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Preface
[Cite your source here.]

In 2013 MMRG transitioned from a conservation facilitator to a land trust that holds
conservation easements and fee-owned properties, forever. Now, with the completion of this
Conservation Area Plan: “Our Home, Our Land, Our Tomorrow”, we have a vital tool to help
guide regional conservation decisions that assist land owners to voluntarily conserve their land.
For over a year, the conservation planning process involved active collaboration with our
consultants, two of New Hampshire’s most reputable conservation planners, Dan Sundquist of
GreenFire GIS and Steve Whitman of Resilience Planning and Design, along with broad outreach
to local communities and stakeholders. The consultants encouraged us to include the most upto date conservation data, such as climate change resilience studies and accommodated
MMRG’s preference to highlight local values.
Together we worked with town
Select Boards, Planning Boards,
Conservation Commissions and
used town documents to create a
Local Values chapter with maps.
Community input also came from
a Community Visioning Session, an
on-line survey, and “mapping
special places” exercises. Thirtyeight stakeholders participated in
the vital co-occurrence mapping
process. MMRG and town
Community Visioning Session, 9/29/2016. Photo by Steve Whitman
Conservation Commissions had
opportunities to review maps and chapters and to provide feedback, creating a truly
collaborative effort.
The final maps show that Moose Mountains rises up from the center of our 7-town region with
headwater tributaries that stream “like tendrils” from the region’s many peaks to rivers and
lakes. The Conservation Area Plan highlights the natural resources that support wildlife habitat,
serve the region’s working forests and farms; and ensure clean water resources. These same
natural resources were valued by early settlers who created the region’s now historic villages
and they continue to be the features that attract people to the region for outdoor recreation.

The Conservation Area Plan maps show natural
corridors favored by wildlife that serve as ideal
greenways. They also show areas where conservation
values overlap, thereby inspiring focus areas. The
maps present natural treasures and environmental
features that are valued by our towns and by those
who live in our communities. Furthermore these maps
can be used to guide the improvement or development
of recreational trails.
At MMRG we have already begun to share the
Conservation Area Plan and maps with our towns and
other conservation groups. We are also using the plan
as the foundation of our 5-Year Strategic Plan and 20Year Long Range Plan. MMRG enthusiastically looks
forward to using this plan to guide our future
conservation decisions.

Patti
Patti Connaughton-Burns
Executive Director

Dan
Dan Coons
CAP Committee Co-Chair

Conservation Plan Roll-out, 7/18/2017.
Photo by Emily Lord

Emily
Emily Lord
CAP Committee Co-Chair
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Executive Summary
[Cite your source here.]

Introduction
This executive summary provides an overview of the entire planning process and findings for
the Moose Mountains Regional Greenways (MMRG) strategic conservation action plan. The
report contains several parts that address the planning process from various perspectives,
including:








Part 1:
Part 2:
Part 3:
Part 4:
Part 5:
Part 6:
Part 7:

Project Introduction
Engagement and Outreach
Overview of Natural Resources
Co-Occurrence Mapping & Focus Area Analysis
Incorporating of Local Values
Related Analyses & Reference Datasets
Conservation Action Items

Highlights-oriented summaries of each of these report sections follows. Also see Part 1 for
other information providing context to readers unfamiliar with the MMRG service area and this
study.

Study Area
The study area is comprised of the current MMRG
service area which includes the towns of Wolfeboro,
Brookfield, Wakefield, New Durham, Middleton,
Milton, and Farmington.
These communities span 283 square miles of land
area, and are dotted with several large lakes and
many ponds. The Salmon Falls River forms much of
the eastern boundary of the study area along the
New Hampshire/Maine state line. The Moose
Mountains Range along the Brookfield/Middleton
border is the central high-terrain feature in the study
area.
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The region is traversed by Route 16, a major north/south highway arterial that connects the
Seacoast Region and the White Mountains. Route 11 is a similar highway corridor linking the
Seacoast with the Lakes Region west of the MMRG service area.
The City of Rochester was added to the natural resource mapping and analysis to determine the
scope and need for adding that community to the MMRG service area. Further study and
MMRG board action will be forthcoming as a second phase of the conservation action plan.
The terms “service area” and “study area” will be used interchangeably in this document, with
the advisory that Rochester is included in some aspects of the planning process.

Conserved Lands Status
About 19,800 acres, or 10.9%, of the MMRG service area is currently conserved in one form or
another.
The map to the right shows the extent and
distribution of conservation and public lands by
level of protection. Level 1 means that the
land is permanently protected from
development by legal means. Level 2 indicates
lands that are not permanently protected but
are held for conservation purposes by the
landowner; this is the case with extensive
tracts in Milton and nearby Wakefield where
the Carl Seimon Family Charitable Trust has
acquired more than three thousand acres of
land to be managed for forestry, wildlife
habitat, and recreation.
There are also small amounts of two other
levels of protection classification in the MMRG
service area: Level 3 which is unprotected
water supply lands, and Level 4 land more than
50% developed and unprotected legally
(beaches, recreation areas, boat ramps, etc.).
The table below summarizes conserved lands by level of protection.

1:
2:
3:
4:

Level of Protection
Permanently Protected
Unofficial Conservation Land
Unprotected Water Supply Land
Developed Public Land

Acres
16,457
2,733
501
92
19,783

Percent
of Total
83.2%
13.8%
2.5%
0.5%
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Development Trends
The MMRG region has experienced unusual growth in population and housing over the last two
decades, spurred mainly by intra-state migration north in the Route 16 corridor and west along
the Route 11 corridor from the Seacoast Region. This growth has placed extraordinary pressure
on open space and natural resources, especially in the southern half of the region, including
Farmington, New Durham, Middleton, and Milton.
While population growth has been significant, the conversion of open space to new residential
development is more germane to the issue of natural resource impacts. It is single family
residential development that is of more concern since it requires more land due to minimum lot
sizes required by local land use regulations, and therefore has more impact on the natural
resource base.
The table below summarizes new single family housing development for the seven MMRG
communities for the time period 2000 to 20151.
Rate of Single Family Housing Change in MMRG Communities 2000 - 2015

Municipality
Brookfield
Farmington
Middleton
Milton
New Durham
Wakefield
Wolfeboro
MMRG Region

Average
Average
Percent Annual Percent Annual
New
New
New
New
New
New
Change Change Change Change
2000
2010 Housing Housing Housing Housing Housing Housing 2015
2000 20002010 20102011
2012
2013
2014
2015
Total
2015
2015
2015
2015
Census Census 2010
274
328
1
1
0
0
0
0
330
20.4%
1.4%
0.6%
0.1%
1,400
1,630
8
6
2
5
6
5
1,662
18.7%
1.2%
2.0%
0.4%
628
778
1
0
0
1
0
5
785
25.0%
1.7%
0.9%
0.2%
1,260
1,617
3
6
-2
-1
2
3
1,628
29.2%
1.9%
0.7%
0.1%
1,176
1,417
4
-3
-1
-2
3
5
1,423
21.0%
1.4%
0.4%
0.1%
2,919
3,395
3
7
6
3
13
6
3,433
17.6%
1.2%
1.1%
0.2%
3,092
3,386
-9
0
25
32
12
6
3,405
10.1%
0.7%
0.6%
0.1%
10,749 12,551
11
17
30
38
36
30
12,666 17.8%
1.2%
0.9%
0.2%

Strafford County
New Hampshire

25,095 29,485
340,878 389,662

159
1,546

164
1,307

144
1,368

116
1,579

151
1,828

174
1,877

30,393
399,167

21.1%
17.1%

1.4%
1.1%

3.1%
2.4%

0.6%
0.5%

New housing construction has decreased significantly statewide, tapering down from 1.1% to
0.5%, and the MMRG has followed suit since 2010, dipping even lower in terms the percentage
of average annual change. However, a very strong growth period was experienced from 2000
to 2010 in the MMRG region (pink columns) with new construction of single family homes
running at or well above the statewide norm with the exception of Wolfeboro.
Strafford County was also booming, growing by 21% (yellow row). A total of 1,917 new homes
were built in the MMRG region from 2000 to 2010 for a gain of nearly 18%. Further, 36% of
all new single family homes built in all 13 communities in Strafford County for that period
were located in the MMRG region.

1

Based on US Census data and housing permit figures compiled by the NH Office of Energy & Planning through
2015. Negative figures indicate permits issued for deconstruction of homes.
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It is not within the scope of this study to determine the exact location of new housing
construction, but looking at the table it is clear that the greatest increases numerically since
2000 have occurred in Wakefield (514), Milton (368), Wolfeboro (313), Farmington (262), and
New Durham (247) in rank order. Middleton added 157 new homes for a gain of 25% over
existing housing stock, a noticeable change. Only Brookfield has escaped the development
pressure experienced by the other MMRG communities, but it did add 20% more housing since
2000.
Clearly, the historical data illustrate a boom-bust cycle at work in New Hampshire and the
MMRG region. However, with increasing density in the Seacoast Region, and rising real estate
prices putting housing out of reach for some socio-economic sectors, we can expect to see
renewed interest in new construction in the MMRG service area, bringing more pressure to
bear on critical natural resources. This respite is an ideal time to move forward with
conservation initiatives.
As a footnote, it is worth looking at the share of housing that is seasonal or second-home
status. The following table lists the numbers and percentages of seasonal housing by
community, based on 2010 US Census data.

Seasonal Housing Share of Total Housing
Municipality
Brookfield
Farmington
Middleton
Milton
New Durham
Wakefield
Wolfeboro

2010 Total

2010
Seasonal

Housing1
338
2,832
851
2,181
1,523
3,832
4,443
16,000

Housing2
46
240
190
381
509
1,734
1,604
4,704

Percent
Seasonal
Housing
13.6%
8.5%
22.3%
17.5%
33.4%
45.3%
36.1%
29.4%

1

Total housing includes multi-family & manufactured housing

2

Seasonal housing figures include a minor amount of vacant housing

Note the 2010 seasonal housing total of about 4,700 which represents nearly 30% of all
housing in the region. Note also the relatively high percentage of housing that is seasonal in
several MMRG communities, with a high of 45% in Wakefield.
With more people moving into retirement age and/or choosing to relocate to NH for the rural
quality of life, we can expect more of these second homes to become year-round residences,
adding to the permanent population in the MMRG communities. This, in turn, implies
increased demand for municipal services and increased pressure on recreation resources and
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natural resources in general. Now is the time for community and conservation planners to
begin addressing this shift to higher population density.

Regional Conservation Partners
Apart from the local municipal conservation commissions and the Wentworth Watershed
Association in Wolfeboro, MMRG has several other conservation partners working in its service
area that provide potential for leveraged conservation projects.
Among the private, non-profit land trusts are the Society for the Protection of NH Forests which
has conserved significant tracts in the Moose Mountains Range and elsewhere in the region;
The Nature Conservancy which focuses on land of high ecological value; the Lakes Region
Conservation Trust with a service area surrounding Lake Winnipesaukee and including a portion
of the MMRG service area; and the Southeast Land Trust centered in Rockingham County but
recently merged with the Strafford Rivers Conservancy which has historically shared territory
with the MMRG.
State agencies active in conserving land include the NH Fish and Game Department (NHFG)
which conserved and manages several wildlife management areas in the region; the
Department of Resources and Economic Development (DRED) which is responsible for state
parks and forests; and the Department of Environmental Services (DES) whose source water
protection program actively participates in protecting drinking water protection areas critical to
public water supply.
There are also two watershed associations in the MMRG service area with mission-driven
interests in protecting water quality in lakes, rivers, and ponds: the Acton/Wakefield
Watersheds Alliance and the Salmon Falls Watershed Collaborative. Both organizations are of
long standing in the MMRG region, and have working relationships with the MMRG in
education, outreach, and conservation activities that support their mission. A third watershed
association is the Wentworth Watershed Association, a 2016 merge of the Lake Wentworth
Association and the Lake Wentworth Foundation, is centered on Lake Wentworth in Wolfeboro,
with a combined mission to protect and preserve the community, natural resources, water
quality and scenic beauty of the Lake Wentworth-Crescent Lake watershed.
A fourth watershed-related agency is the Piscataqua Region Estuaries Program (PREP) with a
focus on Great Bay and the estuaries in the Seacoast Region. Its interest area includes the
Salmon Falls River and Cocheco River watersheds which extend well into the MMRG service
area. While the primary mission is to protect the resources immediate to Great Bay, the
Piscataqua River, and coastal estuaries, PREP recognizes the importance of conserving
headwaters lands to maintain and enhance water quality downstream.
Finally, the Carl Siemon Family Charitable Trust centered in Milton has a long history of
conserving forest and farm lands in Milton and Wakefield. While not an accredited land trust,
the CSCT operates under similar standards and practices, is dedicated to conservation and wise
5

stewardship of forest and farms, and has protected thousands of acres of land in the region,
often working in collaboration with the MMRG.
All of these organizations and agencies represent strong working partnerships and
opportunities to leverage case-making for major conservation projects and campaigns in the
MMRG region.

Outreach & Engagement
The success of this regional conservation planning project is dependent on input and
engagement from the region’s stakeholders. To meet that need we pursued outreach and
engagement efforts that targeted traditional stakeholders of conservation planning, such as
municipalities, conservation commissions, conservation organizations and MMRG members. In
order to get a broader understanding of the valued resources and opportunities this effort was
expanded to also include summer and
year-round residents, business
owners, educators, and those with
interests in outdoor recreation,
farming, forestry, hunting, angling,
snowmobiling, horseback riding,
biking and off-road vehicles.
An online survey with more than 300
respondents, a regional public forum,
and community level meetings were
all used to collect feedback for incorporation into Part 5 of this report which deals with local
values as ingredients of the overall MMRG conservation action plan.
What we learned during this process is that residents and visitors participate in a broad array of
recreational activities within the region. This is an indication of the diversity and popularity of
recreational activities that may provide additional support for future conservation efforts. The
top three general conservation priorities for the MMRG region include surface waters, historic
places, and large tracts of land for forestry. Overall there seemed to be general support for an
even broader range of conservation priorities.
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The top concerns related to the quality of life
in the MMRG region and participants agreed
that water quality related issues, threats from
land development, and a need for
conservation land were critical issues. Many
participants took the additional effort to share
something specific about the region that
should be reflected in this plan and that is an
indication of the deep connection that
stakeholders have to the region.
More detailed analysis of the outreach and engagement efforts, including the survey results,
can be found in Part 2 of this report, and in Part 5 addressing local values.

Natural Resources Analysis
A total of 20 natural resource features have been considered in the development of the MMRG
conservation action plan. These features are organized into five stand-alone suites of natural
resource information, as follows:
 Forest Resources (including forest blocks and productive forest soils)
 Water Resources (including riparian buffers, stream watersheds critical to lake water
quality, high quality stream watersheds, wetlands, floodplains, state-designated river
corridors, aquifer formations, drinking water protection areas, and areas favorable for
future water supplies)
 Wildlife Habitat (including habitat types, habitat rankings, climate change resiliency and
connectivity)
 Steep Slopes & Highly Erodible Soils (as constraints to development affecting water
quality)
 Agricultural Resources (including active farmland and most productive agricultural soils)
All these resource features are discussed in detail in Part 3 of this report.
The protection status of all these resources has been assessed by overlaying existing
conservation and public lands data on each resource feature and calculating the acreage under
conservation. The following table details the extent of each resource feature and the degree to
which it is currently protected (see Percent Protected column for a quick gauge).
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Co-Occurrence Mapping
The purpose of co-occurrence analysis and mapping is to identify areas where resources are
“co-located”, indicating areas of high-priority conservation values for consideration in longrange strategic conservation planning or for evaluating site-specific conservation opportunities
as they occur.
Co-occurrence mapping is designed to generate a “shared vision” of conservation values and
priorities within the watershed. To build consensus, a stakeholder group of 37 participants
from all seven communities was convened by MMRG to participate in a Delphi process.
Representatives from various state agencies and other organizations with an interest in the
8

MMRG service area were among the stakeholder group, including the NH Fish and Game
Department, the Department of Environmental Services Source Water Protection Program, the
Piscataqua Region Estuaries Project, and the Acton Wakefield Watershed Alliance among
others.
The Delphi process is a consensus-building methodology which fosters dialogue and
understanding, leading to anonymous voting by stakeholders on the relative value for each of
the 28 natural resource values selected for conservation planning. Working with a “budget” of
100 points, each voter assigned scores to each natural resource feature. Of the 37
stakeholders, a total of 34 persons engaged in the voting process. After voting, all 34 sets of
scores were averaged to rank resource values, also known as importance values. The weighted
importance values were then coded into GIS data layers of each natural resource feature and
added to determine aggregate scoring.
The illustration below gives an idea of how the co-occurrence mapping works in terms of GIS
processing.

The Delphi process depends upon a “guiding principle” to align stakeholder decisions on
importance values. For this effort, the following statement taken directly from the Moose
Mountains Regional Greenways mission statement served this function:
“To protect lands important to the natural resources and quality of life in the Moose Mountains
Region, including important drinking water resources, wildlife habitat areas, working farms and
forests, and recreation area…and to join protected lands to form greenways.”
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The final importance values are shown in the table below, arranged in rank order of score
(higher scores indicate higher relative importance).

The map below shows the results of the resource scoring translated into the final co-occurrence
map using five levels of classification. Darker colors indicate locations of higher scores and,
therefore, higher conservation priority.
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See Part 4 of this report for more detailed interpretation of the co-occurrence mapping.

Identification of Conservation Focus Areas
To be truly strategic, any regional conservation plan must narrow the options to those areas
that contain the highest natural resource protection priorities, usually about 30% to 40% of the
entire study area as a rule of thumb. The co-occurrence mapping discussed above gives a
strong idea of where those high-priority areas are located, but additional analysis is needed to
distill the boundaries of what will become conservation focus areas in the MMRG conservation
action plan.
A GIS-based “hot spots” analysis utility program was used to detect and map areas in the cooccurrence map that are consistently of high resource value. This program looks at the
aggregate mean values (derived from stakeholder voting and co-occurrence processing) for
every 30-meter grid cell in the co-occurrence map, and compares it to other nearby grid cells
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statistically. Statistically significant spatial clusters of grid cells are tagged, and both “hot
spots” and “cold spots” are mapped.
The map below shows the results of running a first-pass hot spots analysis on the “shared
vision” co-occurrence map values. The red-to-pink color gradient represents the hot spot side
of the analysis where higher values in the co-occurrence map work to raise the level of
importance. The blue side of the color tones indicates statistically-significant clusters of lower
values (but does not indicate there are no resource values worthy of conservation!). The light
yellow color is labelled “not significant” but this is an artifact of the statistical analysis, i.e., the
clustering of grid values is simply in the middle of the range.

The raw data from the first-pass hot spots analysis was further refined into two tiers of
conservation focus areas based on the breaks in values indicated in the legend for the map
above. All hot spots with 90% confidence and above were classified as Tier 1: Highest Priority
for conservation. Hot spots within the areas deemed “not significant” were classified as Tier 2:
High Priority for conservation. Again, despite the legend terminology, Tier 2 contains high12

value natural resources and mid-range scores in the co-occurrence mapping and it serves as a
buffer zone to protect the integrity of the Tier 1 areas. The map below shows the results of the
tiered scheme of conservation focus areas with existing conserved land in dark green.

Tier 1 focus areas include about 67,000 acres, or 37% of the study area. Tier 2 focus areas add
another 35,000 acres, for a total of about 56% of the MMRG service area. As can be seen in the
map above, there are extensive areas in both focus area tiers that are not yet conserved. Tier 1
is about 18% protected, and Tier 2 is 14% protected.

Related Data & Reference Datasets
Ancillary mapping and analysis studies were generated as adjunct to the co-occurrence and
conservation focus area mapping discussed in previous sections. There are three reference
datasets that will guide and enhance decision-making on strategic conservation projects in the
future:


A comprehensive collection of existing trails information classified according to type of
use;
13




A compilation of data on connectivity related to climate change connectedness and
ecological integrity resulting in an MMRG greenways concept plan; and,
A study of land ownership patterns and lot size to identify the best opportunities for
high-efficiency land conservation on larger tracts of land.

Trails
The MMRG service area is home to many trail systems, ranging from hiking trails to
snowmobile trails, both of which make use of Class 6 town roads in places that are not open
to ordinary vehicular access. Users include sightseers, foragers, hikers, hunters, anglers,
mountain bikers, ATV enthusiasts and equestrians. Some trails are planned for dedicated
uses and others are informal linkages within the greater system. These trails offer
recreational access to remote areas, and may be important to the overarching mission of
the MMRG in conserving land for greenways.
The map below shows the results of the trails mapping.

See Part 6 of the report for more detailed information and interpretation.
14

Connectivity
An important aspect of conservation planning over the last two decades has been incorporation
of connectivity among tracts of conserved land to allow wildlife species the opportunity to
move freely about the regional landscape according to home range requirements and/or
migration to new habitat needed by growing wildlife population. This concept has become
increasingly critical due to long-term pressures of climate change on wildlife to be able to move
to higher elevations or to suitable habitat further north as the region’s ecosystems change due
to warming.
The framework for connectivity in the MMRG service area lies in two ecological datasets: the
Index of Ecological Integrity (IEI), and the Local Connectedness data from the TNC climate
change resilience study. Both are based on sound science and state-of-the-art computer
modeling. To a lesser extent, the Regional Flows data from the climate change resilience study
is also important since it points to areas of constrained species flow that are, in effect, “pinch
points” and therefore of high priority for conservation. Local connectedness and regional flows
are addressed in more detail in Part 3 of this report.
The map to the left below shows the local connectedness data from the TNC study, with red
circles highlighting pinch points that are of high importance to connectivity. The map to the
right shows the TNC regional flows data with red arrows overlaid to emphasize critical corridor
connections.
See more detailed discussion of connectivity in Part 6 of this report. Integrating all connectivity
perspectives into a concept plan for MMRG greenways, a hierarchical three-tier structure has
emerged, as shown in the map on the next page.
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This concept plan is based on three tiers of greenway structure:






Priority 1 Greenways: A primary “spine” connecting north/south from the Moose
Mountains Range in the center of the MMRG service area (red color). This corridor
includes both climate change connectedness and areas of high ecological integrity, and
includes an area of concentrated regional flow (see above) in northeastern Wolfeboro.
It has great potential to provide long-distance regional recreation trail opportunities
that would connect population centers in the Seacoast region with more rural
recreation experiences in Ossipee and beyond. The conserved lands in the Blue Hills of
Strafford also provide an important terminus.
Priority 2 Greenways: Secondary branch greenways are founded on connections that
satisfy both the climate change connectedness and ecological integrity pathways shown
in the greenways framework map above (black color).
Priority 3 Greenways: Tertiary branch greenways and connectors are based on either
connectedness or ecological integrity pathways (yellow color).
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Parcel Mapping
An analysis of tax parcel data for the MMRG service area was made to aid in evaluating
strategic conservation opportunities. MMRG is currently updating its organizational strategic
plan and a focus on parcels ranging in size from 100 to 300 acres is one of the goals of that plan.
The analysis looks at parcel size only, not land ownership. It is likely that some tax lots are
owned by the same individual or entity, which would have the effect of creating a “larger”
conservation opportunity. At the time of this printing, tax parcel data is not available in digital
form for Brookfield.
The tax map data was processed as follows:




All existing conserved and public lands have been removed;
Road rights-of-way in the parcel data have been edited out; and,
All parcels less than 10 acres in size have been eliminated as a baseline threshold.

With the vetting process above, about 80% of the total land area of the five towns with data
remains under consideration. The following table summarizes the tax parcel mosaic by acre
classes:

Size Range Number of
(Acres)
Parcels
Total Acres
10 to 50
1673
36,689
50 to 100
356
24,899
100 to 300
160
23,693
300 to 500
15
5,660
>500
4
3,340
94,281

Percent of
Total
Acreage
38.9%
26.4%
25.1%
6.0%
3.5%

The following map provides a view of the tax parcel fabric using the above size classes. The
color scheme reflects actual lot sizes, but in some cases two or more abutting lots may appear
to be larger in size.
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Key Findings and Recommendations
Part 7 of the MMRG conservation action plan provides an overview of action items designed to
help implement the plan. There are several topical areas addressed, including:






Relationship to Other Conservation Plans
Regional Land Protection Scenarios
Partnership Recommendations
Funding Resources
Community-Specific Supplements

Specific action items are found at the end of each of these narratives, and are intended for
consideration of MMRG staff and board members for both implementing the conservation
action plan, as well as ongoing organizational strategic planning.
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Below are highlights of key findings and recommendations. See Part 7 for more detailed
discussion.
Relationship to Other Conservation Plans
The MMRG service area is located at the shared boundaries of three other regional
conservation plans, including:




The Coastal Plan for NH Coastal Watersheds, with a focus on Rockingham and Strafford
Counties;
The Lakes Region Conservation Plan, which centers on Lake Winnipesaukee; and,
The Southeast Land Trust Proactive Plan

Each of these plans was prepared using methodology similar to the MMRG conservation action
plan, but resulting in somewhat different conservation focus areas. Each plan also provides a
mission-driven strategic conservation plan for other land trusts, and in combination with the
MMRG conservation action plan, offers strong bilateral partnership opportunities for largescale conservation projects and long-term programs. Coordination and conferral with the
conveners of these plans will be very important going forward as there is great potential for
moving ahead with joint conservation activities in key areas of the MMRG conservation plan,
especially in Farmington, the Cocheco/Salmon Falls watershed, the Merrymeeting Lake
watershed, and the Moose Mountains Range which are shared interest areas.
Regional Land Protection Scenarios
Land protection projects typically occur along two separate tracks:




Opportunistic land protection which is largely unforeseen, unplanned, and can appear
at any time a willing landowner wishes to make contact with a conservation
organization (usually by careful choice); and,
Strategic land protection which is planned, targeted, and involves a program of
outreach and cultivation with multiple landowners, typically over a fairly long period of
time.

The first is reactive and can consume organizational resources beyond proportion to the
benefits secured once these individual projects are transacted. Nevertheless, a conservation
organization must be able to devote its resources towards these “one off” projects in the
service of its membership and to culture trusting relationships with local personalities who
often provide financial resources beyond the average to help the organization prosper.
Strategic land protection requires thoughtful decisions about prioritizing and directing
resources to specific areas. The conservation focus areas identified in Part 4 of this report
provide the foundation for site selection, especially those parts of the MMRG service area that
are classified as “highest priority for conservation action”. Because the MMRG conservation
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action plan is blessed with extensive geography in this classification, and at present has limited
staff resources to devote to a strategic land protection campaign, choices need to be made.
Several extensive zones and a few more localized areas for strategic land protection activities
emerge from the conservation focus areas mapped and discussed in Part 4. Two of the
primary targets for long-term strategic land protection campaigns center on lakes:
Merrymeeting Lake in New Durham and Lake Wentworth in Wolfeboro. With water quality as a
driver, both of these areas would be excellent starting points for concerted conservation
activity. Expanding conserved lands in the Moose Mountains Range is another focus area for
landscape-scale conservation activity, with the motivation shifting to wildlife habitat, scenic
resources, and remote recreation opportunities. The southern half of Farmington is another
very high priority conservation focus area, with connectivity to hundreds of acres of conserved
lands in the Blue Hills of Strafford a key mission.
At present, MMRG is too lightly staffed to mobilize for the wide-reaching and long-term
strategic land campaigns outlined above. Minimum staffing must include an experienced land
agent to manage multiple land conservation projects, a development officer to raise
operational funding and grants to finance projects, and assistance for the executive director to
free time for higher level outreach, development, and project oversight. A capital campaign to
secure additional funding resources for operation will be necessary to support growth in staff.
Other ancillary strategies regarding timing, partnerships, and changes to MMRG land protection
criteria are addressed in Part 7.
Partnership Recommendations
Potential regional conservation partners are discussed above in this executive summary, and in
more detail in Part 7. MMRG has relied upon partnerships since its inception, and at present
still counts on the alliances formed with the two major regional watershed associations. As
mentioned above, the MMRG service area is uniquely located at the junction of at least three
other regional conservation plans and other jurisdictions that provide ample opportunity to
form working partnerships in the interest of land conservation.
Part 7 lays out a concept for creating a new, stable, and far-reaching partnership program using
the Great Bay Resource Protection Partnership (GBRRP) as a model. Formed in 1994 and with
an emphasis on the shared interests of several land trusts and government agencies in
protecting the unique natural resources of Great Bay and related coastal estuaries, GBRPP has
protected more than 6,000 acres of land in the Seacoast Region, raising more than 16 million
dollars in the process.
Laying the groundwork for such a novel partnership in the Moose Mountains region is a major
project in and of itself, but worth the investment of organizational resources in the long-run for
the efficiencies gained in conservation activities, and the return on investment in terms of
acreage protected in high-priority conservation focus areas.
20

Funding Resources
Financing land conservation projects has always been challenging, and is growing even more
arduous and uncertain as traditional sources of funding at state and federal levels shrink, and
even disappear. Luckily, one of the mainstays of statewide funding – the Land and Community
Heritage Investment Program (LCHIP) has recently been fully funded in the new state budget.
There are other state-administered programs to rely upon for the next few years, too, including
the Aquatic Resource Mitigation (ARM) program at NHDES, as well as support for protecting
public drinking water supplies, drawing from a settlement on MBTE contamination from
gasoline.
Even with these relatively assured sources of state funding for conservation, the best course of
action for MMRG will be to continue to develop programs of local support, including applying
municipal conservation funds in the form of revenue from the NH land use change tax and
direct appropriations for capital reserves for conservation at the local level. This will require
close working relationships with all seven communities in the MMRG service area, with special
attention to projects that span town boundaries and therefore can involve more than one
town.
Community-Specific Supplements
While some important commonalities exist among the seven communities in the MMRG service
area in terms of vision and master planning with regard to natural resources, the reality is that
the towns represent a patchwork of master plan action items and widely varying land use
regulations that resonate with the need to conserve critical natural resources. Too often,
conservation is relegated to the local conservation commission without much attention to
balancing both community and conservation planning to allow both needs to proceed in
parallel as communities grow and land is converted to human uses.
One way to start this process is to request that each community adopt the MMRG conservation
action plan as a regional “greenprint” for unified and coordinated conservation at both the
regional and local levels. A next step would be to integrate specific aspects of the conservation
action plan into local master plan updates; MMRG has invested in a sound, science-based
planning process that provides a ready-made platform for local communities to move forward,
perhaps augmenting the regional plan with more detailed and specific natural resource
inventories of their own. The final step would be to translate the updated master plans into
changes in local land use regulations that support and augment both the local and regional
conservation planning; this is easily accomplished with a specialized audit of existing
regulations and recommendations for local action items.
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Moose Mountains Regional Greenways Conservation Action Plan

Part 1: Project Introduction
[Cite your source here.]

