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A picture of Squam Lake in 1906:

«_ ashes from the puffing steamers towing thin rafis of logs ... coal,
broken bottles, tin cans, dead fish, dead puppies and kittens, unwanted
sandwiches, ovange peel, a broken dinner set (on decp Haven Reef). There
were old boats sunk full of stones ... sawdust from the sawmill on White Oak
Brook, which settied feet thick on the white sand bottom of Piper Cove,
driftwood, half-sunken trec-tops ... sewage, old mattresses, broken chairs,
house refuse of every conceivable kind, some a menace to health, much else
equally menacing to navigation ... Later came automobile tires, pieces of
damaged machinery and engine oil which fouled all the surface and killed
fish as well as water plants ...”

From A Condensed History of the Squam Lakes Association, edited by Susan Baker Keith
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Chapter 1. Introduction - Description of the Planning Process

History of Local Cooperative Action in the Squam Lakes Area

Any plan for the Squam Lakes watershed, if it is to succeed, must grow from the convictions of people
who live and work in the Squam communities -- who appreciate at first hand the need to protect the Squam
Lakes and hills. For in the end, a Squam area plan must be implemented locally. It must have the support of
local boards and officials, and they must be backed, in turn, by a citizenry convinced that an area plan is
important enough to warrant the cooperation, compromise and changes in use habits and expectations that will
be required to make such a plan work.

Fortunately, the record in this respect is a strong one in the Squam region. There is a long history of
local cooperative action for the benefit of the Squam Lakes, stretching back to the beginning of this century.
At that time, Squam Lake was effectively reclaimed by a group of lake property owners who banded together
in 1904 to form a new Squam Lake Improvement Association (now the Squam Lakes Association).

A picture of a Squam Lake badly in need of improvement is graphically described in this excerpt from
A Condensed History of the S.L.A, edited by Susan Baker Keith, in which she talks about the origins of the "war
against pollution” that began in 1906:

"... ashes from the puffing steamers towing thin rafts of logs... coal, broken bottles, tin cans, dead fish,
dead puppies and kittens, unwanted sandwiches, orange peel, a broken dinner set (on Deep Haven
Reef). There were old boats sunk full of stones... sawdust from the sawmill on White Oak Brook, which
settled feet thick on the white sand bottom of Piper Cove, driftwood, half-sunken tree-tops... sewage,
old mattresses, broken chairs, house refuse of every conceivable kind, some a menace to health, much
else equally menacing to navigation... Later came automobile tires, pieces of damaged machinery and
engine oil which fouled all the surface and killed fish as well as water plants..."

The same spirit that delivered Squam from such a degraded state clearly will be needed to deal with
the ever-growing lake use and development pressures that lie ahead for the Squam watershed. That spirit of
cooperation among all types of current and potential watershed interests -- shore property owners, town
residents, visitors, developers, hillside dwellers, commercial enterprises, and other -- will have to be harnessed
to the larger needs of watershed protection.



The history of such cooperative action in the interests of the Squam Lakes speaks well for the future.
But the task will not be easy. The many contending -- and in some cases, competing -- uses that are projected
for the lake surfaces and for the surrounding lands will have to be secondary to the overriding goal of watershed
preservation. Such voluntary subordination of private interests to the larger needs of Squam as a whole will
require not only sacrifices, but also a sense on everyone’s part that the sacrifices are being fairly apportioned -
that everyone is contributing equally to a commonly-held objective.

Background of the Squam Lakes Watershed Planning Process

During the Summer of 1984, the New Hampshire Council on Resources and Economic Development
(CORD), in response to a request from Governor Sununu, held a series of meetings in the Lakes Region to
investigate growth related problems affecting the State’s lakes. The result of these meetings was a report which
addressed seven major issues of concern, namely: leasing of State land, docks and moorings, boating, water
milfoil and aquatic weeds, old septic systems, growth management, and lake management planning. This report,
prepared by CORD and submitted to the Governor in February, 1985 discussed the problems raised and also
presented recommendations. With regard to lake management planning, the report recommended that the
Office of State Planning, in cooperation with communities in a lake watershed, prepare a lake management plan.
This plan would be designed to assure that activities on and around a lake would not exceed the capacity of that
body of water to accommodate such activities.

In September, 1985 the boards of selectmen of the five towns abutting Squam and Little Squam Lakes
wrote to the Governor requesting assistance in preparing a lake management plan for their watershed. Governor
Sununu responded to their requests by directing OSP to initiate a project for the Squam Lakes. This initiative
was reinforced in the spring of 1986, when the legislature enacted Chapter 45, which directed the Office of State
Planning to establish a pilot watershed planning project with several towns contiguous to a great pond.

A brief chronology of the Squam Lakes watershed planning process is presented on pages 1-6 to 1-10.

Purposes of the Pilot Planning Project

The purposes which have guided the development of the Squam Lakes Watershed Plan are the
following:

- To develop, in collaboration with the municipalities affected, with conservation organizations
and with State agencies, a lake management plan for the Squam Lakes watershed, whose
purpose is to assure that activities permitted on and around the lakes will not exceed the
capacity of the waterbodies to accommodate them.



- To develop a model lake watershed management plan for use as a guide for other watershed
planning efforts in New Hampshire.

- To explore innovative land use planning and management approaches, and to propose
recommendations for implementing these approaches at both State and local levels.

- To demonstrate applications of geographic information technology and the GRANIT data base
to the watershed planning process.

Local involvement in the Planning Process

Local guidance was provided to the project through the Squam Lakes Watershed Advisory Committee
(SLWAC), with representatives from each watershed town’s board of selectmen, planning board and
conservation commission. Committee membership also included conservation and other local organizations.
Formal designation of members to the Committee by the respective organizations or local government was an
important factor in assuring a sense of legitimacy to their participation. The names of individuals who
participated in the project are found in Figure 1-1.

Working Goals and Objectives

The Squam Lakes Watershed Advisory Committee began meeting informally during the spring and
summer of 1988, and developed a working set of goals and objectives. Over the course of the project, these were
refined and supplemented. The seven initial goals for the Squam Lakes watershed planning process addressed
land and water capability, water quality, wildlife habitat, environmental education, access, land acquisition and
the socio-economic implications of the watershed plan.

Inventory and Analysis

The first step in any water resources planning project is to define the study area. The focus of this pilot
project is the Squam Lakes and their watershed. Consideration of the entire Squam watershed is necessary in
order to plan for and manage such a significant surface water resource. Since portions of six towns lie within
the watershed, the study area serves as an example of how natural drainage divides seldom coincide with political
boundaries. Intermunicipal cooperation is essential to effectively implement management plans for such
watersheds.

One of the most basic, yet critical elements of any planning process is the data collection phase. It is
important to make sure that the plan includes the solid, scientific and statistical basis for its recommendations.



Figure 1-1. Squam Lakes Watershed Advisory Committee
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Kirk R. Meloney
Susan H. Power
Willis Holland
Earl Hansen
Tink Taylor
David M. Morton
Dave Erler
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Holderness Conservation Commission
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Sandwich Board of Selectmen
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Squam Lakes Association

Lakes Region Planning Commission
Squam Lakes Conservation Society

Squam Lakes Association

Squam Lakes Association

Audubon Society of New Hampshire
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As part of the municipal master planning process, local officials are advised to compile and present information
regarding land use, housing, transportation, public utilities, community facilities, recreation, and resource
conservation and preservation. An intermunicipal watershed plan should consider some of this information,
though in a more general fashion than is appropriate for municipal planning purposes. There should be an
emphasis on how the physical and socio-economic characteristics of the communities interrelate within the
watershed.

In order to address the goals of the Squam Lakes Watershed Plan with sound recommendations, data
was compiled regarding soils, hydrology, land use, land cover, groundwater availability, geology, topography,
wildlife habitat, lake water quality, and potential threats to water resources. Some of this data has come from
existing sources, such as the USDA Soil Conservation Service County Soil Surveys for Belknap, Carroll and
Grafton Counties, USGS topographic maps and the USGS Groundwater Availability maps for the Pemigewasset
River Basin. Other information, such as the land use data, has been interpreted from aerial photographs to
show changes in land use over time. Water quality monitoring data for Squam Lakes was available from the
UNH Lakes Lay Monitoring Program and Freshwater Biology Group, and also from the NH Department of
Environmental Services. Where needed information was not available, it was compiled by OSP staff, with
assistance from technical experts. Examples are information on critical wildlife habitat areas, land in current
use and potential threats to water resources throughout the watershed.

All of the data collected were mapped at a scale of 1:24,000 using USGS topographic quadrangle maps.
The information was then digitized for entry into the State’s computerized geographic information system,
GRANIT. GRANIT is a computerized data base which utilizes ARC/INFO software. Mapped features such
as roads and streams are entered into computer form as lines. Features such as land parcels, soil units and
forest stands are entered as areas or closed polygons. Other features such as access sites or water quality
monitoring sites are entered as points. Quantitative and qualitative characteristics associated with each of these
geographic features are stored in the data base as well.

a

The Squam Lakes watershed planning project has offered a unique opportunity to test the analytical
capabilities of the GRANIT system for watershed planning purposes. A good deal of time and effort was put
into data base development for the Squam watershed over the period of fall 1988 through the spring of 1989.
For this project, GRANIT has been used to select, overlay, compare and combine data layers, to put buffers
around features, compute acreage, and display information in a variety of graphic forms. More detail about how
these capabilities were used for Squam watershed planning is provided in various sections of the plan.

Watershed Plan Recommendations
The Squam Lakes planning project was intended to be a prototype to guide communities in other

watersheds statewide. Therefore, the Office of State Planning sought to explore a range of management options
for consideration by the SLWAC. These alternatives were evaluated by the Committee to determine their
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suitability for use in the watershed. Their applicability to other watersheds, having different needs and
characteristics, must be determined by local officials in the communities potentially affected.

Many of the recommendations offered in this plan can be implemented by municipalities through the
exercise of existing powers: by amending local zoning ordinances and subdivision regulations; by improving
wetlands inventories; by acquiring conservation easements along streams and around wetlands; and by other
means. Other recommendations would require legislative action, such as the establishment of lakes use zoning.
The task of implementing these recommendations falls primarily to the communities in the watersheds and to
the residents and property owners, concerned citizens and civic and conservation organizations, to support local
officials and to urge State action where appropriate.

CHRONOLOGY OF SQUAM LAKES WATERSHED PLANNING PROJECT

Summer 1984 At Governor Sununu’s request, the NH Council on Resources and Develop-
ment (CORD) began a study of the growth-related problems affecting New
Hampshire’s lakes.

February, 1985 CORD adopted a report, prepared by the NH Office of State Planning, which

included recommendations that the NH Office of State Planning (OSP) define
a planning process for lakes management for both State and local officials.

March, 1985 Selectmen from five Squam Lakes watershed area towns wrote to the Governor,
who in turn directed OSP to initiate the Squam Lakes watershed planning
project.

May 5, 1986 The Legislature approved a pilot program, to be developed by OSP, as a part

of Chapter 45 of the Laws of 1986. The Legislature also established the Water
Protection Assistance Program within OSP during that session. The purpose
of the WPAP is to encourage and assist municipalities to plan for the
management and protection of water resourtes in New Hampshire.

January 12, 1988 OSP initiated the Squam Lakes watershed planning project, circulated a draft
work program, and formed the Squam Lakes Watershed Advisory Committee
(SLWACQ).

March, 1988 OSP held two preliminary meetings with federal, State, regional and local

parties to solicit technical input to the project and its work program.

May 25, 1988 The work program was finalized.
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June 15, 1988

June 22, 1988

July 6, 1988

August 3, 1988

August 10, 1988

September 1, 1988

September 21, 1988

The first informal meeting of the SLWAC was held at the Science Center of
NH, to discuss the development of goals and objectives. It was suggested that
New Hampton be invited to join the project, even though the town has no
lakeshore frontage. New Hampton joined shortly thereafter.

A subcommittee of interested individuals met in Center Harbor to refine goals
and objectives for the project. They reported their findings back to the full
Squam Lakes Watershed Advisory Committee on July 6, 1988.

The SLWAC met to discuss the goals formulated by the subcommittee. They
also worked on strategies for developing the information that would be needed
to address the issues behind the goals. Many individuals who were present
volunteered to provide technical assistance. Plots of existing land use data
generated by the State’s geographic information system were also presented to
the group at this meeting.

" An informal SLWAC meeting was held, with participation from technical

professionals from federal, State and private agencies. Individuals formed
subcommittees to study each goal and identify what work either had been or
needed to be done to address the issues. Available resources were identified,
along with the appropriate parties to carry out recommended actioms. A
consensus was reached on the working goals for the project. Concern was
expressed that the Committee should be formalized, with official appointments
to be made by the planning board, conservation commission and board of
selectmen for the six watershed towns and from each private interest group.

OSP staff met to discuss project strategies. Included in the discussions were
the need for formalization of the Squam Lakes Advisory Committee, and the
development of a schedule for data entry to NH GRANIT, so that geographic
information system technology could be used during the project.

OSP drafted an outline for the watershed plan. A schedule was developed for
data development and the analysis needed to address the project goals.

OSP met with selectmen from the watershed towns to discuss designation of
official representatives for the Squam Lakes Watershed Advisory Committee.
As a result of this meeting, formal appointments were made.



September, 1988 -
August, 1989

August 2, 1989

August 22, 1989

September 12, 1989

September, 1989 -
October, 1989

September 26, 1989

OSP carried out extensive data collection and analysis. Work meetings were
held to solicit input from technical professionals in the areas of land capability,
water quality, wildlife habitat and access opportunities on the Squam Lakes.
Analysis of the data was performed by the University of New Hampshire using
the NH GRANIT technology.

A schedule of meetings was planned for OSP and the SLWAC so they could
review the results of the analysis phase of the project. Based on these mee-
tings, OSP planned to prepare a final report which would include recommenda-
tions designed to address the issues and needs of the Squam Lakes watershed.

A Draft Inventory Report including descriptive information about the Squam
Lakes watershed was distributed to SLWAC members for review and comment.
Two appendices were included: One summarized the existing local land use
regulations within the Squam Lakes watershed. The second provided a list of
State Statutes which authorize land and water use regulation in New

Hampshire.

The first of the scheduled meetings was held with the SLWAC, in Centre
Harbor. OSP received comments on the Draft Inventory chapter of the plan,
and presented the first draft of the chapter on Land Capability.

The SLWAC met in Holderness, and provided comments concerning the
chapter on Land Capability. The first drafts of the chapters on Water Quality
and Wildlife Habitat were presented to the Committee for their review. The
Committee discussed some of the possible means to achieve intermunicipal
cooperation for water resource planning, OSP agreed to develop the concept
further, and to provide the Committee with gunidance as to how such
cooperative planning and management might best be achieved.

A chapter on Intermunicipal Cooperation for Water Resource Planning was
mailed to Committee members in late September, 1990.

The SLWAC met in Centre Harbor. Comments were received from Committee
members concerning the Water Quality and Wildlife Habitat chapters of the
watershed plan. The first draft of the chapter on Access (which included
Water Capability at that time) was presented to Committee members.



October 12, 1989

October 24, 1989

November 14, 1989

December 7, 1989

February 22, 1990

April 5, 1990

The SLWAC met in Centre Harbor and provided comments on the
Access/Water Capability chapter of the plan. The Committee also developed
a list of draft recommendations which they felt should be included in the
watershed plan.

The SLWAC met in Centre Harbor. The Committee prioritized the list of
recommendations that had been developed at the October 12th meeting.

The SLWAC met in Centre Harbor. A revised version of the Water Capability
section was presented and discussed. SLWAC also discussed the list of draft
recommendations.

The SLWAC met in Centre Harbor. A second draft of the Access chapter was
presented to the SLWAC, and comments were given by the Committee
members.

The SLWAC met in Centre Harbor. Having received in the mail the second
drafts of the Inventory chapter, Land and Water Capability chapter (the two
had been combined at this point) and Water Quality chapter, Committee
members formally approved the Inventory chapter. They also discussed in
detail the text, and especially the recommendations, for the Land and Water
Capability chapter, as well as, to a limited extent, the recommendations for the
chapter on Water Quality. A second draft of the chapter on Wildlife Habitat
was given out at the meeting,

The SLWAC met in Holderness. Additional comments were provided concern-
ing the chapter on Water Quality. Technical experts were present at the
meeting to provide input to the SLWAC concerning key water quality
protection issues. Additional comments concerning recommendations for the
Land and Water Capability chapter were also received. - The first draft of the
Implementation/Action plan chapter (now called Land Management-Local
Government) was reviewed by Committee members. The first drafts of the
Education and Land Protection chapters were also reviewed at this time.

A more specific set of recommendations concerning appropriate changes to
existing local regulations, for inclusion in the Implementation/Action Plan
chapter (now Land Management - Local Government), was developed by OSP
and sent to Committee members.



May 8, 1990

May 22, 1990

June 11, 1990

July 25, 1990

November 8, 1990

The SLWAC met in Centre Harbor. A revised draft of the chapter on Access
was reviewed with the Committee, and comments were received concerning it.
The first draft of the Executive Summary was mailed to Committee members
prior to this meeting.

The SLWAC met in Centre Harbor. It was explained to the Committee that
the text in the plan concerning Water Capability had been put back in the
Access chapter, where it most legitimately belonged. The Committee was
briefed on proposed changes to the Land Protection chapter which would make
it more specific and useful. Discussion continued regarding the chapter on
Access.

The SLWAC met in Centre Harbor. Discussion centered on the Executive
Summary. Comments were received from Committee members concerning the
content of the summary as well as its format and style.

The SLWAC met in Centre Harbor. Discussion continued on the chapter on
Access, and it was finalized at this time.

The SLWAC met in Holderness, for their final meeting as a formal committee.
At this time, they reviewed the final draft of the Squam Lakes Watershed Plan,
which had been mailed to them 3 weeks prior. The Committee approved by
unanimous vote each of the chapters of the plan.

Note: Final milestones include review by selectmen; public hearing(s) on draft; and publication of report.



Chapter 2. Executive Summary

.

Introduction

The goals and recommendations contained in the Squam Lakes Watershed Plan are brought together
in this chapter, in order to provide a summary of the document’s key points.

Land Use Consistent with Natural Capability of the Watershed

Summary

The Squam Lakes watershed covers a total of 42,418 acres, of which 7,847 is water area. Chapter 4 of
the plan addresses the need for balancing development of the land with its natural capabilities and limitations.

The first part of the chapter maps four environmentally sensitive land areas - wetlands, floodplains, steep
slopes and shoreland areas, and recommends measures for controlling development in these areas.
Approximately 39 percent of the land area is classified in one of these categories, more than half of which is
steeply sloped. The remainder of the land area, except residential or other urban use, was subjected to a
classification by lot size based on soils and local zoning. This process allowed the mapping of potential
development density and an estimation of the maximum population which could be allowed under current land
use regulations.

Chapter 4 also examines land areas possessing natural resource values which are important in meeting
human needs. These include potential aquifer areas and surface water supplies, agricultural and prime farmland,
and prime forest land. Recommendations to preserve these areas include encouraging current use taxation,
conservation easements, cluster development and land acquisition.

Goal:  Assure that the scale, type and location of development which take place in the Squam Lakes
watershed are consistent with the natural capabilities of the watershed.
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Recommendations

Areas with Severe Environmental Limitations

Wetlands

Communities should protect wetlands by regulating encroachments of development and by adopting wetlands
overlay districts as part of their zoning ordinances.

Local conservation commissions should actively seek to protect wetlands through inventorying their wetlands and
promoting added protection through acquisition, conservation easements and Prime Wetlands designation.

Floodplains

Communities should recognize floodplains as important resource areas deserving of protection, and discourage
inappropriate land uses.

Communities should adopt floodplain overlay districts to local zoning as a means of regulating land use in these
areas.

Steep Slopes

Municipal zoning ordinances should discourage development in areas with slopes in excess of 25 percent.
Communities should limit development on slopes between 15 and 25 percent to areas having suitable house sites,
and require special measures to control stormwater runoff and erosion, site clearing and planting practices,
appropriate septic system design, and larger lot size minimums.

Shoreland Qverlay Districts

A shoreland overlay district extending 250 feet landward from the mean high water level of all lakes and ponds
is recommended to the municipalities in the Squam Lakes watershed. This should be incorporated as part of
their zoning ordinances to achieve the public purposes listed below. The following performance standards are
recommended as a requirement for this district.

Vegetative Buffer

A minimum buffer of 50 feet of natural vegetation from the shoreline should be required around lakes

and ponds. Restrictions on clearing natural vegetation along the water’s edge are an important
measure, since these vegetated strips filter out pollutants from storm water run-off including sediments,
nutrients from lawn fertilizers and agricultural pesticides. A buffer of natural vegetation also serves to

2-2



protect the aesthetic character of the shoreline, as well as provide limited wildlife habitat (travel
corridors), and cooler water temperatures. Greater vegetative buffer distances are recommended in
those shoreland areas possessing exceptional wildlife habitats, such as loon nesting or brooding areas.
Within this buffer strip, selected and dispersed cutting of trees and understory growth may be allowed
through special permit approval for wildlife management, or to create a view of the water.

To complement the maintenance of a 50 foot vegetative buffer through zoning, municipal conservation
commissions should seek to secure additional distance setbacks of natural cover through landowner
education, purchase of conservation easements and other strategies.

State timber harvesting laws limit the removal of trees to not more than 50 percent of the basal area
of the standing timber within 150 feet of a great pond or navigable river, and within 50 feet of any
stream or wetland (RSA 224:44a). With this State standard as a lower limit, the vegetative buffer should
result in less disturbance in shoreland areas identified by the town as environmentally sensitive. The
State legislature should amend RSA 224:44a to specify a time period of 15 years during which the
cutting of 50 percent of basal area is calculated.

Septic System Setback

Subsurface disposal systems (leaching fields) for septic wastes shall not be permitted within 125 feet of
mean high water mark of lakes in Class A watersheds. Within Class B and C watersheds, the 125 foot
minimum for lakefront property may be waived provided that an applicant submits sufficient site specific
evidence, such as soils, to indicate that a lesser setback will not adversely affect the water quality of the
waterbody. The State should revise its regulations to reflect this recommendation.

Structure Setback

Shoreland overlay districts should require that residential structures be set on the lot substantially back
from the shoreline.

Cluster Development

In shoreland areas where the 250 feet zone contains important wildlife habitat or areas of exceptional
scientific and educational value, especially rare and unusual flora, fauna and other natural features,
proposals for the subdivision of land into three or more lots for residential or other development should
be required to utilize a cluster design, and to site development away from important natural resource
areas.



Shore Frontage

Municipal zoning ordinances should require that there be a minimum shore frontage of 200 feet for lots
on public waters, this distance being the average of the straight line distances between the points where
the side lot lines extend across the public boundary line and the curvilinear distance between these two
points measured along the shoreland.

Building Lot Size

Municipal zoning ordinances should require that lots abutting public waters be a minimum of 1 acre

in area.

Building Height

Municipal zoning ordinances should be amended to require that the maximum height of any structure
within the shoreland district be 35 feet measured from average ground level around the structure to the
highest point on the roof.

Erosion Control

Municipal building codes should be amended to require that all new structures within the shoreland
district be designed and constructed to minimize erosion and sedimentation of public waters, both
during and after construction. Provisions should be added to the building codes to require that any
erosion and sedimentation control structures or measures should be maintained by the landowner as
a condition of the certificate of occupancy.

Stormwater Management

Local subdivision and site plan review regulations and building codes should require that the design of
drainage systems utilize open, vegetated drainage swales as opposed to pipes or culverts within the
shoreland district to handle stormwater flows. Alternative structural measures should only be allowed
where swales are not practical, such as under driveways or where there is a potential for contaminated
run off to infiltrate the groundwater.

Parking Lots, Driveway Surfaces

In order to keep impervious land cover to a minimum, driveways and parking lots within the shoreland
district should be constructed of gravel or other natural material through which stormwater can
percolate into the underlying soil. Municipal planning boards are urged to require the use of porous
pavement, through their subdivision and site plan review regulations.



Dug-in Boat Slips

Local planning boards and conservation commissions should adopt a position of discouraging the
permitting of dug-in boat slips on shorefront property, because of the significant and permanent
alteration of the natural shoreline which results, and the attendant siltation and dredging required to
maintain these boating facilities. The State Wetlands Board should amend its rules to disallow dug-in
boat slips.

Fertilizers and Pesticides

The application of fertilizers, herbicides and pesticides for noncommercial, private purposes within the
shoreland district should be discouraged. Through their subdivision and site plan review regulations,
municipal planning boards can require that developers and landowners leave the natural vegetation and
not plant lawns near the water’s edge. This recommendation complements the requirement for a
vegetative buffer, and furthers water quality goals. Commercial application of pesticides for agricultural
purposes is subject to current State regulations, and should conform to best management practices as
defined by SCS. Conservation commissions should promote best management practices by encouraging
landowners to work with county cooperative extension agricultural agents and conservation districts to
develop sound management plans for their property.

Restricted Land Uses/Activities

Land uses or activities which pose a threat to surface or groundwater quality should be prohibited by
municipal zoning from the shoreland district. Uses to be prohibited include: auto junkyards, salt
storage piles, solid or hazardous waste facilities and underground storage tanks.

Areas with Productive Resources

Municipalities should encourage the application for current use by landowners possessing parcels with productive
agricultural and forest soils, as a means of protecting and managing these valuable areas. Written management
plans for parcels under the forestry category in current use should be required as a condition, and monitored
by the town selectmen.

Cluster development and other innovative land use control mechanisms should be encouraged, where suitable,
as an alternative to tract subdivision, in order to preserve lands with valuable resources - surface water supplies,
aquifers, prime forest soils and agricultural lands.

Town conservation commissions and private conservation organizations should encourage the acquisition of land
and conservation easements to protect natural and scenic resources.



Information and Technical Assistance

When implementing these recommendations, municipalities within the watershed are encouraged to consult with
the Lakes Region Planning Commi§sion, county conservation districts, and other agencies concerned with land
use planning, for assistance.

Water Quality

Summary

The water quality of the Squam Lakes, and the watershed as a whole, is addressed in Chapter 5. The
chapter focuses on water quality trends that have been determined based on a variety of monitoring data. The
analysis of the data found that determining water quality trends for Squam Lake is somewhat more complicated
than doing so for Little Squam Lake, because Squam includes a number of isolated cove areas, which make it
hard to generalize about what is happening to the lake as a whole.

Generally speaking, the data shows that Squam Lake and Little Squam Lake both have excellent water
quality, and can be classified as oligotrophic lakes (of low productivity). However, the data also shows subtle
changes, over time, which indicate that their productivity is likely to be increasing. Chapter 5 emphasizes the
importance of continuing to monitor the water quality of the Squam Lakes, as consistently as possible, in order
to develop a clearer sense of what is happening to them.

Chapter 5 emphasizes the importance of monitoring changes in land use within the watershed which
may contribute to changes in water quality. Many existing land uses have the potential to impact water quality.
It is important, for planning purposes, to inventory uses of land which may be potential pollutant sources, and
to enact local regulatory controls in order to minimize the potential of future tand uses to adversely affect water
quality. Such an inventory should include potential point sources of poliution, which can be traced to a distinct
source. Potential nonpoint sources, which result from isolated disturbances of land and are therefore not as
easily defined, should also be included both in the inventory and as the target for local regulatory controls.

The section of Chapter 5 which describes potential threats to water quality focuses on point and
nonpoint pollutant sources. Included are: waste management facilities; commercial operations which
manufacture, store or handle potentially hazardous materials; residential and commercial construction activities;
urban runoff; resource extraction; agricultural and silvicultural activities; and alteration of hydrologic conditions
or habitat.



Chapter 5 also discusses the possible usefulness of developing a water budget, along with a nutrient
budget component, for the Squam watershed or at least some of its subwatersheds. Such analyses have the
potential to relate water quality trends on the lakes to nutrient contributions from septic systems and other land
uses. However, they are in no way required before developing management strategies to prevent threats to water
quality. Any future water/nutrient budget data that is collected can be used to supplement planning efforts.

Goal:  Protect, maintain and improve water quality in the Squam Lakes watershed.

Recommendations
Severe Environmental Limitations

Municipalities within the watershed should adopt overlay zoning ordinances to protect sensitive water resources,
to include, but not be limited to wetland, floodplain, watershed, aquifer and shoreland zoning districts.
Assistance to municipalities within the watershed interested in developing these ordinances is available from the
Lakes Region Planning Commission.

Erosion and Sediment Control

Planning boards within the watershed should evaluate the effectiveness of existing erosion and sediment control
requirements in their subdivision regulations, and consider revisions to these requirements, based on standards
contained in the 1987 publication prepared by the USDA Soil Conservation Service, in cooperation with the NH
State Conservation Committee, the NH Association of Conservation Districts and the North Country Resource
Conservation and Development Area entitled Erosion and Sediment Control Design Handbook for Developing
Areas of New Hampshire. In the process of incorporating these requirements, planning boards should include
provisions for bonding the construction of these control measures, and also for their inspection and maintenance
following construction.

Planning boards within the watershed should adopt erosion and sediment control requirements to address water
quality as part of their site plan review regulations, based on the standards referenced in the previous
recommendation.

Planning boards with local excavation ordinances should adopt similar erosion and sediment control
requirements to those recommended for inclusion in the subdivision and site plan review regulations, as part of
their excavation ordinances.



Stormwater Management

Planning boards within the watershed should adopt stormwater management requirements to address water
quality, as part of their subdivision regulations, site plan review regulations and local excavation ordinances.
These requirements should include provisions for bonding the construction of these control measures, and also
for their inspection and maintenance following construction.

Potential Threats to Water Quality

Muﬂ&paﬁﬁes within the watershed should undertake local inventories of potential threats to water quality and
include this information in the local water resource management and protection portion of their municipal

master plans.

Conservation commissioners and health officers in the watershed should perform an inventory of septic systems
within the recommended shoreland protection district, and work with the landowners within that district to
develop an ongoing septic system maintenance program for the district. The inventory should include the
distance of existing systems from surface waters, wetlands and floodplains. Once compiled, the inventory can
be used to develop priorities for septic system inspection and maintenance as required by local health
ordinances.

As an adjunct to performing a field inventory, local health officers can request that DES provide them with
access to the septic system permit files for their municipalities. Current files are located in the WSPCD regional
office located in Gilford, New Hampshire. Included are plans for permit applications which are pending only.
It would be necessary to obtain the WPSCD construction approval number for each septic system from local
building permit records, in order to access this data. Once a permit system is installed, the plans which show
actual location are archived in Concord.

Municipalities should adopt health ordinances which address the installation and maintenance of private septic
systems, wells, underground storage tanks and land uses which have the potential to have adverse impacts on
water quality. .

Municipalities within the watershed should evaluate the adequacy of existing septage disposal practices and
consider requiring periodic septic system inspection and maintenance through local health ordinances.

Wellhead Protection

Municipalities within the watershed should consider the identification of the 58 possible wellhead protection
areas in the watershed, and the performance of an inventory of potential threats to water quality in these
possible wellhead areas. Consideration should be given to inspection and monitoring of potential threats
identified as located within these wellhead areas.



Performance Standards

Planning boards within the watershed should adopt performance standards as part of their site plan review
regulations for land uses and facilities which have the potential to impact water quality, based on performance
standards that are proposed to be developed through the NH Wellhead Protection Program.

Planning boards within the watershed should adopt performance standards for land use activities which have
the potential to impact water quality, as part of their local excavation ordinances. It is recommended that those
municipalities that do not have such ordinances consult with the Lakes Region Planning Commission for
guidance in adopting one.

