regulstidrich would intensify density beyond that
normally permitted and require useable open spdtallew developers to maximize the return on
their investments by clustering housing units aaving the remaining land in permanent open
space.

(10) Adopt and enforce regulations such as those propogéhe Source Water Protection Committee
that are designed to protect water quality. Develapershed and Aquifer Protection Zones to
prohibit or control any use that would potentiafifroduce either point or non-point pollutants to
Canaan's aquifers and water sources.

(11) Expand the Source Water Protection Plan to incilidewn lakes, ponds, streams, rivers, watersheds
and aquifers.

(12) Adopt a Canaan Street Lake Watershed ManagememirPtader to protect public water supply
systems while preserving lake recreational acésiti
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(13) Pass a shorefront ordinance for Canaan Streetthakevill prevent new septic or other potential
pollution sources within a shoreline buffer zonalo$ water body that serves as Canaan’s reservoir.
Establish a regular and standardized water-teptingram for Canaan Street Lake.

(14) Provide a lifeguard for the swimming area at Carfateet Lake.
(15) Provide additional public open space along theem& of ponds and rivers in town.

(16) Preserve and encourage agriculture, forestry, alilife. Encourage deed restrictions and
conservation agreements to protect agricultural [@SA: 477:45).

(17) Adopt a wetlands conservation and riparian buffeiirance.

(18) Guide future residential, commercial and industyrwth into locations that are on non-
agricultural soils. There is ample non-agricultuaad for future development.

(19) Evaluate land that becomes available to the toam frax default for retention by the town for
conservation or other municipal use

(20) Ensure that any future zoning ordinance specifias éxisting farms and future farms in rural areas
will not be unduly restricted with respect to odaght and noise.

(21) Encourage "soft edges", transitional areas betwerdlands and open fields. Many species rely
upon this type of habitat.

(22) Prevent the diversion and pollution of small amgéetributaries that result from development on
the lakeshore and adjacent areas.

(23) Incorporate a minimum-runoff requirement in thediulsion regulations, requiring new
development to design drainage systems that wiltiszharge additional runoff into existing
surface waters in Town.

(24) Encourage landowners to leave their shorefronsésnatural state. Homeowner’s associations on
Goose Pond and Canaan Street Lake are alreadyroedogith this issue. Support them in
education of shorefront landowners so that DESla¢igans on shorefront development are
observed. Canaan local government officials sheafdrce DES wetland, shoreland and reservoir
regulations.

(25) Encourage local organizations to continue to hetp vecreation programs and park improvement
projects.

(26) In accordance with RSA 674:2 lll d, the entire Canan Source Water Protection Plan is
incorporated into this master plan. The water plansummary and recommendations are presented
here and the complete plan is found in Appendix E.

Canaan Street Lake Watershed Protection Plan
Executive Summary

Canaan Street Lake is the largest drinking watercsin the Town of Canaan and supplies water to
approximately 600 residents and local business€amaan Village. In order to protect the qualityhe
Lake’s water as a drinking water source the Bo&iSiedectman appointed a Drinking Water Protection
Committee to develop a Watershed Protection Plan.
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The Drinking Water Protection Committee, assistg@banite State Rural Water Association throughout
the seven-month planning process, identified p@kcbntamination sources to Canaan Street Lake and
developed specific recommendations to manage \watdity threats. Additionally, the plan aims to
increase the understanding of the Canaan Street Waltershed and provide a meaningful foundation for
decision-making.

Overall, the Committee found that the Canaan Straké Watershed is in good condition, however recen
data suggests that water quality is diminishingilg\ime Watershed is predominantly forested, which
helps maintain water quality and ecosystem funstiarcreasing conductivity values indicate that
recreational uses and surrounding land uses aregham effect on Canaan Street Lake.

Increasing conductivity levels signify that humaduced pollution is degrading Canaan Street Lake.
Conductivity levels increased annually from 1998004, with a total increase of nearly 65% from miad)
levels. Road salt is a probable factor for theaased conductivity levels, as sodium and chloedels in
the Lake have also risen. However, conductivityeases are also known to occur from most pollatant
including: septic-system effluents, nutrient inpusion, or any other substance that dissolvester.

Recreational uses, especially those that utiliz®lyze-powered engines, are also a source of polisit
Typically, surface waters that serve as a drinkuager supply should not be used as a recreational
resource. Canaan Street Lake has a long histay@sreational amenity for Canaan and the suriognd
region. To date, there is no direct evidence titatrecreational activities enjoyed on the Lake are
impairing its waters. However, recreational udémbses a significant risk to drinking water gtyal

Finally, without a zoning ordinance, the Town hasway to regulate land use within the Watershed.
Essentially, what this means is that in the futare; use — even those that are known sources of
contamination to water resources — is possibleiléithis difficult to envision, the developmentesein the
Watershed today is very different, and most prop#dss than, what will be seen in the Watershddtin

to one hundred years. Studies show that as watgssire developed and impervious cover incredses, t
water quality of its receiving waters is signifitirdegraded.

The Town of Canaan is in a unique position, in thaas the ability to protect its valuable drinfsiwater
resources before they are heavily by impacted sadiog land uses. In taking the initiative to depea
watershed protection plan now, the Town of Canaanemsured that Canaan Street Lake will continue to
supply quality drinking water and enrich the liedgesidents and visitors alike.

Source Water Protection Plan Recommendations

A review of potential contamination sources (PC&a$ completed in order to identify areas where
corrective and preventative measures in the watdrahe necessary. The review included information
compiled from a variety of sources including: NH ®Bource water assessment reports, a databask searc
using NH DES on-line OneStop Database, a revietewh documents, and a windshield survey of the
watershed.

All identified PCSs threaten not only the enviromtag health of Canaan Street Lake but also thekifrgn
water supplied by the Canaan Water Department. d&ajine in the Lake’s water, which is the Town’s
municipal water source, will eventually increase Bepartment’s treatment costs. Under extreme
circumstances, degradation of the Canaan Streetd alater quality could force the Town of Canaan to
change to another drinking water source. Newcgsuof water are costly to develop and come with no
guarantee that water quantity or quality will mE€ainaan’s needs.
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Land Use Threats

Below is a review of land use threats identifiethii the watershed. Each land use topic is followed
management objectives. While the land use top&snano order of significance, the listed managaime
objectives are given hierarchically in order of onance.

Road Management

Roads allow for the movement of people, goods,sendices important to our daily lives. Howeverldo
surfaces accumulate pollutants deposited from \&hduring travel. Typical pollutants associatethw
roads are: nutrients, metals, oils and greases, saitl volatile organic compounds. Road drainagesys

also collect contaminants from atmospheric depmsitsoil erosion, street dirt and litter, leafdittand

animal waste. Many of the substances that accuenataroadways are toxic and have negative health
effects on humans and the environment. When a steemt happens, these pollutants are washed frem th
road surface, especially paved, impervious roatis,niearby surface waters, or infiltrate into grdwater.
Potential spills of hazardous materials and fualéng transport or vehicular accidents also repreae

high risk to water quality, especially since margnsportation routes run alongside surface water
resources.

In the Canaan Street Lake watershed, there arexpyately 4.7 miles of public roads, maintained by
either NH DOT or the Town of Canaan, and many peivaads and driveways. Of primary concern is the
portion of Canaan Street, which is in close protgrto Canaan Street Lake. Water quality concerns
regarding this portion of the road stem from po@irthge and the application of road salt. Whilkedrealt

is applied to the road for winter safety, it isrexbely soluble in water and can contaminate weits a
surface waters. At high concentrations salt cgmaich human and environmental health.

Water quality data collected indicates that comiglitg levels have significantly increased in Candztreet
Lake since sampling began in 1988. According toDES'’s recent update of its Lakes and Ponds
Inventory, sodium and chloride levels have alsogased over the last twenty years. Road deicing
materials are a known contributor to increased gotdty values. During storm and snowmelt events,
runoff from Canaan Street travels towards the T8®&ach, where it runs directly into the Lake.

Additionally, dirt roads in the watershed also pokallenges to water quality. For example, theieroof
earthen drainages along Fernwood Farms Road cotdsila significant amount of sediment to Sucker
Brook, which is Canaan Street Lake’s primary inl8ediment has negative environmental effects lsecau
it buries aquatic habitat, increases water tempezatiecreases dissolved oxygen, and increaseaditurb

After reviewing the status of public roads withiretwatershed and their associated potential contans,
the Committee developed the following objectiveaddress identified issues.

Objective #1Resolve drainage issues along Canaan Streetheitassistance of New Hampshire
Department of Transportation.

Objective #2Reduce the application of deicing agents alonga@a Street in areas in close
proximity to the lake.

Objective #3Remediate drainage issues on town maintainedsroad

Objective #4Establish town road standards for the watersbeshsure that new roads do not
negatively impact water quality.
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Septic System Management

A septic system processes and provides treatmentadstewater generated from flushing toilets, tgkin
showers, doing laundry, and disposing of anythiogma sink or other drains. A properly functioning
septic system can process household wastewatetestiy disease-producing bacteria. However, when
not properly maintained or used, septic systems pasignificant risk to water quality and humanltirea
When functioning improperly or incorrectly site@psic systems are potential sources of bactermnases,
and protozoa, which can cause gastrointestinastincholera, hepatitis A, or typhoid if consumed.
Additionally, if improperly used, such as for thisgbsal of paints, solvents, petroleum productsathdr
household hazardous wastes, septic systems cascweae of chemical compounds. All residences and
facilities located within the watershed rely ontgepystems to process wastewater as the munisgvedr
system does not extend into the watershed.

Regular maintenance of septic systems requireghbaiccumulated wastes in the septic tank be pdmpe
out approximately every three to five years. Unfoately, once installed, individual systems ofteceive
little attention from homeowners and problems mayugnoticed until system failure occurs. Septic
failures can occur if: a septic system is impropsized and more wastewater is entering the systamit
was originally designed to handle, by improperkpadising of household hazardous wastes, and if &a@ls
not suitable for wastewater treatment and the llasitan of a septic system .

It is difficult to assess the current status ofteegystems in the Canaan Street Lake watershesnT
records provide little information regarding seystem types and installation dates for parcelsinvthe
watershed. It is estimated however that approxipdifty percent of parcels in close proximitytize
shoreline may have aging septic systems that drdasigned to process wastewater and protect water
qguality. Along with road salt, failing septic systenay also be responsible for the Lake’s increased
conductivity.

Based upon the available information, the Committexeloped the following objectives for septic syst
maintenance:

Objective #1Minimize the negative impacts of existing septystems in the watershed through
proper maintenance and timely replacement.

Objective #2Minimize the environmental impact of new septistems within the watershed.

Recreational Management

Canaan Street Lake has a long history as a rezn@atiesource for the Town of Canaan, the surraundi
area, and even the greater New England regionreR&anal activities that take place on/or in Canaa
Street Lake are: boating (both motorized and notenmed), swimming, fishing, waterskiing, ice fisli
snowmobiling, and occasional seaplane activiti®hile these activities are beneficial to those thdize
the lake for recreation, recreational activities bave a negative impact on the lake’s water quatd
jeopardize the lake as a drinking water source.

The American Water Works Association discouragey/lmmntact recreation, e.g. swimming, and use of
gasoline engines in water sources that supply pulpinking water. Swimming and other body contact
activities have the potential to introduce path@gench as cryptosporidium and other fecal contants)
into water supplies. Some of these pathogenschigetosporidium, are very difficult to treat ancta
resistant to disinfection.
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Gasoline-powered engines, especially carbureteecywte engines, pose a significant risk to drinking
water resources. Carbureted two-cycle enginesusktzgoproximately thirty percent of their unburrieell
directly into the water. Depending on water andeinperatures, roughly half of the exhausted fuel
evaporates immediately while approximately fift@ancent persists in the water column for some amoun
of time. Gasoline that is directly exhausted ®water column introduces volatile organic chensical
(VOC) into the lake, which are difficult to remove.

Two polluting substances associated with the oeraif gasoline-powered engines are the gasoline
additive MtBE and motor oil. A small amount of MEB:an render water undrinkable. MtBE can cause
kidney and liver damage. Once introduced into wsipplies, MtBE is extremely difficult to removaed
treat. While MtBE is being phased out of gasolihe, environmental effects of other gasoline oxgges,
like ethanol, are unknown. Motor oil also persistthe environment and contains harmful metals and
toxins. One pint of spilled motor oil can causeodrslick approximately one acre in size, wheregskon
of motor oil can contaminate up to one million ga# of water.

VOC testing of the Lake shows that VOCs have nenlmetected in the Lake. The last VOC sampling
took place in July 2005. However, the samplingaatcurred mid-week when motorboats are less likely
to be using the lake. Depending upon the compasmale chemicals associated with fuels and motsr oil
will rapidly volatize into the air, but others wpkrsist in the water column. Additionally, motmrating
may also increase the turbidity of Canaan Strekeahich can lead to higher treatment costs aadtgr
health risks.

Seaplane operation on Canaan Street Lake reprdsssitsf an environmental risk than lake contact
activities and carbureted two-cycle engines. Riggollution from seaplanes is lower because seapla
exhaust is discharged to the air, aviation fueldus® contain MtBE or motor oils, and there is aimal
amount of contact time with the water surface.hditgh risks to water quality from seaplanes are
significantly lower, the size and layout of Can&dreet Lake requires seaplanes to take off andread
the surface water intakes. If a catastrophic seeptrash were to occur close to the intakes,ftete
could be significant and costly.

Finally, threats to water quality also occur fronmte@r recreational activities when the lake freexesr.
The presence of ice on the lake allows for iceifigland motor vehicle operation on the lake. Ojaga
vehicles on the ice allows for automotive fluidslaleicing salts to be deposited on the lake surfdde
refueling of snowmobiles, ice augers, and otheolijges-powered engines poses a contamination risk if
gasoline is spilled on the lake or in close proiyno it. Fishing activities (in all seasons) ni@ya source
of organics to the lake water if bait or fish paate left on or disposed of in the lake.

Based upon the above information, the Committeeldeed the following objectives to address thesrisk
posed to Canaan Street Lake by recreational aefvit

Objective #1Heighten recreational users awareness of potevaizr quality impacts to Canaan
Street Lake.

Objective #2Reduce impacts of current recreational uses ara&aStreet Lake’s water quality.

Objective #3Conduct more frequent water quality samplingrdeo to effectively evaluate the
impacts of recreational activities.

Objective #4 Assess the impact that motorized boating hasamaén Street Lake’s water quality.
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Land Use Management

Zoning regulation is a tool that allows communitieslefine and direct future land use by deterngnin
what land uses are acceptable in a given areahoWtita zoning ordinance, the Town of Canaan has
minimal oversight regarding future development asdubsequent land use. The lack of zoning is
considered a potential contaminant source becayskad use is acceptable in any given area, dweset
that are disruptive or potentially harmful.

Besides allowing potentially contaminating landgjsenregulated development of the Watershed could
lead to its eventual “over-development.” Accordioga Build-Out Analysis of Canaan, under the autrre
“no zoning” conditions an additional 451 residehtiaits could be built within the watershed. lrased
development also means a relative increase in viqaes cover throughout the watershed. Impervious
cover decreases the ability of the watershed toigheovaluable ecological services, increases nampoi
pollution loads, and negatively impacts local hyogy. Along with increasing impervious covetr,
residential development poses threats to watertgdiam several sources including: storage of teddd
heating fuels; on-site septic systems; impropgvatial of household hazardous wastes; and improper
application of lawn and garden chemicals and feetis.

Presently, the only “zoning” district that existghin Canaan is the Historic District, which is &ed
partially in the watershed. The Historic Distraicompasses the properties on either side of Cé3taaet
and dictates some property use restrictions. Wwitsn the Historic District may have low-impact
commercial uses on the property and must meet enmim two-acre lot requirement.

After careful review of risks that the lack of zngiposes to the quality of Canaan Street Lake the
Committee has developed the following objectives:

Objective #1Establish a Watershed Protection Area encompgssenCanaan Street Lake
watershed.

Objective #2Within the Watershed Protection Area, create ar&and Protection District to
provide a higher level of protection in the immedigicinity of Canaan Street Lake.

Land Conversion & Site Development

Land conversion and site development has the patémtoccur throughout the watershed. When aoéas
natural cover are converted for development puossgetation is removed, the ground surface is
disturbed, and hydrogeological processes are dltdfarainage, grading, and re-vegetation arewelt
planned during site development activities, thay @antribute a significant amount of sediment freoi
erosion to surface waters. Forestry operationsatsmbe a significant source of sediment if vetjeta
buffers are not maintained along water resourcdsfdngging roads are constructed improperly.

The sediment that is washed into streams, rivensgg and lakes from construction sites is consttitre
be the greatest single nonpoint pollutant in théédhStates. Impacts of sedimentation on fishenelside
reduction in water clarity, increased water temper decreased dissolved oxygen levels, anddilimnof
spawning habitat. Impacts of sedimentation onamel$ include reduction in flood storage capacity.
Sedimentation can also have negative impacts okidg water supplies by damaging water treatment
pumps, increasing treatment costs, and increal@@roduction of carcinogenic disinfection byprotduc
Maintaining natural land cover is one of the sumays to protect water quality. Forests and natura
vegetation maintain the hydrogeologic cycle by #itabg soils, filtering pollutants, and providingater
storage. Since natural land cover permits thénafion of water, and thus filtration of pollutanit also
contributes the lowest pollutant load to water veses.
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The committee developed the following objectiveadidlress water quality concerns associated with lan
conversion and site development:

Objective #1Educate watershed residents about the importancgiotaining buffers and natural
vegetation.

Objective #2Conserve key parcels within the watershed, faxguen the following areas: land
surrounding surface water intakes; wetlands; ssémpes; and undeveloped
waterfront properties.

Objective #3Ensure site plan and subdivision review requineim@dequately protect water quality
from erosion and sedimentation. Revise requiresnehiere necessary.

Management of Point Sources

Within the watershed there are no sources of pofiuhat meet the true definition of a point source
However, several potentially contaminating actastexist in the watershed that require state pgrmit
While these activities are not point sources intthditional sense, they are included in this sectiue to
their known location and their ability to potentyatontaminate either surface or groundwater.

The identified sites are associated with the opmraif Cardigan Mountain School and include:

1.Three known groundwater hazard sites

a. The School's septic leach field. However, the lefeld does not pose a threat to the
Canaan Street Lake watershed, as it is located@ysind the watershed boundary, is in
good condition, and is well maintained.

b. The sites of two leaking underground heating aikta Both tanks were removed upon
discovery (1991 and 1995) and the sites were cdelpleemediated to NH DES'’s
satisfaction.

Five underground storage tanks containing #2 hgéitiel.

One dual, aboveground storage tank that contassliga and diesel fuel for maintenance
equipment.

4. Cardigan Mountain School is classified as a “hagasdvaste handler” under Resource

Conservation and Recovery Act.

wmn

Upon review of the identified regulated sites, &snetermined that Cardigan Mountain School follows
regulatory standards and employs best managemactiqas to minimize potential contamination threats

The operational underground fuel tanks meet cusafety and leak protection standards and are
monitored annually by NH DES. The abovegroundagjertank is located on an impervious surface that
allows for spill containment. However, the tankoisated within twenty feet of a storm drain the¢ds
directly to Canaan Street Lake and dischargestheawutlet dam. The School has plans to relotete t
aboveground tank to a safer location within thet iyexr.

Based upon the available information, the Commigstablished the following objective:

Objective:Maintain communication with Cardigan Mountain Schabout the status of its
regulated storage facilities.
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Other Concerns

In addition to direct water quality threats caubgdurrounding land uses, the Committee has exgaess
concern regarding non-land use activities in theevgéhed. These concerns range from improving
knowledge of the reservoir area, the need for lea&drcement of new and existing regulations, #o& bf
a detailed Emergency Spill Response Plan, garneangmunity support in protection activities, and
expanding the source protection process.

Demarcation of the “Reservoir” Area

The “reservoir” area is established under NH DE$nAuilstrative Rule Env-Ws 386.18, Protection of the
Purity of Canaan Street Lake and Its Watershed Riie states, “A person shall not trespass, ba#te,
swim, fish or carry on any activity whatever whetbérecreational, occupational or other naturehan
waters or on the ice of Canaan Street Lake, sdutHine about 1,200 feet northwest of the lake'steern
most part...”

Keeping recreational users out of the reservom &eritical to protect the surface water intaiesvell as
limit the potential for contaminants to be introddadn close proximity to the intakes. Signs arsted on
the shore at either side of the line to inform ssdrthe lake that the area is restricted. Trauwlly,
watershed residents have placed buoys in the summeths to visibly demarcate the line. In 2008, th
Town assumed responsibility for placing the buaymark the reservoir area during the summer. No
markers are placed in winter to keep winter entsisiout of the area.

Based upon this information, the committee hasrdeted the following objective:

Objective:The reservoir area is well marked, in all seasand,its use restrictions are respected
and enforced.

Local Enforcement

Local enforcement is critical in ensuring proteotaf drinking water resources. Without consistent
enforcement of established regulations, the recamdat#ons identified in this plan will not safeguard
Canaan’s drinking water resources. Part of devetppilocal enforcement plan is working with statd a
regional officials to determine official jurisdion and enforcement responsibilities. Enforcemént o
regulation is a necessary requirement to providitgess to quality drinking water and maintaining
Canaan’s quality of life.

Based upon identified issues for local enforcemtet Committee has developed the following objesiv

Objective #1Regulations for the protection of Canaan’s wagsources are consistently enforced.
Objective #2State, regional, and local jurisdiction is cleatsfined.

Emergency Spill Response Plan

An Emergency Spill Response Plan is critical fatpcting the quality of Canaan Street Lake. Damger
spills could be the result of a vehicular accidemnearby roads, boating accidents, refueling of
recreational equipment, snowmobiling accidentsnkirsg vehicle, or a seaplane accident. Develoging
detailed Emergency Spill Response Plan will hetpdilocal emergency departments on how to take
action and possibly minimize harm to the drinkingter supply if a spill ever occurs.
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The Committee’s objective regarding the Emergenmumil Response in the watershed is:

Objective Local emergency response departments are prefmarecthergencies that may threaten
the water quality of Canaan Street Lake.

Education & Outreach

Education and Outreach is critical to achieving poghensive protection of the Canaan Street Lake
watershed. Outreach and education will help craatawareness of the value of Canaan Street Lake,
educate people about what’s threatening its watality, and encourage protective actions and beknali
change. Reaching out to community members alsestssthem in the process and helps build local
support for the implementation of regulations aad&ctive actions.

Objective:Develop a local awareness of the need to protachaén Street Lake and other local
water resources.

Comprehensive Testing Program

The Committee recognizes that more water qualitg daeds to be collected prior to the implemematio
its recommendations. While VLAP, NH DES, the TosfrCanaan, and the Canaan Water Department
have conducted a significant amount of testing déi@ collected is, at this time, insufficient to
scientifically support some recommendations madaigiplan. In light of this, the Committee reakzthat
some of the recommendations made in this plan ntigtihard sell.” However, the previously collected
data does suggest a gradual decline in lake watdityy

Without fully understanding the causes behind ddiggawater quality, the Town will not be able to
appropriately manage and mitigate pollution souesesidentified water quality threats. Consequentl
absent the data, the Committee has attempted te thakstrongest recommendations possible that will
result in the full protection of water supplies it the Canaan Street Lake watershed.

Based upon the recognized need for more sciestifidy of Canaan Street Lake the committee has
identified the following objective:

Objective:A comprehensive testing regime and body of daganding the water quality of Canaan
Street Lake exists.

Plan Implementation & Expansion of the Drinking Water Protection Process

While the Committee has accomplished the goal aftitig the Canaan Street Lake Watershed Protection
Plan, the next step in the process is for the fware adopted and implemented. On way to ensure
implementation is reappoint the Committee for aaptfear, so that they can begin the plan’s
implementation.

Additionally, the process that was applied towamatgcting the Canaan Street Lake watershed shdsdd a
be expanded and applied to the remaining five pulrinking water systems located outside the whegts
Each of these water systems will benefit from seymotection and should be included in water resmur
protection efforts. Also, consideration shouldgbeen to protecting Canaan’s stratified drift aquif

The Committee’s objectives for plan implementatmal the expansion of the drinking water protection
process are:
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Objective #1The Canaan Street Lake Watershed Plan is adoptednpte mented.
Objective #2All drinking water resources in Canaan have stevel of water quality protection.

Source Water Protection Plan Conclusion

The Canaan Drinking Water Protection Committee wdnwith a variety of individuals, groups, and
agencies to develop this Watershed Protection Flag.next step is to share the plan with the conityiun
to develop local support for implementation. Aduhglly, it is important that the Canaan Drinkingatér
Protection Committee continue to exist in ordesliepherd implementation of these recommendatifss.
evidenced by this plan, the Committee has alredayed an important role in developing watershed
awareness, identifying current concerns, and hgsrbt plan for the future of the Canaan StreeielLak
watershed.

The management objectives and strategies identifidluis plan represent one step in a multipleetag
process to protect water quality. As strategiesraplemented and goals and objectives are metones
need to be developed and the watershed plan vetl te be amended to reflect these changes. No
planning process is complete without a review eflienchmarks set forth in a management plan. The
benchmarks outlined in Chapter V should be reudsfteriodically to evaluate whether strategies Haeen
successfully implemented. In order to keep tha plarent and practical, and for this plan to be
successful, benchmarks will need to be met or elexke

The Committee believes that Canaan Street Lakakhother drinking water sources within the Town
should be considered as long-term resources tleak tacbe properly protected for all generations.
Preservation of these resources should occur iaraar that maintains water quality so that it ig@sd,
or better, in one hundred years as it is todaythdvit comprehensive protection, that is adjusteatitdress
future threats, Canaan’s drinking water resouraaghe risk of being contaminated and potentially
unusable for future generations.