Background
As outlined in the preface to this report, early in 2016 Moose Mountains Regional Greenways
(MMRG) engaged in a comprehensive planning process with the goal of creating a strategic
conservation action plan for its entire service area. The purpose of the strategic conservation
plan is to identify key geographic areas within the MMRG region where multiple natural
resource features are co-located or in near proximity as focus areas for concerted, proactive
conservation activities. The plan also recognizes that important natural resource features
(wetlands complexes, prime agricultural soils, uncommon wildlife habitat, etc.) often exist
outside these more concentrated conservation focus areas, and are important to conserve.
On the one hand, addressing conservation opportunities in a strategic, targeted manner
expedites the greatest protection of multiple natural resource features for the least
expenditure of funds and staff resources. One the other hand, the mapping and resource
database prepared for the MMRG conservation action plan also supports occasional and
opportunistic land protection by providing key information on specific natural resource features
located on a given tract of land.
This report addresses all aspects of the planning process, which included several distinct steps
and associated studies including developing a concept plan for a “greenways” system of
conserved land within the MMRG service area (connectivity), analysis of land ownership
patterns, and regional recreation trails opportunities. The steps in the planning process are laid
out in order in the following report sections:







Part 2:
Part 3:
Part 4:
Part 5:
Part 6:
Part 7:

Engagement and Outreach
Overview of Natural Resources
Co-Occurrence Mapping & Focus Area Analysis
Incorporating of Local Values
Related Analyses & Reference Datasets
Conservation Action Items
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Technology
Maps are powerful communication tools, and key to identifying the complex geographic
patterns of various natural resource features, especially in relation to one another. The
mapping and analysis aspects of this study utilized a Geographic Information System (GIS)
technology to not only generate specific natural resource maps, but also to analyze the
relationships among these features. GIS technology also allowed analysis of combined map
data to generate specialized mapping such as the co-occurrence map and conservation focus
areas described in Part 4 of the report.
Since this report is intended for a wide-ranging lay audience, the technical details of the
assumptions, inputs, and modeling parameters are not addressed beyond occasional mention
in the narrative or footnotes. The term “GIS processing” is used occasionally in the narrative;
this generalized term covers a host of GIS operator decisions and the mathematical modeling
which happens within the GIS software.
Any person wishing to explore the GIS aspects of this study in more detail may wish to contact
the consultants.

Reader Guidance
The following report is technical in nature and covers many topics that may be unfamiliar to the
reader. Every effort has been made to simplify terms, concepts and inter-relationships among
the data and various aspects of the study methodology. Bold-face wording is used to
emphasize the first use of new terms, concepts and key points; footnotes are provided where
the reader may wish to follow up source materials for more detailed study.
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Moose Mountains Regional Greenways Conservation Action Plan

Part 2: Engagement
Executive
& Summary
Outreach
[Cite your source here.]

Introduction
This regional conservation planning project is dependent on input from the region’s
stakeholders. These are the people who rely on the area’s natural resources for work and play.
Outreach and engagement efforts targeted traditional stakeholders of conservation planning,
such as municipalities, conservation commissions, conservation organizations and MMRG
members. In order to get a broader understanding of the valued resources and opportunities,
this effort was expanded to include summer and year-round residents, business owners,
educators, and those with interests in outdoor recreation, farming, forestry, hunting, angling,
snowmobiling, horseback riding, biking and off-road vehicles.
The outreach and engagement techniques
used included:






Meeting with municipal officials;
Reviewing municipal plans;
Facilitating a public forum;
Collaborating with a stakeholder
group; and
Administering an online survey.

Meetings with Town Officials
In September 2016 the Board of Selectmen
in each of the seven towns were contacted
with a request to appear before them to
explain the scope and timeline of the
Photo Credit: hikethesummits.blogspot
Conservation Action Plan. In October and
early November representatives of MMRG
and the consultant team met with these local elected officials (and the Planning Board in
Brookfield) and collected feedback on the following items:
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 Are there any on-going municipal conservation projects, or interests/priorities we
should be aware of?
 Are there public water supply issues or plans for expansion where municipal systems are
currently operating?
 Is the Town aware of any surface water or stormwater management issues?
 Are you aware of any local clubs or organizations planning trail development in the
community?
 Please tell us about any locally important farms or farm stands, or persons to contact
about farming.
 Where has recent development (last 10 years or so) been happening in the community?
 We will look at the most recent Master Plan, but are there other plans or studies we
should be aware of?
Each of the boards expressed appreciation for being contacted at the start of this project, and
enthusiasm for this regional initiative. These conversations provided the project team with
clarification on the status and location of various planning documents that were slated for
review, informed us of current and ongoing municipal initiatives, began to inform our
understanding of priorities in the region, and engaged other members of the public in
attendance. Some of the themes that emerged that were shared across the region include:





A commitment to conservation initiatives and open space protection;
The importance of recreation and agricultural lands in the region;
The lack of water and sewer infrastructure in most of the region, and awareness of
water quality threats to the regions aquifers and surface waters; and
Little development activity in the past decade.

The notes from these public meeting have been included in the Appendix A.

Master Plan & Natural Resource Inventory Review
A review of each community’s master plan, and available natural
resource inventories, was completed to better understand the
inventoried resources, local land use related issues, and their
vision for the future. As is common in New Hampshire, many of
the communities are working with older plans or are in the midst
of an ongoing update process.
Three of the plans were from 2005, but New Durham is currently
updating their plan. The newest plan in the region was
Wakefield’s 2010 Master Plan. The good news overall is that
each plan was still considered consistent with existing municipal
policies, and the shared visions were consistent as a region.
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While each community is unique and has some individual goals for the future, the themes that
emerged in these seven communities include:
 Retaining a sense of community;
 Retaining the small town character and rural atmosphere;
 Creating and expanding a network of multi-use recreational trails;
 Maintaining and protecting natural resources; and
 Considering the needs of present and future generations.
Summaries of the plan reviews completed for the Conservation Action Plan and links to the
plans themselves can be found in Appendix B.
These documents are critical to guiding the regulatory and non-regulatory actions of the
municipalities in the region. As they are updated they can reference this Conservation Action
Plan in order to benefit from the vision and analysis created during this process, and to assist in
the implementation of regional priorities.

Public Forum Visioning Session
In September 2016, the MMRG
hosted a regional public forum at the
Wakefield Opera House. The format
for the evening included a short
presentation on the Conservation
Action Plan project, some initial maps
of the region’s resources, and then
the participants were engaged in
small group work around a series of
topics:







Outdoor Recreation and Trails
Agriculture and Forestry
Historic and Cultural Resources
Environmental Education
Wildlife and Habitat
Water Resources

Participants in each group were asked what issues they think should be considered as MMRG
looks to the future. This included considering the possibility of conserving additional land and
improving natural and recreational connectivity within the region. Participants that felt drawn
to more than one topic were encouraged to vote with their feet and “free range” which allowed
them to visit multiple groups. At the end of the evening each group reported out on feedback
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recorded on the table sheets, maps, and flip chart sheets. Notes from the visioning session can
be found in Appendix C.

Public Survey
An online survey was administered via Survey Monkey late in 2016 to solicit input from a broad
group of stakeholders. A total of 307 individuals participated in the survey. They shared
feedback on the places within the region that they value, the role of recreation and
conservation in their lives, and what concerns them as they look to the future. Roughly one
third of the respondents reported living outside of the region. This is interesting for many
reasons, but is an indication of the connection people have to the region.

Here is what we learned:






Residents and visitors reported participation in a broad array of recreational activities:
87% identified hiking; 70% canoeing & kayaking; 58% snowshoeing; 44% XC Skiing;
and 44% bird watching. This is an indication of the diversity and popularity of
recreational activities, but may also be an indication that we failed to reach specific user
groups like snowmobilers.
Wakefield was reported by 57% of respondents as where they recreate, but Wakefield
was also represented in the survey by the largest group of respondents. More
importantly each community was identified as a place for recreation.
When asked about the top three conservation priorities for the MMRG region Lakes and
Ponds ranked highest for many respondents, while Historic Buildings and Places and
large tracts of land for economic forestry ranked fairly low for most respondents.
Overall there seemed to be general support for a broad range of conservation priorities.
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Question #4 asked respondents to identify their favorite mountain top viewing spot, and
while some identified locations outside the region the top three sites identified were
Moose Mountain, Blue Job, and Copple Crown. However, respondents also took the
time to identify a number of other features and properties that may still be in need of
some protection.
92% of the respondents are in favor of conserving land near schools for outdoor
education.
When reflecting on the top concerns related to the quality of life in the MMRG region
respondents agreed that water quality related issues, threats from land development,
and a need for conservation land were critical issues. However, some respondents
identified other issues (such as employment, income, taxes, and housing) which should
be recognized.

The full report of statistics and comments on the survey can be reviewed in Appendix D.

Stakeholder Involvement in Planning
Another vector of engagement and outreach focused on the development of a co-occurrence
map and identification of conservation focus areas for strategic land protection. A broad range
of local residents from every community in the MMRG service area participated as
stakeholders, as well as key professionals from several state agencies with interests in the
region.
The purpose of this exercise was to develop a “shared vision” of conservation priorities in the
MMRG region. All participants received a briefing paper on the natural resource features
considered important to the MMRG mission (see Part 3), and after meeting to build
familiarization with the process and features, the group voted individually on what they
deemed were the most important natural resources to conserve. Two subsequent meetings
were devoted to reviewing the results of the co-occurrence mapping and identification of
conservation focus areas. The consensus-building process, the voting results, and GIS mapping
of conservation priorities generated by this public involvement are addressed in detail in Part 4
of this report.
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Moose Mountains Regional Greenways Conservation Action Plan

Part 3: Overview of Natural Resources
[Cite your source here.]

Background
A total of 20 natural resource features have been considered in the development of the MMRG
conservation action plan. These features are organized into five stand-alone suites of natural
resource information, as follows:
 Forest Resources
 Water Resources
 Wildlife Habitat
 Steep Slopes & Highly Erodible Soils
 Agricultural Resources
A statistical summary of the acreage of each natural resource feature and its current
conservation (protection) status is found at the end of the report.
Bold face type is used throughout the report to signal important terms, concepts, and facts.
High resolution, page-size versions of the maps that follow can be found at the MMRG website
http://www.mmrg.info/ under the section heading of Regional Conservation Action Planning.
The maps are organized parallel to the section headings in this document, and may be viewed
in detail by clicking on the desired image.
The GIS technology used for this report relies upon digitally mapped data available from the
state’s geographic information data library GRANIT, a program of the University of New
Hampshire. Additional data comes from federal agencies, including the US Geological Survey
and Natural Resources Conservation Service, as well as the N.H. Fish and Game Department and
the N.H. Department of Environmental Services. Other data, such as tax parcel information,
comes from local municipalities. All data used in this study is the most current version
available, as of this writing.
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Forest Resources
Introduction
This section will address forest resources from two perspectives:



large intact forest blocks, which provide many eco-system services and are critical to
economic forestry; and,
most productive forest soils where well-managed forests can be expected to provide
long-term value to landowners.

Forest Blocks
Forest blocks are defined as intact, continuous forest cover (i.e., unfragmented forest cover)
defined by travelled roadways, large bodies of water, and non-forest land uses such as
agriculture and residential developments. Each forest block may contain significant embedded
ecological features and contributes in various ways to water quality, wildlife habitat, economic
forestry, and recreation opportunities. For the purposes of this study, forest blocks include
non-forest elements such as wetlands, isolated grasslands, clearings, high-elevation ledges, and
other features which are essentially in a natural condition. Therefore, the term forest blocks as
used here can also be taken to mean natural land cover blocks of land.
It is important to note that a forest block has no relationship to land ownership. Each forest
block typically is composed of several to many properties, or tax parcels. Some tax parcels may
be under the same ownership, but be scattered within a forest block. Usually, larger forest
blocks contain larger acreage tracts of land, while smaller blocks closer to roads and developed
areas will have smaller lot sizes.
Data for forest blocks in the MMRG study area were developed using the USGS National Land
Cover Dataset (NLCD) released in 2011. This information is derived from satellite imagery
which is processed to differentiate several land cover classes ranging from high-intensity
residential land uses to agriculture to various natural settings including several forest cover
types, wetlands, and other natural features.
The resolution of the data is a 30-meter grid, or about 1/5th acre, which is appropriate for
regional planning purposes. Additional GIS processing improved forest block definition by
“burning in” a 200-foot wide buffer along each side of travelled roadways (but not Class 6
roads). The buffer helps to account for frontage development that cannot be detected in the
NLCD imagery.
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The map to the right shows the extent and
distribution of forest blocks in several size
classes ranging from a minimum of 50
acres to more than 5,000 acres. Note that
entire forest blocks are shown at the
boundaries of the MMRG study area, and
there are several locations along that
boundary where MMRG communities
share large forest blocks with neighboring
towns. The largest forest block of more
than 16,500 acres centers on the Moose
Mountains and extends nearly to Lake
Wentworth. Two large blocks totaling
about 13,000 acres surround
Merrymeeting Lake. A third large block of
nearly 6,400 acres is located in
northeastern Wolfeboro.
Gray colored areas in the map may
contain small forest blocks of less than 50
acres, or are intensively developed in nonforest land uses.
To provide an orientation as to value, studies2 show that forest blocks of 500 acres provide
meaningful wildlife habitat, higher water quality, remote recreation opportunities, and are the
minimum size for economic forest management. Forest blocks of 5,000 acres or more are
reported to represent the minimum size3 for ensuring habitat quality by allowing long-term
ecological processes to operate. Forest blocks in this size class are also the threshold for longterm sustainable economic forestry.
Below is a statistical summary of the number of forest blocks by size class and acreages within
the MMRG study area boundary (size class is maintained but acreages are actual land areas
within the MMRG communities).

2
3

Thorne, Sarah, NH’s Vanishing Forests, Forest Society 2001
The Nature Conservancy, Conservation Plan for Coastal NH; and personal communication.
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Summary of Forest Blocks
Size Class
(Acres)
50 - 500
500 - 1,000
1,000 - 5,000
5,000 - 10,000
>10,000

Number

Total Acreage

Percentage of
Total Acres

86
29
32
4
1

14,888
18,238
46,820
22,268
16,552

12.5%
15.4%
39.4%
18.7%
13.9%

152

118,766

With a total land area of 181,088 acres spanning the MMRG communities, forest blocks >50
acres in size account for about 66% of the total study area. Of that total, about 48% of the
MMRG study area is comprised of forest blocks greater than 1,000 acres in size (37 blocks all
together). These larger blocks are well-distributed across the communities and because they
are mostly contiguous, provide significant natural resource value in the aggregate, including
potential for connecting the communities via “greenways”.
Forest blocks greater than 50 acres total more than 118,500 acres across the study area, but
only 17,300 acres, or about 15%, are currently protected.

Most Productive Forest Soils
Not all soils are of equal value when it comes to growing trees. Some soils are innately more
productive due to soil texture, nutrient availability, and moisture retention. This study builds
upon work done in Massachusetts by the state Bureau of Forestry to identify the most
productive forest soils in that state. The focus of that study is primarily on white pine and red
oak – two commercially important tree species -- with a National Resources Conservation
Service (NRCS) soil site index of 50 or greater, which amounts to the most productive forest
soils overall, and builds on work done previously by others4.
New Hampshire does not have a prime forest soils dataset to match the Massachusetts
mapping. Instead, forest soils are classified as Important Forest Soils Groupings. These
groupings depend upon general physical aspects of the land and soil types, and aim towards
certain forest species compositions that can be expected under specific management
approaches. The New Hampshire data are, by nature, very broad, with extensive areas classified
in the more productive groupings. Therefore, a soils dataset similar to the Massachusetts prime
forest soils mapping was generated for this study.
There are several considerations built into the Massachusetts prime forest soils mapping
protocol, including topography, solar aspect, presence of wetlands and riparian corridors, etc.,
with a resulting classification system of Prime1, Prime2, Prime3, and Prime3 Wetland (all
considered prime forest soils), plus a few secondary classifications. Soils within the MMRG

4

MacConnell, et al, Prime Forest Land Classification for Forest Productivity in Massachusetts, UMass Research
Bulletin #705, 1985 with updated GIS data from the Bureau of Forestry in 2013.
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study area were vetted using modeling similar to the Massachusetts protocol 5 for the top two
categories of Prime 1 and Prime 2, which amounts to the best of the best soils, hence the term
most productive forest soils.
The two maps on the next page show the most productive forest soils sorted for red oak (left)
and white pine (right). In the legend, “highest productivity” equates to Prime 1 in the
Massachusetts mapping, and “high productivity” is the same as Prime 2. For red oak, these two
categories combined amount to more than 83,000 acres, or about 46% of the total land area of
the MMRG study area. Most productive white pine soils total about 101,700 acres combined,
or more than 56% of the study area. About 28% of both classes of red oak soils are in the
highest productivity category, and 12% for white pine soils. It should be noted that there are
significant overlaps between the red oak and white pine soils, i.e., many locations where soils
support high productivity for both species. Given the extensive land area involved with both
soils, it can be concluded that this is an important region for economic forestry over the long
term, especially on well-managed land ownerships.
Only about 8,300 acres, or 10%, of the best red oak soils are currently protected. About
10,000 acres of the most productive white pine soils are protected, or about 10% also.

5

The majority of soils in the MMRG study area are already classified in the Massachusetts data. Any soils not in
that database were modeled for productivity and rated using the Massachusetts method.
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Water Resources
Introduction
This section will cover an array of water resource-related topics, subdivided into two
categories: surface water features and groundwater resources including drinking water supply.
Surface water features include the following:







Riparian buffers along streams and shorelines of lakes and ponds greater than 10 acres
Watersheds and tributaries in close proximity to lakes and ponds (termed critical lake
watersheds)
High quality stream watersheds, typically in headwaters areas but also associated with
lakes and ponds
Wetlands
Floodplains
State-designated river protection corridors

Groundwater resources include:




Sand and gravel aquifer formations and recharge areas
Drinking water protection areas associated with community water supplies
Areas favorable for potential future water supplies
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Riparian Buffers
Riparian buffers zones are important
wildlife habitat zones, and constitute
the last and best line of defense in
terms of maintaining surface water
quality through filtration of stormwater
moving overland to lakes, ponds, rivers
and streams. This study uses a tiered
buffer approach developed by the
Center for Watershed Protection (CWP)6
for all rivers and streams, adapted to
the natural resources of the MMRG
study area. See the map to the right for
extent and distribution of riparian
corridors within the study area. Thicker
lines indicate wider riparian buffers,
based on CWP protocols (see below).
It should be noted that the NH Wildlife
Action Plan (NHWAP) uses a 300’ buffer
in its habitat modeling. This distance
helps to ensure adequate wildlife
movement corridors along water features, which are often home to unique natural
communities. The 300’ buffer is not included in the CWP riparian buffer layer, but is included
in the NHWAP habitat quality data discussed later in this report, and it is also found in the
wildlife habitat connectivity data to a large degree. Thus, both concerns – water quality and
wildlife habitat – are well represented in this study.

6

Centers for Watershed Protection at http://cwp.org/. Adapted from the Architecture of Urban Stream Buffers,
Article 39, Watershed Protection Techniques. 1 (4): 155 – 163.
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The CWP tiered buffer model is based on stream
order7, with a buffer of 75’ for order 1 and 2, 125’
for order 3 and 4, and 150’ for stream order 5 and
above (typically larger rivers). The 150’ buffer is
also applied to all lakes and ponds. Recent scientific
studies show that these distances are more than
adequate for maintaining water quality if kept in a
natural land cover condition. However, wildlife
corridors along riparian buffers need to be wider, on
the order of 300’.
The graphic to the right shows how the CWP tiered
buffer concept works. Note that the intent is to
maintain a 25’ no disturbance zone on either side of
a watercourse. The limited use zone extending out
to 150’ in the case of higher order watercourses is also intended as a natural stormwater “filter
strip”, but may be devoted to light human uses such as trails, natural recreation areas, and
timber harvests. For the purposes of this study, all lakes and ponds were also buffered by 150’
for water quality purposes; this data was merged with the stream network buffers.
Riparian buffers within the MMRG study area amount to only 11,220 acres, or about 6% of the
total land area of the seven communities served by MMRG, but play a critical role in
maintaining water quality in the region. A little more than 1,400 acres, or 12%, of these buffer
areas are protected.

Critical Lake Watersheds
The MMRG study area communities are home to thirty one (31) named lakes, plus another
twelve unnamed, small ponds greater than ten acres in size. Together, these water bodies total
more than 12,000 acres of area, or about 6% of the total area of the seven MMRG communities
(land area is 181,088 acres). Most lakes are rather heavily developed along the shorelines, and
both enjoyment of the lakes and ponds as well as property values depend upon maintaining
high water quality.
While stream riparian buffers are important to maintaining water quality in lakes and ponds,
there are countless unnamed and unmapped intermittent drainages in the stream watersheds
of each lake and pond that can be adversely affected by stormwater runoff, especially if land is
intensively developed. As a companion to the riparian buffers, an analysis has been made of
stream watersheds8 immediate to each lake and pond with the idea that increased land
7

Headwater streams highest in the watershed are Order 1; where two Order 1 streams combine, the watercourse
becomes Order 2. Two Order 2 streams combine to make Order 3, and so forth down gradient.
8
Stream watersheds are derived from USGS water quality modeling in New England. See the section below on
High Quality Stream Watersheds for more information.
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protection in those areas will help mitigate sedimentation and contaminant inflow to the water
bodies.
Some lakes have quite large watersheds reaching miles away from the lake proper; Lake
Wentworth is one example, Milton Three Ponds is another. Since instream processes (both
physical and biological) work to remediate significant amounts of sediment and nutrient
loading, only those stream watersheds in close proximity and including lake and pond
shorelines have been mapped as direct contributors to water quality. These buffering areas can
be thought of as critical lake watersheds.
The map to the right shows the
immediate watersheds for all lakes and
ponds in the MMRG study area. In the
aggregate, these watersheds total almost
60,000 acres of land, or about 33% of the
seven MMRG communities’ combined
land area.
Of the near 60,000 acres of critical lake
watersheds, a little more than 42,000
acres is currently forested in blocks >50
acres (see Forest Resources section).
This means that about 17,800 acres, or
about 30% of all lake watershed land
area, is either in blocks <50 acres or is
currently developed. Typically, this
situation is found along the lake shores
and along travelled roadways within the
lake watersheds.
About 5,000 acres, or 8% of these critical
lake watersheds, are currently protected.
Compare the analysis of critical lake watersheds with that of high quality stream watersheds in
the next section of this report.

High Quality Stream Watersheds
SPARROW (Spatially Referenced Regressions on Watershed attributes) is a water quality model
developed by the USGS, initially in the NH/VT regional office for New England (2004), and that
now has expanded nationwide with updated inputs and improved modeling. There are actually
two models within the SPARROW project: one for nitrogen load delivered to estuaries, and a
second for phosphorus loading of lakes and reservoirs. Both rely upon a range of nutrient
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sources, including atmospheric deposition, natural inputs from forested areas, and runoff from
developed areas and agricultural land uses.
The model and data results are intended to provide detailed information to water resources
managers concerned with eutrophication and nutrient issues and management strategies, and
it is also possible to identify a range of stream watersheds which have higher water quality,
from the standpoint of nitrogen (N) and/or phosphorus (P) loading. More information on the
most current modeling effort for the New England region can be found at:
http://onlinelibrary.wiley.com/doi/10.1111/j.1752-1688.2011.00582.x/abstract
An important base data element of SPARROW has been the generation of individual stream
watersheds, or catchments, which are used to calculate incremental loading. Within the MMRG
study area, more than 400 stream watersheds are delineated ranging in size from less than one
square mile to ~5 square miles in size (mean size = 400 acres). This scale of stream watershed
produces a very fine-grained resolution in mapping and GIS statistical analysis.
The maps below show mean annual total N and P incremental loading for the stream
watersheds in the MMRG study area. Incremental loading accounts for the contributions of
headwaters and tributaries into downstream watersheds, and so typically lower loading will be
found upstream and ever-more concentrated loading will occur downstream as streams
become rivers that in turn empty into the ocean. The maps display only the top 50% of
watersheds by loading, i.e., those watersheds with the lowest 50% of N and P annual loading.
These higher-quality watersheds are further subdivided by half into the top 25% (most pristine)
and next 25% (less pristine) watersheds.
As can be seen in the two maps on the following page, water quality differs according to the
nutrient (due to inputs), but some locations, e.g., the vicinity of Merrymeeting Lake, parts of
the Moose Mountains, the Kingswood Lake area of Brookfield, and northern Wolfeboro, are of
near pristine water quality in both maps. For the purposes of the MMRG conservation plan and
mapping, both categories of the top 50% of watersheds will be considered high quality stream
watersheds. However, for reference purposes in strategic planning, the most pristine
watersheds should be given priority.
The top 50% of watersheds per N loading total about 117,900 acres, or 65% of the MMRG study
area. The most pristine stream watersheds represent about 43,000 acres of this total, or 44%
of the higher quality watersheds in terms of N loading. The top 50% of P loading watersheds
total about 97,000 acres, or 54% of the study area. The most pristine watersheds in this
category total a little more than 50,000 acres, or 43% of the watersheds considered for P
loading.
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The most pristine stream watersheds (top 25%) are 17% protected where nitrogen loading is
a water quality priority, and 9% for phosphorus loading.

Wetlands
Wetlands have long been a mainstay of conservation planning due to the fact that they are
home to many wildlife species and unique natural communities, and they provide critical water
quality functions such as storage of floodwater and filtration of nutrients and sediments as
water flows slowly through wetlands basins.
This study looks at wetlands in two ways: National Wetlands Inventory (NWI) mapping of
wetlands, and mapping of hydric soils (poorly drained and very poorly drained soils) in county
soil surveys by the NRCS, formerly the SCS. The use of NWI mapping in recent conservation
planning has demonstrated its limitations due to mapping errors and delineation using aerial
photography which does not identify extensive riparian and forested wetlands areas, so soils
mapping gives better accuracy. However, the NWI does classify wetlands by type, and serves as
a valuable reference when evaluating conservation opportunities. The following map shows
the NWI wetlands (yellow) overlaid on hydric soils (pink). Note that the NWI wetlands tend to
obscure the presence of hydric soils where overlaid, but these soils are the dominant wetland
feature at regional scale.
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Comparing this map with the riparian
buffers map above, it can be seen that
many of the wetlands in the MMRG study
area are associated with the stream
network, especially in the southern part of
the study area where the density of
wetlands is greater due to terrain features
and the general northwest/southeast
gradient of the stream network.
Hydric soils total about 20,600 acres in the
study area, or about 11% of the total land
area. These areas are 13.5% protected at
present.

