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Exec

utive Summary

Introduction

This report has been prepared in support of the Newfound Lake Watenglaster Plan as part of
extensive GHBased mapping and analysis performed in the course ofrtbli-yearplanning process.
The information presented in the report covers two separate investigations:

1 Mapping and analysis of a range of water qualélated natural resources has been conducted
to identify those areas within the Newfound Lake watershed that are most suitable for future

development and/or conservation; and,
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patterns and related water quality impacts within the watershethis analysis included an
example of local landse planning vith in-depth evaluation and remmmendations for the
Fowler River watershed, focusing on its higéld aquifer and prime agultural soils.

Study Area

: The study area is the Newfound Lake watesd, a
%ﬁ 'L A ™ relatively smallrea compared to other lake watersheds

g -, e in New Hampshire at a little more than 61,000 acres, or

about 95 square miles in size. The watershed is defined
by thetopographical height of land surrounding the lake,
and closes at théake outlet at the dam iBristol. The
actual land area within the study area is 56,326 acres.

The map to the left shows the configuration of the
watershed study area, and the muniaigies included
within the watershed. The topographic background

R - N illustrates the complex and often steep terrain found
;;:bury ‘ within the watershed. The land rises from a lake
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to the west of Alexandria.
Part 1. Resource Analysis & -Q@mcurrence Mapping

Background

This study uses GIS technology to accomplish mapping and to perform statistical analysis of various
features found in the maps. GIS esliupon digital versions of mapped data which are available from
A0FiSQa IS2ANI LIKAO AYF2NNIFGA2Y RIFEGF £ A0 NI NE
Hampshire, as well as various state and federal agencies.
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Twelve natural resource features wereaduated in this study. They can be grouped as follows, and are

presen

tedin this report in the followingrder:



Surface Water Resources

Drinking Water Resources

Steep Slopes & Highly Erodible Soils

Wildlife Habitat

Prime Agricultural Soils & Most Pratdive Forest Soils
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Highlights of Findings

A brief overview of the natural resources considered follows, with statistics on extent within the
Newfound Lake watershed, and current protection statuSee the full report for more detailed
information and napping.

Surface Water Resources

Riparian Buffersare naturally vegetated corridors along streams and rivers that play a critical role in
filtering sediment and nutrients before entering the water ecosysteRiparian buffers amount to
4.7% of the waterked, and are currently about 16% protected.

Wetlandsoffer multiple benefits including flood water storage, biological purification, and important
wildlife habitat for a number of species of plants and anim&i&tlands cover 3.5% of the watershed,
and ae 14.2% protected.

Floodplainsprovide flood water storage and transit, and are home to unique natural communities.
Floodplains involve 1.7% of the watershed, and are 13.4% protected.

Drinking Water Resources

Sand & Gravel Aquifersnderlie the Cockenouth and Fowler River valleys, and represent the most
readily available groundwater supplies for public drinking water systekqgsiifers cover 6.1% of the
watershed, and are 8.9% protected.

Favorable Gravel Well Sitegith potential to provide uncontamiated water for future water supplies
have been mapped by the N.H. Department of Environmental Services (NHDES) within the aquifer
formations. Future well sites on aquifers involve 1.8% of the watershed, and are 9.4% protected.

Source Water Protection Aasaround existing public water supplies have also been mapped by NHDES.
The Bristol Water Works wellheads in the Fowler River aquifer currently serve more than 3,400 persons.
Collectively, source water protection areas cover 8.4% of the watershed, amed15.1% protected.

Steep Slopes & Highly Erodible Soils

Steep Slopem this study are classified as greater than 25%, or a rise of one foot in a horizontal run of
four feet. Slopes >25% are considered unbuildable, and if disturbed will rapidly emdegbuting

! Resources areonsideredto be protected if they are found on conservation and/or public land with legal agreements
recorded to prevent development from affecting the resource.
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significant sediment load to ruaff. Steep slopes >25% involve 22.2% of the watershed, and are 25.8%
protected.

Highly Erodible Soilsave physical properties that make them prone to rapid erosion if disturbed,
especially on steep slopeslighly erodible soils are widespread and common in the watershed at
68.5% of the land area, and are 20.2% protected at present.

Wildlife Habitat

Wildlife Habitat Qualityis a component of the N.H. Wildlife Action Plan (NHWAP) which has mapped
areas stagwide for intrinsic habitat quality and condition. Tier 1 areas are considered the best in the
state; Tier 2 aras are best in the bicegion. Tier 1 habitat zones cover 41% of the watershed, and are
22.8% protected. Tier 2 zones cover 10% of the waters and are 32.7% protected.

Terrestrial Habitats of Concerim the Newfound Lake watershed include 9 of 16 habitat types mapped

by the NHWAP. These are the least common habitat types, often found in small occurrences known as
G LI 0 OK KGraupalitdgéthier these habitats involve 34.1% of the watershed, and are 29.1%
protected.

Most Productive Farm & Forest Soils

Prime Agricultural Soilare rated by the National Resources Conservation Service (NRCS, formerly the
Soil Conservation Service) ag timost productive for croplands and forage productioRrime
agricultural soils are found on 3.7% of the watershed, and are 6.2% protected.

Productive Forest Soilre also rated by NRCS for higilume production of commercial timber
species.These sds are extensive within the watershed at 87.2% of land area, and are 16.9%
protected.

In summary, the Newfound watershed contains numerous tviglne natural resources that are
generally not well protected from development.

CoOccurrence Mapping

The naural resources listed above have been combined in the GIS to produce@ooence map that
shows where one or more resource features ardaated, or are overlaid on one another. The map on
the next page shows the results of that mapping exercisth glarker colors indicating where several
resource features coccur.

