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EXECUTIVE SUMMARY

‘Project Overview

Located in the Towns of Freedom, Effingham, and Ossipee in
Carroll County, New Hampshire, Danforth Ponds and the
lower bays of Ossipee Lake (Leavitt Bay, Broad Bay, and
Berry Bay) serve as aftractive summer getaways for tourists
who come to enjoy the scenic beauty and excellent water
clarity of the lakes. Threats to the water quality of Danforth
Ponds and the lower bays of Ossipee Lake include inputs of
excess sediment and nutrients from existing and future
development, aging septic systems, and roads throughout the
watershed.

This watershed management plan for Danforth Ponds and the
lower bays of Ossipee Lake is the culmination of a major
effort by many individuals who not only care about the long-
term protection of water quality in these lakes, but also
recognize that high water quality is directly connected to the
gconomic well-being of the area. Green Mountain
Conservation Group (GMCG) is the region’s leader in
protecting and managing water resources and hosted an initial
meeting to generate interest in the plan with many
stakeholders representing a diverse range of interests in
attendance. From senior members of municipal planning The Ossipee Lake Watershed
boards and conservation commissions (e.g. Freedom, Eaton),
to local residents and business ownmers, to technical experts
from the University of New Hampshire (UNH) and the New

Management Plan Phasel is a
scientifically-based plan that

Hampshire Department of Environmental Services (NHDES), provides decision makers and local
to stakeholders from the Ossipee Watershed Coalition (OWC) residents the tools needed to
— GMCG guided the creation of a Steering Committee to protect the water quality of these

ensure that a strong watershed management plan was

X 2 lakes for future generations.
developed for these important New Hampshire lakes.

This plan was partially funded by a Watershed Assistance

Grant for High Quality Waters from the NHDES using Clean Water Act Section 319 funds from the USEPA, with
additional financial and in-kind services provided by GMCG and its members, the Town of Freedom, the Davis
Conservation Foundation, and the Royal Little Family Foundation. This comprehensive watershed plan will
provide guidance for the next phase of actions needed to preserve the water quality of these picturesque lakes. The
water quality of these lakes represents a core asset for the local economy as a premier tourist destination.
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The Watershed of Danforth Pond and the Lower Bays of Ossipee Lake

Within the Lakes Region of east central New Hampshire, the watershed of Danforth Ponds and the lower bays of
Ossipee Lake (Leavitt Bay, Broad Bay, and Berry Bay) covers a total area of 33 square miles in the Towns of
Effingham, Freedom, Eaton, Ossipee, and Madison in Carroll County. These lakes, which exist in the
summertime between 407 ft (lower bays) and 410 ft (Danforth Ponds) above sea level, are encompassed by
mountainous woodlands in all directions.

Danforth Ponds and the lower bays of Ossipee Lake provide a plethora of critical water resources for the
surrounding landsecape, including 603 acres of wetlands, 1,229 acres of open water, and 47 miles of streams.

The watershed is characterized by non-developed land, including mixed forest, regenerating land, and wetlands.
The large extent of wetlands and other riparian habitat in the watershed of Danforth Ponds and the lower bays of
the Ossipee Lake is home to a diverse community of fish, birds, mammals, and plants that are dependent on clean
water for survival, Based on available data from UNH GRANIT, consgervation land in the watershed of Danforth
Ponds and the lower bays of Ossipee Lake covers 6.79 square miles (4,346 acres) or approximately 21% of the
watershed.

The most significant tributary to the lower bays of Ossipee Lake is the Ossipee River, which enters Broad Bay
downstream from the outlet to Ossipee Lake. The Ossipee River accounts for nearly all the water to the lower
bays (89%). Other major inlets to the lower bays include Cold, Phillips, Leavitt, and Square Brooks and an
unnamed stream that flows south from Danforth Ponds to Broad Bay. Danforth Ponds are fed by a wetland
located in the Town of Eaton. These tributaries and the contributing land cover of their watersheds are important
to the water quality of Danforth Ponds and the lower bays of Ossipee Lake.

Why Develop a Watershed Management Plan?

Low levels of oxygen (anoxia) at depths greater than 20 feet (6 meters) have been consistently observed at
Danforth Ponds; and two of the three bays (Leavitt and Broad Bays) are listed as impaired for aquatic life use
based on low percent dissolved oxygen (DQ) saturation and presence of non-native aquatic plants, Phosphorus is
the likely culprit for this DO impairment. Phosphorus is generally the limiting nufrient in freshwater systems,
driving algal and plant growth, including non-native aquatic plants. Excess phosphorus can stimulate productivity
(e.g. algal blooms and ¢xcessive plant growth). The algae and plants die and accumulate on the lake bottom where
they are decomposed. Decomposition is a process that consumes oxygen, causing anoxia in bottom waters,
particularly during stratification when oxygen-rich surface waters are thermally-separated from nutrient-rich
bottom waters. Anoxia can release sediment-bound phosphorus back into the water column where it can re-
stimulate algal blooms and plant growth, creating a positive feedback to eutrophication., Anoxia can also be lethal
to fish and other aquatic organisms.

Phosphorus was used to set water quality goals for Danforth Ponds and the lower bays of Ossipee Lake to
improve current water quality conditions at these lakes. Although Danforth Ponds and the lower bays of Ossipee
Lake are currently within acceptable in-lake median phosphorus capacity levels for their respective trophic class,
Broad Bay and Berry Bay are exceeding their reserve capacity and are at risk for water quality degradation,
particularly with rising development pressures. When comparing pre-2003 data to averaged data collected from
2003-2013 obtained from the Volunteer Lake Assessment Program (VLAP) and NHDES Trophic Survey Reports,
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there has been a slight increase in median total phosphorus (TP) in Danforth Ponds and the lower bays of Ossipee
Lake; however, Mann-Kendall tests show no significant statistical trend in TP over the collection period.

The over-arching goal for the watershed is to improve water quality conditions at Danforth Ponds and the lower
bays of Ossipee Lake and to protect the lakes from future, unaccounted-for inputs of phosphorus as a result of
new development in the watershed over the next ten to twenty years. The Steering Committee has chosen an
interim goal of lowering current phosphorus loading and in-lake phosphorus concentrations to at least 10% lower
than NHDES thresholds for oligotrophic conditions at 7.2 ppb, which places more stringent controls on
phosphorus loading to Danforth Ponds, a mesotrophic lake. This water quality goal translates more specifically to
reducing current median in-lake total phosphorus by 1.4% (from 7.3 to 7.2 pbb) in Broad Bay, 1.4% (from 7.3 to
7.2 ppb) in Berry Bay, and 20% (from 9.0 to 7.2 ppb) in Danforth Ponds. This would require a reduction in
phosphorus loading to these waterbodies, assuming the average annual water loading remains the same: 119 kg
P/yr reduction for Danforth Ponds and 57 kg P/yr for the lower bays. Management actions should focus on
improving upstream waterbodies (i.e. Ossipee Lake and Danforth Ponds), since these waterbodies feed directly
into the lower bays. These are interim recommendations pending the completion of the Ossipee Lake LLRM
results in 2015. Achieving these goals will help reduce current in-lake phosphorus and DO impairments over time
and help safeguard against increased phosphorus loading from the landscape as a result of development (e.g.
septic systems, paved surfaces, sediment, etc.).