Natural Resources and Recreation — Background Infanation

Population per Square Mile
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Canaan Grafton County New Hampshire USA

Data: Census 2000 At 62 persons per square mile, Canaan is rural.
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Canaan
WATER BODY Mascoma Street Goose Clark
River Pond Pond
Lake
WATERBODY TYPE Stream Lake Lake Lake
AREA (acres) 303 554 136
OWNERSHIP NH FG Canaan NH DES NH FG
FEE No No No No
FISH Yes Yes Yes Yes
BOAT Yes Yes Yes Yes
ACCESS TYPE Cartop Ramp/ Trailer Trailer
Beach
SWIM No Yes Yes No
CAMP No No No No
PICNIC No Yes Yes No
REST-ROOM No Yes Yes No
Recreation — Background
Town Survey Results
Open Space & Recreation
N Yes No Other
Recreation Facilities Should Be 99 48% 46% 504
Increased
Tax Dollg_rs_ Should be Used for 94 43% 549% 3%
Rec Facilities
Youth/Community Center Needed 101 58% 35% 7%
Taxes Should Go to 0 0 0
Youth/Community Center 100 49% 43% 8%
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Section IX
Historic Preservation Goal Policies and Recommendains

(1)

(2)

3)
(4)

()

(6)

(7)

(8)

(9)
(10)
(11)

Support the Historic District Commission in the g@evation of cultural resources, and particularly
of structures and places of historic, architectaral community value. The heritage of the Canaan
will be safeguarded by:

l. Preserving districts which reflect elementstsfaultural, social, economic, political,
community and architectural history;

Il. Conserving property values in such districts;
lll. Fostering civic beauty;
V. Strengthening the local economy; and

V. Promoting the use of historic districts for #a@ucation, pleasure and welfare of the
citizens of Canaan.

Establish a Heritage Commission in accordance R&A 673 for the proper recognition, use, and
protection of resources, tangible or intangiblémarily man-made, that are valued for their
historic, cultural, aesthetic, or community sigeafince within their natural, built, or cultural
contexts throughout Canaan. The Heritage Comomssill have the power to accept gifts or
property and manage these to conserve or use @ulasources. The commission may be a
separate commission or these duties may be asdigiikeed Historic District Commission.

Investigate National Register listing for signifitdocal structures and sites.

Ensure that any building change, site improvemanany other alterations to a Town-owned
building respects the historical qualities of theisture.

Locate and map sites and/or cellar holes of origgohoolhouses, places of business, industries, and
homes. Place markers at key historic sites andtsties.

Locate, identify, catalogue, preserve and prowentrecords, documents, manuscripts and
artifacts, and provide a suitable and safe repagsfto them.

Promote the collection, preservation and proteatio@arly photographs. Encourage photography
of townspeople and structures for permanent reberen

Prepare a historic resources survey with infornmatipdated periodically to indicate changes to
buildings, including remodeling, fire, demolitiom changes to surroundings.

Document, preserve, upgrade and protect the taywanseyards and private burial grounds.
Facilitate an oral and written history of the town.

Work to improve communication and cooperation betwihe Historic District Commission and
Town residents. This will keep owners up-to-datelemelopments affecting the District and the

benefits of district designation. Toward this ehd Commission should publish guidelines on
appropriateness of applications.
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(12) Assure the support needed by the Canaan Histdvieakum in making collected historical
information accessible to Town residents and fugeeerations. Support and promote its research
into and protection of all of Canaan's historicorgses.

(13) Encourage the designation and protection of sa®aids.
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Section X Land Use Policies

1)

(@)

3)

(4)
(5)

(6)

(7)
(8)

9)
(10)

(11)

(12)

(13)

(14)

(15)

(16)
17)
(18)
(19)
(20)

Encourage contiguous, staged, and compact pattégrswth around existing village settlements
and provide economic and timely provision and esttamof public facilities and services.

Outside of Canaan's village areas, discourage derednt other than farm, forestry, and low-
density residential uses. Guide and direct higleasdy residential housing in or adjacent to
Canaan's village areas.

Discourage the intrusion of commercial and indaktrses in residential neighborhoods. Develop
off-highway malls along Route 4 for commercial digtht industrial uses.

Enforce state junkyard regulations. Adopt and ex@@dditional regulation of junk in Canaan.

Base future land-use decision-making upon the abtapability of the land and other resources to
sustain varying types and intensities of develogmen

Take positive steps to identify and protect andaase appreciation of critical natural resourcas th
contribute to the health, safety, and well-bein@ahaan residents. .

Develop ordinances to control air, noise and watdlution, and enforce them.

Plan the extension of utilities to encourage appabe growth and better support existing
development.

Encourage cluster development in rural areas wihevelopment is desirable.

Promote, protect and enhance Canaan's visual/altesources at both the community-wide scale
as well as on a site-by-site basis.

Promote the renewal of the Canaan Village areaderdo reinforce this area as the social, cultural
economic, and governmental center of the community.

Rehabilitate Canaan's older housing stock and wtitized historic structures using tools such as
Rehabilitation Tax Credits and Community Developtflock Grant Funds.

Conserve and protect selected undeveloped langilidiife corridors, open space and recreation
purposes. Protect lake, pond and river shore fgentar public access.

Establish a 150-foot minimum shore frontage requanet for new lots created fronting on Canaan’s
lakes and major ponds and the Mascoma and IndieenrRiest of Canaan Village.

Adopt and enforce site plan and zoning regulatae®ing with water protection, septic systems,
and signage.

Encourage energy efficiency in subdivision, sitnphnd building design.

Adopt subdivision regulations that limit creatiohlats with a large perimeter to area ratio.
Restrict subdivision in rural areas so that adjaoamow-frontage subdivisions are not created.
Enact a minimum lot size for new narrow-frontags.lo

Comply with RSA 674:41 which limits building persiitunless there is road frontage
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(21) Require a septic evaluation and a current septiiptr any building permit affecting habitable
dwelling space. This will reduce dependence oreigadte septic systems as older homes and summer
residences are modified.

Rural Areas
Encourage Dis-

Our rural lands should have N | Encourage w Limits  courage Other
Forest Management 100 86% 14% 0%
Agriculture 101 86% 13% 1%
Woods 96 88% 11% 1%
Privacy 94 93% 6% 1%
Home-Based Business 98 62% 36% 2%
Non—Mo.torized Summer 97 770 210 204
Recreation
Wildlife 96 88% 10% 2%
Quiet/Silence 98 87% 10% 3%
One-Family Dwelling 94 7% 20% 3%
Campgrounds 93 49% 47% 3%
Barn Preservation 92 73% 24% 3%
Non-Motorized Winter Recreation 98 76% 20% 4%
Scenic Views 83 83% 12% 4% 1%
Sparse Population 83 57% 33% 11%
Two-Family Dwelling 91 46% 42% 12%
Office Buildings 93 53% 34% 13%
Road Frontage for New Lots 85 47% 38% 14% 1%
Industrial w/o Noise or Odor 96 36% 49% 15%
Unpaved Roads 87 45% 34% 21%
Apartments 94 33% 39% 28%
Condominiums 91 33% 37% 30%
High Density Housing w Common 95 1% 2706 3206
Spaces
Motorized Winter Recreation 95 23% 44% 33%
Service Depots 83 30% 36% 34%
Warehouse Service 92 36% 29% 35%
Outdoor Equipment/Material 93 17% 43% 39% 1%
Storage
Town Acceptance of Private 87 15% 45% 39% 1%
Roads
Gravel Pit/Excavation 96 17% 44% 40%
2nd Dwelling on Single Lot 94 33% 27% 40%
Motorized Summer Recreation 98 21% 36% 43%
Mobile HomeParks 96 17% 31% 52%
Land-Locked Parcels 77 12% 23% 61% 4%
Racetracks 98 13% 23% 63%
ATV Parks 98 14% 20% 65%
Commercial Landfills 91 12% 13% 75%
Adult Bookstores 94 4% 6% 89%
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Residential Growth

Canaan

About Not Fast No
N |Too Rapid Right Enough  Opinion
The rate of residential growth in 100 | 31% 46% 11% 12%

Compact
Large Settle- Rural No
N |Rural Lots ments Clusters  Opinion
Most of our residential growth 100 14% 16% 2204 2704
should be
Yes for
large
develop-
N Yes No ments
_Cost of the.bundlng permit should 99 5806 3506 7%
include an impact fee
N Yes No Other
N_ew construction pe regulateq 5004 45% 3%
differently depending on location
Canaan's Landscape
N Yes No

Do you support town involvement

: U : 89% 11%
in preserving its special places?
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Land Conservation

Page 49 of 140




o
~
o
Y
S
@
Yol
IS
3]
9
o
o)
(9]
c
@
o
S
9]
9
17
©
>
3
I
c
<
@]

Wetlands

Page 50 of 140




Canaan Master Plan September 29, 2006

Hydric Soils (saturated with water)
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Map Legends for previous three maps.

For all three maps:

Gray shading indicate slopes of land, with darldsisabeing steeper.
Blue is used for lake, pond, river, stream and otipen waters.
Roads are shown in black, except US route 4, wikiglellow.

On Land Conservation map, light green indicatesensed land.

On Wetlands map, solid green indicates wetlandsck& green lines, within wetlands, mark boundaries
between classes of wetlands.

On Hydric Soils map, purple is used for water s#ted soils, with yellow/green cross hatch markings
or marsh.

Appendix A: Related Documents

The following documents were valuable informationises for the master plan, and should be consulted
when implementing master plan topics.

Canaan Community Profile Report, University of New Hampshire Cooperative Extensidovember 16
& 17, 2001 http://extension.unh.edu/CommDev/Pubs/CananCPR.pdf
Available at Canaan Town Library, in the vertiaéd.f

Mascoma River Watershed Natural Resource Inventory
Prepared for: The Mascoma Watershed Conservatiomndp
Prepared by: The Society for the Protection of Ndampshire Forests
March, 2003

Report http://www.des.state.nh.us/REPP/UVLSRPC/MarchO3 Regpaf
Maps (7 maps) http://www.des.state.nh.us/REPP/UVLSRPC/MascomaisiagelMaps.pdf
(above maps are 31 MB, downlodtti roadband only)
Alternate map source (low resolution)
http://www.spnhf.org/research/recent-mapping-ptsiesp

Natural Resource Inventory of the Bear Pond NaturalArea 2003-2005
Funded by Mascoma Watershed Conservation Council
In contract with New England Institute for Landsedfcology
Submitted February 2006

CD on file in Canaan Town Library

Goose Pond Watershed Analysis 1998-2000
Prepared by the University of New Hampshire (UNHN@r for Freshwater Biology and
Cooperative Extension Water Resource Program. @tipg data were collected by UNH
personnel and by volunteers from the Goose Pond Bakociation (GPLA) over the 22-month
period from December 1998-September 2000.

Hard copy on file in Canaan Town Library.
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Appendix B: Town Survey Questions

September 2005

Dear Canaan Resident:

It is time for the Canaan Planning Board to workwihe town in preparation of a new Master Plan
for Canaan, and perhaps to plan for zoning.

The survey will assist the Planning Board in depiig the Master Plan. This long-range plan wilbaesed, in part, on
input received from Canaan citizens like you. Yparticipation in this survey is important so thgt can incorporate your
concerns, thoughts and ideas as to the future ctearaf Canaan. The members of the Planning Bibemiok you in advance for
your input and look forward to hearing from you.

We may also use the results of the survey as amesin developing a zoning ordinance for the todgpending on the
wishes you express. An important aspect of thigesuis the inclusion of your independent commeriiease feel free to use
the margins and the last page of this survey falitawhal comments.

Copies of the survey are available for additiomatify members at the town offices. You can also
drop off copies of the complete survey there, iihad the Selectmen’s Office, PO Box 38, Canaargrop
it offat ... .

We will discuss this survey and land use in Carhaing three public forums at the Senior Center.
Save these dates and come to one or all of thangeet

Thursday Sept. 18' at 7:00
Saturday Sept 24" at 1:00
Wednesday Oct & at 7:00

Canaan Planning Board
Town of Canaan

PO Box 38

Canaan, NH 03741

Canaan Resident
Canaan, NH 03741

Page 53 of 140



Canaan Master Plan September 29, 2006

Canaan Master Plan Survey

TOPIC QUESTIONS
Background Are you a year-round resident? Resident Sunviséor
Information Do you own your home? Kheowner Renter
How long have you been in Canaan?
Are you registered to vote in Town?  Yes No
What is your approximate age?
Are you Male? Female?
Are you retired? Working at home vy in Canaan
Working outside of Canaan
How large is your household?  Adults Schoel-agldren
Preschool children
Town What town government and/or administration serviegou believe need to be
Services cut back, improved or expanded? Please labsktliou think should b& — cut back;

| — ImprovedE — Expanded® — OK as is

___Assessor’'s Office _ Board of Selectmen _ Health Officer
____Conservation Comm. ___ Clerk’s Office ____Elderly Services
____ Fire Department ____Road Department ____Builtlisgector
___ Library ____Planning Board ____ Polmpartment
____Recreation Dept. ____Schools _____Tax Collector’s Office
___ Water & Sewer Department
____ Other:

Canaan’s What are special places in Canaan that are impgddamou?

Landscape Recreational and Conservation Areas:

Churches an#iistoric Buildings:

Attractive Residential Areas:

Scenic and Open Spaces:

Ponds and Streams:

Do you support town involvement in preserving ahthese? Yes No
Business Approximately what percentage of your shopping do gio in Canaan? %
Economy What type of shopping and retail facilities, if amyould you like to seencouragedin Canaan?

What kinds of professional offices should we hav€anaan?

What kinds of manufacturing should we encouragéanaan?

What type of businesses, (commercial, retail, mactufing, etc.) if any, would you like to see
discouragedin Canaan?
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Would you support a different tax rate for residgntroperty vs. business/commercial property?
Yes No

Where should new manufacturing be located?
Along Route 4 Spread throughatalvn
Near population centers No opinion

Are there areas in town that you would like to gestected from business development?

What is your opinion about the raterekidential growth in Canaan?
Growing too rapidly Not growingtfenough
Growing at about the right rate No apini

The NH Office of Energy and Planning expects usaee 540 new residents in Canaan in the next 20
years. Where should most of our residential grdvethocated?

On large rural lots In rural clusters

In compact ‘downtown’ settlements ddimion

When new residences are added, should the cdsé diuilding permit include an impact fee to offsetv
costs to the town for road maintenance, schoolgeand fire protection?
Yes No

Should new construction be regulated differentlyeteling on whether it is in town, on
Canaan Street, or in more rural areas?

Does Canaan need additional recreational facifities Yes No
Should tax dollars be spent to develop these fessk Yes No

Which of these town buildings have you visitedtie tast year?

Town Offices/Clerk’s Office ____ Police Station
Library ____ Fire Department
Senior Center ____ Meeting House (Canaan St)

Canaan Museum

Does the town put enough resources into maintaitiegown buildings?
Yes No

Does Canaan need a Youth/Community Center? Yes___No
Would you support using tax dollars to build oné&s No

Which of the following housing types should the kadlan encourage in Canaan?

Rental Properties Yes No  NoOpinion
In-Law Apartments Yes No  NoOpinion

Mobile homes Yes No No Opinion

Condominiums Yes No No Opinion

Developments Yes No  NoOpinion

Multi-Family residences sre No  NoOpinion

Unrestricted DevelopmendYe No  NoOpinion
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Canaan is an old town with many lovely antiquedesces. Should the town adopt
provisions to encourage their preservation? Yes _No
Rural Areas How should we guide the future of our rural lanBs®Pthe purposes of this
survey, rural areas include all of except: villageas served by water & sewer,
Canaan Street Historic District, pond & lakes feqy# already protected by the
state, and frontage along route 4. Please seledblank for each row.

Encourage
Encourage with Limits
Agriculture
Forest
Gravel pit or excavations
Outdoor equipment or material storage
Industrial without noise or odor

Office buildings
Warehouse Service
Service depots
Commercial landfills
Outdoor recreation (motorized winter)

Outdoor recreation (not motorized winter
Outdoor recreation (motorized summer
Outdoor recreation (not motorized summer)
Campgrounds
Racetracks (auto)

ATV parks
One family dwelling
Two family dwelling
Second dwelling on single lot
High density housing with common open space

Condominiums

Apartments

Mobile Home Parks
Home based business

Land-locked parcels

Woods
Quiet/Silence
Wildlife
Privacy
Scenic views

Sparse population
Unpaved roads
Town acceptance of private roads
Preservation of barns
Road frontage for new lots
Adult bookstores and clubs

1 HE I TRy
IR
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How far do you travel to work?

Which way do you travel to work? In Canaan 4 RYest
Rt 4 East Rt 118 North At home
How has the Canaan Downtown Development Projeettstl Canaan Village?
Safer to drive in Yes No No Opinion
More pleasant to wialk Yes No  NoOpinion
More attractive for giping Yes No No Opinion
A waste of money Yes No No Opinion

List the roads in Canaan, if any, which you fee iaadequate to serve existing traffic.

Have you used Advance Transit buses? Yes No
What would encourage you to use the bus more?

How do you get information about issues going oGamaan?

The Spectator The Cardigan
Public Postings Valley News
Town Web Page Word of mouth
Radio Other
Do you use a cell-phone in Canaan? Yes__ No
Would you support building a new cell-phone towethie area?
Yes No
Do you have cable service available? Yes No
Do you use Internet from home? Yes No
Have you visited Canaan’s hew websiteyw. TownofCanaanNH.#s
Yes No

What would facilitate communication within the totvn

What do you think are the three (3) most seriosisds facing Canaan in the
next 5 to 20 years

What other things should the planning board comsidpreparing our new Master Plan?
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Do you believe that the Planning Board should dgveind propose a zoning ordinance

for Canaan, that would be voted on at a CanaamTdeeting?
Yes No ?

Would you consider helping us develop our Town’ssMaPlan and/or a zoning ordinance? If so, please
add or attach contact information.

Thank you for participating in this crucial part of Canaan planning and the Master Plan devel opment.

Page 58 of 140



Canaan Master Plan September 29, 2006

Appendix C: Results of Town Wide Survey, October @05

Background Information

N |Resident Visitor | Visitor becoming Resident
Are you a year-round 107| 93% 6% 1%
resident?
N Home- Renter
owner
Do you own your 107| 93% 8%
home?
N Mean 25th Median 75th 1 year 60 Yrs or more
Percentil Percentil
e e
How long have you been 105 5 9% 6%
in Canaan? 20 17 31
N Yes No Will Register by Spring
Are you registered to 106| 88% 10% 2%
vote in Town?
N Mean 25th Median 75th Min Max 65 Yrs or mc
Percentil Percentil
e e
What is your 102 45 56.5 67.25 22 85 30%
approximate age? 55.4
N Male Female
Are you male/female? 101| 53% 47%
N | Retired At Home In Outside Canaan
Canaan
Are you working? 103| 41% 15% 10% 35%
How large is your N 0 1 2 3
household?
Adults in Household 104 0% 15% 81% 4%
School-Age Childrenin 104| 84% 9% 6% 2%
Household
Pre-School Children in 102| 96% 2% 2% 0%
Household
Town Services -
N |Cut Back Improve Expande OK asIs Other
d d
Assessor's Office 78 9% 26% 6% 58% 1%
Conservation 85 13% 11% 26% 51%
Commission
Fire Department 82 0% 9% 11% 80%
Library 88 9% 14% 26% 51%
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Recreation Dept 85 11% 15% 27% 46% 1%
Water & Sewer 78 3% 17% 3% 78%
Selectboard 81 6% 15% 5% 74%
Clerk's Office 81 0% 2% 6% 90% 1%
Road Dept 82 0% 33% 9% 59%
Planning Board 82 11% 9% 10% 71%
Schools 88 14% 31% 15% 41%
Health Officer 75 7% 5% 5% 79% 4%
Elder Services 79 6% 19% 11% 62% 1%
Building Inspector 78 6% 10% 8% 73% 3%
Police Dept. 86 16% 13% 12% 59%
Tax Office 80 1% 5% 3% 89% 3%

Canaan's Landscape
N | Yes No

Do you support town 96 89% 11%
involvement in

preserving its special

places?

Business/Economy

N Mean Median Mode 25th Median 75th Percentile
Percentil
e

Percentage of your 99 11% 7% 10% 2% 7% 15%
shopping do you do in
Canaan

N Yes No Other
Support a different tax 88 66% 27% 7%
rate for residential vs.
business/ commercial
property

N Along Near Spread No Other Multiple Out of Canaa

Route 4 Populatio through- Opinion (Business selected
n Centers out Park, etc)
New manufacturing 98 44% 6% 8% 15% 20% 3% 3%
should be located
Residential Growth
N Too About Not No Opinion
Rapid Right Fast
Enough

The rate of residential 100| 31% 46% 11% 12%
growth in Canaan

N | Large Compac Rural No Other Multiple
Rural t Cluster Opinion Selection
Lots Settle- s
ments
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Most of our residential 100| 14% 16% 22% 27% 19% 2%
growth should be

N Yes No Yes for large develop-ments
Cost of the building 99 58% 35% 7%
permit should include
an impact fee

N Yes No Other
New construction be 99 52% 45% 3%
regulated differently
depending on location

Open Space & Recreation

N Yes No Other
Recreation Facilities 99 48% 46% 5%
Should Be Increased
Tax Dollars Should be 94 | 43% 54% 3%
Used for Rec Facilities
Youth/Community 101| 58% 35% 7%
Center Needed
Taxes Should Go to 100| 49% 43% 8%
Youth/Community
Center
Town buildings visited N Yes %
in the last year
Town Offices 108 103 95%
Library 74 69%
Senior Center 59 55%
Museum 36 33%
Police Station 48 44%
Fire Department 59 55%
Meeting House 56 52%

N Yes No Other/ Don't Know
Enough resources are 101| 47% 45% 9%
used in maintaining
town Buildings

Housing
Master Plan should N Yes No No Encourage with limits
encourage Opinion
Rental properties 95 59% 28% 11% 2%
In-Law Apartments 93 63% 15% 19% 2%
Mobile Homes 93 27% 62% 10% 1%
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Condominiums 90 52% 34% 12% 1%
Developments 90 51% 38% 9% 2%
Multi-Family Residences 92 47% 40% 12% 1%
Unrestricted 96 18% 74% 8% 0%
Development
N Yes No No Opinion
Adopt provisions to 103| 74% 25% 1%
encourage preservation
of antique residences
Rural Areas
Our rural lands should N |Encoura Encoura Dis- Other
have ge gew courage
Limits
Forest Management 100| 86% 14% 0%
Agriculture 101| 86% 13% 1%
Woods 96 88% 11% 1%
Privacy 94 93% 6% 1%
Home-Based Business 98 62% 36% 2%
Non-Motorized Summer 97 77% 21% 2%
Recreation
Wildlife 96 88% 10% 2%
Quiet/Silence 98 87% 10% 3%
One-Family Dwelling 94 77% 20% 3%
Campgrounds 93 49% 47% 3%
Barn Preservation 92 73% 24% 3%
Non-Motorized Winter 98 76% 20% 4%
Recreation
Scenic Views 83 83% 12% 4% 1%
Sparse Population 83 57% 33% 11%
Two-Family Dwelling 91 46% 42% 12%
Office Buildings 93 53% 34% 13%
Road Frontage for New 85 47% 38% 14% 1%
Lots
Industrial w/o Noise or 96 36% 49% 15%
Odor
Unpaved Roads 87 45% 34% 21%
Apartments 94 33% 39% 28%
Condominiums 91 33% 37% 30%
High Density Housingw 95 41% 27% 32%
Common Spa
Motorized Winter 95 23% 44% 33%
Recreation
Service Depots 83 30% 36% 34%
Warehouse Service 92 36% 29% 35%
Outdoor 93 17% 43% 39% 1%
Equipment/Material
Storag
Town Acceptance of 87 15% 45% 39% 1%
Private Roads
Gravel Pit/Excavation 96 17% 44% 40%
2nd Dwelling on Single 94 33% 27% 40%
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Lot
Motorized Summer 98 21% 36% 43%
Recreation
Mobile HomeParks 96 17% 31% 52%
Land-Locked Parcels 77 12% 23% 61% 4%
Racetracks 98 13% 23% 63%
ATV Parks 98 14% 20% 65%
Commercial Landfills 91 12% 13% 75%
Adult Bookstores 94 4% 6% 89%
Transportation & Roads
N Mean 25th Median 75th P'tile
P'tile
Travel Distance to Work 61 6
18 16 24
N |Localin Rt4 Rt 4 Rt 118 At Other
Canaan West East North Home
Travel Direction 60 20% 65% 8% 3% 2% 2%
Efect of Downtown N Yes No No Other
Development Project Opinion
Safer to Drive 95 65% 20% 14% 1%
More Attractive 92 58% 16% 24% 2%
Shopping
More Pleasant Walking 95 74% 9% 15% 2%
Waste of Money 92 22% 61% 15% 2%
N Yes No
Have Used Advance 99 32% 68%
Transit
Communication
Info about town issues N Yes %
comes from
Word of mouth 108 72%
78
Valley News 65%
70
Spectator 64%
69
The Cardigan 44%
48
Public Postings 30%
32
Radio 9 8%
Town Web Page 8 7%
N Yes No No Service
Use Cell Phone 104| 37% 47% 16%
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N Yes No Depends on location
Support Building a cell- 98 71% 24% 4%
phone tower

N Yes No Other
Have Cable Service 100| 54% 43% 3%

N Yes No
Use the Internet from 101| 85% 15%
Home

N Yes No Other
Have visited the town 97 32% 67% 1%
web site

Future Concerns

N | Yes No ?