Floodplains
Recent extreme storm events have
underscored the importance of guiding
development away from floodplain zones
where property and municipal
infrastructure losses have been significant during the last two decades. Floodplains not only
work to store floodwaters once water channels have reached maximum holding capacity, but
each floodplain has a floodway zone where flows are greatest and where floodwaters must
move down-gradient unimpeded by buildings and road crossings.
Floodplain mapping for conservation purposes relies on the Federal Emergency Management
Agency’s Digital Flood Insurance Rate Maps (DFIRMs) in both states. 100-year Floodways
and/or Flood Zones were used as a factor in the co-occurrence mapping. For more information
about DFIRMs, see
https://www.fema.gov/national-flood-insurance-program-flood-hazard-mapping
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The map to the right shows a composite of
three types of flood risk data: both 100year and 500-year9 floodplains
(combined), and in northern Milton, data
from a special flood risk study recently
completed by The Nature Conservancy NH
Chapter (TNC) for the Piscataqua River
Estuaries Partnership. The 500-year
floodplain data has been included due to
the severity of recent flood events which
have exceeded 100-year flood mapping.
The TNC study included these two
categories of flood plains, and also
mapped areas where flooding of
development and infrastructure
development was most likely; these areas
are along the Salmon Falls River in Milton.
Note how some of the floodplain areas are
associated with relatively flat stream and
river drainages, e.g., the Pine River in northern Wakefield, the Branch River in southern
Wakefield and northern Milton, and the Cocheco River through Farmington. Other floodplain
areas appear more isolated, but are either associated with smaller streams or wetlands with
streams flowing through them.
Floodplains total more than 10,600 acres in the study area, or about 6% of the land area, and
are about 19% protected.

NHDES Designated River Corridors
The NHDES Designated Rivers Program falls under the N.H. Rivers Management & Protection
Act (RSA 483:7). A designated river is nominated by a local advisory committee and is managed
and protected by the State for its outstanding natural and cultural resources. A one-quarter
mile buffer/corridor on the Designated Rivers is mandated by the Act, and is included as a data
factor for the MMRG co-occurrence mapping. For more information on the Designated Rivers
Program, refer to http://des.nh.gov/organization/divisions/water/wmb/rivers/desigriv.htm
There are four classifications of designated rivers within the program, briefly defined as:

9

By definition, a 100-year floodplain has a 1% probability of a flood event to a calculated elevation per year; a 500year flood event has a probability of 0.02%. Due to severe storm events, a 100-year flood may occur repeatedly
over a span of a few years.
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Natural: Free-flowing rivers characterized by the high quality of natural and scenic
resources, with largely undeveloped shorelines;
Rural: Rivers adjacent to lands which are partially or predominantly used for
agriculture, forest management and dispersed or clustered residential development;
Rural/Community: Rivers which flow through developed or populated areas and which
possess existing or potential community resource values such as those defined in official
municipal plans or land use controls; such rivers have mixed land uses in the corridor
reflecting some combination of open space, agricultural, residential, commercial and
industrial land uses; and,
Community: Rivers which flow through developed or populated areas of the state and
which possess existing or potential community resource values, such as those identified
in official municipal plans or land use controls.

As can be seen in the map to the right, the
Cocheco River is the only NHDES
designated river in the MMRG study area,
extending across Farmington and into the
southeast corner of New Durham. The
quarter-mile buffer on each side of the
river totals about 3,680 acres, or 2% of the
MMRG study area. The natural river
designation is about 6.4 miles in length
starting in New Durham and ending just
west of the developed center of
Farmington. The community river
designation is 3 miles long and coincides
with the built-up area in the center of
Farmington. The rural community
designation is 3.1 miles long extending
southeast through Farmington to the
Rochester boundary line.
RSA 483:7 seeks to perpetuate the natural
condition (land cover) of the natural river designation buffer through appropriate land
management and land conservation. The language of the RSA covering the other two
classifications simply seeks to maintain and enhance the natural, scenic, recreational and
community values of the river. Interpretation and application of this guidance in the RSA rests
with the local river advisory committee and the NHDES when reviewing land use change
permits on a case-by-case basis.
The DES designated river corridor is only about 8% protected.
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Sand & Gravel Aquifers
Extensive sand and gravel aquifers exist in New Hampshire10, and within the study area, as a
result of sediment deposition in major river valleys following the last glacial age. As opposed to
bedrock aquifers, these surficial deposits represent one of the most important groundwater
resources in the state, and have been developed for high-yield municipal water wells in many
communities. Twenty percent of all water supply infrastructure in N.H. utilizes these
groundwater reservoirs for community water sources, and 60% of the state’s population
depends on this resource for its drinking water.
The entire land surface overlying the aquifers represents a primary recharge zone with obvious
implications for groundwater quality and quantity depending upon land cover and land uses
occurring within this recharge zone.
Due to the nature of materials and the thickness of an aquifer, some areas indicate greater
potential flow (transmissivity) of groundwater water to a well, and therefore a greater water
supply productivity. These zones are also most prone to the rapid movement of contaminants
that find their way into the groundwater, and therefore retaining natural land cover and noncommercial/industrial land uses is important.
The map to the right shows the aquifer
zones in two classifications: low-yield areas,
which also work as recharge areas to the
aquifer (yellow), and higher-yielding areas
with potential for municipal water supply at
varying rates (purple shades).
The largest aquifer area is located in
northern Wakefield along the Pine River and
related ponds, and north towards Province
Lake west of Route 153. The high-yield
portions of this aquifer are somewhat
masked in the map due to water bodies
embedded within the aquifer. Another
significant aquifer formation exists along
the Cocheco River in the vicinity of
Farmington village. A small, high-yield
aquifer is also found directly underneath
Sanbornville.

10

Mapped at reconnaissance level by the US Geological Survey during the 1970’s, and refined in cooperation with
NHDES and the NH Geologic Survey.
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The total recharge land area of aquifer in the MMRG study area is about 19,400 acres, or 11%
percent of total land area. Another 1,160 acres of lake and pond area lies within the aquifer
recharge formations (see Pine River Ponds in Wakefield, for example), bringing the total
working recharge area to a little more than 20,500 acres.
See also the mapping and discussion on drinking water resources below where existing and
future municipal water supplies are addressed.
More information on water resources in general, and groundwater specifically, can be found at
the following link:
http://des.nh.gov/organization/divisions/water/dwgb/wrpp/documents/primer_chapter4.pdf
Aquifer areas are about 13% protected currently.

Drinking Water Protection Areas
NHDES maintains GIS datasets for public water supplies (points representing either wells or
surface water intakes on reservoirs) as well as delineated source water supply protection areas
(SWPA) surrounding each point (also known as drinking water protection areas). SWPA are
typically circular zones or watershed-defined areas intended to protect the zone of water intake
or drawdown around wellheads.
There are 37 active public water supplies within the MMRG study area, serving a total of 12,720
persons, or about 46% of the total population of the seven communities. Among the larger
public water supplies, Wolfeboro’s serve 5,750, Farmington’s water supplies serve another
3,000, and Wakefield systems serve 1,500.
Milton has a water system serving 800.
There are also 12 other community water
supplies serving various residential
(condominium) developments in the MMRG
study area.
The SWPA (shown in purple in the map to
the right) surrounding these water supplies
total about 11,400 acres. The points
representing the wells or surface water
intakes are not shown in the map for
security reasons. The largest SWPA is
located in Farmington, totaling nearly 3,000
acres; it is adjoined by another SWPA of
more than 1,700 acres serving the City of
Rochester. The second largest SWPA is
largely in Brookfield, but serves Sanbornville
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in Wakefield, so represents a good example of municipal water supply located in a neighboring
community.
In addition to the SWPA shown in the map, Wolfeboro utilizes Upper Beech Pond for water
supply. Located along the town’s northwest border, this water source is largely but not
completely protected by town-owned land. A special watershed-based SWPA is shown with a
yellow outline. Given the fact that this community water supply serves nearly 6,000 persons, it
should be a priority to conserve any lands not yet protected by the town.
Overlaying USGS NLCD 2011 land cover data for the built environment (roads, residential and
other developed lands) upon the SWPA reveals that about 2,065 acres of water supply
protection land, or about 16% of total SWPA area, is already developed. It is important to
note that this is a conservative figure since the resolution of the NLCD data and the accuracy
with which the data “sees” developed land cover is limited.
While the NHDES does not require municipalities to permanently protect drinking water supply
zones (except for a small sanitary radius), the best approach to ensure drinking water supply
and quality in the long term is to maintain these zones in natural land cover, and to limit
development within the zone, particularly land uses with a high risk of contaminant release or
extensive impermeable surfaces. In addition to maintaining clean drinking water, locating
suitable future water supplies is a difficult, costly, and uncertain endeavor should existing wells
become contaminated.
SWPA zones are only about 8% protected in the study area.

Favorable Gravel Well Areas
Since bedrock wells in N.H. do not typically produce water in quantities sufficient for municipal
use, NHDES has analyzed sand and gravel aquifers in N.H. for potential future water supplies,
and mapped favorable gravel well areas (FGWA) by removing various factors such as roads,
known and potential contamination sites, water bodies, wetlands, etc., from the primary
recharge area of the aquifer. Availability of groundwater reserves and the transmissivity of the
aquifer formations are also taken into account. Masking out these areas, and focusing on the
higher-yield portions of the aquifers greatly reduces the sites with potential for future water
supply. It is also important to note that these are potential sites that have not been proven by
hydro-geologic and engineering studies.
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The map to the right shows areas (red) with
potential for 150 gallons per minute water
supply, which is a desirable threshold for
municipal water systems. These areas are
shown overlaid upon the sand and gravel
aquifer formations in the study area (see
also Sand & Gravel Aquifers discussion
above).
It is apparent that only a few significant
areas close to villages and towns remain
available for potential future water
infrastructure. The aquifer areas with
potential for municipal water supply
amount to 2,134 acres or only 11% percent
of the total aquifer area, underscoring the
scarcity of this resource for municipal water
supply. Again, these are unproven water
supplies until detailed investigations are
conducted on selected sites.
Some of the most important FGWA zones are protected by conservation land, most notably in
northern Milton. Others, in Farmington and along the Brookfield/Wakefield border are
associated with existing municipal water supplies, and may offer opportunity for expansion of
these systems in the future.
Favorable gravel well areas total a little more than 2,100 acres, or about 1% of the study area,
and are 24% protected.

Wildlife Habitat
Introduction
Several elements of preceding sections address natural resource features critical to wildlife
habitat – wetlands, riparian corridors, and forest blocks among them – without actually
addressing their wildlife values. However, the NH Fish and Game Department’s N.H. Wildlife
Action Plan (NHWAP) comprehensively includes all aspects of wildlife habitat and habitat
quality, and will be considered “sole source” and best-available information in this study.
By its nature as a statewide data collection and, in many instances, a predictive model of
wildlife habitat, more site-specific information such as the location of vernal pools, deer yards,
presence of wild trout, and other detailed information cannot be included at the scale of the
MMRG strategic conservation planning study. However, that information can and should be
referred to and relied upon at site-scale when evaluating conservation opportunities.
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It should be noted that the term “wildlife” in the context of this section means both animal and
plant species, and the habitats they utilize.
Climate change resilience is another aspect of wildlife habitat that works at landscape-scale
and is of great significance to conservation planning. This state-of-the-art information and its
application to the MMRG study area is addressed in the following section of this report.

Habitat Types
New Hampshire is home to more than 500 wildlife species, 169 of which have been identified as
species of greatest conservation need. Habitats that support these wildlife species are
classified into 27 distinct habitat types; wildlife associations within each habitat type can be
explored in more detail at the following link:
http://www.wildlife.state.nh.us/habitat/types.html
The MMRG study area contains 11 habitat types, after backing out the developed land and
open water classifications. The hemlock/hardwood/pine forest habitat type comprises 42% of
all habitat land area, and serves as a matrix habitat type within which other, smaller patch
habitats are found. One exception to that is the Appalachian oak/pine habitat type which
covers 25% of the MMRG study area, and occurs mostly below 900’ elevation on relatively
infertile, sandy soils. The Appalachian oak/pine habitat type in the MMRG study area is
somewhere between a true matrix habitat and a patch habitat, exhibiting aspects of both
depending upon location.
For the purposes of the MMRG conservation plan, an analysis has been made of the most
uncommon habitat types within the regional study area, dropping out the
hemlock/hardwood/pine habitat types due to its ubiquitous character. This leaves 10 habitat
types to be grouped in the uncommon category, which cover 36% of the MMRG study area.
The table below lists these habitats in rank order of land area.

Uncommon Habitat Types
Habitat Type
Appalachian Oak-Pine
Grassland
Temperate Swamp
Wet Meadow-Shrub Wetland
Peatland
Northern Hardwood-Conifer
Floodplain Forest
Rocky Ridge
Cliff & Talus
Northern Swamp
Total Area

Total Acres
45,831
5,958
3,905
4,332
1,856
1,657
270
633
332
217
64,991

Percent of
Uncommon
Habitat Area
70.5%
9.2%
6.0%
6.7%
2.9%
2.5%
0.4%
1.0%
0.5%
0.3%

Percent of
MMRG Study
Area*
25%
3%
2%
2%
1%
1%
0.15%
0.35%
0.18%
0.12%
36%
*181,088 Acres
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The map to the right shows the extent
and distribution of the 10 habitat types
in the MMRG study area. The
Appalachian oak/pine forest habitat
occurs in complex patterns in all seven
MMRG communities, but other habitat
types are true patch habitats.
Grasslands account for 3% of the study
area, and are typically existing hayfields,
meadows, and pasture lands; however,
these habitats are small and scattered.
Three wetlands habitats combined total
5% of the study area. These wetlands
are also relatively small occurrences,
and scattered in distribution, typically
within the Appalachian oak/pine habitat
type; the exception is peatlands which
often are found in isolated topographic
depressions as bogs.
Northern hardwood/conifer habitat is
restricted to the higher and colder summits of the Moose Mountains in Brookfield and
Middleton. Truly rare habitat types include floodplain forests, rocky ridge, and cliff and talus
habitats, typically found in small occurrences.
Overall, the uncommon habitat types are about 14% protected. The table below itemizes the
extent of conserved land for each habitat type. Considering that the ten habitat types are
relatively scarce statewide, and occupy small landscape niches for the most part in the MMRG
study area, the levels of protection are fairly low. The Appalachian oak/pine habitat type is one
exception since it covers about a quarter of the study area, but it should be noted that this
habitat type is at the northern-most extent of its ecological range in the study area, and thus
should be regarded as unique and as worthy of conservation as the other habitat types.
Habitat Type Protection
Habitat Type
Appalachian Oak-Pine
Grassland
Temperate Swamp
Wet Meadow-Shrub Wetland
Peatland
Northern Hardwood-Conifer
Floodplain Forest
Rocky Ridge
Cliff & Talus
Northern Swamp
Total Area

Total Acres
45,831
5,958
3,905
4,332
1,856
1,657
270
633
332
217
64,991

Acres Protected
5,390
448
600
936
527
730
81
191
104
16
9,022

Percent
Protected
12%
8%
15%
22%
28%
44%
30%
30%
31%
7%
14%
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Some of the habitat types show very low percentage of protection at present. Grasslands is the
second most extensive habitat type in the study area, but is only 8% protected. These
grasslands typically are hay meadows and pasture, and depending upon management, provide
special habitat for a number of species. On the other hand, the Northern hardwood/conifer
habitat is fairly well protected, largely due to conserved lands in the Moose Mountains.

Habitat Ranking
N.H. Fish & Game has analyzed habitats for ecological condition for the entire state, with a
particular focus on species of greatest conservation need, using a combination of data on
species locations, natural landscape settings and characteristics (see also the section on
landscape diversity in the climate change resilience discussion), and human influences that
affect the ability of habitats to be utilized by wildlife. The NHWAP study of ecological condition
focused on terrestrial and wetlands habitats; surface waters were analyzed under a separate,
but similar study. The NHWAP data used here were released in 2015, and represent a third
iteration of refinement since 2005. For the purposes of the MMRG conservation plan, the term
habitat ranking will be used interchangeably with ecological condition.
More information on how the assessment was conducted and the results can be found at the
following link: http://www.wildlife.state.nh.us/wildlife/wap-high-rank.html
The map to the right illustrates three tiers
of habitat ranking in the MMRG study
area, consistent with the statewide
mapping of the NHWAP.
Tier 1 (pink) represents the highest
ranking habitat in N.H.; note how this tier
appears in both large blocks of land of high
habitat quality and riparian corridors along
many watercourses. Tier 1 land also
appears surrounding various water bodies;
see Merrymeeting Lake in New Durham,
and Great East Lake in Wakefield, for
examples. This inclusion of shore lands in
Tier 1 is largely without respect to degree
of shoreline development, but rather is
carried into the habitat quality data from
the surface waters analysis mentioned
above.
Tier 2 (bright green) is habitat that is
highest ranking habitat quality by bio-region, and therefore a step down from the statewide
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Tier 1 ranking, but of high importance to the ecological region. Bio-regions are defined using
ecological sub-sections delineated by The Nature Conservancy, based on natural characteristics
and habitat arrays unique to a landscape-scale region. The MMRG study area is almost wholly
contained by the Sebago-Ossipee Hill and Plain ecological sub-section, except for the southeast
half of Farmington which is in the Gulf of Maine Coastal Plain subsection (see the cluster of
bright green where the sub-section is located).
Tier 3 (orange) is comprised of supporting landscapes which serve as buffers to protect the
integrity of the Tier 1 and 2 lands. These supporting landscapes also contain high-ranked
habitats and large forest blocks, as identified in the ecological condition analysis.
Note that the dark green polygons in the map are conserved land which is shown overlaid on
the NHWAP habitat quality data. Some Tier 1 and 2 areas are strongly associated with large
tracts of conserved land due to significant forest blocks and other ecological features. See the
area of the Moose Mountains of Brookfield and Middleton, and the northern half of Milton as
examples.
The table below provides data on the extent of coverage for each NHWAP habitat ranking tier,
and current protection status.

Summary of NHWAP Tiers & Protection Status
Percent of
MMRG
Acres
Percent
Natural Resource Feature Total Acres Study Area Protected Protected
Tier 1: Best in NH
Tier 2: Best in Bio-Region
Tier 3: Supporting Landscapes
Totals

29,585
22,081
40,411
92,077

16.3%
12.2%
22.3%
50.8%

6,333
3,173
4,796
14,302

21.4%
14.4%
11.9%
15.5%

Climate Change Resilience & Connectivity
Introduction
In 2016, The Nature Conservancy (TNC) Eastern Conservation Science office released a state-ofthe-art study of climate change resilience for the entire eastern United States11 that is scalable
to New Hampshire and the MMRG communities. This is the third and most detailed study of its
kind published by TNC in the last three years, and without a doubt the most comprehensive
climate-resilient guidance available for conservation planning.
The study and its methods are quite complex so only a few key points and findings can be
included in this report; the reader is encouraged to download the entire report at the following
link:
Anderson, M.G., A. Barnett, M. Clark, C. Ferree, A. Olivero Sheldon, J. Prince. 2016. Resilient Sites
for Terrestrial Conservation in Eastern North America. The Nature Conservancy, Eastern
Conservation Science.
11
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https://www.conservationgateway.org/ConservationByGeography/NorthAmerica/UnitedStates
/edc/reportsdata/terrestrial/resilience/resilientland/Pages/default.aspx
Very briefly, the TNC study relies on GIS-based data and modeling of geophysical settings and
associated microclimates at landscape scale12 to determine the best locations for maintaining a
climate-resilient network of natural land cover through conservation. The geophysical factors
include a range of elevation zones, nutrient potential from bedrock formations, soil types and
moisture-holding capacity, and landform types (high elevation hilltops, cool and warm slopes,
low-position valley toe slopes, and various valley flats depending upon wetness, etc.).
Geophysical settings are keyed to specific plant and wildlife communities to ensure the
broadest possible biodiversity is maintained in the climate-resilient networks, including
migration to more favorable sites where and when climate change causes adverse effects on
existing wildlife populations and plant communities.
For the purposes of the MMRG Conservation Action Plan, three map and data products of the
TNC study are most important:




Landscape Diversity
Landscape Connectivity
Climate Change Resilience

These topics are discussed below in this order since diversity and connectivity feed into the
ultimate climate change model for resilient sites.

Landscape Diversity
Topography, solar aspect, and elevation all influence ecological expressions in the natural
landscape through a variety of microclimates which in turn dramatically affect temperature, soil
moisture, and growing season. The TNC climate change resilience study predicts landscape
diversity by modeling geophysical characteristics across regional scales to determine locations
of greatest variety of microclimate, and therefore ecological diversity.
Four specific indices were rolled into the landscape diversity model and mapping: landform
variety, elevation range, soil diversity, and wetlands density.
Wetlands are a key landform expression in the TNC modeling. Micro-topography within and
near wetlands significantly affects soil moisture and wildlife habitat utilization. High density
clusters of wetlands and associated patch habitats play a significant and unique role in
sustaining the resilience of a natural landscape.

The term “landscape” is used here to define a broad region with distinct natural and ecological
characteristics, sometimes covering several thousand square miles in extent.
12
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The map to the right shows the results of
the multi-variate modeling for landscape
diversity (aka biodiversity ratings). Data in
the map are classified using a standard
deviation approach to reveal above- and
below-average scores. The three most
significant inputs for the MMRG study area
are landform variety, wetlands density, and
elevation range. The spotty nature of the
purple colors in the map is due to GIS-based
processing using a “search window” of
1,000 acres while running the model TNC
developed to rate landscape diversity.
The clusters of above-average diversity
scores in the map are due in small part to
the presence of wetlands complexes, but
comparison with source datasets indicates
that the higher scoring areas are due to
complex terrain and landform features, as
well as varied bedrock geology in the study area.
For the purposes of the intended resource feature co-occurrence mapping for the MMRG
conservation action plan, only the above-average categories will be used to represent the best
biodiversity characteristics in the region.

Landscape Connectivity
“The natural world constantly rearranges, but climate change is expected to accelerate natural
dynamics, shifting seasonal temperature and precipitation, and altering disturbance cycles of
fire, wind, drought and flood….the concern is that broad-scale ecological degradation will result
from the impaired ability of nature to adjust to rapid change, creating a world dominated by
depleted environments and weedy generalist species.”13
The anticipated macro-impact of climate change will be exacerbated by pervasive levels of
habitat fragmentation which disrupts ecological processes and impedes the ability of species to
move or adjust to new conditions. Protecting and restoring high-quality habitat in currently
permeable landscapes will help ensure that expected species range shifts and community
reorganization can respond to a changing climate.

13

Anderson, M.G., et al, 2016, page 56.
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The TNC study focuses on concepts of permeability and connectedness versus connectivity
because the latter term in conservation science is more associated with maintaining and
enhancing movement patterns and opportunities via existing corridors and linkages. In
contrast, the challenge of planning for climate change effects must consider large-scale species
and habitat reorganization in many directions over many years, and requires a higher level of
analysis that addresses the transformation of whole landscapes.
Landscape permeability in the TNC study, therefore, does not focus on single-species
movements in the existing landscape, but rather seeks to measure landscape structure by
considering the impacts of various types of barriers (both natural and human barriers), the
connectedness of natural land cover in a region, and the role of human land uses which modify
habitat quality. The goal of the permeability analysis is to identify a range of land cover types
(natural, semi-natural, and developed land) that have the potential to maintain the greatest
variety of habitats and foster movement of the most species. See the discussion below on how
this data is used in determining connectedness.
Local connectedness is a measurement of the degree of impaired movement potential along
structural connections between natural ecosystems within a local landscape. Resistance to
species movement is caused by roads, developed land, noise, dams and other structures that
directly impede migration to suitable ecological settings and microclimates in terms of both
existing conditions and in light of anticipated climate change impacts. In the TNC model, this
impedance (or impermeability) is characterized as resistance to species movement. Movement
across natural landscapes (forest to forest) will have a low to nil resistance factor, while sharp
changes from natural landscapes to developed areas will have high resistance ratings.
Three resistance rating ranges were used in the TNC analysis of connectedness, in rank order
from low to high resistance:




Natural lands where natural processes are not typically affected by human intervention,
including forests, wetlands and natural grasslands;
Modified lands, typically agricultural lands that are affected by human intervention
(cropping, mowing, fertilization, etc.); and,
Developed lands which are characterized by conversion of the natural landscape to
human uses, and where natural processes are highly disrupted, channeled, and/or
suppressed.

GIS processing and analysis of these three types of land cover was done using 2011 National
Land Cover Dataset imagery from the USGS. A total of 25 land cover types and other features
including current road and highway data, transmission lines and railroads, and forest
management data were assessed for resistance to species movement. Large water bodies also
work as barriers to many species, and were included with a medium resistance rating.
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Regional Flows
As an adjunct to the overall permeability study, TNC generated regional flow studies as inputs
into the final connectedness mapping. This analysis provides a more detailed view into wildlife
movement opportunities that are helpful in evaluating the integrated map (see below), as well
as identifying discrete corridors that warrant priority in land conservation. The two following
maps show the detailed results of flow resistance analysis (left) and a more generalized version
that reveals ranked corridors of movement (right).

The regional flow resistance map takes into account the barriers to wildlife movement
mentioned above. Note how the road and highway network is evident in the light-colored
linear elements in the map. Developed areas appear in the tan and brown colors, as seen in
Farmington and in Wolfeboro along the lake shore. The blue colors indicate areas of low
resistance to movement, and are typically large areas of natural land cover. Note the
prevalence of low resistance ratings ranging from Merrymeeting Lake, across the Moose
Mountains, and north through Brookfield into neighboring Ossipee.
The regional flow categories map is based on further analysis of flow types: constrained flow,
concentrated flow, and diffuse flows. Areas of constrained flow tend to create corridors of
concentrated flow (pinch points) where environmental conditions support wildlife movement,
now and in the future. The blue colored area in northern Brookfield and across northeastern
Wolfeboro is a good example of this condition. Another area of concentrated flow is located in
the western Moose Mountains area, affected by development in Wolfeboro, New Durham, and
Brookfield (e.g., Copple Crown). Diffuse movement in many directions is fostered by the rather
rural mix of natural and low-intensity developed lands over much of the MMRG study area
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(light green), but areas that exhibit more natural land cover and less barriers are rated medium
diffuse flows (medium green). Note examples of these areas ranging east/west across New
Durham, and along the Milton/Wakefield boundary.
Red arrows overlaid on the resistance categories map above indicate important corridors to
consider in assigning conservation priorities.
The map to the right displays the
integrated results of the TNC
connectedness analysis, using a standard
deviation classification system similar to
the approach in the landscape diversity
map above.
Note the major area of above-average
connectivity centering on the Moose
Mountains in Brookfield and Middleton,
and including the Merrymeeting Lake area
in New Durham. Another significant
pocket of above-average values is found in
Farmington, and smaller areas in
Wolfeboro and eastern Milton.
Thinking about regional flows implied by
this mapping, it is apparent that
development and the highway corridor
along Route 16 have an impact on eastwest connectedness. However, the
slightly above-average rating in the vicinity of southern Wakefield, northern Milton and
Middleton indicate that conserving land in a natural state in this area can help to preserve
connectedness and climate change resilience in the future. There is a similar north-south
connection evident from Moose Mountains through Wolfeboro and into Ossipee that is
important when thinking about how the MMRG service area relates to surrounding
communities and the larger region.
As with the landscape diversity data above, the co-occurrence mapping will use the aboveaverage ratings in the map above.
Readers interested in more detail on the TNC study of connectedness as it relates to climate
resilience can download the report here:
http://www.conservationgateway.org/ConservationByGeography/NorthAmerica/UnitedStates/
edc/reportsdata/terrestrial/resilience/Pages/Downloads.aspx
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Climate Change Resilience
The map to the right shows the results
of integrating TNC’s study of complex
landscapes and connectedness to
generate a regional terrestrial climate
change resiliency score. The term
regional here means the Lower New
England/Northern Piedmont eco-region
as defined by TNC and others. This
region covers more than 35,000 square
miles, with the MMRG study area
located at its northernmost boundary.
A climate-resilient conservation
portfolio includes sites representative of
all geophysical settings selected for their
landscape diversity and local
connectedness. The term site as used
here refers to relatively large areas of
land that are highly ranked in the
modeling for each of the three factors,
and in the combined resiliency scoring scheme. For example, the above-average scores
associated with the Moose Mountains/ Merrymeeting Lake area shown in the map can be
thought of as a site in the TNC study. The above-average scores in Farmington and parts of
Milton along the Salmon Falls River also represent significant sites within the scheme.
These sites equate to natural strongholds where the direct effects of climate change are
buffered by the natural properties of the area, and can be regarded as an integrated whole.
Furthermore, conserving these high-quality sites is vital to maintaining bio-diversity and natural
processes regardless of climate change. Note also how the north/south and east/west
connectedness evident in the previous local connectedness map is retained in the overall
resilience rating. These linkages, whether strong or weaker, are important conservation targets
that will help ensure larger-scale regional flows of wildlife and natural communities.
As with the bio-diversity and connectedness mapping above, only the above-average scoring
areas in the resilience map will be used in the Delphi process and co-occurrence mapping.