This plan provides a roadmap for improving the water quality
of Danforth Ponds and the lower bays of Ossipee Lake, and

provides a mechanism for procuring funding to secure action The Ossipee Lake Watershed
needed to achieve water quality goals. In addition, this plan Management Plan Phaselis
sets the stage for ongoing dialogue among key stakeholders in dedicated to future generations that

many facets of the community, and promotes coordinated
municipal land use changes to address stormwater runoff. The
success of this plan is dependent on the concerted effort of
volunteers, and a strong and diverse Steering Committee that
meets regularly to review progress and make any necessary
adjustments to the plan.

will continue to enjoy these lakes in
the same way we enjoy them today.

As part of the development of this plan, a build-out analysis, water quality and assimilative capacity analysis, and
volunteer stormwater survey were conducted, Results of these efforts were used to run a land-use model, or Lake
Loading Response Model (LLRM), that estimated the current and projected amount of phosphorus being
delivered to the lakes from the watershed. An Action Plan (Section 5.2) with associated timeframes, responsible
parties, and estimated costs was developed based on feedback from the twenty-four community members that
attended the community forum in July 2014. Attendees represented a diverse subset of the community, including
GMCG, the Towns of Freedom and Madison, Broad Bay/Leavitt Bay Watershed Association, Long Sands
Association, community businesses, students, and watershed citizens. The forum was designed to provide local
stakeholders with background information about the watersheds and water quality of Danforth Ponds and the
lower bays of Ossipee Lake, to solicit stakeholder concerns, and to discuss the timing and elements of the
watershed management plan. The Steering Committee helped further refine these inputs into relevant action
items.
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The target reduction in phosphorus can be achieved through the following objectives:

1) Implement recommended BMPs throughout the watershed to reduce sediment,
phosphorus, and road salt runoff from existing development;

2) Educate landowners through the NHDES Soak up the Rain program, BMP demonstration
sites, workshops, and other communication strategies, targeting high priority septic
systems (>20 years old, within 50 feet of a water resource, or rarely pumped out);

3) Institute greater controls on new and re-development, require low-impact development
(LID) in site plans, and encourage regular septic system maintenance;

4) Focus on education outreach regarding conservation easements;

5) Continue and/or expand the water quality monitoring and aquatic invasive plant control

programs.

Plan Components

The Ossipee Lake Watershed Management Plan Phase 1 for Danforth Ponds and the lower bays of Ossipee Lake
includes nine key planning elements to address nonpoint source (NPS) pollution (Section 1.3). These guidelines,
set forth by the USEPA, highlight important steps in protecting water quality for waterbodies impacted by human
activities, including specific recommendations for guiding future development, and strategies for reducing the
cumulative impacts of NPS pollution on lake water quality. Below is a summary of information presented by
Section:

SECTION 1- INTRODUCTION

Section 1 introduces the plan by describing the problem, the goals and objectives, the community-based planning
process, and applicable federal regulations. Section 1 also provides background information, including watershed
survey results and current watershed efforts in phosphorus reduction and awareness.

SECTION 2- WATERSHED CHARACTERIZATION

Section 2 describes the watershed, providing detailed information about climate, population and demographics,
land cover, topography, soils and geology, wetlands and riparian habitat, lake morphology and morphometry, and
drainage areas or tributaries.

SECTION 3- ASSESSMENT OF WATER QUALITY

Section 3 describes water quality standards, highlights the estimated sources of phosphorus in Danforth Ponds and
the lower bays of Ossipee Lake, and provides a summary of current classification based on the water chemistry
assessment and water quality goals. Estimates of future phosphorus loading and identification of nonpoint source
pollution are also included in this section.
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SECTION 4- MANAGEMENT STRATEGIES

Section 4 outlines the necessary management strategies (both structural and non-structural best management
practices (BMPs)) to reduce phosphorus inputs to Danforth Ponds and the lower bays of Ossipee Lake. Current
and future sources of phosphorus are discussed and an adaptive management strategy is presented.

SECTION 5- PLAN IMPLEMENTATION

Section 5 describes who will be carrying out this plan and how the action items will be tracked to ensure that
necessary steps are being taken to improve the water quality of Danforth Ponds and the lower bays of Ossipee
Lake over the next ten years. This section also provides estimated costs and technical assistance needed to
successfully implement the plan and a description of the evaluation plan to assess the effectiveness of restoration
and monitoring activities.

Funding the Plan

Reducing phosphorus inputs from existing development in the watershed of Danforth Ponds and the lower bays of
Ossipee Lake will require significant financial and technical resources on the order of $718,000 over the next ten
years, including the financial support of private, town, state, and federal partners. Section 5.4 lists the costs
associated with successfully implementing this ten-year watershed plan, including both structural and non-
structural management measures. A sustainable funding plan should be developed within the first year of this plan
and revisited on an annual basis to ensure that the major planning objectives can be achieved over the long-term.
This funding strategy would outline the financial responsibilities at all levels of the community (landowners,
towns, community groups, and state and federal governments).

Administering the Plan

Through the efforts of GMCQG, the recommendations of this plan should be orchestrated and carried out by a
committee similar to the Steering Committee assembled for development of this plan. Local participation is an
integral part of the success of this plan, and should include the leadership of local municipalities with land in the
watershed (Effingham, Freedom, Eaton, Ossipee, and Madison). This task will also require the support of other
stakeholders, including NHDES, schools and community groups, local businesses, and individual landowners.
The primary stakeholder group will need to meet regularly and be diligent in coordinating resources to implement
practices that will reduce NPS pollution in the watershed of Danforth Ponds and the lower bays of Ossipee Lake.
Periodic updates to the plan will need to be made to maintain the action items and keep the plan relevant to
current watershed activities. Measurable milestones (number of BMP sites, volunteers, funding received, etc.)
should be tracked by the Steering Committee and reported to NHDES on an annual basis.

The success of the plan can be measured in many ways, as ouflined in Section 5.3, Indicators to Measure
Progress. Much of this progress weighs heavily on the cooperation of local municipalities and key stakeholders to
support the plan, and the ability of the Steering Committee to develop a sustainable funding strategy.
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12.0 ppb. Note the most recent peint for Danforth Pends (17.8 ppb); these data were collected later in the
season than mast of the dataset, and lake mixing may have begun to occur. Phosphorus-rich sediments
may have been suspended in the water column at this time........... e 26

Figure 3.2: Frequency and percentage of polluted runoff problems by type. e 32
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1. INTRODUCTION

1.1 BACKGROUND AND PURPOSE

Located in the Towns of Effingham, Freedom, Eaton,
Ossipee, and Madison in Carroll County, New
Hampshire, Danforth Ponds and the lower bays of
Ossipee Lake serve as an attractive summer getaway
for tourists who come to enjoy the scenic beauty and
excellent water clarity of the lakes. Lakes are highly
valued natural resources that provide critical habitat for
a diverse abundance of plants, wildlife, and aquatic life,
and opportunities for recreation, scenic enjoyment, and
drinking water. Because the water quality of lakes and
streams can decline rapidly as a result of stormwater
runoff from watershed development, taking proactive
steps to properly manage and treat stormwater runoff to
protect these important water resources is essential for
continued ecosystem health, including resources valued
by humans.

