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Executive Summary
Canaan Street Lake Watershed Protection Plan
August 2006

Canaan Street Lake is the largest drinking watercsin the Town of Canaan and
supplies water to approximately 600 residents andllbusinesses in Canaan Village. In
order to protect the quality of the Lake’s wateradrinking water source the Board of
Selectman appointed a Drinking Water Protection @dtee to develop a Watershed
Protection Plan.

The Drinking Water Protection Committee, assistg@banite State Rural Water
Association throughout the seven-month planninggss, identified potential
contamination sources to Canaan Street Lake arelajmd specific recommendations to
manage water quality threats. Additionally, tharphims to increase the understanding
of the Canaan Street Lake Watershed and provideamimgful foundation for decision-
making.

Overall, the Committee found that the Canaan Strak¢ Watershed is in good
condition, however recent data suggests that veptality is diminishing. While the
Watershed is predominantly forested, which helpstaen water quality and ecosystem
functions, increasing conductivity values indictitat recreational uses and surrounding
land uses are having an effect on Canaan Street Lak

Increasing conductivity levels signify that humaduced pollution is degrading Canaan
Street Lake. Conductivity levels increased anguadim 1998 — 2004, with a total
increase of nearly 65% from original levels. Roalll s a probable factor for the
increased conductivity levels, as sodium and ctiolevels in the Lake have also risen.
However, conductivity increases are also knowndzuo from most pollutants including:
septic-system effluents, nutrient inputs, erosamny other substance that dissolves in
water.

Recreational uses, especially those that utiliz®lyze-powered engines, are also a
source of pollutants. Typically, surface watest tberve as a drinking water supply
should not be used as a recreational resourceaa@dtreet Lake has a long history as a
recreational amenity for Canaan and the surrouncig@gn. To date, there is no direct
evidence that the recreational activities enjoyedh@ Lake are impairing its waters.
However, recreational use still poses a signific&htto drinking water quality.

Finally, without a zoning ordinance, the Town hasway to regulate land use within the
Watershed. Essentially, what this means is thttarfuture, any use — even those that
are known sources of contamination to water regsicis possible. While it is difficult
to envision, the development seen in the Waterthaaly is very different, and most
probably less than, what will be seen in the Waistan fifty to one hundred years.
Studies show that as watersheds are developedmuaiviious cover increases, the water
quality of its receiving waters is significantlygtaded.
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The Town of Canaan is in a unique position, in thhaas the ability to protect its
valuable drinking water resources before they agvity by impacted surrounding land
uses. In taking the initiative to develop a watetsprotection plan now, the Town of
Canaan has ensured that Canaan Street Lake wilhaerto supply quality drinking
water and enrich the lives of residents and visitdike.
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Chapter 1 — Introduction

Clean, fresh water is necessary for life. Althosghenty percent of the Earth is covered
by water, only a small fraction (2.4 percent) esstt water. Of that small fraction of
freshwater, approximately ten percent (0.24 peroétite Earth’s total water supply) is
available for human use. The tiny fraction of ¢aale fresh water is put to work for
many purposes and is often vulnerable to both abhtund human induced contamination.
As water has many competing uses, it is criticahtmage our water resources wisely to
ensure clean, fresh drinking water for presentfande generations.

Recognizing the need to protect Canaan’s drinkiatewsupply, the Board of Selectmen
appointed members of the community to serve onirkidg Water Protection
Committee (hereatfter referred to as the CommitfEled. Board of Selectmen invited
Granite State Rural Water Associatig@SRWA) to work with the Committee
throughout the project. The goal of the Commitiees to review the various threats to
Canaan’s drinking water supplies and develop a fagrotect Canaan’s drinking water
resources into the future.

During its first two meetings, the Committee reveelvand discussed the nine public
water supplies located within Canaan, Appendix & ehose to focus its efforts only on
the Canaan Street Lake watershed and the publerwapply systems located within the
watershed boundaries. The Canaan Street Lakeshateprovides drinking water
sources to three public water systems and a larg@er of private wells. Plans made to
protect the watershed can serve as an adaptablel foodhe remaining five public water
systems and drinking water resources.

This plan is the culmination of seven months oéegsh, discussion, and decision-
making by the Committee. The plan identifies ptoédrrontamination sources to water
resources in the Canaan Street Lake watershedrandl@s specific recommendations to
manage these potential threats. Additionally,plla@ aims to increase the understanding
of the Canaan Street Lake watershed and provideaaimgful foundation for decision-
making. The Town of Canaan is safeguarding itaatale water resources by
implementing a Watershed Protection Plan.

Chapter 2 — Why Watershed Planning

The Canaan Street Lake watershed is defined a¢laeof land and network of wetlands,
ponds, and tributaries that drain to Canaan Stialet. Canaan Street Lake’s surface
water basin is the land area from which all surfaeger drains toward the lake. The
Lake’s groundwater drainage basin is the subsudeea through which groundwater
flows to the lake from higher elevations. Onela most important watershed concepts
is that surface water and groundwater are inexilycknked. However, depending on

1 GsSrRwAis a federally funded, non-profit organizatthat provides technical and planning assistamce t
rural water and wastewater systems throughout Nemp$hire. GSRWA services are provided at no cost
to Towns and public water systems.
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factors such as soils, slopes, and surface cdwel,ake’s surface and groundwater
drainage basins may be different sizes. The seiMater basin may be larger or smaller
than the groundwater basin and vice versa.

Figure 1 Depiction of a watershed
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Watershed planning and management is an approguobtiecting water quality and
guantity that focuses on the whole watershed. drdttan manage sources of pollution
individually (such as limiting the amount of wastischarged from a pipe into a stream),
a watershed plan sets a framework to manage ayafipollutants from multiple land
use activities (including development, transpostatagriculture and forestry) that may
originate anywhere in the watershed. Watershedagement is also about bringing
various stakeholders together in partnership teegtavatershed structure and function
that is essential to maintaining good water quality

Increasingly, federal, state, and local agenciesamphasizing the importance of
planning on the watershed level to control nonpsmirce pollution. Nonpoint source
pollution is pollution that originates from sourdéat are not easily attributable to a
specific location or point. For instance, a sepjistem pipe discharging raw sewage into
a lake or stream is considered a point source,e@isesurface water drainage and runoff
carrying herbicides and pesticides from lawn cangoinpoint source pollution. Nonpoint
source pollution is the primary source of surfa@ew pollution in the United States.

Monitoring and modeling studies indicate that nanppollutant loads are directly
related to watershed imperviousness (imperviougicdaes not allow water to infiltrate
into soils). Research shows that when imperviamy&icexceeds ten percent of the total
watershed area, pollutant loads increase and statenwunoff makes stream channels
unstable and easily eroded (Schueler, 2002). @matershed imperviousness exceeds
approximately twenty-six percent, streams becono@-supporting” — meaning stream
channel stability and biodiversity are so serioudgraded that they cannot be
maintained (Schueler, 2002).

Managing land use in a watershed is critical tdutsre wellbeing. By protecting the
guality of Canaan Street Lake at a watershed Ié&velTown is ensuring that the Lake
will continue to enrich the lives of residents asgltors alike.
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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 qualitye Whatershed is relatively small,
encompassing approximately two-and-a-half squakesnaind is located entirely in the
Town of Canaan. Topography in the watershed rafigasgently sloping areas around
the lake (with gradients of three to eight percémi3teep slopes (with gradients of eight
to sixty percent) in the remainder of the watersf@chfton County Soil Survey). The
highest elevation point in the watershed is appnaxely 1,476 feet, while the lowest
point is 1,142 feet at the spillway of the Canatnre@& Lake Dam.

Figure 2 Topographic Map —Canaan Street Lake Watershed
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Canaan Street Lake is 303 acres and relativelyoshat depth. The average depth of
the Lake is approximately eleven feet and the maridepth of the Lake is twenty-two

5
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feet (Figure 3). It is estimated, that the lake &arolume of 4.1 million cubic meters or
3,330 acre-feet, and is predominantly spring fedy{el Tanner & Assoc., 2004). Sucker
Brook, located in the northeast cove of the lakehe only surface water inflow to the
lake. In years of very dry weather, Sucker BrdoWw$§ only seasonally. The lake is
irregular in shape and has four miles of shoreline.

Figure 3 Bathometric Map — Canaan Street Lake
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Natural Resources

Within the watershed there are a variety of valeataitural resources that are not only
aesthetically pleasing but provide valuable ecalalgservices as well. For the most part,
the watershed is predominantly forested. Natuzgktative cover provides a variety of
habitat and also helps to maintain clean waterlggopy filtering freshwater and
reducing soil erosion and sedimentation (World Reses Institute, 2000).

Upon a review of Town files, no active timber hatweg is occurring in the watershed.
However, forestry activities have taken place mmlorthern portion of the watershed in
the recent past. Timber is also harvested whegsfed lots are converted for
development purposes.

Wetland complexes contribute greatly to water qu@irotection because they remove
excess nutrients and sediments that contributeatervdegradation. Wetlands also
provide valuable habitat for a variety of speci@scording to a land use analysis
completed by NH DES in 2002, wetlands comprise p@r@ent of land cover in the
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watershed. From the analysis, it appears that wmetdands found in the watershed are
associated with the Lake with the largest wetlamahglexes in the watershed on the
northern lakeshore and at the tip of the lake’'slserm cove. These lakeshore wetlands
play an important role in mitigating point and nomng pollution associated with land
uses found along the shoreline.

According to the New Hampshire Natural Heritaged2ur, the following rare species
and exemplary natural communities occur in the @argtreet lake Watershed.
(Appendix B)

« Rich mesic foredt

e Ginseng (Panax quinquefolius)

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

e« Common Loon (Gaviea immer)

Care should be taken to protect these rare spaloieg with the valuable ecosystem
services provided by the natural landscape.

Drinking Water Resources

Within the watershed there are three public wagstesns. These systems are: the
Canaan Water Department, Cardigan Mountain Sclaoal,Crescent Campsites. A
public water system is classified as any wateresygshat provides the public with “piped
water for human consumption if such a system héesaat fifteen service connections or
regularly serves an average of at least 25 indalgldaily at least 60 days out of the
year” (New Hampshire Administrative Rule Env-Ws B00Although there are three
public water supplies in the watershed, no munlch@er services extend into the area
to serve watershed residents. Instead, Canaalergsiliving within the Canaan Street
Lake watershed rely on private wells for their 8img water supply.

Table 1 Active Public Water Supplies — Canaan Street \ke¢ershed

: Well Well Yield
System Name| Address | System Type| Population Type | Depth | (gpm)
Canaan Water | Fernwood . 1 million
Department | Farms Road Community 600 Surface | (gpd)
Cardigan
Mountain Back Bay .
School Road Community 300 BRW 540 23
(Well #1)

2 “Rich mesic forests are hardwood forests growinganis with relatively high levels of moisture,

mineral nutrients, and high-quality organic matt€hese forests grow at a faster rate and may &laoet
twice as many species of herbs and shrubs asfotiest types” (NH Natural Heritage Bureau).

® public water supplies are further classified ifiiee categories based upon the level of servicadea.
System classifications are: Community Water Systéyog-community non-transient systems, and Non-
community transient systems.
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: 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 Canaanisipal water supply since 1890.
The Water Department supplies drinking water toraximately six hundred residents
and local businesses in the Village area. Thesarintakes for the Town’s water
treatment plant are located in the Lake’s soutbex®. Water is pumped from the
surface intakes into three slow sand filtrationd®at the water treatment plant. Once
the water is filtered, it is disinfected and pigeda 294,000-gallon storage tank for
distribution to the system’s service connectiolmbe Water Department has a safe yield
of one million gallons per day from the Lake (Hqyl@nner and Assoc., 2004).

Cardigan Mountain School and Crescent Campsitearlyedrock wells for their water
source. Management activities taken to protecemguality throughout the watershed
will benefit groundwater sources, including the muaus private wells present in the
watershed. Source protection plans for Cardiganmmn School and Crescent
Campsites can be found in Appendix C.
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For the most part, the Canaan Street Lake watergimdins largely undeveloped. Camp
style residences predominate on the eastern sltne bake. The western shore was
developed in the mid-1800s and has many large hdnoesthat time period. Except for
the Historic District, there are no zoning requiesits within the watershed. The Historic
District is limited to the area bordering Canaare&t. Within the Historic District, new

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

along Canaan Street, past the Museum and Meetinge;land 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 Carfstaeet” (Canaan Historical Society).
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lots must meet a two-acre minimum and only low-nsigy uses that are consistent with
stated architectural and environmental criteriacadicaved.

The majority of homes around Canaan Street Lakeised seasonally, although some
have been converted to full time residences. Whappears that the majority of the
shoreline is forested, in places where homes amur®r camps are located, vegetative
buffers have been removed. And, in some instances, noadtig the Lake’s western
shore, large areas of lawn cover extend directiypédakeshore.

Cardigan Mountain School, located on the northwagpeninsula of the lake, occupies a
seventy-three acre parcel of lakefront propertypglwith larger landholdings within the
watershed. Besides being the largest propertyehald the lake, Cardigan Mountain
School is also the most intensive land use withénwatershed. The School maintains
numerous school buildings, dormitories, athletdds, and open areas. While the greater
part of CMS property is developed, the School nstai vegetative buffer along the most
of its shoreline.

The second most intensive land use along the lakest Crescent Campsites. Crescent
Campsites, located on a twenty-five acre parcelgtbe northeastern shore of Canaan
Street Lake, is open seasonally from May througtoler. Facilities located at Crescent
Campsites include: seventy-six campsites with wa@wer, and electrical hookups, a
beach and swimming area on Canaan Street Laketddomch, and other camping
amenities. Visitors to Crescent Campsites tertlieteeasonal campers who stay at the
Campsites for an extended period of time. The osvaéCrescent Campsites are in the
midst of renovations to their property. Once raat@ns are complete, they will offer
seventy-five seasonal campsites and eight tranwansites (S. Chiodo, personal
communication).

Water Based Recreational Resources

Canaan Street Lake has a long history as recredtiesource. The Lake provides many
recreational activities, including: swimming, fisgi boating, water-skiing, ice fishing,
ice-skating, snowmobiling, and the occasional seaplanding. Water resources in the
watershed are also important for habitat and fissesignificant natural communities,
aesthetics, and drinking water supplies.

The Town Beach, located off Canaan Street, isqué&nt destination for Canaan
residents and visitors alike. In the summer tithe,beach serves as an access point for
swimmers and boaters. In the winter time the béaalsed to access the lake ice for ice
fishing and snowmobiles. Additionally, there arany private beaches around the lake
at individual residences and campgrounds that geoaccess to the lake for recreational
purposes.

° Vegetative buffers (also known as riparian buffer® strips of naturally vegetated land adjacent to
streams, rivers, and lakes that help maintain waiality. 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.

10
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The boat ramp at the Town Beach that is open tiooalters, except one and two person
personal watercraft (jet skis). Typically, durithge summer holidays and weekends,
there are about six to seven motorboats on therwietorboats range from pontoon
boats to high-speed powerboats used for waterskimagtubing activities. From
observation, it appears that about fifty percemesidents with waterfront property have
a docked motorboat. Additionally, Crescent Canggssitocated off Fernwood Farms
Road, operates a boat ramp and maintains threedboks, with a total capacity of
fourteen boats, for seasonal campers. Canoeskkagmad sailboats are also used with
increasing frequency on Canaan Street Lake.