Best Management Practices

Conservation commissions and planning boards within the watershed should work with and encourage local land
owners to consult with USDA Cooperative Extension county foresters and county conservation districts to
develop forest management plans which incorporate best management practices for silvicultural activities.

Conservation commissions and planning boards within the watershed should work with and encourage land
owners to consult with USDA Cooperative Extension county agricultural agents and county conservation districts
to develop land and waste management plans which incorporate best management practices for agricultural
activities.

Selectmen within the watershed should develop and adopt a uniform road salt management policy, and work
with their municipal road agents to assure its enforcement.

Water Quality Monitoring Recommendations
Water Budget

A water budget should be prepared for the Squam Lakes watershed by the Department of Environmental
Services in order to provide input and outptit flow information about the watershed. Participation of the UNH
Lay Monitoring Program is encouraged in order to collect data on the various components of such a budget.
The Department should prepare a nutrient component based on the water budget for the watershed, in order
to gain an understanding of the nutrient contribution to the lakes from septic systems and other land uses.

Tributary Sampling

Tributary sampling should be done in order to better isolate inputs to the Squam Lakes from subwatersheds.



Identification of Critical Areas

Critical areas of the lakes should be identified, based on water quality data collected over time, as well as on
water and nutrient budget data. This information should be coordinated with other layers of information (land
use, fisheries, wildlife habitat, soils, boating and other recreational use of the lakes, etc.). It then can be used
for: the discussion of carrying capacity; to provide back-up for new or existing recreational water use regulations;
to help identify appropriate public access sites; and to help identify areas that should be protected through some
kind of land acquisition strategy.

Consistency of Monitoring

In order to better discern long term water quality trends for the Squam Lakes, the Squam Lakes Association’s
lay monitoring program should make every effort to improve the consistency of its sampling of the lakes, in terms
of locations sampled, timing of sampling, and techniques used.

Chlorophyll a Sampling

More frequent chlorophyll a sampling should be done in late summer for both lakes at the metalimnion (middle
depth zone), in order to monitor the phenomena of algae blooms which has been occurring there. Lay monitors
can take the samples, and processing can be done by the UNH Freshwater Biology Group.

Alkalinity Monitoring

Alkalinity monitoring recently undertaken as part of the lay monitoring program should be continued, as a way
for local residents to monitor the buffering capacity of the Squam Lakes, and thus their vulnerability to the
effects of acid rain.

Monitoring of Cove Areas

There should be more detailed monitoring of cove areas, including more frequent and consistent shoreline
surveys of vegetative abundance. Nuisance species such as milfoil should be watched for as part of this
monitoring. A weed-watcher program should be established for individual cove areas of the Squam Lakes.



Wildlife Habitat

Summary

The presence of abundant wildlife in the Squam Lakes watershed contributes much to the special
character of the region, and there is a deep concern there about protecting this rich wildlife heritage. The
Squam Lakes Watershed Plan recognizes the need to carefully balance present and future human use of the
watershed with wildlife habitat concerns. Land development and other land uses, as well as recreational use of
the lakes, can have a potential negative impact on fish and wildlife habitat areas. As a result, the recommenda-
tions in Chapter 6 concerning wildlife are interrelated with concepts and recommendations developed in other
chapters of this plan.

The chapter focuses on those habitats which are the most important and most vulnerable, and which
accordingly should be given consideration in terms of preservation and protection efforts.. Three categories of
wildlife habitat are described and identified on maps. "Critical" wildlife habitat areas are to be considered as
the most important, and in the context of the plan, are defined as possessing one or more of the following
characteristics: important breeding habitat for rare, threatened, endangered species; important habitat for
species, whether game or non-game, which are especially valued by humans; natural areas with a high degree
of biological diversity; habitats which are threatened by development; and habitat which are difficult to re-create,
if they are damaged or destroyed. "Significant” wildlife habitat is the second category, and is considered
somewhat less important than critical areas for purposes of this plan. A distinct subcategory under significant
habitat includes developed lake and river shoreline areas, which are considered of lesser value than other areas
in the significant category only because of their development. The third category used to identify habitat is
"General" wildlife habitat, a classification which recognizes that wildlife exist in other areas of the Squam
watershed, but for various reasons, need not receive the intense focus that should be applied for critical areas,
and to a somewhat lesser extent, significant areas.

The information contained in Chapter 6 should serve as a resource for Squam watershed communities
in considering future land and water uses as well as present or proposed local brdinances and regulations which
may affect wildlife. It also can be useful in developing innovative ways to protect wildlife through local
regulatory processes, for example through cluster zoning, where open space which may be valuable wildlife
habitat can be set aside. This information should also be used to determine where land protection efforts need
to be focused. Much of it is therefore referred to in Chapter 10, Land Protection.

Goal:  Protect critical/significant wildlife habitat areas within the watershed.



Recommendations
Land Protection

Local conservation organizations, conservation commissions, and responsible State agencies - the NH Fish and
Game Department, DRED and LCIP should evaluate the results of the analysis developed in this chapter, and
should use it as a tool to set priorities for protecting important wildlife habitat, and to guide land protection

strategies.

Local Land Use Plannin;

Planning boards in the watershed should adopt the maps and information which identify critical and significant
wildlife habitat, as amendments to their municipal master plans. Lists of species that are likely to be found in
those habitats, which were provided for the Squam Lakes Watershed Plan by the NH Fish and Game
Department and NH Audubon Society, can be included as an appendix to a master plan for use by a planning
board in performing site evaluations. It is recommended that local planning boards refer to these updated
master plans that incorporate this information, and use the information in working with applicants through the
local subdivision and site plan review processes.

Local Subdivision and Site Plan Review Process

It is important to establish a formal link between the planning boards and conservation commissions within towns
in the watershed, to assure that adequate consideration is given to important wildlife habitat in the local
subdivision and site plan review processes.

Planning boards are encouraged to consult with the NH Fish and Game Department, USDA Cooperative
Extension, Lakes Region Planning Commission, County Conservation Districts or NH Audubon Society
personnel for assistance, and to work with applicants for subdivision and site plan review approvals to develop
mutually acceptable plans with a minimal impact on important wildlife habitat.

Zoning

Planning boards in the watershed should either reevaluate existing or adopt new provisions for cluster
development in their zoning ordinances, to provide for open space and to allow flexibility in the design of
projects to benefit wildlife habitat. The ordinance should specify that first priority areas to be left as open space
include areas which provide critical and significant wildlife habitat. Critical and significant areas which are
adjacent to land which is dedicated to permanent open space should receive second priority to be left open.
Such areas would increase the amount of benefit which the adjacent permanent open space provides as wildlife
travel corridors. Third priority for land to be dedicated as open space should be land adjacent to open areas
that are not yet protected as permanent open space.



Communities may want to consider local regulatory mechanisms such as environmental overlay zoning, which
may be useful in providing some degree of protection for important wildlife habitat.

Prime Wetlands

Conservation commissions in the watershed are encouraged to inventory and map their wetlands and to consider
proposing local adoption of Prime Wetlands that provide important wildlife habitat.

Information Transfer

State and federal agencies should cooperate through the State geographic information system advisory committee
to update information regarding wildlife habitat, and facilitate information transfer.

Because many local residents of the Squam Lakes watershed have demonstrated a strong interest in wildlife
observation and study, it is recommended that these individuals and conservation organizations actively pursue
the update of wildlife habitat information for the watershed. This information should then be transferred to the
Lakes Region Planning Commission, which is linked to GRANIT, the State geographical information system,
for dissemination to towns within the Squam Lakes watershed. Among many benefits of such an update, State
agencies will have better access to this information.

Present travel corridors as well as historical corridors within the Squam Lakes watershed should be identified,
through both State and local endeavors.

Access

Summary

Access by residents and visitors to the land and water resources in the Squam Lakes watershed has been
one of the most important and contentious issues dealt with during the planning process. One concept which
has been stressed is that access has many meanings, in addition to boat access, such as swimming, hiking, nature
observation, fishing, and the passive enjoyment of the scenic beauty of the watershed.



The Public Access Plan for New Hampshire’s Lakes, FPonds and Rivers presently being developed by the
State’s Public Access Advisory Committee has calculated that nine (9 ) public access points are appropriate for
the Squam Lakes, based on shoreline length and surface water area. However, based on available water area,
which excludes areas zoned as wildlife habitat, the Squam Lakes Watershed Plan states in the Access chapter
that six (6) public accesses are appropriate for the Squam Lakes.

The Access chapter addresses the fact that under the present definition of public access in RSA 271:20a,
which says that public access is only that which is provided by the State, there is presently no public access to
the Squam Lakes. Also explained, however, is that opportunities to get on the lakes is provided through private
marinas, municipal facilities, and conservation organization properties. An important premise of the chapter
is therefore that the definition of access should be broadened to include access provided by public entities other
than the State, as well as private entities. Such access may or may not involve a fee. Based on this premise,
there are presently four public accesses to the Squam Lakes which are available to the public. Two or three
additional public (State or local government) access points to Squam Lake for boating and/or swimming are
recommended in the plan for the easterly portion of the lake.

Chapter 7 also advances the proposal that the State establish three boating activity zones for the surface
waters of the Squam Lakes: nearshore zone (250 feet out from shore); wildlife protection zone (additional 250
feet out along shoreline containing known loon nesting sites); and a general activity zone (the remainder of the
lakes). The 250 foot nearshore area is intended to function as a quiet zone, where swimming, non-motorized
craft and motorized craft at headway speed are the primary permitted activities. The 500 foot wildlife protection
area is intended to minimize the conflict between important wildlife areas, such as loon nesting areas, and
boaters by requiring travel through these areas at headway speed. The remainder of the lake would be
designated as a general activity zomne.

Recommendations for lowering the size/horsepower of power boats, and the introduction of time zoning
are offered as ways to accommodate increased public access while maintaining a quiet lake experience.

Goal:  Improve appropriate public access to the watershed’s land and water resources.

Recommendations

The Legislature should change its definition of public access, to include access points which are provided by
municipalities and, as appropriate, non-profit organizations, as long as they are available to a broad spectrum
of the general public at a reasonable fee.



The Squam Lakes Association should continue to undertake an annual boat/facilities census, to include weekday
as well as weekend use; undertake regular non-lake surveys; and provide this information as part of the ongoing
review of the recommendations of this plan. ’

The State and municipalities in the watershed should accept standards for boat/surface water area use and public
access similar to those developed for this report, and a methodology for calculating carrying capacity, as
measures to preserve the unique natural qualities of the Squam Lakes for all lake users. These standards should
be reviewed in light of changing conditions, and modified as necessary.

The State should endorse the need for six (6) public access sites as a reasonable goal for the Squam Lakes.
These facilities should provide access to small boats and other lake users, and should include a variety of trails
or carry-in boating sites, swimming and other recreational areas.

Of the six (6) recommended accesses, two or three new and/or rehabilitated public access points should be
provided. These should include two new public accesses in the easterly portion of Squam Lake and the
rehabilitation and enlargement of the existing site in Ashland, accompanied by dredging necessary to restore a
navigable channel.

Municipalities should encourage the maintenance and upgrading of existing informal, untended boat access
points.

Selection of new access sites should be based on a thorough investigation of alternative sites from an
environmental perspective, and should incorporate careful site design to accommodate reasonable lake uses and
to control parking,

The available parking facilities for transient boaters should be inventoried. State and local government should
utilize parking capacity and availability as one means of assuring that the level of use does not exceed the
recommendations of this plaa.

Municipal governments should work with marina owners to improve existing conditions and to minimize
problems associated with marina operations.

The State and the municipalities within the watershed should develop a long range plan to reduce the size and
power of boats on the Squam Lakes, at the same time that improved public access opportunities are being
expanded.

Limitations on boating activity in or near designated sensitive habitats or other critical areas are an integral part
of the Squam Lakes Watershed plan. The State and municipalities should adopt the proposals to create three
activity zones for the surface water of the Squam Lakes: a nearshore activity zone, a wildlife protection zone,
and a general activity zone.



The access section of the Squam Lakes Watershed Plan should be reviewed and revised as needed, but at least
once every five (5) years.

The Legislature should establish a powerboat operator licensing system to increase awareness and understanding
of State laws and rules and, through required training and testing, to ensure a higher level of boat operating
proficiency. Fees collected from the proposed operator license as well as present boat registration should be
dedicated to the Department of Safety for boating education, safety and management purposes.

The State and the municipalities within the watershed should investigate the need for and the feasibility of time
zoning as a means of regulating certain power boat activities.

New public access points should be well managed and should include sanitary facilities, provision for safe and
adequate vehicular access and information/inspection programs for boating safety and environmental protection.

Land Management - Local Government
Summary

Due to the relationships between land use and land and water quality, the Squam Lakes Watershed Plan
presents a wide variety of both regulatory and nonregulatory techniques that can be used to promote sound use
and management of land within a watershed. Emphasis is placed on the land use planning and regulatory
techniques that are available to municipal officials. The reason for this focus is that the authority to regulate
uses of land is largely vested at the local level, in accordance with State statutes. Chapter 8 of the plan describes
the importance of the local master plan as a tool to guide the future growth and development of a municipality
in an orderly fashion. It also serves as the document which contains a compilation of the solid, scientific and
statistical information, to serve as the basis for local ordinances and regulations designed to implement the
recommendations of the plan. The statute which gives legislative guidance on ‘master plans specifies that a local
water resources management and protection component should be included. Municipalities are encouraged by
statute to cooperate in preparing regional water plans and implementing ordinances to enhance their
effectiveness, where water protection needs extend beyond municipal boundaries. This type of cooperation is
appropriate for watershed management planning such as that undertaken for the Squam Lakes watershed.

The regulatory measures presented in the plan, as options for municipalities in the watershed to
consider, cover a variety of existing permitting processes at the local level. Chapter 8 includes a discussion of



how these local ordinances and regulations can be strengthened to enhance protection of both groundwater and
surface water resources. Specifically, zoning ordinances, subdivision and site plan review regulations, building
codes, health ordinances, excavation regulations, police power bylaws and junkyard regulations are discussed.

Nonregulatory measures, such as best management practices and performance standards for land uses
which are not otherwise regulated, are also presented in Chapter 8. The effectiveness of these practices is
largely dependent upon the good faith efforts of consenting landowners. However, when combined with a strong
education program, implementation of best management practices can be very effective in controlling land use
and protecting water quality on a watershed basis. Other nonregulatory steps discussed include development
and implementation of a road salt management policy, performing a local wetland inventory, and taking the
necessary steps locally to designate Prime Wetlands.

This information has been compiled as background material to support some of the recommendations
that were developed to addres: the planning project’s first goal, relative to land and water capability. Many of

these recommendations ai:: :idress the goal concerning water quality. These goal statements are presented,
followed by the recommendations from Chapter 8 that are specific to land management by local government.

Goal: Assure that the scale, type and location of development which takes place in the Squam Lakes watershed
are consistent with the natural capabilities of the watershed.

Goal: Protect, maintain and improve water quality in the Squam Lakes watershed.

Recommendations
ato!
Master Plans

Watershed communities should review and update their master plans on a périodic basis. Every five years is
recommended by RSA 674:2 VIII for local water resources management and protection plans.

Local Water Resources Management and Protection Plans

Municipalities within the watershed should enter into a formal cooperative effort to prepare a regional water
resource munagement and protection plan that is consistent between municipalities. Planning boards should
adopt the portion of that plan that pertains to their municipality as part of the conservation and preservation
section of their master plans. (RSA 674:2,VIII).
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Consistency of Zoning Ordinances

The zoning ordinances of the towns in the Squam Lakes watershed should be consistent with one another,
particularly with regard to permitted uses in zoning districts along common town boundaries. Also, distance
requirements such as building setbacks and minimum frontage on waterbodies should adhere to commonly
accepted standards among the towns in the watershed.

Environmental Characteristics Zoning

Municipalities should adopt requirements in their zoning ordinances to allow applicants to provide, and planning
boards to require site specific information, as part of the local review process for environmental overlay zones.

Wetlands Zoning

Towns in the watershed should enact wetlands overlay zoning ordinances to increase protection of these
important areas.

Planning boards in the watershed should be aware of the changes that are occurring in defining the
methodologies for wetland delineation at the State and federal levels. Based on thes: -zanges, they should
reevaluate the effectiveness of the provisions in their existing wetlands ordinances whick: :;:tine the methodology
for delineating the district boundary. Revisions should be proposed where they are determined to be
appropriate.

Planning boards in the watershed should require that local approval of proposed projects in wetlands be
conditioned upon approval of State and federal wetlands permits.

Floodplain Zoning

Towns in the watershed should adopt local floodplain zoning ordinances which are more stringent than the
minimum FEMA requirements. The purpose of these ordinances would be to take a resource protection
oriented approach to regulating' development in floodplains and to decrease the cumulative impacts of the
disturbance of these sensitive areas on downstream property owners.

Watershed Zoning

New Hampton should adopt a watershed protection district as an overlay zone for the Sky Pond and Jackson
Pond drainage area.



Aquifer Zoning
Towns are encouraged to adopt aquifer protection overlay districts as part of their zoning ordinances.

Towns should consider participation in the emerging State wellhead protection program by undertaking local
inventories of potential threats to existing wells and adopting local protection measures to manage activities in
wellhead areas.

. Steep Slopes Zoning

Towns should consider adoption of steep slope ordinances as a means of providing more explicit guidance to
land owners as to the kinds of uses and minimum space standards which can be permitted in these areas.

Shoreland Zoning
Towns should consider adopting shoreland protection districts adjacent to all waterbodies consistent with

recommendations in Chapter 4 Where waterbodies traverse municipal boundaries, the towns sharing these
resources should cooperate to adopt similar shoreland standards.

Building I ot Size and Spatial Requirements

Planning boards in the watershed should reevaluate the lot size, density and setback requirements of their
existing ordinances and regulations once the science based recommendations of the ad hoc committee examining
the basis for lot size and density requirements are completed.

Lot Coverage Standards

Planning boards within the watershed should reevaluate the maximum coverage requirements in their zoning
ordinances, and consider revisions to these requirements to provide for consistency between the towns.

Innovative Land Use Controls
Watershed communities should adopt cluster and/or other innovative land use controls as alternatives to

traditional tract development in order to preserve resources such as prime forest and agricuitural lands as open
space, thus serving to enhance and protect the rural and aesthetic character of the landscape in the watershed.

Subdivision Regulations
Planning boards within the watershed should evaluate the effectiveness of existing erosion and sediment control

requirements in their subdivision regulations, and consider revisions to these requirements based on standards
contained in the 1987 publication prepared by the USDA Soil Conservation Service, in cooperation with the NH
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State Conservation Committee, the NH Association of Conservation Districts and the North Country Resource
Conservation and Development Area entitled Erosion and Sediment Control Design Handbook for Developing
Areas of New Hampshire. In the process of incorporating these requirements, planning boards should include
provisions for bonding the construction of these control measures, and also for their inspection and maintenance

following construction.

Planning boards within the watershed should adopt stormwater management control requirements to address
water quality, as part of their subdivision regulations. These requirements should include provisions for bonding
the construction of these management controls, and also for their inspection and maintenance following
construction.

Planning boards should adopt provisions within their subdivision regulations that allow the planning board to
require site specific and technical studies to be prepared by qualified consultants, at the expense of the
applicant. These provisions should include the option for the planning board to require an independent review
of those studies by a qualified consultant, hired by the planning board at the owner’s expense.

Town planning boards in the watershed should amend their existing subdivision regulations to reflect changes
that have been made to State statutes since their original adoption. RSA 6764, entitled "Board’s Procedures
on Plats", details the following subdivision review procedures:

(1) conceptual consultation is allowed as an option of the applicant, without notification to abutters;

03] design review is allowed before submission of a completed application, as an option of the applicant,
with notification to abutters; and

3) the option is allowed for the applicant to initiate review by submission of a completed application.

Some planning boards in the watershed have amended their regulations to partially address the statutory
changes. Others should amend their regulations to remove more of the outdated language. Included should
be the provisions for "Abandonment of Preliminary Layouts".

Site Plan Review Regulations

Planning boards within the watershed should adopt erosion and sediment control requirements, to address water
quality, as part of their site plan review regulations, based on standards contained in the 1987 publication
prepared by the USDA Soil Conservation Service, in cooperation with the NH State Conservation Committee,
the NH Association of Conservation Districts, and the North Country Resource Conservation and Development
Area entitled Erosion and Sedimentation Control Design Handbook for Developing Areas of New Hampshire. In
the process of incorporating these requirements, planning boards should include provisions for bonding the
construction of these control measures, and also for their inspection and maintenance following construction.



Planning boards within the watershed should adopt stormwater management requirements, to address water
quality, as part of their site plan review regulations. These requirements should include provisions for bonding
the construction of these measures and also for their inspection and maintenance following construction.

Planning boards within the watershed should adopt performance standards as part of their site plan review
regulations for land uses which have the potential to impact water quality. Updated performance standards for
potential contaminant sources are proposed to be developed through the NH Wellhead Protection Program.

Planning boards should adopt provisions within their site plan regulations that allow the planning board to
require technical studies to be prepared by qualified consultants at the expense of the applicant, as part of the
local review process. These provisions should include the option for the planning board to require an
independent review of those studies by a qualified consultant, hired by the planning board at the owner’s
expense.

Building Codes

Towns in the watershed which have not adopted a building code should either adopt the. BOCA code or one
that has similar requirements to section 112.1 of the BOCA code, which includes a requirement that the building
inspector or code official reject any application that does not conform to the requirement of all pertinent laws.
All towns in the watershed should enforce such a requirement.

Health Ordinances

Municipalities in the Squam Lakes watershed should maximize use of local health ordinances as effective water
resources management and protection tools. Health ordinances should be designed to address the following:

6)) Private well design and siting requirements, and setbacks;
2 Septic system design and siting requirements and setbacks;

3 Private well testing prior to transfer or rental of property or conversions of seasonal homes to year-
round use;

4 Septic system requirements for conversion of seasonal homes to year-round use;

5 Mandatory periodic inspection and maintenance of septic systems, with a report filed with the local
health officer on a regularly basis;

©) Design and siting requirements for containment structures for above ground storage of chemicals or
petroleum products; and
@) Design and siting requirements for underground storage tanks < 1,100 gallons.



Excavation Reguiations, RSA 155-E

Planning boards within the watershed should adopt performance standards for land use activities which have
the potential to impact water quality as part of their local excavation ordinances. It is recommended that those
municipalities that do not have such ordinances, adopt one.

Planning boards within the watershed should adopt erosion and sediment control and stormwater management
requirements, to address water quality, as part of their local excavation ordinances. These requirements should
include provisions for bonding the construction of these control measures and also for their inspection and

maintenance following construction.

Local excavation ordinances should incorporate provisions to include record of lawfully existing excavations, and
requirements for reclamation (RSA 155 E:2, I (c) and (d).

Planning boards within the watershed should include requirements for periodic review and inspection of
excavations and for finite time limitations for excavation permits, after which the operator must apply for a
renewal.

Police Power Bylaws, RSA 31:39

Municipalities within the Squam Lakes watershed should consider adoption of local police power bylaws in
accordance with RSA 31:39 to protect water quality for the public health and safety.

Junkyard Regulations, RSA 236:111-229 .

Selectmen within the Squam Lakes watershed should develop local junkyard regulations for adoption in
accordance with one of the options listed above. The purpose of such regulations would be to provide Squam
Lakes watershed selectmen with water quality related criteria and performance standards for issuance of
junkyard licenses.

Analysis of Local Ordinances and Regulations - Squam Lakes Watershed

Planning boards in the Squam Lakes watershed should evaluate the results of the analysis of their local
ordinances and regulations and consider adopting the requirements and standards recommended in the Local
Government - Land Management section of this chapter.



Nonregulatory

Road Salt Management

DES should develop best management practices for road salt management for use by DOT and local officials
in the development of road salt management policies.

Municipalities within the Squam Lakes watershed should cooperate to develop and adopt a consistent road salt
management policy for locally maintained roads within the watershed. Input from the selectmen, road agent,
health officer, planning board and conservation commission in each town is advised.

Wetlands Inventory

Local conservation commissions should undertake wetlands inventories in their respective towns and monitor
the status of those wetlands identified as part of the inventory.

Prime Wetlands

Towns should consider the designation of special wetlands which can be classified as Prime Wetlands under RSA
482-A:15 (formerly RSA 483-A:7).

Recommendation Concerning Information and Technical Assistance

Towns should utilize the services of the Lakes Region Planning Commission, which has an extensive database
and professional resources to assist municipalities with the local planning and regulatory measures suggested in
this chapter. In addition, the LRPC has acquired capability in the use of geographic information systems
technology, and can provide access to NH GRANIT, the State’s geographic information system, for natural
resources and land use planning.

intermunicipal Cooperation

Summary

Local officials in the Squam Lakes watershed expressed a concern about the limitations of government
personnel and financial resources to enforce State statutes and administrative rules, as well as local ordinances
and regulations. They requested that OSP develop options for their consideration that would allow for State
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and local enforcement responsibilities to be shared, for more efficient and effective enforcement of both State
and local regulatory controls. To assure consistent enforcement on a watershed basis, it was suggested that the
enforcement responsibility be vested at the regional level, between formally cooperating municipalities with a
shared lake resource.

Chapter 9 of the Squam Lakes Watershed Plan presents a list of State and locally regulated activities
for which municipalities within a watershed may wish to cooperate for enforcement purposes. Activities on this
list which are currently regulated and enforced at the State level include: fill and dredge activities and shoreline
structures, permitted by the Wetlands Board; boating activities, policed by the Department of Safety Services;
design and installation of septic systems, permitted by the Water Supply and Pollution Control Division and
alteration of greater than 100,000 square feet, permitted by the Water Supply and Pollution Control Division.
Amendments to State statutes would be required to allow for shared enforcement of all of the regulations
governing these activities except for the septic system regulations. The statutes currently authorize WSPCD to
certify local officials to have concurrent jurisdiction in enforcement of septic system regulations.

Logal responsibilities which could be shared between towns include enforcement capabilities for local
subdivision and site plan review regulations. It would also be useful to share enforcement capabilities for local
zoning, police power, and excavation and health ordinances. Municipalities are currently authorized to
cooperate for enforcement of their local land use controls, and often share regional "circuit rider” staff for
planning purposes. Chapter 9 presents two mechanisms authorized by State statute to allow municipalities to
work cooperatively for their mutual benefit. RSA 53-A authorizes municipalities to form intermunicipal
agreements. RSA 52 authorizes selectmen to fix the boundaries of a precinct, to be approved by the voters of
that district. The advantages and disadvantages to municipalities that choose to cooperate in accordance with
each of these mechanisms are summarized in Chapter 9. Methods for financing the efforts of towns in
cooperating on an intermunicipal basis are also discussed.

The goal statement which led to the development of Chapter 9 follows, with recommendations for a

phased approach to intermunicipal cooperation, to be used by municipalities in the Squam Lakes watershed.

Goal: Develop recommendations for changes to existing federal, State and local regulatory processes to
improve the effectiveness of such regulations on the use of land and surface water in the watershed.

Recommendations

Intermunicipal Cooperation for Enforcement of State ato! uirements in Accordance with Exis
State Statutes

Municipalities in the Squam Lakes watershed should take local action to either enter into an intermunicipal
agreement in accordance with RSA 53-A, form a watershed precinct in accordance with RSA 52, or develop
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a program with the Lakes Region Planning Commission for the coordination and enforcement of zoning and
subdivision regulations in accordance with RSA 36:47. This regional cooperative effort should be used as a
mechanism to request that WSPCD certify each of the municipalities for concurrent jurisdiction for enforcement
of the septic system laws. The cooperative effort should be used to hire regional staff to perform coasistent,
more efficient enforcement activities.

Municipalities within the Squam Lakes watershed should demonstrate that a regional cooperative effort can, in
fact, provide for consistent, more efficient enforcement activities through regional staff for a period of at least
one year.

Proposed Legislation to Authorize Shared Government Enforcement Capabilities

Use the example of successful implementation of intermunicipal cooperation for enforcement of State regulatory
requirements, as the basis for recommending legislative changes to:

Authorize concurrent jurisdiction for enforcement of other State statues; and/or

Authorize pass through to local officials of funds for enforcement activities from existing and proposed
permit fees, administrative fines and administrative penalties.

Legislation proposed to authorize certification of regional concurrent jurisdiction and the pass through of State
funds should include language to condition that certification upon:

The municipalities establishing either an intermunicipal agreement, watershed precinct or regional
planning commission program, and the municipalities demonstrating successful cooperation for
enforcement of the State septic system laws through that agreement, precinct or program for a period
of at least one year.

Land Protection
Summary

The Squam Lakes Watershed Plan recognizes that in order to preserve and protect the special character
of the Squam Lakes region, it will be important for local municipalities and conservation organizations to join
together and continue to develop a workable and comprehensive land conservation strategy. Addressed both
to conservation organizations and local communities, Chapter 10 explains that a variety of goals can be addressed
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simultaneously, with such a strategy: protection and preservation of wildlife habitat; protection of water quality,
preservation of views and trails; provision of possible public access areas for passive and active recreation;
preservation of areas that should be available as productive resources for watershed residents now and in the
future. The chapter describes previous vision and action on the part of local conservation organizations and
communities, which have already resulted in the protection, through acquisition and purchase of conservation
easements, of several important natural areas in the Squam Lakes watershed. The chapter then identifies the
kinds of land areas that should be given priority for further land protection efforts.

Chapter 10 briefly describes the various land acquisition methods that can be used to protect land,
placing emphasis on the importance of conservation easements in achieving a variety of land protection goals.

Goal: Encourage innovative methods of land protection for environmentally sensitive areas within the
watershed.

Recommendations

Priority Areas for Land Protection

Both private, non-profit conservation groups and local conservation commissions within the Squam Lakes
watershed should consider islands, shorelines, wetlands and wetland buffers, unique natural areas, habitat for
threatened or endangered species, and wildlife travel corridors as priority areas for their land acquisition
programs.

Conservation commissions and conservation organizations in the watershed municipalities should utilize the maps
contained in this plan which show important wildlife areas, unique natural areas and other features not currently
protected, as one source of information in developing priorities for their land acquisition programs.

Communities in the watershed should consider dedication for open space acquisition of penalty fees that are
returned as a result of land being removed from the Current Use program.

The Squam Lakes Association, town conservation commissions, the Appalachian Mountain Club, and
appropriate State agencies should join together to provide information and encouragement to trail landowners
to donate or sell permanent trail corridor easements to public or non-profit agencies.



Each preserved open space area (including public use areas) should be designated and marked with signs,
identifying them as components of a Squam Lakes Reserve. Reserve properties could include private lands
under easement (with the owner’s consent), and various nonprofit and public ownerships. Public information
should be developed about use areas in the Reserve in order to promote broad public recognition of and respect
for preserved lands.

Education

Summary

The Squam Lakes Watershed Plan recognizes the important role education has to play in achieving
many of its goals and recommendations. The protection and preservation of the resources of the watershed is
a long-term undertaking, and will require an awareness and understanding of various resource issues by many
people, not just a committed few.

As Chapter 11 indicates, there are a number of informal, local environmental education opportunities
in the watershed for both children and adults. The presence of the Science Center of New Hampshire in the
region is especially useful in helping to focus on the Squam watershed and its resources, for the benefit of both
residents and non-residents. The chapter explains in detail that more formal environmental educational
opportunities for young people in the watershed do not appear to be as readily available.

The Education chapter addresses the importance of informing the public about recreational access
opportunities in the Squam watershed, as well as about boating regulations and other related issues. There is
a discussion of some of the important elements of an effective public information program, and also discussion
of the present availability of this kind of information in the watershed.