The areas with higher occurrences of natural resource features are important considerations for
community planning for two reasons:

1 Key resource features that provide esgstem sendges such as flood water storage and filtration,
significant wildlife habitat, drinking water, and productive soils are {pigbrity for conservation;
and,



1 Resources that affect water quality in Newfound Lake and its tributary water courses such as
steepslopes, highly erodible soils, and riparian buffers require recognition and stewardship in
community development plans.
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Resource Co-Occurrence Map

Conservation & Public Land
Co-Occurrence Values
] 1 Resource Feature

Resource Co-Occurrence Map

Statistical Aalysis of Resource Analysis

The map to the left shows existing conservation and public
lands (geen) overlaid on the resource @xcurrence map.
Using this data, the extent of each natural resource
feature and its protection status has been determined for
each d the five principal town# the Newfound Lake
watershed. Clearly, several areas @fthimportance in

the cooccurrence map araot adequatelyprotected.
SeeSection 4: Statistical Analysise main body of the
report for the ssImmary table and interpretation of the
extent and protection status of the various natural
resources considereit this study.




Part 2: BuildOut Analysis

Purpose

The purpose of conducting a buitdit analysis is to predict with reasonable certainty how future
development patterns are likely to occur in a given study area. Commonly used for community planning
purposes, this builebut analysis addresses the entire Newfound Lake watershed by looking at historical
development trenddor entire towns within and outside the watersheahd land utilizatiorwithin the
watershed over time. fien, using realistic devgbment constraintsthe model systematically
extrapolatesthose trends into various future time periods.

Methodology

A customized methodology for conducting a btolgt analysis was designed for the Newfound Lake
watershed due to the lack of local landeuggulationssuch as zoning ordinances which determine lot
sizes, frontage requirement, and densitysome communities. Thadternative approach used relies
upon two sets of evaluation:

1 Land consideretikely to developdue to accessibility from exisg roads and highways,
constraints to development such as steep slopes, wetlands, floodplains, and utility-ofghtsy,
and/or current status as conserved land or land in institutional use; and,

1 Prevailing patterns of recent subdivision and lot sizeslvlare used to assign varying densities
of tract utilization for future development on land now undeveloped.
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generates a graphic representation of new development.

The map to the right shows a baseline inventory of
existing buildings within the Newfound Lake watershed, +
based on 2010 high resolution adrghotography. The
land most likely to develop is shown in the light yellow
color.

Development - 2010
Developable Land
®  Existing Buildings

A total of 3,740 building are recorded in the map, with
about 95% of those classified as residential buildings.

The maximum buildout determined by the model run

would result in more than 8,000 new building units in the
watershed or 215% growth over the 2012 base of aboul
3,740 buildings identified in the 2010 aerial photography

The two maps on theext pageshow the results of the L
build-out analysis for two stages of delopment: 15%
and 30% total builebut, which have been selected for study since the two scenarios represent potential
nearterm future possibilities.




30% Build-Out Scenario
Developable Land

®  New Corsiudion

®  Exisiing Developmant

N
15% Build-Out Scenario —‘L
Dovelopable Land

®  New Construction
®  Exising Developmert

The red dots in each map show where new development is likely to occur given the inputs to the build
out analysis model. Density is higher at the southern end of the lake, in keeping with current densities
and recent subdivision experience. Lower densities in ther® and greater lot range extent into all

other areas.The 15% scenario would add aboiif100 new buildingg mostly new homes; or about

30% more than current baseline conditions, and the 30% scenario would add 2,340 new buildings, or

about 63% over baseline.

In terms of timeframe for each scenario, given the prevailing average annual é%f giowth in
watershed over the past decade and a half, it would take alidugears to reach the 15% builolt,
and perhaps 30 years for the 30% buitdit to occurif the regional growth rate stays constant.

In both scenarios, the increase in impervicusfaces, lawns, etc., especially in the southern half of the
lake watershed, will have obvious adverse effects on lake water quality if measures are not taken during
design, construction and occupancy to avoid increased loading of sediment and nutrients.
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large areas of land extremely sensitive to development. The analysis clearly indicates both areas that

should be protected or very carefully developeddareas where higheémpact development is more
suitable.

Fowler River Development Study

As part of the watersheavide buildout analysis, a special study of the Fowler River and Bog Brook
valley and aquifer area in Alexandria and Bristol has been maiwestigate how the resource
information considered in the eoccurrence mapping relates to development scenarios in that area.
The area is readily apparent as a hggloring feature in the coccurrence mapping, and it contains
easily developed land imé path of the next wave of new construction. Itis also a critical groundwater
recharge zone for the Bristol Water Works wellheads (see body of report for more informatiba).



method and recommendations from this analysis can be used as an examptbadotowns within the
watershed.

The maps belowhow development scenarios on the Fowler River aquifer arezccarrence mapping
near Newfound Lake for the 15% and 30% baill scenarios (translated here for 2030 and 2045). The
red dots are new develoment. Note the extensive development predicted on the aquifer itself which is
defined by darker colors and along the rivaed its tributaries.
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2030 Build-out Scenar

Existing Buildings - 2010
® New Buildings -- 2030

X ™"} Fowler River Watershed
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Various recommendations are presented in the report as an example of how communities can address
this confuence of important natural resources in the context of planning for future development.
However, a simie approach is illustrated on the nest pagehere development constraints are

identified (wetlands, floodplains), maintenance of natural filtratiqmarian buffers is emphasized, and
prime agricultural soils are reserved for local food production and scenic farmland.