The Canaan Water Department’s surface intakesaeatdd approximately 3,000 feet
southeast of the Town Beach. According to Env-V86.88, Protection of the Purity of
Canaan Street Lake and Its Watershed, recreati@halties are prohibited in the surface
intake area. (Appendix D)

Chapter 4 - Water Quality of Canaan Street Lake

The State has collected water quality data for @ar&treet Lake since 1979. Data
collection is facilitated through two programs: thew Hampshire Lakes and Ponds
Inventory, which classifies lakes and ponds thraughhe state based on their trophic
leveP; and the Volunteer Lake Assessment Program (VLAR)ch utilizes local
volunteers to collect annual water quality sampl@$ie New Hampshire Department
Environmental Services (NH DES) collected sampbeste Lakes and Ponds Inventory
from Canaan Street Lake in 1979, 1991, and 200%e Canaan Lake Association has
collected VLAP data annually since 1988.

According to data collected through both samplinggpams, the water quality of Canaan
Street Lake has remained relatively stable. Kegupaters worth noting are: the trophic
level, flushing rate, and the present elevateddeskesodium 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 Stiadet as oligotrophic. Oligotrophic
lakes are characterized by clear water, low levEfrutrient enrichment, low
productivity, few aquatic plants, the presence obla-water fishery, and a high
dissolved oxygen content. It is unlikely that ttake’s trophic level has changed since
the 1991 classification, as the majority of its @ajuality parameters have remained
unchanged. The only parameters that have incresised 1991 are sodium, chloride,
and the water’s apparent color.

® A lake’s trophic level is determined by a numbefaafors including: water transparency; nutrient
enrichment; planktonic growth; presence of aqualiats; type of fishery (cold or warm water spegies
and dissolved oxygen content. These factors givadioation of the lake’s productivity level. Lak®vith

low levels of productivity are classified as oligigghic 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 #brnventory was collected in 2005, NH DES is in the
process of analyzing the data to determine if Qar&ieeet Lake’s classification has changed.

11
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The 1991Lakes and Pond Inventory notes that CaBtiaet Lake has a flushing rate of
0.7 times per year, which is significantly loweattthe state averayeBased upon the
calculated flushing rate, it takes approximatelyeseeen months for the water in Canaan
Street Lake to be replaced by new fresh water. IGlWelushing rate increases the

Lake’s vulnerability to nutrient and/or pollutaniputs because they are not readily
flushed from the Lake by fresh water. Insteadeszmutrients and pollutants have a
longer residence time in the lake and may have migreficant negative impacts on
water quality.

Under certain conditions, the slow flushing ratembined with the Lake’s relatively
shallow depths, may make the lake more susceptl®@trophication. This is especially
true if nutrient levels in the lake increase. & thake’s water quality parameters shift
towards those that are more characteristic of @plic lake, it is possible that Lake
water will require more intensive treatment or beeaunsuitable as a drinking water
source. Eutrophic lakes are highly productive afteinorecognizable by an abundance of
aguatic plants, mats of algae, or surface scums.

VLAP data also indicates similar issues. Tablerlpage ten, summarizes VLAP data
along with selected parameters from the Lakes amdi®Inventory. For the most part,
tested water quality parameters for Canaan Straet kemain below the state average
and are indicative of good water quality. Howewemual increases in conductivity and
the presence of toxic cyanobacteria are watertguadncerns. (For a more in depth
analysis of water quality parameters, please sgeAgix E.)

8 Average flushing rate for lakes in New Hampshir8.&times per year.

12
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Table 2 Summary of Tested Water Quality Parameters — Qaisieeet Lake

Tested Parameter Lake Average Comments State Average
Biological Parameters
Average indicates “good’
water quality. However,
Al%a;:lérbour;]d?ln;:e 2.50 mg/n annual fluctuations in 7.02 mg/n
( phyll-a) data make it difficult to
discern a trend.
Most frequently Species are typica_ll of
sampled: NH'’s less productive
L lakes and suggest good
Phytoplankton ; zlsr‘:gﬁ(r)%%rllla water quality. Overall, N/A
: ) presence of
3. Tabellaria phytoplankton is sparse.
Anabaenand
Sampled species: Microcystisare toxic
1. Anabaena ' species of cyanobacteria
Cyanobacterig 2' Microcystis Relative abundance of | N/A
-V ystl . either species is sparse
3. Coeleosphaerium | 54 no toxic blooms havs
been documented.
Values fall into either
Transparency 4.8 meters good” or “exceptional 3.7 meters
; ; ; " water clarity categories. | .
(Secchi Depth Exceptional Max — 6.3 meters (1999) Good
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 ar
considered “ideal”
concentrations.

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

Nitroger?

Nitrate
< 0.05 mg/L

Total Kjedhal Nitrogen
< 0.25 mg/L (summer
0.3 mg/L (winter)

Measurements for nitrate
and Total Kjedhal
Nitrogen are relatively
unchanged from 1991
values

N/A

7.09 (epilimnion)

Lake pH is approximately

pH 6.97 (hypolimnion) | neutral 6.6 — slightly acidic
Values have fluctuated
Acid Neutralizing Hi hgllogenr:gi/t%ve to widely from year to year.| 6.7 mg/L — Highly
Capacity 9 doot Max — 10.95 mg/L (1988] Sensitive
ensitive Min — 6.5 mg/L (1998)
71% increase from 1991
Sodiunt® 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 Kjeblitaogen.
10 values for sodium are from the NH DES Lakes anddBdnventory (2005).

Nitrogen concentrations
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Tested Parameter

Lake 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
& Temperature

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&. colV100

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 typigaremains constant. Any major
changes in conductivity over the course of sewgrats, or within a very short period of
time, indicates that pollution may be occurringnfreources such as: road salt
application; faulty septic systems; agriculturalaéf; urban runoff; or development
activities. Considering that sodium and chlorideaentrations have also increased in

Canaan Street Lake, the application of road sdltaisaan Street and other paved areas in

the watershed is a probable cause for conduciivieases. However, effluent from
aging septic systems and runoff from residentiad lases around the lake are another
potential source of pollutants that contributenréased conductivity. If nutrient inputs
are a factor in the Lake’s increased conductithgre is the potential for greater algal
growth, which includes blooms of cyanobacteria.

1 values for chloride are from the NH DES Lakes andd® Inventory (2005).
12 value for apparent color is from NH DES Lakes andd Inventory (2005).
B The average given for bacteria reflects only twosing periods, which took place in 2003 and 2004.
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While cyanobacteria are naturally present in all ldkes, they serve as a reminder of a
water body’s delicate balance (VLAP, 2003). Typicaas nutrient concentrations in a
water body increase, so does the abundance of bgateria. Increased nutrient
additions from surrounding land uses, like applyiegilizers to lawns, could create
favorable conditions for a cyanobacteria bloome Tdxic cyanobacteridanabaenaand
Microcystisare present in Canaan Street LaR@mabaengroduces nurototoxins that can
interfere with nerve functions almost immediatebpn ingestion aniicrocystisis a
hepatotoxin that attacks liver functions (VLAP, 300 The ramifications of a toxic algae
bloom in Canaan Street Lake would be significastp@evailing winds push any matter
suspended in the lake towards the Water Departmeuntface water intakes. The water
treatment facility is not able to remove such daags toxins from the water supply.

The only facet of the Lake’s water quality that @@a challenge for water treatment is
the presence of organic matter. During water ineat, organic matter, such as algae and
plant detritus, combines with chlorine, used tandiect the water, and forms

carcinogenic disinfectant byproducts (DBPs). Tdrads the health risks caused by
DPBs, the Environmental Protection Agency (EPAprely lowered the maximum
amount of DBPs allowable in community drinking wagapplies. Since the rule change,
the Canaan Water Department has not been ablegbtheenew standard. While

lowering DBPs in the water supplied by the treatimant will require a treatment
upgrade, increases in the Lake’s turbidity woulchpound the current treatment

problem.

Turbidity is a water quality concern because tutpitheasures the amount of suspended
materials in the water. If turbidity is not elimated prior to disinfection, organic matter
attached to sediments will combine with chlorindaion carcinogenic DBPs. As a

result, increased turbidity will lead to increasezhtment costs because sediments and
organic matter must be completely removed priawater disinfection. Although VLAP
results indicate that turbidity is low in Canaane$t Lake, studies show that in shallow
lakes turbidity increases with motor boating. Bag&ffects turbidity because movement
of the boat across the water’s surface, along adtion from the prop, stir-up bottom
sediments in shallow areas. The re-suspended setitakes many hours to settle out of
the water column and makes the water more turbai§€f et al., 1980). Activities that
cause erosion and the subsequent sedimentatiamfats waters are also sources of
turbidity.

While all the data collected for Canaan Street Liaklecates good water quality, it must
be noted that testing does not take place frequentugh to accurately determine water
quality trends. For example, VLAP sampling taklex@ once a year in July or August.
While the sampling period does help track wateditjurom year to year, it does not
provide enough information to accurately deternseasonal changes in water quality
trends. If sampling were completed more frequeittlvould be possible to ascertain
more accurate trends in seasonal values. Fonirstanderstanding seasonal trends in
total phosphorous will help determine if nutrientiehment* is a concern. Accurately

14 Nutrient enrichment is a water quality concern bseaunder the right conditions, algae and aquatic
plants will continue to grow and multiply well beydthe amount needed to support the food web. The
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identifying water quality trends is critical to wmdtanding lake health and helps identify
necessary corrective actions.

Chapter Five — Identified Threats & Management
Objectives

A review of potential contamination sources (PG8s$ completed in order to identify
areas where corrective and preventative measutée watershed are necessary. The
review included information compiled from a vari@tfysources including: NH DES
source water assessment reports, a database asargiNH DES on-line OneStop
Database, a review of town documents, and a wiettsBurvey of the watershed.

All identified PCSs threaten not only the enviromtag health of Canaan Street Lake but
also the drinking water supplied by the Canaan Wa&partment. Any decline in the
Lake’s water, which is the Town’s municipal wateusce, will eventually increase the
Department’s treatment costs. Under extreme cistantes, degradation of the Canaan
Street Lake’s water quality could force the TowrCafhaan to change to another drinking
water source. New sources of water are costileteelop and come with no guarantee
that water quantity or quality will meet Canaanéeds.

5.1 Land Use Threats

Below is a review of land use threats identifiethim the watershed. Each land use topic
is followed by management objectives and correspgrstrategies of achievement.
While the land use topics are in no order of sigaiice, the listed management
objectives and the strategies for achievement imssdnierarchically in order of
importance. (The Committee’s recommendations Bie@ovided in tabular format in
Appendix F.)

I.  Road Management

Roads allow for the movement of people, goods,s@ndices important to our daily

lives. However, road surfaces accumulate pollgtdeposited from vehicles during
travel. Typical pollutants associated with roads autrients, metals, oils and grease,
salts, and volatile organic compounds. Road drairsygtems also collect contaminants
from atmospheric deposition, soil erosion, stramtaohd litter, leaf litter, and animal
waste (Jeer et al, 1997). Many of the substar@saccumulate on roadways are toxic
and have negative health effects on humans anelnWieEonment. When a storm event
happens, these pollutants are washed from thesuréate, especially paved, impervious
roads, into nearby surface waters, or infiltrate mroundwater. Potential spills of
hazardous materials and fuels during transporebrcular accidents also represent a

excessive growth, and the subsequent die off,gafeahnd aquatic plants can seriously impact water
quality, cause fish kills, and create unpleasastetand odor problems (Mason, 2002).
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high risk to water quality, especially since margnsportation routes run alongside
surface water resources.

In the Canaan Street Lake watershed, there arexipyately 4.7 miles of public roads,
maintained by either NH DOT or the Town of Canaard many private roads and
driveways. Of primary concern is the portion oh@an Street, which is in close
proximity to Canaan Street Lake. Water qualityagns regarding this portion of the
road stem from poor drainage and the applicatiomad salt. While road salt is applied
to the road for winter safety, it is extremely siuin water and can contaminate wells
and surface waters. At high concentrations salticgpact human and environmental
health. (Sodium causes hypertension in humande whloride is toxic to fish and
aguatic organisms.)

Water quality data collected for VLAP indicatestthanductivity levels have
significantly increased in Canaan Street Lake sgsarapling began in 1988. According
to NH DES'’s recent update of its Lakes and Ponderitory, sodium and chloride levels
have also increased over the last twenty yearsadReicing materials are a known
contributor to increased conductivity values. Dgrstorm and snowmelt events, runoff
from Canaan Street travels towards the Town Beabhbre it runs directly into the Lake.

Additionally, dirt roads in the watershed also pokallenges to water quality. For
example, the erosion of earthen drainages alongwesrd Farms Road contributes a
significant amount of sediment to Sucker Brook,akhs Canaan Street Lake’s primary
inlet. Sediment has negative environmental effbetsause it buries aquatic habitat,
increases water temperature, decreases dissolygemxand increases turbidity (Jeer et
al., 1997).

After reviewing the status of public roads withiretwatershed and their associated
potential contaminants, the Committee developedal@ving objectives to address
identified issues.

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

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

Objective #3Remediate drainage issues on town maintainedsroad

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

15 The Committee is aware of the unsafe road condittaused in a previous experiment where NH DOT
eliminated road salt applications to Canaan Stréke Committee is not suggesting that this expeninbe
repeated. However, with improved drainage ancpeasty engineered road base, it is expected tleat th
applications of de-icing chemicals could be draoadity reduced.
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Strategies for Achievement:

A. Implement a comprehensive and collaborative tovaad imaintenance
management program in the watershed that safegpaldis safety, identifies
ecologically sensitive areas, identifies correspagdbw salt zones, and uses
techniques for minimizing the use of de-icing miiter

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

o Potential Funding Source:NH DOT, NH DES Drinking Water Source
Protection Program, NH DES Watershed AssistancatGtagram, Town
of Canaan

e Benchmark: A comprehensive road maintenance plan is estadoligr
roads within the watershed. The plan is well ustterd and put into
action by the Board of Selectmen and the Road Agedithe
requirements of the plan are met by the Highwaydbepent.

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

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

o Potential Funding Source:NH DOT, NH DES Drinking Water Source
Protection Program, NH DES Watershed AssistancatGtagram

e Benchmark: Drainage issues are identified and resolved dordiaal
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.

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

o Potential Funding Source:NH DOT, NH DES Drinking Water Source
Protection Program, NH DES Watershed AssistancetGltagram,

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

D. Ildentify appropriate stormwater management metifeds vegetative buffer
strips, swales, or ditching) to resolve erosiorbfgms along Fernwood Farms
Road that contribute sediment to Sucker Brook.

o Potential Lead Agency & Partners:Board of Selectmen, Road Agent,
Canaan Water Department, NH DES, University of Ndampshire
Stormwater Center

o Potential Funding Source:Town of Canaan, NH DES Drinking Water
Source Protection Program, NH DES Watershed Asgist&rant
Program
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Benchmark: Road drainages along Fernwood Farms Road ardiztdbi
so that the erosion of sediment no longer impaatk& Brook.

E. Identify appropriate stormwater management methoasinimize stormwater
runoff from the Town Beach parking area from emgiCanaan Street Lake.

Potential Lead Agency & Partners:Board of Selectmen, Road Agent,
Canaan Water Department, NH DOT, NH DES, UniversftiNew
Hampshire Stormwater Center

Potential Funding Source: Town of Canaan, NH DES Drinking Water
Source Protection Program, NH DES Watershed Asgist&rant
Program

Benchmark: Runoff is prevented from entering Canaan Stredgelat
the Town Beach.

F. Create a road design standard that mitigates statenwunoff and minimizes the
negative environmental effects of any new town soa@hstructed within the
watershed.

Potential Lead Agency & Partners:Planning Board, Board of
Selectmen, Road Agent, University of New HampsBi@mwater
Center, NH DOT, NH DES

Potential Funding Source:Town of Canaan

Benchmark: Future road design and construction will minimingact
on water quality and the environment by better rgargastormwater
runoff.