Chapter 11 also addresses the fact that though there are a variety of informal opportunities for adults
in the Squam watershed to learn about resource issues, it may be more difficult for them to obtain as well as
understand the more formal, technical information they need in order to make informed land and water resource
management decisions. It may also be difficult to determine, often among an assortment of related kinds of
information, which is the most accurate, readily available and useful information for town officials, landowners
and others for a particular purpose. The Education chapter therefore provides a list and description of parties
that would realistically be expected to provide technical information concerning some of the key issues addressed
in the Squam Lakes Watershed Plan, and also indicates those who could provide guidance concerning
information management.



Goal: Promote environmental appreciation, awareness, and education relating to the Squam Lakes and their
watershed.

Recommendations

Young People

Upper clementary and middle school teachers in the Squam Lakes watershed should be encouraged to use the
curriculum developed by the New Hampshire Waters program, which parallels Cooperative Extension’s adult-
oriented Water Quality Program. The program provides young people with a strong background in watershed
dynamics and water quality issues facing New Hampshire. This background can be reinforced and enlarged
upon by Extension’s adult Water Quality program.

Lower and upper elementary schools in the Squam watershed should encourage local teachers to attend
workshops put on by such programs as Project WILD, Project WILD Aquatic, Project Learning Tree, Project
Conserve and Audubon Society’s Awareness to Action Program. If for some reason local teachers are unable
to implement supplementary environmental curricula, local schools should provide the opportunity for
DOCENTS to come to local schools to present this information to young people.

High school teachers in the Squam Lakes watershed should be encouraged by their local school districts to
become involved in the Merrimack River Watershed Education Project. This program provides specific,
technical instruction to young people concerning water resources and water quality issues facing New Hampshire,
and more specifically, the Merrimack River watershed.

Local schools should seek input from local science teachers in biology, chemistry and other areas to refine the
basic curricula that have been developed by the above programs. This input is essential to the success of
implementing these curriculums, because teachers in the watershed need to feel that they have a personal stake
in them, and are able to maximize their own strengths and local resources in helping to make the programs a
reality. ’

Local organizations such as the Science Center of NH, the Squam Lakes Association, the Lakes Region
Conservation Trust, and the Loon Preservation Committee should develop background information about the
watershed to be included in the above supplementary curriculums. For example, the Science Center is especially
helpful in providing information on local animal and plant species and their habitats. The SLA could provide
useful historical information and perspective about the watershed, as well as up-to-date water quality information
derived from the lay monitoring program. Knowledgeable, concerned local citizens can also provide schools with
background information about the watershed.

Local conservation commissions should promote a "Conservation Teacher of the Year" award in their towns.



A greater number of recreational activities should be available on the Squam Lakes for young people living in
the watershed, who may or may not have regular access to the lakes. Activities such as sailing, rowing, and
fishing competitions can be an effective way to motivate young people to learn about their watershed, and to
care enough about it to want to help protect it. As part of this education, young people should be taught about
boating laws, boating safety, and water safety in general.

Adults
Public Information

Information should be provided to the public, including year round residents, seasonal residents or visitors,
concerns recreational access opportunities in the Squam Lakes watershed, and the possible consequences of their
recreational activities, including possible negative impacts on the environment. If a Squam Lakes Reserve is
established, one of its functions should be to organize and conduct a coordinated public information program.

Residents and visitors to the Squam Lakes of all ages also should be kept informed about various boating
regulations and other related issues: providing practical and readily available information on boating safety and
boating laws, geared to both State residents and out-of-staters. It should also give the public specific information
on the location and extent of the lake zones proposed in the chapter on Access, if they are established on Squam
Lake, as well as information about time zoning, if it is put into effect.

Technical Information

Coordinated efforts among natural resource agencies, and between these agencies and private organizations
should be continued in order to promote information transfer and awareness of important local as well as non-
local environmental issues. This will assure that educational resources are used efficiently and effectively, and
will avoid duplication of effort.

Land Capability

Local conservation districts, SCS and the Lakes Region Planning Commission should be called upon by town
officials, landowners and land managers to provide technical information needed to make land use planning and
management decisions affecting the Squam Lakes watershed.

Water Quality

SLA and local municipalities should promote landowner awareness and understanding, particularly in those areas
bordering surface waters, concerning land management practices which protect water quality. Septic system
maintenance and proper use of pesticides and fertilizers are some of the practices that can be promoted in this
way.



Town officials, landowners and land managers should utilize Cooperative Extension’s Water Quality Program.

Awareness and understanding of Extension’s Lakes Lay Monitoring Program should be expanded to include a
greater number of the watershed’s population.

The Fish and Game Department’s new Aquatic Resources Program should also be utilized by local towns.
Wildlife

The educational effort that the Loon Preservation Committee has put forth, both in terms of collection and
transfer of information should serve as a model for local education concerning other wildlife species. The
Squam Lakes Association can be effective in making lake users aware of wildlife habitat areas and the need for
their protection. Organizations such as the NH Municipal Association, the Office of State Planning and the
Lakes Region Planning Commission should provide general guidance for town officials, landowners, and land
managers concerning the kinds of information they need in order to make specific planning and management
decisions.

General

The Science Center of New Hampshire, the local Chambers of Commerce, and the local towns should provide
easily accessible materials which interpret the natural resources, cultural aspects, and economic factors within
the watershed. For example, if a visitor did not have time to follow a trail to a specific location, he/she should
have the opportunity to short-cut the process by driving to various locations on existing road and observing
specific sites and reading interpretive information. In this way, a visitor could obtain a limited but accurate
understanding and appreciation of the watershed.



Chapter 3. Description of Squam Lakes Watershed

Natural Resources
Geography

The Squam Lakes watershed is located in the Lakes Region of central New Hampshire, and covers
42,418 acres. The watershed centers on Squam Lake and Little Squam Lake, and includes parts of eight towns:
Ashland, Campton, Centre Harbor, Holderness, Meredith, Moultonborough, New Hampton, and Sandwich (see
Map 3-1). Two of these towns, Campton and Meredith, have relatively insignificant amounts of acreage in the
watershed, and will not be focused on in this study. The watershed includes the Squam Lakes themselves and
the land containing all of the surface water which flows into them. It also includes the subwatersheds which
drain into the Squam River. Approximately 34,571 acres of the Squam Lakes watershed is land, while a fairly
large percentage of it, 7,847 acres, is water.

Table 3-1 indicates that in the Town of Ashland, the Squam watershed boundary contains 4,308 acres,
including approximately one third of Little Squam Lake, the entire Squam River and the densely developed town
village. The town of Holderness shares the other two thirds of Little Squam Lake and also contains a large
portion of Squam Lake. Holderness has 17,477 acres in the watershed, with the Squam Mountain Range serving
as the northern boundary. The Squam Range extends into the southwestern corner of the town of Sandwich and
this section is also in the watershed, 7,983 acres, including a small part of Squam Lake centering on Sandwich
Bay and Hoag Island. The watershed does not include Center Sandwich.

Table 3-1. Percent of Watershed Acreage in Each Town (Land and Water)

Town Acres Percent
Ashland 4,308 102
Campton 714 . 17
Centre Harbor 5,790 136
Holderness 17477 412
Meredith 123 03
Moultonborough 2,698 6.3
New Hampton 3,325 78
Sandwich 7,983 188
Total 42,418 99.9*

Note: * totals do not equal 100% due to rounding.

Source: Complex System Research Center, UNH, 1989.
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The watershed also extends into Moultonborough, although only 2,698 acres of land in the town are
actually in the watershed, with Red Hill and Pine Hill serving as the watershed boundaries. The watershed
contains 5,790 acres of land in the town of Centre Harbor, including approximately half of High Haith, Centre
Harbor Neck, Dog Cove and Sturtevant Bay. The town village is located just outside of the watershed, on the
shores of Lake Winnipesaukee. Only 3,325 acres of New Hampton is in the watershed. The town is located
well to the southwest of the Squam Lakes, and thus has no frontage on them.

Terrain

The Squam Lakes watershed is in large part characterized by its rugged mountains. The Squam
Mountain Range, the Rattlesnake Mountains, Red Hill, Eagle Chff and other peaks provide a sharp contrast
to the lakes which they surround. The land north of the lakes rises into the steep foothills oi the White
Mountains, while much of the land to the south forms a comparatively low-lying platean with scattered hilly
areas. A wide range in topography is found, indicating considerable variation as to land use options and
developmental capabilities (Map 3-2). Table 3-2 provides the amount of acreage in the watershed occurring in
each of five slope percentage categories.

Table 3-2. Terrain

Slope % Acreage % of Land Area % of Watershed
0-3 2,575 74 6.1
3-8 7,013 203 16.5
8-15 7,554 21.9 178
15-25 8,728 252 206
>25 8,701 252 205
Water 7,847 --- 185
Total 42,418 100.0 100.0

Source: Lakes Region Planning Commission, (1974) Slope Mapping, Squam Lakes Watershed.
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Squam Lake and Little Squam Lake both lie at 562 feet above sea level. In addition to the lakes and
their shorelines, the primary lowland areas stretch from White Oak Pond in Holderness up to the entrance to
Sandwich Bay. Included are portions of Centre Harbor, Moultonborough (except Eagle Cliff and Red Hill) and
the lower part of Sandwich in the vicinity of Kusumpe Pond and Barville Pond. Further west, in the Owl Brook
subwatershed, the Squam River drainage area and town center of Ashland also constitute a narrowly defined
area of low elevations. The lowest point in the watershed is the outlet of the Squam River into the Pemigewasset
River, at an elevation of approximately 450 feet.

Hilly terrains (from 800 to 1,400 feet) are found as scattered clusters throughout the watershed, serving
as a transition from the lowlands to the steepest elevations. Hills southeast of Squam Lake include Gilman Hill
in Meredith and Sunset Hill in Centre Harbor. More directly south of Squam Lake is Pine Hill in Holderness,
McGrillis Hill in Centre Harbor, and a ridge in New Hampton which centers on Beech Hill. Just south of Little
Squam Lake in Holderness and Ashland is Leavitt Hill. Hills northwest of the lakes include Hicks Hill and
Cotton Mountain in Holderness, while the twin peaks of the Rattlesnakes dominate the north central section
of the watershed. To the northeast, in Sandwich, is found Buzzell Ridge.

Still higher mountains, ranging from 1,400-2,400 feet, are found in the southwestern portion of the
watershed. Beech Hill is in New Hampton, while to the west, in Holderness, are found the Button and Mount
Prospect. To the east are found Red Hill in Moultonborough and Eagle ClLff in Sandwich. The highest
clevations in the watershed lic in the Squam Mountain Range. This crest of mountains above Squam Lake
extends northeastward from Mount Livermore in Holderness to Doublehead Mountain in Sandwich, and includes
Mount Webster, Mount Morgan, Mount Percival and Mount Squam. (All elevations taken from USGS
topographic maps and Mountains of New Hampshire, 1949, by Mary Louise Hancock.)

Geology

The bedrock and surficial geology of the Squam Lakes region plays an important role in determining
the physical environment of the watershed. For management planning purposes, the significance of geological
factors lies in their impact on land use, building activities and developmental capabilities. Surficial material, the
unconsolidated material deposited by glacial action and from which soils are formed, determines the
mineralogical and chemical composition of soil, and thus its suitability for various purposes. Surficial information
can also give an indication of the type of stratified sand and gravel deposits that may be available within the
watershed to provide groundwater. The influence of both bedrock and surficial geology can be seen in the
topography. The topography helps to determine drainage conditions, rate of soil formation/erosion, and other
physical processes occurring in the watershed.
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Like the rest of New Hampshire, the Squam Lakes watershed is part of the Appalachian Highlands,
which extend from Alabama to the southwest to New Foundland to the northeast. The watershed is underlain
by igneous rocks of Devonian and Jurassic age, (approximately 380 and 160 million years old respectively) and
metamorphic rocks of Silurian age, which are over 400 million years old.’

The Squam Mountain Range is underlain by metamorphic rocks of the Perry Mountain and Rangeley
Formation. These quartzites, pelitic schists, and calc-silicate granofels are resistant to weathering, forming the
high ridges of the west side of the watershed. Littleton Schist comprises much of this area. It is the youngest
metamorphic unit and the most resistant rock found in the watershed. Kinsman Quartz Monzonite, a granitic
rock of igneous origin, is found in a narrow belt, stretching from the lower elevations of the Squam Range in
Holderness to Little Squam Lake in Ashland, to Jackson Pond and Beech Hill in New Hampton. Most of Little
Squam Lake and the western tip of Squam Lake are underlain by Kinsman Quartz Monzonite, as is an outer
section of the watershed located in Centre Harbor. In the western-most part of the watershed, the Littleton
Schist was intruded by the Kinsman Quartz Monzonite, and partially melted, producing a migmetite ("mixed
rock”). This geological area includes the Owl Brook-Squam River drainage area in Holderness and Ashland,
and part of New Hampton, centering on the Scribner Fellows State Forest.?

Within the watershed, the rock showing the least resistance to weathering is the Devonian-age
Winnipesaukee Quartz Diorite. This igneous rock forms a broad belt which underlies most of Big Squam Lake,
including all islands, and the south-central portion of the watershed, which centers on White Oak Pond.
Rattlesnake and Red Hill syenite is the youngest kind of bedrock found in the watershed. Red Hill is composed
of several kinds of igneous rock, including syenite and granite of Jurassic age. Syenite also forms the peaks of
the Rattlesnakes and Eagle Cliff (extending up the northwest slope of Red Hill). Outcroppings of the bedrock
exist on the peaks of the Squam Mountain Range, Eagle Cliff, and the Rattlesnakes. The nepheline-sodalite-
hastingsite syenite exposed at Red Hill is an unusual and distinctive rock type not commonly found elsewhere
in New Hampshire.> See Table 3-3 for percentages of the different rock formations in the watershed, and Map
3-3, Bedrock Geology, for their locations.

The NH State Geologist has developed the following description of the geologic history of the Squam
Lakes watershed. This description has evolved from detailed historical as well as recent investigation and
analysis.

' C. Raymo and M.E. Raymo, Written in Stone, A Geological History of the Northeast United States, 1989,
p- 3.

2 Interim Geologic Map of NH, 1986.

% New Hampshire State Geologist, 1989.



Table 3-3. Bedrock Geology

Bedrock , Acres % of Land % of Watershed
Rattlesnake Syenite 563 16 13
Red Hill Syenite - Medium Grained 13 0.0 0.0
Red Hill Syenite - Nepheline Sodalite 75 0.02 0.02
Red Hill Syenite - Coarse Grained 445 13 10
Kinsman Quartz Monzonite 8,518 24.6 201
Mixed Zone of Schist and Monzonite 6,313 183 14.9
Mixed Zone of Monzonite, Diorite and Schist 39 0.1 0.1
Winnipesaukee Quartz Diorite 12,788 370 30.1
Perry Mountain and Rangeley Formation 5,817 162 137

Source: Complex Systems Research Center, UNH, 1989.

The geologic history of the region begins with the deposition of sandstone and shale in the region during
the Silurian and Lower Devonian periods, about 400 million years ago. The sediment was derived from the
continent to the west and island areas to the east, and it accumulated in a deep trough on the continent.
Beginning about 385 million years ago, New England underwent a continental collision called the Acadian
Orogeny. The previously deposited rocks were deeply buried in the crust, and were subjected to high
temperature and pressure. This caused the sediments to be metamorphosed (fundamentally recrystallized) into
schists and related rocks which were intensely folded. The heat was supplied by an elevated crustal gradient.
The Kinsman Quartz Monzonite locally intruded the metamorphic rocks in a bed-by-bed fashion, creating the
area of "mixed" metamorphic and igneous rocks on the west side of the Squam Lakes area. Geophysical studies
have shown that these igneous units are thin sheet-like intrusions. The overall shape of the intrusion is that of
a saucer with the edges slightly upturned, accounting for the overall presence of the Squam-Winnipesaukee
basin. These igneous rocks, intruded during the early part of the Acadian Orogeny, were brittly deformed by
later events. The region may have been subjected to additional compression and thermal overprint during the
Alleghanian event about 325 million years ago, but this event has not been clearly documented in central New
Hampshire. During the Jurassic period (about 180 million years ago) igneous rocks of the White Mountains
intrusive-volcanic suite were emplaced at Red Hill and the Rattlesnakes. The rocks presently exposed at the
surface represent the magma chambers of volcanoes that dotted New Hampshire’s landscape.



Glaciation in the region began one million years ago, following erosion of about five kilometers of the
earth’s crust. The long period of erosion has allowed the topographic adjustment to the bedrock to occur. The
bedrock surface we see today reflects the pre-glacial topography, which has been modified slightly by glacial
erosion and deposition.*

The landscape of the Squam Lakes watershed that is partially formed by the surficial geology tends to
modify the pre-existing bedrock landscapes. The uplands in the Squam Lake watershed are covered with glacial
till which ranges from a thin veneer to greater thicknesses in lowlands and drumlins. The till is soil and rock
that was redeposited by the glacier. This material was deposited in a mostly unstratified mass containing
fragments of all sizes, ranging from clay to boulders. Till can range in composition from sandy to compact, the
latter being relatively impermeable. The depth to bedrock can be unpredictable, because the glacial deposits
in many places are able to completely mask the irregular surface of the underlying bedrock.

Stratified glacial deposits which were formed by meltwater streams carrying debris from the wasting
glacier are present in some of the lowland areas. These deposits are highly porous and potentially contain
important surficial aquifers. Some of the resulting features that have been mapped include kame terraces and
deltas. Kame terraces were deposited by the glacier when meltwater streams came in direct contact with the
ice, and can be found to the northwest of Barville Pond and on the northeastern shore of Little Squam Lake.
A former delta (deposited where streams entered glacial lakes) has been identified at Point Finisterre on Squam
Lake. Two glacial pothole sites in bedrock have been identified, one in southwestern New Hampton and the
other near Mount Squam in the Squam Range.®

Soils

The primary material on which the soils within the Squam watershed developed is glacial till, which is
especially common on the upland areas of the watershed (see Map 3-4). As Table 3-4 indicates, 73.2 percent
of the watershed is comprised of these glacial till soils. A wide range of till soils are represented, from loose
mixes of loamy sand and sand textures to firm, compact, platy mixes of fine sandy loam textures. These glacial
till soils vary considerably in terms of drainage characteristics, productivity, and management potential, not only
because of their different soil textures but also because of their relative positions on the landscape, and depth
to bedrock. For example, Monadnock and Moosilauke soils both formed in loose till of loamy sand and sand
textures, but Monadnock soil is generally well-drained because it is commonly found on higher positions or on
steeper slopes, for example, on the slopes of the Squam Mountains. Moosilauke soils, on the other hand, are
poorly drained. They are found on level to gently sloping areas, or in depressions occurring in upland areas.

* H.E. Wright, Jr., and D.G. Frey, Ed, The Quaternary of the United States, 1965, p. 115.
5 Lisa Saranson, LRPC, The Geology of the Squam Lakes Watershed, 1974, p. 6.
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Less common but also occurring in the Squam watershed are soils which are derived from stratified
glacial outwash deposits, representing 6.3 percent of the watershed. A good example of these sand and gravel
soils are Adams soils, which can be found, among other places, west of the Squam River near the village center
of Ashland, as well as directly north of Cotton Cove, along Squam Lake.

Table 3-4. Major Soils Categories

Soils Acres % of Watershed % of Land
Floodplain 263 0.6 0.8
Glacial Outwash 2,689 63 78
Glacial Till 31,053 - 732 89.9
Organic Soils 448 11 13
Rock Outcrops 5 0.0 0.0
Marsh 50 0.1 0.1
Gravel Pits 15 0.0 0.0
Udorthents 10 0.0 0.0

Source: Soil Conservation Service, County Soil Surveys for Belknap, Carroll and Grafton Counties: 1968; 1977,
unpublished, due out in 1991.

Floodplain soils, which developed from relatively recently deposited stream sediments, and account for
0.6 percent of the watershed, are found along some rivers and streams. Podunk soils, for example, are found
along the Squam River, including the location where the river meets up with the Pemigewasset River. There
are two muck and peat soils in the watershed, Greenwood and Chocura, as well as a sizeable number of wet soils
that are either poorly drained or very poorly drained, often due to the existence of a hardpan and/or lower slope
position,

Soils in the Squam watershed are known to differ widely in their depth to bedrock, a factor which can
have a significant influence on a soil’s suitability for various purposes. The Lyman soils, for example, occurring
on Red Hill, are only within one to two feet of bedrock. Colton soils, on the other hand, are generally greater
than eight feet deep.
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Interpretations concerning the potential of soils in the watershed for development, agriculture, and
forestry purposes are found in Chapter 4, Land Capability, and in Appendices B and C.

Hydrology
Surface Water

The drainage pattern of the Squam Lakes watershed consists of numerous brooks and ponds which flow
into three main waterbodies: Squam Lake, Little Squam Lake and the Squam River. These three waterbodies
have a combined surface area of 7,183 acres, making the Squam Lakes the second largest lake system totally
within the State of New Hampshire. The watershed can be broken down into three interdependent sections of
surface flow. Squam Lake, which contains most of the surface water drains into Little Squam Lake through a
short channel in Holderness, which in turn drains into the Squam River. The watershed extends to the point
where the Squam River meets the Pemigewasset River. The Pemi has its headwaters in the White Mountains,
and flows south past Ashland where it meets the Squam River, to Franklin, where it becomes the Merrimack
River. The Merrimack drains all of central New Hampshire and then flows into Massachusetts, where it empties
into the Atlantic Ocean at Newburyport.

The two Squam Lakes have contrasting physical features, as Table 3-5 demonstrates. Squam Lake is
a larger and deeper lake with a very irregular shape. Little Squam is smaller and more compact, and was
formed as the result of a dam. Both lakes were legislatively classified as "A" in 1959, designating them as
suitable for both drinking and recreation. This classification is still valid today, with water quality generally
remaining at this high level® However, developmental pressures exist around both lakes. Chapter 5 provides
more detail concerning the water quality of the Squam Lakes.

Squam Lake is characterized by its many coves and islands, its jagged, scenic shoreline, its significant
variability in depth, and the rugged hills which surround it. Eighteen brooks and four ponds of various sizes and
capacities drain into the lake. Map 3-5 shows the subwatersheds which together make up the Squam watershed,
and Table 3-6 names the principal brook or pond for these subwatersheds, as well as their acreages.

Little Squam Lake is characterized by its compact size and by its regular and more developed shoreline.
The lake lies partially in Holderness and partially in Ashland, with only two brooks flowing into the waterbody,
and flows into the Squam River in Ashland. The Squam River has a surface area of 10.4 acres and provides
the link between the Squam Lakes and the Pemigewasset River. It can be characterized by its changing

® NHDES, WSPCD, New Hampshire Water Quality Report to Congress 305(b), April 1988.
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Table 3-5. Comparison of the Squam Lakes

Lake Size(Acres) Avg. Depth(Ft) Max. Depth(Ft) Shoreline(Mi)

Squam 6,765 36 98 60.5 miles; irregular
with many coves,
bays and islands

Little Squam 408 23 84 43 miles; elongated,
regular

Source: Lakes Region Planning Commission, Squam Lakes Water Quality Report, 1974.

morphology and its steep drop of 107 feet in a little over a mile. In past years, Ashland had six hydroelectric
dams on the river as it ran through the center of the town’s industrial area.” An important feature of the river
is its 18 foot concrete dam, which controls the water levels on both of the Squam Lakes.

White Oak Pond is found in one of the larger subwatersheds. Located in the town of Holderness, south
of Squam Lake, the pond has a surface area of 291 acres and drains into Squam Lake at Piper’s Cove via White
Oak Pond Brook. Within the Burrow’s Brook subwatershed, Barville Pond (39 acres) is drained by the small
Barville Pond Brook, which flows into Squam Lake at Sandwich Bay. Kusumpe Pond (56 acres) is to the west
of Barville Pond in Sandwich, and its subwatershed drains into Sandwich Bay. Intervale Pond (43 acres) is found
in a subwatershed northwest of Squam Cove. Sky Pond is a 16 acre protected pond which drains north into
Jackson Pond, whose exact acreage has been disputed. Figures of 39 acres and 54 acres have been used at
different times. Ames Brook drains Jackson Pond, and eventually flows into the Squam River. Both Sky Pond
and Jackson Pond serve as the source for Ashland’s municipal water supply.®

" Susan Backer Keath, 4 Condensed History of the Squam Lakes Association, 1963.

8 1984 Ashland Master Plan, amended 1986.
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Table 3-8. Principal Subwatershed Tributary

Subwatershed Subwatershed
Number Stream/Subwatershed Name Acreage

1 Shoreline Drainage, Otter Cove - Sandwich Bay 328

2 Shoreline Drainage, Sandwich Bay 43

3 Shoreline Drainage, Eagle Cliff 302

4 Veerie Cove Brook 209

5 Shoreline Drainage, Mooney Point 372

6 Livermore Brooks 1 and 2 832

7 Finisterre Point Brook 560

8 Cotton Cove Brook 222

9 Shoreline Drainage, Point Finisterre 106
10 North Brook 569
11 Science Center Brook 266
12 Shoreline Drainage, Little Squam Lake 333
15 Burrows Brook 1,845
16 Intervale Pond Brook 1,351
17 Eastman Brook 1,058
18 Smith Brook 1,750
19 Kusumpe Pond Brook 314
20 Shoreline Drainage, Squaw Cove 214
21 Bennett Brook 617
23 West Brook 434
24 Shoreline Drainage, the Rattlesnakes 717
25 unnamed brook 366
26 Owl Brook 5,542
27 Carn’s Cove Brook 284
28 unnamed brook 245
29 Shoreline Drainage, Kent Island 62
30 Shoreline Drainage, Sturtevant Bay 1,601
31 unnamed brook 76
32 White Oak Pond Brook 3,102
33 Shoreline Drainage, Little Squam Lake 246
34 Shoreline Drainage, Little Squam Lake 1,032
35 unnamed brook - 59
36 Shoreline Drainage, Dog Cove 1,629
37 Shoreline Drainage, Squam River 886
38 Shoreline Drainage, Squam River 588
39 Swainey Brook 1,130
40 Ames Brook 3,092
41 Shoreline Drainage, Squam River 411
43 Shoreline Drainage, west of Piper Cove 226
44 Shoreline Drainage, Sunset Point 431
45 Jackson/Sky Ponds 666

Source: Complex Systems Research Center, UNH, 1989.




Groundwater Availability

According to the US Geological Survey Groundwater Availability Maps, the Squam Lakes watershed
contains eight areas which have a medium to high potential for groundwater yield (see Map 3-6). The actual
extent of the aquifers in these areas may be larger than is indicated on the USGS maps, which only show general
areas of low-to-high potential for groundwater yield. These maps also involve only stratified drift (sand and
gravel) aquifers. More detailed NH/USGS groundwater mapping for this part of the State is expected to be
completed by 1992. The new maps will show transmissivity, saturated thickness, water table elevations and
direction of groundwater flow. See Chapter 4, p. 4-26 and 4-27 for more detailed information on groundwater
availability within the watershed.

Land Cover/Vegetation

The majority of land in the Squam Lakes watershed which is presently undeveloped is forested
(approximately 93.0 percent), with only a small percentage (4.0 percent) used for agricultural purposes, almost
3.0 percent swamp, and less than one percent categorized as idle.® The watershed contains a diversity of forest
types, at least in part because it occurs within a zone of transition between southern and northern hardwood
forests. What follows is a very broad description of forested areas found throughout the region.

The outer reaches of the northern portion of the watershed are covered predominantly by a mixed
hardwood forest. In the southern portion of the Squam Mountain Range, red and white oak are common,
though this area is located in close proximity to the northern limit for white oak.” Other hardwoods found in
the Squam Range are other typical northern species, for example, - beech, yellow birch, sugar maple, mountain
alder, white birch. Much of this hardwood acreage is rather scrubby woods, which have developed on land that
was cleared in the past, and has now reverted back to forest.”® Also found in the Squam Range, but less
common, are pure stands of white pine, as well as mixed pine/hardwood stands. Lower clevations north of
Squam Lake generally contain a mix of forest types, with pure pine stands and mixed conifer-hardwoods
occurring more frequently than mixed hardwoods.

® Forest Resources Department, UNH, interpretation of 1988 aerial photography; and Complex Systems
Research Center, UNH, 1990.

' SLA, Squam Lakes Association Trails Guide, 1973.
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White pine forests and mixed conifer-hardwood stands dominate the southern and eastern portions of
the watershed, especially directly south of Squam Lake and to the southeast of it. White pine is especially
dominant on the islands and shoreline areas. Hardwood species that make their appearance in these areas of
the watershed include red maple, gray birch, aspen, american elm and tupelo. The more extensive forested
wetland areas in the watershed are also found south of Squam Lake, to the east of White Oak Pond.

In the southwestern section of the watershed, large concentrations of hardwoods are found both north
and south of Little Squam Lake, as well as in areas on either side of the Squam River in Ashland and the
subwatersheds containing Jackson and Sky Ponds. These hardwood areas are interspersed mainly with mixed
conifer-hardwood stands, and occasionally with pure pine stands. Most of the western portion of the watershed
is a mix of forest types, but white pine represents the largest amount of acreage there.

Natural Heritage Inventory

The New Hampshire Natural Inventory, an agency of the New Hampshire Department of Resources
and Economic Development, collects and analyzes data on the status, location and distribution of rare or
declining native plant and animal species and exemplary natural communities ("elements" of natural diversity)
in the State. Records in the Heritage Inventory database indicate that the Squam Lakes watershed contains
several areas of ecological significance which support rare species and/or exemplary natural communities. The
Natural Heritage Inventory has not conducted an on-site field investigation of the Squam Lakes watershed, and
therefore cannot provide a definitive statement on the presence, absence, or status of species or natural
communities in the area under consideration. It should be noted however that more data on this area may
become available in the future as the inventory expands with ongoing fieldwork and research.

The areas which support habitats for significant plants and animals are shown on Map 3-7. In order
to provide protection for sensitive species, their specific locations are not identified on the map. Several of the
areas are clustered together between Route 113 and Squam Lake in the area of the Rattlesnake Mountain peaks,
indicating the special significance of this portion of the watershed.

The NH Natural Heritage Inventory has also provided a list of rare plants, animals and natural
communities which occur in these areas (see Figure 3-1), along with their State and federal status. In addition,
the Inventory has indicated the historic presence of other rare elements within the Squam Lakes watershed
(Figure 3-2) whose location is not precisely known.

Chapter 6, Wildlife Habitat, makes use of the Natural Heritage Inventory information in addressing
wildlife habitat areas in the Squam Lakes watershed, and Chapter 10, Land Protection, discusses the importance

of protecting these areas.
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Figure 3-1. NH Natural Heritage Inventory Rare Plants, Animais and Natural Communities
(see Map 3-7 for general locations within the watershed)

Common Name Status

Rare Animals:
Grasshopper Sparrow
Great Blue Heron

Lake Whitefish

Bluegray Gnatcatcher

Common Loon State Threatened
Rare Plants:

Missouri Rock-cress State Threatened*

Wiegand’s Sedge State Threatened

Purple Crowberry

Rock Sandwort State Endangered*

Natural Communities:
Central New England Mesic Transitional Forest on Acidic Bedrock or Till
Inland New England Acidic Pond Shore/Lake Shore Community
Southern New England Circum-Neutral Rocky Summit/Rocky Outcrop Community

Note: * Two occurrences known within the watershed.

Source: NH Natural Heritage Inventory, DRED, 1990.