Seasonal and year-round residents and fourists alike enjoy
the axcellent water quality and clanty in Danforth and the
lowers bays of Ossipee Lake. (Photo: FB Environmental)

The Ossipee Lake Watershed Management Plan Phase I for the Danforth Ponds and lower bays of
Ossipec Lake is the culmination of a major effort by many individuals who not only care about the long-
term protection of water quality in these lakes, but also recognize that high water quality is directly
connected to the economic well-being of the area. Green Mountain Conservation Group (GMCG) is the
region’s leader in protecting and managing water resources and hosted an initial meeting to generate
interest in the plan with many stakeholders representing a diverse range of interests in attendance. From
senior members of municipal planning boards and conservation commissions (e.g. Freedom, Eaton), to
local residents and business owners, to technical experts from the University of New Hampshire {UNH)
and the New Hampshire Department of Environmental Services (NHDES), to stakeholders from the
Ossipee Watershed Coalition {OWC) — GMCG guided the creation of a Steering Committee to ensure that
a strong watershed management plan was developed for these important New Hampshire lakes.

This plan was partially funded by a Watershed Assistance Grant for High Quality Waters from the
NHDES using Clean Water Act Section 319 funds from the USEPA, with additional financial and in-kind
services provided by GMCG and its members, the Town of Freedom, the Davis Conservation Foundation,
and the Royal Little Family Foundation. This comprehensive watershed plan will provide guidance for
the next phase of actions needed to preserve the water guality of these picturesque lakes. The water
quality of these lakes represents a core asset for the local economy as a premier tourist destination. In
addition, Danforth Ponds and the lower bays of Ossipee Lake feed into the Ossipee River from which
over 300,000 people take their drinking water from in Maine.

This plan provides a roadmap for improving the water quality of Danforth Ponds and the lower bays of
Ossipee Lake, and provides a mechanism for procuring funding to secure action needed to achieve water
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quality goals. In addition, this plan sets the stage for
ongoing dialogue among key stakeholders in many
facets of the community, and promotes coordinated
municipal land use changes to address stormwater
runoff, The success of this plan is dependent on the
concerted effort of volunteers, and a strong and
diverse Steering Committee that meets regularly to
review progress and make any necessary adjustments
to the plan.

As part of the development of this plan, a build-out
analysis, water quality and assimilative capacity
analysis, and volunteer stormwater survey were
conducted. Results of these efforts were used to run a
land-use model, or Lake Loading Response Model
{LLRM), that estimated the cwrrent and projected
amount of phosphorus being delivered to the lakes
from the watershed.

The Ossipee Lake Watershed Management Plan
Phase | for Danforth Ponds and the lower bays of
Ossipee Lake includes nine key planning elements to
address nonpoint source (NPS) pollution in
impaired waters. These guidelines, set forth by the
USEPA, highlight important steps in protecting water
quality for waterbodies impacted by human activities,
including specific recommendations for guiding
future development, and strategies for reducing the
cumulative impacts of NPS pollution on lake water

quality.,
1.2 STATEMENT OF GOAL

Low levels of oxygen (anoxia) at depths greater than
20 feet (6 meters) have been consistently observed at
Danforth Ponds; and two of the three bays (Leavitt
and Broad Bays) are listed as impaired for aquatic life
use based on low percent dissolved oxygen (DO)
saturation and presence of non-native aquatic plants.
Phosphorus is the likely culprit for this DO
impairment. Phosphorus is generally the limiting
nuirient in freshwater systems, driving algal and plant
growth, including non-native aquatic plants. Excess
phosphorus can stimulate productivity {e.g. algal

Nonpoint Source (NPS) Pollution
(a.k.a. stormwater runoff) cannot be
traced back to a specific source, but
comes from a number of diffuse
sources throughout a watershed.
One of the major constituents of
NPS pollution is sediment, which
contains a mixture of nutrients and
inorganic and organic material that
stimulate algal growth,

Best Management Practices
(BMPs) are conservation practices
designed to minimize discharge of
NPS pollution from developed land
to lakes and streams. Management
plans should include both non-
structural {non-engineered) and
structural {engineered/permanent)
BMPs for existing and new
development to ensure long-term
restoration success.

Low Impact Development (LID) is
an alternative approach to
conventional site planning, design,
and development that reduces the
impacts of stormwater by working
with natural hydrology and
minimizing land disturbance by
treating stormwater close to the
source, and preserving natural
drainage systems and open space
among other techniques.
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blooms and excessive plant growth). The algae and plants die and accumulate on the lake bottom where
they are decomposed. Decomposition is a process that consumes oxygen, causing anoxia in bottom
waters, particularly during stratification when oxygen-rich surface waters are thermally-separated from
nutrient-rich bottom waters. Anoxia can release sediment-bound phosphorus back into the water column
where it can re-stimulate algal blooms and plant growth, creating a positive feedback to eutrophication.
Amnoxia can also be lethal to fish and other aquatic organisms.

Phosphorus was used to set water quality goals for Danforth Ponds and the lower bays of Ossipee Lake to
improve current water quality conditions at these lakes. Although Danforth Ponds and the lower bays of
Ossipee Lake are currently within acceptable in-lake median phosphorus capacity levels for their
respective trophic class, Broad and Berry Bays are exceeding their reserve capacity and are at risk for
water quality degradation, particularly with rising development pressures. When comparing pre-2003 data
to averaged data collected from 2003-2013 obtained from the Volunteer Lake Assessment Program
{VLAP) and NHDES Trophic Survey Reports, there has been a slight increase in median total phosphorus
(TP) in Danforth Ponds and the lower bays of Ossipee Lake; however, Mann-Kendall tests show no
significant statistical trend in TP over the collection period. NHDES VLAP reports over the entire
collection period (1990-2013} also show stable trends in TP with moderate variability in Danforth Ponds
and the lower bays of Ossipee Lake with the exception of Broad Bay, which shows degrading (increasing)
TP from 1990-2013.

This plan provides short and long-term goals for improving the water quality of Danforth Ponds and the
lower bays of Ossipee Lake over the next ten years (2015-2025). The Steering Committee has set interim
water quality goals that would reduce current median in-lake total phosphorus by 20% (119 kg/year) to
7.2 ppb in Danforth Ponds and 1.4% (57 kg/yr) to 7.2 ppb in the lower bays. These are interim
recommendations pending the completion of the Ossipee Lake LLRM results in 2015. Achieving these
goals will help reduce current in-lake phosphorus and DO impairments over time and help safeguard
against increased phosphorus loading from the landscape as a result of development (e.g. septic systems,
paved surfaces, sediment, etc.).

This target reduction in TP can be achieved through the following structural (engineered treatment
options} and non-structural objectives:

[}

¢ Implement best management practices (BMPs) throughout the watershed to reduce
sediment, phosphorus, and road salt runoff from existing development (Sections 3.4 and 4.2).

¢ Educate landowners through the NHDES Soak Up the Rain program, BMP demonstration sites,
workshops, and other communication strategies, targeting high priority septic systems (=20 years
old, within 50 feet of a waterbody, and rarely pumped out).

¢ Institute greater controls on new and redevelopment, require low-impact development (LID)
in site plans, and encourage regular septic system maintenance.

+ Focus on education outreach regarding conservation easements (Section 2,2,3).

e Continue and/or expand the water quality monitoring and aquatic invasive plant control programs
(Section 5.2.5).

These objectives and more are discussed in greater detail in the Action Plan (Section 5.2).

March 20715 3



Ossipee Lake Watershed Management Plan Phase I A Watershed Plan for Danforth Ponds and the Lower Bays of Ossipee Lake

1.3 INCORPORATING EPA'S NINE ELEMENTS

USEPA Guidance lists nine components that are required within a watershed-based management plan to
restore waters impaired or likely to be impaired by NPS pollution. These guidelines highlight important
steps in protecting water quality for any waterbody affected by human activities. The following locates
and describes the nine required elements found within this plan:

A.