Steep Slopes & Highly Erodible Soils
Introduction
Two natural resource features are of special concern when considering constraints to
development in communities: steep slopes and highly erodible soils. Steep slopes in excess of
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25% gradient are generally regarded by community planners as unsuitable for the development
of roads and grading associated with various land uses, especially residential land uses which
require terracing for building sites. If disturbed, highly erodible soils can adversely affect water
quality in streams, and down-gradient water bodies by yielding significant amounts of sediment
and nutrients such as phosphorus.
For these reasons, areas of steep slope and highly erodible soils are a priority for conservation,
especially where both conditions exist.

Steep Slopes
For visualization purposes, slopes of 25%
gradient can be defined as a rise in
elevation of one foot for every four feet
of horizontal “run”, stepping up and
down sloped terrain. Soil erosion starts
to be problematic at a gradient of 5%, or
a rise of five feet over a run of one
hundred feet; however, engineered
drainage solutions can mitigate soil
erosion at these more gradual gradients.
Slopes in the range of 15% to 25%
definitely require engineered solutions,
and are often described in municipal land
use regulations as limiting features for
residential subdivisions, road-building,
and other forms of land development.
However, for the purposes of the MMRG
conservation plan, slopes greater than
25% will represent a conservation
priority, while slopes less than 25% will
be addressed under the action plan recommendations with community outreach in mind.
The total acreage of steep slopes >25% is relatively modest – a little more than 6,300 acres, or
3.5% of the entire MMRG study area. The map to the right shows the location of slopes >25%
in the MMRG study area. Note the dense cluster of steep slopes associated with the complex
terrain of the Moose Mountains and Merrymeeting Lake. Another constellation of steep slopes
is found in the chain of summits in southern Farmington, extending from Blue Job Mountain to
Whitehouse Mountain. A third concentration of steep slope terrain occurs in eastern Wakefield
around Oak Hill and Davis Hill. So, while much of the study area is relatively flat terrain, steep
slopes tend to predominate in a few areas which are of elevated concern, as discussed in the
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next section on highly erodible soils. Currently, a little more than 1,800 acres, or about 29%,
of steep slopes are protected.

Highly Erodible Soils
Highly erodible soils are classified by the NRCS
primarily for guidance in managing
agricultural soils and farming practices.
However, the physical properties of the soils
are the same whether on flatter, farmed land
or on steeper slopes in non-farm situations.
The map to the right shows the distribution of
highly erodible soils across the MMRG study
area. These soils cover more than 27,200
acres, or about 15% of the study area.
Comparing this map with the steep slopes
map above reveals that many steep slope
areas also are home to these problematic
soils. In fact, more than 80% of steep slope
areas are also highly erodible.

The map to the left shows the areas where
steep slopes and erodible soils are co-located.
Looking at the stream network in this map, it is
apparent that many headwaters streams in
the higher elevations begin in the steep
slope/erodible soils areas. This is particularly
true around the Moose Mountains, and in
tributaries of Merrymeeting Lake, Pine River
Pond and Great East Lake in Wakefield, and to
a lesser extent, Wentworth Lake, Kingswood
Lake, and Lovell Lake.
This is an important consideration in
conservation planning with water quality in
mind, since soil disturbance and erosion due
to development will move sediments and
nutrients quickly down the steep stream
gradients, and ultimately into the wetlands,
lakes, and ponds of the MMRG study area.
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About 5,300 acres, or nearly 20%, of highly erodible soils are now protected.

Agricultural Resources
Introduction
This section will address two aspects of agricultural in the MMRG study area:



Active agricultural lands
Most productive agricultural soils

Active Agricultural Land
Site-specific GIS data on farmed land is not available due to Federal privacy regulations.
However, the NLCD land cover data discussed in previous sections does offer at least a baseline
measure of land that is actively farmed in two land cover type classifications: cropland (row
crops, orchards, etc.), and hay/pasture lands.
Keep in mind that the NLCD data is derived from satellite imagery and therefore does not “see”
all farming activities due to the coarse resolution. Errors in interpreting the imagery are also
possible, but not common. Cross-checking the NLCD data against high-resolution aerial
photography, one error is the classification of a golf course in Wolfeboro south of Lake
Wentworth as hay/pasture land; another is timber harvests in the Moose Mountains area
misinterpreted as hay/pasture. On the other hand, a significant number of smaller hay fields
and pastures are “overlooked” by the
satellite data and processing, so this
baseline information tends to balance out.
With those caveats, the NLCD data show
about 5,000 acres of hay/pasture lands and
a little more than 510 acres of cropland, or
taken together, about 3% of the MMRG
study area.
The map at the right depicts the two land
cover classes of cropland and hay/pasture.
The next section on productive agricultural
soils uses this data to determine the amount
of farming that is currently utilizing the best
soils. Some farmland is embedded within
the conserved lands shown in dark green;
this is especially the case in the northern
half of Milton. Only 438 acres, or 8%, of
active farmland is currently protected.
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Productive Agricultural Soils
The NRCS soils mapping for Carroll and Strafford Counties classifies soils based on their
potential agricultural productivity if well-managed. The two most important soils groupings are
as follows:




Prime Farmland – Soils with the best physical characteristics for crop productivity based
on fertility, moisture-holding capacity and permeability, and soil texture. These soils
tend to be in cropping for forage crops such as corn and vegetables.
Farmland of Statewide Importance – Soils that are not prime farmland, but are
considered farmland of statewide importance for the production of food, feed, fiber,
forage and oilseed crops, as determined by a statewide committee of the NH
Department of Agriculture. These soils tend to be utilized for hay cropping and/or highquality pasture.

Prime farmland soils are shown in the map below. These soils total a little more than 5,000
acres in the MMRG study area, while farmland of statewide importance adds another 4,200
acres to the suite of most productive agricultural soils. Together, these two soils amount to 5%
of the total land area of the seven communities. It is important to note that little of the total
acreage of these soils is currently being farmed; much of it is within forest blocks growing
timber, and some of the land is developed
and cannot be utilized for farming. In
fact, based on recent land cover type data
(see above), more than half of the prime
farmland soils are presently forested,
and another 20% is developed.
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The table below summarizes the current status of productive agricultural soils for these land
cover types:

Land Cover
Forested 2
Active Agriculture
Developed
Total

Acres
5,334
1,976
1,836
9,146

Percent of Total
1
Acreage
57.5%
21.3%
19.8%

1

Total acreage = 9,278 Acres; includes 132 Acres of Barren Land, etc.

2

Includes 625 acres of Shrub/Scrub assumed to be timber harvests
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Resource Protection Status
Introduction
In making decisions important to community planning and/or conservation planning at
community-scale, considering the existing level of resource protection is often critical. The
table at the end of this section summarizes the area of each resource feature, as well as the
current level of permanent protection, for the MMRG study area as a whole. All known
conservation transactions have been included in the analysis, most recently the Warren Brook
and Edna C. Cann (Split Rock Conservation Area) easements in Brookfield. The statistics will
change as more land comes under permanent protection.

Interpretation
The natural question when looking at resource protection figures is: How much is enough?
The answer is: It depends.
One perspective is to consider how critical a particular resource is to the eco-system services14
provided for human use. For example, drinking water supplies are critical to several
communities in the study area; it makes sense to maximize protection of both the existing
wellhead and surface intake areas designated by NHDES and options for future water supplies
in the sand and gravel aquifers of the region.
Another eco-system services example is the role of wetlands in storing floodwaters during
extreme storm events. Floodplains have similar flood storage and transit functions. And what
about forest land? As discussed above, large forest blocks provide many eco-system benefits to
wildlife, water quality, and recreation, not to mention economic forestry values. Farming soils
and actively managed farm lands provide food and forage for communities. Wildlife habitat
might seem a bit subjective to include under eco-system benefits, but what about hunting,
fishing, hiking experiences, as well as our responsibilities to other species with which we share
the land?
Another approach could be to evaluate relative scarcity of a resource feature, and the level to
which it is currently protected. Farm soils account for only 5% of the MMRG study area, but
are presently only about 5% protected; that is a case of not much of not much. Uncommon
habitat types, taken all together, amount to about 36% of the study area, but are just 14%
protected, and some habitat types are hardly conserved at all. Drinking water protection areas
cover only about 6% of the study area, but are just 8% protected. There is no easy approach,
and conserving all of the resource features would no doubt turn most of the MMRG study area
“green” on the maps. But that is not possible, nor desirable since communities must be allowed
to prosper and grow.
14

“Eco-system services” are community benefits provided by natural systems functioning at peak performance,
such as clean water from forested watersheds, flood storage in floodplains and wetlands, etc.
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Summary of Resource Features & Protection Status
Natural Resource Feature

Percent of
MMRG Study
Total Acres
Area

Acres
Protected

Percent
Protected

Forest Resources
Forest Blocks >50 Acres
Prime Red Oak Soils
Prime White Pine Soils

118,537
83,343
101,806

65.5%
46.0%
56.2%

17,301
8,328
10,288

14.6%
10.0%
10.1%

Riparian/Shoreland Buffers
Critical Lake Watersheds

11,221
59,972

6.2%
33.1%

1,404
5,061

12.5%
8.4%

61,865
66,978

34.2%
37.0%

10,783
5,814

17.4%
8.7%

55,522
54,201

30.7%
29.9%

5,098
7,981

9.2%
14.7%

Wetlands
Floodplains
NHDES Designated River Corridor
Aquifer Recharge Area
Drinking Water Protection Areas
Favorable Gravel Well Sites

20,595
10,628
3,678
19,363
11,367
2,134

11.4%
5.9%
2.0%
10.7%
6.3%
1.2%

2,790
1,974
32
2,592
957
498

13.5%
18.6%
0.9%
13.4%
8.4%
23.3%

Tier 1: Best in NH
Tier 2: Best in Bio-Region
Tier 3: Supporting Landscapes

29,585
22,081
40,411

16.3%
12.2%
22.3%

6,333
3,173
4,796

21.4%
14.4%
11.9%

Uncommon Habitat Types

64,991

35.9%

9,022

13.9%

Resilience to Change
Biodiversity (Above Average)
Connectedness (Above Average)

105,441
81,028
127,659

58.2%
44.7%
70.5%

16,561
13,788
17,514

15.7%
17.0%
13.7%

Slopes >25%
Highly Erodible Soils

6,311
27,233

3.5%
15.0%

1,814
5,300

28.7%
19.5%

Prime Agricultural Soils
Actively Farmed Land

9,278
5,297

5.1%
2.9%

521
438

5.6%
8.3%

Water Resources

Most Pristine Stream Watersheds: Nitrogen Loading
Most Pristine: Best 25%
Pristine: Next Best 25%
Most Pristine Stream Watersheds: Phosphorus Loading
Most Pristine: Best 25%
Pristine: Next Best 25%

Wildlife Habitat
NHWAP Habitat Ranking

NHWAP Habitat Types

Climate Change Resilience

Steep Slopes & Highly Erodible Soils

Agricultural Resources
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Moose Mountains Regional Greenways Conservation Action Plan

Part 4: Co-Occurrence Mapping & Focus Area Analysis
[Cite your source here.]

Co-Occurrence Mapping
Methodology
The purpose of co-occurrence analysis and mapping is to identify areas where resources are
“co-located”, indicating areas of high-priority conservation values for consideration in longrange strategic conservation planning or for evaluating site-specific conservation opportunities
as they occur.
Part 3 of this report addresses 20 natural resource types as ingredients in the conservation
planning process. For the purposes of developing a co-occurrence analysis of these natural
resources for the region, the 20 natural resources types were re-organized into a suite of 28
datalayers used in the co-occurrence analysis, as follows:




A few datalayers combined data to simplify the co-occurrence process by using natural
resource “themes”. For example, the ten NHWAP uncommon habitat types were
merged into a single datalayer; the most productive forest soils for white pine and red
oak were merged into a single entity based on whether they are Prime 1 or Prime 2.
Several data factors were subdivided to provide a wider range of choice. Examples
include forest blocks which has five size-classes from small to large, high quality stream
watersheds which has two categories (phosphorus and nitrogen loading), and the
NHWAP habitat quality data which has three internal categories (tiers).

Co-occurrence mapping is designed to generate a “shared vision” of conservation values and
priorities within the watershed. To build consensus, a stakeholder group of 37 participants
from all seven communities was convened by MMRG to participate in a Delphi process.
Representatives from various state agencies and other organizations with an interest in the
MMRG service area were among the stakeholder group, including the NH Fish and Game
Department, the Department of Environmental Services Source Water Protection Program, the
Piscataqua Region Estuaries Project, and the Acton Wakefield Watershed Alliance among
others. The stakeholder group met three times of become familiar with natural resource
features being considered, and to review results of the co-occurrence mapping. See Appendix
E for a list of all stakeholders.
The Delphi process is a consensus-building methodology which fosters dialogue and
understanding, leading to anonymous voting by stakeholders on the relative value for each of
64

the 28 natural resource values selected for conservation planning. Working with a “budget” of
100 points, each voter assigned scores to each natural resource feature. Of the 37
stakeholders, a total of 34 persons engaged in the voting process. After voting, all 34 sets of
scores were averaged to rank resource values, also known as importance values. The weighted
importance values were then coded into GIS data layers of each natural resource feature.
The illustration below gives an idea of how the co-occurrence mapping works in terms of GIS
processing.

Add All Layers
Drinking Water Protection Areas
Aquifers
Forest Blocks
NHWAP Habitat Ranking
MMRG Study Area

All natural resource data is clipped to match the MMRG study area (tan base layer), and
converted to a 30-meter grid15; each grid cell is coded with the average value voted by the
stakeholder group. Only a few of the 28 datalayers are shown above, enough to show how the
locations of various types of natural resources vary spatially, but do exhibit significant overlaps.
All the layers are added in the GIS to produce the co-occurrence map.
A Delphi process ordinarily involves two rounds of voting to ensure that stakeholders have an
opportunity to alter their votes after discussion of the results of the first round of voting.
However, only one round of voting was necessary to achieve consensus in the MMRG strategic
conservation plan, indicating a high level of agreement among the 34 stakeholders.

15

A 30-meter grid cell yields a relatively high resolution co-occurrence map and it is preferred because it matches
the source of the slope data used in this study (a USGS digital elevation model).
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The Delphi process depends upon a “guiding principle” to align stakeholder decisions on
importance values. For this effort, the following sentence taken directly from the Moose
Mountains Regional Greenways mission statement served this function:

“To identify and conserve important natural resource areas, including water
resources, farm and forestlands, wildlife habitat, recreational areas, cultural and
scenic areas; to educate others about these efforts; and to join protected lands to
form greenways.”
The final importance values are shown in the table below, arranged in rank order of score
(higher scores indicate higher relative importance).
Delphi Voting Scores in Rank Order
Average
Resource Feature
Score
Critical Lake Watersheds
7.3
NHWAP Habitat Quality - Tier 1 Best in State
6.3
Climate Change Resilience >Average Value
6.1
Drinking Water Protection Areas
5.0
Riparian Buffers
4.8
High Quality Stream Watersheds - Best 25% Phosphorus
4.7
Blocks 5,000 - 10,000 Acres
4.6
NHWAP Habitat Quality - Tier 2 Best in Region
4.6
Prime Agricultural Soils
4.6
Local Connectedness >Average Value
4.5
Wetlands (Hydric Soils & National Wetlands Inventory)4.3
Blocks 50 - 500 Acres
4.1
Blocks 1,000 - 5,000 Acres
4.0
Sand & Gravel Aquifers
4.0
Uncommon Habitat Types
3.9
Landscape Diversity >Average Value
3.4
Active Agricultural Land
3.3
Favorable Gravel Well Areas
2.6
Blocks >10,000 Acres
2.5
High Quality Stream Watersheds - Best 25% Nitrogen 2.2
Blocks 500 - 1,000 Acres
2.2
Highly Erodible Soils
2.1
NHWAP Habitat Quality - Tier 3 Supporting Landscapes1.9
Floodplains
1.8
NHDES Designated River Corridor
1.6
Slopes >25%
1.6
Prime 1 Productive Forest Soils (Combined)
1.6
Prime 2 Productive Forest Soils (Combined)
0.4

Note how the various natural resource datalayers rank variably. Critical lake watersheds ranked
the highest, and by a significant margin over the next most important datalayer, NHWAP Tier 1
habitat quality; the variance here is by type of natural resource. The various forest block size
classes also vary considerably in rank with the largest class (5,000 to 10,000 acres) ranking
highest, then the smallest class of 50 to 500 acres, then 1,000 to 5,000 acres, and the largest
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block size of >10,000 acres ranked even lower. This variability is a natural and expected
outcome of the group voting in the Delphi process.
The City of Rochester was added to the co-occurrence mapping exercise to develop baseline
data on natural resource values in that community and to evaluate the conservation priorities
and opportunities that emerged. At this point, the question of including Rochester as part of
the MMRG service area is still under consideration, and additional study is required in a next
phase of the conservation action plan.

Mapping Results
The map to the right shows the
co-occurrence mapping results of
the GIS processing discussed
above using a stretched
classification16 of the data. The
darker colors indicate areas of
higher conservation value and
priority according to the colocated importance values
associated with multiple natural
resource features.

16

A stretched classification system arrays the total range of scores from 0 to 58.5 along a preset color scheme.
Other classification systems are presented below.
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This map shows the same data but adds
existing conservation and public lands.
This helps to highlight those areas of high
priority for conservation where land is
not yet protected in the region,
particularly the Merrymeeting Lake
watershed and broad areas of
Wolfeboro, Brookfield, and Farmington.
Smaller areas also appear in Wakefield
and Milton.

The next map uses a natural breaks
classification system that helps to
emphasize internal groupings of scores,
lowest to highest, and presented here in a
5-step scheme. Note how the lower
scoring group tend to be more uniformly
lighter in color and the higher scoring
group tend to darken and intensify. This
helps to sharpen understanding of where
the highest conservation priorities are
located.
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Finally, this map explores the cooccurrence mapping in yet another
classification scheme17 which reveals
where scoring is above- and belowaverage. In this map, the blue colors
indicate below average values, yellow
represents values hovering around the
mean value of all scoring grid cells, and
the orange to brown colors point to
above-average scores. This map is
useful as a forecast of where to expect
conservation focus areas to be located
(see Focus Area Analysis below).

17

Statistical analysis of the scoring within the GIS using a standard deviation approach yields the mean (average)
value across the co-occurrence map, and reveals the location of below- and above-average scores.
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Identifying Conservation Focus Areas
Methodology
To be truly strategic, any regional conservation plan must narrow the options to those areas
that contain the highest natural resource protection priorities, usually about 30% to 40% of the
entire study area as a rule of thumb. The maps discussed above give a strong idea of where
those high-priority areas are located, but additional analysis is needed to distill the boundaries
of what will become conservation focus areas in the MMRG conservation action plan.
A GIS-based “hot spots” analysis utility program was used to detect and map areas in the cooccurrence map that are consistently of high resource value. This program looks at the
aggregate mean values (derived from stakeholder voting and co-occurrence processing) for
every 30-meter grid cell in the co-occurrence map, and compares it to other nearby grid cells
statistically. Statistically significant18 spatial clusters of grid cells are tagged, and both “hot
spots” and “cold spots” are mapped.
The following map on the next page shows the results of running a first-pass hot spots analysis
on the “shared vision” co-occurrence map values. The red-to-pink color gradient represents
the hot spot side of the analysis where higher values in the co-occurrence map work to raise
the level of importance. The blue side of the color tones indicates statistically-significant
clusters of lower values (but does not indicate there are no resource values worthy of
conservation!). The light yellow color is labelled “not significant” but this is an artifact of the
statistical analysis, i.e., the clustering of grid values is simply in the middle of the range.
Compare to the preceding co-occurrence maps above to note the correlation between the two
mapping schemes. The confidence values shown in the legend indicate that in the red areas
there is a 99% probability that all the cells in that color zone are of high value. Even a 90%
confidence interval should be considered significant. This tells us that the co-occurrence
mapping has a high level of internal consistency in those areas.

18

This hot spot analysis uses “p-values” (probability-based confidence values) to determine whether a spatial
cluster is unlikely to be created by some random process (a true hot or cold spot), coupled with standard deviation
analysis, to determine the intensity to which any given grid cell is surrounded by other high-value cells.
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The raw data from the first-pass hot spots analysis was further refined into two tiers of
conservation focus areas based on the breaks in values indicated in the legend for “first pass”
map above. All hot spots with 90% confidence and above were classified as Tier 1: Highest
Priority for conservation. Hot spots within the areas deemed “not significant” were classified
as Tier 2: High Priority for conservation. Again, despite the legend terminology, Tier 2 contains
high-value natural resources and mid-range scores in the co-occurrence mapping and it serves
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as a buffer zone to protect the integrity of the Tier 1 areas. The map below shows the results of
the tiered scheme of conservation focus areas with existing conserved land in dark green.

Tier 1 focus areas include about 67,000 acres, or 37% of the study area. Tier 2 focus areas add
another 35,000 acres, for a total of about 56% of the MMRG service area. As can be seen in the
map above, there are extensive areas in both focus area tiers that are not yet conserved. Tier 1
is about 18% protected, and Tier 2 is 14% protected.
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Resource Features Outside the CFA
While the tiered conservation focus areas help guide strategic land protection planning in the
MMRG service area, it is important to recognize that a number of natural resource features
worthy of conservation also lie outside the boundaries of the CFA. The following map
illustrates where a selection of important natural resource features occur outside the CFA,
including portions of high-quality stream watersheds, extensive aquifer areas, boundaries of
drinking water protection areas, high-ranking wildlife habitat, floodplains and prime agricultural
soils as examples.

In the map, the orange and green colors correspond to the CFA tiers. Note the other colored
areas which represent natural resource features not within the CFA. Some of these areas
appear as singular features, e.g. prime agricultural soils in Milton, Farmington, and New
Durham. In other locations, resource features are closely associated, e.g. stream-related
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NHWAP Tier 1 habitat ranking (bright pink) and aquifers in Farmington and Wakefield. Drinking
water protection areas often extend beyond the CFA boundaries; this is important since these
protective areas are defined by hydro-geological studies and water quality in community water
supplies depends upon natural land cover within those defined areas.
This illustration is not an exhaustive analysis, but it should serve to point out that important
conservation opportunities exist outside of the CFA, and will merit attention as the
conservation action plan is implemented. This is best done on a case-by-case basis at site-scale
as land protection projects emerge, referring to mapping of natural resource features and tax
parcels. Alternatively, many of the natural resource features outside the CFA are also local
priorities (see Part 5), and can be addressed by MMRG in coordination with local community
conservation efforts. There are many examples of this cross-walk effect in the shared
territories of Brookfield, Wakefield, and Middleton, especially with regard to stream
watersheds.
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Moose Mountains Regional Greenways Conservation Action Plan

Part 5: Incorporating Local Values
[Cite your source here.]

Introduction
As discussed in detail in Part 2: Engagement & Outreach, information on local conservation
priorities was collected via several sources:


Interviews with Town officials, including representatives of conservation commissions
and planning boards;
 Reviews of Town master plans, and where available, natural resource inventories (NRI);
 Community forum inputs received as notes and marked up maps from a visioning
session attended by more than 60 persons;
 A public survey with more than 300 respondents; and,
 Information gathered through MMRG’s Special Places project.
This information has been distilled and summarized to provide a “local conservation profile” for
each of the seven MMRG communities, and where appropriate, a sense of regional
conservation values that apply throughout the MMRG service area. The results of the
community forum are more diffuse than the other sources of local information. However, all
notes and mapped features have been preserved in a record separately for MMRG staff
reference, and some features such as historic farms and sites, important hilltops, and other
information have been carried forward in the community maps presented later in this section.

Summary of Local Priorities
The insights provided by the interview process and the review of municipal documents are
synthesized in the matrix below. The types and quality of information available in the
documents varies substantially from town to town due to the time period produced, the format
and tenor of the documents, and the varying degree of detail presented.
Therefore, a synopsis of various natural resource features and their importance to MMRG
communities provides additional insight on trends in conservation priorities regionally, with
rankings as follows on the next page:

75

MMRG Summary of Local Natural Resource Concerns

Forest Soils

Riparian Buffers

Lake Water
Quality

Wetlands

Floodplains

Aquifers

Drinking Water
Protection

Wildlife Habitat

Biodiversity

Climate Change
Resilience

Connectivity

Steep Slopes

Highly Erodible
Soils

Prime Farm Soils

Farmland

Development
Threat

Total Across

Community
Brookfield
Farmington
Middleton
Milton
New Durham
Wakefield
Wolfeboro

Forest Blocks

From a review of Town master plans and other documents

2
3
2
2
3
1
3

0
2
0
1
0
0
1

3
0
0
3
3
2
2

2
2
3
3
2
2
3

3
3
3
3
3
2
3

2
3
3
3
2
2
2

3
3
2
3
3
1
3

3
3
3
2
3
2
3

3
2
3
2
1
1
3

0
0
2
0
1
0
2

0
0
0
0
0
0
1

2
1
3
2
3
2
3

3
3
3
3
3
2
3

0
0
3
0
0
0
1

0
3
0
3
0
2
2

3
3
0
3
3
2
3

1
3
2
2
2
2
3

30
34
32
35
32
23
41

16

4

13

17

20

17

18

19

15

5

1

16

20

4

10

17

15

Codes
3 = Emphasized, strongly recommended for action/consideration; supported by other studies, e.g., prime wetland designation, water quality studies, etc.
2 = Included in the narrative as a discrete item but not particularly emphasized
1 = Mentioned but not emphasized, e.g., found in a list but little detail;
0 = Not mentioned at all

Rankings are converted to points in the matrix, which allows totaling values for all natural
resource features, as well as adding across all features to yield a score for each municipality.
Yellow highlights all “3” values, and the red outlines point to several of the highest-scoring
natural resource features (listed in rank order below):
 Wetlands
 Drinking water protection
 Aquifers and Steep Slopes
 Lake Water Quality, Floodplains, and Farmland
The rankings can be continued, but the value of the synthesized matrix is to provide a broad
sense of conservation priorities as presented in current Town documents. Keep in mind that
these Town master plans and NRI are not informed by the development of the MMRG
conservation action plan, and are therefore simply a status quo “snapshot in time”. This
information is helpful, however, in deciding what natural resource features to map on a townby-town basis (see examples later in this section).
It is interesting to note that climate change resilience and its related dataset, biodiversity, do
not garner high scores in this analysis. This is no doubt due to the lack of exposure of local
officials to the latest information and possibly the age of some of the documents (see more
detail on this in Part 3: Developing a Shared Vision of Conservation Priorities). On the other
hand, another related dataset – Connectivity – does rank relatively high among the towns. This
is probably due to education and outreach efforts by wildlife conservationists over the last
decade or so, especially as it relates to the NH Wildlife Action Plan.
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Summary of Public Survey
The public survey reached a broad range of individuals, 30% of whom do not live in the region,
but have second/seasonal homes in the MMRG service area or live in nearby towns and enjoy
the amenities offered by the region.
The responses to various questions in the survey provide additional, personalized insights into
conservation priorities from people who live in and visit the area. What follows are several
survey results that flow from the following questions:
 What forms of outdoor recreation do you seek in this area?
 What are your top three conservation priorities?
The chart below shows the responses for various types of outdoor recreation opportunities,
with those more than or close to 50% of responses highlighted to the left. This information
indicates a rather high public value placed on activities that require large geographic open
space areas and high-quality experiences in the natural environment. High value is also placed
on lakes, ponds, and waterways in the region, and access to these waters.