Figure 3-2. Natural Heritage Inventory List for Historicaily Know Rare Plants
Within the Squam Lakes Watershed

Common Name Status
Three-seeded Mercury State Threatened
Hidden Sedge State Endangered
Lens Sedge

Wild Senna State Endangered
Small Yellow Lady’s-slipper State Endangered
Stiff Gentian

Small-flowered Hemicarpa

Small Whorled Pogonia State and Federally Endangered
Green Adder’s-mouth State Threatened
Water Marigold

Ginseng State Threatened
Douglas’s Knotweed State Threatened
Erect Knotweed State Endangered
Flatstem Pondweed State Threatened
Vasey's Pondweed State Threatened

Source: NH Natural Heritage Inventory, DRED, 1990.




Socioeconomic Characteristics - Cultural Resources

Population"

Settlement Patterns in the Squam Lakes - An Overview

Settlement in the Squam Lakes watershed began in the 1760’s, when Governor Benning Wentworth
granted land to the towns. Holderness was first settled in 1762, and settlement of the other watershed towns
followed in 1765. All of the towns became incorporated between the years 1763 and 1868, and grew slowly, but
steadily during this time. The watershed population reached an early population peak in the 1820’s and 1830’s,
in an era where mills and farming supplied most of the -employment opportunities for the local population.
During the 1840’s, the population of watershed towns began to decline, as New England cities began to
industrialize, and attracted an increasing number of workers from rural areas. At the same time, highly
productive land to the west became accessible to New Englanders, and many could not resist the call.

It has taken over 100 years for the population of towns in the Squam watershed to recover from this
population decrease, and to begin to match the population levels of the early 1800°’s. Recent decades have
shown great expansion for these towns. It should be noted that while each has grown significantly during the
1980’s, this growth does not compare to the rapid expansion which took place in the 1970’s.

Despite recent changes, the watershed remains an area where population growth is somewhat limited
by its natural resources. Steep terrains, along with a large percentage of soils that have limitations for
development, restrict the amount of land which can be used for housing and roads. There is also a relatively
large amount of shoreland area in the watershed, specially around the Squam Lakes, which has significance far
beyond its value for development purposes. Relatively large amounts of acreage are contained in individual
ownerships surrounding the lakes, which has served to provide significant protection for them as well as
surrounding areas in the past. The watershed today still has a predominantly rural population, with many of the
dwelling units located in small villages, and along major roads. The Squam region also has a large number of
seasonal residents, and is strongly influenced by the influx of camp owners, predominantly in the summer
months, but during other seasons of the year as well.

Tables 3-7 through 3-11 provide various population characteristics for the towns in the Squam Lakes
watershed. It should be noted that the numbers in these tables represent population figures for entire towns,
not just for the acreage of each town which is contained within the watershed.

"' The information on population which follows is taken predominately from town master plans, as well as
NH Office of State Planning Population reports and U.S. Census Bureau information.
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Ashland - Ashland is currently the most densely populated town in the watershed, and most residents live there
year-round. The town became incorporated in 1868, after it separated from Holderness. Its population has
increased steadily since being incorporated, averaging approximately an 8 percent population increase each
decade. Ashland currently has 2,106 residents, and averages 184.7 persons per square mile, which is a
population density not often found in such a small and rural town.

Centre Harbor - Centre Harbor was a part of New Hampton until 1797, when the small town became
incorporated on its own. Its early peak population occurred in 1840, when there were 579 residents. The
population then declined to 355 in 1940, but has steadily risen since this time. During the 1970’s, the population
of Centre Harbor grew by 49.6 percent. As of 1987, the town had 968 residents, and an average density of 85.7
persons per square mile.

Holderness - Holderness was settled in 1763, the first such settlement in the watershed, although the town was
not incorporated until 1816. Holderness reached an early population peak of 572 people in 1820. Population
then declined until 1940, when the town had only 151 people, in part because Ashland split off in 1868, but also
because some local people moved to the cities during this time period. Since the 1940’s, Holderness has
experienced rapid growth, especially during the 1960’s and 1970’s. The town grew by 53 percent in the 1960’s
and by 39.5 percent in the 1970’s. Population in the 1980’s also increased, but at a growth rate which was slower
than for previous decades. Holderness currently has 1,713 residents, most of whom live in the watershed year-
round with an average of 55.6 people per square mile.

Moultonborough - Historically, the Town of Moultonborough followed a growth pattern similar to that of
Sandwich, yet its population today is very different from Sandwich’s. Moultonborough was incorporated in 1777,
and reached its early peak in 1840, with 1,752 people. Population then declined until 1930, but has grown
dramatically since the 1960’s. The town has experienced the largest recent population growth in the watershed,
with a 55.9 percent increase in the 1960’s and a 68.4 percent increase in the 1970°s. As of 1987, 2,727 people
lived in Moultonborough, with an average of 47 persons per square mile. The town continues to experience
growth, but it is mainly centered on Lake Winnipesaukee, the other major lake in Moultonborough. Only a very
small portion of the town’s population is actually in the Squam Lakes watershed.

New Hampton - The town was incorporated in 1777, and included Centre Harbor at that time. It has grown
in a pattern similar to that of the rest of the watershed towns. Reaching its peak in 1830 with 1,905 people, New
Hampton then had a population decline until 1930. Since the 1930’s, the town’s population has slowly been
increasing, and grew by 32 percent in the 1970’s. Currently, New Hampton has 1,455 residents, with 39 persons
per square mile, the second lowest density in the watershed.

Sandwich - Sandwich became the first incorporated town in the watershed in 1763. One of the largest towns

in New Hampshire in terms of physical size, Sandwich experienced unparalleled growth in the early 1800’s, with
the population reaching its peak in 1830 at 2,744. From 1830 to 1950, however, the town steadily lost its
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residents, and in the process, became the most sparsely populated town in the watershed. Since 1950, the
population of Sandwich has grown an average of 12.7 percent each decade, reaching a year-round population
of 966 in 1987. With a population density of only 10.6 persons per square mile, Sandwich is easily the most
sparsely populated town in the Squam Lakes watershed, in part because it contains 15,272 acres of the White
Mountain National Forest, but also because the town is not easily accessible by present transportation routes.

Table 3-7. Characteristics of the Population in the Watershed Towns

Year of Early Number of Per-
Population Peak 1987 sons Per Square
Town (and Number) Population Mile in 1987
Ashland 1910; 1,412 people 2,106 184.7
Centre Harbor 1840; 579 people 968 85.7
Holderness 1820; 572 people 1,713 55.6
Moultonborough 1840; 1,752 people 2,727 470
New Hampton 1830; 1,905 people 1,455 389
Sandwich 1830; 2,744 people 966 10.6

Source: Population of New Hampshire; Part 1:1623-1940; NH State Planning and Development Commission,
Concord, 1946; Office of State Planning Estimates: 1987,




Current Population

The total population of the watershed communities was estimated to be 9,935 in 1987. Moultonborough
is the largest town based on population, and Sandwich is the smallest. As Table 3-8 indicates, these size
relationships have changed over time, as different towns have experienced growth at varying rates. For example,
twenty years ago, Ashland had the highest population and Centre Harbor had the lowest. Yet Moultonborough
had the highest growth rate of population in both the 1960-1970 and 1970-1980 decades, which allowed it to
exceed the population of Ashland.

Table 3-8 indicates that as a whole, the watershed population has increased over time, with a growth

rate of 20.9 percent from 1960 to 1970 and almost twice that rate, 40.1 percent during the 1970 -1980 decade.
The growth rate from 1980 to 1987 was less than in the previous two decades, 16.0 percent.

Table 3-8. Squam Lake Watershed Popuiation Changes; Percent Change

% Change % Change % Change

Town 1960 1970 1980 1987 60-70 70-80 80-87
Ashland 1,473 1,599 1,807 2,106 8.6 13.0 16.5
Centre Harbor 511 540 808 968 5.7 49.6 19.8
Holderness 749 1,048 1,586 1,713 399 513 8.0
Moultonborough 840 1,310 2,206 2,727 56.0 684 236
New Hampton 862 946 1,249 1,455 9.7 320 16.5
Sandwich 620 666 905 966 74 359 6.7
Totals 5,055 6,109 8,561 9,935 209 40.1 16.0

Source: US Census (1960, 1970, 1980); NH Office of State Planning Estimates: 1987.




Population Projections

The NH Office of State Planning prepares population projections for the State and its cities and towns
on a regular basis. These figures provide an indication of how population will develop if existing trends
continue, and are used as a guide for planning efforts. Projections for the Squam Lakes watershed for 1990 to
2010 generally show a continuation of the trends experienced during the past two decades, with 24 and 31
percent growth expected for the 1990 to 2000 and 2000 to 2010 time periods respectively. These figures
represent year-round residents of the six watershed towns. Seasonal population, as indicated by the number of
seasonal housing units, is also expected to increase. However, it should be noted that the growth in these
housing units during the 1970 to 1980 period (34 percent) was half of the growth in year-round housing units
during the same period (68 percent). This was in contrast to the previous decade, when seasonal homes
increased at about the same rate as year-round units. Population projections for the watershed towns are
included in Table 3-9.

Table 3-9. Population Projections, 1990 - 2010

Town 1990 1995 2000 2005 2010
Ashland 2,023 2,156 2,302 2,451 2,642
Centre Harbor 994 1,126 1,245 1,373 1,522
Holderness 2,122 2,496 2,383 3,303 3,795
Moultonborough 3,106 3,823 4,460 5,146 6,011
New Hampton 1,471 1,630 1,778 1,942 2,138
Sandwich 987 1,054 1,117 ’ 1,191 1,298
Totals 10,703 12,285 13,285 15,406 17,406

Source: NH Office of State Planning, New Hampshire Population Projections - Total Populations for Cities and
Towns, 1980 - 2010, 1987.




Population Density

The number of persons per square mile has been calculated for each watershed town, over the last 30
years. The population density of a given area is a valuable descriptive statistic, allowing realistic comparisons
among towns, and indicates more than total numbers do. For example, based on population, the towns of Centre
Harbor (968 people) and Sandwich (966 people) appear to be the same size. However, given the land areas of
11.3 square miles for Centre Harbor, and 91.3 square miles for Sandwich, the 1987 population estimates show
85.7 persons per square mile in Centre Harbor and 10.6 persons per square mile in Sandwich. These numbers
provide a different picture for each of the two towns. Population density figures for the six communities are
reproduced in Table 3-10. The increase in the aggregate density for the watershed over time is also shown. The
numbers in parentheses are the land area in square miles for each community.

Table 3-10. Population Density; Persons Per Square Mile

Area 1960 1970 1980 1987
Town Sq. miles # persons # persons # persons # persons
Ashland (11.1) 129.0 140.0 163.0 189.9
Centre Harbor (11.3) 452 478 715 85.6
Holderness (30.8) 243 340 515 55.6
Moultonborough (58.0) 145 26 38.0 47.0
New Hampton (37.4) 23.0 253 334 389
Sandwich (91.3) 6.8 13 9.9 10.6
Totals (239.9) 211 255 35.7 414

Source: US Census (1960, 1970, 1980); State Planning Project Report #3, 1966; Analysis - NH Office of State
Planning,




Population by Age

Information on numbers of people by age group is an important statistic for planning purposes. For
example, a large pre-school population in the watershed would indicate a need to look at the adequacy of school
space and other necessary facilities. The most recent year for which data on age is available is 1984. As
expected, the working-age population (18-64) was the age category with the largest number of people for each
of the watershed towns, representing 63 percent of the total. Population by age figures are shown in Table 3-11.

Table 3-11. Population by Age, 1984

Town Birth-5 6-17 18-64 65+ Total
Ashland 167 304 1215 253 1,939
Centre Harbor 71 144 575 133 923
Holderness 116 281 938 189 1,524
Moultonborough 116 327 1,519 372 2,334
New Hampton 116 227 906 162 1,411
Sandwich 31 105 582 220 938 -
Totals 617 1,388 5,735 1,329 9,069

Source: NH Office of State Planning, 1984 Estimates by Age, February, 1986.
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Housing

As Table 3-12 indicates, the supply of housing in Squam Lakes communities has expanded in recent
years as their populations have increased, and as expected, those towns with higher rates of growth in population
have also seen a corresponding growth in housing. The estimates of changes in the housing supply since 1980,
also found in Table 3-12, have been made by the Office of State Planning, based on data on building permits.
These estimates represent housing for entire towns, not just for the portion of each town within the Squam
watershed. Figures soon to come out from the 1990 US Census can be used to update Table 3-12.

Table 3-12. Housing Supply 1980 - 1987
1980 Census; 1980-87 Building Permits Issued

1980 1980 1981 1982 1983 1984 1985 1986 1987 1988
Town Census BPI BPI BPI BPI BPI BPI BPI BPI BPI Total
Ashland 817 31 16 7 15 16 44 24 26 50 1,046
Centre Harbor 419 10 13 6 8 7 18 15 20 13 529
Holderness 708 7 0 6 9 1 18 32 40 56 887
Moultonborough 958 62 0 0 77 107 133 179 156 111 1,783
New Hampton 512 0 6 0 0 6 9 2 32 26 613
Sandwich 399 4 7 11 10 14 18 19 27 17 526
Totals 3,813 114 42 30 119 161 240 291 301 273 5384

Source: 1980 Census of Housing; Office of State Planning, Current Estimates and Trends in New Hampshire's
Housing Supply, 1989.




Table 3-13 shows housing ‘growth rates for each of the watershed towns from 1980-1988. As shown,
Moultonborough has clearly seen the most significant increase in housing over this period, with a growth rate
of 86.1 percent. New Hampton has had the slowest increase, with 19.7 percent. All together, the housing growth
rate for towns in the Squam Lakes watershed has been 41.2 percent during this time period.

Table 3-13. Housing Supply Growth 1980 - 1988

Town Percentage Change 1980 - 1988
Ashland 28.0
Centre Harbor 26.3
Holderness 253
Moultonborough 86.1
New Hampton 19.7
Sandwich 318
Totals 412

Source: Analysis, NH Office of State Planning, 1989.




Seasona] Fluctuations

An important factor in the economy of the Lakes Region in general, and this watershed in particular,
is the influence of seasonal fluctuations in population and housing. Some of the watershed communities have
a large portion of total housing units devoted to seasonal use, and it is therefore not uncommon to have high
population levels for the summer months and relatively low population levels for the remainder of the year. Such
fluctuations can lead to inconsistencies in the demand for infrastructure and other services, as well as
uncertainties as to existing economic conditions. The information in Table 3-14 is presented to highlight
seasonal influences on population.

As shown, Moultonborough, with frontage on both Lake Winnipesaukee and Squam Lake, has the
highest concentration of seasonal homes. Centre Harbor, Holderness and Sandwich also appear to have a
considerable number of them. Ashland and New Hampton on the other hand have a comparatively smaller
number of seasonal homes than the other watershed communities, since seasonal units generally are located
around waterfronts, and there is only a portion of Little Squam Lake that falls within Ashland’s borders, and
no lakefront property in New Hampton.

It should be noted that the figures in Table 3-14 reflect seasonal populations of entire towns, not just
that portion of a town that is within the Squam watershed. These figures differ from those in Chapter 4, Table
4-8, which reflect only seasonal housing within the watershed and are therefore more useful for analysis

purposes.

Table 3-14. Seasonal Housing Units - Percent of Total Housing

1960 1970 1980
Ashland 103 (19%) 130 (19%) 212 . (23%)
Centre Harbor 90 (38%) 87 (32%) 208 (42%)
Holderness 231 (50%) 341 (54%) ’ 371 (38%)
Moultonborough 1120 (80%) 1405 (76%) 1980 (69%)
New Hampton 141 (35%) 155 (35%) 161 (26%)
Sandwich - 244 (50%) 315 (58%) 333 (46%)
Totals 1924 (55%) 2433 (55%) 3265 (50%)

Source: US Census (1960, 1970 and 1980), Census of Housing.




Income

Per capita income levels for Squam watershed communities are available for 1979 and 1985. In 1985,
the Town of Moultonborough had the highest income level in the watershed, with an average of $12,571 per
person. The lowest income level, $9,459, was recorded for Ashland. Per capita incomes for the other towns
in 1985 are listed in Table 3-15, along with other relevant statistics for the watershed towns. While relatively

dated, this information can be useful as a comparative tool.

Table 3-15. Community Income Statistics, 1979

1985 1979 1979 1979 1979
Per Capita Per Capita Median Family = Median HH % Persons In

Town Income Income Income Income Poverty
Ashland $ 9,459 $5,983 $15,353 $13,384 134
Centre Harbor 9,915 5,495 14,844 13,333 15.5
Holderness 10,470 6,071 15,381 13,979 122
Moultonborough 12,571 7471 16,420 15,548 10.2
New Hampton 9,993 6,355 16,767 14,123 14.6
Sandwich 12,293 8,274 16,728 14315 89
State $11,659 $6,966 $19,723 $17,013 85

Source: US Census Bureau, and NH Office of State Planning, Selected Economic Characteristics of New
Hampshire Municipalities, 1980.




Property Values

Property value comparisons among towns in New Hampshire are most accurately made with data on
equalized valuation, which is prepared by the Department of Revenue Administration (DRA). The equalized
valuation figures are calculated by DRA, using local assessment information from the various towns and making
adjustments based on property value surveys to allow town to town comparisons. When this data is calculated
on a per capita basis, comparisons among communities are more meaningful. Equalized valuation per capita
figures for Squam watershed communities are included in Table 3-16 for selected years. The table points out
the dramatic increases during the 1986-1987 period for property values in these towns.

Table 3-18. Equalized Valuation Per Capita; Percent Change

% Change % Change

Town 1980 1983 1986 80-83 83-86
Ashland 21,947 24,708 36,162 126 46.4
Centre Harbor 46,749 60,485 92,303 294 526
Holderness 43,877 66,553 79,067 51.7 18.8
Moultonborough 105,913 152,755 267,144 442 749
New Hampton 25,524 31,751 40,894 244 28.8
Sandwich 63,276 69,551 101,502 9.9 459

Source: NH Office of State Planning, Taxation Valuation Per Person in NH Communities, 1980 - 1986, 1987.




Land Use

During the 1970°
rate for the State of New Hampshire as a whole, as well as gro
State. As Table 3-18 indicates,
by 1982, this figure had approximately doubled, to
watershed was developed, with growth occurring

s, the rate of growth within the Squam Lakes watershed towns exceeded the growth
wth within other rapidly changing areas of the
prior to 1955, 8.5 percent of the land in the watershed had been developed, but
16.8 percent. As of 1988, 21.3 percent of land in the

largely as a result of seasonal home conversion and

immigration.
Table 3-17. Land Use as of 1988
Description Acreage % of Watershed % of Land
Housing 6,847 16.1 19.9
Commercial 92 0.2 03
Industrial 66 02 0.2
Other Urban 293 0.7 0.9
Agricultural 1,157 2.7 34
Forest 25,176 59.4 73.0
Idle Land 116 03 0.3
Water 7,952 18.7 -
Swamp 719 1.7 21
Totals 42,418 100.0 100.0
Table 3-18. Developed Land Use 1955 to 1988
Change in Cumulative
Acres in % of % of % of % of
Years Development* Watershed Land Acres Watershed Land
<1955 2,929 6.9 85 1955 2,929 6.9 85
1955 - 1974 1,449 34 42 1974 4,378 103 12.7
1974 - 1982 1,447 34 42 1982 5,825 13.7 16.8
1982 - 1988 1,476 35 45 1988 7,301 172 213

Note: * Includes Housing, Commercial, Industrial and Other Urban Categories.

Source: Complex Systems Research Center, UNH, 1989-90.
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As of 1982, 58.1 percent of the increased acreage in developed areas within the Squam Lakes watershed
over the last thirty years had come from the forest category. Between 1982 and 1988, an additional 2,235 acres
was converted from forest land to development, most of it for housing purposes. Interestingly, the amount of
forested land in the watershed today (25,176 acres), as compared to 1955, (24,912) is approximately the same,
because the amount of idle farm land reverting back to forest land has balanced the amount of forest land being
converted for development purposes. This present equilibrium, however, is not expected to remain. The
absorption of forest land by development in the watershed is expected to continue.

A gradual decline in the amount of land in the Squam Lakes watershed used for agricultural purposes
has occurred within the last 30 years. As compared to 3,226 acres in 1955 and 2,653 acres in 1974, 2,228 acres
remained in agriculture in 1982, and only 1,157 acres remained as of 1988, As of 1982, 491 acres that had been
removed from agricultural use over the last 30 years had been developed, while 462 acres had been categorized
as either idle, forested or swamp land. Between 1982 and 1988, approximately 768 acres of agricultural land was
converted for development, and the large majority of it, 763 acres, was used for housing.

Land use changes for each of the towns in the Squam Lakes watershed are described below. These
figures have been obtained from the Lakes Region Planning Commission as well as town master plans, and the
numbers reflect changes in land use for the towns as a whole, not just the portion that is within the Squam
watershed. Since the time these figures were obtained in the 1980’s, there have undoubtedly been additional
land use changes in the watershed towns.

Ashland

Ashland is one of the smallest watershed towns in land area, yet it supports the most concentrated as
well as the most diverse land use. As of 1982, 13.23 percent of the town was developed and of this, 750 acres
was high-density urban development.'”? Ashland has comparatively high densities of housing and roads,
combined with a sizable commercial/industrial base. This diversification is complemented by its community
facilities (19 percent of the town’s developed land), and seasonal housing (5 percent)."

A significant trend in Ashland, as well as in the other watershed towns, is the decline in agricultural and
open land, combined with the rise of residential land'!. Between 1967 and 1986, agricultural/open land in
Ashland decreased by 1,835 acres, while residential land use increased by 382 acres. Commercial, transport,

2 L akes Region Planning Commission, Regional Land Use Plan, 1987.
3 LRPC, Amended, 1986, Comprehensive Master Plan for the Town of Ashland, New Hampshire, 1984.

' LRPC, Loc. cit.



industrial and forest land uses also gained land during this time period. This conversion signifies the increasing
development of open space to provide services for a growing population as well as forest conservation.
Currently, Ashland has 6,076 acres of forested land, 164 acres of agricultural land and 86 acres of open space.
In addition, the town has 256 acres of water.

Centre Harbor

Centre Harbor is the smallest town in the watershed, but it has parts of five waterbodies within its
boundaries: Squam Lake, Lake Winnipesaukee, Winona Lake, Lake Waukewan and Hawkins Pond. In fact,
the town has more water (1,600 acres) than developed land (875 acres). This relatively large percentage of water
area has had a significant impact on land use within the town. Residential land use accounts for 250 acres and
roads account for 164 acres, while commercial/industrial land use covers only 45 acres. Undeveloped land in
Centre Harbor is mostly forested, although the town does. have a substantial amount of agricultural land (10.8
percent of land area) and wetlands (13.3 percent).

Holderness

Holderness is a rural town, with low density development stretching out along the roadways and along
the Squam Lakes. In addition, Holderness has a fairly large seasonal population, and there is also a small
commercial district between the two lakes. The town has 32.5 percent of its developed land in year-round
housing, 30.8 percent in highways/streets and 18.7 percent in seasonal housing. Residential land use increased
160 percent between 1972 and 1986, to meet the high demand for seasonal housing.'® In addition, Holderness
has 3,584 acres of water. As with several other towns in the Squam Lakes watershed, this relatively large amount
of water area has impacted upon land use within Holderness.

Mouitonborough

Moultonborough is the second largest town in the watershed, with 37,120 acres of land and 9,600 acres
of water. Activity in the town is highly seasonal, as a section of Squam Lake and a substantial part of Lake
Winnipesaukee are within the town boundaries. In Moultonborough, 11.7 percent of the land is developed.
Approximately half of this developed land is devoted to residential housing (22 percent year-round, 14 percent
seasonal and 11 percent with conversion potential), and 38 percent is devoted to commercial use, including both
businesses and recreational enterprises like marinas and resorts. Land use changes in Moultonborough between
1972 and 1986 are reflected in dramatic increases in the number of residential units, as land acreage with
housing has increased by 1,638 acres during that time period.

'S Lakes Region Planning Commission, Regional Land Use Plan, 1987.
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New Hampton

New Hampton is the third largest town within the watershed; almost 94 percent of the town is
undeveloped. The town also has the most agricultural land of the watershed towns, although it lost 1,233 acres
between the 1950’s and the 1980’s. As of 1985, only 1,057 acres were used for agriculture, compared to 2,290
acres in the 1950°s."® Most of this land has been converted to residential and transport uses, as housing (472
acres) and roads (520 acres) are the two leading land uses today. The town does have a very small
commercial/industrial base, which accounts for less than 2 percent of the developed land area.

Sandwich

Sandwich’s land use has shown little diversification. The Town is the third largest in New Hampshire,
with 59,485 acres of land. Yet 97 percent of this is undeveloped land, including a 15,272 acre portion of the
federally-owned White Mountain National Forest. Of Sandwich’s three percent of developed land, residential
use accounts for most of this (401 acres in year-round and 344 acres in seasonal housing), while transportation
uses 558 acres of land. Less than 100 acres each are used for community facilities and in commercial/industrial
use.

Table 3-18. Land Use for Watershed Towns

Total Land Area Percent of Land
Town (Acres) Developed Undeveloped
Ashland 7,296 133 86.7
Centre Harbor 7232 12.1 879
Holderness 19,712 6.9 93.1
Moultonborough 37,120 117 ‘883
New Hampton } 23,936 5.6 94.0
Sandwich 59,485 29 97.0
Total 154,781 7.0 93.0

Source: Town Master Plans Developed for Watershed Towns in the 1980’s.

'® Lakes Region Planning Commission, Annual Report, 1979.
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Infrastructure
Transportation'

The transportation network for the towns of the Squam Lakes watershed has shaped the past and
continues to shape present activities within the watershed, directly influencing the character of the region. This
network of highways, railroads and airways has had a significant impact on growth and development in the area,
affecting and in turn being affected by settlement patterns, industry, services and recreation. The highway
network serves as an important link between the six watershed communities, and connects them with the other
surrounding towns as well. Since the turn of the century the major transportation facilities within the watershed
have been the town highways. More recently, Interstate 93 has played a major role in providing access to and
from the watershed for residents and non-residents. The busiest and most important roads presently serving
the watershed are as follows: Interstate 93, which runs north south, just within the western border of the
watershed; Route 113 (from Holderness through Sandwich); Routes 3 and 25 (from Meredith and the south to
Ashland and parts north); Route 25B (from Centre Harbor toward Holderness) and Bean Road (from Centre
Harbor through Moultonborough, to Sandwich.

Two factors are important in characterizing the road network of the Squam Lakes Watershed. First,
road travel is strongly influenced by large seasonal fluctuations in road use and climate. The road network
endures its heaviest use in the summer months, with the influx of both local people and tourists. The roads are
used much less frequently during the winter months, with the close of seasonal camps and the increasing
presence of snow and other bad weather conditions. Another important factor in the watershed is the relatively
large number of side roads. These roads often lead down to camps on the lakes or up to houses at higher
elevations, and are important to the local makeup of the individual town road systems.

Local road systems within the watershed vary from town to town. Each town has one road agent and
additional employees who maintain the town roads. In the Town of Ashland, the road system is centralized, with
several collectors serving the densely populated town village. Ashland has 33 miles of roadway, which serve a
population of almost 2,106. Interstate 93 (with an interchange serving Ashland and the Squam Lakes area) runs
north to south east of the town center. Route 3 travels east from I-93, heading north after it passes through the
town center. NH Route 132 travels north to south, making a loop as it also passes through the town center.

The road network in Holderness differs from that of Ashland’s. It serves a smaller, but more widely
dispersed population over a much larger land area. Holderness has almost three times as much land area as
Ashland, so the road system has more extensions than in Ashland. Routes 3/25 run northwest from Meredith
and Center Harbor, passing through Holderness in a westerly direction and then heading south through Ashland

"7 The information that follows is taken for the most part from the Lakes Region Planning Commission,
Lakes Region Transportation Report, 1986.



before heading north again. Interstate 93 also runs through a small portion of northern Holderness. Other
connectors in Holderness include NH Route 175, which connects north Holderness with the Squam watershed,
and Route 113, which runs generally along Squam Lake from the center of Holderness through Sandwich.
Routes 113 and 3/25 also have numerous secondary roads which branch off to Squam Lake.

Sandwich has a unique road system within the watershed, as the town maintains an extensive road
network to serve a relatively small population. There were 97 roadway miles in 1985 to serve a population of
966. The main roads near Squam Lake in Sandwich include Route 113 from Holderness and Bean Road from
Centre Harbor. Both of these roads also have many side roads which lead to Squam Lake. Routes 25, 109 and
113A converge in Center Sandwich, and serve various parts of Sandwich, also linking the town with other towns
further east.

Moultonborough also has an extensive road network (85 miles), designed primarily to provide access
to waterbodies in the town. Route 25, which extends north from Meredith to Ossipee, is the major road in the
town. Routes 109 and 171 are collectors, which branch off Route 25 towards parts of Lake Winnipesaukee.
Bean Road is the main link in Moultonborough to Squam Lake, running between Red Hill and the lake.

Centre Harbor has a small road network, consisting of 27 roadway miles. Major roads in the town
include Route 3 from Meredith, Route 25 from Moultonborough and Route 25B. Route 25B and its side roads
are the main roads in the Centre Harbor section of the watershed, serving as a shortcut between Routes 3 and
25.

New Hampton has 79 miles of roadway which center on Interstate 93 and Route 104. Collector Route
132 and Winona Road start in the heart of Ashland and run through New Hampton to link this corner with the
rest of the watershed.

In comparison to the extensive road network which influences the Squam Lakes watershed, other modes
of transportation have had a limited influence on the area. There is bus service from New Hampshire to Boston,
with several stops near the watershed - the town center in Centre Harbor, and the junction of Routes 109 and
25 in Moultonborough. Taxi service is available in the Meredith area.

Railroads have also had a limited role in providing transportation for, the Squam watershed population.
The State of New Hampshire owns the 72 mile Concord to Lincoln line operated by New England Southern
Railroad, which runs through the watershed in the lower part of Ashland. No freight service exists on the line,
and no rail passenger service is currently available either, although the Winnipesaukee Railroad does operate
a tourist passenger service between Laconia and Meredith in the summer and fall. The Concord-Lincoln line
meets with the Boston and Maine Railroad in Concord for a southern connection.

The watershed is also served by limited air transport. The Laconia Municipal Airport is the closest
airport, but offers only regional flights, including flights to Boston. Boston’s Logan Airport is a 2.5 hour drive
from the watershed, but continues to be the major air terminal for the Lakes region, although the airport in
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Manchester, NH is growing in importance. Two private airports with limited facilities/use are located near the
watershed. Tab Aviation owns the Moultonborough Airport (a private field that the public can use) near the
junction of Routes 25 and 109, and the privately-owned Riverside Airport in northern Ashland has a 2000 foot
turf runway with no facilities.

In addition, limited trucking, shipping and express services can be found at various points in the
watershed area. Federal Express also serves portions of the region.

Water, Sewer and Solid Waste

Water, sewer and solid waste systems are other important elements of the infrastructure of the Squam
Lakes watershed. Because of the rural character of the area, most of the population depends on private wells
for their drinking water supply, and on-site septic systems to process domestic wastewater, although public water
supply and sewer systems are found in portions of the watershed. Most of the municipalities rely upon transfer
stations to dispose of solid wastes (see Figure 3-3).