Septic System Management

A septic system processes and provides treatmentastewater generated from flushing
toilets, taking showers, doing laundry, and dispgsif anything down a sink or other
drains. A properly functioning septic system caocess household wastewater and
destroy disease-producing bacteria. However, wiéprmperly maintained or used,
septic systems pose a significant risk to watefityuend human health. When
functioning improperly or incorrectly sited, sepsigstems are potential sources of
bacteria, viruses, and protozoa, which can causteagatestinal illness, cholera, hepatitis
A, or typhoid if consumed. Additionally, if impreply used, such as for the disposal of
paints, solvents, petroleum products and otherdimld hazardous wastes, septic
systems can be a source of chemical compoundsdtlaky 1997). All residences and
facilities located within the watershed rely ontgepystems to process wastewater as the
municipal sewer system does not extend into thenshéd.

Regular maintenance of septic systems requireghbaiccumulated wastes in the septic
tank be pumped out approximately every three ® ywars. Unfortunately, once
installed, individual systems often receive licikbention from homeowners and problems
may go unnoticed until system failure occurs. Bdptlures can occur if: a septic
system is improperly sized and more wastewatenterimg the system than it was
originally designed to handle, by improperly dispgsof household hazardous wastes,
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and if soils are not suitable for wastewater treatinand the installation of a septic
system (EPA).

It is difficult to assess the current status ofteefystems in the Canaan Street Lake
watershed. Town records provide little informatregarding septic system types and
installation dates for parcels within the watersh#éds estimated however that
approximately fifty percent of parcéfdn close proximity to the shoreline may have
aging septic systems that are not designed to psogastewater and protect water
guality. 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
objectives for septic system maintenance:

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

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

Strategies for Achievement

A. Conduct education and outreach about proper usenaimdenance of septic
systems.

o Potential Lead Agency & Partners:Board of Selectmen, Planning
Board, Canaan Water Department, Canaan Drinkingek\Rxtection
Committee, Canaan Lake Association, Cardigan Manr@ahool

e Potential Funding Source:Town of Canaan, NH DES Small Outreach
and Education Grant program for Nonpoint PollutiNkbf DES Drinking
Water Source Protection Program, NH DES Watershssistance Grant
Program

e Benchmark: Homeowners within the watershed properly use and
maintain their septic systems.

B. Conduct a septic system survey to collect inforamtibout septic systems within
250 feet of Canaan Street Lake. Collect infornmat@garding system type,
installation date, location, and maintenance.

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

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

Y The committee is aware that the Town must collemtendata regarding the status of septic systems in
the watershed in order to fully determine the feiist of recommendations C — F.
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o Potential Funding Source:Town of Canaan, NH DES Drinking Water
Source Protection Program, NH DES Watershed Asgist&rant
Program

e Benchmark: Pertinent information is collected and on file aptic
systems located within 250 feet of Canaan Strele¢La

C. Consider adoption of a Septic System Tracking Rnogior parcels in the
watershed within 250 feet of Canaan Street Lakd.raking Program would
facilitate the registration of identified septicsggms and encourage or require
regular inspection and maintenance.

o Potential Lead Agency & Partners:Board of Selectmen, Planning
Board, Health Officer, NH DES, NH Department of kleand Human
Services

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

e« Benchmark: Town adopts a Septic System Tracking Program pyane
septic system maintenance.

D. Consider implementing a Municipal Septic Systemri¥tnance Program for
properties in the watershed and within 250 fee@afiaan Street Lake. Under a
Municipal Septic System Maintenance Program, themroould assume
inspection and maintenance of specified septiesyst

o Potential Lead Agency & Partners:Board of Selectmen, Water
Department, Health Officer, Municipal Wastewateedtment Department

o Potential Funding Source:Town of Canaan, NH DES Drinking Water
Source Protection Program, NH DES Watershed Asgist&rant
Program

e« Benchmark: The Town has determined the feasibility of implabtmey a
Municipal Septic System Maintenance Program ardblis to make a
decision whether or not to proceed towards commenitie program.

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

o Potential Lead Agency & Partners:Board of Selectmen, Planning
Board, NH DES, Upper Valley Lake Sunapee Regioteifing
Commission

o Potential Funding Source:N/A

e Benchmark: Septic system setback from Canaan Street Laké&sand
tributaries is 125 feet.

F. Consider constructing a municipal sewer systenotads and facilities near
Canaan Street Lake in the future.
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o Potential Lead Agency & Partners:Board of Selectmen, Planning
Board, Canaan Wastewater Department, Cardigan MouSthool

o Potential Funding Source:Town of Canaan, undetermined

e Benchmark: A feasibility study to serve homes and facilitie€lose
proximity to Canaan Street Lake with a municipaleesystem is
complete and the Town has considered whether dorbceed with
extending municipal sewer services.

lll. Recreational Management

Canaan Street Lake has a long history as a rezneatiesource for the Town of Canaan,
the surrounding area, and even the greater NewaBdgkgion. Recreational activities
that take place on/or in Canaan Street Lake atmirgp(both motorized and non-
motorized), swimming, fishing, waterskiing, icehfisg, snowmobiling, and occasional
seaplane activities. While these activities anmeelieial to those that utilize the lake for
recreation, recreational activities can have a teganpact on the lake’s water quality
and jeopardize the lake as a drinking water source.

The American Water Works Association discourageb/lmmntact recreation, e.g.
swimming, and use of gasoline engines in watercgsuthat supply public drinking water
(AWWA, 2004). Swimming and other body contact aties have the potential to
introduce pathogens, such as cryptosporidium almer décal contaminants, into water
supplies. Some of these pathogens, like cryptadipan, are very difficult to treat and
are resistant to disinfection.

Gasoline-powered engines, especially carbureteeciwte engines, pose a significant
risk to drinking water resources. Carbureted twoleengines exhaust approximately
thirty percent of their unburned fuel directly irttee water (Correll, 1999). Depending on
water and air temperatures, roughly half of theagshed fuel evaporates immediately
while approximately fifteen percent persists inwWater column for some amount of time
(Kratzenberg, 1997). Gasoline that is directlyadted to the water column introduces
volatile organic chemicals (VOC) into the lake, @fhiare difficult to remove.

Two polluting substances associated with the omeraif gasoline-powered engines are
the gasoline additive MtBE and motor oil. A snathount of MtBE can render water
undrinkable (NH DES). MtBE can cause kidney amdrlidamage. Once introduced into
water supplies, MtBE is extremely difficult to rewaand treat. While MtBE is being
phased out of gasoline, the environmental effettther gasoline oxygenates, like
ethanol, are unknown (Susca, personal communigatiglotor oil also persists in the
environment and contains harmful metals and tof&#sA). One pint of spilled motor oll
can cause an oil slick approximately one acreze,svhereas a gallon of motor oil can
contaminate up to one million gallons of water (BPA
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Required VOC testing of the LaKeproscribed by NH DES Water Supply Engineering
Bureau, show that VOCs have not been detectecihdke. The last VOC sampling
took place in July 2005. However, the samplingeaatcurred mid-week when
motorboats are less likely to be using the lakepdhding upon the compound, some
chemicals associated with fuels and motor oils ralidly volatize into the air, but others
will persist in the water column. Additionally, dscussed earlier, motor boating may
also increase the turbidity of Canaan Street Lakach can lead to higher treatment
costs and greater health risks.

Seaplane operation on Canaan Street Lake reprdsssitsf an environmental risk than
lake contact activities and carbureted two-cyclgimes. Risk of pollution from
seaplanes is lower because seaplane exhausthajed to the air, aviation fuel does
not contain MtBE or motor oils, and there is a mmal amount of contact time with the
water surface (Seaplane Association, 2000). Alghausks to water quality from
seaplanes are significantly lower, the size anddapf Canaan Street Lake requires
seaplanes to take off and land near the surfacerwdtkes. If a catastrophic seaplane
crash were to occur close to the intakes, the tsfismuld be significant and costly.

Finally, threats to water quality also occur fronmt@r recreational activities when the
lake freezes over. The presence of ice on theddaes for ice fishing and motor
vehicle operation on the lake. Operating vehioleshe ice allows for automotive fluids
and deicing salts to be deposited on the lake seirfahe refueling of snowmobiles, ice
augers, and other gasoline-powered engines paswg®amination risk if gasoline is
spilled on the lake or in close proximity to itisking activities (in all seasons) may be a
source of organics to the lake water if bait o fimrts are left on or disposed of in the
lake.

Based upon the above information, the Committeeldeed the following objectives to
address the risks posed to Canaan Street Lakectsat®nal activities:

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

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

Objective #3Conduct more frequent water quality samplingnaeo to
effectively evaluate the impacts of recreationaivaes.

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

18 1n order to stay compliant with the Safe Drinkingi&t Act, the Canaan Water Department must
conduct water quality tests to show that it meeitewquality standards set by the EPA and NH DES.
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Strategies for Achievement

A. Maintain and support the New Hampshire Lake Assmris Lake Host
Program.

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

o Potential Funding Source:NH DES Grants for Exotic Aquatic Plants;
NH DES Milfoil and Other Exotic Plant Preventionaats

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 inforrmthaf the importance of
protecting Canaan Street Lake’s water quality.

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

e Potential Funding Source:Town of Canaan, NH DES Small Outreach
and Education Grant Program for Nonpoint Pollutidhl DES Drinking
Water Source Protection Program, NH DES Watershssistance Grant
Program

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

C. Encourage boaters to properly transport, handdee sand use fuels and motor oil
so that these contaminants are prevented fromiegtie lake.

o Potential Lead Agency & Partners:Board of Selectmen, Canaan Water
Department, Canaan Drinking Water Protection CotemjtCanaan Lake
Association, Area Schools, Recreational Groups,[N$, Boating
Industry

e Potential Funding Source:Town of Canaan, NH DES Small Outreach
and Education Grant Program for Nonpoint Pollutidhl DES Drinking
Water Source Protection Program, NH DES Watershssistance Grant
Program

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

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

o Potential Lead Agency & Partners:Board of Selectmen, Canaan Water
Department, Canaan Lake Association, Recreatioralgs, NH DES,
NH Department of Fish & Game

o Potential Funding Source:undetermined
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e« Benchmark: Gasoline-powered engines are refueled prior togoken
onto lake ice and automobiles are prohibited froameling on the lake
ice, with the exception of transporting bobhouses.

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

o Potential Lead Agency & Partners:Board of Selectmen, Canaan Water
Department, Canaan Lake Association, Cardigan Moar&chool,
Mascoma Valley High School, Recreational Groups, DES

o Potential Funding Source:Town of Canaan, NH DES Drinking Water
Source Protection Program, NH DES Watershed Asgist&rant
Program

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

F. Study the effects that recreational activities gagoline-powered engines have
on the lake. Studies should include a survey afaional activities, including
those utilizing gasoline-powered engines (all seasdypes of engines used on
the lake; and more frequent volatile organic chaitiesting (especially during
summer months).

o Potential Lead Agency & Partners:Board of Selectmen, Canaan Water
Department, Canaan Lake Association, Cardigan Moar8chool, Area
Schools and Universities, NH DES

o Potential Funding Source:Town of Canaan, NH DES Drinking Water
Source Protection Program, NH DES Watershed Asgist&rant
Program,;

e Benchmark: Town has collected data on the impact that reioneat
activities have on the water quality of Canaan&ttake, is able to
determine their level of risk, and can develop neg®ndations to
appropriately mitigate recreational impacts.

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

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

o Potential Funding Source:Town of Canaan, NH DES Drinking Water
Source Protection Program, NH DES Watershed Asgist&rant
Program

e« Benchmark: Town has completed a study on the impact motorized
boating has on turbidity; can determine the appatg@tevel of risk to
water quality; and develop further recommendatmiisow to mitigate
negative impacts appropriately.
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H. Consider establishing No Wake Zones in sensitieas(near protected surface
water intake) and shallow waters.

o Potential Lead Agency & Partners:Board of Selectmen, Canaan Water
Department, Canaan Drinking Water Protection CotemjtCanaan Lake
Association, NH DES, NH Department of Safety — MarPatrol

o Potential Funding Source:undetermined

e« Benchmark: No Wake Zones are established to protect sensiteas
and shallow waters.

V. Land Use Management

Zoning regulation is a tool that allows communitieslefine and direct future land use
by determining what land uses are acceptable imem@rea. Without a zoning
ordinance, the Town of Canaan has minimal oversiggarding future development and
its subsequent land use. The lack of zoning isidened a potential contaminant source
because any land use is acceptable in any given even those that are disruptive or
potentially harmful.

Besides allowing potentially contaminating landsgjseregulated development of the
Watershed could lead to its eventual “over-develepiii According to a Build-Out
Analysis of Canaan, under the current “no zoningriditions an additional 451
residential units could be built within the watesdli{Upper Valley Lake Sunapee
Regional Planning Commission, 2004). Increase@ldewent also means a relative
increase in impervious cover throughout the watstshAs noted earlier in Chapter 2,
impervious cover decreases the ability of the veiedl to provide valuable ecological
services, increases nonpoint pollution loads, awghtively impacts local hydrology.
Along with increasing impervious cover, residentialVelopment poses threats to water
quality from several sources including: storagbaisehold heating fuels; on-site septic
systems; improper disposal of household hazardasses; and improper application of
lawn and garden chemicals and fertilizers.

Presently, the only “zoning” district that existgvin Canaan is the Historic District,
which is located partially in the watershed. Thstétic District encompasses the
properties on either side of Canaan Street andtdgisome property use restrictions.
Lots within the Historic District may have low-imgtacommercial uses on the property
and must meet a minimum 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 abjes:

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

Objective #2Within the Watershed Protection Area, create ar&and
Protection District to provide a higher level obpection in the
immediate vicinity of Canaan Street Lake.
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Strategies for Achievement

A. Outreach and Education on why establishing a zodisigict 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, Cabaaking Water
Protection Committee, Canaan Lake Association, NESD

o Potential Funding Source:Town of Canaan, NH DES Drinking Water
Source Protection Program, NH DES Watershed Asgist&rant
Program

e Benchmark: Community has a better understanding of how argpni
district is beneficial and will help protect theteraquality of Canaan
Street Lake.

B. Establish boundaries for the Watershed Protecti@aAhat accurately reflect,
and coincide with, the watershed boundary for Cargteeet Lake.

o Potential Lead Agency & Partners:Planning Board, Board of
Selectmen, Canaan Water Department, NH DES, Uppkewl ake
Sunapee Regional Planning Commission

o Potential Funding Source:Town of Canaan, NH DES Drinking Water
Source Protection Program, NH DES Watershed Asgist&rant
Program

e Benchmark: Boundaries of the Watershed Protection Area atelyra
reflect the watershed boundary for Canaan Strdet.La

C. Develop lot requirements and land use restrictwitisin larger Watershed
Protection Area. The Watershed Protection Areallshimclude: density controls,
prohibit contaminating land uses, address stormwassmagement, and limit
impervious cover.

o Potential Lead Agency & Partners:Planning Board, Board of
Selectmen, NH DES, Upper Valley Lake Sunapee Ragjielanning
Commission Canaan Lake Association, Affected Ptypg@wners

o Potential Funding Source:N/A

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

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

o Potential Lead Agency & Partners:Planning Board, Board of

Selectmen, Canaan Water Department, NH DES, Uppkewl ake
Sunapee Regional Planning Commission
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o Potential Funding Source:Town of Canaan, NH DES Drinking Water
Source Protection Program, NH DES Watershed Asgist&rant
Program

e« Benchmark: The Shoreland Protection District is accuratelyp® and
delineated.