Hiking
XC Skiing
Snowshoeing
Canoeing/Kayaking
Birdwatching

CV
CV
CV
CV
CV
50%

The second question provides more detailed guidance on local conservation priorities. The
chart below shows the survey responses in the aggregate by totaling all three priorities
indicated by respondents; green represents their first choice (priority one). Using just the
priority one responses, five natural resources values rise above the others using 50% or more as
a filter (red line):
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Lakes and ponds
Health and well-being
Wildlife habitat
Drinking water
Forests

Compared to the preferred use of the natural environment noted in the first chart, these survey
results highlight actual resource features of high priority, with the exception of the health and
well-being category which is more subjective. However, even health and well-being can be
equated with a preference for places of solitude and remote recreation opportunities.
Additional insights into survey respondent preferences as a group can be gleaned from another
perspective on the question of top priorities. The table below totals the number of responses
for all three priority categories, thus providing a sense of rank order of importance.
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Top Priority
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Answer Options
Lakes & Ponds
Protect significant wildlife Habitat
Forests
Rivers/Streams/Riparian Corridors
Drinking water resources
Recreation Trails
Connecting trails between conserved lands
Wetlands
Protect farmland & promote farming
Publicly accessible land for local use
Scenic High Elevation Sites
Farms & Farm Stands
Historic Buildings & Places
Health & well-being
Open Meadows & Hayfields
Additional water access points
Large tracts of land for economic forestry

Total
Responses
204
159
143
133
120
116
100
99
92
87
86
84
84
76
74
73
71

Clearly, great importance is placed on water features in the MMRG service area; this is not
simply a matter of choice among outdoor recreation enthusiasts, but also a key consideration
of people who live in the region for all or part of the year and value the enhanced scenery and
settings. Wildlife habitat also takes on a higher sense of priority, as does forested tracts of land
but not necessarily for economic forestry reasons. Clean drinking water is another high-ranking
consideration.
And connectivity of protected lands for recreation trails speaks to the long-standing MMRG
“greenways” mission.
All of these priorities must be held in a “collective consciousness” in guiding the dynamic
development and implementation of the MMRG strategic conservation action plan.
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Relationship of the MMRG Regional Plan and Local Values
The intent of the MMRG conservation action plan is to integrate both the regional conservation
values resulting from the stakeholder “shared vision” discussed in Part 3 and Part 4 of this
report and the distillation of local conservation priorities addressed above. The overarching
objective is illustrated in the flow chart below.

As can be seen in the chart, the regional and local conservation priorities flow from two parallel
tracks. A goal of the preceding analyses of the various local information sources has been to
identify “place-based” natural and cultural resource features that can be incorporated in
community maps. This information can be compared directly with the mapping of MMRG
conservation focus areas derived from the Delphi “shared vision” process.
The ultimate goal is to dynamically integrate (resonance) both local place-based features with
the more generalized, high-priority conservation focus areas, linking land conservation
decision-making by local municipal agencies and entities (e.g., lake watershed associations)
with strategic, regional conservation activities by MMRG and partners (e.g., state agencies,
other land trusts and resource protection organization).
The remainder of this section is devoted to profiling each of the seven communities and setting
up the foundation for this dynamic comparative process. Two maps are provided for each
town:


One capturing the most important resource features cited by the municipality in its
master plans and/or NRI, and
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Another displaying the MMRG conservation focus areas (stratified as two categories:
“highest priority” and “high priority”; see Part 4 for more detail on how these rating
were established).
Locations that share both local conservation priority features and natural resources ranked
highly for strategic conservation by MMRG are of elevated importance in conservation
planning in the region.
It should be mentioned that in the process of preparing these maps, it became apparent that
some features are important to many but not all towns. In order to maintain a stronger sense
of parallel construction in this analysis, these features (prime agricultural soils, floodplains,
drinking water protection areas, etc.) were included on all maps. Due to the high-ranking
placed on lakes and ponds, critical lake watersheds are also included in the local maps; see Part
3 for more detail on the rationale for these features in the conservation plan.
Other important features, such as the specifics of wildlife habitat or trail systems, are
condensed into other regional reference maps to help make the local values maps more legible.
A brief list-oriented synopsis of local priorities accompanies each map set for additional,
detailed information. These notes are taken directly from municipal master plans and/or NRI.
Additional information in notes from interviews of local officials can be found in Appendix B.
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Brookfield
The Brookfield master plan (2006) speaks generally to several aspects of the natural
environment:



Public access to Kingswood Lake is emphasized.
Shoreland buffers, wetlands, steep slopes, aquifers and groundwater, agricultural
resources, forest resources, areas of high ecological value, and flood risk areas are also
addressed.
The NRI (2008) adds detail, and provides a focus area analysis by the preparer of the NRI that
includes targeted parcels of land:
 Expand the Moose Mountains Reservation.
 Protect the Moose Mountains Ski Area backland tracts.
 Aquifer in the southeast corner of town (associated with Sanbornville’s water supply).
 Warren Brook, Churchill Brook, Hanson Brook, and Pike Brook are all highlighted.
 Several contiguous properties east of Tibbetts Hill Road.
The NRI document is not available for online review, but may be obtained at Town Offices.
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Farmington
The Farmington master plan (2005) addresses the following resource concerns in some detail:










Multiple sensitive natural resources in the Cocheco River valley, especially as bounded
by Spring Street and Old Bay Road.
Nubble Mountain, Hussey Mountain, and Chelsey Mountain.
Drinking water protection areas, especially the Rochester water supply area.
Watersheds of the upper Cocheco River, Berrys Brook, Rattlesnake Brook, Mad River,
and Pokomoonshine Brook.
Riparian areas along streams.
Prime agricultural soils and farmland.
Large forest blocks.
Trail systems, greenways.
Special mention of recreation opportunities in the Blue Job Mountain area south of
town, and need to provide connections.
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Middleton
The Middleton master plan (2007 with updates in progress) provides detailed narratives on
several natural resource features:









Sunrise Lake and its tributaries. This lake is of special concern to Middleton due to
congested development in the area and related water quality impacts.
A small aquifer on Moose Brook in the southeast portion of town has potential to
provide community water supply.
Moose Mountains Reservation and the large forest block surrounding the Moose
Mountains.
Jones Brook watershed.
Currier Pond and Fowler Pond.
Blueberry Mountain, also known as Mt. Jesse.
Steep slopes, wetlands, forest blocks, and farmland are also addressed.
The Tanglewood Subdivision west of Sunrise Lake contains numerous wetlands and
tributaries into the lake.
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Milton
The Milton master plan (2005) addresses a broad range of natural resource concerns. Key point
from the 2005 plan, and additions from an update of the master plan to be available in 2017,
are as follows:
















Ensure high water quality in Milton Three Ponds.
Protect groundwater drinking water supplies.
Future municipal drinking water supplies need to account for projected increases in
water demand associated with population change.
Adequate buffers and greenways along rivers, streams, lakes and ponds.
Floodplains, wetlands, vernal pools, and surface water water resources are emphasized.
Certain high-value wetlands identified in the Blue Moon study (map data not available).
Teneriffe Mountain and Plummers Ridge are important scenic resources.
Lands near the NH Farm Museum, Milton Three Ponds, and near the town dams.
Important farmland, including McKenzie’s Farm and Branch Hill Farm, and agricultural
soils.
Aquifer near Exit 18 on Route 16 and Piggott Hill.
Watersheds of Milton Three Ponds, Gould Pond, Branch River, Jones Brook, Lyman
Brook, Great Brook, and the Salmon Falls River.
Protect important headwater systems, including the area in which the Branch River
flows in Three Ponds, as it joins the Salmon River.
Ensure stability of cold and warm water fisheries.
Important priority areas are Hart Brook/Mt. Teneriffe and Northeast Pond
Consider climate change impacts on agricultural activities.
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New Durham
The New Durham master plan (2005 with updates in progress) speaks to several natural
resource concerns generally:
 Prominent hilltops.
 Aquifers and groundwater.
 Wetlands.
 Prime agricultural soils.
 Wildlife habitat.
 Areas of high ecological value.
 Forest resources.
The NRI (2011) provides detailed narratives for the following features:









Area north of Merrymeeting Lake, along Devil’s Den Road.
The Coldrain Pond watershed.
Special mention of Coldrain Pond, Club Pond, and Marsh Pond as eutrophic water
bodies that would benefit from maintaining natural land cover as part of watershed
management plans.
Cocheco River headwaters near Middleton Road.
Ela River headwaters along Route 11.
Agricultural and productive forest soils in the southwest portion of town.
Steep slopes, hilltops, aquifer, wetlands, rivers and streams, wildlife habitat are also
addressed.
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Wakefield
The Wakefield master plan (2010 with updates to 2014) addresses the following:
 Wetlands associated with Lovell Lake and Great East Lake.
 Branch River, Farnham Brook, Copp Brook and Scribner Brook.
 Numerous historical sites and buildings, especially the Wakefield Historic District.
The NRI (2008) is a mixture of source material generated at differing times, and discusses:









Numerous high points and summits, including Scribner Bancroft.
Numerous wetland complexes.
Aquifer and groundwater.
Sanbornville Water District protection area.
Floodplains.
Davis Hill and Oak Hill.
Union Meadows lake and wetland complex.
Prime agricultural soils and working farms.
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Wolfeboro
The master plan for Wolfeboro (2007 with 2011 update of natural resources chapter) cites
several place-based features of conservation importance. These include:










High points in town for their scenic qualities. Sixteen summits are named. (There are
many locations of scenic importance listed as well, but not mapped here; these
“viewsheds” should be evaluated with any prospective land protection projects on a
case-by-case basis.)
Warren Brook watershed.
Ryefield Brook watershed and the Ryefield wetland complex.
Porcupine Brook watershed in the northeast corner of town.
Heath Brook watershed and associated wetlands complex.
Batson Pond wetland complex.
Numerous historic sites and buildings.
Kingswood Golf Course wildlife values and esker formation.

The NRI (2010) contains detailed information on the prime wetland designation of thirteen (13)
wetlands. These wetlands include: Batson Pond, Heath Brook Wetlands, Perry Brook, Warren
Brook, Ryefield Brook Wetland Complex, Porcupine Brook Wetland Complex, Clow’s Brook
Wetland Complex, Willey Brook Wetlands Complex, Willey Brook and Youngs Brook Wetlands
Complex (Rt 28 and Pork Hill Road), Sargent Pond Watershed, Harvey Brook, Hersey Brook
Wetlands Complex, and Clay Pit Brook Wetlands.
Due to field mapping of wetlands boundaries as part of the prime wetlands designation, this
information is not available for the following maps, but can be viewed at this link:
https://www.wolfeboronh.us/sites/wolfeboronh/files/uploads/natural_resources_inventory_m
ap_0.pdf
Several other natural resource maps are available at this link for review.
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Moose Mountains Regional Greenways Conservation Action Plan

Part 6: Related Analyses & Reference Datasets
[Cite your source here.]

Introduction
This section of the MMRG conservation action plan addresses ancillary mapping and analysis
studies generated as adjunct to the co-occurrence and conservation focus area mapping
discussed in previous sections. There are three reference datasets that will guide and enhance
decision-making on strategic conservation projects in the future:




A comprehensive collection of existing trails information classified according to type of
use;
A compilation of data on connectivity related to climate change connectedness and
ecological integrity resulting in a MMRG greenways concept plan; and,
A study of land ownership patterns and lot size to identify the best opportunities for
high-efficiency land conservation on larger tracts of land.

Trails Mapping
Introduction
The MMRG service area is home to many trail systems, ranging from hiking trails to snowmobile
trails, both of which make use of Class 6 town roads in places that are not open to ordinary
vehicular access. Users include sightseers, foragers, hikers, hunters, anglers, mountain bikers,
ATV enthusiasts and equestrians. Some trails are planned for dedicated uses and others are
informal linkages within the greater system. These trails offer recreational access to remote
areas, and may be important to the overarching mission of the MMRG in conserving land for
greenways (see Connectivity: Greenways Framework below).

Data Sources
Mapping and analysis of the MMRG regional trails systems has relied upon best-available data
from several sources:


NH Fish & Game Department (NHFG) trails data: This information is periodically
updated using trails data submitted by various sources, including public lands managers,
land trusts (e.g., the Forest Society), and contributions from private individuals who
have collected GPS track data in the field. The data is classified by type of use (hiking v.
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snowmobile for instance) and whether use and public access is limited, to the extent
that this information is known. This is the primary source of trails data in the state.
Open Street Map (OSM) data: This data is collected world-wide by a non-profit based
in Europe using submissions by individuals or groups with GPS data. The NHFG data
above is augmented from Open Street Map data libraries. This data may include
complete trails mapping or only partial data captures on GPS, and the classification
system differs from the NHFG data scheme. In this analysis, NHFG data take precedence
over OSM data, and only various other trails, tracks, and pathways are shown in the
mapping.
Historic Map data: Older USGS topographic maps often show trails and tracks not
available on current mapping. USGS quadrangle maps from 1919 were examined for
trails and tracks, and any not in other datasets were also mapped. While these trails
may represent abandoned roads and old access roads that are now privately owned,
laneways may still exist that can provide a location for new land access and connecting
trails.
Class 6 Roads: Town roads rights-of-way closed subject to gates and bars remain in
Town ownership and are open for public access and travel. Because they are not
maintained by the community, passage for wheeled vehicles may be difficult, but the
roads remain open for public access and often provide critical linkages in regional trails
systems.
Snowmobile Trails: Snowmobile trails make use of other trails and Class 6 roads in
some places, but typically must traverse privately owned land by special permission.
Some regional hiking trails also make use of snowmobile trails and vice versa, but only
via agreements with landowners. Snowmobile trails data is available, in part, in the
NHFG trails data, but the majority of the trails data compiled in this study were mapped
from hard-copy snowmobile club trails maps.

Caveat
As noted, trails information has been developed for MMRG reference use in as comprehensive
a manner as possible. However, the scope of work for the MMRG conservation action plan has
not allowed for field data-gathering on trails, nor verification of public accessibility. For
example, snowmobile trails that appear in other data as hiking trails represent a potential issue
if access agreements are not in place, and should not be relied upon as accurate.
And some data are likely missing. For instance, the rail trail connecting Farmington and
Rochester is not classified as a snowmobile trail, but it almost certainly must be serving
snowmobiles during the winter given the trails continuity in that area. These are simply gaps in
the current level of trails data development.
Therefore, the mapping accomplished to date must be taken as schematic, and very probably
incomplete given the data sources. Any prospective land protection opportunity engaged by
MMRG should be investigated at site-scale with regard to existing trails, and public access
verified through legal research.
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Methodology
Existing datasets such as the NHFG trails data and data from OSM were analyzed for
consistency, and classified with an emphasis on identifying hiking trails as a first priority, with
the understanding that hiking trails may also serve non-hiking uses such as equestrian and
mountain biking. Other types of trail use that could not be matched to NHFG information has
been grouped into the OSM data; these often small segments may represent good linkage
opportunities in future trail development.
Snowmobile trails were digitized on-screen using the club trails maps and either topographic
maps or aerial photography to locate trails as accurately as possible. Some snowmobile trails
were lifted from the NHFG mapping. It should be noted that the snowmobile trail system in the
MMRG service area often uses frozen lakes and ponds for pathways, so the continuity of the
system is more complete than implied in the mapping.
Class 6 town roads were determined using NHDOT road classifications.

Interpretation
The map on the next page displays all the trails data collected to date. Snowmobile trails are
shown in a yellow color, and are overlaid by other types of trails. Two types of trail
configurations are evident in the map: long distance trails that work to connect various
locations among the MMRG communities, and more intensive nodal trail systems with many
loops within large tracts of land.
The long distance trails offer opportunity for corridors of conserved lands. Protecting large
tracts of land as “steppingstones” along these corridors is a long-term endeavor, but will
ultimately result in well-connected greenways. Existing and new nodal trail systems can serve
as destinations along and adjacent to a regional trail system. Long-distance connecting trails
offer extended recreational experiences, often completed by hikers in stages. The nodal trail
systems are ideal for day-use visits.
Two linear rail-trail segments exist presently, one connecting Wolfeboro and Brookfield with
Wakefield, and the other linking Farmington and Rochester. However, a gap of many miles
exists between the two segments, and represents a challenge to connect via other trails. With
Route 16 and associated development acting as a barrier, a future linkage might be made via
trails in the Moose Mountains Range and south through conserved lands in Milton.
Another critical linkage already exists between the Moose Mountains Range and the Seimons
Forest Conservation Trust tracts and other protected lands in Milton, crossing Route 16 in two
places near Union and further south in Milton. This is also an important linkage in terms of
developing greenway corridors for ecological and climate change resilience reasons (see next
section), and thus should be elevated as a high-priority area for conserving land along these
two corridors.
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Finally, stewardship of any trails system should be considered carefully. Maintaining trails
requires specialized and intensive labor to remove downed trees, repair water bars, build trail
bridges, and generally keep the pathways open and attractive. At this point, it is unknown if
there is a regional trails group that can take on this task. The conundrum is that the more the
public uses trails systems, the greater the wear and tear on the trails, and the greater their
expectations that such trails will be well-maintained.
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Connectivity: Greenways Framework
Background
An important aspect of conservation planning over the last two decades has been incorporation
of connectivity among tracts of conserved land to allow wildlife species the opportunity to
move freely about the regional landscape according to home range requirements and/or
migration to new habitat needed by growing wildlife population. This concept has become
increasingly critical due to long-term pressures of climate change on wildlife to be able to move
to higher elevations or to suitable habitat further north as the region’s ecosystems change due
to warming.
Determining ideal connectivity corridors on-the-ground has been an elusive experiment for
conservation planners and wildlife biologists. New Hampshire Audubon led the way in the state
with a study more than ten years ago that examined the movement requirements of several
species, ranging from black bear to bobcat and from turtles to salamanders, all of which have
widely different ranges and movement patterns. Barriers such as roads and developed land,
effects of land uses such as agriculture, and factors such as large water bodies and steep slopes
were all considered. The result was a finely divided network of corridors so extensive that
conserving enough land to accommodate the scheme remains a huge challenge.
Today, we have better science and data to use in planning for connectivity, with a focus on
wider swaths of land that intrinsically provide for a greater number of species and look forward
to the changing needs of wildlife due to climate change and the complexity of forecasted
ecosystem evolution. The NH Wildlife Action Plan addresses this in its statewide modeling of
habitat quality, and as discussed under climate change in Part 3, the latest thinking and
modeling by conservation scientists embraces the need for landscape-scale connectivity.
Mapping and analyses here are limited to the existing MMRG seven-community service area.

Greenways Concept Caveat
The Moose Mountains Regional Greenways has had broad-ranging corridors of conserved land
as a key element of its mission since its inception. The term “greenways” is a planning concept
that has been in circulation for several decades, first emerging in the 1970’s as an element in
urban planning where it was recognized that new development should accommodate
significant natural systems and provide for recreation experiences for the people living in new,
planned developments. “Greenspace” was and is an interchangeable term. The emphasis then
and now has been on allowing for parks for passive recreation use by humans; trails through a
floodplain forest preserved along a river would be one example.
The greenways concept has since been incorporated into broad-ranging conservation planning,
most often with the idea of creating settings for recreation trails in largely undeveloped tracts
of land. Bringing people into closer contact with nature has been the goal, and while the
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spiritual refreshment nature provides is a rare gift these days, a conflict exists that must be
recognized in planning for connectivity with recreation in mind. A point of hot debate currently
among wildlife biologists and recreation planners is whether or not human access and use of
ecologically sensitive areas should be allowed. Visitation is another form of disturbance that
interrupts the balance of nature. Add motorized vehicles and irresponsibility to the mix, and
environmental quality is quickly degraded.
Greenway planning must also consider long-term costs, both financial and ecological, in terms
of maintaining trail systems. In the past, trail builders in the Northeast often chose the quickest
and steepest routes to summits and viewpoints. Increased use over time and storm events
result in severe erosion of soils and the surrounding environment. In recent years, recreation
managers and trails professionals have put a priority on sustainable trail design and
construction that works with, rather than against, the natural terrain, reduces erosion, and
avoids expensive and ongoing maintenance later.
Therefore, caution is urged in planning for greenways as part of any connectivity scheme.
Conservation of land for connectivity purposes need not always include development of new
trails, or invitation for other, more intensive human uses such as camping, picnicking, etc. As
noted above, there is already a well-developed trail system in the region, and several nodes of
intensive trails and woods roads exist. There are also gaps in what could become linear
through-trails. As the Moose Mountains Regional Greenways service area continues to see
more land conserved, and connectivity is factored into decision-making, some areas should be
identified as low-disturbance enclaves and thus be set aside from other connected conserved
lands better suited for human recreational use.
The approach methodology for delineating a conceptual connectivity plan for the MMRG region
is outlined below, and it relies heavily on ecological factors that will benefit from low levels of
disturbance. However, parts of the resulting scheme are already served by trails systems, as
discussed above. The hope is that over time both ecological sensitivity and human use of a
greenways system can be skillfully realized.

Methodology
The framework for connectivity in the MMRG service area lies in two ecological datasets: the
Index of Ecological Integrity19 (IEI), and the Local Connectedness data from the TNC climate
change resilience study. Both are based on sound science and state-of-the-art computer
modeling. To a lesser extent, the Regional Flows data from the climate change resilience study
is also important since it points to areas of constrained species flow that are, in effect, “pinch

19

The IEI was developed in 2012 and updated in 2017 by the North Atlantic Landscape Conservation Collaborative,
a partnership of state and federal agencies, tribal representatives, Canadian partners, and NGOs formed to address
rapidly changing impacts on natural resources in the Northeastern US and Maritime provinces of Canada.
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points” and therefore of high priority for conservation. Local connectedness and regional flows
are addressed in more detail in Part 3.
The IEI data can be thought of as a snapshot in time for existing conditions. The IEI is a
measure of relative intactness (i.e., freedom from adverse human modifications and
disturbance) and resiliency to environmental change (i.e., capacity to recover from or adapt to
changing environmental conditions driven by human land use and climate change). It is a
composite index derived from up to 21 different landscape metrics, each measuring a different
aspect of intactness (e.g., road traffic intensity, percent impervious) and/or resiliency (e.g.,
ecological similarity, connectedness). The IEI data has been incorporated into the NHWAP
habitat quality data in the most recent version released in 2015.
More information on the IEI data can be found at:
https://nalcc.databasin.org/datasets/f577118c89244e7e9229062308769e76
The TNC climate change resiliency data provides a forward-looking picture of habitat quality
in the future, with expected climate change impacts. This data was released in late 2016, and
is more robust than the predictive modeling for climate change. It also provides specific data
on connectivity lacking in the IEI.
It is worth returning to two of the climate change resilience maps from Part 3 to understand
three points that are critical to planning for connectivity in the MMRG region. The map of local
connectedness below classifies natural habitat and land cover for movement of a wide range of
species adapting to climate and ecosystem change. Examining the patterns of above-average
“connectedness”, two aspects are important:
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the MMRG region enjoys
extensive areas of potential
movement patterns, centering
on the Moose Mountains range
and extending east into Maine
and south towards the Blue Hills
in the town of Strafford; and,
“pinch points” where movement
is narrowed to a corridor
connection (see red circles in
the map below) due to the
barrier effect of Route 16 and
associated land uses.

While there may be wide-ranging opportunities for wildlife in the larger above-average areas,
the pinch points tend to limit movement. As can be seen in the map, conserved lands in the
vicinity of these pinch points help to provide stable habitat conditions, particularly in northern
Milton, but these tracts of land tend to be scattered with little or no habitat continuity. At a
larger scale, connecting conserved lands in the Moose Mountains range with northern Milton
would ensure connectivity over the long term.
The regional flows data from the TNC climate change resilience study also shows narrowed
corridors, derived in part from the connectedness data above. Here, there are two important
considerations:




Diffuse flows, which mean that wildlife has the opportunity to move in many different
directions to accommodate climate change effects on habitat and therefore discrete
corridors are not evident; and,
Concentrated flows, where resilience factors are lower overall, but an area >10,000
acres works to connect two or more areas of high resilience.
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Note that there is a more intensive version of diffuse flow in a medium class which corresponds
to movement opportunities within areas of high climate change resilience. Constrained flows
offer some movement options, but are less desireable for connectivity, especially over longer
time periods associated with climate change.
The red arrows overlaid on the regional flow map above suggest key linkages that respond to
the narrower corridors of concentrated flows and link medium diffuse flow “islands” across the
MMRG service area. From a climate change resilience perspective, these arrows indicate higher
priority for greenways development through conservation.
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Extending the regional flows analysis to a higher level, the map below illustrates a simple
method of discerning corridor patterns without involving complex GIS analysis of the
background data. The map below shows “pathways” sketched over the TNC climate change
connectedness data, following all the “above average” classes in the color scheme.

Returning to the IEI data and a snapshot of existing ecological integrity, the map below shows
ecological pathways using the sketch method above. The objective here is to connect areas of
green or blue which are classed as having the highest ecological integrity, with an eye to
continuity across the MMRG service area.
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The “greenways framework” map below combines both sets of pathway sketches overlaid on
the MMRG conservation focus areas. Note how many of the pathways align with the CFA,
especially those with the highest conservation priority. Also note that both the climate change
connectedness and ecological integrity pathways are in close conjunction with one another in
several locations in the MMRG service area. This map, while generalized and schematic, gives a
good sense of where potential greenways could be constructed over time with strategic
conservation projects.
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MMRG Greenways Concept Plan
Integrating all the connectivity analyses above, it is possible to construct a greenways master
plan, at least at a conceptual level, for the MMRG service area. From the studies above, there
are obviously myriad possibilities and directions to follow, and a hierarchical approach is
probably the best way to organize these many possibilities. The map on the next page
illustrates a tiered greenways concept plan that should aid in making strategic conservation
decisions into the future.
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Note how there are several strong connections east/west through the middle of the MMRG
service area (black arrows). The corridors connecting the conserved lands centering on the
Moose Mountains Range and the complex of conserved lands in northern Milton are especially
important, and given the relatively short distances, these corridors may be an ideal location for
first efforts at completing connections, especially with the trails complexes in both places.
These connections are especially important since continuing development along Route 16 will
adversely impact the already restricted “pinch points” discussed above. Similar strong
connections in the vicinity of Merrymeeting Lake also offer important opportunities to link into
trails systems in those areas.
The base data (climate change connectedness and IEI) also point to connectivity opportunities
outside the MMRG service area, east into Maine and west into Alton. Similar opportunities in
Tuftonboro, Ossipee, Barnstead, and Strafford also are indicated, and suggest that over the long
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term, MMRG should coordinate with these communities and other land trusts in extending
greenway corridors further at regional scale.
Finally, there is also opportunity in this greenways concept plan to create day-use loop trails
centering on the Moose Mountains Range. One loop could connect the Moose Mountains with
conserved lands in northern Milton, then southwest into southern Middleton, onwards into
New Durham, and then north around Merrymeeting Lake and back to the Moose Mountains.
Another loop could begin the same way, but turn north into southern Wakefield between Lovell
Lake and Great East Lake, and west into central or northern Brookfield.
Existing rail trails in Wolfeboro and Brookfield, as well as in Farmington leading to Rochester,
provide long-distance connectivity along parts of the greenways concept plan. While the rail
trails are technically conserved land, these are very narrow strips of greenway and the
recreation experience of users would benefit from protection of adjacent lands, many of which
fall in the MMRG conservation focus areas.

Parcel Mapping
Introduction
An analysis of tax parcel data for the MMRG service area was made to aid in evaluating
strategic conservation opportunities. The MMRG is currently updating its organizational
strategic plan and a focus on parcels ranging in size from 100 to 300 acres is one of the goals of
that plan.
The following analysis looks at parcel size only, not land ownership. It is likely that some tax
lots are owned by the same individual or entity, which would have the effect of creating a
“larger” conservation opportunity. Ownership information can be found in the tax assessor
data for each town.
Note also that no attempt to qualify tax parcels by land use has been made. However, several
of the larger lots are probably not options for conservation. One example is the golf course in
southeastern Wolfboro and northern New Durham, and another is the sewage treatment
lagoons parcel in southeast Rochester.

Methodology
The primary source of tax parcel data for this analysis is the NH Tax Parcel Mosaic Project20
which collects the most current digital parcel data by county for each town where such data is
available. At present, this data is only available for six of the seven MMRG communities;

20

The Tax Parcel Mosaic Project is a program of the NH Department of Revenue Administration in cooperation
with the UNH Complex Systems Research Center (GRANIT). The latest release of parcel data is February, 2017.
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Brookfield does not support seamless digital tax map data that can be used in GIS software.
Rochester is included in this analysis for future reference purposes.
The tax map data was processed as follows:




All existing conserved and public lands have been removed;
Road rights-of-way in the parcel data have been edited out; and,
All parcels less than 10 acres in size have been eliminated as a baseline threshold.