Identify Causes and Sources: Sections 1.5.1 and 3.4 highlight known sources of NPS
pollution in the watershed of Danforth Ponds and the lower bays of Ossipee Lake and describe
the results of the watershed surveys conducted in 2013. These sources of pollution must be
controlled to achieve load reductions estimated in this plan, as discussed in item (B) below.

Estimate Phosphorus Load Reductions Expected from Planned Management
Measures described under (C) below: Section 4.3 describes how reductions in annual
phosphorus loading to Danforth Ponds and the lower bays of Ossipee Lake may be realized over a
ten-year period, and describes the methods used to estimate phosphorus reductions. These
reductions apply primarily to structural BMPs (e.g. installing vegetated buffers or rain gardens,
mitigating runoff from roofs and driveways, improving and maintaining roads, and managing
fertilizer) for existing development, but they will not be possible without the use of non-structural
BMPs. Examples of non-structural practices include, but are not limited to, reviewing and
improving zoning ordinances, promoting the use of LID designs for future development, and
educating watershed citizens about activities to reduce phosphorus at home.

Description of Management Measures: Section 5.2 identifies ways to achieve the
estimated phosphorus load reduction and reach water quality targets. The Action Plan focuses on
five major topic areas that address NPS pollution, including: septic systems, shoreline residential
BMPs, roads, planning and land conservation, and water quality monitoring. Management options
in the Action Plan focus on non-structural BMPs integral to the implementation of structural
BMPs.

Estimate of Technical and Financial Assistance: Sections 5.2 and 5.4 includes a
description of the associated costs, sources of funding, and primary authorities responsible for
implementation. Sources of funding need to be diverse, and should include state and federal
granting agencies (USEPA and NHDES), local groups (watershed towns and lake associations),
private donations, and landowner contributions for BMP implementation on private property.
GMCG and its core stakeholders, led by a steering committee, should oversee the planning effort
by meeting regularly and efficiently coordinating resources to achieve the goals set forth in this
plan.

Information & Education & Outreach: Sections 1.5 and 5.5 describe how the Education
and OQOutreach component of the plan is already being implemented to enhance public
understanding of the project as a result of leadership from GMCG.
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F. Schedule for Addressing Phosphorus Reductions: Section 5.2 provides a list of
strategies to reduce stormwater and phosphorus runoff to Danforth Ponds and the lower bays of
Ossipee Lake. Each strategy, or “Action Item,” has a set schedule that defines when the action
should begin. The schedule should be adjusted by the Steering Committee on an annual basis (see
Section 4.4 on Adaptive Management),

G. Description of Interim Measureable Milestones: Sections 5.3 and 5.6 outline indicators
of implementation success that should be tracked annually. Using indicators to measure progress
makes the plan relevant and helps sustain the action items. The indicators are broken down into
three different categories: Environmental, Programmatic, and Social Indicators. Environmental
indicators are a direct measure of environmental conditions, such as improvement in water clarity
or reduced median in-lake phosphorus concentration. Programmatic indicators are indirect
measures of restoration activities in the watershed, such as how much funding has been secured
or how many BMPs have been installed. Social indicators measure change in social behavior over
time, such as the number of new stakeholders on the steering committee or number of new lake
monitoring volunteers.

H. Set of criteria: Section 5.3 can be used to determine whether loading reductions are being
achieved over time, substantial progress is being made towards water quality objectives, and if
not, criteria for determining whether this plan needs to be revised.

I. Monitoring component: Section 5.2.5 describes the long-term water quality monitoring
strategy for Danforth Ponds and the lower bays of Ossipee Lake, the results of which can be used
o evaluate the effectiveness of implementation efforts over time as measured against the criteria
in (H) above. The ultimate objective of this plan is to achieve a stable or decreasing trophic state.
This means halting any current trends of declining water clarity, and reducing the probability of
algal blooms and associated depletion of dissolved oxygen concentration in the deeper sections of
Danforth Ponds. The success of this plan cannot be evaluated without ongoing monitoring and
assessment and careful tracking of load reductions following successful BMP implementation
projects.

1.4 PLAN DEVELOPMENT AND COMMUNITY PARTICIPATION PROCESS

On June 3, 2013, FB Environmental Associates presented information to the Steering Committee about
the development of the Ossipee Lake Watershed Management Plan Phase T for Danforth Ponds and the
lower bays of Ossipee Lake at the Town of Freedom library. The presentation provided an overview of
the process of developing a watershed management plan and the role of the Steering Committee in that
process.

A public meeting to kick-off the watershed management plan took place on July 24, 2013 at the Freedom
Town Hall to give interested stakeholders an introduction to the main purpose of the plan and to explain
how the watershed towns and residents can utilize this information to protect Danforth Ponds and the
lower bays of Ossipee Lake.
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On May 15, 2014, FBE presented preliminary
results of the Lakes Loading Response Model
(LLRM) for Danforth Ponds and the lower bays of
Ossipee Lake to the Steering Committee. The
objective of the meeting was to familiarize the
Steering Committee with the model results and help
guide the Steering Committee toward establishing a
water quality goal for the watershed.

On July 12, 2014, GMCG and FBE sponsored a
community forum at Totem Pole Park in Freedom,
New Hampshire. The forum was designed to
provide local stakeholders with background
information about the watersheds and water quality  7he 2074 community forum for Danforth Pond and the Jower
of Danforth Ponds and the lower bays of Ossipee bays of Ossipee Lake had 24 watershed stakeholders in

.. . p attendance. (Fhoto: FB Environmenial)
Lake, to solicit stakeholder concerns, identify
threats to water quality, and prioritize actions to mitigate identified threats,

Twenty-four people attended the community forum and provided valuable input for this plan. Attendees
represented a diverse stakeholder set, including GMCG members, other organizational representatives,
municipal staff, community business members, volunteers, and landowners. Attendees were broken out
into four focus groups of 4-6 people based on areas of concern (roads and septic systems, shorefront
residential, planning and land conservation, and water quality monitoring).

A total of 36 threats were identified, including over-occupancy of homes, lack of enforcement, and
inadequate education on property maintenance and local regulations. From this and additional actions
provided by FB Environmental, a total of 49 action items were identified and prioritized, including
ordinance development or refinement, public educational program development, and water quality
monitoring improvement. Of the four categories at the forum, shorefront residential and planning and land
conservation had the most threats and the greatest number of action items identified. Recommendations
from the forum are listed in the Action Plan (Section 5.2).

This plan was developed through the collaborative efforts of numerous Steering Committee meetings and
conference calls between FB Environmental and outside technical staff, including GMCG, UNH, and
NHDES (see Acknowledgments). Subcommittees of the Watershed Management Plan Steering
Committee for the Danforth Ponds and the lower bays of Ossipee Lake served to review data and goals
regarding water quality and priority BMP identification.

1.5 CURRENT WATERSHED EFFORTS

GMCG is a community-based charitable organization dedicated to the conservation of natural resources
in the QOssipee Lake watershed towns of Eaton, Effingham, Freedom, Madison, Ossipee, Sandwich, and
Tamworth, as well as across the border in Maine, Founded in 1997, GMCG’s mission is to coordinate and
carry out environmental research, education, non-confrontational advocacy, and voluntary land
protection. GMCG also works with municipal leaders and residents to foster a commitment to protect
their natural resources.
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Over the past 17 years, GMCG has developed an extensive water
quality monitoring program and public education and outreach
campaign for the greater Ossipee Lake watershed area.

e Since 2002, GMCG has developed a water quality
monitoring program that includes testing at 30 river and
tributary sites and 5 deep water lake stations.

e Beginning in 2006, GMCG teamed up with the NHDES
to establish a Volunteer Biological Assessment Program
(VBAP) to assess the biological health of aquatic
systems using macroinvertebrate sampling techniques.