Develop zoning 107| 65% 29% 6%

ordinance
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Appendix D Build-out Analysis

INTRODUCTION

The Upper Valley Lake Sunapee Regional Planning Commission (UVLSRPC) performed this
build-out analysis at the request of the Canaan Planning Board in conjunction with the Board’s
update of the town master plan. The build-out analysis is a tool for assessing the compatibility
between the community’s vision for the future and the current regulatory environment. The term
“build-out” is a planning reference to a hypothetical calculation of the maximum development
allowed under existing regulations. The purpose of the build-out is to answer questions such as:

e How many new lots can be developed?

¢ How would this potential growth be distributed throughout town?
¢ How many dwelling units would these new lots represent?

e How much would the population increase?

The results of a build-out analysis often facilitate further discussion within the context of planning
for the community’s future, including:

e How will the projected growth affect the community?

e Are there areas projected for development which the community would prefer not to
develop or to develop at a lower density?

e Are there areas that the community would prefer to develop at higher densities to
concentrate growth where facilities and services will be more efficient and cost effective to
provide?

¢ What additional facilities and services will be required to serve the needs of future
residents?

e What steps should the community be initiating in the near future to accommodate future
growth?

A build-out analysis is a model for calculating development potential. This build-out analysis
estimates potential residential development in Canaan under current land use controls. It is
predicated on certain assumptions which are outlined in this report. A different set of assumptions
would result in a different projected population. A build-out analysis, unless performed lot-by-lot,
also relies on many generalizations. The underlying assumption is that factors which may bias the
numbers in one direction or the other balance out; and that presenting the numbers aggregated
for larger areas of the community also balances out irregularities associated with data collected
on smaller geographic areas.
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Timing is not relevant to the build-out analysistas assumed that time is condensed to allowadkible
development to occur today. The build-out analisisls at today’s conditions factors such as
demographics, technology, municipal infrastructamd other variables that may affect development
patterns.

METHODOLOGY AND ASSUMPTIONS

The UVLSRPC used its geographic information system (GIS) and data layers provided through
GRANIT, the state’s GIS system housed at the UNH Complex Systems Research Center, as well
as those developed by UVLSRPC and others, to perform much of the analysis. Each of the GIS
data layers and other data sources, as well as the assumptions associated with this analysis, is
outlined below. The UVLSRPC utilized PC ARC/INFO 3.5.2 and Arcview 3.2 software to perform
the GIS analyses. Spreadsheet analysis was performed using Quattro Pro v.11.

The town was analyzed in fifteen study areas as shown on the attached map.

Future residential development was calculated for each of these fifteen sections of town and
presented accordingly. The results are shown on the attached map and a more detailed large
colored map available for viewing at the town office.

Development Density

This build-out analysis projects the future population of Canaan in the absence of a local zoning
ordinance To incorporate development limitations associated with the land into the analysis,
including wet and steep areas, soil-based lot sizes utilized by NH Department of Environmental
Services for reviewing proposed residential subdivisions were used for the build-out analysis
where neither public water or sewer is available. In study area #12 where public water and sewer
are available, the density was estimated at two dwelling units per acre at the direction of the
Planning Board.

Surface Water

The area occupied by ponds and lakes was excluded from the developable land
area. Surface water information was based on the USDA NRCS Soil Survey for
Grafton County.

Land Protected From Future Development

Publicly-owned conservation land and privately-owned land protected from development with
conservation easements or other development restrictions was deducted from the land area
available for future development. The GRANIT conservation land layer developed in 1995 by the
Society for the Protection of NH Forests, updated in 2002 by UVLSRPC, was updated and used
to identify conservation lands.

Existing Land Use

Existing land use was identified and digitized by UVLSRPC using 1998 digital orthoquads
provided through the NH Department of Transportation. The results were then reviewed by local
officials. Lands identified as currently containing the following land uses were excluded from land
considered developable:
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Residential
Commercial
Institutional
Industrial

Outdoor recreation

Existing Road Rights-of-way

Road centerlines were based on 1:24000 digital line graph data provided through GRANIT.
Centerlines were buffered twenty-five feet on either side to approximate general right-of-way
areas. These areas were then excluded from developable land calculations.

Future Roads

The area that would be taken up with future road rights-of-way associated with potential growth
was deducted from the land area available to form new lots. The percentage of land needed for
roads and other utilities increases with the density of development. A deduction of 18% was used
for this analysis based on previous sampling by UVLSRPC of densities in the Region similar to
that which would be found in Canaan at build-out.

Residential vs. Nonresidential Land Area

The proportion of developed land area currently estimated to be developed for residential uses is
listed below for each study area. These percentages are based on current ratios derived from the
GIS land use mapping. These numbers were applied to future development to estimate the
proportion of new development that would be residential.

Study Area % of Future
Development
Assumed to be
Residential
100

100

100

100

100

81

90

100

80

10 100

11 86

12 76

13 20

14 100

15 100

OO |N[O|OA|WIN|F-
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RESULTS

The 2000 US Census counted 1,588 dwelling units in Canaan. It is estimated that 12,057
additional dwelling units could be built in Canaan under current conditions for a total of 13,645.
The distribution of potential residential development across town is listed below and shown on the
attached map. As shown, the growth potential of the rural areas of town vastly exceeds that of the
village and surrounding area. Rather than concentrating development where facilities and
services are available and more cost effective to provide and maintain, in the absence of a zoning
ordinance, development will eventually spread fairly evenly throughout the town.

Study Area Additional
Residential Lots
Projected
998

1644
1825

841

1111
1187
1085

710

451

10 188

11 79

12 31

13 10

14 1867

15 30

OIO|IN|O(OPA|WIN(F

The next step in calculating a potential future year-round population for Canaan under current
zoning is to estimate the number of these residential units that would be occupied year-round. For
the purposes of this analysis, the vacancy rate (4.4%) and percentage of housing units occupied
seasonally (15.1%) were assumed to remain constant. These assumptions result in an estimated
10,984 housing units occupied year-round at build-out.
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Occupancy Status Housing Total Number
Units of Housing
Counted Units

by 2000 Projected at

U.S. Build-out
Census
Year-round occupied 1279 10,984
Vacant 70 600
For seasonal use 239 2060
Total housing units 1588 13,645*

*Does not add due to rounding.

Population
The U.S. Census reported a population of 3,319 for Canaan in 2000. Assuming an average

household size of 2.59 persons per household as reported by the 2000 U.S. Census, the
population of Canaan would increase by a factor of more than eight to approximately 28,449 at
build-out. For comparison, the Region’s largest two communities in 2000 were Claremont with
13,151 residents and Lebanon with 12,568. Grafton County had a population of 81,743 in 2000,
Concord had 40,687 and Laconia 16,411.

Seasonal dwellings represent an additional segment of the community requiring consideration for
services as well. However, the number of seasonal residents or users of seasonal dwellings is
difficult to estimate. Household size, length and frequency of stay, turnover of users, all affect the
nature of the community’s needs relative to these dwelling units.

The U.S. Census counted 761 school-age children (ages 5 through 19) in Canaan in 2000.
Assuming the age structure of the population remains the same at build-out, the potential school-
age population for Canaan is 6,515. The U.S. Census counted 322 Canaan residents age 65 or
over in 2000. Again assuming the percentage of the total population comprised of older residents
remains the same at build-out, the potential population of older adults in Canaan is 2,760. Both of
these segments of the population require special considerations when planning for facilities and
services needed in the future.

Traffic Generation

Traffic generation estimates are based on factewsldped from nation-wide sampling and providedHzy
Institute of Transportation Engineers (Trip Generat6 Edition, ITE, Washington, D.C., 1997). The
figure for single-family residences (9.57 trips play) was applied to all year-round housing in Ganas
multi-family housing in rural communities withoutilplic transit is also autodependent. This resultssi
estimated 12240 trips per day associated with tedaar-round residents increasing to about 105443
per day at build-out.

Some considerations relative to the magnitude iefgbtential traffic increase are:

e Without zoning, Canaan’s future is one in which growth is spread out all over town at
relatively high densities, meaning the substantially increased traffic volume associated with
this growth has the potential to also be widely distributed, posing a significant maintenance
challenge for future local officials.
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e The 105,117 figure reflects only locally-generated traffic. Non-local traffic will continue to
increase as the regional population grows.

e Traffic generated by commercial and industrial growth can also be expected to grow.

CONCLUSION

This analysis of the potential residential growth associated with undeveloped land in Canaan
indicates that under current conditions Canaan has the potential to grow to a year-round
population of at least 28,449. This represents more than an eight-fold increase over the 3319
residents counted in the 2000 U.S. Census. An examination of developed land in Canaan would
likely reveal some in-fill potential which would increase this number further.

It should be kept in mind that a build-out analysis is a model based on a set of assumptions - - a
different “crystal ball” will yield different results. Whether the results predict the future with an
accuracy of + 0.1 % orx 10%, they provide a basis for assisting the Planning Board as it
continues to strive for a balance among growth, the community’s vision for its future, and the
municipality’s ability to provide facilities and services.

The analysis lays a foundation for easily testing alternative regulatory schemes as part of the
master plan process, such as a differential between the minimum lot size in and around the
village area and the rural areas, to evaluate effects on total population and the distribution of
population. Used in this way, a build-out analysis can serve not only as a catalyst for change if
the impacts associated with the anticipated growth appear inconsistent with the community’s
desires and capacities, but also as a tool for examining options for affecting a different future.
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Executive Summary
Canaan Street Lake Watershed Protection Plan
August 2006

Canaan Street Lake is the largest drinking watercgoin the Town of Canaan and supplies water to
approximately 600 residents and local business€aimaan Village. In order to protect the qualityhe
Lake’s water as a drinking water source the BodiSetectman appointed a Drinking Water Protection
Committee to develop a Watershed Protection Plan.

The Drinking Water Protection Committee, assistg&hbanite State Rural Water Association throughout
the seven-month planning process, identified p@kobntamination sources to Canaan Street Lake and
developed specific recommendations to manage watdity threats. Additionally, the plan aims to
increase the understanding of the Canaan Street Wakershed and provide a meaningful foundation for
decision-making.

Overall, the Committee found that the Canaan Sirake¢ Watershed is in good condition, however recen
data suggests that water quality is diminishingilévtine Watershed is predominantly forested, which
helps maintain water quality and ecosystem funsetiamcreasing conductivity values indicate that
recreational uses and surrounding land uses aiegham effect on Canaan Street Lake.

Increasing conductivity levels signify that humaduced pollution is degrading Canaan Street Lake.
Conductivity levels increased annually from 1998004, with a total increase of nearly 65% from ioiéd)
levels. Road salt is a probable factor for theeased conductivity levels, as sodium and chloedel§ in
the Lake have also risen. However, conductivity@éases are also known to occur from most pollstant
including: septic-system effluents, nutrient inp@ssion, or any other substance that dissolvester.

Recreational uses, especially those that utilizoljze-powered engines, are also a source of polst
Typically, surface waters that serve as a drinkitager supply should not be used as a recreational
resource. Canaan Street Lake has a long histaxyesreational amenity for Canaan and the suriiognd
region. To date, there is no direct evidence tth@atecreational activities enjoyed on the Lake are
impairing its waters. However, recreational ugemses a significant risk to drinking water sl

Finally, without a zoning ordinance, the Town hasway to regulate land use within the Watershed.
Essentially, what this means is that in the futarg; use — even those that are known sources of
contamination to water resources — is possible.ilatthis difficult to envision, the developmentesein the
Watershed today is very different, and most propsdss than, what will be seen in the Watershditin

to one hundred years. Studies show that as watdssire developed and impervious cover incredses, t
water quality of its receiving waters is signifitigrdegraded.

The Town of Canaan is in a unique position, in thiaas the ability to protect its valuable dringiwater
resources before they are heavily by impacted sodiog land uses. In taking the initiative to depea
watershed protection plan now, the Town of Canaememsured that Canaan Street Lake will continue to
supply quality drinking water and enrich the livdgesidents and visitors alike.
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Chapter 1 — Introduction

Clean, fresh water is necessary for life. Althogghienty percent of the Earth is covered by watdy, a
small fraction (2.4 percent) is fresh water. CGittemall fraction of freshwater, approximately parcent
(0.24 percent of the Earth’s total water supplygvailable for human use. The tiny fraction ofitalae
fresh water is put to work for many purposes angften vulnerable to both natural and human induced
contamination. As water has many competing usésgcritical to manage our water resources wisely
ensure clean, fresh drinking water for presentfatuide generations.

Recognizing the need to protect Canaan’s drinkiatewsupply, the Board of Selectmen appointed
members of the community to serve on a Drinking&vV&rotection Committee (hereafter referred tdas t
Committee). The Board of Selectmen invited GraSite Rural Water AssociatfotGSRWA) to work
with the Committee throughout the project. Thelgdahe Committee was to review the various trseat
Canaan'’s drinking water supplies and develop a fggmotect Canaan’s drinking water resources timéo
future.

During its first two meetings, the Committee revégland discussed the nine public water suppliegéoc
within Canaan, Appendix A, and chose to focusfiiares only on the Canaan Street Lake watershed and
the public water supply systems located withinwia¢ershed boundaries. The Canaan Street Lake
watershed provides drinking water sources to thrasic water systems and a large number of private
wells. Plans made to protect the watershed carm seran adaptable model for the remaining fiveipubl
water systems and drinking water resources.

This plan is the culmination of seven months oéagsh, discussion, and decision-making by the
Committee. The plan identifies potential contartiorasources to water resources in the CanaantStree
Lake watershed and provides specific recommendatiomanage these potential threats. Additionally,
the plan aims to increase the understanding o€traan Street Lake watershed and provide a meahingf
foundation for decision-making. The Town of Can&asafeguarding its valuable water resources by
implementing a Watershed Protection Plan.

Chapter 2 — Why Watershed Planning

The Canaan Street Lake watershed is defined e daeof land and network of wetlands, ponds, and
tributaries that drain to Canaan Street Lake. @ar@treet Lake’s surface water basin is the laed &iom
which all surface water drains toward the lake.e Thke’'s groundwater drainage basin is the subseirfa
area through which groundwater flows to the lakenfhigher elevations. One of the most important
watershed concepts is that surface water and gveated are inextricably linked. However, dependimg
factors such as soils, slopes, and surface cdwel,dke’s surface and groundwater drainage basiyshm
different sizes. The surface water basin may feteor smaller than the groundwater basin and vice
versa.

1 GSrRwAis a federally funded, non-profit organizatibat provides technical and planning assistance t
rural water and wastewater systems throughout Namp$hire. GSRWA services are provided at no cost
to Towns and public water systems.
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Figure 1 Depiction of a watershed
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Watershed planning and management is an approguioterting water quality and quantity that focuses
on the whole watershed. Rather than manage soof getlution individually (such as limiting the aunt
of wastes discharged from a pipe into a streamjatershed plan sets a framework to manage a vafiety
pollutants from multiple land use activities (inding development, transportation, agriculture aredtry)
that may originate anywhere in the watershed. Yghtel management is also about bringing various
stakeholders together in partnership to protecershed structure and function that is essential to
maintaining good water quality.

Increasingly, federal, state, and local agenciesarphasizing the importance of planning on the
watershed level to control nonpoint source pollutidNonpoint source pollution is pollution thatgiriates
from sources that are not easily attributable $pexcific location or point. For instance, a sepyistem
pipe discharging raw sewage into a lake or streacomsidered a point source, whereas surface water
drainage and runoff carrying herbicides and pasticifrom lawn care is nonpoint source pollution.
Nonpoint source pollution is the primary sourcewfface water pollution in the United States.

Monitoring and modeling studies indicate that nanppollutant loads are directly related to watexth
imperviousness (impervious cover does not allonewtd infiltrate into soils). Research shows tivaen
impervious cover exceeds ten percent of the toddérghed area, pollutant loads increase and staenwa
runoff makes stream channels unstable and easifledr(Schueler, 2002). Once watershed
imperviousness exceeds approximately twenty-siggygr streams become “non-supporting” — meaning
stream channel stability and biodiversity are stwssly degraded that they cannot be maintained
(Schueler, 2002).

Managing land use in a watershed is critical tdutare wellbeing. By protecting the quality of i&an
Street Lake at a watershed level, the Town is émgtinat the Lake will continue to enrich the livafs
residents and visitors alike.

Chapter 3 — Description of the Canaan Street Lake
Watershed

Located in the heart of Canaan, the Canaan Stedet Watershed is a relatively undeveloped watershed
with good water quality. The watershed is reldyiwnall, encompassing approximately two-and-a-half
square miles and is located entirely in the TowRahaan. Topography in the watershed ranges from
gently sloping areas around the lake (with gradiefthree to eight percent) to steep slopes (grididients
of eight to sixty percent) in the remainder of tiegtershed (Grafton County Soil Survey). The highes
elevation point in the watershed is approximatefy76 feet, while the lowest point is 1,142 feethat
spillway of the Canaan Street Lake Dam.
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Figure 2 Topographic Map —Canaan Street Lake Watershed
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Canaan Street Lake is 303 acres and relativelyoshad depth. The average depth of the Lake is
approximately eleven feet and the maximum depthef_ake is twenty-two feet (Figure 3). Itis
estimated, that the lake has a volume of 4.1 miltiobic meters or 3,330 acre-feet, and is predamtlina
spring fed (Hoyle, Tanner & Assoc., 2004). SudBeyok, located in the northeast cove of the lak¢hé
only surface water inflow to the lake. In yearsefy dry weather, Sucker Brook flows only seaslynal

The lake is irregular in shape and has four mifeshoreline.
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Figure 3 Bathometric Map — Canaan Street Lake
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Natural Resources

Within the watershed there are a variety of valeataltural resources that are not only aesthetically
pleasing but provide valuable ecological servicewall. For the most part, the watershed is
predominantly forested. Natural vegetative covenijoles a variety of habitat and also helps to tadin
clean water supplies by filtering freshwater ardliging soil erosion and sedimentation (World Resesir
Institute, 2000).

Upon a review of Town files, no active timber hatieg is occurring in the watershed. However, done
activities have taken place in the northern portibthe watershed in the recent past. Timberses al
harvested when forested lots are converted forldexesnt purposes.

Wetland complexes contribute greatly to water dqugliotection because they remove excess nutrégmds
sediments that contribute to water degradationlaiids also provide valuable habitat for a varidty o
species. According to a land use analysis congleyeNH DES in 2002, wetlands comprise 16.3 percent
of land cover in the watershed. From the analyséppears that most wetlands found in the watststre
associated with the Lake with the largest wetlanmmlexes in the watershed on the northern lakesile
at the tip of the lake’s southern cove. Thesedhkee wetlands play an important role in mitigafrognt

and nonpoint pollution associated with land usesébalong the shoreline.

According to the New Hampshire Natural Heritageddur, the following rare species and exemplary
natural communities occur in the Canaan StreetVditershed. (Appendix B)

e Rich mesic foreét

2 “Rich mesic forests are hardwood forests growingails with relatively high levels of moisture,meral
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Ginseng (Panax quinquefolius)

Reversed Bladderwort (Ultricularia resupinata)
Squirrel Corn (Dicentra canadensis)

Common Loon (Gaviea immer)

Care should be taken to protect these rare spaldieg with the valuable ecosystem services proviged
the natural landscape.

Drinking Water Resources

Within the watershed there are three public watstesns. These systems are: the Canaan Water
Department, Cardigan Mountain School, and CresCantpsites. A public water system is classified as
any water system that provides the public with &oipvater for human consumption if such a systemahas
least fifteen service connections or regularly esran average of at least 25 individuals dailgast 60
days out of the year” (New Hampshire Administrafiugle Env-Ws 3006) Although there are three public
water supplies in the watershed, no municipal wsgevices extend into the area to serve watershed
residents. Instead, Canaan residents living withénCanaan Street Lake watershed rely on privatis w
for their drinking water supply.

Table 1 Active Public Water Supplies — Canaan Street Mlatershed

Well Well Yield
Type Depth (gpm)

System Name| Address | System Type| Population

Canaan Water | Fernwood | ~ o 600 Surface | 1 million
Department Farms Road y [ (gpd)
Cardigan

Mountain Back Bay .

School Road Community 300 BRW 540 23
(Well #1)

Well Well Yield

System Name| Address | System Type| Population Type | Depth | (gpm)

Cardigan

Mountain Back Bay .

School Road Community 300 BRW 525 12

(Well #2)

Crescent Eernwood Non-

Campsites- community 211 BRW 500 3
Farms Road .

North Transient

Crescent Eernwood Non-

Campsites- community 25 BRW 190 15
Farms Road .

South Transient

Source: NH DES

The Canaan Water Department is the only water sy#tat obtains its water from Canaan Street Lake,
which has served as Canaan’s municipal water sigipbe 1890. The Water Department supplies

drinking water to approximately six hundred resideand local businesses in the Village area. Thface
intakes for the Town'’s water treatment plant agated in the Lake’s southern cove. Water is pumped

nutrients, and high-quality organic matter. Thiesests grow at a faster rate and may have abooe @s
many species of herbs and shrubs as other fores$'tyNH Natural Heritage Bureau).

Public water supplies are further classified ificee categories based upon the level of servicaded.
System classifications are: Community Water Systéyias-community non-transient systems, and Non-
community transient systems.
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from the surface intakes into three slow sandafiin boxes at the water treatment plant. Oncevtiter is
filtered, it is disinfected and piped to a 294,@0lon storage tank for distribution to the systersérvice
connections. The Water Department has a safe gfedde million gallons per day from the Lake (Hayl
Tanner and Assoc., 2004).

Cardigan Mountain School and Crescent Campsitearelyedrock wells for their water source.
Management activities taken to protect water qué#itoughout the watershed will benefit groundwater
sources, including the numerous private wells prieisethe watershed. Source protection plans for
Cardigan Mountain School and Crescent Campsitebedound in Appendix C.

Figure 4 Aerial Map — Canaan Street Lake watershed
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Land Use

For the most part, the Canaan Street Lake watergmedins largely undeveloped. Camp style residence
predominate on the eastern shore of the Lake.wHséern shore was developed in the mid-1800s asd ha
many large homes from that time period. ExceptHerHistoric District, there are no zoning reqoients
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within the watershed. The Historic District is Ited to the area bordering Canaan Sfre¥¥ithin the
Historic District, new lots must meet a two-acrenimum and only low-intensity uses that are constste
with stated architectural and environmental critenie allowed.

The majority of homes around Canaan Street Lakeised seasonally, although some have been converted
to full time residences. While it appears thatrthegority of the shoreline is forested, in placdseve

homes and summer camps are located, vegetativer§ufave been removed. And, in some instances,
notably along the Lake’s western shore, large an&isvn cover extend directly to the lakeshore.

Cardigan Mountain School, located on the northwagpeninsula of the lake, occupies a seventy-three
acre parcel of lakefront property along with lartzerdholdings within the watershed. Besides bdireg
largest property holder on the lake, Cardigan Mamn&chool is also the most intensive land useimwith
the watershed. The School maintains numerous kbluddings, dormitories, athletic fields, and open
areas. While the greater part of CMS propertyeigetbped, the School retains a vegetative buffamal
the most of its shoreline.

The second most intensive land use along the lakesh Crescent Campsites. Crescent Campsites,
located on a twenty-five acre parcel along thelreastern shore of Canaan Street Lake, is openrssdbso
from May through October. Facilities located aé€irent Campsites include: seventy-six campsités wit
water, sewer, and electrical hookups, a beachw&imdmsing area on Canaan Street Lake, a boat launch,
and other camping amenities. Visitors to Cres@amhpsites tend to be seasonal campers who stag at t
Campsites for an extended period of time. The osvn&Crescent Campsites are in the midst of
renovations to their property. Once renovatiorscamplete, they will offer seventy-five seasonal
campsites and eight transient tent sites (S. Chipelcsonal communication).

Water Based Recreational Resources

Canaan Street Lake has a long history as recredtiesource. The Lake provides many recreational
activities, including: swimming, fishing, boatingater-skiing, ice fishing, ice-skating, snowmohgjrand
the occasional seaplane landing. Water resouncieiwatershed are also important for habitat and
fisheries, significant natural communities, aestiseand drinking water supplies.

The Town Beach, located off Canaan Street, isquéet destination for Canaan residents and visitors
alike. In the summer time, the beach serves asegss point for swimmers and boaters. In theawint
time the beach is used to access the lake iceddishing and snowmobiles. Additionally, there arany
private beaches around the lake at individual ezsids and campgrounds that provide access tokihe la
for recreational purposes.

The boat ramp at the Town Beach that is open tbaalters, except one and two person personal waterc
(jet skis). Typically, during the summer holidaysd weekends, there are about six to seven motsrboa
the water. Motorboats range from pontoon boatggh-speed powerboats used for waterskiing anchgubi
activities. From observation, it appears that affifty percent of residents with waterfront propehave a
docked motorboat. Additionally, Crescent Campsitsated off Fernwood Farms Road, operates a boat
ramp and maintains three boat docks, with a t@phcity of fourteen boats, for seasonal campeen0€s,
kayaks, and sailboats are also used with incredsiggency on Canaan Street Lake.

% “The Canaan Historic District... includes propertiggerding from the Old North Church, southward

along Canaan Street, past the Museum and Meetingd;l@nd continuing past the Pinnacle House, to
approximately the highest point on Canaan Strdet. dasterly boundary is Canaan Street Lake, and the
westerly boundary is a line 500 feet west of Cartétaeet” (Canaan Historical Society).