E. Develop lot requirements and land use restrictwitisin the Shoreland
Protection District. Utilize the NH Shoreland Rediion Act (RSA 438-B) for
guidance. (Appendix G)

o Potential Lead Agency & Partners:Planning Board, Board of
Selectmen, NH DES, Upper Valley Lake Sunapee Ragjielanning
Agency, Canaan Lake Association, Affected Prop@styners

o Potential Funding Source:N/A

e« Benchmark: A comprehensive set of zoning requirements isbéisted
to protect the shoreland area of Canaan Street Lake

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

o Potential Lead Agency & Partners:Planning Board, Board of
Selectmen, Canaan Drinking Water Protection ConemjtCanaan Water
Department, Canaan Lake Association

o Potential Funding Source:N/A

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

V. Land Conversion & Site Development

Land conversion and site development has the patémtoccur throughout the
watershed. When areas of natural cover are cau/ést development purposes,
vegetation is removed, the ground surface is distilirand hydrogeological processes are
altered (Jeer et al., 1997). If drainage, gradamgl re-vegetation are not well planned
during site development activities, they can cdwitie a significant amount of sediment
from soil erosion to surface waters. Forestry apens can also be a significant source
of sediment if vegetative buffers are not maintdiaong water resources and if logging
roads are constructed improperly (Jeer et al., 1997

The sediment that is washed into streams, rivensgdg and lakes from construction sites
is considered to be the greatest single nonpoihitpat in the United States (Jeer et al.,
1997). Impacts of sedimentation on fisheries idelveduction in water clarity, increased
water temperature, decreased dissolved oxygersleaedl filling in of spawning habitat.
Impacts of sedimentation on wetlands include radoah flood storage capacity.
Sedimentation can also have negative impacts okidg water supplies by damaging
water treatment pumps, increasing treatment castsjncreasing the production of
carcinogenic disinfection byproducts (Jeer etl&97).
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Maintaining natural land cover is one of the sumays to protect water quality. Forests
and natural vegetation maintain the hydrogeologatecby stabilizing soils, filtering
pollutants, and providing water storage. Sincer@giand cover permits the infiltration
of water, and thus filtration of pollutants, it @lsontributes the lowest pollutant load to
water resources.

The committee developed the following objectiveadiolress water quality concerns
associated with land conversion and site developmen

Objective #1Educate watershed residents about the importanc&itaining
buffers and natural vegetation.

Objective #2Conserve key parcels within the watershed, foxuen the
following areas: land surrounding surface watesket; wetlands;
steep slopes; and undeveloped waterfront properties

Objective #3Ensure site plan and subdivision review requiregimadequately
protect water quality from erosion and sedimentatiRevise
requirements where necessary.

Strategies for Achievement

A. Conduct an education and outreach program for slaerresidents, contractors,
and developers on the importance of maintainingrahvegetation and
controlling erosion. For instance, provide homeersrand contractors with
information on maintaining a protected shoreline.

o Potential Lead Agency & Partners:Board of Selectmen, Planning
Board, Canaan Drinking Water Protection Commit(egnaan Water
Department, Canaan Conservation Committee, Cardigamtain
School, Canaan Lake Association, Local ContracotsDevelopers; NH
DES

e Potential Funding Source:Town of Canaan, NH DES Drinking Water
Source Protection Program, NH DES Watershed Asgist&rant
Program

e« Benchmark: An ongoing education and outreach program isbésted
in Canaan to facilitate the use of proper erosmmtrol practices during
site development.

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

o Potential Lead Agency & Partners:Board of Selectmen, Canaan
Drinking Water Protection Committee, Canaan Watep&tment,
Canaan Conservation Commission, Canaan Lake AssocidlH DES,
Affected Property Owners
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e Potential Funding Source:NH DES Water Supply Land Grant Program;
LCHIP; Town Funds

e Benchmark: Undeveloped properties bordering the “reservai€asare
placed into conservation to protect water qualegmsurface water
intakes.

C. Identify key parcels in the watershed for conseovafe.g. wetlands, steep slopes,
sensitive habitat, shoreland properties).

o Potential Lead Agency & Partners: Town of Canaan, Canaan Drinking
Water Protection Committee, Canaan Conservationriesion, NH
DES, NH Natural Heritage Bureau, Affected Prop&tyners

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

e Benchmark: Key parcels for conservation are identified afated into
conservation.

D. Adopt erosion and stormwater management controledw development.
Incorporate new guidelines into site plan and subin review.

o Potential Lead Agency & Partners:Board of Selectmen, Planning
Board, Canaan Drinking Water Protection Commitidéid, DES, US EPA,
Army Corps of Engineers

o Potential Funding Source:N/A

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

VI. Management of Point Sources

Within the watershed there are no sources of polithat meet the true definition of a
point source. However, several potentially conteating activities exist in the watershed
that require state permits. While these activitiEsnot point sources in the traditional
sense, they are included in this section due tio khnewn location and their ability to
potentially contaminate either surface or groun@wat

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, afoitated just beyond the
watershed boundary, is in good condition, and i meaintained.

b. The sites of two leaking underground heating aikt&a Both tanks were
removed upon discovery (1991 and 1995) and the siege completely
remediated to NH DES'’s satisfaction.

2. Five underground storage tanks containing #2 hgéitiel.
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3. 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"A(RCRA).

Upon review of the identified regulated sites, &sndetermined that Cardigan Mountain
School follows regulatory standards and employs$ imesiagement practices to minimize
potential contamination threats.

The operational underground fuel tanks meet cusafety and leak protection standards
and are monitored annually by NH DES. The abowvegpicstorage tank is located on an
impervious surface that allows for spill containmeRowever, the tank is located within
twenty feet of a storm drain that feeds directlfCemaan Street Lake and discharges near
the outlet dam. The School has plans to relote@boveground tank to a safer location
within the next year.

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

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

Strategies for Achievement

A. Keep communication open between Cardigan Mountelm®& and the Canaan
Water Department regarding the status of the Sehegulated storage facilities.
One method of maintaining open communication betwhe School and the
Town is to schedule and annual meeting betweeroappte School and Town
officials.

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

o Potential Funding Source:N/A

e« Benchmark: Open communication regarding the protection ofGaeaan
Street Lake watershed between Cardigan Mountaio@eamnd the Town
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 expressed concern regarding non-land usetadiin the watershed. These
concerns range from improving knowledge of themesearea, the need for local
enforcement of new and existing regulations, tok t&f a detailed Emergency Spill

19 RCRA sites store, manage, or generate hazardogtasgbs, which may be highly flammable,
corrosive, or toxic and require careful handling/an disposal.
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Response Plan, garnering community support in ptioteactivities, 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 lenilVatershed. The Rule states, “A
person shall not trespass, boat, bathe, swimpfigtarry on any activity whatever
whether of recreational, occupational or other regtin the waters or on the ice of
Canaan Street Lake, south of a line about 1,2GMt@¢hwest of the lake’s southern
most part...”

Keeping recreational users out of the reservom & eritical to protect the surface water
intakes as well as limit the potential for contaamts to be introduced in close proximity
to the intakes. Signs are posted on the shoréhat side of the line to inform users of
the lake that the area is restricted. Traditignallatershed residents have placed buoys
in the summer months to visibly demarcate the lime2006, the Town assumed
responsibility for placing the buoys to mark theamvoir area during the summer. No
markers are placed in winter to keep winter entsisiout of the area. Based upon this
information, the committee has determined the Withy 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 demarcatedbervoir area.

o Potential Lead Agency & Partners:Board of Selectmen Canaan Water
Department, Canaan Drinking Water Protection Cote®jtNH DES, NH
Department of Fish & Game (Winter Enforcement), Nepartment of
Safety — Marine Patrol (Summer Enforcement)

e Potential Funding Source:Town of Canaan

e« Benchmark: Year-round markers are placed to demarcate tleevas
area.

1. Local Enforcement

Local enforcement is critical in ensuring proteotaf drinking water resources. Without
consistent enforcement of established regulatidwsyecommendations identified in this
plan will not safeguard Canaan’s drinking wateotgses. Part of developing a local
enforcement plan is working with state and regiaffatials to determine official
jurisdiction and enforcement responsibilities. &nément of regulation is a necessary
requirement to providing access to quality drinkiv@ter and maintaining Canaan’s
quality of life.
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Based upon identified issues for local enforcemitiet Committee has developed the
following objectives:

Objective #1Regulations for the protection of Canaan’s wagspurces 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 WBgpartment, Canaan
Drinking Water Protection Committee, NH DES

o Potential Funding Source:N/A

e« Benchmark: Canaan has determined who will enforce local ragn,
has established set standards for enforcementamgdroperly equipped
the enforcement officer(s) to carry out their dsitieenforcement actions
are taken when necessary, but in a manner thactesspdividual
property rights.

B. Bring town, county, and state officials togetheckarify questions regarding
jurisdiction of activities associated with Canadre8t Lake and to investigate
issues regarding authority, enforcement, and campé.

o Potential Lead Agency & Partners:Board of Selectmen, Canaan Water
Department, Canaan Drinking Water Protection Cote®jtNH DES, NH
Department of Fish & Game (Winter Enforcement), Nepartment of
Safety — Marine Patrol (Summer Enforcement)

e Potential Funding Source:Town funds

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

lll. Emergency Spill Response Plan

An Emergency Spill Response Plan is critical fatpcting the quality of Canaan Street
Lake. Dangerous spills could be the result offactdar accident on nearby roads,
boating accidents, refueling of recreational eq@ptnsnowmobiling accidents, a sinking
vehicle, or a seaplane accident. Developing alddtBmergency Spill Response Plan
will help direct local emergency departments on iowake action and possibly
minimize harm to the drinking water supply if alspver occurs.

The Committee’s objective regarding the Emergenmil Response in the watershed is:

Objective Local emergency response departments are prefmarethergencies
that may threaten the water quality of Canaan Straie.
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Strategy for Achievement

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

Potential Lead Agency & Partners:Board of Selectmen, Canaan Water
Department, Canaan’s Emergency Services, Canaakibyi\Water
Protection Committee, NH DES

Potential Funding Source:N/A

Benchmark: An Emergency Spill Response Plan is developeéifett,
and practiced on a regular basis.

V. Education & Outreach

Education and Outreach is critical to achieving poghensive protection of the Canaan
Street Lake watershed. Outreach and educatiorhelifl create an awareness of the
value of Canaan Street Lake, educate people abmaitsathreatening its water quality,
and encourage protective actions and behavioralgghaReaching out to community
members also invests them in the process and beijaslocal support for the
implementation of regulations and corrective acion

Objective:Develop a local awareness of the need to protacaén Street Lake

and other local water resources.

Strategies for Achievement

A. Develop a watershed outreach campaign to inforal lesidents about the
importance of protecting Canaan Street Lake. Tteeach campaign should
educate homeowners about how to reduce risks fiatenpally contaminating
activities at their homes like septic systems, ingduel tanks, and yard care.

Potential Lead Agency & Partners:Board of Selectmen, Planning Board
, Canaan Drinking Water Protection Committee, Canaske

Association, Cardigan Mountain School, Local Retosal Groups, UNH
Cooperative Extension, NH DES

Potential Funding Source: Town of Canaan, NH DES Drinking Water
Source Protection Program, NH DES Watershed Asgist&rant

Program

Benchmark: An ongoing watershed outreach plan is developédran
effect.

B. Make information regarding the Watershed Proteditan easily available at the
following locations: on Town website and at the To@ffice and Library.
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o Potential Lead Agency & Partners:Board of Selectmen, Planning Board
, Canaan Drinking Water Protection Committee, Canaske
Association, 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 ConemjtCanaan Lake
Association, Cardigan Mountain School, Local Retoaal Groups

e Potential Funding Source:Town of Canaan, In-kind donations

e Benchmark: Helpful tips on how to protect Canaan Street Lailee
posted at the Lake’s public access points and lated in local
newsletters.

D. Take advantage of Project WET in local schooletxh students about the
importance of water resource protection. (Statet&dnJessica Morton,
Coordinator. NH DES, PO Box 95, Concord, NH 033623) 271-4071)

o Potential Lead Agency & Partners:Canaan Drinking Water Protection
Committee, Mascoma Valley SAU, Cardigan Mountaihdd, NH DES

o Potential Funding Source:undetermined

e Benchmark: Project WET curriculum and activities are beintjzed in
local schools to educate students about water ressu

V. Comprehensive Testing Program

The Committee recognizes that more water quality daeds to be collected prior to the
implementation of its recommendations. While VLA DES, the Town of Canaan,
and the Canaan Water Department have conducteghificant amount of testing, the
data collected is, at this time, insufficient teestifically support some recommendations
made in this plan. In light of this, the Committealizes that some of the
recommendations made in this plan might be “halld sdowever, the previously
collected data does suggest a gradual declin&kénviater quality.

Without fully understanding the causes behind ddigtawater quality, the Town will

not be able to appropriately manage and mitigatletmm sources and identified water
qguality threats. Consequently, absent the dataCtimmittee has attempted to make the
strongest recommendations possible that will raauhe full protection of water

supplies within the Canaan Street Lake watershed.

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

Strategy for Achievement

Hire a qualified, experienced environmental scgrdr 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 outhigyTown.

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

While the Committee has accomplished the goal aftithg the Canaan Street Lake
Watershed Protection Plan, the next step in thega®is for the plan to be adopted and
implemented. On way to ensure implementationappeint the Committee for another
year, so that they can begin the plan’s implementat

Additionally, the process that was applied towanatgcting the Canaan Street Lake
watershed should also be expanded and applie@ teethaining five public drinking
water systems located outside the watershed. &atiese water systems will benefit
from source protection and should be included iteweesource protection efforts. Also,
consideration should be given to protecting Carsmatnatified drift aquifer.

The Committee’s objectives for plan implementatow the expansion of the drinking
water protection process are:

Objective #1The Canaan Street Lake Watershed Plan is adopted an
implemented.

Objective #2All drinking water resources in Canaan have stevel of water
guality protection.

Strategies for Achievement

A. Reappoint the Canaan Drinking Water Protection Catamfor an additional
year to shepherd implementation of the CanaantStede Watershed Plan.

o Potential Lead Agency & Partners:Board of Selectmen, Canaan
Drinking Water Protection Committee

o Potential Funding Source:N/A

e Benchmark: Canaan’s Drinking Water Protection Committee is
reappointed and the recommendations made in tineapéabeing
implemented.
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B. Extend the Source Protection Process to includeudllic water supplies in
Canaan and other valuable drinking water resowsgels as local aquifers.

o Potential Lead Agency & Partners:Board of Selectmen, Planning
Board, Canaan Drinking Water Protection Commitiéid, DES, Granite
State Rural Water Association, Upper Valley Lakaghee Regional
Planning Commission

o 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 that bevtaking if any or all of the
sources from these public water systems becomawumated, decline in yield, or were
lost for any reason. At this time, the State oiNd¢ampshire only requires that
Emergency Response Plans be completed and onffi@dmmunity Water Systems.
Both the Canaan Water Department and Cardigan MauBichool have completed
minimum requirements of an Emergency Response Flarse plans are on file and can
be reviewed at NH DES in Concord, NH. However piteghe fact that the Canaan
Water Department has a completed plan on file WEhDES, it is still in the Town'’s

best interest to conduct a detailed Emergency ResgpBlan for local emergency
providers.

Chapter 7 - Conclusion

The Canaan Drinking Water Protection Committee wdnwith a variety of individuals,
groups, and agencies to develop this Watershe@é®iamt Plan. The next step is to share
the plan with the community to develop local supgor implementation. Additionally,

it is important that the Canaan Drinking Water Babibn Committee continue to exist in
order to shepherd implementation of these recomatent. As evidenced by this plan,
the Committee has already played an importantinoteveloping watershed awareness,
identifying current concerns, and has begun to fdathe future of the Canaan Street
Lake watershed.