» In conjunction with the VBAP, GMCG teamed up with
the NHDES to develop a Trout in the Classroom (TIC)
program for schools that receive 200 Eastern Brook
Trout eggs each vear from the NH Fish & Game’s
Hatchery. The students help to raise the fish to
fingerlings before releasing them into nearby rivers.

Camp Calumet collecting data at the mouth
of the Bearcamp River, {Photo: GMCG)

¢  GMCG and Ossipee Lake watershed towns also collaborate with schools through a Groundwater
Education through Water Evaluation and Testing (GET WET!) program based out of the
University of Maine. Students collect water from their home and test for chloride, nitrate, pH,
hardness, iron, and conductivity. This promotes youth awareness of groundwater and drinking
water quality and adds to a growing database of regional groundwater well quality.

In concert with GMCG activities, the Ossipee Lake Association (OLA) was founded in 2003 as a
volunteer organization dedicated to the long-term protection and preservation of Ossipee Lake and its
bays, rivers, and surrounding land. OLA established an Exotic Species Prevention program in cooperation
with the State’s Weed Watchers program to ensure boaters are properly inspected for invasive species
(e.g. milfoil) before entering the lake. OLA also holds public meetings for interested stakeholders as a
mode of information transmittal pertaining to area lake issues.

The Ossipee Watershed Coalition (OWC) has also worked with GMCG since 2004 to host several
workshops related to cooperative natural resource-based planning. The OWC is a partnership of
municipal officials, community and business leaders, and interested residents who want to protect the
natural resources of the Ossipece Lake watershed through natural resource-based planning. This
cooperative planning ensures natural resource protection and sustainability in light of development and
population growth. The OWC and GMCG have published the Ossipee Watershed Natural Resource Based
Planning Guide and the Ossipee Watershed Municipal Ordinance Book and distributed copies to town
planning boards. A watershed ordinance matrix was also developed to highlight areas of improvement for
each watershed town. Of recent, the OWC has partnered with the Lakes Region Planning Commission
(LRPC) to help four towns update or develop their aquifer protection ordinances.
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1.5.1 Shoreline/Watershed Surveys

A shoreline/watershed survey is designed to locate
potential sources of NPS pollution in an area that
drains to a waterbody, Shoreline/watershed surveys
are an excellent education and outreach tool, as
they raise public awareness by documenting types
of problems, engaging volunteers, and providing
specific information to landowners about how to
reduce NPS pollution on their property. Results of
these surveys are essential to the watershed-based
planning process because they identify individual
NPS sites and prioritize BMP implementation
projects throughout the watershed.

Lack of vegetative buffer, as shown in this photo from the
2013 survey, results in defivery of nutrients and sediments
in the lakes. (Photo: FB Environmental)

A shoreline survey for Danforth Ponds and the
lower bays of Ossipee Lake was conducted on September 28, 2013 by FB Environmental staff and
GMCG volunteers. Teams identified arcas of erosion and stormwater runoff along the shoreline of each
lake by tax parcel. A total of 490 shoreline parcels were evaluated. Fach site was rated for buffer
condition (1-5), bare soil extent (1-4), shoreline erosion extent (1-3), building setback distance (1-3), and
slope (1-3). Lower scores equate to better shoreline condition, while higher scores correspond to
inadequate shoreline condition with extensive erosion. The score for each category was summed for each
site as a total “shoreline disturbance score” used to help with BMP prioritization and highlighting areas
along shorelines where mitigation efforts should be focused. Average disturbance scores for Danforth
Ponds (10.3), Berry Bay (10.4), Broad Bay (11.2), and Leavitt Bay (12.1) were fairly similar and
exhibited high scores for inadequate buffers and exposed or bare soil along shorelines.

A watershed survey was also conducted by Forrest Bell from FB Environmental and Corey Lane from
GMCG on November 20, 2013. The team documented erosion on the roads, properties, driveways, and
municipal areas using cameras and standardized forms. The survey focused on examining sites on public
lands around Danforth Ponds and the lower bays of Ossipee Lake where stormwater runoff was a
significant issue. Areas with eroding soil were especially noted because soil contains phosphorus, the
limiting nutrient of greatest concern for freshwater lakes. Ten sites were identified and rated for impact
level based on location, slope, amount of soil eroded, and proximity to water. Six of the ten sites were
found on roads, two of which were rated as high impact. The other two high impact sites were associated
with a driveway and a commercial property.

The results from the shoreline and watershed surveys were compiled and prioritized. High priority sites
and recommendations were listed in the Action Plan (Sections 3.4, 4.2.1, and 5.2).
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2. WATERSHED CHARACTERIZATION

2.1 LOCATION & CLIMATE

Located in the Lakes Region of east central New Hampshire, just south of the White Mountains, Danforth
Ponds and the lower bays of Ossipee Lake (Leavitt Bay, Broad Bay, and Berry Bay) have been long
treasured as a recreational haven for summer vacationers and year-round residents. The 33 square-mile
watershed of Danforth Ponds and the lower bays of Ossipee Lake is one of the oldest summer vacation
spots in New Hampshire and offers fishing, hiking, boating, sailing, canoeing, kayaking, swimming, golf,
and tennis in the summer, and ice fishing, cross-country skiing, and snowmobiling in the winter. The
watershed of the study lakes are spread across five towns, with 47% of the watershed in Freedom, 24% in
Eaton, 13% in Effingham, 12% in Madison, and 5% in Ossipee.

Danforth Ponds and the lower bays of Ossipee Lake are situated within a temperate zone of converging
weather patterns from the hot, wet southern regions and the cold, dry northern regions, which causes
various natural phenomena such as severe thunder and lightning storms, hurricanes, and heavy snowfalls.
The area experiences moderate to high rainfall and snowfall, averaging 51.7 inches of precipitation
annually (data collected from 1981-2010 at the Tamworth, NH weather station; NOAA NCDC, 2014).
Temperature generally ranges from 10 °F to 58 °F with an average of 21.5 °F in winter and 65.1 °F in
summer (NCDC, 2014).

2.2 POPULATION, GROWTH TRENDS, AND LAND COVER

2.2.1 Population and Growth Trends

Most lakeshore residents in the watershed of Danforth
Ponds and the lower bays of Ossipee Lake are
seasonal and enjoy the natural beanty of the landscape
from Independence Day to Labor Day. These seasonal
residents and visitors utilize various property types
around the lake shore, including private camps,
private rental camps, group rental cottages, family
resorts, children’s camps, and overnight cabins.

Understanding population growth and demographics,
and ultimately development patterns, provides critical
insight into watershed management, particularly as it
pertains to lake water quality. According to the U.S.

b . Development in the watershed changes the natural land
CenSuS Bureau, the populatlon Of Ca.n'on County n cover ﬂ;arpmredg lake warerqyaﬁg.{ Al new

2010 was 47,698, representing a 9.4% increase in  development should be managed carefully to mimic

natural conditions by infilfrating stormwater runoff during
storm events. {(Photo: FB Environmental)

population since the 2000 census (NHOEP, 2011).
There is limited public transportation in the area, and
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most people use personal vehicles in their daily commute. Residents are attracted to the watershed of
Danforth Ponds and the lower bays of Ossipee Lake for its small town character and easy commute by
vacationers in northern and southern New England.