This processing then reveals all lots greater than 10 acres that are not presently conserved. It
should be noted that there are many smaller lots in the 10 to 50 acre range, for example, that
are, in effect, house lots along road frontage. These lots are not likely to be conserved except
at the upper end of this acreage range; generally, conservation value and priority increases as
the lot size increases.
With the vetting process above, about 77% of the total land area of the six MMRG towns with
parcel data remains under consideration. The following table summarizes the tax parcel mosaic
by acre classes:

Size Range Number of
(Acres)
Parcels Total Acres
10 to 50
1911
41,918
50 to 100
395
27,332
100 to 300
171
25,510
300 to 500
16
6,011
>500
7
5,063
105,834

Percent of
Total
Acreage
39.6%
25.8%
24.1%
5.7%
4.8%

Note the large number and high percentage for lots in the 10 to 50 acre range. The 100 to 300
acre range totals to about 24% of the land area, underscoring this range as a valid target for
strategic conservation projects. There are less than 23 lots with acreage greater than 300. The
largest tax parcel within the MMRG service area is about 1,775 acres in size, and is located on
the south side of Merrymeeting Lake. Close inspection of this parcel shows that it is comprised
of two large tracts narrowly connected.
The map below provides a view of the tax parcel fabric using the above size classes. The color
scheme reflects actual lot sizes, but in some cases two or more abutting lots may appear to be
larger in size.
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Note how extensive and evenly spread the smaller lot sizes are in the five towns. Note also
how smaller lot sizes prevail in the southern end of the service area in parts of New Durham,
Middleton, and Farmington. Rochester is a city in its own right with a population of more than
30,000, and smaller lots are the norm.
There is a distinct cluster of larger lots in northern New Durham surrounding Merrymeeting
Lake, and in northern Middleton, all located within five miles of the Moose Mountains Range.
(It is very likely that a similar cluster of large lots exists in southern Brookfield.) A second
significant grouping of large lots is found in northwestern Wolfeboro. Wakefield, Milton, and
Farmington all have a few larger lots in the 300 to 500 acre range.
The best opportunities to expand and connect existing conserved lands are within the clusters
of larger lots. Certainly, northern New Durham, parts of Middleton, and likely Brookfield
provide the most strategic focus in this regard. Northwestern Wolfeboro also shows potential
for large-lot conservation projects especially adjacent the Wolfeboro water supply lands, as
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well as the Moody Mountain Forest and conservation easements to the north. Milton, with its
extensive and contiguous conserved lands, also has opportunities to expand to the northwest,
connecting to the Moose Mountains Range, and north into southern Wakefield.

Forested Parcels
A part of the scope of work included in the MMRG conservation action plan is to evaluate the
tax parcel data for those lands that are primarily forested, with an eye to all the ecological
benefits that large tracts of forest provide as well as the economic benefits of forests.
Tax parcels that are entirely or mostly forested were identified by intersecting the forest blocks
data (see Part 3) on the tax parcel data. The table below summarizes the results of this
exercise, with somewhat different acre size classes (50 acres is used as a minimum lot size for
economic forestry reasons).
Percent of
Size Range Number of
Total
(Acres)
Parcels
Total Acres Acreage
50 to 100
345
23,744
43.4%
100 to 200
127
16,857
30.8%
200 to 300
23
5,324
9.7%
>300
19
8,749
16.0%
54,674

The total acreage of parcels that are well-forested is significantly lower than the tax parcel
analysis table above partly due to removal of the 10 to 50 acre size class (about 42,000 acres),
and partly due to tracts of land that are in non-forest lands uses. From an economic forestry
perspective, larger lots are more productive in terms of timber volume and density of valuable
species such as oak or white pine; they are even more productive when managed over the long
term, which conserved land tends to guarantee.
The map below shows the extent and distribution of forested parcels in the MMRG service
area, limited to available tax map data.
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Moose Mountains Regional Greenways Conservation Action Plan

Part 7: Conservation Action Items
Introduction
This section of the conservation action plan turns to an overview of action items designed to
help implement the plan. There are several topical areas addressed, including:






Relationship to Other Conservation Plans
Regional Land Protection Scenarios
Partnership Recommendations
Funding Resources
Community-Specific Supplements

Specific action items are found at the end of each of these narratives, and are intended for
consideration of MMRG staff and board members for both implementing the conservation
action plan, as well as ongoing organizational strategic planning.

Relationship to Other Conservation Plans
The 7-town MMRG service area region is located at a crossroads of at least three other strategic
conservation plans, each with its own mission-driven conservation focus areas. This represents
an opportunity for partnership with other land trusts operating within those regional plans.
However, there are limitations with each plan that need to be considered, as discussed below.

Coastal Plan for NH Coastal Watersheds
This conservation plan is one of the first of its kind in NH, being published in 2006 as a
partnered planning effort of NH Chapter of The Nature Conservancy and the Forest Society. It
is watershed-based, and covers nearly all of the MMRG service area with the exception of
western Wolfeboro.
Its primary purpose is to identify and describe a portfolio of areas that represent the best
remaining opportunities to conserve ecological, biological, and water resources in the coastal
watersheds. The plan was the first to introduce the concept of condensed conservation focus
areas as an outcome of the planning process.
The map on the next page shows the coastal plan core focus areas in relation to the MMRG
conservation focus areas. Each core area has extensive secondary supporting landscape zones
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surrounding the core area and
intended to help protect the
integrity of the resources within
the core focus areas (not shown in
this map for clarity). Note that
there are significant overlaps in the
focus areas of both plans in the
Moose Mountains area and large
areas of Milton and Farmington.
There are two issues with the
coastal plan as it stands today: it is
out of date in terms of the data
used to generate the conservation
focus areas; and, it is heavily
oriented towards ecological values,
thus not as comprehensive as the
MMRG conservation action plan.
There has been a partial update of
the coastal plan in 2016, but it is
limited to certain water resource
features and extends into MMRG
service area only as far at the
Piscataqua River watershed.
Also MMRG notes that the core and supporting landscape areas stop short of the furthest
extents of the headwaters which limits opportunities for grants that cite the coastal plan.

Lakes Region Conservation Plan
The Lakes Region Conservation Plan was developed in 2011 as part of a program of strategic
conservation planning of the Forest Society within several regions in NH. Spanning 1,660
square miles and involving more than 40 communities, this is one of the largest-scale
conservation planning efforts in NH.
The plan was a partnered effort, including the Lakes Region Conservation Trust, Squam Lakes
Conservation Society, Newfound Lake Region Association, Green Mountain Conservation
Group, The Nature Conservancy, Lakes Region Planning Commission, and the NH Fish and Game
Department. The MMRG did not participate in this planning process, but the study area
extended well into the MMRG service area, including Wolfeboro, New Durham, Brookfield,
Middleton, and Wakefield – communities in which several of the plan partners are actively
working to conserve land.
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The map on the next page shows the
focus areas of both the Lakes Region
and MMRG conservation plans. Again,
note the strong correspondence
between the two plans in the Moose
Mountains area, and the entirety of the
northeast corner of Wolfeboro
(important from a connectivity
perspective (see Part 6).
The Lakes Region plan is also somewhat
outdated in terms of its natural
resources data, but a plan is underway
to selectively revise the baseline cooccurrence mapping and conservation
focus area delineation, beginning in late
2017. This update will also include a
“gap analysis” of focus area using the
2016 climate change resilience data
which is incorporated into the MMRG
plan.

Southeast Land Trust Proactive Plan
The Southeast Land Trust of NH (SELT) service area covers most of Rockingham County; a
merger with the Strafford Rivers Conservancy in 2014 extended that service area well into
MMRG territory, including all MMRG communities except for Wolfeboro. SELT has had a longstanding strategic conservation plan in place, but recently engaged in a planning process to
make the plan more proactive and focused.
The new SELT plan is still in development as of this writing, but two of eight proactive
conservation focus areas within the MMRG service area have been delineated; see map below.
The underlying purpose of these proactive focus areas is twofold: to conserve active farmland
and productive farming soils; and, to protect land associated with public drinking water
supplies. A wide range of natural resource features were evaluated to identify and delineate
the SELT proactive focus areas, all of which are identical to the features evaluated in the MMRG
planning process.
The two key areas shown in the map below focus on the Moose Mountains area to the north,
and the Blue Hills/Cocheco River area to the south. Note the extension of the latter well into
the Town of Strafford.
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Recommendations
Due to its boundary status, the MMRG service area is uniquely positioned to use the three
overlapping regional conservation plans described above to amplify its land protection
capabilities. Partnerships with other land trusts and agencies engaged in conservation can
strengthen case-making for project funding, and help to extend limited MMRG staff resources.
Action items include:





Communication and conferral with land trusts operating within the MMRG service area
and nearby to negotiate bilateral arrangements for pursuing significant land protection
projects. This should include outreach of the MMRG conservation action plan to these
organizations, as well as state agencies with an interest in the region (NH Fish & Game,
DES Source Water Supply Program, etc.).
Careful study of the methodology and results of the three plans mentioned above to
understand the strengths and limitations of each plan.
Support for updating the 2006 Coastal Conservation plan, which will involve outreach to
the NH Chapter of The Nature Conservancy.
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Outreach and education via various media celebrating the leadership provided by the
MMRG in its home territory and the central importance of the MMRG action plan in
relation to other conservation plans.

Regional Land Protection Scenarios
Land protection projects typically occur along two separate tracks:




Opportunistic land protection which is largely unforeseen, unplanned, and can appear
at any time a willing landowner wishes to make contact with a conservation
organization (usually by careful choice); and,
Strategic land protection which is planned, targeted, and involves a program of
outreach and cultivation with multiple landowners, typically over a fairly long period of
time.

The first is reactive and can consume organizational resources beyond proportion to the
benefits secured once these individual projects are transacted. Nevertheless, a conservation
organization must be able to devote its resources towards these “one off” projects in the
service of its membership and to culture trusting relationships with local personalities who
often provide financial resources beyond the average to help the organization prosper.
Strategic land protection requires thoughtful decisions about prioritizing and directing
resources to specific areas. The conservation focus areas identified in Part 5 of this report
provide the foundation for site selection, especially those parts of the MMRG service area that
are classified as “highest priority for conservation action”. Because the MMRG conservation
action plan is blessed with extensive geography in this classification, and at present has limited
staff resources to devote to a strategic land protection campaign, choices need to be made.
The map on the next page shows the MMRG conservation focus areas, and highlights several
discrete areas which could be developed into large-scale land protection scenarios. Potential
strategic land protection campaigns are subdivided into two categories based on the scale of
the enterprise:




The red circles represent those areas and opportunities that cover the largest land areas
and probably offer the most challenging and labor-intensive organizational aspects for
MMRG, as well as longer time horizons for achievement; and,
Yellow circles highlighting smaller land areas with highest- and high-priority MMRG
focus areas that have potential for smaller-scale land campaigns designed to protect
land over a shorter time period.
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Two of the red-circled areas are
associated with critical lake
watersheds (shown with black
outline) crucial to water quality and
protection of scenic resources
surrounding Lake Wentworth and
Merrymeeting Lake. Both lakes also
have active protective lake
associations who can act as partners,
strong cohorts of MMRG members,
and potential to raise funds for
significant conservation projects.
Of the two lake-based scenarios,
Merrymeeting Lake definitely
demonstrates a concentration of very
high-value natural resource features,
as can be seen in the co-occurrence
mapping in Part 4. The Wentworth
Lake watershed involves a mix of
highest-priority and high-priority
conservation opportunities, and
considerable area not within an
MMRG conservation focus area.
Nevertheless, the Wentworth Watershed Association is committed to protecting the
watershed, especially the lands closest to the lake, and has welcomed collaboration with
MMRG.
The Moose Mountains area shared by Middleton and Brookfield has long been a focus of
conservation efforts in the region. However, it can be seen in the map that much of that land
area is already conserved. A land protection campaign in this area would need to focus on a
collection of high-value tracts of land, especially those that work to connect the Moose
Mountains Reservation with other, nearby conserved lands.
The yellow-circled areas are important future land protection target areas, but because they
are smaller in area and the MMRG conservation focus areas are not as robust in terms of
natural resource values, these areas can be classed as secondary, but appropriate for
condensed “mini-campaigns” involving several tracts of land at once. Four of the five circled
areas are key to protecting trails and wildlife connectivity in the region, which offers a
somewhat different flavor that could be marketed in the context of critical “greenways”
connections.
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Recommendations
To date, MMRG has been working with willing landowners on a case-by-case basis to provide
various levels of assistance in conserving land. There have been some notable successes over
the last few years, and several of the most recent projects fall within the highest-priority
MMRG focus areas. Similar, important projects are simmering at the moment and are likely to
come on-line soon.
Appeals from the Merrymeeting Lake residents for action on threatened land tracts in that
watershed have raised expectations that the MMRG can and should come to the aid of that
neighborhood. As noted above, the lake watershed itself is small and ideal for a wall-to-wall
land protection campaign. However, given its limited staff resources at present, mounting a
comprehensive campaign there is somewhat out of reach for the organization.
Action items include:












As part of its ongoing strategic organizational planning, the MMRG board and staff need
to decide whether to continue with reactive land protection efforts only, or commit to a
much larger and effective role in the region by mounting strategic land protection
campaigns.
MMRG board and staff should also determine what resources the organization would
need to bring to bear on a comprehensive and concentrated land protection campaign,
using the example of Merrymeeting Lake as a test case with a 5-year results horizon.
A staffing plan should include: a land protection agent capable of handling the
intricacies of land protection projects; a development officer to raise organization
support funds and to secure grant funding for projects; and, assistance for the executive
director to address the more mundane oversight activities of the organization, thereby
freeing time for critical project oversight and development. These staff additions could
be part-time or ad hoc in the early stages of any strategic land campaign.
A capital campaign to secure additional funding resources for operation of the MMRG
will be necessary to support growth in staff. This, in and of itself, is a major undertaking
and a consultant outside the organization should be hired to help design and implement
the capital campaign. This can take the form of an endowment, or a cash-based
operational fund, or both approaches combined if bequests can be secured for the
longer term.
Strategic land protection campaigns should be designed to leverage partnership
opportunities, including local watershed and lake associations, local municipal
conservation commissions, and land trusts using the regional plans noted above. This is
highlighted further in the following section.
A very important aspect of gearing up to be more effective in land protection is the
criteria used to evaluate whether a project is appropriate, or not. At present, the
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MMRG land protection criteria are somewhat dated but general enough to argue for
going ahead with almost any project. The staff and the board should review and revise
the current criteria list and processing procedure in light of the findings of this study
(high-priority resources, conservation focus areas, local values, etc.). To be most
effective with limited resources, difficult decisions whether to move ahead with a
prospective project need to be made, and they need to be made objectively.

Partnership Recommendations
The MMRG has relied upon partnerships since its inception, and at present still counts on the
alliances formed with the two major regional watershed associations. As mentioned above, the
MMRG service area is uniquely located at the junction of at least three other regional
conservation plans and other jurisdictions that provide ample opportunity to form working
partnerships in the interest of land conservation.
In terms of sister land trusts, the Saco River watershed portion of the MMRG service area
relates strongly to the Green Mountain Conservation Group and the Dan Hole Pond Watershed
Trust to the north. The Piscataqua River watershed, which includes the Salmon Falls River
watershed in NH, is an interest area of the Piscataquog Region Estuaries Partnership (PREP).
Although PREP is more focused on the lower portions of the watershed near Great Bay, the
headwaters areas within the MMRG communities is of critical importance to maintaining water
quality downstream. The Wentworth Watershed Association holds easements in the
watershed of Wentworth Lake. The Lakes Region Conservation Trust is active in the Wolfeboro
area and east of Lake Winnipesaukee. And as noted above, the Southeast Land Trust has focus
areas within the MMRG service area. Other statewide lands trusts such as the Forest Society
and The Nature Conservancy are active in the region; these organizations provide a two-way
relationship for MMRG: as partners they can bring resources to bear on larger-scale, important
land protection projects; they also can bring project opportunities to MMRG that are too small
in scope to meet their land protection criteria.
So far, these partner alliances have been rather free-flowing and sporadic over time, but helpful
to MMRG in moving forward with land conservation project work. It may be time for the
MMRG to formalize its partnerships, and a good example of that can be found in the Great Bay
Resource Protection Partnership (GBRPP) just to the south of the MMRG service area.
GBRPP was formed in 1994 by a coalition of conservation organizations with shared interests in
the protection of NH’s Great Bay and estuaries. The GBRPP service area includes 24
communities in the Seacoast Region of NH, but as with PREP, its area of concern includes the
entire coastal watershed shown in the map on the next page. GBRPP has protected 109
properties totaling more than 6,100 acres of land, much of it closely associated with Great Bay.
With the power of its partnerships, the GBRPP has been able to raise more than 16 million
dollars to leverage land acquisition grants from key funders.
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The GBRPP provides a tested model for the development of new regional conservation
partnerships (RCP). Admittedly, it has a very special focus on highly threatened estuarine
habitat in and around the Great Bay itself that has helped to secure funding from NOAA and
other major funding sources. However, the model is a good one to consider applying in the
Moose Mountains region, and it is particularly important that much of the MMRG service area
is included in the GBRPP coastal watershed interest area.
An enormous amount of work and
commitment would be required to replicate
the GBRPP in the MMRG region, but that is
not what is suggested here. Rather, it is the
GBRPP model that provides a reason for
conservation partners in the MMRG region to
convene around the natural resource assets
that region provides. Further, since a large
portion of the MMRG service area involves
the coastal watershed interest area of the
GBRPP, one approach might be to ally with
the GBRPP as an independent RCP which
operates, in part, as a dedicated subordinate
of the GBRPP to protect headwater areas as
part of that program. In other words, by
combining resources and coordinating
activities, the effective reach of both
organizations is leveraged.
Finally, the partnership potential with local
communities should not be lost in grand
visioning. The MMRG has long-standing,
working relationships with the towns in its
service area, but more can be done, and importantly, as discussed in the section below
addressing funding resources. Part 5 of this report has addressed local conservation values in
some detail, and a reference database is now available for MMRG to utilize in its conservation
work. It also opens the opportunity for more in-depth discussions with local officials for both
large-scale strategic land campaign plans as well as site-specific coordination on opportunistic
land protection with individual landowners.

Recommendations
Building relationships is a long-term endeavor, whether at the local level or beyond the borders
of ordinary experience in the MMRG region. This is typically the responsibility of the executive
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director, and another reason that staffing needs close consideration in the next steps of
implementing the MMRG conservation action plan.
Action items include:




A concerted effort is needed to outreach the MMRG conservation action plan to land
trusts and state agencies noted above, as well as local communities. This will require a
well-packaged communication scheme to deliver a uniform message, and continuing
communication and conferral to build alliances and maintain continuity. A part of this
activity can be focused on continued success in protecting key tracts of land, whether
strategic or opportunistic.
Discussions should begin with the GBRPP and others (PREP, regional watershed
associations, state agencies) to probe the receptivity of an allied RCP centered on the
MMRG and begin the process of formalizing MMRG conservation activities, at least in
part, into a strong partnered operation.

Funding Resources
Finding the money to support transaction and capital costs on any land protection project is a
huge undertaking and resource sink, and becoming more of a challenge in these budgetconscious times. Grant funding is available from fewer and fewer sources, and typically
becomes available in smaller and smaller amount.
As of this writing, major funding at the Federal level seems uncertain. The Forest Legacy
program which has helped to protect large, important tracts of land in NH, is zeroed out in the
President’s budget; Congressional intervention might counteract this situation, but no one
really knows and conservation project planning cannot proceed on wishful thinking. Similarly,
NRCS funding sources often relied upon in NH are collapsing under the pressures of budget
politics. These are dark tidings, but indicate the trend of changes that can be expected in the
near-term future.
At the State level, the LCHIP program has passed muster with the new Governor’s budget, with
two more years of funding. However, this is a biennial budget phenomenon, and cannot be
relied upon with certainty. Other programs, such as the Aquatic Resources Mitigation (ARM)
program, and the Source Water Protection Program at NHDES are still “on the books”.
However, the ARM grants program is in a one-year hiatus to allow staff to catch up on
administering grants already made, and will be back online again in 2018. The DES Source
Water Protection Program may be able to provide funding to conserve drinking water
protection areas once the disposition of the MBTE contamination settlement is dispersed to
State programs.
These larger trends all point to increased reliance on local sources of funding for project work.
These local sources are limited to two possibilities: municipalities with available funds to assist
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in land protection projects, and the generosity of local donors with an interest in specific
projects.

Recommendations
Prudence would dictate ramping up a program of local support, not just case-by-case with
specific projects, but also to build municipal resources towards a working fund available on-call
for qualified projects. This approach represents an “insurance plan” into the future for the
MMRG region that can help to mitigate diminishing State and Federal funding sources.
Action items include:






Collaborate with conservation commissions to leverage municipal funding for locally
important conservation projects. Such funds usually flow from two sources:
accumulation of revenue from the land use change tax (LUCT); and, from funds
appropriated at Town Meetings for conservation commission capital reserves and/or
designated projects.
Assess the potential for projects that geographically involve two or more towns,
including situations that span the MMRG service area boundary. There are many crossboundary situations, especially with regard to MMRG’s conservation focus areas, and
special project partnerships could be initiated to support conservation of multiple tracts
of land in these locations, applying pooled local funds.
Efforts should be made to identify and continually track trends with funding sources at
State and Federal levels, including how grant-making criteria sync up with the MMRG
mission drivers and conservation action plan. A parallel appraisal is needed with regard
to the donorship base in the region. Both of these are important roles for a new
development officer position.

Community-Specific Supplements
Each of the seven communities in the MMRG region has adopted a master plan to guide land
use change over time. The master plan includes an inventory of existing conditions and
resources, forecasts related to growth and land use change, and identify essential elements of
the community that are valued and should be retained. These plans provide the policy
foundation for the regulatory and non-regulatory initiatives in the municipality. The vision
statements are fairly consistent across the seven towns calling for:






Retaining a sense of community;
Retaining the small town character and rural atmosphere;
Creating and expanding a network of multi-use recreational trails;
Maintaining and protecting natural resources; and
Considering the needs of present and future generations.
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However, each municipality identifies different ways of accomplishing these and other
objectives. The land use regulations (zoning, site plan review, and subdivision) adopted by the
municipalities are distinct and provide the regulatory path for guiding land use changes.
Unfortunately, it is common in the MMRG region and elsewhere in New Hampshire for the
master plan and land use regulations to not be aligned. When this happens the vision
articulated in the master plan can’t be reached by the community because the land use
regulations have not been calibrated to include the appropriate standards. A typical example of
this related to the conservation action plan would be the identification of critical natural
resources areas in a community that are identified for some combination of protection and low
density residential development, but are still zoned for a more suburban pattern of
development. The end result is the creation of a land use pattern that does not reflect the
municipality’s vision.
One way to identify the specific disconnects that may exist between the current master plan
and land use regulations is to complete a policy and regulatory audit. A comprehensive audit
examines the specifics of the master plan and then evaluates the ability of the land use
regulations to implement that policy document. This process helps to identify gaps or
disconnects that can then be addressed through regulatory updates, and parts of the master
plan that may be lacking critical details to provide the direction needed.
The non-regulatory initiatives in each community may be harder to inventory and evaluate, but
are equally valuable. Depending on the vision and goals articulated in the master plan and
other associated plans this may include land conservation efforts, trail and recreation
initiatives, economic development programs, and other activities.

Recommendations
Supporting the planning and implementation efforts of the seven municipalities through
regulatory and non-regulatory means will ensure that all involved are working toward common
goals. This will require frequent communications with local decision makers.
Action items include:






Educate local decision makers on the importance of aligning their master plans and
other policy documents with their land use regulations. This could include efforts to
secure funding for the completion of policy and regulatory audits.
Encourage local decision makers to evaluate their efforts to implement the municipal
master plan. This could be accomplished through direct outreach and support of the
municipal land use boards or through the creation of a grassroots citizen planner effort
that would engage local residents in the process.
Request that each of the municipalities adopt the Conservation Action Plan as a
supporting document into their master plan. Taking the step to endorse the regional
conservation plan and incorporating it in the master plan will begin the process of
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integrated local and regional priorities, and makes the extensive mapping and analysis
readily accessible to the local communities for their implementation efforts.
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Appendices
[Cite your source here.]

Appendix A
This appendix contains the records of meetings with local officials in date order.
Milton Select Board
Meeting Date – October 3, 2016

Feedback received:
 Are there any on-going municipal conservation projects, or
interests/priorities we should be aware of?
o
The Conservation Commission can provide a list of properties
that have been identified as conservation priorities.
o The Town of Milton recently approved protection of a 78 acre Town Forest
easement.
o Cinny will provide a list of other prospective conservation lands to Steve
 .Are there public water supply issues or plans for expansion where municipal systems are
currently operating?
o A village water precinct does exist and operates separate from town
government. It has a limited service area north to the fire station and no plans
for expansion. It does include service to the St. James area as well.
 Is the Town aware of any surface water or stormwater management issues?
o A lake Association exists for the three ponds in Milton TPPA Three Ponds
Protective Association
o Concern over invasive species, including (European Naiad), in the surface waters
was discussed and the two states have done what they can for Milton. It now
falls to the town to address this issue.
o There is a brownfield investigation underway for the old landfill site.
o A citizen raised the issue of commercial water extraction from the aquifer.
 Are you aware of any local clubs or organizations planning trail development in the community?
o Evergreen Valley Snowmobile Club
o Town Forest Committee
o From Cinny:
 Branch Hill Farm has been building new trails (one is an extensive River
Walk) and improving existing trails for the purpose of making our
properties more accessible and user friendly for public use. We have
launched this initiative on a 270 acre parcel on Plummers's Ridge (scenic
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byway) across from the NH Farm Museum and abutting McKenzie's
Farm. We are presently working with a local Eagle Scout who has
routed/painted signs and placed them along the trails and he also built
a kiosk. We have been meeting with abutting McKenzie's Farm and the
NH Farm Museum to link to trails on their properties, so the plan will be
a farm to farms community trail "greenway." We are celebrating the
opening of the trails at the NH Farm Museum on on May 13th with a
demo walk and barbecue. The long term goal is to link this trail system
to properties owned by the Nature Conservancy and UNH to the west.
 Please tell us about any locally important farms or farm stands, or persons to contact about
farming.
o Mackenzie’s Farm (produce), The NH Farm Museum, Ari’s Golden Bird (trailer
selling produce?), Steve Panish Farm (blueberries), Branch Hill Farm (hay).
o The Seacoast Eat Local bus comes to Milton as well to sell products
 Where has recent development (last 10 years or so) been happening in the community?
o There has been some business growth in Milton and most of this has been
within the village center on Route 125.
 Dunkin Donuts
 Dollar General
 Large solar installation on the landfill
 New restaurants are pending approval
 Exit 17 Truck Stop (Route 16)
 We will look at the most recent Master Plan, but are there other plans or studies we should be
aware of?
o The 2005 Master Plan is currently being updated:
 The Conservation Commission is working with SRPC Strafford Regional
Planning Commission on the Natural Resource Chapter;
 Planning Board is working with SRPC on the other elements.
o The wetlands inventory for the Hazard Mitigation Plan was updated this year,
and the plan will be updated next year.
o The Scenic Byways “resource list” for the White Mountain Highway is being
reviewed and updated.
o A grassroots effort (Moose Mountains Regional Alliance – MMRA) is underway
to create a tourism initiative in the region – Tour the Moose Mountains Region.
This will include a visitor guide with environmental and agricultural sites and
activities.
New Durham Select Board
Meeting Date – October 12, 2016

Feedback received:
 Are there any on-going municipal conservation projects, or
interests/priorities we should be aware of?
o
The Master Plan identifies the northern end of Town as an area
for conservation and greenway possibilities
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o
o













There is a town owned property on Shaws Pond
The Village District in this area would allow for additional development density
east of the pond and near the golf course.
.Are there public water supply issues or plans for expansion where municipal systems are
currently operating?
o There is a small community water supply for the municipal structures in the
Village
o Coppel Crown Village also has a system
o There are aquifer concerns mostly related to protection from future
development activity.
o SRPC created a series of Natural Resource Inventory maps we should look at.
Is the Town aware of any surface water or stormwater management issues?
o Merrymeeting Lake is a concern. There is potential for development in that
watershed
o Cyanobacteria issues on Downing Pond and nearby waterways
o Near the fish hatchery (under the boat landing) there is an old dump site from
the 1960s
o Efforts have been underway to mitigate the impact of storm water using
guidance from FEMA. This includes larger culverts.
o There is a GIS Inventory of culverts available on the Towns website. It was
created by SRPC and may exist for other communities as well.
o There are four dams in the community with a total of 150’ of drop
Are you aware of any local clubs or organizations planning trail development in the community?
o Powdermill Snowmobile Club
o ATV Club uses roads north of Merrymeeting Lake.
http://www.newdurhamvalleyatvclub.com/
Please tell us about any locally important farms or farm stands, or persons to contact about
farming.
o Mostly berries, orchards, hay, maple sugaring, some livestock, and forestry
o Bickford farm (livestock) on Merrymeeting Road
o Miller Farm (Orchard)
o Christmas tree farm on Berry Road at Ten Rod Rd.
Where has recent development (last 10 years or so) been happening in the community?
o 2000 acre parcel near Merrymeeting Lake is for sale (southeast of Lake) and the
Town would like to see this property conserved
o Little development otherwise. Mostly permits for the expansion or modification
of existing structures.
We will look at the most recent Master Plan, but are there other plans or studies we should be
aware of?
o A complete re-write of the Master Plan is underway and expected to be
completed by the end of 2016.
o 2011 Forest Stewardship Plan – for town owned parcel (on website)
o There is a town wide study underway on the paving of dirt roads. It is being
completed by CMA this fall
o (Note from SW – lets be sure to look at the regional plan available from SRPC as
well.
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Wolfeboro Select Board
Meeting Date – October 19, 2016