The management objectives and strategies identifidlais plan represent one step in a
multiple stage process to protect water quality. s&ategies are implemented and goals
and objectives are met, new ones need to be deactlapd the watershed plan will need
to be amended to reflect these changes. No plgmmocess is complete without a
review of the benchmarks set forth in a managempkan The benchmarks outlined in
Chapter V should be revisited periodically to easduwhether strategies have been
successfully implemented. In order to keep tha plarent and practical, and for this
plan to be successful, benchmarks will need to deanexceeded.
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The Committee believes that Canaan Street Lakebodher drinking water sources
within the Town should be considered as long-texsources that need to be properly
protected for all generations. Preservation a$¢hesources should occur in a manner
that maintains water quality so that it is as gawdyetter, in one hundred years as it is
today. Without comprehensive protection, thadigisted to address future threats,
Canaan’s drinking water resources run the riskewridp contaminated and potentially
unusable for future generations.
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Glossary

Algae Bloom: Population explosion of phytoplankton in respommsehtanging 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 cheahtonstituents
to land or water ecosystems. Deposition results frcaterials in rain or snowfall, combined
with dry dust fallout. Increasingly, atmosphericismes are recognized as a significant source
of nutrients and contaminants to coastal systemsv.wetmaap.org/References/glossary.htmil

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

Disinfectant Byproducts: Pollutants formed when organic materials in a drigkvater source
react with the disinfectant, such as chlorine @ngz Trihalomethanes (THMs) are a major
group of disinfection byproductamw.abag.ca.gov/bayarea/sfep/reports/soe/soeginss.h
Exposure to DBPs in drinking water has been linketthe development of bladder cancers and
may cause some risk to reproductive health (EPA).

Ecological Services. services which humans derive from ecological fiordisuch as
photosynthesis, oxygen production, water purifmaténd so onvyww.eman-
rese.ca/eman/reports/publications/rt_biostrat/cthé@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 nutriehtst 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 thritngglake’s outlet in one year
and signifies how often the water in the lake [Haeed by fresh water. (Jeer et al., 1997).

Hypolimnion: The hypolimnion is the bottom and most dense lajevater 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 infilicm, 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 months
per year. These systems typically serve daycaiktitzs, schools, 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 days per
year. These water systems serve restaurants, caumay, motels, recreational areas, and
service stations.

Nonpoint Source Pollution: Pollution from many diffuse sources that cannoatiebuted to
one identifiable "point," such as a discharge piffeS pollution is caused by precipitation,
atmospheric deposition, percolation, and runofftaming sediments, nutrients, and organic
and toxic substances generated by various landamskBuman 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
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Oligotrophic: The state of a poorly nourished, unproductive it 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 dretolled 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 produaekishg water.[)
www.cdc.gov/mmwr/preview/mmwrhtml/ss5108a4.htm

Storm water Runoff: The water, which is not absorbed into the grodumdng 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, includinggel, sand, silt, or clay, which contains
sufficient saturated permeable material to yietphicant quantities of water to wells. (NH
DES)

Synthetic Organic Chemicals. Man-made (anthropogenic) organic chemicals. SomesS@e
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 upparmer one (epilimnion) and a
lower colder one (hypolimnion). The temperatureallgudrops 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 watedigoBiological productivity
generally relates to the amount of algae, aquédiutg, fish and wildlife a water body can
produce and sustainl www.cityoforlando.net/public_works/stormwater/lalggessary.htm

Vegetative Buffers: Vegetated areas adjacent to streams, ponds,hettprotect 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

Volatile Organic Chemicals: these are chemicals of an organic nature (contaimprogen,
oxygen, and carbon), which readily volatilize, @vel from the water into the air. Most such
substances are industrial chemicals and solvehteselpotentially 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 snowlthdrains 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 withdezelopment
site or watershed, often calculated by identifyimgervious 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
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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 bgcguof 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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APPENDIX A:
PUBLIC WATER SUPPLIES
CANAAN, NH
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Active Public Water Supplies — Canaan, NH

WELL
EPA SYSTEM WELL YIELD
PWSID SYSTEM NAME ADDRESS TVPE POPULATION TVPE DE|I_3|T (Gpm)
1
CANAAN WATER FERNWOOD . .
351010 DEPT FARMS RD Community 600 Surface -- million
(gpd)
CARDIGAN .
354010 | v TAN scpooL | BACK BAY RD Community 300 BRW 540 23
CARDIGAN .
354010 | v TAN schooL | BACK BAY RD Community 300 BRW 525 12
353010 ﬁﬂgNTRY VILLAGE STEVENS RD Community 50 BRW 0* 30
353010 ﬁﬁgNTRY VILLAGE STEVENS RD Community 50 BRW 650 0.b0
353020 APA%_'EPASANT VALLEY SOUTH RD Community 73 BRW 335 50
356020 | BARKER STEEL COINQ RTE 4 Non-community 35 BRW 490 50
Non-transient
355060 | INDIAN RIVER SCHOOL| ROYAL RD, RTE 4 | Non-community 600 BRW 820 9
Non-transient
MASCOMA VALLEY 27 ROYAL RD, RTE | Non-community
355030 REG HIGH SCHOOL 4 Non-transient =30 BRW 410 33
CRESCENT FERNWOOD FARM | Non-community
357040 | - AMPSITES NORTH RD Transient 211 BRW 500 3
CRESCENT FERNWOOD FARM | Non-community
357030 | CAMPSITES SOUTH RD Transient 25 BRW 190 15

*Indicates that the well’s depth is unknown.
*Indicates that the well’s yield is unknown.
Public water supplies located within the Canaanebtrake Watershed are denoted in boldface type.

Source: NH DES
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APPENDIX B:
KNOWN OCCURANCES
RARE & EXEMPLARY SPECIES
CANAAN STREET LAKE WATERSHED
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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 Last Obs
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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APPENDIX C:

SOURCE PROTECTION PLAN
CARDIGAN MOUNTAIN SCHOOOL
&

CRESCENT CAMPSITES
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Source Protection Plan for Cardigan Mountain School
& Crescent Campsites

In addition to addressing water quality threat€&maan Street Lake, this plan is also
concerned with protecting the water quality of Ggad Mountain School and Crescent
Campsites, which are registered public water sugpyems®

Both Cardigan Mountain School and Crescent Cangpsibéain their water from
groundwater sources. Like a watershed, it is irgrto note that groundwater sources
also have “land” areas that contribute water tocalpcing well. Depending on a water
system’s classificatidtl, each system is required to maintain specifickinmp water
protection areas. The size and type of the prvoteareas are dependent upon the type of
groundwater source being utilized (bedrock or gheaed the quantity of water pumped
from the well. Between the two systems, the growater protection areas employed

are: Wellhead Protection Areas and Sanitary Priote&adii.

While the recommendations generated in Chapter griveide protection to all drinking
water supplies in the watersfi&dncluding private wells, this Plan specificallgdiesses
Cardigan Mountain School and Crescent Campsiteddntifying specific threats to each
system’s sources and suggesting management recalatizeTs to mitigate the identified
threats.

Cardigan Mountain School

|. Description

Cardigan Mountain School develops its water sufrpign two bedrock wells located in
an athletic field at the southern end of its propekVell #1 has a depth of 540 feet and
yields twenty-three gallons per minute. Well #3 hadepth of 525 feet, yields twelve
gallons per minute, and is located in a below-gnzalét.

Water from the wells is pumped to a pump house ate flow from each well is
combined and chlorinated for disinfection purposed transferred to a 100,000-gallon
storage tank. Water is then pumped and distribictélde campus buildings by a hydro-
pneumatic system. Also installed on the system,fiee pump capable of pumping 1,000

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 indat&idaily at least 60 days out of the year.” (@eaEnv-

Ws 300)

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

%2 Due to the fact that the Canaan Water Departmearajes its drinking water from Canaan Street Lake,
the objectives and recommendations in Chapter Eeadds potential threats to the system’s waterysupp
For more detail about the Water Department’s deliggstem and water quality please see Appendix G.
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gallons per minute at ninety pounds of pressurejgroximately one hour. The fire
pump pressurizes four municipal fire hydrants ledaaround campus, and charges the
sprinkler systems located within campus buildingiie Cardigan Mountain School fire
hydrants are frequently tapped by the Canaan FegaBment to rapidly fill truck tankers
supporting their fire fighters at off-campus, pte/groperty fires.

The system has twenty-three service connectionsamnes a population of 300 people.
Water provided by Cardigan Mountain School has atléhe State and Federal Safe
Drinking Water Act requirements set for drinkingtelaquality. The School has also
established a Wellhead Protection Area (WHPA), ¢kerarea of land under which
groundwater flows towards the School's wells, ar®haitary Protective Radii for each
well.

Unlike most WHPASs for bedrock wells, the size ahdpe of the School's WHPA was
determined using a fixed radius that was modifiasiedl upon groundwater flow. If the
watershed boundary did not bisect the WHPA, it widaé a circle with a fixed radius of
approximately 4,200 feet. However, the westera sidthe WHPA follows the
watershed boundary for Canaan Street Lake becaasadyvater flows outside of the
boundary do not flow towards Cardigan Mountain Sdlsavells. Additionally, due to
differences in production volume, each well has@asate Sanitary Radius. Well #1 has
a Sanitary Radius of 200 feet and Well #1 has a&srRadius of 175 feet.

[l. Identified Contaminants

Below is a summary of PCSs identified by a revidWB DES Source Water
Assessment Reports, NH DES on-line OneStop Databi$®ES Sanitary Surveys,
Cardigan Mountain School’s Drinking Water Proteati®lan, and a windshield survey of
the area.

According to the review of available data, Welll#s one identified PCSs within its
Sanitary Protective Radius. Well #2 also has antified PCSs within its sanitary radius,
although it is not from a land use. Additionallytee other PCSs have been identified
within 1,000 feet of the wells. The risks listegldw are in no order of priority.

Parking Area
A parking area is within Well #1's Sanitary radaursd located approximately 175 feet,

upslope of the well. The parking area providesawdar access to the back entrance of
the School's sports complex and its practice fielddditionally, the School parks buses
overnight in the same vicinity.

Since they are impervious, paved parking areasdationpoint pollutants, like oil and
gas, deposited from vehicles. Nonpoint pollutahés collect on the parking area are
likely to be washed from the pavement when storeneer snowmelt occurs and
transported onto the fields that house the Schewdlts. Volatile Organic Chemicals
(VOCs), like the gasoline additive MtBE, are justre potential contaminants present in
stormwater flows from transportation related sugfac
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Underground Storage Tanks

Cardigan Mountain School has five underground gtanks in operation, which store
heating fuel for the School’s facilities. Currgnthll underground storage tanks in use at
Cardigan Mountain School meet the current standardsink safety and leak detection.
However, in the early 1990s two tanks at the sch@wé found to be leaking heating
fuels into the surrounding environment. Upon digey of the leaks, the School
removed the tanks and has since remediated bethteitNH DES’s approval. Leaking
underground storage tanks can introduce VOCs h@@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 WHR# dgricultural cover. Due to
assessment methods used, open fields and/or laemscéuded in the agricultural
assessment. Based upon a windshield survey &dheol's WHPA, it appears most of

the agricultural area counted in the Source WasseAsment are grassed areas associated
with the School and surrounding residential develept.

In order to protect the quality of their wells Cggah Mountain School does not apply
fertilizers or pesticides to the athletic fieldsewé the wells are located. The School does
apply fertilizers and pesticides to its upper fedthd grassed areas. A portion of these
upper fields is located within 1,000 feet of thelM#&. Fertilizers and pesticides applied
to lawns can contaminate groundwater suppliespfieg improperly. However,

fertilizer application to the School's upper fieldses not pose a significant risk to the
School's water supply.

Buried Well

Well #2 is housed in a below grade vault, meanmgwell is located under the surface
level of the ground. According to Sanitary Survegspleted by NH DES, a buried well
iS subject to contamination if flooding occurs. diknally, inspection and maintenance
of the well is made more difficult as the well streasily accessible.

On-Site Septic Systems

Three of the School's on-site septic tanks aretéxtavithin 1,000 feet of well #1.
Effluent from these tanks is pumped away from tledlsato a larger tank located at the
intersection of Back Bay Road and Alumni Drive, wenehe effluent is pumped to the
School's leach field located outside of the Carfafaaet Lake watershed. It is unlikely
that the School’s septic system is a threat tdrit&king water supply. While the
School’s septic system is not a threat, a largéqoof the developed areas of the
Canaan Street Lake watershed falls within the WHBtACardigan Mountain School.
With no municipal sewer in the area, each residemgst rely on on-site septic systems
to treat their household wastewater. As notedegan the plan, septic systems can be a
source of disease causing pathogens if not propslptained as well as a source of
harmful chemicals if improperly used to disposé@fisehold hazardous wastes.
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Hazardous Waste Handler

Cardigan Mountain School is registered with theeStender the Resource Conservation
and Recovery Act (RCRA). RCRA sites store, managgenerate hazardous
substances, which may be highly flammable, cormsiv toxic and require careful
handling and/or disposal. In researching the R@mahifests for Cardigan Mountain
School on NH DES’s One-Stop on-line database,geaps that the School mainly
generates waste oils from maintenance activitidse generated wastes are not a threat to
the School's water supply, as long as best managfeonactices are followed and the
wastes are properly stored and handled.

Figure 1 Cardigan Mountain School

Cardigan Mountain School WHPA

I — ol
0 385770 1540 2310 3,080 N

: CSL Watershed & Underground Storage Tank
Cardigan Mountain School WHPA + RCRA Site
Reservoir Area Roads
& Public Water Supplies Streams
Groundwater Hazard Site

Slwell #1)

Well\:2

{| Heidi Brannon
6/1/06 i
Sources:
GRANIT, DES
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[1l. Recommendations

Cardigan Mountain School has a Well Head Proted®lan that addresses the identified
contaminants listed in Section Il above. The flas been in effect since 1991 and is on
file at Cardigan Mountain School. The plan hasnbesiewed and the recommendations
suggested for the identified threats are stilldialBelow is a brief summary of the
School’'s water quality management efforts.

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

e Send informational mailings every three years abaiter quality protection to
residences within the School's WHPA

e Underground storage tanks undergo regular inspebtydN\H DES. Non-
compliance issues are repaired.

e Hazardous materials are handled and disposed pégyo

To the extent practical, the School and the Tow@aiaan may want to coordinate
educational mailings within the watershed to miziencosts.

Crescent Campsites

|. Description

Crescent Campsites obtains its water from two dveells, which are identified by NH
DES as separate regulated drinking water systérhe.two systems are connected, but
only for emergency purposes. During normal systeeration, the connection between
the two systems is valved off and they run indepetig of each other. The system
descriptions are as follows:

Crescent Campsites — Sowbtains its water from a single bedrock well, watheported
depth of 190" and yield of fifteen gallons per méuThe well is located approximately
twenty-two feet north northeast of the owner’slérain a below grade, concrete tiled
vault. Water is pumped from the well via submdesfgump to two Well X-Trol captive
air pressure tanks located inside the workshomlimgl Water from this system is
distributed on one line to the trailer and anoikenetered and distributed to forty
campsites. (NH DES Sanitary Survey)

Crescent Campsites — Nortiotains its water from a single bedrock well, whias a
reported depth of 500 feet and yield of thre galpar minute. The well is located
approximately seventy feet east of the new pumséoulrormer overburden water
supply sources (dug wells and spring) are not octeewith the current system. Water
is pumped via submersible pump from the well te¢hwWell X-Trol captive-air pressure
tanks located inside the pump house. There istarmmeplace and water is distributed to
the thirty-five sites served by the system.