Ashland - Ashland has a unique municipal infrastructure for its size and location. Much of the population is
serviced by a water supply provided by Jackson Pond and Sky Pond, which are both located southeast of
Ashland in New Hampton, at an elevation of 200 feet above the town.'* Water from the ponds flows into
Ames Brook, and the average daily withdrawal from Ames Brook for the Ashland water supply is 210,000 gallons
per day. This water is discharged into the Ashland Wastewater Treatment Plant. The Packard Mill is registered
to withdraw an average of 370,000 gallons per day from the Squam River in Ashland for processing purposes.
The town also has a number of smaller public water supply systems, both community and non-community in
nature, as defined by RSA 485:1 XIV.

Ashland’s municipal sewer system serves most of the built-up areas within the town, using a gravity feed
operation. Some areas of Ashland still use private systems, but the sewer system has expanded to include most
of the activity in the town. The town’s watershed treatment plant was built in 1969-1970 to replace individual
septic tanks which had discharged into the Squam River. The plant is located west of I-93, in an area of
potential high yield groundwater. The wastewater is treated by secondary aerated lagoons and a Hinde aeration
system, and the clarified effluent is then chlorinated and discharged into the Squam River. The maximum
capacity of the treatment plant is 1.6 million gallons of wastewater per day. Flows presently average
approximately 400,000 gallons per day."

'8 1984 Ashland Master Plan, updated in 1986.
% Interview with superintendent, Ashland Wastewater Treatment Facility, 1990.
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Ashland has an active landfill which has been in service since 1975. Wastes disposed of at the site
include garbage/refuse and factory residues. The landfill covers 50 acres, and is located to the south of the
Town village, adjacent to 1-93, very close to the Squam River. The landfill is also within the area of potential
high groundwater yield. The Town also has an abandoned dump which was in service for approximately 100
years, and served a population of approximately 1,200.%

Holderness - Most Holderness residents rely on private wells and septic systems. There are, however, a number
of public water supply systems located in the vicinity of Little Squam Lake, and to a lesser extent along Squam
Lake. These water supplies are primarily non-community in nature, serving seasonal residents. One small
portion of upper Holderness outside of the watershed is connected to the Plymouth wastewater treatment facility.
Approximately 40 locations are connected to this system, serving 172 residents and 200 non-residents.?’

Holderness maintains a transfer station to deal with the town’s solid waste. Located off Route 3 about
2.5 miles from Holderness Village, the site was once an.open burning dump. All waste at the transfer station
is compacted and hauled to the Sanco Landfill in Bethlehem, NH. Tires, white ware, and scrap metal are
recycled.

Sandwich - There is no municipal water supply within the town, and residents therefore depend on individual
wells and/or springs. Wastewater disposal is handled in two different ways, depending on proximity to the center
of town. Since July of 1987, the town village has been served by a community septic system which uses
subsurface leachbeds. The facility is located outside of the watershed on Squam Lakes Road, near Creamery
Brook, and it’s design capacity is 30,000 GPD. The system serves 212 residents and 28 seasonal residents.®
The remaining portion of the town uses individual septic systems. Septage is sent to Lamprey Lagoons, in
Moultonborough.

2 Squam Lakes Watershed Advisory Committee, 1989.

2! NH Department of Environmental Services, WSPCD, 1988.

%2 Squam Lakes Watershed Advisory Committee, 1989.

% NH Department of Environmental Services, WSPCD, Community Septic Data, 1988.
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Figure 3-3. Water, Sewer and Solid Waste Infrastructure for the Squam Lakes Watershed
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side watershed; closure
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Monitoring wells in
place; wastes transferred
to Rochester, NH
landfill.




Sandwich maintains a transfer station/recycling facility within the watershed off of Route 113, near
Chick’s Corner. Brush burning is allowed at the site. Dumpsters are provided for non-recyclable solid waste,
which is transferred to Rochester, NH.2*

Moultonborough/Centre Harbor - The majority of Moultonborough residents use private wells and septic tanks
for water and wastewater management, yet scattered areas are linked to public systems. For example, the Lakes
Region Water Company, Inc., a privately-owned water supply which uses three wells as its source, serves 400
residences (90 percent are seasonal) in the Paradise Shores development on Lake Winnipesaukee.”® Centre
Harbor residents get all of their water from private wells.

A small portion of both Moultonborough and Centre Harbor have combined to form the Bay District
for wastewater disposal. The district was formed in 1967 and is funded by user fees®. The Bay District serves
an area of 272 acres in Moultonborough and 140 acres in Centre Harbor. The wastewater treatment system
consists of a plant with a chlorinator, three lagoons, and two pumping stations, with a 0.25 MGD design flow
capacity. The lagoons discharge on a semi-annual basis, once in April-May and once more in October-
November, after chlorination has occurred. The system serves 1,111 residents and 500 seasonal residents. A
two year freeze on any new sewer connections was voted on in 1988, at the District’s Annual meeting. The
lagoons have a combined total area of 16 acres and a capacity of 31 million gallons. Construction of the
Winnipesaukee River Basin Project is expected to be completed in 1990, at which time treated effluent from the
existing lagoons will be pumped to the project’s interceptor in Meredith”’. The remaining parts of
Moultonborough and Centre Harbor use private wastewater disposal systems.

Moultonborough maintains a landfill outside of the watershed on Route 109, just south of the Sandwich
town line. The site is located next to a tributary of Berry Pond, which feeds into Lake Winnipesaukee®.
Septage is sent to Lamprey Lagoons, located on Holland Street in Moultonborough. The town also has an
abandoned dump, located on the opposite side of Route 109 from the present active landfill. It is also next to
the tributary that feeds Lake Winnipesaukee.

2 Squam Lakes Watershed Advisory Committee, 1989.
#* NH DES, WSPCD, Water Supply Data, 1988.

# Centre Harbor Master Plan, 1983.

¥ NH Department of Environmental Services, Wastewater Facility Data, 1988.
? NH DES Solid Waste Division, Data, 1988.
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Centre Harbor generally has door to door trash pick up, and contracts with the town of Meredith to
use their transfer station, which has recycling. Solid waste is transferred from this site to the trash-to-energy
facility located in Claremont, NH. The town of Centre Harbor also has an old landfill which is presently being
closed. Monitoring wells have been installed at the site, located on Norris Bartlett Road, and south of Dog
Cove, and are being maintained by Dunn Geoscience Co.?

New Hampton - The sewer and water infrastructure of New Hampton is similar to that of Ashland’s, through
it exists on a smaller scale. The New Hampton Village Precinct provides a water supply as well as sewage
treatment for the town village, which is outside of the watershed. The water supply serves 510 people or 115
services, and uses Mountain Pond (22 acres) as its water source®. The Precinct also provides sewage
treatment to approximately 277 residents and 200 New Hampton School students. The New Hampton
Wastewater Treatment Facility, outside the Squam watershed, provides sewage treatment for homes within the
boundaries of the New Hampton Village Precinct-both sides of Route 132, from the community school to north
of the centerline of Route 104 to the west side of I-93. ‘Treatment at the plant is by means of infiltration
lagoons, with no discharge occurring. The plant’s capacity is 80,000 gallons per day.

The site of New Hampton’s landfill is also outside of the watershed, adjacent to the Pemigewasset River.
This landfill does not have much space left, and will have to be closed soon. DuBois & King environmental
consultants are working with the town and are proceeding with closure plans. An old abandoned dump is
located here as well.

Public Utilities

Of the six towns in the Squam Lakes watershed, two have municipal electric departments: Ashland’s
municipal system provides electricity to most of the town and the New Hampton Village Precinct provides
electricity for its village area. The rest of the watershed is served by the NH Electric Cooperative. As of April
1988, the cooperative maintained 5.5 miles of power lines in Ashland, 102.9 miles in Holderness, 106.9 miles in
Sandwich, 267 miles in Moultonborough and 55.5 in Centre Harbor. The cooperative also maintains 50 miles
of power lines in New Hampton, while Public Service Company of New Hampshire provides several small areas
of the town with electricity. According to the Cooperative, 95 percent of these power lines are above-ground
and 5 percent are below-ground. Above-ground lines are more cost-effective, but lines within 100 feet of power
stations are located below the ground for aesthetic purposes.

#® Squam Lakes Watershed Advisory Committee, 1989.
% NHDES, WSPCD, Water Supply Data, 1988.
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Chapter 4. Land Use Consistent with Natural Capability of the Watershed

Introduction

The first goal for the Squam Lakes Watershed Plan is to assure that the scale, type and location of
development which takes place in the watershed is consistent with its natural capabilities.

Geographic information technology has been employed extensively in mapping and analyzing watershed
soils, land cover and land uses, wildlife habitats, hydrologic resources, and other features which are important
to the discussion of a land/water resource management plan. New Hampshire’s GRANIT, Geographically
Referenced Analysis and Information Transfer system, was utilized to automate all of the mapped data collected,
and to analyze the data through the production of a series of maps and tabular reports.

The following series of analytical mapping operations are presented as part of this report:

Mapping of land which has severe environmental constraints and which should not be developed:
wetlands, floodplains, steep slopes, and associated buffer zones.

Mapping the balance of land with regard to its capability to support development, after removing
publicly-owned and already developed land.

Developing estimates of housing and population potential on this land under different regulatory
assumptions.

Mapping land which contains productive natural resources and indicating where communities should
exercise care in allowing development. '

A separate mapping of important wildlife habitat is presented in Chapters 6.



Land Capability

Soil and slope conditions play a major role in determining whether development is appropriate for an
area. A soil type’s development capability is determined in part by its physical characteristics, for example,
texture and stoniness, as well as by factors related to a soil’s placement on the landscape, e.g., depth to bedrock
and slope. A site’s drainage properties also figure prominently in determining its appropriateness for
development, and evolve from varying combinations of soil characteristics and locational factors. Generally, the
lower a soil’s development capacity, the larger the lot size necessary to support development. In some cases, for
example on wetland and floodplain soils, development is often prohibited by municipalities, and these soils are
classified as critical resources.

The Squam Lakes watershed contains a relatively small amount of land area that can be considered to
have a high development capability. Most of its soils have various kinds of limitations for development. The
better soils in the watershed are the glacial till soils without a hardpan, for example, Berkshire and Charlton
soils. Hardpan layers are commonly found in several of the other glacial till soils (Beckett and Marlow soils,
for example). In order to be suitable for development, these soils require septic tank leachfields that are
specially designed and installed. A sizeable number of glacial till soils also have severely limited development
capability due to steep slope and shallowness to bedrock, for example, the Tunbridge-Lyman-Rock outcrop
complex found in the vicinity of Piper’s Cove, along the southwest shore of Squam Lake.

The glacial outwash soils in the watershed are generally excessively drained, for example, the sandy
Adams soils and the more gravely Colton soils. Though they may pose few limitations for most development
purposes, septic systems built on them may be subject to seepage. This potential seepage should be kept in
mind, especially because of the likelihood that some of these areas have the potential to provide significant
quantities of groundwater for public water supply systems. These excessively drained outwash soils are also
subject to erosion, especially those that are found on the steeper slopes. Significant problems can potentially
result, especially along lake shore areas. The shoreline northeast of Cotton Cove along Squam Lake, for
example, is vulnerable to such erosion. Intensive site preparation measures are needed to avoid erosion and
sedimentation problems in such areas. Those glacial outwash soils in the watershed that are not excessively
drained are for the most part poorly drained due to a high water table, which poses another set of development
limitations, and requires corrective measures which may or may not be adequate. See Appendix B for the
classification of development cépabi]ity for each of the soil units found within the Squam Lakes watershed.

Areas with Severe Environmental Limitations

Among the towns in the Squam Lakes watershed, there is a general recognition that development should
be subject to restraints in areas which are unsuitable because of their inherent physical limitations. Within the
watershed, three types of land areas have been mapped in this plan as unsuited for development, reflecting town
land use control ordinances. These are: wetland and floodplain soils, steep slopes and areas immediately



adjacent to waterbodies and wetlands (See Appendix A for specific requirements in local zoning ordinances for
each of the watershed towns). Maps 4-1, 4-2 and 4-3 depict these types of land features. The following section
discusses these areas in terms of their values, and the importance of protecting them from inappropriate
development.

Wetlands

Wetlands are known to provide a variety of important functions, including the retention of flood waters
and regulation of flow within a watershed, the absorption of nutrients to help prevent pollution of waterbodies,
and the provision of habitat for many kinds of wildlife. In addition, the year-round high water table
characteristic of wetlands makes them unsuitable for development purposes. All of the zoning ordinances of
towns in the watershed prohibit the approval of septic systems on designated soils which have poor drainage
properties or are peat or muck, or hydric in nature, thus discouraging development from being located in and
around these areas. Assisted by the Lakes Region Planning Commission and the Soil Conservation Service
(SCS), watershed towns have adopted local zoning provisions which are based on soils criteria. The definitions
employed are generally consistent throughout the watershed. Two towns, Sandwich and Centre Harbor, have
adopted wetlands conservation ordinances which define wetlands more comprehensively, and provide increased
protection from inappropriate uses. Table 4-1 contains acreage estimates of hydric soils, based on SCS soils
mapping, that the towns have defined as wetlands.

Floodplains

Floodplains are low-lying areas next to rivers and streams which are periodically flooded. These areas
play an important role in providing storage for water during periods of high water flooding. They are also likely
to contain alluvial soils with good potential for agriculture, especially where sound management is practiced.
Floodplains are also known to be important travel corridors for various kinds of wildlife. Development in
floodplains is considered unwise because of a high probability of property damage due to flood water inundation.
Equally important is the fact that land filling operations associated with development in a floodplain tend to
decrease a stream’s water storage capacity, thereby increasing the potential for upstream or downstream flood
damage. Development in floodplains also increases the chance of erosion, causing greater turbidity of rivers and
streams.



Table 4-1. Squam Lakes Watershed - Hydric/Alluvial Soils

Total Acreage Very Muck & Floodplain

of Hydric ‘Soils Poorly Poorly Peat, Soils not
Town Subject to Flooding Drained Drained Marsh Wetlands
Ashland 180 119 0 0 61
Campton 0 0 0 0 0
Centre Harbor 647 463 58 126 0
Holderness 1,021 715 306 0 0
Meredith 17 17 0 0 0
Moultonborough 58 52 . 0 6 0
New Hampton 181 154 0 13 14
Sandwich 283 186 47 36 14
Total 2,387 1,706 411 181 - 89

Source: UNH Complex Systems Research Center; Soil Conservation Service, 1989,

Steep Slopes

Development on steep slopes can have a number of detrimental effects, such as increased soil erosion
and sedimentation, more rapid stormwater runoff, and greater costs for road construction and maintenance.
The installation of septic systems on steep slopes is not recommended. There is the potential for ground and
surface water pollution due to the inability of septic systems, in general, to assimilate wastes adequately under
these conditions. The most desirable slopes for development are those between 3 and 15 percent, while those
between 15-25 percent are considered suitable only for limited development. Development on slopes of 15-25
percent requires careful planning and management in order to control potential problems. Development (septic
system installation) is not permitted on slopes of 25 percent and over in any of the watershed towns. To be
consistent with local zoning, the mapping of steep slope areas employed SCS soil units with slopes of 25 percent
or more. These areas within the Squam Lakes watershed are identified in Map 4-2.



Shoreline Buffer Zones

On-site septic systems are generally not permitted by watershed towns within setback distances ranging
from 75 to 125 feet adjacent to waterbodies. Figure 4-1 lists the septic setbacks from waterbodies which have
been established by each of the towns in the Squam watershed. The principal reason for prohibiting septic
systems within these areas is to protect water quality from contamination by a failed or inadequately designed
system. In addition to local restrictions on septic systems in the shoreline areas, the five watershed towns with
lake frontage also require setbacks for buildings, although these distances are generally not as great as for septic.
Sandwich requires 100 feet setbacks for buildings except garages, for which 50 feet is required. Ashland,
Holderness and Moultonborough require a 50 foot setback for buildings and Centre Harbor, 40 feet. Map 4-1
shows the septic setbacks as a buffer zone for waterbodies, including streams, in the watershed. The zone varies,
depending on a particular town’s setback requirements.

Also shown on Map 4-1 are wetlands, (and floodplains) and their buffer zones. (For purposes of this
project, wetlands and floodplains definitions are consistent with local zoning ordinances, on the basis of soils
mapping prepared by SCS.) These buffer zones, also based on local setback distances required for septic
systems, are important for water quality protection.

Recommendations concerning those areas in the Squam Lakes watershed which have severe
environmental limitations are found at the end of this chapter.
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Table 4-2. Area with Severe Environmental Limitations (in Acres)

Water Wetland Total

Name Acreage Water Buffer Wetlands Buffer Slopes  Excluded'
Ashland 4,308 243 273 180 167 705 1,404
(Percentage)? 56 63 42 39 16.4 326
Campton 714 -0- 48 -0- -0- 409 437
(Percentage) -0- 6.7 -0- -0- 573 61.2
Centre Harbor 5,790 1,366 205 647 407 175 2,710
(Percentage) 236 35 112 7.0 3.0 46.8
Holderness 17,477 3373 1,090 1,021 809 3,345 8,999
(Percentage) 193 6.2 58 4.6 191 51.5
Meredith 123 -0- -0- 17 4 8 29
(Percentage) -0- -0- 138 33 6.5 23.6
Moultonborough 2,698 1,325 106 58 42 425 1,918
(Percentage) 49.1 39 21 1.6 15.8 71.1
New Hampton 3,325 70 133 181 97 719 1,113
(Percentage) 21 40 54 29 21.6 335
Sandwich 7,983 1,470 728 283 288 2,279 4,774
(Percentage) 184 9.1 35 3.6 285 59.8
Total Watershed 42,418 7,847 2,583 2,387 1814 8,065 21,384
(Percentage) - 185 6.1 5.6 43 19.0 50.4

' "Total Excluded" area is less than the sum of the areas of the individual categories due to overlapping

buffers.

2

Percentages are based on total acreage.

Source: UNH, Complex System Research Center, 1989.




Development Capability Based on Existing Local Zoning

Table 4-2 presented the acreage with severe environmental limitations for development for each
watershed town. The percentages shown in the table are based on the total acreage of each town’s area within
the watershed, including lakes and ponds. The table indicates that just over half of the total area of the
watershed is in categories where development is subject to severe restrictions, according to local ordinances.

If just the land area of each watershed town is considered, a somewhat different assessment results.
Table 4-3 presents these land area figures, and the areas themselves are found in Map 4-3.

Table 4-3. Land Area Excluded Due to Severe Limitations

Land Areca Percent Land Area

Town Land Area Excluded Excluded
Ashland 4,065 1,161 28.6
Campton T14 437 612
Centre Harbor 4,424 1,344 304
Holderness 14,104 5,626 399
Meredith 123 29 236
Moultonborough 1,373 593 432
New Hampton 3,255 1,043 320
Sandwich 6,513 3,304 50.7
Total 34,571 13,537 . 392

Source: UNH Complex Systems Research Center, 1989.

This table clearly illustrates the extent of existing restrictions that are placed on development in areas
of the Squam watershed which are unsuited to such development because of their natural limitations. It should
be noted, however, that this mapping is based on generalized SCS soil surveys, which do not claim to be accurate
on a site specific basis. Therefore, scattered individual parcels of land within these areas that have been mapped
as having severe limitations may be developable under local regulations.
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For all land in the watershed not subject to severe environmental limitations, lot size ranges have been
assigned, based on the natural capability of the land to support long term operation of on-site sanitary facilities,
as well as other development related considerations (road and foundation stability, for instance). Lot size
criteria by soil type are defined by each town in their respective zoning ordinances. Six categories of lot size
are used in Map 4-4, and reflect these local requirements. The first two categories of up to one acre lots apply
to those areas of a town served by municipal sewer and water. After delineating the watershed acreage within
the six lot size categories, land already developed or protected through public/conservation ownerships (Map
4-5) was subtracted out, and the final land capacity map was produced (Map 4-6).

The lot size categories used are:

Less than 1/2 acre per dwelling unit
1/2 to 1 acre per dwelling unit

1 to 1.5 acres per dwelling unit

1.5 to 2.0 acres per dwelling unit
2.0 to 2.5 acres per dwelling unit
2.5 acres or more per dwelling unit

A A

Most of the towns in the watershed are similar as to the lot sizes permitted based on soil/slope
characteristics. The town of Sandwich stands out as generally requiring larger lots on a given soil type than the
other towns.

Table 4-4 contains a breakdown of the developable watershed area, after accounting for land with severe
environmental constraints as well as acreage already developed (as of 1982) or in public/conservation ownership.

Table 4-5 presents the remaining acreage within the watershed by town, according to each of the lot
size categories that were mapped. These acreage figures were subject to two adjustments. First, those parcels
that were smaller than the minimum size for each development class were eliminated from consideration. This
affected about one percent of developable land. Second, the acreage was also adjusted to account for new
streets and roads necessary to provide access. Area for new roads was calculated according to the following
assumptions. Twenty percent of developable land in categories 1 and 2, fifteen percent in categories 3 and 4,
and ten percent in categories 5 and 6 were assumed to be required for road construction in a fully developed

scenario.



Table 4-4. Developabie Acreage by Town

Initial’ Remaining
Total Developable Acreage® Developable
Town Acreage Acreage Percent Developed  Percent Acreage Percent
Ashland 14,038 2,871 66.6 869 202 2,002 143
Campton 714 43 6.0 0 0.0 43 6.0
Ceantre Harbor 5,790 3,076 531 925 16.0 2,151 372
Holderness 17477 8,228 471 1,941 11 6,286 36.0
Meredith 123 94 76.4 6 49 88 75
Moultonborough 2,698 779 289 207 77 571 212
New Hampton 3,325 2211 66.5 431 130 1,780 53.5
Sandwich 7,983 3,208 402 486 6.1 2,722 34.1
Total 42,418 20,509 483 4,865 115 15,643 36.9

Source: UNH Complex Systems Research Center, 1989.

Table 4-5. Developable Acreage by Lot Size

LotSize1 LotSize2 LotSize3 LotSize4 LotSize5 Lot Size 6

Town <.5 Acre S-1Acre 1-1.5 Acre 152 Acre 2-25Acre 25+ Acre  Total
Ashland 6 0 250 527 401 538 1,722
Campton 0 0 35 2 0 0 37
Centre Harbor 0 0 1221 432 79 79 1,811
Holderness 0 0 1,029 1,593 1,422 1,391 5435
Meredith 0 0 58 11 4 3 76
Moultonborough 0 0 258 35 103 88 484
New Hampton 0 0 848 459 40 149 1,496
Sandwich 0 0 0 0 1,670 745 2,415
Total 6 0 3,699 3,059 3,719 2,993 13,476

Source: UNH Complex Systems Research Center, 1989.

' Acreage remaining by town after Severe Environmental Constraints/Development Capabilities analysis.

2 Acreage currently developed based on the UNH Forestry Department land use data and buffer zones of
20 feet, 50 feet, and 100 feet around town, state/US, and interstate routes respectively. This figure also includes
any acreage currently protected by public ownership.

4-13



SQUAM LAKES WATERSHED
Land Capability Analysis:

Map 4-4.  Development Capability
by Minimum Lot Size

[ No Development Capability [} Watershed Boundary
A Less than 5 acre/du (M Rivers and Streams
05 - 10 acre/du Interstates

10 - 15 acre/du 3 U5 Routes

B315 - 20 acres/du [Ol state Routes

20 - 25 acres/du

B Greater than 25 acres/du
Not Classified

L] Water Bodies

Analysis By:

Complex Systems Ressarch Centor,
University of New Hampshire,
January 1990.

Data Souree:

Local reguiations of
permitted lot slzes.

Sell Conservotlon Service
Atlas Sheets, 1:20,000.

U.S. Geologlcal Survey,
7.5 minute topo rushle
quadrangles, 1:24,000.

ml




SQUAM LAKES WATERSHED
Land Capability Analysis:

Map 4-5. Existing Developed Areas
and Public/Conservation Ownership

[ Watershed Boundary Interstates
Rivers and Streams 2 US Boutes
Developed Land - 1962 [l State Routes
Publie/Conservation Ownership

Vater Bodies

N
\\\'\\ \\ y
DR .\

TS

v o SNNNW

AN L

NSRRI S
Pt QRS

Data Source:

Land use mapped by Forest
Resources Depariment,

Unlversity of New Hompshlre, SCALE
1:24,000 quad overlays. 13000

Ownership mapped by NH Offlce NEW HAMPSHIRE
Anclysls By: . of State Plennling on myter
! v quod overieys, 1:24,000, 1989.
Complox Systems Research Contoer, . W
UiTers 1ol e i I3 Sonanieel Surr i
August 1830. quadrangles, 1:!4,500. Ity oy roret e




SQUAM LAKES WATERSHED

Land Capability Analysis:
Map 4-6.  Remaining Developable Area
by Minimum Lot Size

[J Mo Development Capability UV} Vatershed Boundary
P Less than 5 acre/du (M Rivers and Streams
05 - 10 acre/du Interstates
10 - 15 acre/du 2 us Routes
15 - 20 acres/du [l State Routes
7420 - 25 acres/du
B Creater than 25 acres/du
Vater Bodies

ajsgf

'Y
.:..:‘:'X:-.:. #
N
2

Analysis By:

Complex Systems Ressarch Contor,

Unlversity of New Hampshire,
January 1390.

Data Source:

Local regulations of
permittad lot sizes.

Soll Canservation Service
Atlas Sheets, 1:20,000.

U.S. Geologleal Survey,
7.5 minute 'opo!ruxhlc
quadrangles, 1:24,000,




In order to examine this mapping from the perspective of the maximum number of single family
dwellings that would be allowed, these acreages were converted into dwelling units by taking the lower limit of
each class interval, except for the first lot size category, and dividing it into the total number of acres in that
class. (In this first category, 1/4 acre per unit was used.) For example, in Centre Harbor, there were 432 acres
of lot size 4 land available. Dividing this acreage by 1.5 acres per unit, a maximum of 288 single family dwellings
could be accommodated on those areas of Centre Harbor according to local zoning. The results of these

calculations are presented in Table 4-6.

With regard to Sandwich, the minimum lot size is 100,000 square feet, which is just below the 2.5 acre
threshold for lot size 6. Therefore, a majority of the soils in Sandwich appear in the lot size 5 category. This
probably overstates the maximum number of lots and housing units which could be built in the town. If all of
the area had been classified as lot size 6, then the maximum number of lots would be 966, not 1,133 as shown
in Table 4-6.

Table 4-6. Number of New Single Family Units by Town Assuming Maximum Development

LotSizel LotSize2 LotSize3 LotSize4 LotSize5 Lot Size6

Town <.5 Acre S-1Acre  1-1.5 Acre  1.5-2 Acre 2-25 Acrte 2.5+ Acre  Total
Ashland 24 0 250 351 200 215 1,040
Campton 0 0 35 1 0 0 36
Centre Harbor 0 0 1221 288 40 32 1,581
Holderness 0 0 1,029 1,062 711 556 3,358
Meredith 0 0 58 7 2 1 68
Moultonborough 0 0 258 23 51 35 367
New Hampton 0 0 848 306 20 60 1,234
Sandwich 0 0 0 0 835 298 1,133
Total 24 0 3,699 2,038 1,859 1,197 8,817

Source: UNH Complex Systems Research Center, 1989.
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If the dwelling units calculated are assumed to house year-round residents, the total number of people
added to the watershed can be calculated by multiplying the units in Table 4-6 by persons per household
estimates. The following single family, person per household estimates were assumed:

Ashland 2.7 persons per household
Campton 2.5 persons per household
Centre Harbor 2.6 persons per household
Holderness 2.6 persons per household
Meredith 2.5 persons per household
Moultonborough 2.4 persons per household
New Hampton 2.6 persons per household
Sandwich 2.1 persons per household

These estimates were derived from actual counts in each town from the 1980 US Census, and have been
adjusted to 1987 in order to reflect decreasing household sizes on the basis of national trends. Table 4-7
presents these estimates of the increases in resident population that would occur in the Squam watershed under
a maximum development condition.

Table 4-7. Estimated Increased Year-Round Popuiation by Town Assuming Maximum Development

Lot Sizel LotSize2 LotSize3 LotSize4 LotSize5 Lot Size 6

Town <.5 Acre S-1Acre 1-15 Acre 152 Acre 2-25 Acre 25+ Acre  Total
Ashland 65 0 675 948 540 581 2,809
Campton 0 0 88 3 0 0 91
Centre Harbor 0 0 3,175 749 104 83 4,111
Holderness 0 0 2,675 2,761 1,849 1,446 8,731
Meredith 0 0 145 18 5 3 171
Moultonborough 0 0 619 55 122 84 880
New Hampton 0 0 2,205 796 52 156 3,209
Sandwich 0 0 0 0 1,754 626 2,380
Total 65 0 9,582 5,330 4,426 2,979 22382

Source: UNH Complex Systems Research Center, 1989.




According to this analysis, more that twenty-two thousand additional residents could be accommodated
in the watershed under maximum development. The overall density of the developable land in the watershed,
approximately 37 percent of the land area, would be 915 persons per square mile.

To provide some measure of comparison to these estimated population and housing projections, Table
4-8 was prepared using 1980 census data by census enumeration district. These districts provide an
approximation of the watershed, but do include some population and dwelling units lying outside as well.
According to these figures, there was a year-round population count of 4,578 persons living in the Squam
watershed in 1980. Thus, the maximum build-out population of 22,382 is about four to five times the size of the
latest census estimate of the watershed population. In addition, the number of year-round dwelling units (8,817)
projected under the build-out scenario is more than five times the number of occupied year-round units in 1980
(1,713).

Table 4-8 also shows a breakdown of seasonal housing, and comes closer to the actual number of units
within the Squam watershed than figures presented in the descriptive section (Chapter 3), which represent
seasonal units for entire towns. A 1971 recreational study done by the Office of State Planning indicated that
the typical New Hampshire vacation home was occupied by an average of 6.2 residents.® Using this number
as a rough guide, along with the number of seasonal housing units in the Squam watershed as of 1980 (Table
4-8), the seasonal population of the watershed as of 1980 can be estimated as approximately 7,322 people.

Table 4-8. 1980 Census Population and Household Data for the Watershed Portions of Towns

Occupied
Total Year-Round Year-Round Seasonal
Entire Town Dwelling Units Dwelling Units Population Dwelling Units
Ashland (ED’s 141 & 143)* 653 457 1190 181
Centre Harbor (ED1)* 501 292 808 208
Holderness (ED’s 139 & 140)* 968 587 1,586 371
Moultonborough (ED 133)* 392 172 470 216
New Hampton (ED 12)* 231 132 357 97
Sandwich (ED 116)* 182 73 167 108
Total 2,927 1,713 4,578 1,181

Note: * These are 1980 census enumeration districts (ED’s), which approximate the part of each town which
lies within the Squam watershed.
Campton and Meredith have not been included here due to the smallness of their areas in the watershed.

Source: US Bureau of Census, 1980 Census of Population and Housing, STF1A.

® NH Office of State Planning, Impact of Recreation and Travel - 1954, 1963, 1970; 1971.
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Another facet of the maximum development scenario is the town-by-town comparison of densities, in
persons per acre, which would result if such development were to occur. The right hand column of Table 4-9
compares the densities projected for each town’s portion of the watershed. These densities apply only to the
developable acreage as shown in Table 4-4, and the population which would result from a maximum build-out
of these areas under existing zoning,

Table 4-9. Population Density for Town Area within the Watershed under Maximum Development

Developable Acreage Projected Population Population Density

Ashland 2,002 2,809 1.40
Centre Harbor 2,151 4,111 191
Holderness 6,286 8,731 139
Moultonborough 5N . 880 1.50
New Hampton 1,780 3,209 1.80
Sandwich 2,722 2,380 0.87
Total 15,512 . 22,120 143

Note: Campton and Meredith have not been included here due to the smallness of their areas in the watershed.