° Vegetative buffers (also known as riparian buffen®) strips of naturally vegetated land adjacent to
streams, rivers, and lakes that help maintain wgielity. Research has shown that vegetative tsiffe
help filter runoff by removing sediment and othellytants, protect stream banks and shoreline from
erosion, and provide wildlife benefits.
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The Canaan Water Department’s surface intakeaatdd approximately 3,000 feet southeast of the
Town Beach. According to Env-WS 386.18, Protectibthe Purity of Canaan Street Lake and Its
Watershed, recreational activities are prohibitethe surface intake area. (Appendix D)

Chapter 4 - Water Quality of Canaan Street Lake

The State has collected water quality data for @ar8treet Lake since 1979. Data collection idifated
through two programs: the New Hampshire Lakes amdi® Inventory, which classifies lakes and ponds
throughout the state based on their trophic feweld the Volunteer Lake Assessment Program (VLAP),
which utilizes local volunteers to collect annuater quality samples. The New Hampshire Departmen
Environmental Services (NH DES) collected sampbegtfe Lakes and Ponds Inventory from Canaan
Street Lake in 1979, 1991, and 200Fhe Canaan Lake Association has collected VLAR dnnually
since 1988.

According to data collected through both samplinggpams, the water quality of Canaan Street Lalse ha
remained relatively stable. Key parameters wodting are: the trophic level, flushing rate, and th
present elevated levels of sodium and chloride.

While the trophic level of the lake has yet to le¢edmined for the 2005 inventory, the 1979 and 1991
inventories classified Canaan Street Lake as abigbic. Oligotrophic lakes are characterized l@acl
water, low levels of nutrient enrichment, low protivity, few aquatic plants, the presence of a aubder
fishery, and a high dissolved oxygen contents lirilikely that the Lake’s trophic level has chathgmce
the 1991 classification, as the majority of its vajuality parameters have remained unchanged.oilllye
parameters that have increased since 1991 arensodiloride, and the water’s apparent color.

The 1991Lakes and Pond Inventory notes that CaBtiant Lake has a flushing rate of 0.7 times par,ye
which is significantly lower than the state avefagBased upon the calculated flushing rate, itsake
approximately seventeen months for the water ina@arStreet Lake to be replaced by new fresh water.
The low flushing rate increases the Lake’s vulniitgitio nutrient and/or pollutant inputs becaukey are
not readily flushed from the Lake by fresh watbkrstead, excess nutrients and pollutants havegeton
residence time in the lake and may have more $igmif negative impacts on water quality.

Under certain conditions, the slow flushing ratmbined with the Lake’s relatively shallow deptimay
make the lake more susceptible to eutrophicatidns is especially true if nutrient levels in tladé
increase. If the Lake’s water quality parameteiff ghwards those that are more characteristic of a
eutrophic lake, it is possible that Lake water weljuire more intensive treatment or become urlsleitas
a drinking water source. Eutrophic lakes are higirhyductive and often recognizable by an abundahce
aquatic plants, mats of algae, or surface scums.

VLAP data also indicates similar issues. Tablerilpage ten, summarizes VLAP data along with satiect
parameters from the Lakes and Ponds Inventory.tifeomost part, tested water quality parameters for
Canaan Street Lake remain below the state averafjara indicative of good water quality. However,
annual increases in conductivity and the presehtexiz cyanobacteria are water quality concerisr @
more in depth analysis of water quality paramefgease see Appendix E.)

® A lake’s trophic level is determined by a numbefaators including: water transparency; nutrient
enrichment; planktonic growth; presence of aqualtiats; type of fishery (cold or warm water spexies
and dissolved oxygen content. These factors giviadination of the lake’s productivity level. Lakevith

low levels of productivity are classified as oliggghic and highly productive lakes are considered
eutrophic. Lakes that fall in between the oligptric and eutrophic classifications are mesotrophic.

! Although the data to update the 1991 Lakes and $brnentory was collected in 2005, NH DES is in the
process of analyzing the data to determine if Cargieeet Lake’s classification has changed.

8 Average flushing rate for lakes in New Hampshir8.&times per year.
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Table 2 Summary of Tested Water Quality Parameters — Qasaeeet Lake
Tested Parameter Lake Average Comments State Average
Biological Parameters
Average indicates “good’
water quality. However,
Algal Abundance 2.50 mg/m annual fluctuations in 7.02 mg/m
Chlorophyll g g
(Chlorophyll-a) data make it difficult to
discern a trend.
Most frequently Species are typical of
sampled: NH'’s less productive
Phytoplankton 1. Dinobryon lakes and suggest good N/A
> Asterionella water quality. Overall,
: ) presence of
3. Tabellaria phytoplankton is sparse.
Anabaenand
Sampled species: Microcystisare toxic
1. Anabaena ' species of cyanobacteria
Cyanobacterig 2' Mi i Relative abundance of | N/A
' icrocysts - either species is sparse
3. Coeleosphaerium and no toxic blooms havg
been documented.
Values fall into either
Transparency 4.8 meters V?{;Z? C(I)z;ri'g/xt(:::tpet é%??els 3.7 meters
(Secchi Depth “Exceptional” N “Good”

Max — 6.3 meters (1999)
Min — 3.3 meters (2002)

Chemical Parameters

Total Phosphorou

7.75 ug/L (epilimnion)
8.38 ug/L (hypolimnion)

Levels have fluctuated
but trend is not
increasing. Averages arf
considered “ideal”
concentrations.

12 ug/L (epilimnion)
14 ug/L (hypolimnion)

Nitrate Measurements for nitrate
< 0.05 mg/L and Total Kjedhal
Nitroger? | Total Kjedhal Nitrogen Nitrogen are relatively | N/A
< 0.25 mg/L (summer) unchanged from 1991
0.3 mg/L (winter) values
7.09 (epilimnion) Lake pH is approximately . .-
pH 6.97 (hypolimnion) | neutral. 6.6 — slightly acidic
Values have fluctuated
Acid Neutralizing Hi hgllossaenr:gi/tl?ve to widely from year to year.| 6.7 mg/L — Highly
Capacity 9 g h Max — 10.95 mg/L (1988] Sensitive
ensitive Min — 6.5 mg/L (1998)
71% increase from 1991
Sodiund® 6.5 mg/L value (3.8 mg/L) N/A

160% increase from 197

value (2.5 mg/L)

® Values for nitrogen are from the NH DES Lakes andd?® Inventory (2005).

are measured in two forms nitrates and Total Kjedlitaogen.
10 V/alues for sodium are from the NH DES Lakes anddBdnventory (2005).

Nitrogen concentrations
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Tested Parameter

L ake Average

Comments

State Average

Chloridée*

11 mg/L

120% increase from 199
value (5 mg/L)

267% increase from 197
value (3 mg/L)

N/A

Conductivity

75 uMhos (2005)

While the 2005 value
decreased 4.6% from
2004 (78.46 uMhos), the
overall trend is
increasing.

A value of 100 uMhos
is indicative of human
impacts.

Apparent ColoP

Summer Ave. 20
Winter Ave. 24.5

Water is clear to light tea|
colored. The color value
has increased slightly
since the 1991 Inventory
when it measured 18
color units.

N/A

Dissolved Oxyger
& Temperatureg

64.9% (hypolimnion)
69° F (hypolimnion)

Values have fluctuated
annually.

Max — 96.6% (2002)
Min — 3.2% (1996)

N/A

Other Parameters

Turbidity

0.4 NTUs (epilimnion)
0.5 NTUs (hypolimnion)

Sampling indicates that
turbidity is low.
However, concern exists
over effects of motor
boating on turbidity.

Max — 22.0 NTUs
Median — 1.0 NTUs
Min — 0.1 NTUs

Bacterid®
(E. coli)

20E. col¥100 mL

Samples from designate
beach areas are not to
exceed 8&. colV/100
mL.

N/A

Invasive& Exotic
Plant Species

Purple Loosestrife

Present in wetland on
western shore near Towr
Beach and near the
Lake’s outlet.

N/A

Increased conductivity is directly related to hunaativity within the watershed. Under “natural”
conditions, a lake’s conductivity typically remaicenstant. Any major changes in conductivity oer
course of several years, or within a very shorigaeof time, indicates that pollution may be ocaugr
from sources such as: road salt application; feséptic systems; agricultural runoff; urban runoff;

development activities. Considering that sodiumi etmoride concentrations have also increased in
Canaan Street Lake, the application of road saltaiaan Street and other paved areas in the watkish
a probable cause for conductivity increases. Heweaffluent from aging septic systems and rurrafirf
residential land uses around the lake are anotitenpal source of pollutants that contribute taréased
conductivity. If nutrient inputs are a factor irethake’s increased conductivity, there is the pidéfor
greater algal growth, which includes blooms of @lzacteria.

While cyanobacteria are naturally present in all ldkes, they serve as a reminder of a water body’s
delicate balance (VLAP, 2003). Typically, as rertticoncentrations in a water body increase, se tiee
abundance of cyanobacteria. Increased nutrientiawisl from surrounding land uses, like applying
fertilizers to lawns, could create favorable coiodis for a cyanobacteria bloom. The toxic cyantérée
AnabaenandMicrocystisare present in Canaan Street Lak@abaengroduces nurototoxins that can

1 Values for chloride are from the NH DES Lakes andd Inventory (2005).
12 value for apparent color is from NH DES Lakes awndd Inventory (2005).
B The average given for bacteria reflects only twogiing periods, which took place in 2003 and 2004.
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interfere with nerve functions almost immediatebpon ingestion anticrocystisis a hepatotoxin that
attacks liver functions (VLAP, 2003). The ramifiicas of a toxic algae bloom in Canaan Street Lake
would be significant, as prevailing winds push amtter suspended in the lake towards the Water
Department’s surface water intakes. The watetrtreat facility is not able to remove such dangerous
toxins from the water supply.

The only facet of the Lake’s water quality thatg®sa challenge for water treatment is the presehce
organic matter. During water treatment, organittenasuch as algae and plant detritus, combings wi
chlorine, used to disinfect the water, and formgicagenic disinfectant byproducts (DBPs). To agddr

the health risks caused by DPBs, the Environmératection Agency (EPA) recently lowered the
maximum amount of DBPs allowable in community diirtkwater supplies. Since the rule change, the
Canaan Water Department has not been able to heeatetv standard. While lowering DBPs in the water
supplied by the treatment plant will require a tmeant upgrade, increases in the Lake’s turbidityldo
compound the current treatment problem.

Turbidity is a water quality concern because tutpicheasures the amount of suspended materiatein t
water. If turbidity is not eliminated prior to digection, organic matter attached to sedimentksasinbine
with chlorine to form carcinogenic DBPs. As a ffigsncreased turbidity will lead to increased treant
costs because sediments and organic matter meshijgletely removed prior to water disinfection.
Although VLAP results indicate that turbidity isndn Canaan Street Lake, studies show that in @vall
lakes turbidity increases with motor boating. Bogffects turbidity because movement of the boat
across the water’s surface, along with action ftbeprop, stir-up bottom sediments in shallow arédse
re-suspended sediment takes many hours to setttd the water column and makes the water moreadurb
(Yousef et al., 1980). Activities that cause esnsind the subsequent sedimentation of surface svate
also sources of turbidity.

While all the data collected for Canaan Street Liakiecates good water quality, it must be noted tha
testing does not take place frequently enough ¢arately determine water quality trends. For exiamp
VLAP sampling takes place once a year in July og#si. While the sampling period does help track
water quality from year to year, it does not prevahough information to accurately determine sesson
changes in water quality trends. If sampling wamepleted more frequently, it would be possible to
ascertain more accurate trends in seasonal vak@sinstance, understanding seasonal trendsah tot
phosphorous will help determine if nutrient enrignti’ is a concern. Accurately identifying water qualit
trends is critical to understanding lake health laelgps identify necessary corrective actions.

Chapter Five — Identified Threats & Management
Objectives

A review of potential contamination sources (PG&a$ completed in order to identify areas where
corrective and preventative measures in the watdrahe necessary. The review included information
compiled from a variety of sources including: NH ®Eource water assessment reports, a databask searc
using NH DES on-line OneStop Database, a revietowi documents, and a windshield survey of the
watershed.

All identified PCSs threaten not only the enviromia health of Canaan Street Lake but also thekitrin
water supplied by the Canaan Water Department. d&gjine in the Lake’s water, which is the Town’s
municipal water source, will eventually increase Bepartment’s treatment costs. Under extreme
circumstances, degradation of the Canaan Street'd slater quality could force the Town of Canaan to

14 Nutrient enrichment is a water quality concern liseaunder the right conditions, algae and aquatic
plants will continue to grow and multiply well beybthe amount needed to support the food web. The
excessive growth, and the subsequent die off,ggfeaind aquatic plants can seriously impact water
quality, cause fish kills, and create unpleasastetand odor problems (Mason, 2002).
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change to another drinking water source. Newcasuof water are costly to develop and come with no
guarantee that water quantity or quality will m€anaan’s needs.

5.1 Land Use Threats

Below is a review of land use threats identifiedhivi the watershed. Each land use topic is followed
management objectives and corresponding stratefjgshievement. While the land use topics areoin n
order of significance, the listed management ohjestand the strategies for achievement are given
hierarchically in order of importance. (The Contegts recommendations are also provided in tabular
format in Appendix F.)

I.  Road Management

Roads allow for the movement of people, goods,samdices important to our daily lives. Howeverado
surfaces accumulate pollutants deposited from lehituring travel. Typical pollutants associatethw
roads are: nutrients, metals, oils and greases, sedtl volatile organic compounds. Road drainagesys
also collect contaminants from atmospheric depmsitsoil erosion, street dirt and litter, leafdittand
animal waste (Jeer et al, 1997). Many of the sulzss that accumulate on roadways are toxic angl hav
negative health effects on humans and the envirohrii¢hen a storm event happens, these pollutaats ar
washed from the road surface, especially pavedeiwipus roads, into nearby surface waters, ortiafi
into groundwater. Potential spills of hazardougarials and fuels during transport or vehicularideoats
also represent a high risk to water quality, esglcsince many transportation routes run alongsigéace
water resources.

In the Canaan Street Lake watershed, there arexipmtely 4.7 miles of public roads, maintained by
either NH DOT or the Town of Canaan, and many peivaads and driveways. Of primary concern is the
portion of Canaan Street, which is in close prokno Canaan Street Lake. Water quality concerns
regarding this portion of the road stem from pa@irtage and the application of road salt. Whiledrealt

is applied to the road for winter safety, it isrextely soluble in water and can contaminate welts a
surface waters. At high concentrations salt cgmaichhuman and environmental health. (Sodium cause
hypertension in humans, while chloride is toxidish and aquatic organisms.)

Water quality data collected for VLAP indicatestthanductivity levels have significantly increased
Canaan Street Lake since sampling began in 1988ording to NH DES’s recent update of its Lakes and
Ponds Inventory, sodium and chloride levels hase micreased over the last twenty years. Roadngeic
materials are a known contributor to increased gotidty values. During storm and snowmelt events,
runoff from Canaan Street travels towards the T8®&ach, where it runs directly into the Lake.

Additionally, dirt roads in the watershed also polsallenges to water quality. For example, thsieroof
earthen drainages along Fernwood Farms Road cotgsila significant amount of sediment to Sucker
Brook, which is Canaan Street Lake’s primary inl8ediment has negative environmental effects Isecau
it buries aquatic habitat, increases water temperatlecreases dissolved oxygen, and increasediturb
(Jeer et al., 1997).

After reviewing the status of public roads withiretwatershed and their associated potential congants,
the Committee developed the following objectiveaddress identified issues.

Objective #1Resolve drainage issues along Canaan Streetivatassistance of New Hampshire
Department of Transportation (NHDOT).

Objective #2Reduce the application of deicing agents alonga@n Street in areas in close
proximity to the laké?

15 The Committee is aware of the unsafe road conditiaused in a previous experiment where NH DOT
eliminated road salt applications to Canaan Stréke Committee is not suggesting that this expeninbe
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Objective #3Remediate drainage issues on town maintainedsroad

Objective #4Establish town road standards for the watersbemhsure that new roads do not
negatively impact water quality.

Strategies for Achievement:

A. Implement a comprehensive and collaborative tovad roaintenance management program in the
watershed that safeguards public safety, identiftesogically sensitive areas, identifies
corresponding low salt zones, and uses techniquesihimizing the use of de-icing materials.

e Potential Lead Agency & Partners:Board of Selectmen, Road Agent, Canaan Water
Department, NH DOT, NH DES, University of New Harhppe Stormwater Center

e Potential Funding Source:NH DOT, NH DES Drinking Water Source Protection
Program, NH DES Watershed Assistance Grant Progfamn of Canaan

e Benchmark: A comprehensive road maintenance plan is estaulighr roads within the
watershed. The plan is well understood and potaetion by the Board of Selectmen
and the Road Agent and the requirements of thegramet by the Highway
Department.

B. Work with NH DOT to identify and resolve drainagsiies on sections of Canaan Street in close
proximity to Canaan Street Lake.

o Potential Lead Agency & Partners:Board of Selectmen, NH DOT, Canaan Road
Agent, Canaan Water Department, NH DES

e Potential Funding Source:NH DOT, NH DES Drinking Water Source Protection
Program, NH DES Watershed Assistance Grant Program

e Benchmark: Drainage issues are identified and resolved sorétaa runoff no longer
enters Canaan Street Lake.

C. Work with NH DOT to reduce winter salt applicatialong the portion of Canaan Street that
borders Canaan Street Lake.

o Potential Lead Agency & Partners:Board of Selectmen, NH DOT, Road Agent,
Canaan Water Department, NH DES

e Potential Funding Source:NH DOT, NH DES Drinking Water Source Protection
Program, NH DES Watershed Assistance Grant Program,

e Benchmark: Salt application on state maintained roads inecfp®ximity to Canaan
Street Lake is reduced or eliminated.

D. Identify appropriate stormwater management metijeds vegetative buffer strips, swales, or
ditching) to resolve erosion problems along FermvBarms Road that contribute sediment to
Sucker Brook.

e Potential Lead Agency & Partners:Board of Selectmen, Road Agent, Canaan Water
Department, NH DES, University of New HampshirerBtwater Center

e Potential Funding Source:Town of Canaan, NH DES Drinking Water Source
Protection Program, NH DES Watershed Assistancat@Gagram

e Benchmark: Road drainages along Fernwood Farms Road ardiztalbso that the
erosion of sediment no longer impacts Sucker Brook.

E. Identify appropriate stormwater management methodsinimize stormwater runoff from the
Town Beach parking area from entering Canaan Stises.

repeated. However, with improved drainage andpegnty engineered road base, it is expected tteat th
applications of de-icing chemicals could be draoadty reduced.
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e Potential Lead Agency & Partners:Board of Selectmen, Road Agent, Canaan Water
Department, NH DOT, NH DES, University of New Harhppe Stormwater Center

e Potential Funding Source:Town of Canaan, NH DES Drinking Water Source
Protection Program, NH DES Watershed Assistancat@Gragram

e Benchmark: Runoff is prevented from entering Canaan Stre&elat the Town Beach.

F. Create aroad design standard that mitigates statemwunoff and minimizes the negative
environmental effects of any new town roads coms#ai within the watershed.

o Potential Lead Agency & Partners:Planning Board, Board of Selectmen, Road Agent,
University of New Hampshire Stormwater Center, NOT) NH DES

e Potential Funding Source:Town of Canaan

e Benchmark: Future road design and construction will minimimg@act on water quality
and the environment by better managing stormwateoff.

II.  Septic System Management

A septic system processes and provides treatmentafstewater generated from flushing toilets, tgkin
showers, doing laundry, and disposing of anythiogrda sink or other drains. A properly functioning
septic system can process household wastewatetemtriy disease-producing bacteria. However, when
not properly maintained or used, septic systeme pasignificant risk to water quality and humanitiea
When functioning improperly or incorrectly site@psic systems are potential sources of bacteniases,
and protozoa, which can cause gastrointestinasincholera, hepatitis A, or typhoid if consumed.
Additionally, if improperly used, such as for thismbsal of paints, solvents, petroleum productsahdr
household hazardous wastes, septic systems casdugae of chemical compounds (Jeer et al., 1981).
residences and facilities located within the watedsrely on septic systems to process wastewatbeas
municipal sewer system does not extend into thenshed.

Regular maintenance of septic systems requireshtbaiccumulated wastes in the septic tank be pdmpe
out approximately every three to five years. Utipately, once installed, individual systems ofteceive
little attention from homeowners and problems mayignoticed until system failure occurs. Septic
failures can occur if: a septic system is impropsized and more wastewater is entering the sydtamit
was originally designed to handle, by improperlgpaising of household hazardous wastes, and if@ails
not suitable for wastewater treatment and the lintitan of a septic system (EPA).

It is difficult to assess the current status oftieegystems in the Canaan Street Lake watershedin T
records provide little information regarding sejstem types and installation dates for parcetsinvthe
watershed. It is estimated however that approxétpdifty percent of parcet§in close proximity to the
shoreline may have aging septic systems that daréasigned to process wastewater and protect water
quality. Along with road salt, failing septic systenay also be responsible for the Lake’s increased
conductivity.

Based upon the available informatigrthe Committee developed the following objectif@sseptic
system maintenance:

Objective #1 Minimize the negative impacts of existing seystems in the watershed through
proper maintenance and timely replacement.

Objective #2Minimize the environmental impact of new septjstems within the watershed.

Strategies for Achievement

18 Estimation is based on an informal windshield syrvethe properties around Canaan Street Lake and a
review of available town documents.

1" The committee is aware that the Town must collemtemata regarding the status of septic systems in
the watershed in order to fully determine the feifisy of recommendations C — F.
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A.Conduct education and outreach about proper usenairdenance of septic systems.

Potential Lead Agency & Partners:Board of Selectmen, Planning Board, Canaan
Water Department, Canaan Drinking Water Protediommittee, Canaan Lake
Association, Cardigan Mountain School

Potential Funding Source:Town of Canaan, NH DES Small Outreach and Edutatio
Grant program for Nonpoint Pollution, NH DES Dringi Water Source Protection
Program, NH DES Watershed Assistance Grant Program

Benchmark: Homeowners within the watershed properly use aamhtain their septic
systems.

B.Conduct a septic system survey to collect inforomatibout septic systems within 250 feet of
Canaan Street Lake. Collect information regardiygiem type, installation date, location, and
maintenance.

Potential Lead Agency & Partners:Board of Selectmen, Planning Board, Canaan
Water Department, NH DES, Canaan Lake Association

Potential Funding Source:Town of Canaan, NH DES Drinking Water Source
Protection Program, NH DES Watershed Assistancat@Gagram

Benchmark: Pertinent information is collected and on file §&ptic systems located
within 250 feet of Canaan Street Lake.

C.Consider adoption of a Septic System Tracking Rrogfior parcels in the watershed within 250 feet
of Canaan Street Lake. A Tracking Program woudilifate the registration of identified septic
systems and encourage or require regular inspeatidnmaintenance.

Potential Lead Agency & Partners:Board of Selectmen, Planning Board, Health
Officer, NH DES, NH Department of Health and Hun&arvices

Potential Funding Source:NH DES Drinking Water Source Protection Prograri, N
DES Watershed Assistance Grant Program

Benchmark: Town adopts a Septic System Tracking Program fmane septic system
maintenance.

D.Consider implementing a Municipal Septic Systemmznance Program for properties in the
watershed and within 250 feet of Canaan Street.Lakeder a Municipal Septic System
Maintenance Program, the Town could assume ingpeatid maintenance of specified septic
systems.

Potential Lead Agency & Partners:Board of Selectmen, Water Department, Health
Officer, Municipal Wastewater Treatment Department

Potential Funding Source:Town of Canaan, NH DES Drinking Water Source
Protection Program, NH DES Watershed Assistancat@Gagram

Benchmark: The Town has determined the feasibility of impletireg a Municipal
Septic System Maintenance Program and is able ke maecision whether or not to
proceed towards commencing the program.

E.Establish a minimum set back of 125 feet from Carfaineet Lake and its tributaries, where
feasible, for new and replacement septic systems

Potential Lead Agency & Partners:Board of Selectmen, Planning Board, NH DES,
Upper Valley Lake Sunapee Regional Planning Conioriss

Potential Funding Source:N/A

Benchmark: Septic system setback from Canaan Street Laké&stributaries is 125
feet.
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F. Consider constructing a municipal sewer systenotods and facilities near Canaan Street Lake in
the future.

o Potential Lead Agency & Partners:Board of Selectmen, Planning Board, Canaan
Wastewater Department, Cardigan Mountain School

e Potential Funding Source:Town of Canaan, undetermined

e Benchmark: A feasibility study to serve homes and faciliieclose proximity to
Canaan Street Lake with a municipal sewer systerorigplete and the Town has
considered whether or not to proceed with extendinigicipal sewer services.

lll. Recreational Management

Canaan Street Lake has a long history as a resnedtiesource for the Town of Canaan, the surraugndi
area, and even the greater New England regionreRegnal activities that take place on/or in Canaa
Street Lake are: boating (both motorized and notenimed), swimming, fishing, waterskiing, ice fislj
snowmobiling, and occasional seaplane activiti#ile these activities are beneficial to those titdize
the lake for recreation, recreational activities bave a negative impact on the lake’s water guaiid
jeopardize the lake as a drinking water source.

The American Water Works Association discouragely/lmmntact recreation, e.g. swimming, and use of
gasoline engines in water sources that supply palbinhking water (AWWA, 2004). Swimming and other
body contact activities have the potential to idtrce pathogens, such as cryptosporidium and oteel f
contaminants, into water supplies. Some of thesfeggens, like cryptosporidium, are very diffictdt

treat and are resistant to disinfection.

Gasoline-powered engines, especially carbureteectote engines, pose a significant risk to drinking
water resources. Carbureted two-cycle enginesustlproximately thirty percent of their unburriieel
directly into the water (Correll, 1999). Dependimgwater and air temperatures, roughly half of the
exhausted fuel evaporates immediately while appnaiely fifteen percent persists in the water coldamn
some amount of time (Kratzenberg, 1997). Gasdliagis directly exhausted to the water column
introduces volatile organic chemicals (VOC) inte take, which are difficult to remove.