Feedback received:
 Are there any on-going municipal conservation projects, or
interests/priorities we should be aware of?
o
Check with the Conservation Commission
o Wolfeboro is very conservation oriented and have given it attention
o Wolfeboro is also very interested in water quality. A good contact person is
David Ford who has been engaged in stormwater management issues related to
the Lake Wentworth Association including efforts along Route 109.
Are there public water supply issues or plans for expansion where municipal systems are
currently operating?
o Beech Pond Reservoir is Wolfeboro’s water source.
o No expansion to the source or distribution is planned currently
Is the Town aware of any surface water or stormwater management issues?
o Beyond Lake Wentworth Rust Pond was also the subject of a watershed study
o FEMA has also started a study of the Winnipesaukee Basin and the many
tributaries in the watershed.
Are you aware of any local clubs or organizations planning trail development in the community?
o Wolfeboro Snowmobile Club
o Pathways Committee – now called Friends of Wolfeboro Trails
o Pathways of Wolfeboro organization – formerly TRAC, now called Cotton Valley
Trail Committee
o Rail Corridor Group – Cotton Valley Rail Trail Club (CVRTC)
o Extensive cross country skiing trails, including Sewall Woods Conservation Area
on Lakes Region Conservation Trust land
Please tell us about any locally important farms or farm stands, or persons to contact about
farming.
o Check with the Agricultural Commission
o There is a farmers market – Wolfeboro Area Farmers Market, Fred Martin is
Chair
o There are a half dozen farms in Wolfeboro including:
 Top of Hill Farm (very watershed minded)
 Other small farms focused on chicken, beef, eggs, and other products
o Wolfeboro Community Food Cooperative has been formed, is raising funds and
working toward opening a store in Wolfeboro (www.wolfeborocoop.org )
Where has recent development (last 10 years or so) been happening in the community?
o Granite State News is a good source for this information
o The Heritage Commission has a redevelopment project underway (Pickering
House)
o There are tax incentive zones within the community (economic development
zones)
We will look at the most recent Master Plan, but are there other plans or studies we should be
aware of?
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o
o

Looking to update the existing master plan - we believe the intent is to begin in
2017 and it may be phased over 2 year period
Wolfeboro Economic Development Committee (EDC) – Business Retention and
Expansion Program’s key findings included the following ranked choices for
marketing image: outdoor recreation; natural environment; and community
atmosphere (slides of key findings available on EDC page on Town’s website)

Brookfield Planning Board
Meeting Date – October 20, 2016

Attending the meeting were representatives from the Conservation
Commission, Select Board, and Police Department.
Feedback received:
 Are there any on-going municipal conservation projects, or
interests/priorities we should be aware of?
o The new Lake Wentworth conservation project needs to be added to the map.
 Patti is working with the LWF executive director to get the shape file.
Dan is in the loop. The conservation area is known as Warren Brook
Conservation Area. It is 200+ acres. FYI: MMRG is close to completing an
easement on an adjacent parcel Map 25; Lot 1 and we will provide Dan
with a shapefile after closing. The easement is about 130 acres.
 Are there public water supply issues or plans for expansion where municipal systems are
currently operating?
o Residents are all on private wells
o Wakefield has some of their drinking water wells in Brookfield
 Is the Town aware of any surface water or stormwater management issues?
o No issues were specifically identified
 Are you aware of any local clubs or organizations planning trail development in the community?
o Snowmobile club very active in the area
o The recreation area (zone?) around Moose Mountain also includes a Frisbee golf
course
 This is the Moose Mountains Recreation Area, formerly a small ski slope
and resort. It was inactive and then used for snowmobiling and had a
tubing location, and a small pub. It’s all closed this year and for sale.
There was an effort to purchase as conservation land by SPNHF. It fell
through…Jack Savage can point you in the direction of the experts on
this parcel. It would be magical to include it in conservation, but the
pathways are unclear at this time.
o The rail trail is being improved through Brookfield. Should be done next year
 This is a neat trail that goes from Wakefield to Wolfeboro, but there are
4 miles that are incomplete in some rugged landscape. Great to hear
that they have a plan for this year. I had not heard that before the
Brookfield meeting.
o The Board recognized the importance of the trail system in the community and
the need to balance access/use with water quality objectives
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o

Flagged the issue of gated trails restricting access to areas that were historically
accessible
 I believe that they were referring to since SPNHF took over and now
trails are for hiking but cannot be accessed by a handicapped individual.
 Please tell us about any locally important farms or farm stands, or persons to contact about
farming.
o Check with Ed Nason of the Agricultural Commission
 Where has recent development (last 10 years or so) been happening in the community?
o Not much activity and the town is primarily a residential/agricultural zone with
single family homes. No commercial uses are allowed.
o The Town did develop and adopt a workforce housing regulation.
 We will look at the most recent Master Plan, but are there other plans or studies we should be
aware of?
o The Master Plan will be updated in the near future but that process has not
started yet.
o The Conservation Commission representative (Dick) provided a copy of the
Natural Resource Inventory
Middelton Select Board
Meeting Date – October 24, 2016

Feedback received:
 Are there any on-going municipal conservation projects, or
interests/priorities we should be aware of?
 Check with Tom and the Conservation Commission:
 Tom was in attendance and mentioned the Tanglewood Area which is
town owned and they are currently looking at options for this property.
 Tom also mentioned a property abutting the Moose Mountains which is
a 130 acre Town Forest. The town is currently evaluating management
options for this site.
 Are there public water supply issues or plans for expansion where municipal systems are
currently operating?
o All properties are on individual wells.
o The new school has a well
o The Sunrise Lake Estates Association works with Penichuck for their well water.
The contact is Jon Hotchkiss (he serves on the Association and the Middleton
BOS). 603-755-4740 or janandjonh@yahoo.com
 Is the Town aware of any surface water or stormwater management issues?
o There is a village district for the area around the lake, but its focus is on the
impoundment of water.
o No major concerns. NHDES did some testing in town for MTBE but did not find
any concerns.
o Sunrise Lake has high quality habitat according to the Wildlife Action Plan.
o It is also only 13’ deep so there are some concerns related to water quality and
recreation. There was a cyanobacteria problem in the past.
 Are you aware of any local clubs or organizations planning trail development in the community?
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o Powder Mill Snowmobile Club
 Please tell us about any locally important farms or farm stands, or persons to contact about
farming.
o No Agricultural Commission
o Alpaca farm
o Bruddle Blueberry farm on Kings Highway by Mount Jesse
 Where has recent development (last 10 years or so) been happening in the community?
o A golf course has been approved , but has not yet been built do to a lack of
financing
o The school is new.
o An airport runway has been constructed and a residential subdivision related to
the runway is being considered.
 We will look at the most recent Master Plan, but are there other plans or studies we should be
aware of?
o The Town is updating the Master Plan internally. John Mullin of the PB is the
contact.
o The town recently updated their land use regulations
o There are also plans to update the CIP in the near future.

Wakefield Select Board
Meeting Date – October 26, 2016

Feedback received:
 Are there any on-going municipal conservation projects, or interests/priorities we should be
aware of?
o None big initiatives underway
o Looking to make existing conservation land open to public with trails, maps and
kiosks.
o Currently Gauge Hill is the focus
 Are there public water supply issues or plans for expansion where municipal systems are
currently operating?
o Yes, there is a water district in the village and there are no planned expansions
o The District is supplied by wells (which may actually be in Brookfield)
 Is the Town aware of any surface water or stormwater management issues?
o No concerns to report
 Are you aware of any local clubs or organizations planning trail development in the community?
o Seven Lakes Snowmobile Club is active
o The Rails to Trails initiative
o The Scenic Byways Committee – Pam
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 This is a five member committee for Wakefield and Milton
Overall the Selectmen agreed with the idea to engage with local clubs and
organizations to look beyond conservation at other priorities.
 Please tell us about any locally important farms or farm stands, or persons to contact about
farming.
o Check with the Agricultural Commission
o Farmers Market at the intersection of Wakefield Road and Route 16
 Where has recent development (last 10 years or so) been happening in the community?
o Not much activity. Mostly seasonal conversions and reinvestment in existing
structures.
 We will look at the most recent Master Plan, but are there other plans or studies we should be
aware of?
o The current Master Plan is online, and should be updated at some point soon.
o There was a discussion near the end about land protection and at least one
Selectperson made it clear that enough land has been protected. He also
questioned how this effort is funded. This was met by another Selectperson
stating that vacant land is clear profit for the Town.
 There was a question from the audience about how our effort aligns with the Trek Fast (sp?) and
Wildlands Initiatives in the region.
o

Farmington Select Board
Meeting Date – November 7, 2016

Feedback received:
 Are there any on-going municipal conservation projects, or
interests/priorities we should be aware of?
o
The Town Forest has been expanded
o Trails were recently completed on the French Property
o The Thompson Property on Ten Rod Road
o The Hills Property
o Farmington is currently updating management plans for protected parcels
o The Selectmen suggested we send the updated conservation layer to the
Conservation Commission for review and collect additional feedback from the Chair
Dave Connolly
 Are there public water supply issues or plans for expansion where municipal systems are
currently operating?
o An asset management inventory is pending for the drinking water system in
Farmington
o A drinking water study is underway to identify new wells and capacity (contact Dale
from Public Works)
o Farmington is interested in developing new wells and wellhead protection areas. In
2016 they established an aquifer protection zone. Liz the part-time planner could
explain further and might be able to provide map related information.
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o











Distribution will likely be expanded in the future to meet the needs of the TIF
District on Route 11
Is the Town aware of any surface water or stormwater management issues?
o A drainage study has been completed as an “Infiltration and Infill Study”
o The Selectmen noted that 100 year storm events result in flooding or waterways
and cut the town off from the outside. Flooding creates a moat that prevents
existing or entering Farmington.
Are you aware of any local clubs or organizations planning trail development in the community?
o French Property trails completed
o Get the Conservation Commission Trail Plan from Dave Connolly
o Powder Mill Snowmobile club is active here
o Randy Orvis is trying to start an ATV Club
Please tell us about any locally important farms or farm stands, or persons to contact about
farming.
o Scruton's Dairy Farm (Ten Rod and Meaderboro Roads?)
o Butternut Farm
o Agricultural soils in general are seen as important
o 300 acre Christmas Tree farm near the Barden Trust
o A Tree farm behind Broadview Animal Hospital was mentioned. Broadview Animal
Hospital is in Rochester. The Farmington town line is a distance from the hospital so
we are not sure if the tree farm is in Rochester or Farmington. There's also Conley
Tree Farm in Farmington but we don't know if it is operational or not.
Where has recent development (last 10 years or so) been happening in the community?
o Some residential development
o Some upgrades to existing businesses
o Some subdivisions created but not built out
o Development activity is picking up and the Board sees more coming
o The Route 11 Corridor has some challenges/constraints to development
We will look at the most recent Master Plan, but are there other plans or studies we should be
aware of?
o The Town plans to update the 2005 Master Plan in a couple of years
o Some new mapping has been completed by SRPC (past 5 years). This includes
greater detail on conservation resources and waterways
o There is currently a study of the Cochecho underway. This is being led by the US
Army Corps and is focused on dredging/restoration efforts
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Appendix B
This appendix contains notes made as part of the review of master plans and natural resource
inventories.

Brookfield, NH
This ten year old Master Plan (2006) can be found at:
http://www.brookfieldnh.org/Pages/BrookfieldNH_Bcomm/Planning/MPlan/Master%20Plan.pdf
Brookfield Natural Resources Inventory – most recently updated in 2016. Only available in print.
2006 Vision Statement
Citizens want the Vision for Brookfield to be:
A small, historic, rural New Hampshire farming community committed to improving the quality of life for
present and future generations.
Citizens of Brookfield want to promote a sense of community and maintain the small town atmosphere,
protect the Town’s natural resources while maintaining the Town’s economic and fiscal viability. To
accomplish this will require additional planning, and management to guide growth. Unless growth is
managed, the vision will be lost. So:
• New land use or zoning districts may be required.
• Land, rural character and natural and historic features will need to be protected.
• New development will need to be reviewed and approved if it is consistent with Master Plan
policies.
• However, the expressed consensus of the Town’s people is to discourage commercial
development that is inconsistent with the Town’s rural agricultural character.
Natural Resource Inventory
The inventory includes an identification of local conservation features and portions of the community
that possess these features. Currently 2,747 acres have been protected within Brookfield, and a map has
been created to identify conservation priority areas within Brookfield.
Land Use in Brookfield
The land use plan for Brookfield, and current zoning, is focused on residential uses, agriculture/forestry,
and conservation.
One of the major goals:
“Growth management that balances environmental, public facilities and services, social, economic, and
fiscal constraints or opportunities. Environmental constraints include water quantity and quality, air,
flora and fauna, soils, and topography. Public facilities and services include schools, recreation, water
and wastewater treatment facilities, and transportation systems.”
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Natural Resources
Policy Goals: What we want - general.
1. Critical natural resources such as steep slopes, wetlands, shorefront areas, prime agricultural lands
and unique wildlife habitats protected from inappropriate development.
2. Ground and surface water resources protected from development that would result the degradation
of the quality and quantity of these resources.
3. Rural and scenic beauty and existing natural heritage protected.
Policy Principles: What we want - commitments.
1. Wetlands Conservation - Wetlands will continue to be protected especially regarding permitted and
non-permitted activities in and adjacent to wetlands.
2. Local and Regional Water Resources Management and Protection Plans - Water resources that
constitute some of the headwater regions of the Merrimack River, Saco River and Piscataqua River
watershed basins and are located in the Town of Brookfield will be protected in conjunction with the
other communities in the region.
3. Environmental Protection - Areas having significant environmental or natural resources will be
protected.
4. Bedrock Aquifers / Future Water Supply - Any bedrock aquifers that may exist in the Town and serve
as a future water supply will be protected.
5. Rural Amenities and Agricultural Preservation - Rural character will be maintained.
6. Acquisition of Open Space Areas - The unique characteristics of the Town’s natural heritage will be
protected and maintained.
Historic Resources
Policy Goals: What we want - general.
The preservation and maintenance of Brookfield’s historic buildings and sites.
Policy Principles: What we want - commitments.
1. Historic resources such as homes and barns should be protected and enhanced for future
generations.
2. The Town should be proactive in the monitoring, assistance and protection or enhancement of
historic properties.
3. Significant historical features should be preserved.
4. Awareness of Brookfield’s historic resources will be continually raised.
5. Efforts to preserve historic landscapes and structures should be encouraged.
6. Local expertise or a Historical Committee should be used in matters affecting historic sites or
resources.
7. The restoration and rehabilitation of privately owned historic resources should be encouraged.
8. Educational opportunities for the residents of Brookfield should be promoted so they understand the
needs and benefits of conserving open space.

148

Community Character and Appearance
Policy Goal – What we want – general.
Development that protects and enhances the historic and traditional New Hampshire character,
appearance, and architecture of Brookfield’s buildings, scenic resources, archaeological sites, and
natural landscape.
Policy Principles: What we want - commitments.
1. Traditional New Hampshire and Brookfield settlement patterns that efficiently use land resources and
supporting infrastructure investments will be encouraged.
2. The traditional character of Brookfield’s neighborhoods will be protected.
3. Brookfield’s working landscape will be protected by sustaining farm, forest, and other rural resource
lands; maintaining contiguous tracts of land for wildlife; and minimizing land use conflicts.
4. The citizens will be involved in planning and implementation to ensure development retains and
enhances the sense of place, traditions, goals, and values of our community.
5. Brookfield’s roadways and adjacent rural scenic quality will be protected and enhanced.
Natural Hazards
Policy Goals: What we want - general.
1. Minimize loss of life and property due to natural hazards.
2. Flood damages minimized by evaluating and modifying flood zone regulations and infrastructure
improvements.
Policy Principles: What we want - commitments.
1. Buildings will not be re-developed in natural hazardous areas such as floodplains, unless deemed
hazard proof.
2. Best Management Practices for development will be promoted.
3. The effort to prevent flood damages by evaluating and modifying flood zone regulations and
infrastructure improvements will be encouraged.
4. Public awareness of important information concerning natural hazard events will be encouraged.
Amendment of place based features – March 30, 2017
The Natural Resource Inventory is only available as a print document (I think you have it Dan).
The Master Plan talks about resources in general, but lacks the specific naming of resources. Hopefully
that is included in the NRI. Another look at the Master Plan resulted in the following leads related to
named resources:
 Land will be conserved to protect water quality and quantity, including land above aquifers and
land providing buffers adjacent to surface waters, such as streams, lakes and wetlands.
 Shoreland (riparian) buffers will be preserved to filter pollutants before water discharges into
lakes, streams and wetlands.
 Vegetation on land will be protected, including forest canopy and understory on steep, highly
erodible slopes.
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Natural resource areas including agricultural and forest resources as well as those with high
ecological value should be protected and enhanced.
Desiring to provide reasonable recreational opportunities for its residents, the Town encourages
the provision of recreational facilities through the development review process such as
providing Town access to Kingswood Lake.
Brookfield’s working landscape will be protected by sustaining farm, forest, and other rural
resource lands; maintaining contiguous tracts of land for wildlife; and minimizing land use
conflicts.
Acquire and maintain the unique characteristics of the Town's natural heritage. Through both
development regulation and outright dedication/purchase of open space areas, Brookfield's
Conservation Commission should institute an active land conservation program to recommend
strategies for land acquisition and the acceptance of conservation easements. The NH Land
Conservation Investment Program (LCHIP). Lakes Region Conservation Trust, Society for the
Protection of New Hampshire's Forests or other similar group should be consulted for
assistance.

Farmington, NH
Now eleven years old the 2005 Master Plan can be found at:
http://www.farmington.nh.us/Public_documents/FarmingtonNH_Ordinances/2005MasterPlanforwebsit
e.pdf
Summary of the Vision for 2020
As Farmington has continued to grow, it has captured the energy of both current and new residents. It
has developed teams and strategies to undertake a variety of activities that have helped it to retain its
small town character and rural atmosphere, to expand its economic base, and to engage its citizens in a
variety of social venues.
 Farmington has created a more vibrant downtown
 Farmington has created a stronger local economy
 Farmington has actively worked to preserve the quality of life of residents
 Residents interact with a town government that they feel is responsive and effective
 Farmington has created more social and recreational opportunities for its citizens
The Vision specifically calls for:
 Creating and expanding a network of multi-use recreational trails, and parks linking the
downtown center to a variety of in-town and out-of-town locations;
 Strengthening development regulations to both protect important natural features and to
promote a higher quality of development.
Summary of Land Use Policies
The Future Land Use Plan articulated in the Master Plan calls for residential development to remain a
portion of the Downtown area, and outside the downtown for residential uses to be clustered to
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balance development with natural resource protection. The plan also calls for commercial and industrial
uses to be concentrated in a nodal development pattern along Route 11 rather than in linear strips of
development.
Natural Resources
Farmington identifies as: “a rural community with exceptional natural resources. Significant water
resources, agricultural lands, and unfragmented blocks of land support the community’s health,
economy, tax base, wildlife species, recreation activities, and quality of life.”
This Chapter addresses a number topics and suggests a long list of potential actions. The primary focus
of this Chapter is to identify the natural resources in Farmington, recognize the role they play in giving
the town its character, and decide what strategies would best maintain that character. All of the
community's resources are interconnected, and any change to one can have a significant impact on the
others. As the population increases, demands on many of these resources will increase, possibly to the
point of threatening the quality and quantity of the resource. The goal of this Chapter is to help develop
a balance between development and resource protection within Farmington that will guide future
sustainable development of the community.
Economic Development
This was a significant aspect of the Farmington Master Plan. The good news is that Farmington has a
number of factors working in its favor:
• The town is located in a strong regional economy, stretching from Lake Winnipesauke to the
prosperous Seacoast;
• The town has excellent accessibility to the Spaulding Turnpike corridor which is a major
concentration of employment, shopping, and educational opportunities.
• The town offers an attractive rural lifestyle.
• The town has an authentic, diverse downtown business district.
• The town has significant undeveloped land resources.
• Town residents are committed to improving the town and its services.
Recreation Resources
A number of active and passive recreation resources were identified in the plan, but one section on
trails stood out. According to the Chapter:
“the Farmington Conservation Commission (FCC) is in the process of creating a formal trailsystem in the
community. The only formal public use trails in the community currently are the State multi-use trail, a
small walking trail on the school property around the athletic fields, and the winter snowmobile trails.
The FCC project will involve working with landowners and user groups in the community to identify a
network of trails that will be mapped and maintained for public use year-round. Trail planning and
mapping will be completed in 2005 and 2006. Greenway land and easement acquisitions have been
underway for several years with taxpayer and grant support.”
Amendment – Place Based Features – March 30, 2017
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Extensive recreational opportunities exist at Blue Job Mountain State Forest, Baxter Lake, the
Land Use Chapter 2- 6 Farmington Master Plan ~ 2005 various ponds in the area, and within the
large unfragmented blocks of land.
The community should continue to work to protect the most sensitive of natural resources in
the Cocheco River valley, in the area bounded by Spring Street and Old Bay Road, in cooperation
with neighboring towns
There are a number of low peaks in the Western part of town including Nubble Mountain,
Hussey Mountain and Chelsey Mountain
Farming is recognized as an important part of the local and regional economy as well as part of
the heritage of Farmington.
Farmington’s water resources are utilized by residents and businesses within the community,
and supply a portion of the City of Rochester’s water supply.
Major water bodies in Farmington include Baxter Lake, Rochester Reservoir, Oxbow Pond,
Nubble Pond, and several unnamed bodies of water.
Major rivers and streams in Farmington include the Cocheco, Berry’s, and the Rattlesnake.
Pursue easements for buffers along the Upper Cocheco River, Mad River, and Pokomoonshine.
Farmington has a few large contiguous tracts of important farmland soils scattered throughout
the town. Meaderboro Road, between the Rochester City Line and Poor Farm Road, is the
largest tract. This area is currently an active farming area with some minor residential
development along the road. Other large tracts of prime farmland soils are along the Governor’s
Road, directly north of downtown on NH Route 153, and near Hornetown Road. There are a
number of other small but possibly significant pockets throughout the town, mostly West of NH
Route 11.
Table 3-5 Farmington Conservation Lands
o
Blue Job Wildlife - Management Area NH Fish and Game 589.8 ac
o
Blue Job State Forest - NH Department of Resources and Economic Development 116.6
o
Blue Job State Forest - NH Department of Resources and Economic Development 283.6
o
Wellhead Protection Area Town of Farmington 17.5
o
Mad River NH Fish and Game 61.3
o
Mad River Tract II Town of Farmington 4.3
o
Abbotts Grant - Town Forest Town of Farmington 50
o
Reservoir Pond City of Rochester 45
o
Whaleback Pond City of Rochester 27.3
Riparian areas are extremely important as wildlife habitat

Middleton, NH
The Master Plan (2007) cannot be found online. The files were available from Jack Savage and will be
forwarded as attachments.
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2007 Vision Statement:
Elements of the vision include:
 Middleton should be able to accommodate growth in a manner that reasonably preserves a small
town feel and look, including the development and support for an active Town Center.
 Middleton should continue to respect and preserve land for wildlife and our water resources, with
particular attention to Sunrise Lake and wetlands and our existing Town Forest.
Specific to Resource Conservation Goals the vision articulates:
•
Minimize impacts to water resources.
•
Preserve large unfragmented lands.
•
Minimize obtrusive development on ridgelines and steep topographies.
Related to Economic and Development related goals the vision also calls for discouraging and restricting
a sprawling of development in outlying areas of Town.
The text related to implementation of this vision states:
 Primarily, the Town of Middleton benefits from large unfragmented areas of land with significant
opportunity for conservation.
 Water resources, forests and wildlife habitat all benefit from these spaces and although some are
also located outside these areas, they are worthy of specific protections such as increased buffers.
 Specific locations for these resources and concerns are:
o
Sunrise Lake is worthy of protection to prevent from Milfoil, preserve viewsheds, and
alleviate impacts from over use and unreasonable boating impacts.
o
The defunct Tanglewood subdivision.
o
Moose Mountains Reservation and surrounding areas
o
Piper Mountain
o
Cochecho River Watershed
o
Moose Brook
o
Salmon Falls Watershed
o
Stratified-drift Aquifer as found in USGS report
 Old growth areas should be preserved aggressively due to their endangered state.
 Social interaction through biking, hiking, and enjoying our natural resources should be
encouraged and expanded.
Natural Resources:
The Chapter specifically identifies that Middleton residents “appreciate the ecological and economic
benefits of our natural resources—clean drinking water, abundant and varied wildlife, outdoor recreation,
and working forests.”
More specifically this section of the plan recommends the Town:
 Encourage open space preservation for some of the higher priority land areas identified by the
Co-occurrence map of the 2000 Natural Resource Inventory, and those high priority areas in State
of NH Wildlife Action Plan.
 Recognize that preservation of open space may allow for local passive recreation areas, promote
a sustainable working landscape, and help to maintain the rural character of our community.
Land Use:
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The town has expressed an explicit desire to maintain its rural character, natural resources, and promote
its Town Center. The recommendations, tools and visual representation of these desires can be found in
the Future Land Use Chapter. Related to this the Town recognizes:
 Most development has occurred along existing roads.
 Newer roads serve less people per acre.
 New developments fragment open spaces.
 The northern, mountainous area has remained undeveloped (and is now significantly conserved).
 Development has been predominately residential.
 The four-corners area has remained a significant opportunity for community focus.
The future land use plan calls for the following:
 Middleton has a history of working landscapes. Agriculture, forestry and outdoor recreation
should be considered a part of our community’s future. Land use and conservation efforts should
work hand in hand to create the fundamental framework for large parcels of open spaces that are
conserved with multiple uses contemplated.


Specific Protection Locations - Although every parcel will have specific locations worthy of
concern, these areas are the major resources in the Town that require specific care when
considering development impacts. Some of the locations are named areas while others refer to
specific types of resources that are meaningful attributes to the Middleton landscape.
o Sunrise Lake Area:
•
An obvious resource of tremendous beauty, use, and importance, this water body
has experienced significant development-related impacts. The overall development,
redevelopment, and regulations that affect this area should involve and more aggressive
approach to insuring the long-term protection and multiple use of this resource.
•
Garland Brook is the main feeder stream and an important wildlife corridor with
extensive wetland resources as documented by the Conservation Commission.
•
The Judge Forte Property is one of the last undeveloped large parcels on Sunrise
Lake and provides scenic views from King’s Highway and the Lake and serves as an
important wildlife corridor.
•
Tanglewood Subdivision is an unbuilt subdivision that lies on land that drains into
the lake and has a variety of habitat and established trails. Consideration should be given
to its protection and conservation.
•
Burnham Pond – to the east of the lake – provides additional educational
opportunities, wildlife habitat and recreational opportunities.
•
Sunrise Lake Islands – provide critical habitat for loons and are recreational stops
which should be protected from all activity during certain seasons.
o

Southeastern Aquifer on Moose Brook - This resource is the major subsurface water
resource for the Town of Middleton and the region. The location is also a documented
wildlife corridor. The future use of this resource requires its protection from pollution
and extraction. Development may occur within the aquifer’s boundary, but must be
reviewed to assure that impacts are mitigated and carefully contained and treated on site.

o

Moose Mountain Reservation - Home to significant land area, views, wildlife, unique
geologic and natural resources, this area also serves as the headwaters for the Branch
River, Jones Brook, and Horn Brook.
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o

Jones Brook - This Brook feeds one of the existing public drinking water supplies and has
a singular boulder formation near Route 153.

o

Blueberry Mountain - West of King’s Highway, this location is unique for Middleton and
supports extensive wildlife resources.

o

Currier Pond and Fowler’s Pond - These ponds, in conjunction with the drainage from
Sunrise Lake, feed the Cocheco River – a critical resource for a significant portion of the
state - and includes wildlife habitat and wetlands.

o

Farmlands - Both existing and older farms continue to be an important part of Middleton’s
heritage. The Pleasant Valley Road area, Ridge Road Farms, and the existing Mooney
Farm, Comaeu Farm, and Alpaca Farm are all worthy of note and support from the Board.

o

As well as steep slopes, unfragmented lands, and wetland resources.

Milton, NH
The Master Plan (2005) can be found at:
http://miltonnh-us.com/uploads/where_do_I_go_13_1790201375.pdf
Currently going through a Master Plan update process with SRPC.
Milton All Hazard Mitigation Plan (2012):
https://issuu.com/shaynas/docs/8._milton2012
2005 Vision Statement
The Vision for Milton is to be:
A quality residential community with a New England village style town center that preserves and
maintains the Town’s historic and rural character.
The Town of Milton is fortunate to have an abundance of natural and historic resources. These
resources provide for clean air and water, extensive recreational opportunities and a quiet rural way of
life. The beauty of these resources can replenish the soul.
It is clear that urban sprawl and strip malls anywhere in Milton or Milton Mills are not part of our vision
for the future. Rather, development that is unobtrusive and respects the desire to maintain the small
town environment is welcome. This may mean that economic growth in Milton is extremely selective
and focuses on green development. In addition, the Planning Board encourages sustainable
development. Sustainability is a goal that planners and community decision makers strive for every time
a decision is made affecting development in the community. The objective is to understand the whole
picture, not just the impacts on a specific site. There is a three-way balance amongst the environment,
the economic needs in the community, and the social needs of the residents.
Policy Goals:
155

Below are some of the goals identified in the Master Plan. The highlighted elements are most aligned
with the MMRG conservation planning effort.