Source: UNH Complex Systems Research Center, 1989.

Alternative Maximum Development Scenarios

Two additional maximum development scenarios have been calculated for the towns with acreage within
the Squam Lakes watershed. The first of these scenarios assumes that multi-family housing would be the
predominant housing type if a town’s zoning allowed it. For Centre Harbor and New Hampton, which do not
_ allow multi-family units, the numbers for the single family scenario were used. The result of this simulation,
shown in the second column of Table 4-10, maximizes population growth in the watershed.

The second alternative assumes that the minimum lot sizes for single family detached housing which exist
in the Sandwich Zoning Ordinance are common in the town regulations throughout the Squam Lakes watershed.
The third column of Table 4-10 presents the results of this simulation. Both of these alternatives are compared
to the population increase which would be allowed under the build-out scenario based on existing zoning (the
first column).



The three different build-out scenarios all represent potential increases in population over that which
exists in the watershed now. Using the first set of numbers as a base projection, the maximum population
increase resulting from the multi-family scenario is 31 percent above and the low density single family scenario
is 29 percent below the base projection.

Table 4-10. Estimated Population Increases by Town
Under Different Zoning and Residential Type Assumptions

Single Family Multi-Family Single Family
Exist. Zoning Exist. Zoning "Sandwich" Zoning
Ashland 2,809 3,484 2,130
Centre Harbor 4,111 4111 2,376
Holderness 8,731 12,887 6,349
Moultonborough 880 1,016 530
New Hampton 3,209 3,209 1,833
Sandwich 2,380 4,303 2,380
Total 22,120 29,010 15,598

Note: Campton and Meredith have not been included here due to the smallness of their ares in the watershed.

Source: UNH Complex Systems Research Center, 1989.

Recommendations for controlling the type and intensity of land use in the Squam watershed
communities, based on development capability, are addressed in Chapter 8. These include recommendations
concerning master plans, subdivision and site plan review regulations, as well as other local land use management
powers.



Land Suitability

The previous section addressed the capability of land in the Squam Lakes watershed to support
development, and identified areas which should not be developed due to inherent environmental limitations.
Equally important in sound land use planning practice is the concept of land suitability, that is, the identification
of areas which ought not to be developed because of intrinsic resource values that make them more suited to
meeting important human needs.

Three different land suitability values are discussed in this section: potential aquifer and surface water
supply areas, soils with significant agricultural productivity, and productive forest soils. Acreage estimates for
these three areas are presented in Table 4-11.

Potential Aquifer Areas/Surface Water Supplies

The Squam Lakes watershed contains a fairly limited extent of underground high potential yield
stratified drift aquifer deposits. High potential yield areas are considered to be sufficiently saturated to be able
to yield larger volumes of water, including enough quantity to meet or add to municipal and/or industrial
demands, Two areas of the watershed are inferred to have this high potential for groundwater yield, based on
US Geological Survey Groundwater Availability Maps, completed in 1975. The largest of these potential sites
lies in the area surrounding the confluence of the Squam and Pemigewasset Rivers, straddling the Towns of
Ashland and New Hampton, with most of the area lying within Ashland. Another high potential site occurs at
the western end of Little Squam Lake in Ashland, where the lake flows into the Squam River, as well as north
of it, along Owl Brook.

Medium potential groundwater yield sites may contain enough saturated thickness to provide water for
small municipal and rural water districts, as well as commercial or light industrial use. Six relatively small and
scattered areas with medium groundwater yield potential are found in the Squam watershed. Ashland and
Holderness share such a groundwater area where Route 175 meets Route 3, just north of Little Squam Lake,
and Holderness and Centre Harbor share a site near the Swainey Brook swamp area, west of Route 3 on the
town lines. The other three potential groundwater locations are in Holderness: the area near Cotton Cove,
between Route 113 and Squam Lake, the area where Squam Lake meets Little Squam Lake, and land in
proximity to the central section of Owl Brook. A total of 915 acres, 2.6 percent of the watershed land area, are
presently mapped as having potential to supply quantities of water that are sufficient to meet high and medium
municipal demands. Map 4-7 indicates these areas. As Table 4-11 notes, 16 acres of these potential aquifer
areas are overlain by sewage disposal ponds, thereby decreasing their potential to provide groundwater of high
quality. No stratified drift aquifers with a low potential to yield groundwater are found in the watershed.



Table 4-11. Areas of Value as Natural Resources

Acreage Percent of Watershed Percent of Land

Prime Farmland 1 388 09 11
Soils: 2 14 0.0 0.0
Important Forest IA 11,489 271 332
Soil Groups: IB 7,583 179 219

IC 1,647 39 4.8
Medium and High 899* 21 26
Potential Yield
Aquifers
Surface Water 666 1.6 1.9
Supplies (subwatershed
drainage area)
Water 7,863 185 0.0

All criteria: Forest group (IA, IB, IC), Prime Farmland, Potential Aquifers and Surface Water Supplies yield
22,703 acres, representing 53.5 percent of the watershed and 65.7 percent of the land area.

* Aquifer acreage reflects subtraction of 16 acres which are potential aquifers, but which are overlaid by sewage
disposal ponds. This 16 acres was included instead in the water category.

Source: US Soil Conservation Service, Belknap, Carroll and Grafton County Soil Surveys; 1968; 1977;
unpublished, due out in 1991. Important Forest Soils Mapping done at UNH Complex Systems, 1990.

Groundwater exists in bedrock and glacial till throughout the rest of the watershed, but these areas
would be considered to have lower water yield potentials. Wells in glacial till areas generally yield enough water
for single family use. Some bedrock wells may yield enough water to provide a public water supply, as defined
by RSA 485:1 XIV.

Another public water supply feature which has been taken into account in considering land suitability
is the surface water supply for the town of Ashland, Jackson Pond and Sky Pond in New Hampton. All of the
land which drains into these waterbodies has been included on Map 4-8. The concern is that land uses and
activities which can have adverse impacts on the water quality of these ponds should be regulated.
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Agricultural/Prime Farmland Soils

Areas in the watershed with agricultural suitability are those whose soil and slope characteristics are
most favorable for the production of food and fiber on a continuous or nearly continuous basis. Map 4-9 shows
the location of these areas. The category 1 areas are those soils which are designated by SCS as prime farmland,
and category 2 includes soils which are prime but require special treatment measures such as draining to make
them most productive. Appendix C lists the names of soils which are included as prime farmland. There are
402 acres of prime farmland located in the Squam Lakes watershed. Most of these areas were in agricultural
production or were cleared fields, evidence of recent agricultural use, according to the interpretation of 1988

aerial photography.

Generally, the soils of the Squam Lakes watershed have limitations for agricultural purposes. A
relatively small percentage of the area has soils of high natural fertility, and management limitations are common
due to slope, general stoniness, poor drainage, rock outcrops, and erosive potential. Areas that have been used
for farming tend to be on floodplains, or on the more productive glacial till soils, such as Charlton, where stones
have been consistently removed and where management practice have been carried out. Non-stony Becket and
Marlow soils on gentle slopes are some glacial till soils occurring in the watershed which are considered to be
prime farmland soils. Proper attention needs to be given to avoid potential erosion problems on the more
sloping cultivated areas of the watershed, to insure their long term productivity. Productive floodplain soils in
the watershed are restricted primarily to Podunk and Ondowa soils, which are deep, and moderately well
drained and well drained respectively. They are better able to absorb floodwater than some of the other
floodplain soils in the watershed, such as Limerick soils, which have a high water table through June.

It is significant that in their master plans, all of the towns in the Squam Lakes watershed recognize the
importance of preserving their existing and potential farmland. The New Hampton Master Plan, 1985, for
instance, lists the following as benefits to the town which come from farmland preservation:

helps maintain a town’s rural character

provides open space and scenic views, while making use of the land
provides edge effect for wildlife

allows a productive use of floodlands

preserves groundwater recharge areas; reduces surface runoff in some areas
ensures agricultural land will be there if demand for local products increases
keeps local money in the local economy

The New Hampton Master Plan also states that the town’s current regulations tend to encourage
development of agricultural land. "Instead, the town should provide incentives to prevent the development of
these lands." The plan has a number of recommendations to preserve and encourage agriculture, including the
encouragement of the current use tax incentive by local farmers, the purchase of development rights of key local
farms, and the encouragement of cluster zoning.



The 1990 Centre Harbor Master Plan states: "Centre Harbor has little good agricultural land. The town
needs to protect what little is available." The plan lists the benefits of preserving farmland, and provides a
number of recommendations to preserve open space for agricultural as well as other purposes. A conservation
district is proposed to zone critical resources, including agricultural land. There is also a recommendation that
the town encourage the acquisition, of conservation easements, as well as outright acquisition of important
agricultural areas. Another importaht recommendation is that the town should maximize the percentage of the
land use use change tax to be used for the purchase of important agricultural lands.

In Moultonborough, prime agricultural soils are mapped as a critical resource in the town’s 1982 master
plan. Accordingly, the plan says: "The town should encourage protection of its prime agricultural soils and
farmland and should establish incentives for retaining its largest remaining agricultural areas. These incentives
could include differential taxation and density bonuses for development which is deliberately planned for non-
agricultural areas.” The future land use section of the master plan designates about 600 acres that is generally
undeveloped, and contains the town’s best agricultural soils, as an agricultural preservation area.

The 1990 update of the Sandwich Master Plan recommends that the town should encourage and
preserve agriculture. Specifics in the plan as to how to accomplish this focus on mapping productive soils that
are currently protected in some way, in order to assess which are still in need of protection.

The importance of determining prime agricultural soils is mentioned in both the Ashland and
Holderness Master Plans, but relatively little attention is paid to protection of agricultural land in either of these
plans.

Productive Forest Soils

Much of the Squam Lakes watershed is well-suited to forests. Some of the more productive glacial till
soils, Berkshire, Becket, Marlow, Charlton, and Paxton, are common throughout the watershed, and can support
the more favored hardwood species, such as sugar maple. Steep slopes, surface boulders, excessive surface
stones, bedrock outcrops and erosiveness, however, can limit their management potential in some areas. The
glacial outwash soils - Adams and Colton, for example, are more suited to softwood production, especially white
pine. They are somewhat less productive than the previously menuoned soils, but are subject to few
management limitations, including competition from hardwoods.

Using existing soil survey information for NH soils, the US Soil Conservation Service has developed
Important Forest Soils Mapping, which categorizes these soils in terms of their expected forest productivity and
management potential. Map 4-10 is based in part on these categorizations, and indicates soils in the watershed
which are the most suited for forest and timber production. There is substantial overlap between these areas
and those with high agricultural potential. In general, however, areas having good forest potential may include
additional soils, and/or may be found on moderate slopes which are not conducive to agricultural production.



Three forest soil groups are shown on the map. Group IA includes deeper, loamy textured soils which are
moderately well and well drained. These soils cover 11,489 acres within the watershed, or 33.2 percent of the
total land area. They are suited primarily for hardwoods, and have few limitations for forest management.
Group IB soils, including 7,583 acres (21.9 percent of land area), are characterized by sandy and loamy over
sandy textures, and moderately well and well drained conditions. They are also primarily hardwood sites. These
soils are somewhat less productive than Group IA soils, but offer few severe limitations for forest management.
Group IC includes 1,647 acres (4.8 percent of land area) of sands and gravel derived from deposits of glacial
outwash, and are excessively and/or somewhat excessively well drained soils. They are less productive than both
IA and IB soils, and are well suited for softwood production, especially white pine, with few limitations for forest
management. See Appendix C for the names of soils found within each of these three categories.

Soils which offer the most suitable conditions for the growth of forest and timber can also be considered
important in providing the best wildlife habitat.

Land Suitability Analysis

) Each of the resource areas has been mapped utilizing the GRANIT system, and analyzed in a series
of steps in order to identify their protective status. That is, the composite of all of these resource areas was
joined with the layer containing property boundaries of parcels in public/conservation ownership or under
current use assessment. The following describes each of the maps in this series.

Groundwater Resources, Map 4-7 - is based on the USGS Groundwater Availability map series by John Cotton.
It displays all potential aquifers, ie. those features rated as having medium or high potential to yield
groundwater. Total area of potential aquifers = 915 acres, or 2.2 percent of the watershed.

Surface Water Supply Watershed, Map 4-8 - shows the drainage area for the only surface water supply source
within the watershed. The Jackson Pond/Sky Pond drainage area is 666 acres, or 1.6 percent of the watershed.

Agricultural Soils and Land Use, Map 4-9 - is based on two source data layers. The first source coverage is
the watershed soils layer. All soil types rated as being agriculturally productive according to SCS were extracted
from this layer (see Appendix C). The resultant areas are: 388 acres of unrestricted agricultural soils (or .9
percent of watershed), and 14 acres of restricted agricultural soils (or 0.0 percent of watershed). The second
data layer displayed is agricultural land use, and was subsetted from the 1982 land use data layer. Total area
in agricultural use in 1982 was 2,288 acres, or 5.4 percent of the watershed.

Productive Forest Soils, Map 4-10 - is based on the watershed soils layer. All soils rated as important forest
soils by SCS were extracted from the soils data, resulting in 20,719 acres, or 48.9 percent of the watershed.



Productive Resources (Composite), Map 4-11 - represents all productive resources in the watershed, and was

generated by "unioning” maps 4-7 through 4-10, as described above. The total area of productive resources as
displayed on this map is 22,703 acres, or 53.5 percent of the watershed. Note that the sum of the individual
acreages listed above exceeds this total, due to substantial feature overlap.

Currently Developed Land, Map 4-12 - displays all lands considered to be developed in 1982 - housing,
commercial, industrial, and other urban land, based on aerial photo interpretation, supplemented by field checks.

A total of 5,824 acres, or 13.7 percent of the watershed, falls within this category.

Remaining Productive Resources, Map 4-13 - displays undeveloped productive resources for the watershed.
It was generated by subtracting Map 4-12 from Map 4-11, i.e. all developed lands were subtracted from the
productive resources map. The map displays 17,161 acres, or 40.5 percent of the watershed, of undeveloped
resources. It should be noted that 1,454 acres of developed land are not coincident with productive resources
acreage.

Protective Status, Map 4-14 - represents lands protected by public/conservation ownership or easement, or lands
in current use. A total of 2,030 acres, or 6.9 percent of the watershed are under public/conservation ownership
or easement and 13,345 acres, 38.6 percent are in current use.

Productive Resources Not Protected or in Current Use, Map 4-15 - This map was generated by subtracting Map
4-14 from Map 4-13. The total acreage of unprotected resources is 9,300 acres, or 21.9 percent of the watershed.
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Recommendations

Areas with Severe Environmental Limitations

The following recommendations address the need for consistency between the environmental limitations
present in the areas identified in Table 4-2, and the density and type of development allowed in these areas.

Wetlands

Communities should protect wetlands by regulating encroachments of development and by adopting wetlands
overlay districts as part of their zoning ordinances.

Local conservation commissions should actively seek to protect wetlands through inventorying their wetlands
and promoting added protection through acquisition, conservation easements and Prime Wetlands designation.

Floodplains

Communities should recognize floodplains as important resource areas deserving of protection, and discourage
inappropriate land uses.

Communities should adopt floodplain overlay districts to local zoning as a means of regulating land use in
these areas.

Steep Slopes

Municipal zoning ordinances should discourage development in areas with slopes in excess of 25 percent.
Communities should limit development on slopes between 15 and 25 percent to areas having suitable house
sites, and require special measures for stormwater runoff and erosion control, site clearing and planting
practices, appropriate septic system design, and larger lot size minimums.

Shoreland Overlay Districts

A shoreland overlay district extending 250 feet landward from the mean high water level of all lakes and ponds
is recommended to the municipalities in the Squam Lakes watershed. This should be incorporated as part of
their zoning ordinances to achieve the public purposes listed below. The following performance standards are
recommended as a requirement for this district:



Vegetative Buffer

A minimum buffer of 50 feet of natural vegetation from the shoreland should be required around lakes
and ponds. Restrictions on clearing natural vegetation along the water’s edge are an important
measure, since these vegetated strips filter out pollutants from stormwater runoff including sediments,
nutrients from lawn fertilizers and agricultural pesticides. A buffer of natural vegetation also serves
to protect the aesthetic character of the shoreline, as well as provide limited wildlife habitat (travel
corridors), and cooler water temperatures. Greater vegetative buffer distances are recommended in
those shoreland areas possessing exceptional wildlife habitats, such as loon nesting or brooding areas.
Within this buffer strip, selected and dispersed cutting of trees and understory growth may be allowed
through special permit approval for wildlife management, or to create a view of the water.

To complement the maintenance of a 50 foot vegétative buffer through zoning, municipal conservation
commissions should seek to secure additional distance setbacks of natural cover through landowner
education, purchase of conservation easements and other strategies.

State timber harvesting laws limit the removal of trees to not more than 50 percent of the basal area
of the standing timber within 150 feet of a great pond or navigable river, and within 50 feet of any
stream or wetland (RSA 224:44a). With this State standard as a lower limit, the vegetative buffer
should result in less disturbance in shoreland areas identified by the town as environmentally sensitive.
The State legislature should amend RSA 224:44a to specify a time period of 15 years during which the
cutting of 50 percent of basal area is calculated.

Septic System Setback

Subsurface disposal systems (leaching fields) for septic wastes should not be permitted within 125 feet
of the mean high water mark of lakes in Class A watersheds. Within Class B and C watersheds, the
125 foot minimum for lakefront property may be waived provided that an applicant submits sufficient
site specific evidence, such as soils, to indicate that a lesser setback will not adversely affect the water
quality of the waterbody. The State should revise its regulations to reflect this recommendation.

Structure Setback

Shoreland overlay districts should require that residential structures be set on the lot substantially
back from the shoreline,



Cluster Development

In shoreland areas where the 250 feet zone contains important wildlife habitat or areas of exceptional
scientific and educational value, especially rare and unusual flora, fauna and other natural features,
proposals for the subdivision of land into three or more lots for residential or other development
should be required to utilize a cluster design, and to site development away from important natural
resource areas.

Shore Frontage

Municipal zoning ordinances should require that there be a minimum shore frontage of 200 feet for
lots on public waters, this distance being the average of the straight line distances between the points
where the side lot lines extend across the public boundary line and the curvilinear distance between
these two points measured along the shoreland.

Building Lot Size

Municipal zoning ordinances should require that lots abutting public waters be a minimum of 1 acre
in area.

Buil Height

Municipal zoning ordinances should be amended to require that the maximum height of any structure
within the shoreland district be 35 feet measured from average ground level around the structure to
the highest point on the roof.

Erosion Control

Municipal building codes should be amended to require that all new structures within the shoreland
district be designed and constructed to minimize erosion and sedimentation of public waters, both
during and after construction. Provisions should be added to the building codes to require that any
erosion and sedimentation control structures or measures should be maintained by the landowner as
a condition of the certificate of occupancy.



Stormwater Management

Local subdivision and site plan review regulations and building codes should require that the design
of drainage systems utilize open, vegetated drainage swales as opposed to pipes or culverts within the
shoreland district to handle stormwater flows. Alternative structural measures should only be allowed
where swales are not practical, such as under driveways or where there is a potential for contaminated
runoff to infiltrate the groundwater.

Parking Lots, Driveway Surfaces

In order to keep impervious land cover to a minimum, driveways and parking lots within the shoreland
district should be constructed of gravel or other natural material through which stormwater can
percolate into the underlying soil. Municipal planning boards are urged to require the use of porous
pavement, through their subdivision and site plan review regulations.

Dug-in Boat Slips

Local planning boards and conservation commissions should adopt a position of discouraging the
permitting of dug-in boat slips on shorefront property, because of the significant and permanent
alteration of the natural shoreline which results, and the attendant siltation and dredging required
to maintain these boating facilities. The State Wetlands Board should amend its rules to disallow dug-
in boat slips.

Fertilizers and Pesticides

The application of fertilizers, herbicides and pesticides for noncommercial, private purposes within
the shoreland district should be discouraged. Through their subdivision and site plan review
regulations, municipal planning boards can require that developers and landowners leave the natural
vegetation and not plant lawns near the water’s edge. This recommendation complements the
requirement for a vegetative buffer, and furthers water quality goals. Commercial application of
pesticides for agricultural purposes is subject to current State regulations, and should conform to best
management practices as defined by SCS. Conservation commissions should promote best
management practices by encouraging landowners to work with county cooperative extension
agricultural agents and conservation districts to develop sound management plans for their property.



Restricted Land Uses/Activities

Land uses or activities which pose a threat to surface or groundwater quality should be prohibited by
municipal zoning from the shoreland district. Uses to be prohibited include: auto junkyards, salt
storage piles, solid or hazardous waste facilities and underground storage tanks.

Areas with Productive Resources

The following are recommendations concerning measures by which towns can act to protect areas
possessing important productive resource values.

Municipalities should encourage the application for current use by landowners who possess parcels with
productive agricultural and forest soils, as a means of protecting and managing these valuable areas. Written
management plans for parcels under the forestry category in current use should be required as a condition,
and monitored by the town selectmen,

Cluster development and other innovative land use control mechanisms should be encouraged, where suitable,
as an alternative to tract subdivision, in order to preserve lands with valuable resources - surface water
supplies, aquifers, areas with prime forest soils and agricultural lands.

Town conservation commissions and private conservation organizations should encourage the acquisition of
land and conservation easements to protect natural and scenic resources.

information and Technical Assistance

When implementing the recommendations for this chapter, municipalities within the Sqiam Lakes watershed
are encouraged to seek assistance from the Lakes Region Planning Commission, county conservation districts,
and other agencies concerned with land use planning.






Chapter 5. Water Quality

Lake Water Quality Trends

Overview

In order to obtain an accurate overall perspective about the water quality of Squam Lake, it is important
to consider the lake’s morphology. As noted in Chapter 3, Squam Lake has an extremely irregular shape, with
numerous cove and bay areas, and significant variability in depth. Over time, these areas have been found to
function somewhat independently of each other, and of the deeper sites of the lake. They allow significant
vertical mixing of the water column, but do not permit complete exchange with the rest of the lake. Also,
because the subwatersheds that provide drainage into Squam’s cove areas differ widely in terms of elevation and
drainage characteristics, there are likely to be differences among them in terms of nutrient inputs, both natural
and man-made. For example, the lake receives inflow from many perennial streams in the northwest portion
of the Squam watershed, but only from intermittent streams in the southwestern area. Two other characteristics
of the watershed that are especially likely to have water quality impacts are the relative steepness of the area,
and the large percentage of the watershed which is composed of the lakes themselves, almost twenty percent.
Development in steeply sloped areas generally presents greater risks of surface water pollution. On the other
hand, the relatively low ratio of land to water in the watershed works in favor of maintaining surface water
quality, since there is less land area where development can take place, as compared to many other lake
watersheds with greater land to water ratios.

In terms of nutrient dynamics, the deeper sites of Squam Lakes are distinct from the shallower cove
areas. The open water areas are deeper basins that can assimilate a larger nutrient load. These areas of the
lake generally become stratified during the summer, so that the lower water layers cannot mix with the surface
waters, a pattern typical of a northern dimictic lake. The upper and lower layer circulate independently, and
have different chemistries. One result of this is that nutrients are trapped within the bottom water layer, or
hypolimnion.

Because of these differences between the deeper and shallower areas of Squam Lake, it is important
to consider water quality trends for Squam Lake as a whole, as well as possible water quality trends in Squam’s
cove areas. This is necessary in order to consider possible subtle changes that may be occurring in these
relatively isolated areas of Squam Lake, changes that cumulatively, over time, may impact upon the lake as a
whole. It is for similar reasons that the UNH Lakes Lay Monitoring program considers it important to monitor
several sites on Squam Lake each summer, both deep and shallow, in order to provide an accurate analysis of
the lake’s water quality.



Figure 5-1. Lake Stratification
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Such a dual analysis is not necessary for Little Squam Lake, whose water quality can be assessed
adequately from data taken consistently at a few points, since the lake is smaller in size, and has a regular, more
uniform shape and depth than Squam Lake.

Measurements of several lake parameters have been taken every year at Squam Lake for the last 11
years, though data had also been collected periodically for the lake since the 1950’s. Data on chlorophyli a,
water transparency and dissolved color have been obtained every one to two weeks in the summer by local
volunteers participating in the UNH Lakes Lay Monitoring Program. Lay monitors have also done sampling
for alkalinity two to three times per summer. The processing of samples is done by the UNH Freshwater
Biology Group, which coordinates the lay monitoring program and also does sampling for the above parameters
two to three times per summer. At those times, UNH personnel also obtain data on dissolved oxygen,
temperature, total phosphorus, pH, specific conductivity, carbon dioxide, phytoplankton and zooplankton. The
Biology Bureau of the Water Supply and Pollution Control Division of the Department of Environmental
Services monitors the Squam Lakes once every several years. Both the UNH and DES programs, including their
respective lay monitoring programs, have an important role to play in protecting the water quality of New
Hampshire lakes, and their cooperation and coordination is key in achieving this protection.

Various parameters - chlorophyll a, water transparency, phosphorus, dissolved oxygen, and vascular plant
and phytoplankton species can be used to classify lakes in terms of their productivity, or trophic level.'
However, the UNH Lakes Lay Monitoring Program has focused on three of these parameters, chlorophyll a,
water transparency and phosphorus, in order to try to identify trophic levels. Data on these three parameters
can be obtained more conveniently, consistently, and inexpensively than data on the other water quality
parameters listed. Also, UNH feels that these parameters allow for the investigation of seasonal variations in
productivity, while the summer averages afford a commonly accepted trophic classification scheme.? Local lay
monitors can take weekly secchi disk readings, get chlorophyll a water samples and do partial processing of
samples themselves. On the other hand, obtaining data on dissolved oxygen and plant species/abundance
requires more complicated sampling and/or analysis methods. Since Squam Lake has relatively little aquatic
plant growth, algae (phytoplankton) represent the majority of the lake’s productivity, and thus chlorophyll a
measurements are considered a better productivity or trophic state indicator.

' NH Department of Environmental Services, WSPCD, Biology Burecau, NH Lakes and Ponds Inventory,
Vol IV, 1988.

2 UNH Lakes Lay Monitoring Program, 1989,



Chlorophyll a

Chiorophyll a is the green pigment found in all plants, and is fundamental to photosynthesis, the process
by which green plants produce the food which is necessary for their survival. The greater the concentration of
chlorophyll a that is measured in lake water, the larger the algal population is likely to be. Algae blooms can
result in increases in chlorophyll a levels at various times, from spring through fall. Levels would be expected
to be higher in relatively pristine lakes like Squam after lake turnover, when more nutrients become available
to phytoplankton because of the mixing that occurs. In lakes that experience a sizeable amount of nutrient
loading in the summer months due to human activity, algae density would be likely to remain high throughout
the season.®

Water Transparency

The transparency of a lake depends on the amount of dissolved and/or particulate matter which is
available to absorb and scatter light. This particulate matter is comprised of both living as well as won-living
particles. A secchi disk is used to measure water transparency. The greater the depth at which the disk
disappears, the clearer the lake is. Clear, less productive lakes are known to have secchi disk depths of greater
than 4.0 meters. Increases in dissolved color can lower water transparency, and this can make a lake appear
to be more productive than it actually is. Sediment loading resulting from poor soil conservation practices for
various land use activities can also decrease water transparency. Transparency is known to fluctuate throughout
a sampling season due to variations in lake productivity. This highlights the importance of copsistently taking
measurements over time.

Phosphorus

Phosphorus is considered to be the primary limiting factor for plant growth in a New Hampshire lake.
While it is normally present in lakes, its presence in relatively high concentrations (levels over 15 parts per
billion) is considered to encourage productivity of phytoplankton species. Phosphorus levels are known to
fluctuate widely throughout a samipling season, and from site to site due to variations in lake dynamics and plant
activity. This makes it difficult to compare phosphorus data taken at different times. In order to obtain
statistically valid numbers that can indicate the true influence of phosphorus levels on lake productivity,
phosphorus sampling should be done frequently and consistently at the same sites over time.

3 Ibid.



It takes approximately 4.3 years for the waters of the Squam Lake to be flushed out and replaced.*
This means that dilution and dispersion of phosphorus and other nutrients will be relatively slow, making it more
likely that the water quality of Squam Lake will be affected by development occurring within the watershed.

Table 5-1a describes the trophic classification system used by the UNH Lakes Lay Monitoring Program,
based on chlorophyll a, secchi disk and total phosphorus. The Department of Environmental Service’s
classification system is found in Table 5-1b. As can be seen, the two systems use somewhat different
combinations of parameters to determine lake productivity, and also use different methods for calculating trophic
status.

Table 5-1a. Trophic Classification - UNH Lakes Lay Monitoring Program

Chlorophyll a (mg/m®) Water Transparency (m) Total Phosphorus (ppb)
Eutrophic >7.0 mg/m® <18 >25.0*
Mesotrophic 3.0 - 7.0 mg/m® 18-40 15.0 - 25.0*
Oligotrophic <3.0 mg/m® >40 <150

Note: * Concentrations above 15.0 ppb can cause algae blooms

Source: UNH LLMP, 1989

Dissolved Color

A lake’s dissolved color is generally determined by the amount of dissolved organic matter present from
humic substances, which are leached from decayed vegetation. Lakes with a higher amount of such substances
are likely to have a tea color, but their water quality is not likely to be affected unless there is a significant
decrease in the amount of sunlight penetration into the deeper water. Deforestation and resulting soil erosion
can also cause increased dissolved color.

* NH WSPCD, Classification and Priority Listing of NH Lakes, 1981.
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Table 5-1b. DES Trophic Classification System for New Hampshire Lakes and Ponds

TROPHIC
POINTS
1. Summer Bottom Dissolved Oxygen:
a. |00 T -7 e 0
b. 2mg/l < D.O. < 5mg/l & <30footdepth ..............oviiiiiiiiiaLL, 1
c. 2mg/l < D.O. < 5Smg/l & >30 foot depth .. ....euvvenerarannananenaan.s 2
d. Smg/l < D.O. <2mgl & <30footdepth ...........c..coiiiiiiiian.. 3
e. Smgfl < D.O. <2mg/l & >30footdepth .......... ..., 4
£ D.O. <.5mg/l & <30footdepth .........cciviiuiiiiiiiiiiiiiiiiiienn., 5
g D.O. <.5mg/l & >30footdepth ..........cciiiiiiiiiiiiiiiiiiiii.., 6
2. Summer Secchi Disk Transparency: )
a. b Y PP 0
b. S A - O (o - 3 (- S 1
c. >6feettol2feet ..ovt it i e i e e i e 2
d. > 3 et to 6 fEel .. oottt i i it et ettt 3
e. b A (o T o 0 2N (-1 A 4
f. S I (o o T o Y0 A Yo 5
g R T8 {7 6
3. Agquatic Vascular Plant Abundance:
a, L) 51 1 0
b N X1 (= (=1« S O 1
c L0043 11115 T ) RN 2
d. Abundant ....... ... it it i i it ettt e 3
e. VeryAbundant ..........ciitiiiiiiiiiiii ittt 4
4. Summer Epilimnetic Chlorophyl a (mg/M>):
a. 1 11 N S 0
b. S < Chla <10 ...ttt ittt ettt 1
c. 10 < Chla 20 o utitteene et e e ettt e et ete et 3
d. Chla > 20 ..ininiiiiiienetnenreeeaeenenennooeonensncnsassonesnnns 5
TROPHIC POINTS
TROPHIC CLASSIFICATION STRATIFIED *UNSTRATIFIED
Oligotrophic 0-5 0-3
Mesotrophic 6-10 46
Eutrophic 11-21 7-15

* Unstratified lakes are not evaluated by the bottom dissolved oxygen criterion.