Two polluting substances associated with the omeralf gasoline-powered engines are the gasoline
additive MtBE and motor oil. A small amount of MER:an render water undrinkable (NH DES). MtBE
can cause kidney and liver damage. Once introdintedvater supplies, MtBE is extremely difficudt t
remove and treat. While MtBE is being phased 6giasoline, the environmental effects of other gaso
oxygenates, like ethanol, are unknown (Susca, pafsmmmunication). Motor oil also persists in the
environment and contains harmful metals and tof#sA). One pint of spilled motor oil can cause @n o
slick approximately one acre in size, whereas galf motor oil can contaminate up to one million
gallons of water (EPA).

Required VOC testing of the Laleproscribed by NH DES Water Supply EngineeringeBur, show that
VOCs have not been detected in the Lake. The/@& sampling took place in July 2005. However, the
sampling date occurred mid-week when motorboat$esaeelikely to be using the lake. Depending upon
the compound, some chemicals associated with &melanotor oils will rapidly volatize into the abut
others will persist in the water column. Addititigaas discussed earlier, motor boating may atsodase
the turbidity of Canaan Street Lake, which can lesldigher treatment costs and greater health.risks

Seaplane operation on Canaan Street Lake reprdsssatsf an environmental risk than lake contact
activities and carbureted two-cycle engines. Rigbollution from seaplanes is lower because seapla
exhaust is discharged to the air, aviation fuelduoat contain MtBE or motor oils, and there is aimal

18 n order to stay compliant with the Safe Drinkin@i&t Act, the Canaan Water Department must
conduct water quality tests to show that it meeisewquality standards set by the EPA and NH DES.
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amount of contact time with the water surface (S&spAssociation, 2000). Although risks to water
quality from seaplanes are significantly lower, $iee and layout of Canaan Street Lake requirgslaees
to take off and land near the surface water intakies catastrophic seaplane crash were to odose¢o
the intakes, the effects could be significant aostlg.

Finally, threats to water quality also occur frormt@r recreational activities when the lake freezes.
The presence of ice on the lake allows for iceifigland motor vehicle operation on the lake. Otrega
vehicles on the ice allows for automotive fluidslateicing salts to be deposited on the lake surfate
refueling of snowmobiles, ice augers, and otheplgas-powered engines poses a contamination risk if
gasoline is spilled on the lake or in close proxyma it. Fishing activities (in all seasons) ntsya source
of organics to the lake water if bait or fish paate left on or disposed of in the lake.

Based upon the above information, the Committeeldeed the following objectives to address thesrisk
posed to Canaan Street Lake by recreational aesvit

Objective #1Heighten recreational users awareness of potemdi@r quality impacts to Canaan
Street Lake.

Objective #2Reduce impacts of current recreational uses ora&aStreet Lake’s water quality.

Objective #3Conduct more frequent water quality samplingriteo to effectively evaluate the
impacts of recreational activities.

Objective #4 Assess the impact that motorized boating hasamaén Street Lake’s water quality.

Strategies for Achievement
A. Maintain and support the New Hampshire Lake Assimries Lake Host Program.

o Potential Lead Agency & Partners:Town of Canaan, Canaan Water Department,
Canaan Lake Association, NH Lakes Association, NESD

e Potential Funding Source:NH DES Grants for Exotic Aquatic Plants; NH DESIfisli
and Other Exotic Plant Prevention Grants

e Benchmark: Lake Host Program is supported and maintained.

B. Conduct an Education & Outreach Campaign that tangereational users and user groups (e.g.
snowmobiling clubs) to inform them of the importaraf protecting Canaan Street Lake’s water
quality.

o Potential Lead Agency & Partners:Board of Selectmen, Canaan Lake Association,
Cardigan Mountain School, Area Schools, Recreatigsar Groups, Crescent
Campsites, NH DES

e Potential Funding Source:Town of Canaan, NH DES Small Outreach and Edutatio
Grant Program for Nonpoint Pollution, NH DES DringiWater Source Protection
Program, NH DES Watershed Assistance Grant Program

e Benchmark: Town is continually informing recreational useb®at the importance of
protecting Canaan Street Lake.

C. Encourage boaters to properly transport, handbeg sand use fuels and motor oil so that these
contaminants are prevented from entering the lake.

o Potential Lead Agency & Partners:Board of Selectmen, Canaan Water Department,

Canaan Drinking Water Protection Committee, Cariade Association, Area Schools,
Recreational Groups, NH DES, Boating Industry
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Potential Funding Source:Town of Canaan, NH DES Small Outreach and Edutatio
Grant Program for Nonpoint Pollution, NH DES DringiWater Source Protection
Program, NH DES Watershed Assistance Grant Program

Benchmark: Boaters are well educated about the importanpeagferly handling fuels
and oils.

D. In winter, limit refueling of gasoline-powered engs to shore and prohibit the use automobiles
on lake ice.

Potential Lead Agency & Partners:Board of Selectmen, Canaan Water Department,
Canaan Lake Association, Recreational Groups, NIS,INH Department of Fish &
Game

Potential Funding Source:undetermined

Benchmark: Gasoline-powered engines are refueled prior togh&iken onto lake ice
and automobiles are prohibited from traveling omltike ice, with the exception of
transporting bobhouses.

E. Continue existing water quality testing (VLAP) aindrease the frequency of testing during the
summer months.

Potential Lead Agency & Partners:Board of Selectmen, Canaan Water Department,
Canaan Lake Association, Cardigan Mountain Schdakcoma Valley High School,
Recreational Groups, NH DES

Potential Funding Source:Town of Canaan, NH DES Drinking Water Source
Protection Program, NH DES Watershed Assistancat@Gtagram

Benchmark: Water quality testing of Canaan Street Lake camtinand is conducted at
more frequent intervals.

F. Study the effects that recreational activities gadoline-powered engines have on the lake.
Studies should include a survey of recreationavitiess, including those utilizing gasoline-
powered engines (all seasons); types of enginekarsthe lake; and more frequent volatile
organic chemical testing (especially during summenths).

Potential Lead Agency & Partners:Board of Selectmen, Canaan Water Department,
Canaan Lake Association, Cardigan Mountain Schar@a Schools and Universities,
NH DES

Potential Funding Source:Town of Canaan, NH DES Drinking Water Source
Protection Program, NH DES Watershed Assistancat&Gegram;

Benchmark: Town has collected data on the impact that reioratactivities have on
the water quality of Canaan Street Lake, is ablgetermine their level of risk, and can
develop recommendations to appropriately mitigategational impacts.

G. Study the effects motorized boating has on turpiditCanaan Street Lake.

Potential Lead Agency & Partners:Board of Selectmen, Canaan Water Department, ,
Canaan Lake Association, Area Schools & UniversjtiéH DES

Potential Funding Source:Town of Canaan, NH DES Drinking Water Source
Protection Program, NH DES Watershed Assistancat@Gagram

Benchmark: Town has completed a study on the impact motorimeding has on
turbidity; can determine the appropriate levelisk to water quality; and develop further
recommendations of how to mitigate negative impaptzopriately.

H. Consider establishing No Wake Zones in sensitieasfnear protected surface water intake) and
shallow waters.
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o Potential Lead Agency & Partners:Board of Selectmen, Canaan Water Department,
Canaan Drinking Water Protection Committee, Cariade Association, NH DES, NH
Department of Safety — Marine Patrol

e Potential Funding Source:undetermined

e Benchmark: No Wake Zones are established to protect sensitiz@s and shallow
waters.

V. Land Use Management

Zoning regulation is a tool that allows communitieslefine and direct future land use by deterngnin
what land uses are acceptable in a given areahodfia zoning ordinance, the Town of Canaan has
minimal oversight regarding future development asdubsequent land use. The lack of zoning is
considered a potential contaminant source becauskad use is acceptable in any given area, dveset
that are disruptive or potentially harmful.

Besides allowing potentially contaminating landsjsenregulated development of the Watershed could
lead to its eventual “over-development.” Accordiog Build-Out Analysis of Canaan, under the aurre

“no zoning” conditions an additional 451 residehtiaits could be built within the watershed (Upper

Valley Lake Sunapee Regional Planning Commissiff4®. Increased development also means a relative
increase in impervious cover throughout the waestshAs noted earlier in Chapter 2, impervious cove
decreases the ability of the watershed to provaleable ecological services, increases nonpoiritifpah
loads, and negatively impacts local hydrology. mMgavith increasing impervious cover, residential
development poses threats to water quality fronersg\sources including: storage of household hgatin
fuels; on-site septic systems; improper disposalonisehold hazardous wastes; and improper appiicati

of lawn and garden chemicals and fertilizers.

Presently, the only “zoning” district that exist&hin Canaan is the Historic District, which is &ted
partially in the watershed. The Historic Distréctcompasses the properties on either side of Cebtaeet
and dictates some property use restrictions. Wwitsin the Historic District may have low-impact
commercial uses on the property and must meet enmin two-acre lot requirement.

After careful review of risks that the lack of zngiposes to the quality of Canaan Street Lake the
Committee has developed the following objectives:

Objective #1Establish a Watershed Protection Area encompgissnCanaan Street Lake
watershed.

Objective #2Within the Watershed Protection Area, create er&hnd Protection District to
provide a higher level of protection in the immedigicinity of Canaan Street
Lake.

Strategies for Achievement

A. Outreach and Education on why establishing a zodistgict is critical to protecting the quality of
Canaan Street Lake.

o Potential Lead Agency & Partners:Board of Selectmen, Planning Board, Water Board,
Canaan Water Department, Canaan Drinking WateeBtion Committee, Canaan Lake
Association, NH DES

e Potential Funding Source:Town of Canaan, NH DES Drinking Water Source
Protection Program, NH DES Watershed Assistancat@Gagram

e Benchmark: Community has a better understanding of how armpdistrict is beneficial
and will help protect the water quality of Canadre& Lake.

B. Establish boundaries for the Watershed Protectiw@aAhat accurately reflect, and coincide with,
the watershed boundary for Canaan Street Lake.
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Potential Lead Agency & Partners:Planning Board, Board of Selectmen, Canaan
Water Department, NH DES, Upper Valley Lake Sundpegional Planning
Commission

Potential Funding Source:Town of Canaan, NH DES Drinking Water Source
Protection Program, NH DES Watershed Assistancat@Gragram

Benchmark: Boundaries of the Watershed Protection Area atelyreeflect the
watershed boundary for Canaan Street Lake.

C. Develop lot requirements and land use restrictiatisin larger Watershed Protection Area. The
Watershed Protection Area should include: densittrols, prohibit contaminating land uses,
address stormwater management, and limit impergousr.

Potential Lead Agency & Partners:Planning Board, Board of Selectmen, NH DES,
Upper Valley Lake Sunapee Regional Planning ConiorisSanaan Lake Association,
Affected Property Owners

Potential Funding Source:N/A

Benchmark: A comprehensive set of zoning requirements isbésteed within the
watershed to protect Canaan Street Lake.

D. Delineate a Shoreland Protection District. Thefisshould include the area of land within 250
feet of Canaan Street Lake.

Potential Lead Agency & Partners:Planning Board, Board of Selectmen, Canaan
Water Department, NH DES, Upper Valley Lake Sundpegional Planning
Commission

Potential Funding Source:Town of Canaan, NH DES Drinking Water Source
Protection Program, NH DES Watershed Assistancat@Gtagram

Benchmark: The Shoreland Protection District is accuratelypea and delineated.

E. Develop lot requirements and land use restrictigitisin the Shoreland Protection District.
Utilize the NH Shoreland Protection Act (RSA 43848) guidance. (Appendix G)

Potential Lead Agency & Partners:Planning Board, Board of Selectmen, NH DES,
Upper Valley Lake Sunapee Regional Planning Age@eyaan Lake Association,
Affected Property Owners

Potential Funding Source:N/A

Benchmark: A comprehensive set of zoning requirements isbéisteed to protect the
shoreland area of Canaan Street Lake.

F. Adopt Watershed Protection Area and Shoreland &tioteDistrict in Canaan’s zoning ordinance.

Potential Lead Agency & Partners:Planning Board, Board of Selectmen, Canaan
Drinking Water Protection Committee, Canaan Watep@tment, Canaan Lake
Association

Potential Funding Source:N/A

Benchmark: The Town has adopted the Watershed Protection #wdahe Shoreland
Protection District.

V. Land Conversion & Site Development

Land conversion and site development has the patéatoccur throughout the watershed. When aogas
natural cover are converted for development purpossgetation is removed, the ground surface is
disturbed, and hydrogeological processes are di{deer et al., 1997). If drainage, grading, and re
vegetation are not well planned during site devalept activities, they can contribute a significamount
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of sediment from soil erosion to surface watersreBtry operations can also be a significant soofce
sediment if vegetative buffers are not maintained@water resources and if logging roads are cootstd
improperly (Jeer et al., 1997).

The sediment that is washed into streams, rivensgdg and lakes from construction sites is constitre
be the greatest single nonpoint pollutant in th@édhStates (Jeer et al., 1997). Impacts of sediatien
on fisheries include reduction in water clarityri@sased water temperature, decreased dissolve@ioxyg
levels, and filling in of spawning habitat. Impadf sedimentation on wetlands include reductiofiood
storage capacity. Sedimentation can also haveinmegampacts on drinking water supplies by damaging
water treatment pumps, increasing treatment castsjncreasing the production of carcinogenic
disinfection byproducts (Jeer et al., 1997).

Maintaining natural land cover is one of the suvesys to protect water quality. Forests and natura
vegetation maintain the hydrogeologic cycle by iditdbg soils, filtering pollutants, and providingater
storage. Since natural land cover permits thétratiion of water, and thus filtration of pollutanit also
contributes the lowest pollutant load to water ueses.

The committee developed the following objectiveaddress water quality concerns associated with lan
conversion and site development:

Objective #1Educate watershed residents about the importanoaioitaining buffers and natural
vegetation.

Objective #2Conserve key parcels within the watershed, fomsi the following areas: land
surrounding surface water intakes; wetlands; ssémpes; and undeveloped
waterfront properties.

Objective #3Ensure site plan and subdivision review requirgimadequately protect water
guality from erosion and sedimentation. Reviseliregnents where necessary.

Strategies for Achievement

A. Conduct an education and outreach program for alag¢el residents, contractors, and developers
on the importance of maintaining natural vegetasiod controlling erosion. For instance, provide
homeowners and contractors with information on na@iing a protected shoreline.

o Potential Lead Agency & Partners:Board of Selectmen, Planning Board, Canaan
Drinking Water Protection Committee, Canaan Watep&tment, Canaan Conservation
Committee, Cardigan Mountain School, Canaan Lalsoéiation, Local Contractors and
Developers; NH DES

e Potential Funding Source:Town of Canaan, NH DES Drinking Water Source
Protection Program, NH DES Watershed Assistancat@Gagram

e Benchmark: An ongoing education and outreach program isbisteed in Canaan to
facilitate the use of proper erosion control praegiduring site development.

B. Work to place undeveloped properties surroundirgstirface water intakes into conservation.

o Potential Lead Agency & Partners:Board of Selectmen, Canaan Drinking Water
Protection Committee, Canaan Water Department, &a@anservation Commission,
Canaan Lake Association, NH DES, Affected Propényners

e Potential Funding Source:NH DES Water Supply Land Grant Program; LCHIP; fiow
Funds

e Benchmark: Undeveloped properties bordering the “reservai€azare placed into
conservation to protect water quality near surfsater intakes.
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C. Identify key parcels in the watershed for conseéovafe.g. wetlands, steep slopes, sensitive
habitat, shoreland properties).

o Potential Lead Agency & Partners:Town of Canaan, Canaan Drinking Water
Protection Committee, Canaan Conservation Commissiel DES, NH Natural
Heritage Bureau, Affected Property Owners

e Potential Funding Source:NH DES Water Supply Land Grant Program, LCHIP, fiow
Funds

e Benchmark: Key parcels for conservation are identified afett@d into conservation.

D. Adopt erosion and stormwater management controlsdw development. Incorporate new
guidelines into site plan and subdivision review.

o Potential Lead Agency & Partners:Board of Selectmen, Planning Board, Canaan
Drinking Water Protection Committee, NH DES, US ERAmy Corps of Engineers

e Potential Funding Source:N/A

e Benchmark: Local regulation exists to minimize erosion atmrswater runoff from
new developments.

VI. Management of Point Sources

Within the watershed there are no sources of poliuhat meet the true definition of a point source
However, several potentially contaminating actestexist in the watershed that require state permit
While these activities are not point sources intthditional sense, they are included in this sactiue to
their known location and their ability to potenlyatontaminate either surface or groundwater.

The identified sites are associated with the opmraif Cardigan Mountain School and include:

5. Three known groundwater hazard sites

a. The School’s septic leach field. However, the llefield does not pose a threat to the
Canaan Street Lake watershed, as it is located@ysind the watershed boundary, is in
good condition, and is well maintained.

b. The sites of two leaking underground heating sikta Both tanks were removed upon
discovery (1991 and 1995) and the sites were cdelpleemediated to NH DES'’s
satisfaction.

6. Five underground storage tanks containing #2 hgdéitiel.

7. One dual, aboveground storage tank that contaisgiga and diesel fuel for maintenance
equipment.

8. Cardigan Mountain School is classified as a “hazasdvaste handler” under Resource
Conservation and Recovery At{RCRA).

Upon review of the identified regulated sites, #sndetermined that Cardigan Mountain School follows
regulatory standards and employs best managemesttigas to minimize potential contamination threats

The operational underground fuel tanks meet cusafety and leak protection standards and are
monitored annually by NH DES. The abovegroundagiertank is located on an impervious surface that
allows for spill containment. However, the tankdsated within twenty feet of a storm drain thegds
directly to Canaan Street Lake and dischargestheasutlet dam. The School has plans to relotege t
aboveground tank to a safer location within thetiyear.

Based upon the available information, the Commiggtablished the following objective:

!9 RCRA sites store, manage, or generate hazardbstases, which may be highly flammable, corrosive,
or toxic and require careful handling and/or digpos
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Objective:Maintain communication with Cardigan Mountain Schabout the status of its
regulated storage facilities.

Strategies for Achievement

A. Keep communication open between Cardigan Mountelmo& and the Canaan Water Department
regarding the status of the Schools regulated gedizcilities. One method of maintaining open
communication between the School and the Town seh@dule and annual meeting between
appropriate School and Town officials.

o Potential Lead Agency & Partners:Board of Selectmen, Canaan Water Department,
Cardigan Mountain School, Health Officer

e Potential Funding Source:N/A

e Benchmark: Open communication regarding the protection of@aaaan Street Lake
watershed between Cardigan Mountain School anddaa continues and an annual
meeting date is established.

5.2 Other Concerns

In addition to direct water quality threats caubgdurrounding land uses, the Committee has exguless
concern regarding non-land use activities in thterghed. These concerns range from improving
knowledge of the reservoir area, the need for len&rcement of new and existing regulations, ok lof
a detailed Emergency Spill Response Plan, garnegngnunity support in protection activities, and
expanding the source protection process.

|. Demarcation of the “Reservoir” Area

The “reservoir” area is established under NH DE $nhiailstrative Rule Env-Ws 386.18, Protection of the
Purity of Canaan Street Lake and Its Watershed: Rille states, “A person shall not trespass, badie,
swim, fish or carry on any activity whatever whetbérecreational, occupational or other naturghim
waters or on the ice of Canaan Street Lake, sdudHine about 1,200 feet northwest of the lakestsern
most part...”

Keeping recreational users out of the reservoia & eritical to protect the surface water inta&esvell as
limit the potential for contaminants to be introdddn close proximity to the intakes. Signs arst@ed on
the shore at either side of the line to inform as#rthe lake that the area is restricted. Trawlly,
watershed residents have placed buoys in the sumormhs to visibly demarcate the line. In 200&, th
Town assumed responsibility for placing the buaymark the reservoir area during the summer. No
markers are placed in winter to keep winter entisisiout of the area. Based upon this informatian,
committee has determined the following objective:

Objective:The reservoir area is well marked, in all seasand,its use restrictions are respected
and enforced.

Strategy for Achievement:
A. Work to place year-round markers to demarcatedbkervoir area.
e Potential Lead Agency & Partners:Board of Selectmen Canaan Water Department,
Canaan Drinking Water Protection Committee, NH DEH,Department of Fish &

Game (Winter Enforcement), NH Department of Safeiarine Patrol (Summer
Enforcement)

24



Canaan Street Lake Watershed Protection Plan August, 06

e Potential Funding Source:Town of Canaan
e Benchmark: Year-round markers are placed to demarcate tleevas area.

[l. Local Enforcement

Local enforcement is critical in ensuring proteatif drinking water resources. Without consistent
enforcement of established regulations, the recamaaigons identified in this plan will not safeguard
Canaan'’s drinking water resources. Part of develppilocal enforcement plan is working with statd a
regional officials to determine official jurisdioth and enforcement responsibilities. Enforcemént o
regulation is a necessary requirement to providiogess to quality drinking water and maintaining
Canaan’s quality of life.

Based upon identified issues for local enforcemit@t Committee has developed the following objestiv

Objective #1Regulations for the protection of Canaan’s wagsources are consistently
enforced.

Objective #2State, regional, and local jurisdiction is cleatsfined.

Strategy for Achievement:
A. Develop a local enforcement plan and identify pragdorcement agents.

o Potential Lead Agency & Partners:Board of Selectmen, Planning Board, Health and
Building Inspector, Canaan Water Department, Cafaarking Water Protection
Committee, NH DES

e Potential Funding Source:N/A

e Benchmark: Canaan has determined who will enforce local ragur, has established
set standards for enforcement, and has properipped the enforcement officer(s) to
carry out their duties. Enforcement actions akenavhen necessary, but in a manner
that respects individual property rights.

B. Bring town, county, and state officials togetheclarify questions regarding jurisdiction of
activities associated with Canaan Street Lake anavestigate issues regarding authority,
enforcement, and compliance.

o Potential Lead Agency & Partners:Board of Selectmen, Canaan Water Department,
Canaan Drinking Water Protection Committee, NH DEH,Department of Fish &
Game (Winter Enforcement), NH Department of Safeiarine Patrol (Summer
Enforcement)

e Potential Funding Source:Town funds

e Benchmark: Meetings are conducted and questions regardiiggjation are resolved.

[ll. Emergency Spill Response Plan

An Emergency Spill Response Plan is critical fastecting the quality of Canaan Street Lake. Damger
spills could be the result of a vehicular accidemnhearby roads, boating accidents, refueling of
recreational equipment, snowmobiling accidentsnkirsg vehicle, or a seaplane accident. Develoging
detailed Emergency Spill Response Plan will hetpalilocal emergency departments on how to take
action and possibly minimize harm to the drinkingtev supply if a spill ever occurs.

The Committee’s objective regarding the Emergerpgilt Response in the watershed is:
Objective Local emergency response departments are prefrarethergencies that may threaten

the water quality of Canaan Street Lake.
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Strategy for Achievement

Develop a comprehensive Emergency Spill ResporesetBIminimize contamination of Canaan Street
Lake.

o Potential Lead Agency & Partners:Board of Selectmen, Canaan Water Department,
Canaan’s Emergency Services, Canaan Drinking Wat#ection Committee, NH DES

e Potential Funding Source:N/A

e Benchmark: An Emergency Spill Response Plan is developedffect, and practiced
on aregular basis.

V. Education & Outreach

Education and Outreach is critical to achieving poshensive protection of the Canaan Street Lake
watershed. Outreach and education will help creatawareness of the value of Canaan Street Lake,
educate people about what's threatening its watality}, and encourage protective actions and behnalvi
change. Reaching out to community members alsesisvthem in the process and helps build local
support for the implementation of regulations aodective actions.

Objective:Develop a local awareness of the need to protantén Street Lake and other local
water resources.

Strategies for Achievement

A. Develop a watershed outreach campaign to infor@l lasidents about the importance of
protecting Canaan Street Lake. The outreach camiould educate homeowners about how to
reduce risks from potentially contaminating actestat their homes like septic systems, heating
fuel tanks, and yard care.

o Potential Lead Agency & Partners:Board of Selectmen, Planning Board , Canaan
Drinking Water Protection Committee, Canaan Lakso&gtion, Cardigan Mountain
School, Local Recreational Groups, UNH Cooperdfytension, NH DES

e Potential Funding Source:Town of Canaan, NH DES Drinking Water Source
Protection Program, NH DES Watershed Assistancat@Gagram

e Benchmark: An ongoing watershed outreach plan is developedraeffect.

B. Make information regarding the Watershed Protecitan easily available at the following
locations: on Town website and at the Town Offind &ibrary.

o Potential Lead Agency & Partners:Board of Selectmen, Planning Board , Canaan
Drinking Water Protection Committee, Canaan Lakso&&tion, Local Recreational
Groups,

e Potential Funding Source:Town of Canaan

e Benchmark: Information regarding the plan and its recommeindatis available at key
locations throughout Canaan.

C. Post information about how to protect Canaan Straké at the Lake’s public access points and
in local newsletters.

o Potential Lead Agency & Partners:Board of Selectmen, Canaan Water Department
Canaan Drinking Water Protection Committee, Carlade Association, Cardigan
Mountain School, Local Recreational Groups

e Potential Funding Source:Town of Canaan, In-kind donations
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e Benchmark: Helpful tips on how to protect Canaan Street Lal@posted at the Lake’s
public access points and circulated in local nettesie.

D. Take advantage of Project WET in local schooletzh students about the importance of water
resource protection. (State Contact: Jessica Mp@oordinator. NH DES, PO Box 95, Concord,
NH 03302. (603) 271-4071)

e Potential Lead Agency & Partners:Canaan Drinking Water Protection Committee,
Mascoma Valley SAU, Cardigan Mountain School, NHDE

e Potential Funding Source:undetermined

e Benchmark: Project WET curriculum and activities are beinidjzed in local schools to
educate students about water resources.