At this time there is no continuous water treatnieneither system. As the wells sit idle
over the winter months, stagnated water in thesares the ability to develop bacterial
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activity. In order to remove any bacteria that rhaye developed over the winter
months, both systems undergo shock chlorinaticatrirent prior to the opening of the
Campsite for seasonal use. As a non-communitgigansystem, shock treatment is
usually effective in eliminating bacteria from téstem. However, according to water
guality results provided on NH DES’s OneStop om-ldatabase, total coliforms were
present in samples taken in May 2003 and June 2Q@0liform bacteria are an indicator
that disease-causing organisms may be preserg iwdter supply. Bacteria have not
been present in water samples collected for e#tysiem since June 2003.

As a non-community transient system, Crescent Ciaspis not required by NH DES to
establish a WHPA for their drinking water sour¢¢éowever the Campground is required
to apply a sanitary radius around each well. Gascent Campsites — Soube sanitary
radius is seventy-five feet. The sanitary radar<rescent Campsites — Norig 150

feet.

[l. Identified Contaminants

Below is a summary of PCSs identified by a revidWB DES Source Water
Assessment Reports, NH DES on-line OneStop Databy$®ES Sanitary Surveys, and
a windshield survey of the area. Five potentiaiptaminating activities have been
identified, two of which are located in the sanjteadius forCrescentCampsites — South
Due to the close proximity of the two systems thentified PCSs apply to both water
sources.

Aboveground Fuel Tanks

The Campsite has two aboveground storage tanksebbeathin 500 feet o€rescent
Campsites — Northnd within 250 feet of th€rescent Campsites — Soulthe closer
tank stores propane while the second tank stoeseldiuel. The diesel storage tank is
located on an impervious surface and is down gradiiem both wells. Unlike other
fuels, propane does not pose a contaminationaiskil and water (Campbell-Parnell,
2006). While the diesel tank does not pose afsgni risk to the water supplies, there
is still the possibility of contamination if a lealkccurs.

On-Site Septic Systems

As noted previously, on-site septic systems caa seurce of harmful pathogens if
improperly maintained or sited. The septic syst@am£rescent Campsites are located
approximately 1000 down gradient of both water depp Additionally, there is a
separate septic system for the owner’s home loagtptbximately 200 feet south of the
Crescent Campsite — Sowthd just outside the well's sanitary radius. Agaeptic
systems can be a source of harmful pathogens amicéls if improperly maintained or
used.

Minor Road

Both Fernwood Farms Road and the Campsite’s privete pass in close vicinity of
either water source. Fernwood Farms Road is wRBih feet of th&€€Crescent Campsite -
South while the private road passes directly throughviell's sanitary protective radius.
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For Crescent Campsite — Northernwood Farms Road is approximately 500 feet from
the water source and the private road passes wiifirfeet of the source. Roads are
considered a potential contamination source becalude potential for spill from
vehicles along with their ability to contributertonpoint pollution. VOCs are just some
potential contaminants.

Home Parking Area

The parking area for the owner’s residence is tatatithin the sanitary protective radius
of Crescent Campsite — Souticcording to NH DES, the only activities to tgidace
within the sanitary protective radius are thosedtly related to the functioning of a well
or those that are non-threatening to water qualittye presence of vehicles parked within
the sanitary protective radius does pose a riskaavell’'s water quality. Vehicles are
known source of VOCs that pollute water supplies.

Dumpster
According to NH DES Sanitary Survey for Cresceninfaites, the Campsite’s dumpster

is listed as a PCSs. While the dumpster is mosiyluo dispose of general wastes, it
could potentially cause contamination if it is usedlispose of hazardous materials, such
as batteries, motor oils, or cleaning producthafardous materials are disposed of in the
dumpster, they may accumulate and be releasedlmground through holes in the
dumpster or when the dumpster is emptied. The dtenjis located down gradient and
within 500 feet of either source and is not a digant threat to either water source.
However, it still poses a minimal contaminatiorkris

[1l. Recommendations

After reviewing the potential source of contamioatfor 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, the necessity for protectingelsurces, and tips to protect the
Campsites drinking water supplies.

Management of Diesel Fuel Tank

Install a secondary containment structure adedoatentain a spill equal to 110 % of the
container’s total capacity. The containment strireinay be a berm made from an
impervious surface, such as concrete, as long asmisealed cracks or holes are present.
(NH DES)

Septic System Maintenance

Appropriate maintenance and use of the septic systecated on the Campsite’s
property is key to their proper functioning. Geallgr, septic tanks should be cleaned out
every three to five years, depending on the sizbefank and the amount and quality of
solids entering the tank. Checking the sludgesmuon build-up within the tank can also
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help determine when maintenance needs to occurk dleaning should be done by a
commercial septic tank cleaning service at reguat@rvals (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 whinvehicles. Ideally, parking should
be relocated away from the well and outside ofatsitary protective radius. However, if
relocation is not a possibility, vehicles shouldwasl maintained to minimize any fluid
leaks. Additionally, the Campsite may want to nionCrescent Campsite — Soutr
VOCs.

Management of Dumpster

Potential contamination threats from the dumpsaerime minimized by: relocating the
dumpster a safe distance away from the Campsitafervgources or locating the
dumpster on an impervious surface, such as a denslad, that prevents spills from
leaching into surrounding soils
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APPENDIX D:
NH DES ADMINISTRATIVE RULE: 386.18
“PROTECTION OF THE PURITY OF CANAAN
STREET LAKE & ITS WATERSHED”
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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
which is the principle drinking water supply foettown of Canaan.

(b) This section shall be effectivehwntthe Canaan Street Lake watershed above
the outlet dam which is located at approximateéuda 43° 39'30", longitude 72° 01'45",
in the town of Canaan.

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

(d) Under the provisions of RSA 485:2% town of Canaan and its agents may
enter at reasonable times any land or propertyinvitie drainage areas tributary to the
Canaan Street Lake public water supply in the toiM@anaan for the purpose of
investigating sanitation within the watershed atiteosources of potential water
contamination.

(e) Where any provision of these rudeis conflict with state law or other local
ordinances, the more stringent provision shallyapphese rules shall not amend or alter
any federal or state law or rule or local ordinaaceule.

(N Any deviations from these ruleslsha by written consent of the division in
accordance with Env-Ws 386.03 and the town of Gan&laese provisions shall not
apply to employees of the board of water commissi®engaged in the performance of
necessary duties for the protection and contrsbaf pond.

(9) The town of Canaan shall post arsany of the prohibitions contained in (h)
below at all public access locations where persoight reasonably be expected to
access Canaan Street Lake or its tributaries. pdsged summary may also contain any
prohibitions enacted by local ordinance.

(h) These restrictions shall include:

(1) A person shall not build, continue or maintaibuilding or structure of any kind in
which animals or fowl are kept, within 75 feet cdr@aan Street Lake or within 75 feet of
any inlet or tributary thereto, except in such saa®the board of water commissioners
may allow, and under such rules as it may require;

(2) A person shall not permit wastes, or waters laae been used for washing or
cleansing either materials, persons, or food, toimto said lake, or into any inlet or
tributary thereto;

(3) A person shall not throw or deposit any deadhah fish, or parts thereof, or any
food or article perishable or decayable, or anygdeither human or animal, into said
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lake, or permit any above wastes to remain witlirieét of any inlet or tributary thereto,
or on the ground surface within 75 feet of anytit#utary thereto;

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

(5) A person shall not trespass, boat, bathe, sfisimor carry on any activity whatever
whether of recreational, occupational or other regtin the waters or on the ice of
Canaan Street Lake, south of a line about 1,2G0fethwest of the Lake's southern
most part , beginning at a point on the westertystat the center line of the road which
exists adjacent to the present property line betvi@arand and Lamson, and extending
across said Lake to the stone jetty on the easthdye. The 2 extremities of such a line
to be properly marked by the local water works atiti so that they can be readily
identified and observed by the general public;

(6) These provisions shall not apply to employdas® board of water commissioners
engaged in the performance of necessary dutigfiéoprotection and control of said
pond; and

(7) A person shall not throw, deposit or allow ¢éonain upon the ice of the waters of said
pond, or upon that of any inlet or stream tributidugreto, any matter, waste, or materials
such as are described in (2), (3) and (4) above.

Source. #6521,6e#-97 (See
Revision Note at chapter heading for Env-Ws 300)
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APPENDIX E:
WATER QUALITY RESULTS
CANAAN STREET LAKE
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Algal Abundance

Chlorophyll-a concentration is used as an indicaf@lgae abundance. Since algae
contain the green pigment chlorophyll, the conaian of chlorophyll-a found in the
water gives an estimation of the concentrationgde Although algae is naturally
present in all lakes and ponds, an excessive anadamty type is not beneficial. Algal
concentrations can increase with additional phosghmputs from nonpoint sources in
the watershed.

Generally a concentration of chlorophyll-a of lésan 4 mg/miindicates that water
guality conditions are “good” and representativelajotrophic lakes. NH DES
classifies chlorophyll-a concentrations of 5.1-1&/mt as “more than desirable,” and a
concentration greater than 15 mg/as “nuisance amounts” indicative of eutrophic
conci%ions. The mean chlorophyll-a concentratmmNew Hampshire lakes is 7.02
mg/nt.

Since VLAP monitoring began at Canaan Street LaKE9B8, chlorophyll-a
measurements have fluctuated between 1.80 frayith6.92 mg/rth Fluctuations in the
data make it difficult to discern whether the oVlemanount of chlorophyll-a is increasing
or decreasing. A trend line on the graphed datdi\DES implies that the presence of
chlorophyll-a in the lake water is slightly increags (VLAP 2003). However, both the
trend line and annual results remain well belowdtia¢ée average. The presence of
chlorophyll-a in 2004 was measured at 2.50 mig/m

Phytoplankton

Phytoplankton serve as indicator species of gematalquality. An abundance of
cyanobacteria (blue-green algae), sucAmabaenaAphanizomenqgrOscillatoria, or
Microcystismay indicate excessive phosphorus concentratidtnadthe lake ecology is
out of balance. On the other hand diatoms su&steionella Melosira and
Tabellariaor golden-brown algae such@smobryonor Chrysosphaerellare typical
phytoplankton of New Hampshire’s oligotrophic lakda shallow warm waters with
minimal wave action (such as a cove), filamentaegig algae, may grow in a form that
looks like a mass of green cotton candy (VLAP 2003)

Phytoplankton populations go through a natural ession over the course of the
growing season. For example, in the spring disgae are most abundant. During the
months of May and June green algae are typicadlydtiminant species. From mid to
late summer, blue green algae often dominate. Metprs influence this succession
including light, nutrients, water temperature, aimel amount of grazing from
zooplankton.

At Canaan Street Lake, phytoplankton data is rgadiailable for the period from 1988-
2004. Ten of these sampling events took placenduhe month of July when green
algae are typically most abundant. Over the coof$kee seventeen-year sampling
history, the golden-brown alga@inobryon were most frequently encountered followed
by diatomsAsterionellg andTabellaria which occurred with equal frequency. All of
these algae species are typical of New HampsHes&sproductive lakes, suggesting
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good water quality. There are, however, seve@nded samplings of toxic blue-green
algae (i.eAnabaenaandMicrocystig. Overall, the presence of all phytoplanktonhia t
lake is relatively sparse (VLAP, 2004).

Cyanobacteria

Cyanobacteria are a type of blue-green algae avel en identified in some of the
oldest fossils known on Earth (3.5 billion yeard)olToday, they are one of the largest,
most important groups of bacteria and are ricthenaical diversity. For example, the
cyanobacteriun®pirulinahas long been valued for its protein content. E\mav, some
species of cyanobacteria are toxic to humans aimaladsn

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

of the aquatic food web. In New Hampshire, the fmost common cyanobacteria
include:AnabaenaAphanizomenagrOscillatoria, andMicrocystis Although they are
the most common cyanobacteria found in our lakesy &re also toxic to animals and
humans. AnabaenandAphanizomenoproduce neurotoxins that can interfere with
nerve function almost immediately upon ingesti@scillatoria, andMicrocystisare best
associated with producing hepatotoxins, which &tti&er function.

Cyanobacteria typically form in shallow, warm, sloveving or still water. Typically, as
nutrient concentrations in a water body increasalaes the abundance of cyanobacteria.
A large mass of cyanobacteria in a body of watenled a bloom. When a bloom rises
to the surface of the water, it is known as surfsaen or a surface water bloom.

As mentioned in the previous sectidmabaenandMicrocystishave been present in
water samples from Canaan Street Lake. Althougbleems have been documented,
the presence of toxic cyanobacteria serves as iadenof a water body’s delicate
balance. The non-toxic cyanobact@aeleosphaeriurhas also been present in water
samples.

To reduce the potential of a toxic bloom, waterstesidents should continue to act to
reduce nutrient loading into the lake by elimingtfartilizer use on lawns, keeping a
natural buffer along the lake shoreline, revegetgtieared areas along the shoreline, and
properly maintaining septic systems and roads.

In addition, NH DES recommends that residents ofastire lake in September and
October during fall lake turnover to document algghblooms that may occur.
Cyanobacteria have the ability to regulate theptden the water column by producing
or releasing gas from vesicles. However, occadliplake mixing will affect their
buoyancy and cause them to rise to the surfacdlaondn. Wind and current tend to
“pile” cyanobacteria into scums that accumulatdamnwind sections of a lake. The
ramifications of a toxic algae bloom in Canaan &tteake could be significant as the
wind typically blows any matter suspended in the2liowards the surface water intakes
of the Canaan Water Department. If a bloom ocdiesNH DES VLAP coordinator
should be contacted.
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Transparency

Transparency is a function of water clarity anahfkienced by water color and the
guantity of algae or particulate matter preserat waterbody. Transparency
measurements are taken using a Secchi disk, whighwenty-centimeter disk with
alternating black and white quadrants. The Setickiis lowered into the water to the
limit of visibility, at which point its depth is oerded. Lakes with “exceptional” clarity
have a Secchi depth reading greater than 4.5 méet@&md” water clarity ranges
between 2 - 4.5 meters and water with poor cldvdty a transparency measurement of
less than 2 meters. The mean transparency of Newpishire lakes is 3.7 meters.

Canaan Street Lake’s water clarity has varied betwexceptional” and “good” during
the past seventeen years of sampling. Accordinige®/LAP data, the trend in water
clarity has not significantly changed since monitgrbegan in 1988, although
measurements do fluctuate from year to year. Téwe@mum Secchi depth measured for
the lake was 6.3 meters in 1999 and the minimunthdeyeasured was 3.3 meters in
1992. In 2003, the Secchi depth was 4.5 meters.

Total Phosphorous

Total phosphorus is a measure of all the formshokphorus (organic and inorganic)
found in lake water. Phosphorus is a plant-lingithutrient in fresh water systems —
meaning that the amount of available phosphoruseantes the amount of plant and
algae growth. Plants require phosphorous to gridewever, under natural conditions,
phosphorous is not readily available in the enviment. Since phosphorus is necessary
for plant growth, phosphorous concentrations redaectly to the lake’s trophic state.
Lakes with higher concentrations of total phospherbave greater amounts of plant
growth and may be classified as a eutrophic lake.