From 2000 to 2010, the populations of Effingham, Freedom, Eaton, Ossipee, and Madison increased by
14%, 14%, 1%, 4%, and 21%, respectively (NHOEP, 2011). Based on census data, the Town of Eaton
experienced the lowest percentage change in population among the towns in the watershed, while the
Town of Madison experienced the greatest change. The majority of watershed towns have experienced
annual growth rates greater than the annual growth rate of Carroll County (Table 2.1).

Table 2.1: Population growth rates for watershed communities of Danforth Ponds and the lower bays of
Ossipee Lake.

50-¥r Annual  20-¥r Annual  10-¥r Annual
County/Town 1960 1970 1980 1990 2000 2010 Growth Rate  Growth Rate  Growth Rate
{1960-2010) {1990-2010) {2000-2010)

Carroll 15821 18548 27,929 35410 43608 47,698 4.03% 1.74% 0.94%
Effingham 329 360 599 941 1,273 1,465 6.91% 2.78% 1.51%
Freedom 363 387 720 935 1,303 1,489 6.20% 2.96% 143%
Eaton 151 221 256 362 375 393 3.21% 0.43% 048%
Ossipee 1,409 1,647 2,465 3,309 4,211 4,345 4.17% 1.57% 0.32%
Madison 429 572 1,051 1,704 1,984 2,502 9.66% 2.34% 261%

The majority of the population for all watershed towns fall within the 20-64 age category. Residences in
these watershed towns comprise a high percentage of seasonal (30-52%) and renter occupied (6-12%)
homes (Table 2.2). These statistics illustrate the well-known fact that the Lakes Region is an attractive
tourist destination for those seeking a tranquil summer retreat, particularly along the shores of Danforth
Ponds and the lower bays of Ossipee Lake,

Table 2.2: 2010 population demographics for watershed communities of Danforth Ponds and the lower
bays of Ossipee Lake.

w/conty/iown  Towlpop A9 Aaed  pged towl G2l OGO semona T
Houses Houses Houses
New Hampshire 1316470 325802 812400 178268 614,754 84% 60% 10% 25%
Carroll County 47,818 9,798 28,182 9,838 39,813 53% 42% 42% 1%
Effingham 1,465 317 925 223 963 64% 55% 30% 9%
Freedom 1,489 262 827 400 1,580 44% 38% 52% 6%
Eaton 393 53 255 85 291 67% 55% 30% 12%
Ossipee 4,345 924 2,578 843 3,057 60% 48% 34% 12%
Madison 2,502 545 1,535 422 1.877 57% 48% 39% 9%
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The desirability of Danforth Ponds and the lower bays of Ossipee Lake as a recreational destination will
likely stimulate continued population growth in the future. Growth figures and estimates suggest that
communities within the watershed should consider the effects of current municipal land-use regulations
on local water resources. As the region’s watersheds are developed, erosion from disturbed arcas

increases the potential for water quality decline.

2.2.2 Land Cover

Characterizing land cover within a watershed on a spatial
scale can highlight potential sources of NPS pollution that
would otherwise go unnoticed in a field survey of the
watershed. For instance, a watershed with large areas of
developed land and minimal forestland will likely be more at
risk for NPS pollution than a watershed with well-managed
development and large tracts of undisturbed forest,
particularly along headwater streams.

Today, development accounts for 11% of the watershed, while
forested areas dominate at 79% (Figure 2.1). Wetlands and
open water (aside from the surface areas of Danforth Ponds
and the lower bays of Ossipee Lake) represent 3% and 6% of
the watershed, respectively. Agriculture represents only 1%,
and includes row crops, grazing pastures, and hayfields. These
trends coupled with the recent water quality analysis (Section
3) may suggest that new development of residential,
commercial, and agricultural land may be affecting the water
quality of wetlands, lakes, and ponds in the watershed.

Developed areas within the watershed of Danforth Ponds and
the lower bays of Ossipee Lake are characterized by
impervious surfaces, including areas with asphalt, concrete,
and rooftops that force rain and snow that would otherwise
soak into the ground to runoff as stormwater. Stormwater
runoff carries pollutants to waterbodies that may be harmful to
aquatic life, including sediments, nutrients, pathogens,
pesticides, hydrocarbons, and metals. Studies have shown a
link between the amount of impervious area in a watershed
and water quality conditions (CWP, 2003). In one study,
researchers correlated the amount of pathogens in a waterbody
to the percentage of land with impervious cover in a watershed
(Mallin ef al., 2000).

The total impervious cover is relatively low at 6% in the
watershed of Danforth Ponds and the lower bays of Ossipee
Lake, and is limited primarily to areas along major routes

| Darfarth Ponds ard the Lower Bays of Dssipes Lake:
| eusy Areo o se

Land cover within the watershed of Danforth
Pond and the lower bays of Ossipee lake is
dominated by forest (see Appendix B for larger
map).

‘Wetand icults
Open Water 3% Agn:; .

.3

Developed
11%

Farest/Fleld

Figure 2.1: Land cover in the watershed of
Danforth Pond and the lower bays of
Ossipee Lake.
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along the lakes and through the watershed. The build-out analysis conducted for the watershed, coupled
with projected population growth trends, indicates that the percentage of impervious cover will continue
to increase. Therefore, it is imperative that watershed communities incorporate LI techniques into new
development projects. More information on LID strategies and BMP implementation can be found in the
Action Plan in Section 5.2.

2.2.3 Protected and Public Lands

Land conservation is essential to the health of a region,
particularly for the protection of water resources,
enhancement of recreation opportunities, vitality of local
economies, and preservation of wildlife habitat. Considerable

effort by watershed towns and private individuals has gone e ]
into the protection of land in the watershed of Danforth Ponds

and the lower bays of Ossipee Lake not only to protect critical

wildlife habitat and other environmentally-sensitive land and

water resources, but also to provide low-impact, public %

recreational access to these natural rtesources. Land
conservation is one of many tools for protecting lake water
quality for future generations. Conservation land in the

watershed of Danforth Ponds and the lower bays of Ossipee o
Lake covers 6.79 square miles (4,346 acres) or approXimately .
21% of the watershed.

. - Conservation land (green) covers 21% of the
2.3 PHYSICAL FEATURES watershed of Danforth Pond and the jower bays

of the Ossipee Lake {gray).
2.3.1 Topography

Danforth Ponds and the lower bays of Ossipee Lake exist at 410 feet above sea level (fasl) and are
encompassed by mountainous woodlands in all directions. The highest peaks in the watershed are located
to the north on Manson Hill at 1,467 fasl and to the southeast on Green Mountain at 2,188 fasl. Green
Mountain drains to Phillips and Leavitt Brooks.

2.3.2 Soils and Geology

The composition of soils surrounding Danforth Ponds and the lower bays of Ossipee Lake reflects the
dynamic geological processes that have shaped the landscape over millions of years. Over 380 million
years ago, the region was under a shallow sea from a sinking continent; layers of mineral deposition
compressed to form sedimentary layers of shale, sandstone, and limestone known as the Littleton
Formation (Goldthwait, 1968). The Earth’s crust folded under high heat and pressure to form
metamorphic rock comprising the parent material — schist, quartzite, and gneiss. This parent material has
since been modified by bursts of igneous rock intrusions known as the New Hampshire Plutonic Series
(300 million years ago) and the White Mountain Plutonic Series (120 million years ago) (Goldthwait,
1968).
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The current landscape formed 12,000 years ago at the end of the Great Ice Age as the mile-thick glacier
over half of North America melted and retreated, scouring bed rock and depositing glacial till to create the
deeply scoured basin of lakes. The retreating action also eroded nearby mountains composed of granite,
quartz, gneiss, and schist, leaving behind remnants of drumlins and eskers from ancient stream deposits.
The glacier deposited more than three feet of glacial till (mix of coarse sand, silt, and clay), laying the
foundation for invading vegetation and meandering streams as the depression basins throughout the
region began to fill with water (Goldthwait, 1968).