V. Comprehensive Testing Program

The Committee recognizes that more water qualits daeds to be collected prior to the implementatio
its recommendations. While VLAP, NH DES, the TowfrCanaan, and the Canaan Water Department
have conducted a significant amount of testingditte collected is, at this time, insufficient to
scientifically support some recommendations madhigplan. In light of this, the Committee reakzthat
some of the recommendations made in this plan nhiglthard sell.” However, the previously collected
data does suggest a gradual decline in lake watdity]

Without fully understanding the causes behind ddiggawater quality, the Town will not be able to
appropriately manage and mitigate pollution souesesidentified water quality threats. Consequentl
absent the data, the Committee has attempted te thakstrongest recommendations possible that will
result in the full protection of water supplieshiit the Canaan Street Lake watershed.

Based upon the recognized need for more sciestifidy of Canaan Street Lake the committee has
identified the following objective:
Objective:A comprehensive testing regime and body of dagarding the water quality of
Canaan Street Lake exists.

Strategy for Achievement

Hire a qualified, experienced environmental scirdgr engineer to prepare a comprehensive
testing regime for the Lake.

o Potential Lead Agency & Partners:Board of Selectmen, Canaan Water Department,
NH DES, UNH, Plymouth State

e Funding: NH DES Watershed Assistance Grant Program,

e Benchmark: A testing regime is determined and carried outhieyTown.

VI. Plan Implementation & Expansion of the Drinking Water Protection
Process

While the Committee has accomplished the goal aftidig the Canaan Street Lake Watershed Protection
Plan, the next step in the process is for the fgdre adopted and implemented. On way to ensure
implementation is reappoint the Committee for arptfear, so that they can begin the plan’s
implementation.

Additionally, the process that was applied towamatgcting the Canaan Street Lake watershed shésdd a
be expanded and applied to the remaining five pubinking water systems located outside the whests
Each of these water systems will benefit from seymmtection and should be included in water resour
protection efforts. Also, consideration shouldgbeen to protecting Canaan'’s stratified drift aguif
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The Committee’s objectives for plan implementationl the expansion of the drinking water protection
process are:

Objective #1The Canaan Street Lake Watershed Plan is adoptetingulemented.
Objective #2All drinking water resources in Canaan have stewel of water quality protection.

Strategies for Achievement

A. Reappoint the Canaan Drinking Water Protection Catamfor an additional year to shepherd
implementation of the Canaan Street Lake WaterBtaaul

o Potential Lead Agency & Partners:Board of Selectmen, Canaan Drinking Water
Protection Committee
e Potential Funding Source:N/A
e Benchmark: Canaan’s Drinking Water Protection Committee appmointed and the
recommendations made in the plan are being implesden
B. Extend the Source Protection Process to includeudllic water supplies in Canaan and other
valuable drinking water resources such as locaiferu

o Potential Lead Agency & Partners:Board of Selectmen, Planning Board, Canaan
Drinking Water Protection Committee, NH DES, Grarfitate Rural Water Association,
Upper Valley Lake Sunapee Regional Planning Conioriss

e Potential Funding Source:N/A

e Benchmark: Canaan’s drinking water resources are includedTiown-wide drinking
water protection plan.

Chapter 6 — Emergency Response Plans

Emergency Response Plans describe the steps thht betaking if any or all of the sources fromdhe
public water systems become contaminated, decliryeeld, or were lost for any reason. At this tjrife
State of New Hampshire only requires that Emerg&esponse Plans be completed and on file for
Community Water Systems. Both the Canaan Wateani@gnt and Cardigan Mountain School have
completed minimum requirements of an Emergency &espPlan. These plans are on file and can be
reviewed at NH DES in Concord, NH. However, destie fact that the Canaan Water Department has a
completed plan on file with NH DES, it is still the Town'’s best interest to conduct a detailed Berecy
Response Plan for local emergency providers.

Chapter 7 - Conclusion

The Canaan Drinking Water Protection Committee wdrlith a variety of individuals, groups, and
agencies to develop this Watershed Protection Flamnext step is to share the plan with the conityjun
to develop local support for implementation. Adifially, it is important that the Canaan Drinkingaisf
Protection Committee continue to exist in ordeshliepherd implementation of these recommendatifss.
evidenced by this plan, the Committee has alrealyed an important role in developing watershed
awareness, identifying current concerns, and hgsrb plan for the future of the Canaan Streeelak
watershed.

The management objectives and strategies identifittis plan represent one step in a multipleestag
process to protect water quality. As strategiesmplemented and goals and objectives are metonew
need to be developed and the watershed plan vell teebe amended to reflect these changes. No
planning process is complete without a review efltenchmarks set forth in a management plan. The
benchmarks outlined in Chapter V should be rewdsiteriodically to evaluate whether strategies Haaen
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successfully implemented. In order to keep tha plarrent and practical, and for this plan to be
successful, benchmarks will need to be met or elezbe

The Committee believes that Canaan Street Lakabiother drinking water sources within the Town
should be considered as long-term resources tleat toebe properly protected for all generations.
Preservation of these resources should occur iarmer that maintains water quality so that it igasd,
or better, in one hundred years as it is todayth@it comprehensive protection, that is adjusteabidress
future threats, Canaan’s drinking water resouraagine risk of being contaminated and potentially
unusable for future generations.
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Glossary

Algae Bloom: Population explosion of phytoplankton in resporeseltanging environmental
conditions, including nutrient over-enrichment fravastewater and non-point sources. Blooms
can result in oxygen depletion and biological inpac
www.wetmaap.org/References/glossary.html

Atmospheric Deposition: The contribution of atmospheric pollutants or cheahconstituents to
land or water ecosystems. Deposition results fraternals in rain or snowfall, combined with
dry dust fallout. Increasingly, atmospheric sour@esrecognized as a significant source of
nutrients and contaminants to coastal systemsv.wetmaap.org/References/glossary.html

Community Water System: serve at least 25 residents on a year round bEgsmples include
municipal water systems and systems that servelenbbime parks, condominiums, and single-
family housing developments. (Env-Ws 300)

Disinfectant Byproducts: Pollutants formed when organic materials in a dngkvater source react
with the disinfectant, such as chlorine or ozormghalomethanes (THMs) are a major group of
disinfection byproductsvww.abag.ca.gov/bayarea/sfep/reports/soe/soegloss.fExposure
to DBPs in drinking water has been linked to theettspment of bladder cancers and may
cause some risk to reproductive health (EPA).

Ecological Services: services which humans derive from ecological fundisuch as
photosynthesis, oxygen production, water purifmatand so onvww.eman-
rese.ca/eman/reports/publications/rt_biostrat/clh¢@8

Epilimnion: Epilimnion is the top-most layer in a thermallyadified lake, occurring above the
deeper hypolimnion. It is warmer and typically laalsigher pH and dissolved oxygen
concentration than the hypolimnidmttp://en.wikipedia.org/wiki/Epilimnion

Eutrophic: Having waters rich in mineral and organic nutrigthtst promote a proliferation of
plant life, especially algae, which reduces thealiged oxygen content and often causes the
extinction of other organisms. Used of a lake argp@Iwww.bbmwd.org/vocabulary.htm

Flushing Rate: represents the volume of water that passes thrtheglake’s outlet in one year and
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signifies how often the water in the lake is repthby fresh water. (Jeer et al., 1997).

Hypolimnion: The hypolimnion is the bottom and most dense layevater in a thermally
stratified lake. It is the layer that lies belove tfhermocline. Typically, it is non-circulatory and
remains cold throughout the yeattp://en.wikipedia.org/wiki/Hypolimnion

Impervious Cover: Land surfaces with a low capacity for soil infilicn, for example paving,
roofs, roadways, or other human structures. Thegoiee of impervious cover increases runoff
and affects the quantity and composition of nonpsaurce.
Owww.wetmaap.org/References/glossary.html

Non-community Non-transient Water System: serve at least 25 people, for at least 6 monthyezar.
These systems typically serve daycare facilitiespsls, and commercial properties.
Typically, non-community non-transient systems ed¢he same groups of people on a regular
basis. (Env-Ws 300)

Non-community Transient Water System: serve at least 25 people, for at least 60 dayyezar.

These water systems serve restaurants, campgrouotids, recreational areas, and service
stations.

Nonpoint Source Pallution: Pollution from many diffuse sources that cannoattebuted to one
identifiable "point,” such as a discharge pipe. Ndéfution is caused by precipitation,
atmospheric deposition, percolation, and runofftaming sediments, nutrients, and organic
and toxic substances generated by various landamgkBuman activities. Rainfall can cause
soil erosion and create runoff, which carries sedit® and pollutants to receiving water bodies.
Owww.scdhec.com/ocrm/html/glossary.html

Oligotrophic: The state of a poorly nourished, unproductive gt is commonly oxygen rich
and low in turbidity. Relatively low amounts of niehts (phosphorus and nitrogen) in the
water column. Refers to an unproductive, nutrierdrgake that typically has very clear water.
Dwww.great-lakes.net/humanhealth/about/words_o.html

Point Source Pollution: pollution originating from a single point such apgs, ditches, wells,
vessels, and containerswww.nwrc.usgs.gov/fringe/glossary.htmi

Sanitary Protective Radius: a 75-100 foot radius around a well, which must detolled by
the water supplier through ownership or easemé&he extent of the Sanitary Protective
Radius is dependent of the permitted productionmel of the well. (NH DES)

Source Water: Untreated water (i.e., raw water) used to produgekihg water.[]
www.cdc.gov/mmwr/preview/mmwrhtml/ss5108a4.htm

Storm water Runoff: The water, which is not absorbed into the grodudng and after a storm
which then flows over the landlwww.cascadelink.org/neigh/ghfl/pcpAppendixB.html

Stratified Drift Aquifer: a geologic formation of predominantly well-sortedisnent deposited by
or in bodies of glacial melt water, including grgwsand, silt, or clay, which contains sufficient
saturated permeable material to yield significargrdities of water to wells. (NH DES)

Synthetic Organic Chemicals: Man-made (anthropogenic) organic chemicals. SomeésSfde
volatile; others tend to stay dissolved in watstead of evaporating.
Owww.afrpa.hg.af.mil/kelly/Terms/sterms.html

Thermocline: the level dividing a lake into two layers, an upp@armer one (epilimnion) and a
lower colder one (hypolimnion). The temperaturealigudrops several degrees centigrade over
just a few meters at this level. www.unep.or.jp/ietc/publications/short_series/|asarvoirs-
3/8.asp

Trophic State: the degree of biological productivity of a wateidigoBiological productivity
generally relates to the amount of algae, aquédiatg, fish and wildlife a water body can
produce and sustainl www.cityoforlando.net/public_works/stormwater/lalgessary.htm

Vegetative Buffers: Vegetated areas adjacent to streams, ponds,ettprotect those water
resources from pollution, prevent erosion of thekseof these water resources, provide
wildlife food and cover, and shade the adjacenewahoderating temperatures for aquatic
species[1 www.chaddsfordpa.net/glossary.htm
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Volatile Organic Chemicals: these are chemicals of an organic nature (congimydrogen,
oxygen, and carbon), which readily volatilize, @vel from the water into the air. Most such
substances are industrial chemicals and solveheselpotentially toxic chemicals are used as
solvents, degreasers, paints, thinners, and fBetsause of their volatile nature, they readily
evaporate into the air, increasing the potentipbsxre to humans. Due to their low water
solubility, environmental persistence, and wideadriadustrial use, they are commonly found
in soil and waterhttp://www.nalms.org/glossary/lkword v.htm

Watershed: The area of land from which rainfall (and/or snowltndrains into a single point.
Watersheds are also sometimes referred to as deab@sins or drainage areas. Ridges of
higher ground generally form the boundaries betweaiersheds. At these boundaries, rain
falling on one side flows toward the low point afeowatershed, while rain falling on the other
side of the boundary flows toward the low pointadfifferent watershed:
www.soil.ncsu.edu/publications/BMPs/glossary.html

Watershed Imperviousness: the percentage of impervious cover by area withdeaelopment site
or watershed, often calculated by identifying inyp@us surfaces from aerial photographs or
maps.Jwww.epa.gov/watertrain/protection/glossary.htmi

Wellhead Protection Area: the surface area under which groundwater flowsgmeducing
well. For bedrock wells, a WHPA is typically adit circle where the radius is determined by
the maximum daily amount of water withdrawn frora thell. For gravel wells, the WHPA is
calculated from existing hydrogeologic informati@garding subsurface flow. (NH DES)

Wetlands: Those areas that are inundated or saturated bycguof ground water at a frequency
and duration sufficient to support, and that undemal circumstances do support a prevalence
of vegetation typically adapted for life in sat@éisoil conditions. Wetlands generally include
swamps, marshes, bogs, and similar areas.
Owww.ieca.org/Resources/Reference/DefinitionsTZ.asp
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Water Protection Plan APPENDIX A: PUBLIC WATER SUPPLIES

SYSTEM SYSTEM POPULA- | WELL WELL YIELD
NAME ADDRESS TYPE TION TYPE | DEPTH (Gpm)
CANAAN
WATER FERNWOOD 1 million
DEPT FARMS RD Community 600 Surface -- (gpd)
CARDIGAN
MOUNTAIN BACK BAY
SCHOOL RD Community 300 BRW 540 23
CARDIGAN
MOUNTAIN BACK BAY
SCHOOL RD Community 300 BRW 525 12
COUNTRY
VILLAGE
MHP STEVENS RD| Community| 50 BRW 0* 30
COUNTRY
VILLAGE
MHP STEVENS RD| Community| 50 BRW 650 0.00
PLEASANT
VALLEY
MHP SOUTHRD Community 73 BRW 335 50
Non-
BARKER community
STEEL CO Non-
INC RTE 4 transient 35 BRW 490 50
Non-
INDIAN community
RIVER ROYAL RD, Non-
SCHOOL RTE 4 transient 600 BRW 820 9
MASCOMA Non-
VALLEY community
REG HIGH 27 ROYAL Non-
SCHOOL RD, RTE 4 transient 530 BRW 410 33
CRESCENT Non-
CAMPSITES | FERNWOOD | community
NORTH FARM RD Transient 211 BRW 500 0.00
CRESCENT Non-
CAMPSITES | FERNWOOD | community
SOUTH FARM RD Transient 25 BRW 190 15

Active Public Water Supplies — Canaan, NH

Source: NH DES
(Public water supplies located within the Canaare&tLake Watershed are denoted in boldface
type.)
*0 indicates that well depth is unknown.

¥0.00 indicates that the well’s yield is unknown.
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Water Protection Plan APPENDIX B: KNOWN OCCURANCES
RARE & EXEMPLARY SPECIES CANAAN STREET LAKE
WATERSHED

New Hampshire Natural Heritage Bureau

Known occurrences of rare species and exemplary natural communities in the Canaan Street Lake Watershed
(HUC 12 code 010801060101)

Listing Status

Name - Occurrence # (unique identifier) Quality Rank Precision State Federal LastObs
Natural Community

Rich mesic forest - 037 B- S - - 2000
Plant species

Ginseng (Panax quinquefolius) - 026 M T -- 1992
Heart-leaved Twayblade (Listera cordata) - 007 H M T - 1908
Reversed Bladderwort (Utricularia resupinata) - 005 M T -- 1963
Squirrel Corn (Dicentra canadensis) - 022 B S T - 2000
Vertebrate species

Common Loon (Gavia immer) - 025 M T - 2000
Common Loon (Gavia immer) - 188 S T - 2003
Common Loon (Gavia immer) - 216 S T - 2003
Ranks Precision

A-D = Excellent (A) to poor (D) S = Location known to within ca. 300 feet

H = Historical (not observed within the last 20 years) M = Location known to within ca. 1.5 mile
X = Extirpated M = Location known only to place name (ca.5 miles)

T = Threatened

31 May 2006
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Water Protection Plan APPENDIX C: SOURCE PROTECTION PLAN
CARDIGAN MOUNTAIN SCHOOOL & CRESCENT CAMPSITES

In addition to addressing water quality threat€émaan Street Lake, this plan is also concerndd wit
protecting the water quality of Cardigan Mountagh&ol and Crescent Campsites, which are registered
public water supply systen8.

Both Cardigan Mountain School and Crescent Cangpsitéain their water from groundwater sources.
Like a watershed, it is important to note that grbwater sources also have “land” areas that cané&ib
water to a producing well. Depending on a wagstesn'’s classificatiof!, each system is required to
maintain specific drinking water protection ared$ie size and type of the protective areas arerigpe
upon the type of groundwater source being utilikertirock or gravel) and the quantity of water pudhpe
from the well. Between the two systems, the growater protection areas employed are: Wellhead
Protection Areas and Sanitary Protective Radii.

While the recommendations generated in Chapter pfieeide protection to all drinking water supplies

the watershéd, including private wells, this Plan specificallgdresses Cardigan Mountain School and
Crescent Campsites by identifying specific thréatsach system’s sources and suggesting management
recommendations to mitigate the identified threats.

Cardigan Mountain School

Description

Cardigan Mountain School develops its water sufipiyn two bedrock wells located in an athletic field
the southern end of its property. Well #1 hasttdef 540 feet and yields twenty-three gallons per
minute. Well #2 has a depth of 525 feet, yieldslte gallons per minute, and is located in a bejoade
vault.

Water from the wells is pumped to a pump house ez flow from each well is combined and
chlorinated for disinfection purposes and transfémo a 100,000-gallon storage tank. Water is then
pumped and distributed to the campus buildings bydao-pneumatic system. Also installed on the
system, is a fire pump capable of pumping 1,00®galper minute at ninety pounds of pressure for
approximately one hour. The fire pump pressuriaas municipal fire hydrants located around campus,
and charges the sprinkler systems located withimpess buildings. The Cardigan Mountain School fire
hydrants are frequently tapped by the Canaan FegaBment to rapidly fill truck tankers supportitgir
fire fighters at off-campus, private property fires

The system has twenty-three service connectionsanes a population of 300 people. Water provided
by Cardigan Mountain School has met all the StateRederal Safe Drinking Water Act requirements set
for drinking water quality. The School has alstabished a Wellhead Protection Area (WHPA), over t

0 New Hampshire Drinking Water Rules define a publater system as “a system for the provision to the
public of piped water for human consumption if sackystem has at least 15 service connections or
regularly serves and average of at least 25 indalt&ldaily at least 60 days out of the year.” (@eaEnv-
Ws 300)

2L public water supplies are further classified ifticee categories based upon the level of servioagwa.
System classifications are: Community Water Systéyias-community non-transient systems; and Non-
community transient systems.

%2 Due to the fact that the Canaan Water Departmardialgs its drinking water from Canaan Street Lake,
the objectives and recommendations in Chapter Beadds potential threats to the system’s waterlgupp
For more detail about the Water Department’s dgliggstem and water quality please see Appendix G.
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area of land under which groundwater flows towdh@sSchool’s wells, and a Sanitary Protective Redii
each well.

Unlike most WHPAs for bedrock wells, the size ahdpe of the School’s WHPA was determined using a
fixed radius that was modified based upon groundmidw. If the watershed boundary did not bigbet
WHPA, it would be a circle with a fixed radius qgfmoximately 4,200 feet. However, the western side
the WHPA follows the watershed boundary for Canafiaet Lake because groundwater flows outside of
the boundary do not flow towards Cardigan Moungdhool’s wells. Additionally, due to differences i
production volume, each well has a separate Sgritadius. Well #1 has a Sanitary Radius of 200 fee
and Well #1 has a Sanitary Radius of 175 feet.

Identified Contaminants

Below is a summary of PCSs identified by a reviéWbl DES Source Water Assessment Reports, NH
DES on-line OneStop Database, NH DES Sanitary $ar@ardigan Mountain School’s Drinking Water
Protection Plan, and a windshield survey of tha.are

According to the review of available data, Welll#ls one identified PCSs within its Sanitary Pravect
Radius. Well #2 also has an identified PCSs wiltsirsanitary radius, although it is not from a larse.
Additionally, three other PCSs have been identifigtthin 1,000 feet of the wells. The risks listeglow
are in no order of priority.

Parking Area
A parking area is within Well #1’'s Sanitary radarsd located approximately 175 feet, upslope ofitak

The parking area provides vehicular access to dlek bntrance of the School’s sports complex and its
practice fields. Additionally, the School parkssbsa overnight in the same vicinity.

Since they are impervious, paved parking areasaahlonpoint pollutants, like oil and gas, depasftem
vehicles. Nonpoint pollutants that collect on gaeking area are likely to be washed from the pardgm
when storm event or snowmelt occurs and transparéal the fields that house the School’s wells.
Volatile Organic Chemicals (VOCs), like the gaseladditive MtBE, are just some potential contamisan
present in stormwater flows from transportatiomtell surfaces.

Underground Storage Tanks

Cardigan Mountain School has five underground gmtanks in operation, which store heating fuetlffer
School’s facilities. Currently, all undergrounarstge tanks in use at Cardigan Mountain School theet
current standards for tank safety and leak detectidowever, in the early 1990s two tanks at theekt
were found to be leaking heating fuels into the@urding environment. Upon discovery of the ledks,
School removed the tanks and has since remediatadsties to NH DES'’s approval. Leaking
underground storage tanks can introduce VOCs Irg@tound and potentially contaminate groundwater
supplies.

Lawn Cover

According to the Source Assessment Report condumtédH DES in 2001 for Cardigan Mountain School
more than ten percent of the WHPA has agricultcoakr. Due to assessment methods used, open fields
and/or lawns are included in the agricultural essent. Based upon a windshield survey of the Stshoo
WHPA, it appears most of the agricultural area tedrin the Source Water Assessment are grassesl area
associated with the School and surrounding resilesidvelopment.

In order to protect the quality of their wells Cagigh Mountain School does not apply fertilizers or
pesticides to the athletic fields where the welkslacated. The School does apply fertilizers pesticides
to its upper fields and grassed areas. A portidhese upper fields is located within 1,000 fefethe Well
#1. Fertilizers and pesticides applied to lawns @antaminate groundwater supplies if applied irpprty.
However, fertilizer application to the School’s @pfields does not pose a significant risk to tebddI’s
water supply.
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Buried Well

Well #2 is housed in a below grade vault, meaniregvtell is located under the surface level of theugd.
According to Sanitary Surveys completed by NH D&®uried well is subject to contamination if flondi
occurs. Additionally, inspection and maintenantthe well is made more difficult as the well istno
easily accessible.

On-Site Septic Systems

Three of the School’s on-site septic tanks aret&mtavithin 1,000 feet of well #1. Effluent frometbe
tanks is pumped away from the wells to a largek tanated at the intersection of Back Bay Road and
Alumni Drive, where the effluent is pumped to theh&ol's leach field located outside of the Canagre®
Lake watershed. It is unlikely that the Schookptic system is a threat to its drinking water sypp
While the School’s septic system is not a thre#drge portion of the developed areas of the Carsdisget
Lake watershed falls within the WHPA for Cardigaiowitain School. With no municipal sewer in the
area, each residence must rely on on-site segiersg to treat their household wastewater. Asdnote
earlier in the plan, septic systems can be a saifrdsease causing pathogens if not properly raaiat
as well as a source of harmful chemicals if imprgpeased to dispose of household hazardous wastes.

Hazardous Waste Handler

Cardigan Mountain School is registered with theeStmder the Resource Conservation and Recovery Act

(RCRA). RCRA sites store, manage, or generatertiaga substances, which may be highly flammable,
corrosive, or toxic and require careful handling/an disposal. In researching the RCRA manifests f
Cardigan Mountain School on NH DES’s One-Stop ae-lilatabase, it appears that the School mainly
generates waste oils from maintenance activifidee generated wastes are not a threat to the Sghool
water supply, as long as best management practied®llowed and the wastes are properly stored and
handled.
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Figure 1 Cardigan Mountain School
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. Recommendations

Cardigan Mountain School has a Well Head Proted®ilam that addresses the identified contaminants
listed in Section Il above. The plan has beerffegcesince 1991 and is on file at Cardigan Moumtai
School. The plan has been reviewed and the recomemiens suggested for the identified threats @ife s
valid. Below is a brief summary of the School’steraquality management efforts.

¢ No fertilizers/pesticides applied to fields wherater supply wells are located

¢ Send informational mailings every three years abaier quality protection to residences within
the School's WHPA
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e Underground storage tanks undergo regular inspeblydNH DES. Non-compliance issues are
repaired.
e Hazardous materials are handled and disposed pégyo

To the extent practical, the School and the TowBafiaan may want to coordinate educational mailings
within the watershed to minimize costs.

Crescent Campsites

l. Description

Crescent Campsites obtains its water from two betdweells, which are identified by NH DES as separat
regulated drinking water systems. The two systeraonnected, but only for emergency purposes.
During normal system operation, the connection betwthe two systems is valved off and they run
independently of each other. The system descniptiwe as follows:

Crescent Campsites — Soutitains its water from a single bedrock well, vatheported depth of 190" and
yield of fifteen gallons per minute. The well achted approximately twenty-two feet north northeés
the owner’s trailer in a below grade, concretaititault. Water is pumped from the well via subriides
pump to two Well X-Trol captive air pressure tahdsated inside the workshop building. Water frdmst
system is distributed on one line to the trailedl another is metered and distributed to forty cateps

(NH DES Sanitary Survey)

Crescent Campsites — Northtains its water from a single bedrock well, whitas a reported depth of 500
feet and yield of thre gallons per minute. Thelvgelocated approximately seventy feet east ofnbw
pump house. Former overburden water supply sofdegswells and spring) are not connected with the
current system. Water is pumped via submersibhegpiiom the well to three Well X-Trol captive-air
pressure tanks located inside the pump house.eTsermeter in place and water is distributedhéo t
thirty-five sites served by the system.