Water Quality Trends - Squam Lake

Total phosphorus levels have fluctuated from year to year in Squam Lake, but have generally stayed well
below the 15.0 ppb (parts per billion) level. Recent phosphorus values obtained in 1987 for the lake as a whole
(9 sites were sampled) have been in the range of 1.0 to 7.0 ppb, with an average of 3.0 ppb. In 1988 the range
was 1.0 - 11.0 ppb, with average total phosphorus values of 5.0 ppb, and in 1989, all samples were in the range
of 0.2 to 9.5 ppb. These values are a likely indication that generally speaking, Squam is not receiving significant
nutrient loading. However, there have occasionally been some rather high phosphorus values obtained at both
Deep Haven and Loon Reef (over 15.0 ppb). UNH is monitoring these areas, especially because stratifications
of algae have been spotted by divers in these same areas in recent years, in the metalimnion, the layer that
separates the warmer upper layer of water from the lower colder layer. Observations of nuisance blue-green
algae have also been documented at deep sites in DES’s 1988 inventory of Squam Lake, as well as a Harvard
Study and a study done by the Lakes Region Planning Commission in the 1970s (see Appendix D). At, present,
there is a need for tributary data in order to develop a clearer picture of the amount of phosphorus loading that
is occurring in Squam Lake.

The Biology Bureau of DES WSPCD (Water Supply and Pollution Control Division) obtained total
phosphorus data for Squam Lake in its two surveys (1979 and 1988) done within the past 10 years. The sampling
was done at three sites, all of them deep: off of Moon Island, at Deep Haven, and off of Hoag Island. Total
phosphorus values ranged from 1.0 to 5.0 ppb in 1979 and 7.3 to 9.0 ppb in 1988. These numbers are within the
range determined by UNH in recent years.

Within the last eleven years, the water transparency of Squam Lake as a whole has been very good, with
average transparency values per season ranging from 6.4 to 8.3 meters. This is an indication that generally, the
lake is clear and of low productivity. The most recent lay monitoring data for 1987 and 1988 has fallen well
within the ranges for previous years. In 1987, water transparency at the deep sites was in the range of 5.5 to
10.0 meters, with an average of 8.3 meters. In 1988, Squam Lake’s water transparency was generally equal to
or greater than the average of 1979-1988 values. Average transparency values were a full meter lower in 1989,
which might be an indication of a substantial decrease in water transparency, but also could be due to the fact
that the 1989 sampling session was more limited.

The Biology Bureau of DES obtained water transparency values for Squam Lake in its two different
surveys of Squam Lake in recent years (1979 and 1988). Sampling of values for all three sites ranged from 6.1
to 7.7 meters in 1979, and from 7.7 to 8.1 meters in 1988. Due to the limited number of observations, it is not
possible to discern trends. However, these figures do support the UNH lay monitoring data, though it should
be noted that sampling methods between DES and UNH differ somewhat. UNH lay monitors use a scope when
observing secchi disk depth to avoid glare, while UNH does not.

Average chlorophyll a values, obtained from the Lakes Lay Monitoring data for Squam Lake as a whole,
have been fairly consistent. They range from 0.7 to 2.5 mg/m” since frequent sampling was begun in 1979. These
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values are generally indicative of an oligotrophic lake. The 1987 average values fell within the low end of this
range, 0.7 mg/m®. The 1988 chlorophyll a values for the lake as a whole were consistent with the average 1980-
1987 values. Deep sites measured within the range of 1.4 to 1.8 mg/m®, and coves and bays ranged from 0.9 to
13.8 mg/m®. The lake average was 2.5 mg/m®. According to UNH, the 1989 average chlorophyll a value was
slightly lower than the 1988 averagé, but greater then previous years’ averages at all sites sampled except Dog
Cove. State Biology Bureau chlorophyll a data obtained in 1979 at three sites ranged from 1.7 to 2.2 mg/m®;
values for data obtained in 1988 ranged from 1.88 to 5.24 mg/m®. It should be noted here as well that DES and
UNH use different methodologies to analyze chlorophyll a.

Dissolved color concentrations for Squam Lake, measured at the deep sites, as a whole have been very
low since lay monitoring began 11 years ago. Average dissolved color values were 15.0 ptu (platinum color units)
in 1988, and 9.0 ptu in 1989.

Relatively low dissolved oxygen levels at the lower depths of deep sites on Squam Lake have been
reported by late August since 1980. In the last few years, depletion of dissolved oxygen at the hypolimnion has
occurred somewhat more rapidly than in past years.®> An increase in metalimnetic oxygen was also found at
Squam Lake during July and August sampling in 1987, and was observed in 1988 and 1989 as well. This increase
is usually caused by photosynthesizing algal populations. Because the upper layer of Squam Lake is so clear,
sunlight is readily available to algae at the metalimnion (middle layer). Also, nutrients are known to infiltrate
from the bottom waters of the lake across the metalimnion. Algae that are able to take advantage of these
conditions experience a sharp rise in population and produce the oxygen "peak" that is observed in the
metalimnion.®

Average alkalinity values obtained for Squam Lake by the UNH Freshwater Biology Group a few times
every year since 1980 have ranged from 3.6 - 8.1 mg/l CaCO,. For more than half of the last eleven years,
alkalinity values for Squam have averaged less than 5.0 mg/l CaCO,. These values are low compared to average
alkalinity values for New Hampshire Lakes in general. The average alkalinity figure reported by DES is 6.4 mg/1
CaCO, based on samples of 491 NH lakes taken in recent years. UNH reports a figure of 6.6 mg/l CaCO,,
based on lay monitoring data obtained for NH lakes for the last 10 years. The Squam values show a decrease
in alkalinity compared to historical values for the lake, which means that Squams buffering capacity is likely to
be decreasing. If this is the case; a gradual lowering of pH may be expected. It should be noted that such a
decrease has not yet been noted in pH data obtained within the last ten years.

® UNH Lakes Lay Monitoring Program, 1989.
® Ibid.



Water Quality - Cove Areas of Squam Lake

Several of the cove areas of Squam Lake are relatively shallow, for example Squaw Cove (5.0 meters)
and Cotton Cove (8.7 meters). As previously described, there is generally an absence of thermal stratification
in these and other cove areas because of their shallower depths, which allow more frequent mixing of the water
column. There is thus a greater recycling of nutrients needed for plant growth, nutrients that otherwise would
be lost to the lower depths. As some of the earlier studies of Squam Lake indicate, it has been observed that
areas of localized productivity can occur at Squam Lake despite the fact that the lake as a whole is still relatively
unproductive. The effects of isolated areas of nutrient inputs to Squam Lake may thus be obscured by the
average water quality measurements for the whole lake. This may be one factor in explaining why the lake has
been labeled as oligotrophic, oligotrophic-mesotrophic, and mesotrophic by various researchers over time.

Several of the shallow cove areas of Squam Lake are considered to be susceptible to eutrophication if
a significant increase in nutrients occurs. One area which has been receiving increased inputs is Squaw Cove,
a relatively shallow sunny basin. In 1988 and 1989 the two Squaw Cove sites had average water transparency
values that were well below their 11 year averages, indicating that a change in water quality has been occurring.
Chlorophyll a levels were relatively high at both sites of Squaw Cove in July and August of 1987. Values ranged
from 1.4 to 3.7 mg/m®, with an average concentration of 2.6 mg/m®. The 1988 values for these same sites were
also greater than the average chlorophyll a values for the years 1980-1987, ranging from 0.9 to 13.8 mg/m®,
There was no chlorophyll a sampling of Squaw Cove in 1989. The UNH Freshwater Biology Group has been
paying close attention to these two sites, along with several other cove areas of Squam Lake since 1979. Squaw
Cove has been observed to have relatively high chlorophyll a levels at some point in the season almost every year.

Other cove areas of Squam Lake have occasionally reached chlorophyll a levels above 3.0 mg/m®, for
example, Livermore Cove, Sandwich Cove, Sturtevant Bay, Piper Cove, Center Harbor Neck, Dog Cove, Hodges
Cove, Cotton Cove, and Mouse Island. It should be noted that these are not average values, but rather are
occasional occurrences, and some of these cove areas showed a fairly wide variation in chlorophyll a
concentrations throughout a particular season. This variation may possibly have resulted from short-lived aigal
blooms, which are often an early sign of increasing nutrient enrichment. Such blooms are common to most lakes
in early summer, as a result of the renewal of nutrients in the surface water, warmer temperatures and increased
light intensity. Their occurrence later in the season may signify that additional nutrients are being introduced
into a particular cove area, or they could also be due to rising metalimnetic populations, benthic populations
or decreases in zooplankton grazers because of fish predation.”

7 UNH LLMP, 1989.



Aquatic vegetation, which is also used as an indicator of an increase in the productivity of a lake, has
not been monitored in cove area of Squam Lake on a regular basis, either as part of the UNH Lakes Lay
Monitoring Program or by the Biology Bureau at DES. But there have been unofficial reports by lake residents
of such vegetation in cove areas.?

Water Quality - Little Squam Lake

Two sites on Little Squam Lake have been consistently sampled in the last 10 years. In 1987, average
secchi disk readings at these sites ranged from 6.3 to 9.0 meters, with an average of 7.2 to 7.3 meters for both.
As with Squam Lake, transparency fluctuated throughout the sampling season, with no consistent pattern, but
never dipped below 4.0 meters. A comparison of the 1987 data to that of all years 1979-1987 pooled indicated
that transparency was slightly lower than the combined averages for these years, by about 0.5 meters. The 1988
and 1989 data indicated that transparency levels were again slightly lower than the 10 year average, but greater
than 1987 values (i.e. water clarity was better, but still was lower than the 10 year average).

The average chlorophyll a concentration for Little Squam Lake in 1987 was 1.9 mg/m®. However,
mesotrophic levels were reached in mid-August. According to the LLMP, "the 5.3 mg/m® concentration
measured mid-August at Little Squam is the maximum value ever recorded for this site, and the 1987 averages
at Little Squam were greater than all previous years’ averages." Averages for 1988 were 2.1 mg/m® slightly
greater than the 1987 average, and the 1989 chlorophyll a average was similar to that of 1988, For both years
chlorophyll a averages were greater than the 11 year average.

Chlorophyll a concentrations in the metalimnion of Little Squam Lake reached 19.2 mg/m® in 1987.
These concentrations are corrected for chlorophyll pigments from dead plant cells that might have floated down
and collected there. Also, a phytoplankton sample taken at the metalimnion reported a cell count of 4754 per
milliliter, and the sample was dominated by a species of golden colonial algae. Another colonial golden algae
and a flagellated green algae were the sub-dominant species: According to the 1987 LLMP study, "while these
species are not generally nuisance algae, their accumulation at the metalimnion of Little Squam Lake may be
an indication of increased nutrient loading into the lake, and should be continually monitored." Data obtained
by the UNH Freshwater Biology Group in 1988 and 1989 further confirms their statement made in 1987
concerning metalimnion chlorophyll a concentrations.

Average total phosphorus values for Little Squam have ranged from 1.0 - 20.0 ppb since yearly sampling
was begun at one deep site in 1980, with wide fluctuations observed.

According to UNH, supersaturated oxygen levels have frequently been observed at Little Squam Lake
once stratification occurs in the summer. These high levels of dissolved oxygen in the metalimnion are usually
caused by photosynthesizing algal populations. Also, the lower depths of the lake have been found to be

® Squam Lakes Watershed Advisory Committee, 1989.
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depleted of dissolved oxygen in late summer 30 of the 37 times that dissolved oxygen profiles have been taken
for Little Squam in the past 11 years. In addition, this depletion has occurred earlier in the season in recent

years.

Average alkalinity levels for Little Squam have ranged from 3.5 - 8.3 mg/ICaCO, since 1980, and as with
Squam Lake, these levels appear to be getting lower, indicating a gradual decrease in the buffering capacity of
the lake.

Summary

As a whole, Squam Lake and Little Squam Lake both have excellent water quality. They can still be
classified as oligotrophic lakes, of low productivity. Average values for phosphorus, chlorophyll a, and water
transparency, obtained from several sites over time on both lakes indicate that this classification still is
appropriate. However, the lakes are at the upper end of the oligotrophic range (closer to mesotrophic) than
they were 10-20 years ago. On the basis of existing water quality sampling data, it can be said that subtle
changes appear to be occurring on both lakes, especially on Little Squam Lake, changes which indicate that their
productivity is likely to be increasing. These changes are summarized as follows:

Squam Lake

a. Higher chlorophyll a values and lower water transparency values have been obtained in some cove areas
of Squam Lake at various times. Squaw Cove has had increasing higher chlorophyll a values, and lower
transparency values within the last 10 years.

b. Depletion of dissolved oxygen at deep sites that have been monitored (for example, at Deep Haven
Reef) has been observed at a somewhat more rapid rate.

c. High metalimnetic chlorophyll a levels have been observed from time to time, along with supersaturated
oxygen peaks.
d. Colonies of nuisance algae have been sighted by the UNH Freshwater Biology Group and the State

Biology Bureau from time to time.
Little Squam Lake

a. Higher average chlorophyll a values and lower water transparency values have been obtained in recent
years, and are approaching mesotrophic levels, though the lake can still be classified as oligotrophic.



b. Depletion of dissolved oxygen at the bottom of Little Squam Lake has occurred earlier in the season
in recent years. The depleted zone in Little Squam Lake is much more extensive, in terms of
percentage of total volume, than that of Squam Lake. The difference in the morphology of the two
lakes is not enough to explain this larger zone for Little Squam Lake.

c. High chlorophyll a levels have been observed in the metalimnion from time to time, along with
supersaturated oxygen peaks. There have been more consistent observations of this at Little Squam
Lake than at Squam Lake.

d. Colonies of nuisance algae have been sighted relatively frequently by the UNH Freshwater Biology

Group in the past few years.

It is important that these subtle changes be monitored closely. Due to Squam Lake’s morphology, a
number of changes in the lake may be occurring which may not be reflected in average measurements for the
lake as a whole.

Potential Threats. to Water Quality

Any use of the land or water resources within a lake watershed has the potential to impact water quality
within that watershed. The nature of the hydrologic cycle makes it impossible to separate surface and
groundwater quality issues, particularly in a small lake watershed like Squam which is bounded by mountainous
ridges. Water is introduced to the system through precipitation. As precipitation falls to the earth, it either
infiltrates the soil to become groundwater or flows overland and through drainage ways. Velocity is often
reduced by wetlands within the natural surface water drainage systems. Some water is lost directly by
evaporation or left in ponded conditions in upland depressions. Water also flows through the stream networks
in the watershed to discharge to the lake itself. Depending upon hydrologic conditions, the water that infiltrates
the soil may flow with the natural groundwater system or return to the atmosphere through evapotranspiration
by plants. The cyclical process is completed when humidity builds to the dewpoint to cause precipitation.

Pollutants can either be point or nonpoint in nature. A point pollution source is one that can be linked
to a site specific contaminant or discharge. Point sources are generally confined to an identifiable site or facility
that can be physically located or delineated. Other land uses that are potential sources of pollution are more
difficult to document and trace to a specific responsible party. This may be due to lack of a visible point of
release, as with on-site subsurface disposal systems, or to difficulty in assessing the site specific impact of
common practices which involve the disturbance of land. Such activities are considered to be nonpoint pollution
sources. The following section will discuss both types of potential pollutant sources in more detail.



Potential Point Pollution Sources - Groundwater

Because point pollution sources are either site or facility specific, they are relatively easy to identify and
monitor. Many are permitted through either State or local regulatory processes and are subject to performance
standards. In New Hampshire, industrial and municipal discharges, and privately owned waste management and
wastewater treatment facilities which may have a potential to impact water quality due to a direct discharge to
groundwaters are regulated by the Water Supply and Pollution Control Division of the Department of
Environmental Services (WSPCD-DES). Waste discharges are strictly regulated by the groundwater discharge
permitting program. Also prohibited are injection of fluids through wells below drinking water aquifers. In
accordance with Ws 410, groundwater discharge permits are required for such land uses as sludge storage and/or
treatment facilities, land based disposal of solid waste, irrigation facilities which utilize sewage or wastewater,
wastewater lagoon systems, subsurface sewage disposal facilities with a capacity of greater than 20,000 gallons
per day, and septage disposal facilities which utilize land based disposal techniques. A limited zone of de-
gradation is allowed on site. One of the requirements for issuance of a groundwater discharge permit is that
groundwater quality at the site boundary meet, at a minimum, the maximum contaminant levels established in
the State rules for drinking water quality (Ws 200-299).

Under the groundwater discharge permitting program, on-site monitoring wells are required to
document the existing quantity, quality and direction of groundwater flow. The owners of permitted facilitics
are required to inform DES, in writing, at least 30 days in advance of any significant changes in process or
production affecting the character and quality of the discharge. This would allow for DES to adjust permit
requirements, where appropriate, before a potential water quality problem develops.

The intent of the State regulatory program is to not allow groundwater quality to be altered in any way
that would make it unsuitable as a source of drinking water. However, permit violations do occur and
unpermitted groundwater discharges may exist until detected, reported and brought under regulatory control.
It is important that municipalities within the Squam Lakes watershed identify and locate the regulated facilities
that may have a potential to impact their groundwater resources. These facilities are required to report
monitoring well data to DES on a regular basis. This allows for existing water quality to be documented and
changes to be noted over time. For planning purposes, it is useful to compare the location of these sites with
the location of stratified sand and gravel deposits that may either currently serve or have the potential to serve
as sources of municipal drinking water supply. There are currently no permitted groundwater discharges within
the Squam Lakes watershed according to the DES.

Potential Point Pollution Sources - Surface Waters
A pipe discharge of liquid waste to receiving surface waters is a classic example of a potential point
pollution source. As a result of federal efforts in the 1970’s, most point pollution sources with the potential to

impact surface waters are now treated and required to meet water quality standards prior to discharge. Any
discharge to surface waters in New Hampshire requires a National Pollution Discharge Elimination System
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(NPDES) permit. NPDES permits are issued by EPA after review and approval by WSPCD-DES. The outfalls
of municipal and industrial wastewater treatment facilities are the most commonly permitted discharges.
However, other discharges such as noncontact cooling waters, fire pump test waters or discharges from
groundwater remediation sites are becoming more common. Fécility owners are required to sample their
discharges on a regular basis and report information to EPA and WSPCD about such water quality parameters
as total suspended solids, total coliform counts and biological oxygen demand (BOD). The nature and average

volume of the discharges are also reported.

Water quality standards established by the State’s legislative classification system dictate the level of
water quality required for permitted discharges. No discharges are allowed in Class A surface waters because
they have the potential to be used for drinking water supplies after disinfection. Of particular interest to lake
watersheds are the water quality standards contained in Ws 432.10(c), which do not allow new discharges of
water containing phosphorus to lakes or ponds. New discharges of wastewater containing phosphorus that would
encourage eutrophication are also not permitted to tributaries to lakes or ponds. Any discharges allowed to
Class B or C waters must meet the legislative requirements of those classifications. A water quality study may
be required by DES, prior to their concurrence with the EPA drafted NPDES permit. Where the water is
deemed to be a high quality water, a public participation process regarding invoking an antidegradation policy
must also be followed (Ws 439). The purpose of the study is to determine if the proposed discharge would
exceed the assimilative capacity of the receiving waters. Where there would be a detrimental impact, the permit
is not approved.

It is not uncommon for surface water, and wastewater discharges in particular, to exceed the maximum
contaminant levels allowed by their permit requirements at some time during the year. An example would be
combined sewer overflows occurring as a result of major storm events. In addition, NPDES permits allow for
water quality degradation when stream flows are less than an established minimum standard ("less than 7 Q10").
It is therefore important, for planning purposes, to note where known surface water discharges are located in
relationship to surface waters that are critical to fish and wildlife. It is particularly important to determine where
they occur with respect to withdrawals of that water for human use. Many receiving waters also serve as either

primary or secondary drinking water supplies.

The Ashland Wastewater Treatment Facility is the only NPDES permitted facility within the Squam
watershed. Since the facility is located down gradient, any problems with the plant would not impact the Squam
Lakes, but rather would affect the lower portion of the Squam River. Concerning the operation of the plant,
sludge that has built up in its lagoon will be removed starting in April of 1990. Once this project is completed,
the plant’s aeration system will be updated.®

® Conversation with Ashland Wastewater Treatment Plant Superintendent, 1990.
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Potential Nonpoint Pollution Sources

General land use practices which are widespread throughout the Squam watershed also may have a
cumulative long-term impact on both groundwater and surface water quality. Such diffuse practices are
considered nonpoint pollutant sources because it is difficult to identify a specific, confined discharge from a
discrete location. The major impacts associated with most nonpoint sources are generally storm event related,
where the surface of land has been disturbed. Included are both temporary and permanent alterations of terrain.
Somewhat temporary practices include agricuiture, silviculture, construction, resource extraction and hydrologic
habitat modification. More permanent storm related sources that do not generally require land disturbance
include urban runoff in developed areas. Land based disposal of waste is also considered to be a more
permanent potential nonpoint pollution source. Some nonpoint pollution sources are regulated at the State and
local levels. Others are not formally controlled, other than by good faith efforts on the part of landowners to
follow best management practices.

One of the problems inherent in the management of potential nonpoint pollution sources is the lack of
adequate documentation of actual contamination. This is because many nonpoint sources tend to impact water
quality through an unmonitored loading of contaminants, which results in a cumulative impact over time. Others
may show a significant but temporary precipitation related impact, with no water quality sampling to document
conditions.

As part of the Squam Lakes Planning project OSP commissioned the University of New Hampshire to
interpret land use through an established set of categories, from four separate coverages of aerial photography
dated 1955, 1974, 1982 and 1988. Table 5-2 provides a summary of the acreage within the Squam Lakes
watershed that was interpreted to be in each land use category for each of the four coverages. In order to
consider which of these land uses may have the potential to exhibit nonpoint pollution sources, the land use
categories were grouped as either urban runoff or open space potential sources.

Table 5-3 gives a listing of the major potential nonpoint pollution source categories and subcategories
that were identified by the EPA as part of their guidance to states for state water quality assessments. A general
description of these categories follows. Included within the discussion of each category is a summary of land
use activities in the Squam Lakes watershed which may have the potential to be nonpoint pollution sources,
based on a limited review by OSP of existing DES files and input from the SLWAC. It is important, for
plaoning purposes, to consider the location of such land uses as they relate to critical environmental resources
within the watershed.

It is possible to identify future potential nonpoint pollution sources through the local regulatory process.
Many land uses which may pose potential threats to water resources are reviewed by planning boards through
the local nonresidential site plan review process. Table 5-4 lists a number of land uses that were identified for
inclusion in local inventories of potential contaminant sources by the NH Wellhead Protection Program.
Performance standards for the design, operation and maintenance of such activities can be included in local site
plan review regulations.



Table 5-2. Changes in Potential Nonpoint Pollution Source Land Uses
Between 1955, 1974, 1982 and 1988

1955 1974 1982 1988
Acreage % of Land  Acreage % of Land Acreage % of Land Acreage % of Land

Urban Runoff Potential Source
Housing 2,673 7.7 3,995 11.6 5,333 154 6,847 199
Commercial 132 0.4 132 04 234 07 92 0.3
Industrial 13 0.0 48 0.1 48 0.1 66 0.2
Other Urban 110 03 203 0.6 209 0.6 293 0.9
Total Urban 2,928 84 4,378 127 5,824 16.8 7,298 213
Open Space Potential Source
Agricultural 3,226 93 2,668 717 2,288 6.6 1,157 34
Silvicultural 24912 721 25,844 74.8 24,633 n3 25,176 73.0
Idle 2,923 8.5 1,082 3.1 1,195 3.5 116 03
Total 31,061 89.9 29,594 85.6 28,116 814 26,449 76.7

Open Space

Source: Aerial Photography 1955, 1974, 1982, 1988 Interpreted by the University of New Hampshire, 1989.

It is recommended that planning boards use the information presented in Table 5-2, in conjunction with
the most recent land use information shown in Chapter 3 on Map 3-8 to make an initial assessment of where
potential point and nonpoint pollution sources might exist within the Squam watershed. This initial assessment
should be verified by a field inventory. The lists presented in Tables 5-3 and 5-4 can be used by planning board
members as a guide to the type of land use activities that should be noted in the inventory.

Agriculture

Agricultural use of random tracts of land throughout a watershed may include a number of practices
which disturb the soil for periods of time during the growing season. Land may be managed to introduce crops,
fertilizer and manure that add organic matter and increase productivity, and to introduce pesticides and
herbicides that assure economically viable crop productivity. The site specific source of some impacts, such as
siltation in localized streams, may be evident during storm events. However, in New Hampshire storm event
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sampling does not commonly occur. Therefore, site specific sources of overall changes in water quality, such
as nitrate levels in groundwater, are difficult to pinpoint.

Other nutrient rich potential pollution sources generally associated with agricultural land uses include
manure storage and spreading areas and milk house wastes. Land application of manure is not regulated by the
State in the same manner as the storage, disposal and application of sludge and septage. According to the 1989
New Hampshire Nonpoint Source Pollution Assessment Report, "agriculture is not a significant statewide
nonpoint source pollution problem in New Hampshire." In part, this may be due to the proactive technical
assistance to landowners from the district offices of NH Cooperative Extension and the Soil Conservation
Service. Another factor is that active agricultural land use has been on the decline in New Hampshire. This
is also true in the Squam Lakes watershed. Based on aerial photography interpretation, performed by UNH
for this project, agricultural land use declined from 3,266 acres, or 9.3 percent of the land in the watershed in
1955 to 2,228 or 7.7 percent in 1982. More recent photography of the watershed, flown in 1988 shows that the
surge in development during the six year period since 1982 has resulted in a change in use of more agricultural
land. As of 1988, agricultural land had been further reduced, down to 1,157 acres. Best management practices
should be encouraged on the remaining active land.

Silviculture

Silvicultural practices related to timber harvesting and reforestation may cause disturbance of land.
This, in turn, may result in erosion and sedimentation problems. The construction and maintenance of logging
roads often includes multiple stream and wetland crossings. These are often temporary disturbances over a finite
time period. The overall impact to water quality wotild most likely also be temporary and storm event related.
Natural stabilization often occurs following completion of logging activities. The key to minimizing the potential
impacts of silvicultural activities is good technical assistance and guidance to landowners to implement best
management practices while such activities are in progress, and after cessation.

An intent to cut form for commercial logging operations must be filed locally, prior to commencement
of activities, in accordance with the Department of Revenue Administration’s (DRA) specifications.
Landowner/operator agreement that best management practices will be followed is a signed and enforceable
condition of the intent to cut form. The Department of Resources and Economic Development (DRED)
provides guidance to landowners relative to best management practices for silvicultural operations. They also
inspect commercial operations and report water quality infractions relative to alteration of terrain or wetlands
to DES. As a result of cooperative efforts between DRED and the Wetlands Board, the legislature has recently
amended the statutes to allow for the permit requirement for minimum impact wetland projects to be reduced
to a simple notification to the board by the landowner. Implementation of best management practices is also
an enforceable condition of that notice. Assistance with best management practices is also available through
the Cooperative Extension county offices and the US Forest Service. According to the NHNPS Assessment



Table 5-3. Major Nonpoint Source (NPS) Pollution Categories and Subcategories

10

30

50

Source: US EPA, Guidelines Jor the

Agriculture 60

11: Nonirrigated crop production
12: Irrigated crop production
13: Specialty crop production
(e.g. truck farms and orchards)
14: Pasture land
15: Range land
16: Feedlots - all types
17 Aquaculture
18: Animal holding/management areas 70

Silviculture

21 Harvesting, reforestation, residue

management
22: Forest management
23 Road construction/maintenance
Construction

80

31: Highway/road/bridge
32: Land development
Urban Runoff
41: Storm sewers (source control)
42: Combined sewers

(source control)
43: Surface runoff 90

Resource Extraction

51: Surface mining

52; Subsurface mining
53; Place mining

54: Dredge mining

55: Petroleum activities
56: Mill tailings

57 Mine tailings

April 1, 1987,

Land Disposal

61: Sludge

62: Wastewater

63: Landfills

64: Industrial land treatment

65: On-site wastewater systems
(septic tanks, etc.)

66: Hazardous waste

Hydrologic/Habitat Modifications

-1

72:
73:
74:
75:
76:
77

Other

81:
82:
83:
84:
85:
86:

Channelization

Dredging

Dam construction

Flow regulation/modification

Bridge construction

Removal of riparian vegetation
Streambank modification/ destabilization

Atmospheric deposition

Waste storage/storage tank leaks
Highway maintenance and runoff
Spills

In-place contaminants

Natural

Source Unknown

Preparation of the 1988 State Water Quality Assessment (305(b) Report),




Report, silviculture is not a significant statewide nonpoint source pollution problem. However, problems
associated with erosion and sedimentation as a result of forestry operations in individual sub-basins have been
reported. In most cases, this was due to inappropriate or inadequate application of recommended best
management practices. The fact that silvicultural practices are not seen as significant nonpoint pollution sources
may be due to the combined educational efforts of State and federal programs in New Hampshire. The
requirements of RSA 485-A:17, (formerly RSA 149-8:a) also apply to logging activities.

Forest land makes up a significant portion of the Squam Lakes watershed. There were 25,176 forested
acres, (73.0 percent of the land in the watershed) in 1988. It is difficult to determine the extent of that acreage
that is actively managed, either privately or commercially. It is also difficult to predict when land disturbance
will occur as part of a particular landowner’s forest management program.

From a planning perspective, it is significant to note the extent of forest land which could be converted
for development. Clear cutting of land without reforestation could result in an increase in runoff, erosion and
sedimentation potential. This could be compounded by the introduction of impervious material, such as roads,
roofs and driveways which generally accompany development. Forest soils, in their natural state, generally have
good groundwater recharge potential. This might be significantly reduced if development were to change the
land use.

Construction

The type of potential nonpoint pollution sources that may show the most evidence of immediate impact
are often disturbances of land which take place over a finite time span. This would include such activities as
site preparation and the construction of roads, highways, bridges and associated subdivision developments.
Although erosion and sedimentation are likely to occur temporarily as a result of such activities, site stabilization
often occurs after their conclusion. It is well established that temporary site disturbances can result in localized
acute and ephemeral impacts on water quality. Not well documented are the long term basin-wide cumulative
effects that development can have due to the numbers of temporary occurrences that happen over time, resulting
in chronic and lasting impacts on water quality. There was an increase in construction in the Squam watershed,
with the upswing in New Hampshire’s economy during the 1980’s. The impact this construction may have had
on water quality is not well documented by storm event sampling. ‘

To a certain extent, there is State control over disturbance of land for construction, logging and mining.
Alteration of greater than 100,000 square feet of contiguous land requires a permit from the WSPCD-DES, in
accordance with RSA 485-A:17, (formerly RSA 149-8:a) and Ws 415 of the NH Code of Administrative Rules.
Site plans are required for such alterations. A general rule of thumb is that this applies to any subdivision with
a roadway with a 50 foot right-of-way that is greater than 2,000 feet long or possibly less with the inclusion of
building sites and driveways. More detailed earth moving plans are required for greater than 200,000 contiguous
square feet of disturbance. The focus of the site plan is to provide for on-site control of erosion, and to prevent
sedimentation of surface waters. Detailed drainage calculations are required to determine adequate stormwater
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Table 5-4. Potential Contamination Sources which may be Subject to Non-residential Site Plan

Review

1. Transportation Services and Répair

- gas stations/service stations

- auto/truck/equipment repair shops
- maintenance bays

- auto rustproofing shops

- auto body shops

-  airport maintenance/fuel areas

2. Service and Repair Shops which use
Chemicals

furniture stripping/painting/refinishing
photographic processing

printers

appliance repair

small engine repair

boat building/repair/refinishing
refrigeration/HVAC shops

dry cleaners

3. Metalworking Shops

- machine shops
- metal plating/heat treating/smelting
- jewelry making

4. Manufacturing

- chemical manufacturing/processing/
reclaiming/storage

- paper/leather/textiles

- electrical/electronic equipment

- plastic/fiberglass/rubber/silicone/glass

- pharmaceuticals

- pesticides/herbicides

- wood preservers

5. Underground Storage Tanks
6. Waste or Scrap Processing/Storage

- junk/scrap/auto salvage yards

- Wwastewater treatment plants -
industrial/ municipal

- landfills/dumps/transfer stations

- wastewater lagoons

11.