Total Phosphorous Values & Corresponding Trophat&

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 phospimomncentrations occur at such low
levels than most increases are attributed to huanainities within the watershed. During
the summer, the median total phosphorus concemtratithe epilimnion of New
Hampshire’s lakes and ponds is 12 ug/L. The meslismmer total phosphorus
concentration in the hypolimnion of New Hampshakeds and ponds is 14 ug/L.
Increased phosphorous levels encourage excessinegrbwth and algal blooms.
Phosphorous sources around a lake can include sggtems, animal wastes, fertilizer,
road and construction erosion, and natural wetl@dtds\P 2003).

The average total phosphorous concentration foa@astreet Lake from 1988 — 2003 is
7.75 ug/L in the epilimnion and 8.38 ug/L in thepbyimnion. Total phosphorous values
have fluctuated some over the sixteen year peboidthe overall trend has remained
relatively stable and below the state average ¢fR)dor surface water. Concentrations
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of total phosphorous in the deeper waters of tke e also below the state average (14
ug/L) and showing declining trends over the sixtgear sampling period (VLAP 2003).

Total phosphorous readings taken at the inlet toa@a Street Lake have fluctuated
widely during sampling dates. Fluctuations atitiet most likely correspond with land
use changes upstream that may be introducing satmn@ther phosphorous containing
substances to the lake during storm events. NH RBES&mmends that streams be
sampled at points where phosphorous may be entérengystem, for instance above and
below a road crossing, in order to pinpoint potlatsources.

Nitrogen

Data for Nitrogen concentrations in the lake isitéd to data collected during the various
NH DES Lakes and Ponds Inventory surveys. Thentorg, measures Nitrogen as
Nitrate and total Kjedhal Nitrogen. Nitrate measuents were less than 0.05 mg/L and
Total Kjedhal Nitrogen was measured at 0.43 mgil. 84 mg/L in 1991. Additionally,

in 2005, DES collected water samples from CanaseStake to update the Inventory
report. The 2005 data indicates that nitratesreghsure less than 0.05 mg/L and total
Kjedhal nitrogen measured below 1991 levels attless 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 acidity while high pH values are non-&cior basic. A pH value of seven is
considered neutral. pH essentially measures tloeiahof hydrogen ions present in a
substance. As the number of hydrogen ions incsesseloes its acidity. The pH of lake
water is important to the survival and reproductidfish and other aquatic organisms.
For fish, a pH below 5.5 severely limits their gtbvand reproduction. Fish typically
thrive in water where the pH is between 6.5 andVIAP, 2003).

Most lakes exhibit lower pH in the hypolimnion thidney do at the surface.
Decomposition carried out by bacteria on the bottdnie lake causes pH to drop while
photosynthesis by phytoplankton in the upper lagétbe water column increases pH
(VLAP, 2003). The pH of a lake may be influencedvwstlands where tannic and humic
acids are released to the water by decaying plHdmsgby creating more acidic waters
(VLAP, 2003). Stormwater runoff and snowmelt arsgoadcidic. After a significant
storm or melt event, the surface water of a lakg b@more acidic than the water at the
bottom. It takes a lake many weeks to recover faonacid input from stormwater
runoff.

The mean pH for New Hampshire lakes is 6.6, whscslightly acidic. Due to the
presence of granite bedrock in the state and thesiton of acid rain, many lakes
throughout the state have slightly acidic watekanual sampling data for Canaan Street
Lake shows that the lake has an average pH ofi6.®i& hypolimnion and 7.09 in the
epilimnion, which makes the lake water approximateutral.
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Acid Neutralizing Capacity

Acid neutralizing capacity (ANC) is often referrexlas alkalinity. ANC is the measure
of a lake’s capacity to neutralize acid inputs.WNe¢ampshire lakes historically have low
alkaline waters due to the State’s granitic bedradkwever in recent years, the overall
alkalinity, or buffering capability, of New Hampsailakes is decreasing. If the buffering
capacity of a lake is lost, aquatic life will bevadsely 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 abev&dte average at 9.09 mg/L.
However, the value has fluctuated from year to yatr the median ANC value for
Canaan Street Lake being 9.3 mg/L. The minimurnesaécorded was 6.5 mg/L in 1998
and the maximum value recorded was 10.95 mg/L 8819The ANC value reported in
the 2004 VLAP report is 6.6 mg/L.

Acid Neutralizing Capacity Ranges for NH Lakes &&®

Category | ANC (mg/L)
Acidified <0
Critical 0-2
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 Lakeniged to data for the NH DES
Lakes and Ponds Inventory. In 1979, sodium meds2ufe mg/L and in 1991 the
concentration of sodium increased to 3.8 mg/L.c&ih991, the sodium concentration in
the lake has increased. According to the dataa@tl in 2005 for the Lakes and Ponds
Inventory, Canaan Street Lake’s sodium concentndi&s increased to 6.5 mg/L
(Estabrook, personal communication).

Chloride

Typically the chloride content in New Hampshiredaks naturally low. Water bodies
located in remote areas away from development gépdrave Chloride concentrations
less than 2 mg/L. Higher values are generally¢isalt of salt inputs from road corridors
and septic systems. The median value for chidad&lew Hampshire lakes is 4mg/L.
The maximum value is 198 mg/L. Chloride level€imnaan Street Lake were measured
as part of the NH DES Lakes and Ponds Inventof@iff, 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 cldoc@htinues to increase and is now
at 11 mg/L.
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Conductivity

Conductivity measures water’s ability to conductegettrical current and is directly
related to the number of ionic particles presekg.the number of ions in the water
increase so does its conductivity. New Hampshingiters typically have low
conductivity values (NH DES 2004). High condudigwalues, or conductivity values
that are increasing, may indicate that pollutiondasurring from sources such as road
salt, faulty septic systems, agricultural runoffuoban runoff (VLAP 2003).

Due to variations in watershed geology, condugtivélues are not easily classified as
being good or bad (VLAP Report 2003). Howeveruealin New Hampshire lakes that
exceed 100 uMhos/cm are generally indicative dfifogenic effects. A lake’s
conductivity typically remains constant throughthg seasons. Any major changes in
conductivity over the course of several years, ithiwa very short period of time, may
indicate significant human impacts. For examglepnductivity values suddenly
increase within a six-month period, land-clearict\aties with no erosion controls, may
be the source of increased conductivity values.

In New Hampshire, conductivity values less tharubthos/cm are typical of

oligotrophic lakes. The mean conductivity valueNeew Hampshire lakes is 62.1
uMhos/cm. Conductivity has been measured for Gafaeet Lake since 1988. Over
the last sixteen years, values for specific cormhum have increased annually. In 1988,
conductivity measured at 48.0 uMhos/cm. In 20@hdactivity values measured 78.46
uMhos/cm, which is a 63.5 percent increase. lsg@@onductivity is typically directly
related to human activity within the watershed.wdwger in 2005, conductivity values
dropped 4.6 percent to 75 uMhos. Further testeepa to be completed to understand if
the drop in conductivity is sustained or a randacuvance.

Apparent Color

Apparent color is a visual measure of the colathefwater. Water becomes colored by
decaying organic matter or by naturally occurringtas, such as iron or manganese, in
soils. A lake with highly colored water generdilgs extensive wetlands along the shore,
or within its watershed, and often a mucky botto@ften, eutrophic lakes tend to have
highly colored water. Water color is measureddlocunits and classified into the
following categories:

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 color since measurements were firstridke the 1979 Lakes and Ponds
Inventory. In 1979, the water had 10 color unitd the 1991 Inventory reported that
Canaan Street Lake has 18 color units, classiffiegvater as clear. In 2005, the lake
had an average of 20 color units in the summer2dnfl in the winter, indicating that the
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water is taking on a sight tea color. The causengethe change in water color is
unknown.

Dissolved Oxygen and Temperature

The presence of dissolved oxygen is critical tadrtdwelling organisms as well as fish
and amphibians. Many species, such as troutnakerant of low oxygen conditions.
The concentration of dissolved oxygen found in waelosely tied to water temperature
as cold water holds more oxygen than warm water a fesult, the concentration of
dissolved oxygen fluctuates with the seasons aweklavill have higher dissolved oxygen
concentrations during the winter, spring, and fall.

In the summer, dissolved oxygen concentrationsedee. Lower oxygen concentrations
are due in part to warmer water temperatures &eldtratification. As a lake stratifies
colder water sinks to the bottom and warm wat@sri® the surface. A layer known as
the thermocline forms between the warm surface maté colder depths that impedes
lake mixing and the diffusion of dissolved oxygehiter a lake has stratified, the
dissolved oxygen in the hypolimnion is not typigakplenished until lake turnover in
the fall.

As no new oxygen is available in the hypolimnidre tiffused oxygen is gradually used
up by bottom dwelling organisms and the procestecbmposition. In some cases, the
diffused oxygen may be completely depleted. Exélgriow levels of dissolved oxygen,
or in cases where there is no oxygen at all (ancoxnditions), are detrimental to living
biota. When dissolved oxygen concentrations inolimnion fall below 1 mg/L,
phosphorus which was previously unavailable anpped in sediments is released and
made available for plant growth.

The dissolved oxygen concentration for Canaan Staee is relatively high at all
depths. From 1988 — 2003 the average concentratidissolved oxygen in the
hypolimnion (deep water) is 64.9 percent. Howedesolved oxygen values in the
hypolimnion have fluctuated between 3.2 perceit980 and 96.6 percent in 2002. The
relatively high dissolved oxygen concentrationhia hypolimnion is due to the shallow
nature of Canaan Street Lake and not to cold testyess. The average water
temperature during the sampling period was 20.68i@e(69° Fahrenheit). Shallow
lakes weakly stratify and do not form a thermoclihestead, they are continually mixed
by wind and wave action, which diffuses oxygen tigioout the water column (VLAP).

Turbidity

Turbidity measures the amount of suspended mattér &s clay, silt, and algae, which
scatter and absorb light rather than allowing ir&wel through water in straight lines.
Turbid conditions have negative impacts on aqisgecies, increase public health risks
in drinking water supplies, and pose challengasealrinking water resource manager
during water treatment. High turbidity readinge aften found in water adjacent to
construction, logging, and other sites where vedgetas removed and soil is left
exposed. In such situations, storm events erosi@ble soils and cause turbid conditions
downstream.
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In New Hampshire, the median value for turbidityakes and ponds is 1.0 NTUs. The
minimum value recorded for New Hampshire lakeg$s lthan 0.1 NTUs and the
maximum value is 22.0 NTUs. VLAP monitors begdkirtg turbidity measurements for
Canaan Street Lake in 1997. The average turbiolitwater in the epilimnion (surface)
is 0.4 NTUs and the average turbidity for watethie hypolimnion (deep water) is 0.5
NTUs. Both measurements are below the state azerag

Bacteria

Surface waters contain a variety of microorganigmkiding bacteria, fungi, protozoa,
and algae. Most of these occur naturally and mavenpact on human health. However,
where warm-blooded animals such as humans, dueksegbeaver, or pets are present,
health risks from water contact are present. Whalonded animals contribute bacteria to
surface water bodies through fecal waste. Sowftfxal waste may be from leaky
septic systems or sewer pipes, runoff from wildéifeas, or heavily used swimming and
beach areas (VLAP 2003).

Certain types of bacteria serve as indicators@fitesence of fecal contamination and
may also be used as an indicator species for gmepce of other pathogens, such as
viruses or protozoa lik&iardia or Cryptosporidum Some pathogens, particularly the
protozoans, such &ryptosporidumare difficult to treat because they are so sthal
they often pass through filters and are resistaohiorine treatment. Currently, reliable
methods are not available to water system opertaiagesadily test for these pathogens.
Fecal coliform analysis supplemented with analfmi€Escherichia coli (E. colipre the
most reliable indicators available for identifyifegxal wastes.

I nvasive and exotic plant species

Purple loosestrifel{ythrum salicarig is present in the wetland on the western shore of
the lake near the Town Beach as well as in thdashalove near Cardigan Mountain
School's maintenance building. Purple loosesadapts readily to natural and disturbed
wetlands. Once established, purple loosestrifm$aliense homogeneous stands and
replace native grasses, sedges, and other flowplamgs that serve as important food
sources for wildlife. Purple loosestrife also reesiwildlife habitat (Swearingen).

Mercury

New England reportedly has the highest deposiad@srof Mercury in the country (10-
30 micrograms per square meter). Major sourcddes€ury deposition in New England
are from the emissions of municipal waste incirmtcoal and oil boilers, and medical
waste incinerators (USGS 2003). Studies conduayetie New Hampshire Department
of Health and Human Services (DHHS) indicate tate freshwater fish in the state
contain varying levels of Mercury and pose a paat¢health risk. A statewide advisory
is in effect which recommends that people limititfish consumption. The advisory is
based on a thorough review of more than 1,200 ivatdr fish sampled from 150 water
bodies throughout the state.
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APPENDIX F:
TABLE OF MANAGEMENT OBJECTIVES
& STRATEGIES FOR ACHIEVEMENT
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Management Objectives and Strategies for Achievemeén

Identified S : : Date
Lead Agency(s Funding Source o

Threats Objective Strategies gency(s) g Bench Mark initiated
Resolve drainage issues | Work with NH DOT to Board of Selectmen, | NH DOT Runoff from Canaan
along Canaan Street near| identify and resolve NH DOT NH DES Watershed | Street no longer drains

Road the Lake. drainage issues along Canaan Road Agent | Assistance Grant into Canaan Street Lake.
Canaan Street near the I
Management Lake. NH DES NH DES Drinking

Canaan Water
Department

Water Source
Protection Grant

Reduce application of
deicing chemicals along
Canaan Street near the
Lake.

Work with NH DOT to
reduce salt application to th
portion of Canaan Street
that is in close proximity to
the Lake.

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.

Department
Remediate drainage issuesldentify appropriate storm | Board of Selectmen Town of Canaan Road drainages along
on Town maintained roads. water management methodsroad Agent NH DES Watershed | Fernwood Farms Road
to resolve drainage and Canaan Water Assistance Grant are stabilized and erosio
erosion problems along Department NH DES Drinkin problems are resolved.
Fernwood Farms Road. P 9
NH DES Water Source

UNH Storm water
Center

Protection Grant

Identify appropriate storm
water management method
to minimize runoff from the
Town Beach from draining
into Canaan Street Lake

Board of Selectmen
Road Agent

Canaan Water
Department

NH Dot
NH DES

Town of Canaan
NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant
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Identified S . L : Date
ead Agency(s Funding Source o
i Objective Strategies gency(s) g Bench Mark nitiated
Implement a comprehensiveBoard of Selectmen Town of Canaan A comprehensive road
Town road management | Road Agent NH DOT maintenance program is
program in the watershed established for roads
that safeguards public gzngﬁ%\é\ﬁter E?sizgicvgzg?;?ed within the watershed.
safety, identifies P T
ecologically sensitive aread, NH DOT NH DES Drinking
and determines low salt | NH DES Water Source

zones.

UNH Storm water
Center

Protection Grant

Establish town road
standards for the watershé
to ensure that new roads (
not negatively impact
water quality.

Create road design standat
rdhat mitigates for storm
lavater runoff and minimizes
the negative environmental
effects of any new town
roads.

dPlanning Board
Board of Selectmen
Road Agent

UNH Storm water
Center

Town of Canaan

Future road design and

construction will

minimize impact on wate

quality and the

environment by better
managing storm water

runoff.

Septic System
Management

Minimize the negative
impacts of existing septic
systems in the watershed.

Conduct education and
outreach about the proper
use and maintenance of
septic systems.

Board of Selectmen

Canaan Water
Department

Drinking Water

Cardigan Mountain
School

Canaan Lake
Association

Protection Committee

Town of Canaan

NH DES Small
Outreach and
Education Grants

NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant

Homeowners within the
watershed properly use
and maintain their septic

systems.

Conduct a septic survey to
collect information about
septic systems within 250
feet of Canaan Street lake.