Encourage well-planned industrial and commercial growth in appropriate sections of Milton
while maintaining the rural character of the community and protecting natural resources.
Protect Milton’s significant open space areas and natural resources by promoting sustainable
development, supporting and utilizing tools for land protection, and raising public awareness of
conservation practices.
Protect the surface water resources of Milton through careful study and monitoring of the water
quality in the lakes, developing effective, yet reasonable water protection regulations, and
encouraging conservation practices and sustainable development.
Develop a strategy for the clean-up and removal of ground water hazards. Continue to protect
the ground water resources through sustainable development practices so that aquifer recharge
areas are not negatively impacted.
Plan for additional outdoor recreational opportunities and social centers for Milton residents.
Allow for a range of housing opportunities in a manner that protects and enhances Milton’s
rural and agricultural character while providing housing for the elderly and lower income
residents.

Natural Resources:
This section of the Master Plan includes several pages identifying surface water resources and related
policy actions. It is interesting to note that one of the major policy recommendations includes:
Establish buffers and greenway protection areas (i.e., passive conservation zones) along Milton’s
rivers (as classified under RSA 483:7-a), seasonal streams and intermittent streams, lakes and ponds
as follows:
a. 250’ from natural rivers
b. 100’ from rural and rural community rivers
c. 50’ from community rivers, and other intermittent and seasonal streams and lakes and ponds.
Within the protection area, there shall be a minimum 25’ setback for natural vegetation plus an
additional 25’ setback (i.e., total of 50’) setback for structures.
This section then goes on to focus on the needs of aquifer protection, floodplain and wetland
protection, and in general has a real emphasis on water resources.
Other recommended actions in this section include:
 Protect the rural character of Milton by directing development in a way that respects the
landscape, scenic views, hilltop profiles, historic sites and roads, and the existing built
environment.
Specifically: Teneriffe Mountain, Plummer’s Ridge, Areas adjacent to New
Hampshire Farm Museum, Milton Three Ponds, and Town Dams.


Traditional, compact settlement patterns will be maintained to efficiently use land, resources,
and infrastructure investments. (State Smart Growth Principle)
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The working landscape will be maintained by sustaining contiguous tracts of open land in farm,
forest, and other natural resource uses, and by minimizing land use conflicts with these uses.
(State Smart Growth Principle)



Environmental quality will be protected by minimizing impacts from human activities and by
planning for and maintaining natural areas that contribute to the health and quality of life of
communities and people. (State Smart Growth
Principle)

This section also identifies the need to protect open space more broadly and acknowledges the
importance of scenic viewsheds.
Recreational Resources:
The general policy principles identified include:
 Provide recreational areas throughout the Town to meet the wealth and wellness needs of the
citizens and guests.
 Coordinate recreational users to support mutual interests and eliminate conflicts (e.g.
snowmobilers and cross-country runners).
 Monitor recreational use of resources to ensure balance with resource value and impacts on
fish, wildlife habitat, etc.
Wildlife Habitat Protection:
This section of the plan calls for habitat protection and preservation of ecosystem function and also calls
for:


Encourage the establishment of greenways that promote linkages and continuity with existing or
potential habitat areas on abutting properties.

Agricultural Resources:
Calls for the preservation of agricultural resources and active agriculture operations in the community.
More specifically:


Encourage the acquisition of development rights on important farmland by conservation
organizations such as private nonprofit land trusts, or by the Town or other government
agencies.

Economic Development and Future Land Use:
This section of the Plan calls for encouraging “ well planned industrial and commercial growth in
appropriate sections of Milton while maintaining the rural character of the community and protecting
natural resources.” This section and the related sections of housing and transportation are much shorter
than the Natural Resources section, and are aligned with smart growth practices.
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Amendment of Place Based Features – March 30, 2017
 Lakes/Ponds and Rivers/Streams:
o Allan Hasting Way Pond, Branch River, Willey Pond, Dames Brook, Gould Pond, Great
Brook, Milton Pond/ Depot Pond, Hart Brook, Northeast Pond, Jones Brook, Spaulding
Pond, Lyman Brook, Sunrise Lake, Miller Brook, Town House Pond, Salmon Falls River,
Teneriffe Mt. Stream
 Protect Allan Hasting Pond/Jones Brook/Aquifer from potential pollution by limiting the type of
industrial use on adjacent land.
 Protect Salmon Falls River from potential pollution in the Milton Mills, and Milton industrial
zones near the River by limiting the type of industrial use.
 Protect Milton Three Ponds
 Protect Gould Pond
 Protect Branch River
 Protect Jones Brook
 Protect Lyman Brook/Great Brook
 Protect Salmon Falls River
 Protect the aquifer in the Exit 18, Picket Hill Road area, by ensuring the industrial uses will not
negatively impact the aquifer
 Continue the prohibition of construction within the 100 year floodplain.
 Protect high value wetlands as listed in the Blue Moon Environmental report as well as vernal
pools
 Protect from development: Teneriffe Mountain, Plummer’s Ridge, Areas adjacent to New
Hampshire Farm Museum, Milton Three Ponds, and Town Dams.

New Durham, NH
The eleven year old Master Plan (2005) is currently being updated. The 2005 plan can be found at:
http://www.newdurhamnh.us/Pages/NewDurhamNH_Planning/Planning/ND%20MasterPlan.2008.1.0.p
df
A summary of the 2016 Update can be found at:
http://www.newdurhamnh.us/Pages/NewDurhamNH_Planning/Planning/Master%20Plan%20Draft%20%20New%20Durham%20Transp%20Com%20Well%20Be%20Nat%20Res%20L.pdf
2005 Vision Statement
The Master Plan envisions a New Durham in 2020 that:
• has a vibrant, welcoming and caring sense of community;
• has maintained and protected its small town atmosphere, historic and rural character, rich natural
resources and wildlife, while growing larger and more diverse in population;
• has broadened its tax base with businesses that reflect a small town look and feel.
2016 Goals, Strategies, and Tactics by Topic:
Transportation
Transportation Goal: Assure safe, convenient multi‐modal transportation opportunities to access local
and regional residential, business, and natural resources.
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Transportation Strategies:
 Multi‐modal transportation access to local and regional areas of interest (shopping, medical,
etc.)
 Implement best practices for road maintenance & improvements
 Safe pedestrian / bike transportation in key traffic areas
Key Tactics that relate to Conservation Plan:
 Define specific pedestrian /bike areas key to New Durham’s assets (school, ball field, lake, ridge,
hiking trails, etc.)
 Develop safe pedestrian /bike access from elementary school to ball field
 Collaborative development of recreational pathways
 Create map of recreation /scenic trails / pathways for New Durham
Community Well-Being
Community Well-Being Goal: Provide quality lifestyle opportunities for all residents.
Community Well-Being Strategies:
 Encourage Citizen Participation
 Optimize Government Performance
 Build Regional Collaborations
Key Tactics that relate to Conservation Plan:
 Collaborate with regional planning groups and neighboring communities where appropriate:
o Identify specific areas of collaborative interest
o Define specific areas where collaboration is advantageous
o Create agreements to achieve defined collaborative benefit
Natural Resources
Natural Resources Goal: Preserve New Durham’s natural resources and rural landscape for the
sustainable health, safety, and welfare of current and future generations.
Natural Resources Strategies:
 Protect water quality including land overlaying aquifers, watersheds, and buffers adjacent to
surface water
 Preserve rural landscapes, scenic views, hilltop profiles, forests, and other highly visible
resources that might be aesthetically degraded by incompatible development or land use
 Understand the Town’s role as natural resource stewards in managing development
Key Tactics that relate to Conservation Plan:
 Identify all prime water bodies, aquifers, and wetlands in New Durham
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Conduct public education events to improve awareness of water quality and instill personal
commitment for water quality improvement
Expand / maintain water quality monitoring on New Durham lakes, ponds, streams and
watersheds to gauge water quality status / trends and to evaluate effectiveness of any
mitigation strategies
Develop mitigation strategies /plans and implement these strategies to minimize undesirable
water quality infringement on any New Durham water body
Encourage the establishment of greeenways that promote linkages and continuity with existing
or potential habitat areas on abutting properties
Protect Town historic and cultural sites from inappropriate encroaching development
Develop collaborative relationships with conservation organizations including non‐profit land
trusts to encourage acquisition for natural resource preservation
Determine advantages of placing a conservation easement on all Town forest properties; if
determined advantageous implement this opportunity
Develop and implement forestry stewardship plans for all Town forests and encourage a similar
plan for all forest lands in New Durham
Assure any development minimizes adverse impacts on existing agricultural use
Ensure zoning regulations are compatible with agricultural, horticultural, and local produce
marketing operations
Safeguard scenic views via zoning /permitting regulations such that they are not fragmented by
obtrusive architecture

Land Use
Land Use Goal: Encourage a managed diverse land use
Land Use Strategies:
 Protect New Durham’s assets by assuring positive impact in land use development
 Control land use utilization through managed growth of residential, recreational, commercial,
industrial , & farm land development
Key Tactics that relate to Conservation Plan:
 Ensure long term protection of water resources, shorelines, open spaces, & wildlife
 Track & map land development inventory / opportunities in New Durham
 Preserve New Durham’s landscape, agricultural space, and natural resources minimizing land
use conflicts
 Encourage conservation subdivisions to preserve open space
 Educate New Durham property owners on land use value via proper planning and design of land
use changes
 Incorporate mixed uses to provide a variety of housing, recreational, farm land and commercial
/ industrial uses
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Encourage federal, state, & regional efforts to increase infrastructure capacity for energy
supplies
Involve community in planning and implementation of zoning to assure retention of community
land use values

Amendment – place based features – March 30, 2017
 The Town’s natural resources and rural landscape, that include prime agricultural soils, forests,
wildlife habitat, water and air quality will be preserved for the sustainable health, safety and
welfare of current and future generations.
 Investigate placing a conservation easement on all town forest properties to assure these
resources are preserved for future generations.
 Protect and enhance open space resources including agricultural and forest resources as well as
those with high ecological value
 Establish a program to identify, select and prioritize appropriate lands for open space protection
and possible acquisition.
 Work with the New Durham Conservation Commission, State and Federal entities and private
land trust and conservation organizations to assemble a database of parcels suitable for
protection based upon guidance policies established by the Conservation Commission.



Maintain, and enhance where possible, the scenic views and corridors along Route 11.

Wakefield, NH
This Master Plan (2010 - 2014) has been through a series of updates and can be found at:
http://www.wakefieldnh.com/Pages/WakefieldNH_Bcomm/planning/master%20plan%20140531%20sm
.pdf
2010 Vision Statement:
The following statements summarize what is envisioned for the Town of Wakefield. These statements
were selected because they may inform the conservation plan most:






Maintain and protect the rural character of the Town through aesthetically pleasing and
harmonious development balanced with open space preservation.
Promote rural character and setting by encouraging sit down restaurants and other small
businesses in harmony with green spaces, agriculture, farm stands, cottage industries, home
business, community activities, wholesome entertainment, safe streets, clean air and
drinking water, and neighborly support.
Preserve the natural beauty, ecological integrity, recreational areas and village atmosphere
and promote creating a place for residents and visitors to enjoy.
Ensure that natural assets such as Wakefield's many waterbodies, open rural areas,
woodlands and viewsheds are maintained through responsible development balanced with
wise preservation and protection of these incredible natural resources.
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Encourage residential areas that promote a connection with open space and the natural
beauty of the town, preserve existing neighborhoods and create new ones that are livable,
provide privacy through a variety of living styles, and promote a variety of homebased
business uses.
Identify, preserve and protect the cultural and historic resources located in the Historic
District and other locations throughout Wakefield.

Overall Wakefield defines its distinct character as a combination of mountain vistas, lakes and ponds,
forests and open meadows, stonewalls and historic architecture, along with pockets of concentrated
development in the seven villages.
Land Use:
This section includes an inventory of existing uses, distribution of uses, and zoning. It also states:
“There are approximately 11,783 acres of land enrolled in the Current Use program in
Wakefield. These lands, while not permanently protected from development, are presently
undeveloped areas of town and represent approximately 46% of the total land area in Wakefield.”
The town regulations include an aquifer conservation district, floodplain district, wetlands district, and a
prime soils district.
Actions related to Natural/Agricultural Resources:
1. Protect and retain wetlands, ponds, rivers and other significant natural resources.
2. Connect natural spaces through continuous corridors.
3. Ensure that natural assets such as Wakefieldʹs many waterbodies, open rural areas, woodlands
and viewsheds are maintained through responsible development balanced with wise preservation
and protection of these incredible natural resources.
4. Maintain and protect the rural character of the Town through aesthetically pleasing and
harmonious development balanced with open space preservation.
5. Conserve unfragmented open spaces and farmland.
Other Sections:
A Transportation section funded in part by the NHDOT provides extensive detail on the transportation
network in Wakefield.
A 2011 Community Facilities Chapter and a 2014 Historical and Cultural Resources Chapter are also
included. Lastly, a 2014 Housing and population chapter has been included to provide demographic and
housing related data for the community.
March 30th Amendment:
Master Plan - Place based features:
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Not a lot of place based features named in the M-Plan. More emphasis on general themes and
resource types, and on historic resources.
Land which is poorly suited for development includes the following categories: 1) buffer areas
around wetlands; 2) buffer areas along river corridors; 3) aquifer recharge zones; 4) 100‐year
flood hazard zones; and 5) areas with low potential for septic systems
Wetlands areas are well distributed throughout the town. The greatest concentrations occur
southwest of Lovell Lake and northwest of Great East Lake. The drainage complexes of Branch
River, Farnham Brook, Copp Brook, and Scribner Brook (where it discharges into Great East
Lake) are also associated with Wakefieldʹs wetlands.
There are 12 historic lakes and ponds. North to South they are Province Lake, Belleau Lake,
Woodman (now a marsh due to dam failure), Sandy Pond, Balch Lake (a.k.a. Balch Pond, Stump
Pond), Pine River Pond, Lake Ivanhoe (a.k.a. Round Pond), Great East Lake, Horn Pond, Lovell
Lake, Union Meadows and the Mill Pond at Drew’s Mill in Union.
Not sure we want to get into recognizing historic sites, but Wakefield certainly focused on that
aspect with more detail including:
o There are four cemeteries in the Village of Union, all dating from the early 19 th century:
the Union Cemetery at the corner of Main Street and Pigeon Hill Road, another directly
opposite the Railway Depot, a third at the corner of Wakefield Road (Rt. 153) and
Settler’s Road, and one just south of the southern intersection of Whippoorwill Road
and Wakefield Road.
o An extensive study of the industrial mill sites of Wakefield was conducted by Victoria
Bunker, Inc. in 2011. Copies of this historical research and archeological field
documentation are available from the Wakefield Heritage Commission.

Natural Resource Inventory – Place Based Features
http://www.wakefieldnh.com/Pages/WakefieldNH_Bcomm/conscom/nri%20150427sm.pdf




Lists Mountains and hills of significance by name
Wetlands, rivers and streams by name
Two core conservation areas consisting of large unfragmented block and other critical resources:
o Davis and Oak Hill
o Union Meadows

Wolfeboro, NH
This ten year old Master Plan (2007) can be found at:
http://www.wolfeboronh.us/sites/wolfeboronh/files/uploads/2007_master_plan.pdf
This is a scanned document and not user friendly. The Town is hoping to update the plan in the near
future.
Master Plan Sections:
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This Master Plan has a greater emphasis on the downtown and developed portions of the community
both in inventory and recommended action. Some of the highlights that relate most strongly to the
MMRG Conservation Planning effort are identified below.

2007 Vision Statement:
The vision for Wolfeboro emphasizes creating a community that is the premier destination in the Lakes
Region for living and visiting. The vision calls for being sensitive to and protective of the environment
and specifically identifies water resources.
This will require protection of:




Surface waters
Scenic views
Rural style road system

Economic Base:
This section of the plan recognizes the significance of the natural, physical, cultural and historic
resources in Wolfeboro as they relate to quality of life and the town’s economic future. It is suggested
that these resources be protected. Wolfeboro’s history as a summer resort community is built upon and
recreation resources in combination with the natural resources are identified as strengths.
Recreation:
Recreation is held in high regard for its ability to create a sense of community and an appreciation of the
natural environment. The master plan goes on to document the extensive recreational resources in
Wolfeboro ranging from sports fields, beaches and programs to a trail system developed for four season
use. The Pathways Committee, Wolfeboro Area Recreation Association and Trails Rails Action
Committee (TRAC) are active in the community and identified in the plan. The Town owns 680 acres of
open space, parks, and recreational facilities. Extending the trail systems, especially winter trails, is
identified as a priority that aligns with the MMRG Conservation Plan. Protecting recreational, natural,
and cultural resources is also identified as a priority.
Future Land Use and Resource Protection:
This section starts with a recognition of the importance of Wolfeboro’s natural resources and calls for
the protection of the surface waters, fields, scenic views, woodlands and other aspects of the
community to contribute to its distinct character.
The review of development patterns recognizes the scattered nature of residential development in the
community and its impact on natural resources and the demand for community services. The Plan
identifies the lack of adequate regulatory tools to direct this development activity and protect critical
resources. This then impacts water quality and other aspects of the community that have been
identified as priorities.
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The Plan calls for permanent protection of critical natural resource properties.

March 30, 2017 Amendment
Place based features as identified in the 2011 Natural Resource Inventory:
 Wolfeboro Summits & Elevations:
o
Whiteface Mountain 1339 ft. T
o
Tibbett's Hill 1278 ft.
o
Trask Hill 1320 ft. Unnamed 1229 ft.
o
Batson Hill 1300 ft.
o
Mt. Long Stack 1223. ft.
o
Moody Mountain 1280 ft.
o
Cotton Mountain 1040 ft.
o
Clow's Hill 960 ft.
o
Poor Farm Hill 856 ft.
o
Center Square Hill 959 ft.
o
Brown's Ridge 840 ft.
o
Bennett Hill 940 ft.
o
Outlook Hill 760 ft.
o
Mt. Delight 893 ft.
o
Pine Hill 730 ft.
o
Furber Hill 869 ft.
 Scenic Vistas:
o
Abenaki Ski Trail NNE
o
Goodwin's Basin E
o
Beach Pond Road W
o
Hidden Valley 360 Degrees
o
Brewster Academy W
o
Kingswood Golf Club 360 Degrees
o
Brewster Beach W
o
Kingswood School E/NE
o
Carry Beach NW/SE
o
Libby Museum SW
o
College Rd. SE
o
Pleasant/Sewall Street SW/E
o
Cotton Mountain W
o
Pork Hill Rd. SW
o
Dockside SW
o
Wentworth State Park S
o
Fernald's Basin E
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o
White Face Summit NW/NE
Wolfeboro has forest management plans for Tutt Lot, Clow Lot, Trask Mountain Lot, Upper
Beech Pond Lot, Brown Lot, Town Gardens Lot, and the Armory:
o
Armory Lot 28 acres
o
Brown Lot 42 ac
o
Clow Lot 15 ac
o
Town Garden Lot 7 ac
o
Trask Mountain Lot 97 ac
o
Tutt Lot 5 ac
o
Upper Beech Pond 350 ac
Wetland complexes of special significance identified as a result of these studies are described
below.
o
Warren Brook - This wetland and Heath and Ryefield Brooks serve as one of the major
tributaries to Lake Wentworth. This large and uniquely rich wetland habitat is located in
the eastern side of Lake Wentworth and is bisected by the Wolfeboro-Brookfield town
line. The hydrologic value coupled with the unique flora and fauna, foodchain
production, historic importance and aesthetic and recreational value makes this wetland
a particularly important critical resource for Wolfeboro and the Lakes Region.
o
Batson Pond - Batson Pond Wetland Complex is a relatively small area located in
northern most portion of Wolfeboro. This area is bordered to the east and south by
Route 28 to the SW and by Pork Hill Rd., and to the NE and NW by the OssipeeWolfeboro town line. The overall remoteness and high aesthetic character of this area
makes this wetland-pond complex highly desirable for recreation and education. Also
historically this area was a farming community prior to the turn of the century. Food
chair production, wildlife habitat, and unique rich vegetation makes this wetland
exceptionally important.
o
Porcupine Brook - The Porcupine Brook drainage is a series of large isolated wetlands
located in the northeastern portion of Wolfeboro. This drainage and the Young‟s Brook
drainage are the only two drainages in Wolfeboro serving the Saco River Basin. The
remote character, rich flora and fauna, historical past, aesthetics, and recreational
opportunities of this wetland complex are key reasons for designating this wetland(s) as
prime.
o
Ryefield Brook - This complex consists of a series of wetland areas which in total
compromise one of the richest and most diverse habitats in Wolfeboro. Its location as
the major tributary to the north of Lake Wentworth gives this wetland complex an
important significance. In total, the hydrologic, flora and fauna, food chain productivity,
historic importance and high level of aesthetic, recreational and educational value are
key considerations in designating this wetland as prime.
Prime Wetlands: Listed by name and acreage on page 15 of NRI if needed
http://www.wolfeboronh.us/sites/wolfeboronh/files/uploads/natural_resources_inventory.pdf
Great ponds and their acreage:
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o
Batson Pond 20
o
Crescent Lake 147
o
Front Bay 35
o
Rust Pond 239
o
Ryefield Marsh 69
o
Sargents Pond 62
o
Trapper Pond 2
o
Upper Beech Pond 144
o
Wentworth Lake 3096
o
Lake Winnipesaukee 2898 (in Wolfeboro)
There are 11 year-long streams which flow into the lake, Willey Brook the largest. Some of these
streams, including Willey Brook, Smith River, and Mink Brook once provided hydropower to
Wolfeboro.
The following is a list of the perennial streams located in Wolfeboro: Perry Brook, Beech River,
Hersey Brook, Youngs Brook, Townsend Brook, Warren Brook, Wiley Brook, Fernald Brook,
Heath Brook, Ryefield Brook, Harvey Brook, Nineteenmile Brook, Clay Pit Brook, Smith River,
Frost Brook, Mink Brook
Conservation Lands by Primary Protecting Agency (Page 34 of NRI but GRANIT may be more up
to date)
Wolfeboro Recreation Areas:
o
Abenaki Ski Area: Snow Ski Area
o
Allen Albee Beach – Lake Wentworth : Water Sports Area
o
Back Bay – Elm Street West :Water Sports Area
o
Bay Street – East Side: Natural Area
o
Brewster Academy: Field Sports
o
Brewster Beach – Lake Winnipesaukee: Water Sports Area
o
Camp Bernadette: Campground
o
Carpenter School: Field Sports
o
Carry Beach – Lake Winnipesaukee: Water Sports Area
o
Cate Park – South Main: Street Park
o
Clark Park – Clark House School House: Park
o
Foss Field Recreation Area – Lehner: Field Sports
o
Goodhue and Hawkins Navy Yard: Water Sports Area
o
Kingswood Golf Course: Golf
o
Kingswood Reg. High Schoo:l Field Sports
o
Lake Winnipesaukee – Access: Water Sports Area
o
Libby Museum: Other
o
Mast Landing: Water Sports Area
o
McKinney Park: Park
o
Nicholas J. Pernokas Recreation Park (“The Nick”): Park/Field Sports
o
Pierce Camp Birchmont: Campground
167

o
o
o
o
o
o
o
o
o
o

Pop Whalen Ice Arena: Ice Skating
Robies Camping Area: Campground
Russell C. Chase Bridge Falls Path: Park
South Wolfeboro: Park Park
Town Dock Area: Water Sports Area
Town Gardens: Natural Area
Wolfeboro Campground: Campground
Wolfeboro Camp: School Campground
Wolfeboro Corinthian Yacht Club: Water Sports Area
Wolfeboro Marina: Water Sports Area
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Appendix C
This appendix contains notes from public comments received at the regional visioning session.

MMRG Regional Forum Notes – September 29, 2016
Water:









Lakes and surrounding land
Development on hillsides
Preservation and connections
Large landowners
Need to map discrete watersheds (headwaters)
Aquifers and rivers – Cochecho and others; Salmon Falls; the watershed concept
Educations – landowners around lakes and others; school curriculum on water resources?
Engage down river communities

Wildlife and Habitat:








Road crossings – count road kills
Fish and Game can provide locational data for crossings
Mapping large blocks of habitat
Importance of river corridors (map riparian corridors)
Overpasses for wildlife and other structures (culverts and underpasses)
Regulations – curbs are barriers
Still many large blocks of land

Education:








School locations
Nearby conservation land
Recreation departments, day cares, etc. – simple activities and opportunities nearby
Nature and land as teacher – build relationships with the land
4th grade (every kid in a park.gov)
NH Lakes Assoc Education Programs
AWWA – wonders of watershed resources

Historic and Cultural:




Need to identify locations in Rochester
Education component
Resources for children – line drawings of cultural Resources (they can color in?)
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Scenic byways
Many resources not online or mapped

Outdoor Recreation and Trails









Snowmobile trails are important
Mapping of trails
Access points for kayaks
Hikes in the area
Rail Trail
Potential connections exist
Trail Groups?
Class VI Roads

Agriculture and Forestry









Zoning requires land to be subdivided and the result is dis-contiguous land
Conservation subdivisions?
Farms – blueberries and hay and grazing mostly
Farmers markets?
Community Gardens?
New Durham NRI
Seacoast eat local
Ancient/improved farm sites – could be leased by new farmers – there is pressure from
succession and succession planning opportunities

Other comments:







Can scenic beauty be mapped? Viewsheds, etc.
Separation between communities and natural areas
Capture other important issues beyond scope so they can be revisited
NH Wild, USDA, Ducks Unlimited, and other partners
Educate parents
Recognize the male vs. female relationship with the land – concerns over safety and other issues
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Appendix D
This appendix contains the detailed report from Survey Monkey on the conservation values
survey with more than 300 respondents. The “toplines” results of the survey are discussed in
Part 2 and Part 5 of the report above. This report contains the full statistical analysis provided
by Survey Monkey as well as many text comments provided by respondents. Start on next
page.
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Appendix E
This appendix contains the list of stakeholders involved in the Delphi process and development
of the “shared vision” natural resource co-occurrence map.

MMRG Conservation Plan Stakeholders
Name
Jeff Allard
Amy Arsenault
Josh Arnold
Phil Auger
Charlie Bridges
Nancy Bryant
Patti Connaughton-Burns
Dan Coons
Bob Craycraft
Scott Drummey
Tom Gardner
Tom Giguere
Cheryl Giguere
Jim Haney, PhD
Don Holm
Don Kretchmer
Emily Lord
Tim & Janice Long
Abigail Gronberg Lyon
Kari Lygren
A. & J. McKenzie
Charles Moreno
John Mullen
Colleen Nicastro
Cynthia Paulin
Emily Preston
Jack Savage
Wendy Scribner
Linda Shier
Nancy Spencer-Smith
Sally Soule
Amanda Stone
Paul Susca
Wayne Sylvester
Judy Thompson
Rod Thompson
John Wallace
Cynthia Wyatt
Ryan Young

Affiliation
Voted
Durham PB/MMLA
X
AWWA
X
GALA/Wolfeboro
X
BearPaw Regional Greenways
X
Retired NHFG/New Durham
X
Ecologist/MMLA
X
MMRG Staff
X
Wolfboro CC/MMRG Board
X
UNH/New Durham
New Durham PB/MMLA
X
Middleton CC
X
Brookfield
X
Brookfield
X
UNH/Milton
X
Shaw's Pond/New Durham
X
Limnologist/WWA/Wolfeboro
X
UNH Cooperative Extension/MMRG Board/Middleton
X
Milton
UNH/PREP
X
Milton/MMRG Staff
McKenzie Farm/Milton
Consulting Forester
X
State Represenative/Middleton
X
Business Owner/Wakefield
X
Business Owner/Farmington
X
NH Fish & Game Dept
X
Middleton PB/MMRG Board
UNH Cooperative Extension/MMRG Board
X
Acton/Wakefield Watershed Alliance
X
MMRG Board/Wakefield
X
NHDES
X
UNH Cooperative Extension
X
NHDES Source Water Protection
X
Milton CC/Three Ponds Protection Assn
X
Land Owner/Farmington
X
Land Owner/Farmington
X
Barrington CC
X
Milton CC/MMRG Board/Branch Hill Farm
X
Forest Society
X
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