The watershed of Danforth Ponds and the lower bays of Ossipee Lake are characterized by multiple soil
series. Over 3,130 acres (16%) of the watershed is underlain by the Monadnock and Berkshire soil series;
2,815 acres (14%) is underlain by Colton gravelly loamy fine sand soil series; 2,244 acres (11%) is
underlain by Lyman-Berkshire fine sandy loams soil series; 2,023 acres (10%) is underlain by Lyman-
Berkshire-Rock outcrop complex soil series; and 1,168 acres (6%) is underlain by Becket fine sandy loam
soil series (Table 2.3).

Table 2.3: Dominant soil series found in the watershed of Danforth Ponds and the lower bays of Ossipee
Lake. Source: USDA, 1977,

Soil Series Name soil Ert?sion Parent Material Water.Holding Permeability
_ __Potential Capacity
Monadnock/Berkshire  Low Sandy glacial till on upland hills and plains Moderate Maderate
Colton Low Glacial outwash near streams or lakes Low Rapid
Lyman-Berkshire Moderately Low  Glacial till in hilly uplands and mountains Low Moderate
Becket Moderately High  Sandy glacial till on oval hills and mountainsides Moederate Moderate

Other soil series present in the watershed include Berkshire aforth Ponds 58 th Toter BOrE ST i Lo .
fine sandy loam (980 acres), Skerry fine sandy loam (898 eyl
acres), Henniker fine sandy loam (864 acres), Naumburg : : '
loamy sand (552 acres), Pillsbury fine sandy loam (540 acres),
Adams loamy sand (519 acres), Peru fine sandy loam (454
acres), Champlain loamy sand (427 acres), Waumbek fine
sandy loam (407 acres), Woodstock-Bice fine sandy loam (337
acres), Boscawen gravelly loamy sand (300 acres), Chocorua
mucky peat (253 acres), Croghan loamy fine sand (216 acres),
Limerick silt loam (211 acres), Metacomet fine sandy loam
(189 acrs), Leicester-Moosilauke fine sandy loam (188 acres),
Paxton fine sandy loam (153 acres), Marlow fine sandy loam
(141), Ossipee mucky peat (122 acres), Duane fine sandy loam
(113 acres), Woodstock-Bice-Rock outcrop complex (95
acres), Rock outcrop (48 acres), Bucksport mucky peat (32
acres), Sunday loamy fine sand (29 acres), Podunk fine sandy
loam (22 acres), Pits (13 acres), Henniker-Gloucester fine  Moderately high to high soil erosion potential
sandy loam (10 acres), Acton fine sandy loam (7 acres), i cover 40% of the quteryedl (Append &
Salmon very fine sandy loam (6 acres), Whitman loam (5 acres), and Nicholville silt loam (3 acres).
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Soil erosion potential is dependent on a combination of factors, including land contours, climate
conditions, soil texture, soil composition, permeability, and soil structure (O’Geen et al. 2006). Soil
erosion potential should be a primary factor in determining the rate and placement of development within
a watershed. Soils with negligible soil erosion potential are primarily low lying wetland areas near
abutting streams. The soil erosion potential for Danforth Ponds and the lower bays of Ossipee Lake
watershed was determined from each soil class hydrologic group (or runoff potential) as classified by the
Natural Resources Conservation Service (NRCS) in the Hydrology National Engineering Handbook, May
2007, Part 630 (210-VI-NEH).

Moderately high and high soil erosion potential areas, which account for 40% of the watershed, are
concentrated in the higher elevation areas in the northern and southern headwaters of the watershed. Low
to moderately low erosion potential areas, which account for 54% of the watershed, are found primarily in
the flatter, intact forests throughout the watershed. Development should be restricted in areas with highly
erodible soils due to their inherent tendency to erode at a greater rate than what is considered tolerable
soil loss. Since a highly ercdible soil can have greater negative impact on water quality, more effort and
investment is required to maintain its stability and function within the landscape, particularly from BMPs
that protect steep slopes from development and/or prevent stormwater runoff from reaching water
resources.

2.3.3 Wetlands, Streams, Open Water, and Riparian Habitat

Danforth Ponds and the lower bays of Ossipee Lake provide a
plethora of critical water resources for the surrounding
landscape, including 603 acres of wetlands, 1,229 acres of open
water, and 47 miles of major streams. The riparian habitat of
these waterbodies is home to a diverse community of fish, birds,
mammals, and plants that are dependent on clean water quality

Riparian Habitat refers to
the type of wildlife habitat
found along the banks of a

to flourish. Wetlands can maintain this necessary water quality lake, river or stream and
by acting as a filter of nutrients and sediments from incoming associated waterbodies.
stormwater runoff. Any decrease in the extent of wetlands as a Not only are these areas
consequence of development will limit this natural filtration and ecologically diverse, but
cause detrimental long-term effects on water quality and they also help protect

diversity of inhabiting species. water quality by preventing

New Hampshire Fish & Game ranks habitat based on value to erosion and filtering
the state, biological region, and supporting landscape. According polluted stormwater runoff
to this schema, the majority (88%) of the watershed of Danforth
Ponds and the lower bays of Ossipee Lake is considered Tier 1
for highest ranked habitat in the State of New Hampshire. This
arca includes the major ponds, bays, and tributaries in the
watershed, along with their contributing matrix forests. A
smaller portion (10%) of the watershed, particularly hillslopes and wetlands, is considered Tier 2 for
highest ranked habitat in the biclogical region. Other land in the southemn portion of the watershed is
considered Tier 3 for the supporting landscape. A map detailing priority habitats for conservation based
on the NH Wildlife Action Plan can be found in Appendix B.

by trapping nutrients and
sediments.
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The watershed of Danforth Ponds and the lower bays of
Ossipee Lake is characterized primarily by mixed forest that
in¢cludes both conifers (white pine, hemlock, larch, spruce, and
juniper), and deciduous tree species (maple, birch, beech, ash,
red oak, alder, and poplar). Fauna that enjoy these rich forested
resources include land mammals (moose, deer, black bear,
coyote, bobcats, fisher, fox, raccoon, weasel, porcupine,
muskrat, mink, chipmunks, squirrels, and bats), water
mammals (muskrat, otter, and beaver), land and water reptiles
and amphibians (turtles, snakes, frogs, and salamanders),
various insects, and birds (herons, loons, gulls, multiple
species of ducks, wild turkeys, cormorants, bald eagles, and
song birds).

Danforth i’ﬁ\nds andjtlle""r
Lower Bays of Ossipee Lake:
7 loke sa:.hfmet.-y__

Fish are an important natural resource for sustainable
ecosystem food webs and provide recreational opportunities.
Warmwater fish species present in Danforth Ponds include 5,00 of Danforth pond and the tower
largemouth bass, smallmouth bass, yellow perch, sunfish,  says of Ossipee take unH GRANIT:
pickerel, and brown bullhead. Appendix ).