Board of Selectmen
Planning Board

Canaan Water
Department

Town of Canaan
NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant
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Pertinent information is
collected and on file for
septic systems located
within 250 feet of Canaar

Street Lake.
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Identified o : L ; Date
ead Agency(s Funding Source o
i Objective Strategies gency(s) g Bench Mark nitiated
Consider implementing a | Board of Selectmen Town Funds Septic system tracking
septic system-tracking Planning Board NH DES Watershed | Program is adopted to
program for parcels within NH DES Assistance Grant help facilitate proper
250 feet. - maintenance.
NH Department of NH DES Drinking
Health and Human | Water Source
Services Protection Grant
Consider implementing a | Board of Selectmen Town of Canaan The town has determineg
municipal septic system Planning Board NH DES Watershed | the feasibility of
maintenance program for Municipal Waste Watef Assistance Grant implementing a municipa
properties within 250 feet o Treatment Department| NH DES Drinkin septic system
Canaan Street Lake. P 9 maintenance program.
NH DES Water Source
Protection Grant
Minimize the Establish a minimum septiq Board of Selectmen N/A Septic system setback

environmental impacts of
new septic systems within
the watershed.

system setback of 125 feet
from Canaan Street Lake
and its tributaries where
feasible.

Planning Board
NH DES
Upper Valley Lake

Sunapee Regional
Planning Agency

from Canaan Street Lake
and its tributaries is 125
feet.

Consider constructing a
municipal sewer system to
homes and facilities near
Canaan Street Lake in the
future.

Board of Selectmen
Planning Board

Canaan Wastewater
Department

Cardigan Mountain
School

NH DES

Town of Canaan

A feasibility study is
constructed to determine
the practicality of
building a municipal
sewer system within the
watershed.
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Identified " , L : Date
ead Agency(s Funding Source o
i Objective Strategies gency(s) g Bench Mark nitiated
Heighten recreational usersMaintain and support the | Board of Selectmen NH DES Grants for The Lake Host Program is
awareness of potential NH Lake Association’s Canaan Water Exotic Aquatic Plants | supported and maintainefl.
water quality impacts to | Lake Host Program. Department NH DES Milfoil and
Recreational | Canaan Street Lake. Canaan Lake other Exotic Plant
Management Association Prevention Grants

NH Lakes Association
NH DES

Conduct education and
outreach campaign that

targets recreational users
and user groups to inform
about protecting the Lake’s

water quality

Board of Selectmen
Water Department

Drinking Water
Protection Committee

Canaan Lake
Association

Cardigan Mountain
School

Area Schools
Recreational Groups
Crescent Campsites
NH DES

Town of Canaan

NH DES Small
Outreach and
Education Grants

NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant
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Town is continually
informing recreational
users about the
importance of protecting
Canaan Street Lake.
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Identified o . : Date
Lead Agency(s Funding Source o
i Objective Strategies gency(s) g Bench Mark nitiated

Reduce impacts of current
recreational uses on
Canaan Street Lake’s
Water quality.

Encourage boaters to
properly handle, store, and
use fuels and motor oils.

Board of Selectmen

Canaan Water
Department

Drinking Water
Protection Committee

Canaan Lake
Association

Recreational Groups
Crescent Campsites
NH DES

Boating Industry

Town of Canaan

NH DES Small
Outreach and
Education Grants

NH DES Watershed
Assistance Grant
NH DES Drinking
Water Source
Protection Grant

Boaters are well educate
about properly handling
fuels and oils.

d

In winter, limit refueling of
gasoline-powered engines
shore and prohibit the use
automobiles on lake ice

Board of Selectmen

IQCanaan Water
biDepartment

Canaan Lake
Association

Recreational Groups
NH DES

NH Department of Fish
and Game

Undetermined

74

Gasoline powered enging
are refueled prior to bein
taken on the ice and
vehicles are prohibited
from traveling on the lake
ice.
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Conduct more frequent
water quality testing to
effectively evaluate the
impacts of recreational
activities.

Continue existing VLAP
testing and increase its

frequency during summer

months.

Board of Selectmen

Canaan Water
Department

Canaan Lake
Association

Cardigan Mountain
School

Mascoma High School
Recreational Groups
NH DES

Town of Canaan

NH DES Watershed
Assistance Grant
NH DES Drinking
Water Source
Protection Grant

Water quality testing of
Canaan Street Lake
continues and is
conducted more
frequently.

Assess the impact that

motorized boating has on

Canaan Street Lake.

Study the effects that

recreational activities have

on the lake, especially
motor boating.

Board of Selectmen

Canaan Water
Department

Drinking Water
Protection Committee

Canaan Lake
Association

Area Schools and
Universities

NH DES

Town of Canaan

NH DES Watershed
Assistance Grant
NH DES Drinking
Water Source
Protection Grant

Town has collected data
on the impact that
recreational activities
have on the water quality
of Canaan Street Lake.

Study the effects that

motorized boating has on
turbidity in Canaan Street

Lake.

Board of Selectmen

Canaan Water
Department

Canaan Lake
Association

Area Schools &
Universities

NH DES

Town of Canaan
NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant
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Town has completed a
study on the impact that
motorized boating has on
turbidity, determine its
level of risks, and decide
on the appropriate
management activity.
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Consider establishing a no| Board of Selectmen Undetermined No wakes zones are
wake zone in sensitive areascanaan Water established to protect
(near surface intakes) and | pepartment sensitive areas.
shallow waters. Drinking Water
Protection Committee
Canaan Lake
Association
NH Department of
Safety — Marine Patrol.
Establish a Watershed Conduct outreach and Board of Selectmen Town of Canaan Community has a better
Protection Area education on why Planning Board, NH DES Watershed | understanding of how a
establishing a zoning diStri(tCanaan Water Assistance Grant zoning district is
Land Use is critical to protecting the s beneficial and will help
. Department NH DES Drinking :
Management quality of Canaan Street Water Source protect water quality.

Lake.

Drinking Water
Protection Committee

NH DES

Protection Grant

Establish boundaries for th
Watershed Protection Area
that accurately reflects the

watershed boundary.

2 Planning Board
Board of Selectmen

Canaan Water
Department

NH DES

Upper Valley Lake
Sunapee Regional
Planning Agency

Town of Canaan
NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant
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Boundaries for the
Watershed Protection
Area accurately reflect th
watershed boundary for
Canaan Street Lake.

1)
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Develop lot requirements
and land use restrictions
within the Watershed
Protection Area.

Planning Board
Board of Selectmen

Canaan Water
Department

NH DES
Upper Valley Lake

Sunapee Regional
Planning Agency

Affected Property
Owners

N/A

A comprehensive set of
zoning requirements is
established within the
watershed.

Within the Watershed
Protection Area, create a
Shoreland Protection
District to provide a higher
level of protection in the
immediate vicinity of
Canaan Street Lake.

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

Planning Board
Board of Selectmen

Canaan Water
Department

NH DES
Upper Valley Lake

Sunapee Regional
Planning Agency

Town of Canaan

NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant

The Shoreland Protectior
District is accurately
mapped and delineated.

Develop lot requirements
and land use restrictions
within the Shoreland
Protection District.

Planning Board
Board of Selectmen

Canaan Water
Department

NH DES
Upper Valley Lake

Sunapee Regional
Planning Agency

Affected Property
Owners

N/A

A comprehensive set of
zoning requirements is
established to protect the
shoreland area of Canaa
Street Lake.
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Educate watershed Conduct an education and | Board of Selectmen Town of Canaan An ongoing education and
residents aboutthe | outreach program for Planning Board NH DES Small outreach program is
B‘nportance of maintaining| watershed residents, | Drinking Water Outreach and established.
uffers and natural contractors, and developers Protection Committee | Education Grants
vegetation about the importance of
Land maintaining vegetative Canaan Water NH DES Watershed
Conversion & buffers and managing Department Assistance _Gre_mt
Site erosion. Canaan Conservation | NH DES Drinking
Development Commission Water Source
Protection Grant
Local contractors and
developers

Watershed Residents
NH DES

Conserve key parcels in th
watershed focusing on the
following areas: the land
around the “reservoir
area”, wetlands, steep
slopes, and undeveloped
parcels.

aNork to place property
surrounding the “reservoir
area” into conservation.

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

Undeveloped properties
bordering the “reservoir
area” are placed into
conservation to protect
water quality near the
surface water intakes.
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Identify key parcels in the
watershed for conservation
(e.g. steep slopes, wetland
sensitive habitats, and
shoreland properties.)

Board of Selectmen
Planning Board

S’Drinking Water
Protection Committee

Canaan Water

Town of Canaan
LCHIP
NH DES Water

Supply Land Grant
Program

Key parcels are identified
and placed into
conservation.

Management of
Point Sources

Department
Canaan Conservation
Commission
NH DES
Ensure site plan and Adopt erosion and Board of Selectmen N/A Local regulation exists to
subdivision review stormwater management | pj|anning Board minimize erosion and
requirements adequately | controls for new Drinking Water stormwater runoff from
protect water quality from | development and Protectigon Committee new development.
erosion and sedimentatior].incorporate new guidelines
into site plan and NH DES
subdivision review. US EPA
Upper Valley Lake
Sunapee Regional
Planning Agency
Maintain communication | Keep communication open| Board of Selectmen N/A Open communication

with Cardigan Mountain
School regarding its
regulated facilities.

between Cardigan Mountai
School and the Town by
scheduling an annual
meeting between
appropriate officials.

NCanaan Water
Department

Cardigan Mountain
School

Health Officer

between the School and
the Town continues.
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Demarcation of
the Reservoir

The reservoir area is well
marked and its use restric
are reported and enforced

Work to place year-round
[smarkers to demarcate the
reservoir area.

Board of Selectmen

Canaan Water
Department

Drinking Water
Protection Committee

NH DES

Town of Canaan

Year-round markers are
placed to demarcate the
reservoir.

Area .
NH Department of Fish
& Game
NH Department of
Safety — Marine Patrol
Regulations for the Develop a local Board of Selectmen Town of Canaan Canaan has determined
protection of Canaan’s enforcement plan and Planning Board who will enforce local
water resources are identify proper enforcemen Health Officer regulation and has
consistently enforced. agents. established set standardg
Canaan Water for enforcement.
Department
NH DES
Local Bring town, county, and Board of Selectmen Town of Canaan Meetings are conducted
Enforcement state officials together to | canaan Water and questions regarding

clarify questions regarding
jurisdiction over activities
associated with Canaan
Street Lake.

Department
Health Officer
NH DES

NH Department of
Safety

NH Fish and Game

jurisdiction are resolved.
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Local emergency response Develop a comprehensive | Board of Selectmen Undetermined A comprehensive spill
departments are prepared| Emergency Spill Response| canaan Water response plan is

Emergency for emergencies that may | Plan to minimize risks to | pepartment developed, in effect, and

Spill Response | threaten the water quality | Canaan Street Lake. , practiced on a regular
Plan of Canaan Street Lake. Canaan’s Emergency basis.

Services
NH DES

Education and
Outreach

Develop a local awarenes
of the need to protect
Canaan Street Lake.

5 Develop a watershed
outreach campaign to
inform local residents abou
how they can help protect
the Lake.

Board of Selectmen
Planning Board

Canaan Water
Department

Drinking Water
Protection Committee

Cardigan Mountain
School

Crescent Campsites
Recreational Groups
NH DES

UNH Cooperative
Extension

Town of Canaan

NH DES Small
Outreach and
Education Grants
NH DES Watershed
Assistance Grant

NH DES Drinking
Water Source
Protection Grant

An ongoing watershed

outreach plan is in effect.

Make information regarding
the Watershed Protection
Plan easily available onling
and at the Town offices.

Board of Selectmen
Planning Board

Drinking Water
Protection Committee

Canaan Lake
Association

Town of Canaan
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Information regarding th

plan and its
recommendations is

available at key locations|
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Post information about how
to protect Canaan Street
Lake at the Lake’s public
access points.

Board of Selectmen
Planning Board

Drinking 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 at 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 ta
educate students.

Comprehensive
Testing
Program

A comprehensive testing
regime and body of data
regarding the water quality
of Canaan Street Lake
exists.

Hire a qualified and
experienced environmental
scientist to prepare a testin
regime for Canaan Street
Lake

Board of Selectmen
Canaan Water

JDepartment

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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MINIMUM RESTRICTIONS
NH SHORELAND PROTECTION ACT
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Print Versi
SP-6 1997
Minimum Shoreland Protection Standards, RSA 483-B
LIMITS WITHIN THE PROTECTED SHORELAND
Prohibited Uses (RSA 483-B:9, II) 250 ft

. Establishment/expansion of salt storage yards, auto junk yards, solid waste & hazardous
waste facilities.
- Use low phosphate, slow release nitrogen fertilizer from 250 feet to 25 feet.

Uses Requiring State Permits

- Public water supply facilities (RSA 483-B8:9, III)

- Public water & sewage treatment facilities (RSA 483-B:9, IV)

- Public utility lines (RSA 483-B:9, IV-b)

- Existing solid waste facilities (RSA 483-B:9, IV-c)

+ All activities regulated by the DES Wetlands Bureau per RSA 482-A (RSA 483-B:9, II(c))

Other Restricted Uses

- All new lots, including those in excess of 5 acres, are subject to subdivision approval by
DES. (RSA 483-B:9, V(b)(1))

- Setback requirements for all new septic systems are determined by soil characteristics.
(RSA 483-B:9, V(b)(2))

- Minimum lot size in areas dependent on septic systems determined by soil type. (RSA
483-B:9, V(e)(1))

+ Alteration of Terrain Permit standards reduced from 100,000 square feet to 50,000
square feet. (RSA 483-B:6, I(d))

- Total number of residential units in areas dependent on on-site sewage & septic
systems, not to exceed 1 unit per 150 feet of shoreland frontage. (RSA 483-B:9, V(e)(2))

NATURAL WOODLAND BUFFER RESTRICTIONS (RSA 483-B:9, V(a))

- Where existing, a natural woodland buffer must be maintained. 1500
- Tree cutting limited to 50% of the basal area of trees, and 50% of the total number of

saplings in a 20 year period. A healthy, well-distributed stand of trees, saplings,

shrubs, and ground covers must be maintained.

+ Stumps and their root systems must remain intact in the ground within 50 feet of the

reference line.

- The opening for building construction is limited to 25 feet outward from the building,

septic system, and driveway.

- The opening for accessory structures is limited to 10 feet outward from the footprint.

NEW SEPTIC SYSTEM LEACHFIELD SETBACKS (RSA 483-B:9, V(b)(2))
- 125 feet where soil down gradient of leachfield is porous sand & gravel. 125 ft
- 100 feet where soil maps indicate presence of soils with restrictive layers within 18 100 ft
inches of natural soil surface.

- 75 feet where soil map indicates presence of all other soil types. 75 ft
- 75 feet minimum setback from rivers.

PRIMARY BUILDING LINE*

- Primary structure setback 50 feet from the reference line. (RSA 483-B:9, 1I(B)) En &

Page 1 of 2
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1V TY

25 ft
20 ft

- Fertilizer use is prohibited within 25 feet of reference line. (RSA 483-8:9, II(d))
- Accessory structure setback 20 feet from the reference line. (EnvWs 1405.04)

REFERENCE LINE (RSA 483-B:4, XVII)

- For coastal waters = highest observable tide line

« For rivers = ordinary high water mark

- For natural fresh waterbodies = natural mean high water level

+ For artificially impounded fresh waterbodies = water line at full pond

* If a municipality establishes a shoreland setback for primary buildings, whether greater
or lesser than 50 feet, that defines the Primary Building Line for that municipality.

e
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