At this time there is no continuous water treatnfeneither system. As the wells sit idle over tiater
months, stagnated water in the wells has the pbdidevelop bacterial activity. In order to rera@any
bacteria that may have developed over the winterthsy both systems undergo shock chlorination
treatment prior to the opening of the Campsitestasonal use. As a non-community transient system,
shock treatment is usually effective in eliminatlmarteria from the system. However, accordingdtew
quality results provided on NH DES’s OneStop orelifatabase, total coliforms were present in samples
taken in May 2003 and June 2001. Coliform bactaréaan indicator that disease-causing organisnys ma
be present in the water supply. Bacteria havébaen present in water samples collected for egtixgem
since June 2003.

As a non-community transient system, Crescent Caegois not required by NH DES to establish a
WHPA for their drinking water source. However thampground is required to apply a sanitary radius
around each well. Fd&rescent Campsites — Sotitle sanitary radius is seventy-five feet. Theataan
radius forCrescent Campsites — Noiith150 feet.

Il. Identified Contaminants

Below is a summary of PCSs identified by a reviéWbl DES Source Water Assessment Reports, NH
DES on-line OneStop Database, NH DES Sanitary $anand a windshield survey of the area. Five
potentially contaminating activities have been tded, two of which are located in the sanitardites for
CrescenCampsites — SouthDue to the close proximity of the two systems idtentified PCSs apply to
both water sources.

Aboveground Fuel Tanks
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The Campsite has two aboveground storage tanksebbedthin 500 feet o€rescent Campsites — North
and within 250 feet of th€rescent Campsites — Souiine closer tank stores propane while the second
tank stores diesel fuel. The diesel storage tamécated on an impervious surface and is downignad
from both wells. Unlike other fuels, propane doespose a contamination risk to soil and water
(Campbell-Parnell, 2006). While the diesel tanksinot pose a significant risk to the water suppligere
is still the possibility of contamination if a leakcurs.

On-Site Septic Systems

As noted previously, on-site septic systems caa beurce of harmful pathogens if improperly maimedi
or sited. The septic systems for Crescent Cangpaitelocated approximately 1000 down gradienodi b
water supplies. Additionally, there is a sepassgtic system for the owner’s home located appraseig
200 feet south of th€rescent Campsite — Soudhd just outside the well’s sanitary radius. Agaeptic
systems can be a source of harmful pathogens adicals if improperly maintained or used.

Minor Road

Both Fernwood Farms Road and the Campsite’s prieate pass in close vicinity of either water source
Fernwood Farms Road is within 250 feet of @rescent Campsite - Soutlhile the private road passes
directly through the well’s sanitary protective iz&l ForCrescent Campsite — NortRernwood Farms
Road is approximately 500 feet from the water sewamd the private road passes within 150 feeteof th
source. Roads are considered a potential contéioringource because of the potential for spill from
vehicles along with their ability to contributerionpoint pollution. VOCs are just some potential
contaminants.

Home Parking Area

The parking area for the owner’s residence is kxtatithin the sanitary protective radiusG@riescent
Campsite — SouthAccording to NH DES, the only activities to tgiace within the sanitary protective
radius are those directly related to the functigroha well or those that are non-threatening ttewa
guality. The presence of vehicles parked withimghnitary protective radius does pose a riskaawtll’s
water quality. Vehicles are known source of VO ipollute water supplies.

Dumpster
According to NH DES Sanitary Survey for Crescenm@aites, the Campsite’s dumpster is listed as a

PCSs. While the dumpster is mostly used to dispbgeneral wastes, it could potentially cause
contamination if it is used to dispose of hazardoaserials, such as batteries, motor oils, or éhgan
products. If hazardous materials are disposed tférdumpster, they may accumulate and be released
the ground through holes in the dumpster or wherdtimpster is emptied. The dumpster is locatechdow
gradient and within 500 feet of either source alat a significant threat to either water sourdewever,

it still poses a minimal contamination risk.

. Recommendations

After reviewing the potential source of contaminatfor the Crescent Campsite systems, the following
management priorities were developed.

Source Protection Education
Produce and distribute a source protection broctieseribing the sources of the Campsites’s water, t
necessity for protecting these sources, and tipsdtect the Campsites drinking water supplies.

Management of Diesel Fuel Tank

Install a secondary containment structure adegoatentain a spill equal to 110 % of the contais¢otal
capacity. The containment structure may be a lmaale from an impervious surface, such as conaste,
long as no unsealed cracks or holes are presadtDES)

Septic System Maintenance
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Appropriate maintenance and use of the septicregstecated on the Campsite’s property is key tar the
proper functioning. Generally, septic tanks shdwddtleaned out every three to five years, depgnalin

the size of the tank and the amount and qualigobifls entering the tank. Checking the sludgesaain
build-up within the tank can also help determineewimaintenance needs to occur. Tank cleaning ghoul
be done by a commercial septic tank cleaning seicegular intervals (Jemison 2004).

Relocation of Parking Area

Parking next to the well fo€rescent Campsite — Southakes the source vulnerable to contamination from
spills or leaks associated with the vehicles. llgeparking should be relocated away from the veeit
outside of its sanitary protective radius. HoweWarelocation is not a possibility, vehicles skabbe well
maintained to minimize any fluid leaks. Additiolyakhe Campsite may want to monit@rescent

Campsite — Soutfor VOCs.

Management of Dumpster

Potential contamination threats from the dumpsderlwe minimized by: relocating the dumpster a safe
distance away from the Campsite’s water sourcéscating the dumpster on an impervious surfaceh suc
as a concrete slab, that prevents spills from iegdnto surrounding soils

Water Protection Plan APPENDIX D:
Env-Ws 386.18 Protection of the Purity of Canaan $et Lake and Its
Watershed.

(a) The purpose of this rule is to pobtthe purity of water of Canaan Street Lake winsdhe
principle drinking water supply for the town of Geam.

(b) This section shall be effectivehintthe Canaan Street Lake watershed above thet olatin
which is located at approximate latitude 43° 39'3@fgitude 72° 01'45", in the town of Canaan.

(c) Any person violating these rulealkhin accordance with RSA 485:26, be guilty of a
misdemeanor if a natural person or guilty of arfgld any other person.

(d) Under the provisions of RSA 485:®% town of Canaan and its agents may enter abnadle
times any land or property within the drainage arteutary to the Canaan Street Lake public water
supply in the town of Canaan for the purpose oéstigating sanitation within the watershed androthe
sources of potential water contamination.

(e) Where any provision of these rugeis conflict with state law or other local ordirzes, the
more stringent provision shall apply. These ruledishot amend or alter any federal or state lawbe or
local ordinance or rule.

() Any deviations from these rulesIsba by written consent of the division in accanda with
Env-Ws 386.03 and the town of Canaan. These pomssshall not apply to employees of the board of
water commissioners engaged in the performanceadssary duties for the protection and controbaf s
pond.

(g) The town of Canaan shall post arsany of the prohibitions contained in (h) belowalitpublic
access locations where persons might reasonaldygesrted to access Canaan Street Lake or its
tributaries. This posted summary may also containpohibitions enacted by local ordinance.

(h) These restrictions shall include:

41



Canaan Street Lake Watershed Protection Plan August, 06

(1) A person shall not build, continue or maintaibuilding or structure of any kind in which animak
fowl are kept, within 75 feet of Canaan Street Lakeavithin 75 feet of any inlet or tributary thebeexcept
in such cases as the board of water commissionaysaftow, and under such rules as it may require;

(2) A person shall not permit wastes, or waterstiaze been used for washing or cleansing either
materials, persons, or food, to run into said lakeénto any inlet or tributary thereto;

(3) A person shall not throw or deposit any deadah fish, or parts thereof, or any food or asicl
perishable or decayable, or any dung either humamimal, into said lake, or permit any above waste
remain within 75 feet of any inlet or tributary teéo, or on the ground surface within 75 feet of itet
tributary thereto;

(4) A person shall not throw any sawdust or allow aawdust to fall into said lake, or into any trive
tributary thereto;

(5) A person shall not trespass, boat, bathe, s¥ismor carry on any activity whatever whether of
recreational, occupational or other nature, invilagers or on the ice of Canaan Street Lake, sduHioe
about 1,200 feet northwest of the Lake's southesstipart , beginning at a point on the westerlystad
the center line of the road which exists adjacerié present property line between Gorand and bams
and extending across said Lake to the stone jetthe easterly shore. The 2 extremities of sucheatd
be properly marked by the local water works autigad that they can be readily identified and obser
by the general public;

(6) These provisions shall not apply to employdab® board of water commissioners engaged in the
performance of necessary duties for the proteaimhcontrol of said pond; and

(7) A person shall not throw, deposit or allow ¢onain upon the ice of the waters of said pondponu
that of any inlet or stream tributary thereto, amgtter, waste, or materials such as are descnibéd),i (3)
and (4) above.

Source. #6521,6:#-97 (See Revision Note at
chapter heading for Env-Ws 300)

Water Protection Plan APPENDIX E: WATER QUALITY RES ULTS
CANAAN STREET LAKE

Algal Abundance

Chlorophyll-a concentration is used as an indicafa@lgae abundance. Since algae contain the green
pigment chlorophyll, the concentration of chlorolptayfound in the water gives an estimation of the
concentration of algae. Although algae is natynatbsent in all lakes and ponds, an excessive anafu
any type is not beneficial. Algal concentratioas increase with additional phosphorus inputs from
nonpoint sources in the watershed.

Generally a concentration of chlorophyll-a of lésan 4 mg/mindicates that water quality conditions are
“good” and representative of oligotrophic lakesH NES classifies chlorophyll-a concentrations df-%5
mg/nT as “more than desirable,” and a concentrationtgréaan 15 mg/fhas “nuisance amounts”
indi(r:%tive of eutrophic conditions. The mean chfifryll-a concentration for New Hampshire lakes.327
mg/nt.

Since VLAP monitoring began at Canaan Street Laki9B8, chlorophyll-a measurements have fluctuated
between 1.80 mg/frand 6.92 mg/rh Fluctuations in the data make it difficult tsdérn whether the

overall amount of chlorophyll-a is increasing ocdmsing. A trend line on the graphed data by N\ESD
implies that the presence of chlorophyll-a in taleel water is slightly increasing (VLAP 2003). Howe
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both the trend line and annual results remain bedbw the state average. The presence of chloheality
2004 was measured at 2.50 mg/m

Phytoplankton

Phytoplankton serve as indicator species of geitedkalquality. An abundance of cyanobacteria (blue
green algae), such asiabaenaAphanizomenqrOscillatoria, or Microcystismay indicate excessive
phosphorus concentration or that the lake ecolsgyt of balance. On the other hand diatoms ssich a
Asterionella Melosira, andTabellariaor golden-brown algae such @sobryonor Chrysosphaerellare
typical phytoplankton of New Hampshire’s oligotrapkakes. In shallow warm waters with minimal wave
action (such as a cove), filamentous green algag,grow in a form that looks like a mass of greettan
candy (VLAP 2003).

Phytoplankton populations go through a natural ssgion over the course of the growing season. For
example, in the spring diatom algae are most amindauring the months of May and June green algae
are typically the dominant species. From mid te Bummer, blue green algae often dominate. Many
factors influence this succession including lighttrients, water temperature, and the amount dfigga
from zooplankton.

At Canaan Street Lake, phytoplankton data is rgadiailable for the period from 1988- 2004. Ten of
these sampling events took place during the madnilnlg when green algae are typically most abundant
Over the course of the seventeen-year samplingrigighe golden-brown algaBjnobryon were most
frequently encountered followed by diatossterionella andTabellaria which occurred with equal
frequency. All of these algae species are typi€&dlew Hampshire’s less productive lakes, sugggstin
good water quality. There are, however, sevei@nded samplings of toxic blue-green algae (i.e.
AnabaenandMicrocystig. Overall, the presence of all phytoplanktonhia take is relatively sparse
(VLAP, 2004).

Cyanabacteria

Cyanobacteria are a type of blue-green algae avelleen identified in some of the oldest fossilevin
on Earth (3.5 billion years old). Today, they ane of the largest, most important groups of béectnd
are rich in chemical diversity. For example, tigarmbacteriunSpirulinahas long been valued for its
protein content. However, some species of cyarieliacare toxic to humans and animals.

Cyanobacteria naturally occur in all New Hampshakees and ponds and are part

of the aquatic food web. In New Hampshire, the fowst common cyanobacteria includetabaena
AphanizomenaqrOscillatoria, andMicrocystis Although they are the most common cyanobactetind
in our lakes, they are also toxic to animals anthdws. AnabaenandAphanizomenoproduce
neurotoxins that can interfere with nerve functmost immediately upon ingestiofscillatoria, and
Microcystisare best associated with producing hepatotoxihghattack liver function.

Cyanobacteria typically form in shallow, warm, slavaving or still water. Typically, as nutrient
concentrations in a water body increase, so de=althndance of cyanobacteria. A large mass of
cyanobacteria in a body of water is called a bloavhen a bloom rises to the surface of the wattés, i
known as surface scum or a surface water bloom.

As mentioned in the previous sectidmabaenaandMicrocystishave been present in water samples from
Canaan Street Lake. Although no blooms have beeandented, the presence of toxic cyanobacteria
serves as a reminder of a water body's delicatnisal The non-toxic cyanobactGaeleosphaeriurhas
also been present in water samples.

To reduce the potential of a toxic bloom, waterstesiidents should continue to act to reduce nutrien
loading into the lake by eliminating fertilizer use lawns, keeping a natural buffer along the lake
shoreline, revegetating cleared areas along thelée, and properly maintaining septic systems and
roads.
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In addition, NH DES recommends that residents olestire lake in September and October during flé la
turnover to document any algal blooms that may nc€lyanobacteria have the ability to regulaterthei
depth in the water column by producing or releagiag from vesicles. However, occasionally lakeimgjx
will affect their buoyancy and cause them to riséhe surface and bloom. Wind and current terfpite”
cyanobacteria into scums that accumulate in dowdwettions of a lake. The ramifications of a toxic
algae bloom in Canaan Street Lake could be sigmifias the wind typically blows any matter suspende
in the lake towards the surface water intakes ®@anaan Water Department. If a bloom occursiNtie
DES VLAP coordinator should be contacted.

Transparency

Transparency is a function of water clarity anthfiienced by water color and the quantity of algae
particulate matter present in a waterbody. Trarespy measurements are taken using a Secchi disk,
which is a twenty-centimeter disk with alternatiigck and white quadrants. The Secchi disk is tede
into the water to the limit of visibility, at whigboint its depth is recorded. Lakes with “excep&ld
clarity have a Secchi depth reading greater thamméters. “Good” water clarity ranges betweed -
meters and water with poor clarity has a transparemeasurement of less than 2 meters. The mean
transparency of New Hampshire lakes is 3.7 meters.

Canaan Street Lake’s water clarity has varied betwexceptional” and “good” during the past sevente
years of sampling. According to the VLAP data, titeed in water clarity has not significantly chadg
since monitoring began in 1988, although measuré&srgmfluctuate from year to year. The maximum
Secchi depth measured for the lake was 6.3 metdr899 and the minimum depth measured was 3.3
meters in 1992. In 2003, the Secchi depth wasnéters.

Total Phosphorous

Total phosphorus is a measure of all the formshaphorus (organic and inorganic) found in lakeawat
Phosphorus is a plant-limiting nutrient in freshtevasystems —meaning that the amount of available
phosphorus influences the amount of plant and algaeth. Plants require phosphorous to grow.
However, under natural conditions, phosphoroustseadily available in the environment. Since
phosphorus is necessary for plant growth, phospfsotoncentrations relate directly to the lake’gltio
state. Lakes with higher concentrations of totedgphorous have greater amounts of plant growth and
may be classified as a eutrophic lake.

Total Phosphorous Values & Corresponding Trophais

Total Phosphorous Value

Typical Trophic Status

Amount is Considered:

TP <10 ug/L Oligotrophic Ideal
TP > 20 ug/L Eutrophic More than desirable
TP > 40 ug/L Eutrophic Detrimental

In New Hampshire's lakes and ponds, total phospisooncentrations occur at such low levels thart mos
increases are attributed to human activities withenwatershed. During the summer, the mediah tota
phosphorus concentration in the epilimnion of Neantpshire’s lakes and ponds is 12 ug/L. The median
summer total phosphorus concentration in the hgpuln of New Hampshire lakes and ponds is 14 ug/L.
Increased phosphorous levels encourage excessinegrbwth and algal blooms. Phosphorous sources
around a lake can include septic systems, animstiesafertilizer, road and construction erosiom an
natural wetlands (VLAP 2003).

The average total phosphorous concentration foa@aiStreet Lake from 1988 — 2003 is 7.75 ug/L é th
epilimnion and 8.38 ug/L in the hypolimnion. Topdlosphorous values have fluctuated some over the
sixteen year period, but the overall trend has neetbrelatively stable and below the state avef(age
ug/L) for surface water. Concentrations of totabgphorous in the deeper waters of the lake aoe als
below the state average (14 ug/L) and showing wieditrends over the sixteen-year sampling period
(VLAP 2003).
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Total phosphorous readings taken at the inlet tta@a Street Lake have fluctuated widely during
sampling dates. Fluctuations at the inlet mogtjikcorrespond with land use changes upstreanmthgt
be introducing sediment or other phosphorous coimgisubstances to the lake during storm events. N
DES recommends that streams be sampled at poievyahosphorous may be entering the system, for
instance above and below a road crossing, in aodeinpoint pollution sources.

Nitrogen

Data for Nitrogen concentrations in the lake isitéd to data collected during the various NH DE&dsa
and Ponds Inventory surveys. The Inventory, memshitrogen as Nitrate and total Kjedhal Nitrogen.
Nitrate measurements were less than 0.05 mg/L atal Kjedhal Nitrogen was measured at 0.43 mg/L
and .34 mg/L in 1991. Additionally, in 2005, DESllected water samples from Canaan Street Lake to
update the Inventory report. The 2005 data indic#tat nitrates still measure less than 0.05 ragfL
total Kjedhal nitrogen measured below 1991 levelsss than 0.25 mg/L and 0.30 mg/L (Estabrook,
personal communication).

pH

pH measures acidity on a logarithmic scale of 040 Low pH values indicate higher levels of agidit
while high pH values are non-acidic or basic. Ayallie of seven is considered neutral. pH esséntial
measures the amount of hydrogen ions presentubsiance. As the number of hydrogen ions incresses
does its acidity. The pH of lake water is impottEmthe survival and reproduction of fish and othe
aquatic organisms. For fish, a pH below 5.5 sdyéimits their growth and reproduction. Fish tgpily
thrive in water where the pH is between 6.5 and VIGAP, 2003).

Most lakes exhibit lower pH in the hypolimnion thirey do at the surface. Decomposition carriedogut
bacteria on the bottom of the lake causes pH tp dittle photosynthesis by phytoplankton in the uppe
layers of the water column increases pH (VLAP, 2008e pH of a lake may be influenced by wetlands
where tannic and humic acids are released to ther g decaying plants, thereby creating more acidi
waters (VLAP, 2003). Stormwater runoff and snownae#t also acidic. After a significant storm or el
event, the surface water of a lake may be mordaitidn the water at the bottom. It takes a lak@yn
weeks to recover from an acid input from stormwatieoff.

The mean pH for New Hampshire lakes is 6.6, whicHlightly acidic. Due to the presence of granite
bedrock in the state and the deposition of acidl raany lakes throughout the state have slighilji@c
waters. Annual sampling data for Canaan StreegIshlows that the lake has an average pH of 6.8igin
hypolimnion and 7.09 in the epilimnion, which maltes lake water approximately neutral.

Acid Neutralizing Capacity

Acid neutralizing capacity (ANC) is often referrexlas alkalinity. ANC is the measure of a lakedpacity
to neutralize acid inputs. New Hampshire laketohisally have low alkaline waters due to the State
granitic bedrock. However in recent years, theral alkalinity, or buffering capability, of New
Hampshire lakes is decreasing. If the bufferingacity of a lake is lost, aquatic life will be adsely
affected by acid inputs (NH DES, 2004).

The mean ANC for New Hampshire lakes is 6.7 mdfor the past seventeen years, the average ANC for
Canaan Street Lake measured above the state awra@® mg/L. However, the value has fluctuated
from year to year with the median ANC value for Gam Street Lake being 9.3 mg/L. The minimum value
recorded was 6.5 mg/L in 1998 and the maximum vedaerded was 10.95 mg/L in 1988. The ANC
value reported in the 2004 VLAP report is 6.6 mg/L.

Acid Neutralizing Capacity Ranges for NH Lakes &&o

Category | ANC (mg/L)
Acidified <0
Critical 0-2
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Endangered 2-5
Highly Sensitive 5-10
Sensitive 10-20
Not Sensitive >20

Sodium

The median value for Sodium concentration in Newngshire Lakes is 3.1 mg/L. Data for Sodium
concentrations in Canaan Street Lake is limitedatia for the NH DES Lakes and Ponds Inventory. In
1979, sodium measured 2.5 mg/L and in 1991 theerdration of sodium increased to 3.8 mg/L. Since
1991, the sodium concentration in the lake hasamed. According to the data collected in 200%Her
Lakes and Ponds Inventory, Canaan Street Lakeisisocbncentration has increased to 6.5 mg/L
(Estabrook, personal communication).

Chloride

Typically the chloride content in New Hampshiredaks naturally low. Water bodies located in remot
areas away from development generally have Chlaoteentrations less than 2 mg/L. Higher values ar
generally the result of salt inputs from road aors and septic systems. The median value forideldor
New Hampshire lakes is 4mg/L. The maximum valuk9i® mg/L. Chloride levels in Canaan Street Lake
were measured as part of the NH DES Lakes and Rowmestory in 1979, 1991, and 2005. The initial
value recorded for the lake in 1979 was 3 mg/L.1B91, chloride had increased to 5 mg/L.
Measurements taken in 2005 show that chloride icogs to increase and is now at 11 mg/L.

Conductivity

Conductivity measures water’s ability to conductetectrical current and is directly related to thenber

of ionic particles present. As the number of ionthe water increase so does its conductivitywNe
Hampshire’'s waters typically have low conductiwiglues (NH DES 2004). High conductivity values, or
conductivity values that are increasing, may inti¢hat pollution is occurring from sources suchazsi
salt, faulty septic systems, agricultural runoffuoban runoff (VLAP 2003).

Due to variations in watershed geology, condugtivitlues are not easily classified as being godohor
(VLAP Report 2003). However, values in New Hampshakes that exceed 100 uMhos/cm are generally
indicative of anthropogenic effects. A lake’s cantivity typically remains constant throughout the
seasons. Any major changes in conductivity overctiurse of several years, or within a very sheriool

of time, may indicate significant human impact&r Example, if conductivity values suddenly inceeas
within a six-month period, land-clearing activitiih no erosion controls, may be the source ofdased
conductivity values.

In New Hampshire, conductivity values less tharubthos/cm are typical of oligotrophic lakes. Theame
conductivity value for New Hampshire lakes is 62Mhos/cm. Conductivity has been measured for
Canaan Street Lake since 1988. Over the lastesixtears, values for specific conductance haveasad
annually. In 1988, conductivity measured at 48/has/cm. In 2004, conductivity values measured8.
uMhos/cm, which is a 63.5 percent increase. Irsgéaonductivity is typically directly related tarhan
activity within the watershed. However in 2005ndactivity values dropped 4.6 percent to 75 uMhos.
Further testing needs to be completed to understahe drop in conductivity is sustained or a ramd
occurance.

Apparent Color

Apparent color is a visual measure of the colahefwater. Water becomes colored by decaying @rgan
matter or by naturally occurring metals, such as ior manganese, in soils. A lake with highly cetb
water generally has extensive wetlands along tbeestor within its watershed, and often a muckydyot
Often, eutrophic lakes tend to have highly coloneder. Water color is measured in color units and
classified into the following categories:
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Measurement Color Classification
0-24 Clear
25-40 Light Tea Color
40 - 80 Tea Color
>80 Highly Colored

The State median for apparent color is 28 colotsunCanaan Street Lake has been gaining in civioe s
measurements were first taken for the 1979 LakdsPamds Inventory. In 1979, the water had 10 color
units and the 1991 Inventory reported that CandeeetlLake has 18 color units, classifying the wate
clear. In 2005, the lake had an average of 20r epiids in the summer and 24.5 in the winter, iatitg
that the water is taking on a sight tea color. G&ese behind the change in water color is unknown.

Dissolved Oxygen and Temperature

The presence of dissolved oxygen is critical tadmtdwelling organisms as well as fish and ampnigia
Many species, such as trout, are intolerant ofdaygen conditions. The concentration of dissolved
oxygen found in water is closely tied to water tengbure as cold water holds more oxygen than warm
water. As aresult, the concentration of dissoleeghen fluctuates with the seasons and lakeshailke
higher dissolved oxygen concentrations during tirges, spring, and fall.

In the summer, dissolved oxygen concentrationsedee. Lower oxygen concentrations are due intpart
warmer water temperatures and lake stratificatidg.a lake stratifies colder water sinks to thedrtand
warm water rises to the surface. A layer knowthaghermocline forms between the warm surfacemwate
and colder depths that impedes lake mixing andliffiesion of dissolved oxygen. After a lake has
stratified, the dissolved oxygen in the hypolimnismot typically replenished until lake turnovaerthe

fall.

As no new oxygen is available in the hypolimnidre tiffused oxygen is gradually used up by bottom
dwelling organisms and the process of decompositlorsome cases, the diffused oxygen may be
completely depleted. Extremely low levels of diged oxygen, or in cases where there is no oxygetl a
(anoxic conditions), are detrimental to living lBiotWhen dissolved oxygen concentrations in the
hypolimnion fall below 1 mg/L, phosphorus which wagviously unavailable and trapped in sediments is
released and made available for plant growth.