2.3.4 Lake Morphology and Morphometry
Areal water load is a term used
The morphology (shape) and morphometry (measurement of

shape) of lakes are considered reliable predictors of water
clarity and lake ecology. Large, deep lakes are typically clearer
than small, shallow lakes as the differences in lake area,
number and volume of upstream lakes, and flushing rate affect
lake function and health.

to describe the amount of water
entering a lake on an annual
basis divided by the lake’s

surface area.

The surface area of Danforth Ponds and the lower bays of Ossipee Lake is 1.37 square miles (877 acres)
with mean depths of 23.3 ft (7.1 m) and 50.5 ft (15.4 m), respectively) and maximum depth of 73 feet
(22.3 m) in Broad Bay. There are 14.0 miles of shoreline and 21,698,000 cubic meters of water volume in
Danforth Ponds and the lower bays of Ossipee Lake'. The areal water load is 1,076 m/yr, and the water
in Danforth Ponds and the lower bays flushes on average 135 times each year {~31 times for Danforth
Ponds, ~34 times for Broad Bay, ~221 times for Leavitt Bay, and ~254 times for Berry Bay). In
comparison, Ossipee Lake flushes 4.6 times each year.

2.3.5 Direct and Indjrect Drainage Areas

The most significant tributary to the lower bays of Ossipee Lake is the Ossipee River, which enters Broad
Bay downstream from the outlet to Ossipee Lake. The Ossipee River accounts for nearly all the water in
the lower bays (89%). Other major inlets to the lower bays include Cold, Phillips, Leavitt, and Square
Brooks and an unnamed stream that flows south from Danforth Ponds to Broad Bay, Danforth Ponds are

1 Lake volume was calculated for the Jakes based on the most recent bathymetry data provided by NHDFES, Using the hydrologic
budget determined by the land use model new fushing rates were calculated for the lakes.
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fed by a wetland located in the Town of Eaton. These tributaries and the contributing land cover of their
watersheds are important to the water quality of Danforth Ponds and the lower bays of Ossipee Lake.

Watershed load (runoff and tributary flow) accounts for 99% of the water entering Danforth Ponds and
the lower bays of Ossipee Lake, which makes the condition of tributaries and their associated land covers
critical to water quality. Additional inputs to Danforth Ponds and the lower bays of Ossipee Lake are from
rainfall (1%). The large volume of water entering these lakes directly or indirectly via tributary streams
makes phosphorus loading from these subwatersheds of major importance for lake management. High
phosphorus inputs can result in nuisance algal blooms that damage the ecology and aesthetics of a lake.
As a result, reducing phosphorus inputs to Danforth Ponds and the lower bays of Ossipee Lake from
tributaries should be a high management priarity. A detailed summary of the nutrient loading analysis for
Danforth Ponds and the lower bays of Ossipee Lake is provided in Section 3.2.3.

2.4 INVASIVE PLANTS

The introduction of non-indigenous invasive aquatic
plant species to New Hampshire’s waterbodies has
been on the rise. These invasive aquatic plants are
responsible for habitat disruption, loss of native plant
and animal communities, reduced property values,
impaired fishing and degraded recreational
experiences, and high control costs. Once established,
invasive species are difficult and costly to remove.
Milfoil was first discovered in Danforth Ponds in the
early 1980’s and spread to Broad Bay, Phillips Brook,
and eventually Leavitt Bay. The Broad-Leavitt Bay
Association took immediate action to eradicate the Variable miffoil is an invasive plant species that has
milfoil by hand-pulling the weeds during annual infiftrated Danforth Pond and the lower bays of Ossipee
drawdowns. By 2003, the OLA applied chemical .o%e (Wit the exception of Berry Bay).

treatment to dense milfoil patches in Phillips Brook. A

milfoil management plan was developed for the area based on expert recommendations by the NHDES,
The plan is managed and carried out by the milfoil subcommittees of the Freedom and Ossipee
conservation commissions, The OLA established an Exotic Species Prevention program in cooperation
with the State’s Weed Watchers program to ensure boaters are properly inspected for invasive species
(e.g. milfoil) before entering the lake. Education pamphlets that detail infestation areas in each waterbody
are distributed at these public boat launch locations. In 2014, the Town of Freedom established an
Aquatic Invasives Species Committee, which obtained funding from state, private, and local sources to
help monitor and control milfoil infestation.

In summer 2014, multiple herbicide treatments and hand-pullings of milfoil, totaling an area of 2.7 acres,
were conducted at Danforth Ponds. A survey was also completed by the NHDES on August 20, 2014 to
document all infestation sites at Danforth Ponds, which showed less milfoil in 2014 than in previous years
likely due to a combination of eradication efforts and the preceding cold winter (pers.comm., John
Shipman, OWC). A new milfoil infestation site was discovered by Susan Marks in the channel connecting
Leavitt Bay and Berry Bay, which puts Berry Bay at risk for milfoil infestation,
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3. ASSESSMENT OF WATER QUALITY

This section provides an overview of the water quality standards that apply to Danforth Ponds and the
lower bays of Ossipee Lake, the methodology used to assess water quality, and recommendations for
managing these lakes to prevent future decline in water quality. Leavitt and Broad Bays are both on the
2012 303(d) list of New Hampshire impaired waters’. The impairment listing is for aquatic life based on
observed low dissolved oxygen (DQO) and presence of non-native aquatic plants in the lakes. The outlet
stream from Danforth Ponds to Broad Bay is listed as impaired for aquatic life because of low pH. Low
levels of oxygen (anoxia) at depths greater than 20 feet (6 meters) have also been consistently observed at
Danforth Ponds. This plan focuses on total phosphorus (TP) as a driver of overall lake health and the
likely culprit for the DO impaimment. Lakes with excess nutrients, particularly phosphorus, which is
considered the limiting nutrient in freshwater systems, are overproductive and may experience symptoms
of water quality decline, including algal blooms, fish kills, decreased water clarity, loss of aesthetic
values, and beach closures. Decomposition of accumulated organic matter from dead algal blooms and
plants, such as milfoil, can result in anoxia in bottom waters, which can release phosphorus back into the
water column as food for algae and plants and can also be lethal to fish and other aquatic organisms,

3.1 APPLICABLE WATER QUALITY STANDARDS AND CRITERIA

The State of New Hampshire is required to follow federal
regulations under the Clean Water Act (CWA) with some

flexibility as to how those regulations are enacted. The main The Clean Water Act (CWA)
components of water quality regulations include designated requires states to establish
uses, water quality standards and criteria, and antidegradation water quality standards and
provisions. The Federal CWA, the NH RSA 485-4 Water conduct assessments to ensure

Pollution and Waste Control, and the NH Surface Water
Quality Regulations (Env-Wgq 1700) are the regulatory bases
for governing water quality protection in New Hampshire.
These regulations form the basis for New Hampshire’s
regulatory and permitting programs related to surface water.
States are required to submit biennial water quality status
reports to Congress via the USEPA. The reports provide an inventory of all waters assessed by the State
and indicate which waterbodies exceed the State’s water quality standards.

that surface waters are clean
enough to support human and
ecological needs.

3. 1.1 Designated Uses & Water Quality Classification

The CWA requires states to determine designated uses for all surface waters within the state’s
jurisdiction. Designated uses for surface waters include aquatic life, fish consumption, shellfish
consumption, drinking water supply, primary contact recreation (swimming), secondary contact
recreation (boating and fishing), and wildlife, Lakes can have multiple designated uses.

2 http://des.nh.gov/organization/divisions/water/wmb/swqa/2012/index.htm
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