The dissolved oxygen concentration for Canaan Slraee is relatively high at all depths. From 1988
2003 the average concentration of dissolved oxygéme hypolimnion (deep water) is 64.9 percent.
However, dissolved oxygen values in the hypolimriiene fluctuated between 3.2 percent in 1990 and
96.6 percent in 2002. The relatively high dissdlegygen concentration in the hypolimnion is du¢i®
shallow nature of Canaan Street Lake and not ©teshperatures. The average water temperaturegiuri
the sampling period was 20.6° Celsius (69° Fahrignh8hallow lakes weakly stratify and do not foam
thermocline. Instead, they are continually mixgdudind and wave action, which diffuses oxygen
throughout the water column (VLAP).

Turbidity

Turbidity measures the amount of suspended maittér &s clay, silt, and algae, which scatter andrabs
light rather than allowing it to travel through wain straight lines. Turbid conditions have nagat
impacts on aquatic species, increase public haakhk in drinking water supplies, and pose chakenip
the drinking water resource manager during wagsatinent. High turbidity readings are often foumd i
water adjacent to construction, logging, and offitess where vegetation is removed and soil is left
exposed. In such situations, storm events erodeble soils and cause turbid conditions downstream

In New Hampshire, the median value for turbidityakes and ponds is 1.0 NTUs. The minimum value
recorded for New Hampshire lakes is less than Q.UsNand the maximum value is 22.0 NTUs. VLAP
monitors began taking turbidity measurements fard@a Street Lake in 1997. The average turbidity fo
water in the epilimnion (surface) is 0.4 NTUs ahe average turbidity for water in the hypolimniaieép
water) is 0.5 NTUs. Both measurements are belevstate average.
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Bacteria

Surface waters contain a variety of microorganisrkiding bacteria, fungi, protozoa, and algae. sl
these occur naturally and have no impact on huneaitth However, where warm-blooded animals such
as humans, ducks, geese, beaver, or pets are pitesaith risks from water contact are present.rrilVa
blooded animals contribute bacteria to surface miaddies through fecal waste. Sources of fecatavas
may be from leaky septic systems or sewer pipesffirom wildlife areas, or heavily used swimmiagd
beach areas (VLAP 2003).

Certain types of bacteria serve as indicators @jifesence of fecal contamination and may alssbd as
an indicator species for the presence of otherggaths, such as viruses or protozoa @iardia or
Cryptosporidum Some pathogens, particularly the protozoandy as€ryptosporidumare difficult to
treat because they are so small that they oftes thasugh filters and are resistant to chlorinattreent.
Currently, reliable methods are not available tbewaystem operators to readily test for thesequgghs.
Fecal coliform analysis supplemented with analf@i€scherichia coli (E. colipre the most reliable
indicators available for identifying fecal wastes.

I nvasive and exotic plant species

Purple loosestrifeLfythrum salicarid is present in the wetland on the western shotheofake near the
Town Beach as well as in the shallow cove near iGandMountain School’'s maintenance building.
Purple loosestrife adapts readily to natural arstudbed wetlands. Once established, purple loofgest
forms dense homogeneous stands and replace nedisgeg, sedges, and other flowering plants thes ser
as important food sources for wildlife. Purpledestrife also reduces wildlife habitat (Swearingen)

Mercury

New England reportedly has the highest deposit@srof Mercury in the country (10-30 micrograms pe
square meter). Major sources of Mercury depositiddew England are from the emissions of municipal
waste incinerators, coal and oil boilers, and madi@ste incinerators (USGS 2003). Studies corduct
by the New Hampshire Department of Health and HuBenvices (DHHS) indicate that some freshwater
fish in the state contain varying levels of Mercand pose a potential health risk. A statewidésmdy is

in effect which recommends that people limit tHish consumption. The advisory is based on a thgiou
review of more than 1,200 freshwater fish samptethf150 water bodies throughout the state.
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Table of Management Objectives and Strategies for ghievement

August, 06

Canaan Water
Department

Water Source
Protection Grant

Identified L . . Date
Lead Agency(s Funding Source "
Threats Objective Strategies gency(s) g Bench Mark | | ..
Resolve drainage| Work with NH DOT | Board of Selectmen,| NH DOT Runoff from
iésues algng to idlenti:‘jy a_nd NH DOT NH DES Watershed ICanaargj St_ree_t no
anaan Street resolve drainage Assistance Grant onger drains into
Road near the Lake. issues along Canaan Canaan Road Agent . Canaan Street
Management Street near the Lake| NH DES NH DES Drinking Lake.

Reduce
application of
deicing chemicals
along Canaan
Street near the
Lake.

Work with NH DOT
to reduce salt
application to the
portion of Canaan
Street that is in close
proximity to the

Board of Selectmen
NH DOT

Canaan Road Agent
NH DES

Canaan Water

NH DOT

NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant

The application of
deicing chemicals
is reduced.

Lake. Department
Remediate Identify appropriate | Board of Selectmen | Town of Canaan Road drainages
drainage issues on storm water Road Agent NH DES Watershed | along Fernwood
Town maintained | management .methOdSCanaan Water Assistance Grant Farms Road are
roads. to resolve drainage Department NH DES Drinkin stabilized and
and erosion problems P 9 erosion problems
NH DES Water Source are resolved.

along Fernwood

Protection Grant

storm water
management method
to minimize runoff
from the Town Beach
from draining into

Canaan Street Lake

Road Agent

Canaan Water
Department

NH Dot
NH DES

NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant

Farms Road. UNH Storm water
Center
Identify appropriate | Board of Selectmen | Town of Canaan Runoff from the

Town Beach no
longer enters
Canaan Street
lake

49



Canaan Street Lake Watershed Protection Plan

August, 06

Identified
Threats

Objective

Strategies

Lead Agency(s)

Funding Source

Bench Mark

Date
Initiated

Implement a
comprehensive Towr
road management
program in the
watershed that
safeguards public
safety, identifies
ecologically sensitive
areas, and determine
low salt zones.

Board of Selectmen
Road Agent

Canaan Water
Department

NH DOT
NH DES

UNH Storm water
SCenter

Town of Canaan
NH DOT

NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant

A comprehensive
road maintenance|
program is
established for
roads within the
watershed.

Establish town
road standards for
the watershed to
ensure that new
roads do not
negatively impact
water quality.

Create road design
standard that
mitigates for storm
water runoff and
minimizes the
negative
environmental effects
of any new town
roads.

Planning Board
Board of Selectmen
Road Agent

UNH Storm water
Center

Town of Canaan

Future road
design and
construction will
minimize impact
on water quality
and the
environment by
better managing
storm water

Septic System
Management

runoff.
Minimize the Conduct education | Board of Selectmen | Town of Canaan Homeowners
negative impacts | and outreach about | canaan Water NH DES Small within the
of existing septic | the proper use and watershed

systems in the
watershed.

maintenance of septi
systems.

Department
" Drinking Water
Protection Committes

Cardigan Mountain
School

Canaan Lake
Association

Outreach and
Education Grants

2 NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant

properly use and
maintain their
septic systems.
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environmental
impacts of new
septic systems
within the
watershed.

septic system setbac
of 125 feet from
Canaan Street Lake
and its tributaries
where feasible.

kPlanning Board
NH DES
Upper Valley Lake

Sunapee Regional
Planning Agency

setback from
Canaan Street
Lake and its
tributaries is 125
feet.

Identified o : L ; Date
ead Agency(s Funding Source e
i Objective Strategies gency(s) g Bench Mark | | oo =
Conduct a septic Board of Selectmen | Town of Canaan Pertinent
_SL;rVey to CO”EC'[ Planning Board NH DES Watershed inflcleragon ig'
septic systems within gzngﬁ%\é\ﬁter NH DES Drinkin file for septic
250 feet of Canaan P Water Source 9 systems located
Street lake. Protection Grant within 250 feet of
Canaan Street
Lake.
Consider Board of Selectmen | Town Funds Septic system
implementing a Planning Board NH DES Watershed | tracking program
septic system- Assistance Grant is adopted to help
: NH DES -
tracking program for NH DES Drinkin facilitate proper
parcels within 250 | NH Department of 9 | maintenance.
feet. Health and Human | Water Source
Services Protection Grant

Consider Board of Selectmen | Town of Canaan The town has
mpl_emer:tmg '? Planning Board NH DES Watershed ?ete_réw_}_lpedfthe
municipal septic ici Assistance Grant easibility 0
system maintenance {\lﬂvg?éilg?lez\t/r?;tﬁt NH DES Drinkin implementing a
program for Department Water Source 9 municipal septic
properties within 250 P Protection Grant system
feet of Canaan Street NH DES maintenance
Lake. program.

Minimize the Establish a minimum| Board of Selectmen | N/A Septic system
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about protecting the
Lake’s water quality

Canaan Lake
Association

Cardigan Mountain
School

Area Schools
Recreational Groups
Crescent Campsites
NH DES

NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant

importance of
protecting Canaar
Street Lake.

Identified S . L : Date
ead Agency(s Funding Source o
i Objective Strategies gency(s) g Bench Mark | | oo =
Consider constructing Board of Selectmen | Town of Canaan A feasibility study
a municipal sewer | pjanning Board is constructed to
system to homes and Canaan Wastewater determine the
facilities near Canaan Department practicality of
Street Lake in the P ) ) building a
future. Cardigan Mountain municipal sewer
School system within the
NH DES watershed.
Heighten Maintain and support Board of Selectmen | NH DES Grants for | The Lake Host
recreational users| the NH Lake Canaan Water Exotic Aquatic Plantg Program is
awareness of Association’s Lake | pepartment NH DES Milfoil and | Supported and
. otential water Host Program. i maintained.
quality impacts to Associati Prevention Grants
Management | Canaan Street ssociation
Lake. NH Lakes
Association
NH DES
Conduct education | Board of Selectmen | Town of Canaan Town is
and ou_treatcr:]h — Water Department | NH DES Small _cofntlngally
campaign that targets _ . . Outreach and informing
; Drinking Water ¢ .
recreational users andProtection Committee Education Grants recreational users
user groups to inforn about the
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Identified
Threats

Objective

Strategies

Lead Agency(s)

Funding Source

Bench Mark

Date
Initiated

Reduce impacts o
current
recreational uses
on Canaan Street
Lake’'s Water
quality.

f Encourage boaters tg
properly handle,
store, and use fuels
and motor oils.

Board of Selectmen

Canaan Water
Department

Drinking Water
Protection Committesg

Canaan Lake
Association

Recreational Groups
Crescent Campsites
NH DES

Boating Industry

Town of Canaan

NH DES Small
Outreach and
Education Grants

2 NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant

Boaters are well
educated about
properly handling
fuels and oils.

In winter, limit
refueling of gasoline-
powered engines to
shore and prohibit thg
use of automobiles o
lake ice

3

=)

Board of Selectmen

Canaan Water
Department

Canaan Lake
Association

Recreational Groups
NH DES

NH Department of
Fish and Game

Undetermined

Gasoline powered
engines are
refueled prior to
being taken on the
ice and vehicles
are prohibited
from traveling on
the lake ice.
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Identified
Threats

Objective

Strategies

Lead Agency(s)

Funding Source

Bench Mark

Date
Initiated

Conduct more

Continue existing

Board of Selectmen

Town of Canaan

Water quality

frequent water VLAP testing and Canaan Water NH DES Watershed | testing of Canaan
quality testing to | increase its frequency pepartment Assistance Grant Street Lake
effectively during summer . continues and is
evaluate the months. Ca”a?‘” _Lake NH DES Drinking conducted more
: Association Water Source
impacts of ) ) : frequently.
activities. School

Mascoma High

School

Recreational Groups

NH DES
Assess the impact Study the effects that Board of Selectmen | Town of Canaan Town has

that motorized
boating has on
Canaan Street
Lake.

recreational activities|
have on the lake,
especially motor
boating.

Canaan Water
Department

Drinking Water
Protection Committes

Canaan Lake
Association

Area Schools and
Universities

NH DES

NH DES Watershed
Assistance Grant

NH DES Drinking
2 Water Source
Protection Grant

collected data on
the impact that
recreational
activities have on
the water quality
of Canaan Street
Lake.
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Iqri?gg?: Objective Strategies Lead Agency(s) | Funding Source | Bench Mark Ini?igi q
Study the effects that Board of Selectmen | Town of Canaan Town has
motorized boating | canaan Water NH DES Watershed | completed a study
has on turbidity in Department Assistance Grant on the impact that
Canaan Street Lake. Canaan Lake NH DES Drinking motorized b_ogtmg

Association Water Source has on _turpldlty,
; determine its level
Area Schools & Protection Grant of risks, and
UniVerSitieS decide on the
NH DES appropriate
management
activity.
Consider establishing Board of Selectmen | Undetermined No wakes zones
anowake zonein | canaan Water are established to
sensitive areas (near| pepartment protect sensitive
surface intakes) and Drinking Water areas.
shallow waters. g :
Protection Committeg
Canaan Lake
Association
NH Department of
Safety — Marine
Patrol.
Establish a Conduct outreach andBoard of Selectmen | Town of Canaan Community has a
Watershed education on why | planning Board, NH DES Watershed | better
Protection Area | establishing a zoning Canaan Water Assistance Grant understanding of
Land Use district is critical to S how a zoning
, .. | Department NH DES Drinking i
Management protecting the quality] ~ " " Water Source district is _
of Canaan Street | Drinking Water . beneficial and will
Lake. Protection Committeg Protection Grant he'p protect water
NH DES quality.
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Protection Area,
create a Shorelan
Protection District
to provide a
higher level of
protection in the
immediate
vicinity of Canaan
Street Lake.

District to include the

darea of land within
250 feet of Canaan
Street Lake.

Board of Selectmen
Canaan Water
Department

NH DES

Upper Valley Lake

Sunapee Regional
Planning Agency

NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant

is accurately
mapped and
delineated.

Identified o . L : Date
ead Agency(s Funding Source o
i Objective Strategies gency(s) g Bench Mark | | oo =
Establish boundaries| Planning Board Town of Canaan Boundaries for the
‘;gr tthetwatErShetﬂ t Board of Selectmen | NH DES Watershed \'éVa';erst_hedA
accurately reflects th 382”2221\4\:?” NH DES Drinkin accurately reflect
watershed boundary. P 9 the watershed
NH DES \IéVater SourC(;:e boundary for
Upper Valley Lake rotection Grant Canaan Street
Sunapee Regional Lake.
Planning Agency
Develop lot Planning Board N/A A comprehensive
requirements and Board of Selectmen set of zoning
land use restrictions Canaan Water requirements is
within the Watershed Department established within
Protection Area. P the watershed.
NH DES
Upper Valley Lake
Sunapee Regional
Planning Agency
Affected Property
Owners
Within the Delineate the Planning Board Town of Canaan The Shoreland
Watershed Shoreland Protection Protection District
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Iqri?gg?: Objective Strategies Lead Agency(s) | Funding Source | Bench Mark Ini?igi q
Develop lot Planning Board N/A A comprehensive
requirements and Board of Selectmen set of zoning
land use restrictions Canaan Water requirements is
within the Shoreland Department established to
Protection District. P protect the

NH DES shoreland area of
Upper Valley Lake Canaan Street
Sunapee Regional Lake.
Planning Agency
Affected Property
Owners
Educate Conduct an education Board of Selectmen | Town of Canaan An ongoing
watershed and outreach programpianning Board NH DES Small education and
residents about | for watershed Drinking Water Outreach and outreach program
the importance of | residents, contractors, 5, o ion Committee Education Grants is established.
maintaining and developers about i
Land buffers and the importance of | Canaan Water NH DES Watershed
Conversion & | natural vegetation| maintaining Department Assistance _Gre_mt
Site vegetative buffers | Canaan Conservation NH DES Drinking
Development and managing Commission Water Source
erosion. Local contractors and | rotection Grant
developers
Watershed Residents
NH DES
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watershed
focusing on the
following areas:
the land around
the “reservoir
area”, wetlands,
steep slopes, and
undeveloped
parcels.

the “reservoir area”
into conservation.

Drinking Water
Protection Committee

Canaan Water
Department

Canaan Conservation
Commission

NH DES

NH DES Water
Supply Land Grant
Program

bordering the
“reservoir area”
are placed into
conservation to
protect water
quality near the
surface water
intakes.

Identified o : ; Date
Lead Agency(s Funding Source o
i Objective Strategies gency(s) g Bench Mark | | oo =
Conserve key Work to place Board of Selectmen | Town of Canaan Undeveloped
parcels in the property surrounding| pjanning Board LCHIP properties

Identify key parcels
in the watershed for
conservation (e.g.
steep slopes,
wetlands, sensitive
habitats, and
shoreland properties,

Board of Selectmen
Planning Board

Drinking Water
Protection Committee

Canaan Water
) Department

Canaan Conservation
Commission

NH DES

Town of Canaan
LCHIP
NH DES Water

Supply Land Grant
Program

Key parcels are
identified and
placed into
conservation.

Ensure site plan
and subdivision
review
requirements
adequately protec
water quality from
erosion and
sedimentation.

Adopt erosion and
stormwater
management controls
for new development

t and incorporate new
guidelines into site
plan and subdivision
review.

Board of Selectmen
Planning Board

" Drinking Water
Protection Committee

NH DES
US EPA

Upper Valley Lake
Sunapee Regional

Planning Agency

N/A

Local regulation
exists to minimize
erosion and
stormwater runoff
from new
development.
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Identified
Threats

Objective

Strategies

Lead Agency(s)

Funding Source

Bench Mark

Date
Initiated

Management of
Point Sources

Maintain
communication
with Cardigan
Mountain School
regarding its

Keep communication
open between
Cardigan Mountain
School and the Town
by scheduling an

Board of Selectmen

Canaan Water
Department

Cardigan Mountain
School

N/A

Open
communication
between the
School and the
Town continues.

regulated annual meeting )
facilities. between appropriate| Health Officer
officials.
The reservoir areg Work to place year- | Board of Selectmen | Town of Canaan Year-round
is well marked round markers to Canaan Water markers are
and its use demarcate the Department placed to
restricts are reservoir area. Drinking Water demarcate the
. reported and 9 . reservoir.
Demarcation of | enforced. Protection Committeg
the Reservoir NH DES
Area NH Department of
Fish & Game
NH Department of
Safety — Marine
Patrol
Regulations for Develop a local Board of Selectmen | Town of Canaan Canaan has
the protection of | enforcement plan and pjanning Board determined who
Canaan’s water | identify proper ' will enforce local
Health Officer .
resources are enforcement agents. regulation and has
consistently Canaan Water established set
enforced. Department standards for
NH DES enforcement.
Local
Enforcement
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water quality of
Canaan Street
Lake.

NH DES

Iqri?gg?: Objective Strategies Lead Agency(s) | Funding Source | Bench Mark Ini?igi q
Bring town, county, | Board of Selectmen | Town of Canaan Meetings are
and state officials Canaan Water conducted and
together to clarify Department guestions
guestions regarding ) regarding
jurisdiction over Health Officer jurisdiction are
activities associated | NH DES resolved.
with Canaan Street | NH Department of
Lake. Safety

NH Fish and Game
Local emergency | Develop a Board of Selectmen | Undetermined A comprehensive
response comprehensive Canaan Water spill response plan
departments are | Emergency Spill Department is developed, in

Emergency prepared for Response Plan to Canaan’s Emeraenc effect, and

Spill Response | emergencies that | minimize risks to Services gency practiced on a
Plan may threaten the | Canaan Street Lake. regular basis.

Education and
Outreach

Develop a local
awareness of the
need to protect
Canaan Street
Lake.

Develop a watershed
outreach campaign t¢
inform local residents
about how they can

help protect the Lake,

Board of Selectmen
P Planning Board

Canaan Water
Department

Drinking Water
Protection Committesg

Cardigan Mountain
School

Crescent Campsites
Recreational Groups
NH DES

UNH Cooperative

Town of Canaan

NH DES Small
Outreach and
Education Grants
NH DES Watershed
L Assistance Grant
NH DES Drinking
Water Source
Protection Grant

Extension

An ongoing
watershed
outreach plan is in
effect.
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Identified
Threats

Objective

Strategies

Lead Agency(s)

Funding Source

Bench Mark

Date
Initiated

Make information
regarding the
Watershed Protection
Plan easily available
online and at the
Town offices.

Board of Selectmen
Planning Board
' Drinking Water

Protection Committee

Canaan Lake
Association

Town of Canaan

Information
regarding the plan
and its
recommendations
is available at key
locations.

Post information
about how to protect
Canaan Street Lake
the Lake’s public
access points.

Board of Selectmen
Planning Board

atDrinking Water
Protection Committee

Canaan Water
Department

Canaan Lake
Association

Crescent Campsites

Town of Canaan

NH DES Small
Outreach and
Education Grants
NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant

Helpful times on
how to protect
Canaan Street
Lake are posted &
the Lake’s public
access points and
circulated in local
newsletters.

Take advantage of
Project WET in local
schools. (Contact:
Jessica Morton,
Coordinator. NH
DES 603-271-4071)

Drinking Water
Protection Committee

Mascoma Valley
SAU

Cardigan Mountain
School

NH DES

Undetermined

Project WET
curriculum and
activities are
being utilized in
local schools to
educate students.

Comprehensive
Testing
Program

A comprehensive
testing regime ang
body of data
regarding the
water quality of
Canaan Street
Lake exists.

Hire a qualified and

] experienced
environmental
scientist to prepare a
testing regime for
Canaan Street Lake

Board of Selectmen

Canaan Water
Department

NH DES
Local Universities

NH DES Watershed
Assistance Grant
Program

A testing regime
is determined and
carried out by the
Town.
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Water Protection Plan APPENDIX G: MINIMUM RESTRICTI ONS

Minimian Shoreland Protection Standards, ASA 483-8

Wednesday, Aug. 16, 2008
Home

About DES

DES Programs
Public Information
Rules/Regulatory
Business Centear
OneStop Data

What's New?
Sign up for e-news

A-Z Topics List

I Comact DES. |
I Gite Search |

NH SHORELAND PROTECTION ACT

DEf16/ 2005 11:35 AR

M Hamgehir e
narbmant of

Shoreland Protection

Environmental onmertal
Fact Sheet SrVice

Exzini Warsion
S5P-6 1997

Minimum Shoreland Protection Standards, RSA 483-B

LIMITS WITHIN THE PROTECTED SHORELAND
Prohibited Uses (RSA 483-8:9, I} 250 fr

- Establishment/expansion of salt storage yards, sulo junk yerds, sofid waste & hazardous
waste faciities,
+ Lisg low phosphate, slow release nitrogen fertidizer from 250 feat o 25 fieet,

Uses Requiring State Permits

- Public water supply facilities (854 453-8:0, 1)

+ Public watar & sowage troptment facilities (RS54 483-809, v}

+ Pubdic utifity lines (RSA 483-8:9, V-b)

+ Existing solid waste facllives (RS54 483-8/9, TV=c}

+ Al activities regulated by the DES Wetlands Bureau per RSA 482-A (RS54 483-8:9, [fch)

Other Restricted Uses

+ Al new |ots, including those in excess of § acres, are subject to subdivision approval by
DES, (ASA 483-8:5, Wb)1))

+ Sethack reguiremants for all new saptic systems are dabermined by soll charactarstics.
{RSA 483-8:9, VbIZ))

« Minimum lob size in areas dependent on seplic systems determined by soil type. (RSA
483-8:3, We)(1))

+ Alkeration of Terrain Permit standards reduted from 100,000 square feet to 50 000
square foek, (K54 453-8:6, Ifd)}

+ Todal number of resigential units in areas degendent an on-site sewage & septic
systams, not to exceed 1 unik per 150 fept of shareland frontage. (RSA 483-B:9, Wel(2))

MATURAL WOODLAND BUFFER RESTRICTIOMS (RSA 483-8:0, VWa))

+ Where existing, a natural woodiand buffer must be maintained TR
+ Tree cutling. limited to 50% of the basal srea of trees, and 50% of the total nurnber of

saglings in @ 20 year pariod. & hasithy, wall-distributed stand of trees, saplings,

shrubs, and ground covers must e maintaimed.

+ Sumps and their root systems must rermain intact in the ground within 50 feet of the

refarence ling.

+ The apening for building construction is limited to 25 feet outward from the building,

segtic system, and driveway,

+ The apening Tar socessary structures is limited to 10 feet cutward from the footorint.

NEW SEPTIC SYSTEM LEACHFIELD SETBACKS (R54 483-8:9, WDNZ})

+ 125 feet whare soll down gradiant of keachfiesd Is porows sand B grawvel, 125 f
+ 100 feet whare soll maps indicate presance of solls with restricthve lavers within 18 100 ft
inches ol natucsd soil surface,

+ 75 leet where soil map indicates presence of all ather 2oil types. 75

+ 75 feet minimum setback from rivers.

PRIMARY BUILDING LINE*
+ Primary structure setback 50 feet from the reference fine. (RSA 483-8:9, II[5]) N

Hitg | rwon ik, RLARE rif ik Ta s et Fy -6 Pagi 1 of 2
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Misiamiien Shoreland Procection Standards, ASA 483-8 DE/16/7006 11:35 Ak

+ Fertilizer use i3 prahibited within 25 feet of reference ling. (54 483-B:5, ITfd)) E; ft
+ fccesgory structure setback 20 Fest from the reference line. {Envils 1405.04)

REFEREMCE LINE (RSA 4B3-8:4, XVII)

+ For coastal waters = highest observable tide line

« For rivers = ordinary high water mark

- Far natural fresh waterbadies = natural mean high watar level

+ For artificially impounded fresh waterbodies = water line at full pond

= If @ municipality establishes a shoreland setback for primary buildings, whethar greatar
or lesser than 50 feet, that defines the Primary Building Line for that munkdipality,

alﬂ.ﬂﬂl Eoivacy Pokcy | Adsesalblib Boiicy N
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