Transportation Corridor

- Highways
- Railroads

Septic System
Laboratories and Professional Offices

- medical/dental/veterinary offices
- research/medical/analytical laboratories

. Agricultural Fertilizer/Pesticide/

Herbicide Use

golf courses

feed lots/kennels/piggeries/manure stockpiles
parks

nurseries/sod farms

other intensive agricultural practices

areas of pesticide use

Cleaning Services

- laundromats
- beauty salons
- car washes

Food Processing Plants

- meat packers/slaughterhouses

- dairy products
- processed foods

Other

snow dumps

concrete/asphalt/tar plants

cemeteries )

mining of sand/gravel

detention ponds

salt storage and usage

- power lines

- pipe lines

- stormwater infiltration/retention ponds

Source: NH Wellhead Protection Program - DES-WSPCD Groundwater Protection Bureau, July, 1990.




design capacities for flood protection. Permanent runoff treatment measures that are required include grass
swales and sedimentation basins designed for a minimum of ten year storm flow capacity. Temporary erosion
control measures required while the alteration of terrain is in progress are based on site specific conditions, and

may vary from project to project.

As was discussed in Chapter 4, virtually all of the land within the Squam watershed that is not protected
by ownership or easement may be subject to some form of construction activity. Interpretations from 1988 aerial
photos for the land use categories of agriculture, forest, and idle land combined show a total of 26,449 acres or
76.7 percent of the land in the watershed within these categories of open space. Although general, this
information gives a spatial conception of the importance of existing and future local regulatory controls in
managing potential impacts of development in the watershed over time.

Urban Runoff

Stormwater runoff has the potential to impact water quality in developed areas. During a storm event,
precipitation falls to the earth and flows over land to cither natural or man made drainage ways. A broad range
of potential contaminants can be introduced to surface waters by urban runoff. To a certain extent, this depends
on the velocity of the water and the surface use of the land over which it flows. It is common to find
concentrations of nitrogen, phosphorus, chlorides, oils, phenols, lead and volatile organics in runoff in highly
urbanized areas. During storm events, these contaminants are carried with runoff from roads, parking lots and
other impervious land covers associated with high density residential, commercial and industrial land uses. In
urbanized areas, the surface runoff generally flows to catch basins for storm sewers. Many structural storm-
water collection systems discharge directly to surface waters without treatment. Oil, grease and sediment traps
can be installed in catchment basins to lessen the impact of discharges on receiving waters. Such structural
management tools require periodic maintenance to be effective. Sedimentation basins and treatment swales are
nonstructural, and require less intensive maintenance for stormwater management. They are often used in
relatively open, low density residential areas that have more open space. Both structural and nonstructural
stormwater collection systems are often designed to handle the volume and rate of flow anticipated to occur at
a particular storm level frequency, without regard to water quality. It is important for planners to recognize the
need for erosion and sediment control and water quality treatment provisions in addition to the standard
volumetric flow requirements in local regulatory controls.

The total land acreage of the combined categories of housing, commercial, industrial and other urban
from 1988 aerial photo coverage equals 7,298 acres, or 21.3 percent of the land within the Squam Lakes
watershed. These figures may be interpreted to imply that the potential impact of urban runoff within the
watershed is slight. However, the extent to which urban runoff presents a problem is not well documented by
sampling.



One known surface runoff location is in the vicinity of the Ashland Town Beach. Runoff flows down
and along Leavitt Hill Road, then flows across the Town Beach and directly into Little Squam Lake, causing
some erosion of the back area.'® Other runoff problems are reported to occur along the Squam River and also
along Ames Brook in both Ashland and New Hampton. "'

Resource Extraction

Disturbance of the earth’s surface for extraction of resources may have many of the same impacts on
water quality that are associated with development and construction. Petroleum extraction activities are not
common in New Hampshire, due to the nature of the area geology. However, extraction of sand and gravel for
construction aggregate is a significant activity in the State. This is partially due to the abundance of glacial
outwash and ice contact deposits within New Hampshire. Another factor involved is the increase in demand
for such materials, associated with the increase in development that occurred in the 1980s.

Some concerns that are related to excavations include erosion and sedimentation from exposed areas
during storm events. Others stem from the occurrence of groundwater, in significant quantities, within the same
surficial materials that have good potential for use as construction aggregate. There is the potential for
contamination of groundwater if proper management practices are not applied on site. During the operation
of sand and gravel excavation, there is often the presence of heavy sorting and crushing equipment, as well as
the vehicles that are required for transport of commercially marketable materials. This equipment and vehicles
will require washing, routine maintenance, changing of lubricants, etc. The potential these activities may have
to impact water quality can be greatly reduced if they occur off-site in an environment where spills can be
contained. Open gravel pits are also somewhat unobtrusive places where storage of potentially threatening
materials used at other job sites may occur. This could include heavy equipment, building materials, chemicals
or explosives. Due to the environmental sensitivity of exposed sand and gravel areas, such uses may be
incompatible with these areas. Many of the same best management practices for erosion and sediment control
and stormwater management that are appropriate for other land disturbances are applicable to extraction of
resource materials as well. Good performance standards for closure plans are of particular importance in
maintaining the future quality of water resources surrounding excavation sites.

There has been much debate on the issue of whether or not removal of the overburden has an impact
on the quality or quantity of the groundwater that remains after excavation. Removal of the aggregate materials
does reduce the natural filtration capability of the overburden. From a planning perspective, it is important to
carefully consider the future land use that is allowed in such areas, after the cessation of extraction activity. The
surficial depth to the water table has been artificially reduced, while the permeability and transmissivity of the
sites are both relatively high. Good performance standards for future land uses and other innovative land use

'° Discussion with J. Rollins, Office of State Planning, January, 1990.

"' SLWAC, 1989.



controls should be considered for former excavation sites. At the local level, planning boards permit sand and
gravel excavations, in accordance with RSA 155-E. The board is authorized to adopt regulations to specify
requirements which the excavation must meet during operation and for closure. The legislature amended the
statute in 1989 to allow for planning boards to require plans to be filed for grandfathered operations, among
other things. Three gravel pits have been mapped as being within the Squam watershed. One of these, the
Howe Gravel Pit on Route 113, is an area which has been greatly expanded in recent years."

Land Disposal

Many types of waste are disposed of either below or on the surface of land. Waste disposal facilities
which are located and discharge below the earth’s surface, such as individual septic systems, are considered to
be potential nonpoint sources. The reason for this is that it is difficult to identify the specific source or even
to document contamination without some form of site specific data. There are also waste disposal facilities that
can be located on the land surface that may produce leachate that infiltrates into the ground. Depending on
the hydrogeology of the area, it may be difficult to trace contaminant flow from the site, or to assess the
interrelationship between the discharge and pumping wells in the area. Solid waste is often disposed of in land
based landfills which may produce and introduce leachate to groundwater. Sludge and septage may be managed
in pits, ponds or lagoons or directly applied to the surface of the land at a permitted site. Industries may also
utilize land based systems to either treat their wastes or pretreat wastewater prior to discharge to a municipal
collection system for further treatment. Most of these facilities are also regulated at the State level under RSA
149-M and the solid waste rules.

Junkyards are one of the few land based disposal practices not regulated by DES. They pose a potential
threat to water quality due to the toxic organics, metals, solvents, oil and grease associated with the storage and
salvage of motor vehicles. At the State level, junkyards are regulated and licensed by the Department of
Transportation (DOT), in accordance with Tra 605. The requirements of the rules do not address water quality
degradation. At the local level, a license and certificate of approval is required in accordance with RSA 236:115,
in order for the local governing body to locate a junkyard. The empbhasis is on setbacks, fencing, aesthetics, and
impact on neighboring properties, rather than water quality. During 1990 and 1991, WSPCD-DES will draft and
adopt regulations for the siting, design, construction and operation of new and existing junkyard facilities. The
rules will require a site plan review process for permitting, operational requirements, and closure plans for
permitted facilities. The intent of the proposed rules is to protect and improve water quality from contamination
resulting from junk and salvage yard operations.

Although not well documented, the potential for nonpoint pollution from on site septic systems has
raised particular concern in watersheds for small lakes and ponds. This perceived problem has been
compounded by the increase in demand for shorefront properties, and the conversion of seasonal homes to year-
round occupancy. From a planning perspective, it is important to note where concentrations of old septic

2 Ibid.



systems and undersized lots exist. More stringent requirements than those in the State’s subsurface rules can
be included in local health ordinances.

Within the Squam watershed, there is an infiltration lagoon at Camp Hale in Sandwich which receives
effluent that has received some treatment from the septic tanks located at the camp. The lagoon is located
approximately 150 yards from Squam Lake."® The following are areas within the watershed which may have
the potential to pose nonpoint pollution problems because of their septic systems:

Holderness Village Area - An area where there are small concentrated lots on limited soils, for present
systems. '

Motels, Cottages in Ashland and Holderness - Inadequate septic systems are suspected in these concentrated
areas.'

Some wastewater facilities utilize land based lagoon systems for treatment prior to discharge of effluent
to receiving waters. Within the watershed, the Ashland Wastewater Treatment Facility is such a land based
lagoon system, which discharges effluent into the Squam River.'® There is the potential for filtration of
wastewater into the groundwater system as well as for effluent overflows during storm events,

There are several solid waste facilities which are presently operating in the Squam Lakes watershed,
including the Ashland Landfill, the Holderness Transfer Station, and the Sandwich Transfer Station. See
Chapter 3, Infrastructure, for more on these facilities. There is also an inactive dump located at the site of the
present Holderness Transfer Station, an inactive landfill at the site of what was more recently a brush and stump
dump in Centre Harbor, and an inactive landfill at the site of the present Sandwich Transfer Station."”

One junkyard in the watershed, Royer’s Auto Junkyard, located in the Town of Holderness, has a large
number of autos stockpiled at the site.’®

" Ibid.
'* 1. Rollins, OSP, 1990.
'5' Ibid.
' TIbid.
' Ibid.

'® Ibid.



Hydrologic/Habitat Modifications

Many changes to the natural drainage system in a watershed, that are thought of as improvements, have
an impact on water quality and distribution. Structural channelization of natural surface water drainage systems,
for example, can result in increases in velocity during storm events, bypassing or eliminating valuable riverine
habitat. Riverine wetland systems provide stormwater and sediment control, nutrient assimilation, and wildlife
habitat. The removal of riparian vegetation is likely to increase shoreline erosion potential and also cause
thermal changes in the water due to a reduction in shade cover. Filling and dredging of inland, palustrine
wetlands will also result in changes in their hydrologic capabilities to perform important functions within a

watershed.

The construction of impoundments on rivers may impact the ability of anadromous species of fish to
spawn and maintain sustained, reproducing populations. If dams are regulated for hydroelectric production,
there are also likely to be flow modifications which result in alteration of water table elevations both up and
down stream of the dam. This may impact the assimilative capabilities of down stream waters for wastewater
discharges. This may also have a public health effect on downstream drinking water supply withdrawals.
Artificial fluctuations in water levels may cause streambank erosion or cause other modifications, The Federal
Emergency Regulatory Commission (FERC) regulates hydroelectric dams. Depending upon the nature of the
project, a variety of State regulatory controls may come into play, to include alteration of wetlands or terrain
under RSA 485-A (formerly RSA 483-A) and RSA 485-A:17, (formerly RSA 149-8:a.), or water quality
certificates issued by WSPCD under section 401 of the federal Clean Water Act. The FERC permitting process
includes a mechanism for municipal input. Map 3-9 shows existing dams within the Squam Lakes watershed.

The acreage within categories of "swamp" and "open water” from the aerial photo interpretations were
combined and the total changes compared for 1955, 1974, 1982 and 1988. It is interesting to note that the
acreage of "swamps" in the watershed has actually increased between time intervals, from 582 in 1956 to 719 in
1988. Changes in the Unsworth property near Brown’s Point may account for this.

An example of a hydrologic modification in the Squam Lakes watershed occurs annually when the Town
of Ashland replenishes sand at the Town beach at the outlet of Little Squam Lake. Some of this sand washes
from the beach and into the Squam River every year because of a swift current following the shoreline which
deposits the sand near the mouth of the channel and also within the channel It has previously been
recommended that a jetty be built to help deal with the erosion/sedimentation problem. Wetlands Board
approval would be required for construction of this type of shoreline structure. At present the Ashland
Conservation Commission is looking for corrective action by the Town within the next year.® It will be
important that they study the patterns of erosion and deposition that are related to shoreline currents in that
specific area, prior to deciding upon the appropriate action to pursue.

*® Ibid.



Other/Highway Maintenance

The application of sand mixed with sodium chloride for roadway deicing purposes may have the
potential to impact water quality and contaminate drinking water wells. According to the 1989 Nonpoint Source
Assessment Report, highway maintenance is the only nonpoint source category that is not regulated by New
Hampshire State law. DOT has adopted a "bare road" salt policy, with motorist safety in mind. This includes
direct application of road salt during storm events with poor road conditions. DOT has guidelines for the
application of road salt deicing materials, and is working toward better calibration of their salt spreaders. The
transportation network in the Squam Lakes watershed is largely interconnected by State controlled roads that
are maintained in accordance with DOT policy. Municipalities have control over the winter maintenance and
application of deicing materials for town approved and maintained roads. It is important to note where these
roads are located with respect to surface waters, wetlands and potential aquifer areas throughout the watershed.
Table 5-5 summarizes general highway deicing practices and their effects on water quality.

A number of salt piles are located within the Squam watershed. Information on them was obtained
from the SLWAC. The Town of Ashland maintains a covered salt shed at the highway garage between Collins
Street and the railroad tracks. The shed is three-sided, and has a concrete slab foundation. Ashland’s road
salting policy is to apply one bucket of salt to every ten yards of sand, on black top roads. No straight salt is
applied.

Holderness has an uncovered salt pile within the watershed, located off of Route 3/25, in close proximity
to Squam Lake. The salt pile does not have an impervious base, and there is no controlled drainage of the site.
The Town also has a covered salt pile at the town shed, also located off of Route 3/25. Holderness has no
official salt policy for its roads, other than that the road agent is asked to "go light” on salt application.

The Town of Centre Harbor has a State approved salt pile within the watershed, located adjacent to
the new town garage, near the junction of Routes 25B and 3. The salt pile is located in fairly close proximity
to Swainey Brook and the wetland area connected to it. The Town’s salt policy is to apply salt/sand in a ratio
of 1/10, although occasionally, direct salting of roads is done, depending on the temperature.

Other/Underground Storage Tanks

Subsurface storage of petroleum products and other chemicals may pose a contamination problem if
the tanks in which the products are stored leak. Underground storage tanks greater than 1,100 gallons are
regulated by DES in accordance with Ws 411. The US EPA currently regulates other chemical underground
tanks. Minimum standards for new tanks include leak monitoring devices, reinforced walls, secondary
containment structures and protected piping systems. They are subject to testing and the owners must keep
accurate stock inventory records. The maximum life of a new tank is 25 years. The removal requirement and



maximum tank life requirements do not apply to unregulated tanks that are less than 1,100 gallons. All regulated
tanks that were existing when the rules took effect in 1986 are subject to tightness testing and a replacement
schedule that is based on the size of the tank.

Underground storage tanks less than 1,100 gallons in size and residential fuel oil tanks in basements are
not regulated by the State. They may be found on farms, institutional properties and at a variety of small
businesses. They may exist in residential areas, either installed for homeowner use or in areas where the land
use has changed from a more intensive use to residential, with the tanks remaining. Unreported and/or
abandoned underground tanks that may be greater than 1,100 gallons may have escaped detection and therefore
regulation. It is not uncommon for small country and agricultural supply stores that once had gas pumps to have
undetected or abandoned tanks.

It is important, for water quality planning purposes, to note the location of these and other tanks with
relationship to surface waters, wetlands and potential aquifers in particular, within the Squam Lakes watershed.
The following are locations where such underground tanks are known to occur within the watershed:

A clustering of underground tanks is located in the Holderness village area, in close proximity to both
of the Squam Lakes as well as the portion of the Squam River which joins them. Several are also located along
the shore of Little Squam Lake, especially the northern side. A number of tanks can be found in the area
between White Oak l:;ond and Squam Lake, fairly close to one or the other of those two waterbodies. There
is a known tank in the vicinity at Piper’s Cove, in Holderness, as well as two tanks upstream from Cotton Cove,
also in Holderness. A couple of tanks are also located along Squam Lake, slightly west of where Swainey Brook
comes into the lake. In the vicinity of Sturtevant Bay, Dog Cove and also Sandwich Bay (near Camp Hale),
tanks can also be found. Underground tanks are known to exist in the following locations: close to where Carr
Brook and Ow! Brook converge, in Holderness, east of the Squam River in Ashland, and fairly close to a
tributary of Ames Brook, in New Hampton.*

Other/Human Activity on Surface Waters

Some potential pollution sources are directly related to human activities which actually occur on or in
surface waters. Boating wakes and other water impacts are considered nonpoint pollution sources. This is due
to the finite time periods during which they occur, and the broad locations of individual occurrences either on
one or multiple waterbodies. The potential pollution associated with human use of surface waters includes
contamination from fuel from combustion engines of watercraft, litter and sanitary wastes from both boating and
fishing activities. Increased wave and other water action may cause shoreline erosion and sedimentation and
disruption of bottom sediments, which could be considered nonpoint sources. The issue of surface water use,
and the need for compatibility with the natural capability of the surface waterbody to sustain such use, is
addressed in more detail in Chapter 7.

2 DES - WSPCD - Groundwater Protection Bureau, 1988.
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Activity

Potential Impact
on Groundwater

Table 5-5. Highway Deicing-Associated Practices and Water Quality

Potential Impact
on Surface Water

Salt Application

- Surface Runoff

- Leaching

Salt Storage
£

- Surface Runoff

- Leachate

Snow Dumping

- In Water

- On Land

Elevated chlorides, sodium and
other ion concentrations -
generally not serious except
along salted roads where con-
centrations of chloride may
exceed standards.

Significantly increased chloride
concentrations with reported
levels reaching 200 ppm or
greater.

Elevated chloride, sodium and
other concentrations, not neces-

sarily significant.

Increased chloride, sodium,
calcium, other ions. Concen-
trations of chloride increased to
10 ppm - not serious except in
smaller streams and ponds.

same as above

Increased chloride and sodium
concentrations. Significant
impact on small streams with
chloride concentrations as high
as 100+ ppm.

same as above

Significantly elevated chlorides,
sodium, lead, and other pollut-
ants.

Source: NHWSPCC, Interim Report, Deicing Salt and Water Quality, March, 1979.




Other

It is difficult to assess or control the impact to water quality due to atmospheric deposition in the form
of acid rain. Although acid rain is not perceived to be a major problem within the Squam watershed, it should
be considered in general, in relationship to the limited buffering capacity of the lake. Other potential nonpoint
sources include unforeseen spills that could result from a wide range of human activities, to include generation,
handling, storage and transportation of potentially harmful materials.

The recommendations contained at the end of this chapter will discuss a series of alternative
management practices that can be employed to help mitigate and/or alleviate the impacts of both point and
nonpoint pollution sources.

The Concept of a Water Budget

This chapter has described water quality trends for the Squam Lakes, based on long-term data
collection, and has also provided general information about the various possible threats to the watershed’s water
quality. Missing however is a mechanism for linking land use and other activities to their possible impacts on
water quality. During the planning process, the Squam Lakes Watershed Advisory Committee expressed an
interest in getting a better sense of the actual nonpoint source pollution that may be occurring in the watershed.

Water has the ability to transport a wide variety of pollutants throughout a watershed. An
understanding of the dynamics of water movement, and thus the dynamics of sediment and nutrient interchange
within the Squam watershed requires the preparation of a water budget. A water budget is essentially a
summary of water input and output flow in a watershed or subwatershed. Figure 5-2 illustrates the parameters
that are used in developing such a budget. The information in a water budget can be used for a variety of
purposes, such as estimating the quantity of water that is likely to be available for a water supply. More
important for the purposes of the Squam Lakes watershed, it can also be used as the basis for estimating the
volume of pollutants that are transported by water in a watershed or subwatershed. This kind of analysis is
termed a nutrient budget, phosphorus being the nutrient most often quantified. In reality, it can be difficult to
obtain data for all of the water and nutrient parameters at work, especially for larger drainage areas. It is
therefore important, before undertaking a water budget and a nutrient budget, to carefully determine the
watershed divide for which the information is needed, and for which it can realistically be expected to be
obtained. It is also important to develop an in-depth understanding of the hydrological system for the area to
be studied.

Depending on the subwatershed of interest, the focus of a water budget and nutrient budget might vary,
although the basic components would be essentially the same. For example, a water budget for each of the
subwatersheds that drain into Squaw Cove could be developed, based on the flow parameters outlined in Figure
5-2. This portion of the Squam Lakes watershed is relatively undeveloped. Yet, as the previous section of this
chapter noted, water quality data obtained for Squaw Cove in recent years indicates that a certain amount of
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Figure 5-2, Components of a Water Budget
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nutrient loading appears to be taking place, although its source has not yet been identified. One of the
subwatersheds which drains into the upper reaches of Squaw Cove is that of Smith Brook. This area is
comprised of glacial till soils, and is fairly steeply sloped. A significant portion of the water budget for this
subwatershed would be comprised of flow from Smith Brook itself, and it would be expected that a significant
amount of evapotranspiration (the release of water vapor from the pores of plant leaves) would also occur in
this heavily forested area. The other budget parameters whose importance in the Squaw Cove watershed is not
immediately apparent, such as the extent of groundwater recharge, and overland flow, would need to be
quantified in developing such a budget. Once data for all the parameters are in place, a nutrient budget could
be produced to quantify the concentrations of phosphorus being transported in various ways by water in this
area. Similar water/nutrient budgets could be developed for the other subwatersheds providing drainage into
Squaw Cove.

Significant information could be obtained through the development of a water/nutrient budget for the
Squam Lakes watershed, or one or more of its subwatersheds. It is important, however, to keep in mind that
data from such an analysis is in no way required before developing management strategies to prevent threats
to water quality. Though it maybe desirable to have a detailed analysis of the hydrology of an area, in reality,
it may be difficult to undertake such an analysis, for both financial and logistical reasons. Much nonpoint source
pollutlon is often related to storm events, and it is especially important to do sampling consistently during such
storms. Obtaining accurate data concerning the various water flow parameters identified in Figure 5-2 can thus
be very difficult, and very expensive. Planning should therefore proceed for the Squam watershed, and any
future water/nutrient budget data can be used to supplement planning efforts.



Recommendations

Severe Environmental Limitations

Municipalities within the watershed should adopt overlay zoming ordinances to protect sensitive water
resources, to include, but not be limited to wetland, floodplain, watershed, aquifer and shoreland zoning
districts. Assistance to municipalities within the watershed interested in developing these ordinances is
available from the Lakes Region Planning Commission.

Erosion and Sediment Control

Planning boards within the watershed should evaluate the effectiveness of existing erosion and sediment control
requirements in their subdivision regulations, and consider revisions to these requirements, based on standards
contained in the 1987 publication prepared by the USDA Soil Conservation Service, in cooperation with the
NH State Conservation Committee, the NH Association of Conservation Districts and the North Country
Resource Conservation and Development Area entitled Erasion and Sediment Control Design Handbook Jor
Developing Areas of New Hampshire. In the process of incorporating these requirements, planning boards
should include provisions for bonding the construction of these control measures, and also for their inspection
and maintenance following construction.

Planning boards within the watershed should adopt erosion and sediment control requirements to address
water quality as part of their site plan review regulations, based on the standards referenced in the previous
recommendation.

Planning boards with local excavation ordinances should adopt similar erosion and sediment control
requirements to those recommended for inclusion in the subdivision and site plan review regulations, as part
of their excavation ordinances.

Stormwater Management

Planning boards within the watershed should adopt stormwater management requirements to address water
quality, as part of their subdivision regulations, site plan review regulations and local excavation ordinances.
These requirements should include provisions for bonding the construction of these control measures, and also
for their inspection and maintenance following construction.



Potential Threats to Water Quality

Municipalities within the watershed should undertake local inventories of potential threats to water quality and
include this information in the local water resource management and protection portion of their municipal
master plans. ‘

Conservation commissioners and health officers in the watershed should perform an inventory of septic systems
within the recommended shoreland protection district, and work with the landowners within that district to
develop an ongoing septic system maintenance program for the district. The inventory should include the
distance of existing systems from surface waters, wetlands and floodplains. Once compiled, the inventory can
be used to develop priorities for septic system inspection and maintenance as required by local health
ordinances.

As an adjunct to performing a field inventory, local health officers can request that DES provide them with
access to the septic system permit files for their municipalities. Current files are located in the WSPCD
regional office located in Gilford, New Hampshire. Included are plans for permit applications which are
pending only. It would be necessary to obtain the WPSCD construction approval number for each septic
system from local building permit records, in order to access this data. Once a permit system is installed, the
plans which show actual location are archived in Concord.

Municipalities should adopt health ordinances which address the installation and maintenance of private septic
systems, wells, underground storage tanks and land uses which have the potential to have adverse impacts on
water quality.

Municipalities within the watershed should evaluate the adequacy of existing septage disposal practices and
consider requiring periodic septic system inspection and maintenance through local health ordinances.

Wellhead Protection

Municipalities within the watershed should consider the identification of the 58 possible wellhead protection
areas in the watershed, and the performance of an inventory of potential threats to water quality in these
possible wellhead areas. Consideration should be given to inspection and monitoring of potential threats
identified as located within these wellhead areas.

Performance Standards

Planning boards within the watershed should adopt performance standards as part of their site plan review
regulations for land uses and facilities which have the potential to impact water quality, based on performance
standards that are proposed to be developed through the NH Wellhead Protection Program.



Planning boards within the watershed should adopt performance standards for land use activities which have
the potential to impact water quality, as part of their local excavation ordinances. It is recommended that
those municipalities that do not bave such ordinances consult with the Lakes Region Planning Commission
for guidance in adopting one.

Best Management Practices

Conservation commissions and planning boards within the watershed should work with and encourage local
land owners to consult with USDA Cooperative Extension county foresters and county conservation districts
to develop forest management plans which incorporate best management practices for silvicultural activities.

Conservation commissions and planning boards within the watershed should work with and encourage land
owners to consult with USDA Cooperative Extension county agricultural agents and county conservation
districts to develop land and waste management plans which incorporate best management practices for
agricultural activities.

Selectmen within the watershed should develop and adopt a uniform road salt management policy, and work
with their municipal road agents to assure its enforcement.

Water Quality Monitoring Recommendations
Water Budget

A water budget should be prepared for the Squam Lakes watershed by the Department of Environmental
Services in order to provide input and output flow information about the watershed. Participation of the UNH
Lay Monitoring Program is encouraged in order to collect data on the various components of such a budget.
The Department should prepare a nutrient component based on the water budget for the watershed, in order
to gain an understanding of the nutrient contribution to the lakes from septic systems and other land uses.

Tributary Sampling
Tributary sampling should be done in order to better isolate inputs to the Squam Lakes from subwatersheds.
Identification of Critical Areas

Critical areas of the lakes should be identified, based on water quality data collected over time, as well as on
water and nutrient budget data. This information should be coordinated with other layers of information (land
use, fisheries, wildlife habitat, soils, boating and other recreational use of the lakes, etc.). It then can be used
for: the discussion of carrying capacity; to provide back-up for new or existing recreational water use
regulations; to help identify appropriate public access sites; and to help identify areas that should be protected
through some kind of land acquisition strategy.



Consistency of Monitoring

In order to better discern long term water quality trends for the Squam Lakes, the Squam Lakes Association’s
lay monitoring program should make every effort to improve the consistency of its sampling of the lakes, in
terms of locations sampled, timing of sampling, and techniques used.

Chlorophyll a Samplin

More frequent chlorophyll a sampling should be done in late summer for both lakes at the metalimnion
(middle depth zone), in order to monitor the phenomena of algae blooms which has been occurring there. Lay
monitors can take the samples, and processing can be done by the UNH Freshwater Biology Group.

Alkalinity Monitoring

Alkalinity monitoring recently undertaken as part of the lay monitoring program should be continued, as a way
for local residents to monitor the buffering capacity of the Squam Lakes, and thus their vulnerability to the
effects of acid rain.

Monitoring of Cove Areas

There should be more detailed monitoring of cove areas, including more frequent and consistent shoreline
surveys of vegetative abundance. Nuisance species such as milfoil should be watched for as part of this
monitoring. A weed-watcher program should be established for individual cove areas of the Squam Lakes.



Chapter 6. Wildiife Habitat

Introduction

Fish and wildlife resources are abundant in the Squam Lakes watershed, due to its diversity of habitats
and relatively undeveloped character. Many Squam area residents recognize the special natural heritage that
surrounds them, and some have been directly involved in managing and protecting particular species, through
efforts such as those of the Loon Preservation Committee. Such local publications as Birds of the Squam Lakes
Region and The SLA Trails Guide highlight the fact that it is wildlife, as much as any other factor, that makes
the Squam region so special.

This plan emphasizes the need to balance present and future human use of the watershed with wildlife
habitat concerns. Land development and other land uses, as well as recreational use of the lakes, can have a
negative impact on wildlife and wildlife habitat. As a result, the issues raised here and especially the
recommendations in this chapter are linked directly to concepts and recommendations developed in the other
chapters of this plan,

In order to focus on those habitats which are the most important and most vulnerable, and which
accordingly should be given consideration in terms of preservation and protection efforts, three categories of
wildlife habitat have been identified in this plan, - critical, significant and general. The categories were
developed based on discussions with wildlife biologists from the NH Fish and Game Department and the
Audubon Society of New Hampshire.

"Critical" wildlife habitat areas are to be considered the most important. In the context of this plan,
critical wildlife habitat areas are defined as possessing one or more of the following characteristics: important
breeding habitat for rare, threatened, endangered species; important habitat for species, whether game or non-
game, which are especially valued by humans; natural areas with a high degree of biological diversity; habitats
which are threatened by development; and habitats which are difficult to re-create if damaged or destroyed.
Critical wildlife habitats in the Squam watershed include the following:

1) Potential habitat for rare, threatened and endangered species, and areas of high natural
diversity
2) Deer wintering areas

3) Land area within 250 feet of undeveloped lake shoreline
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4) Undeveloped islands or portions of islands
5) Wetlands and 300 feet buffers around them

"Significant” wildlife habitats are considered somewhat less valuable than critical areas, yet play
important roles in maintaining the biological diversity of the Squam watershed, and as connecting travel corridors
for wildlife. This category includes:

1) Land area within 150 feet of rivers and streams in the watershed.
2) Developed islands or portions of islands.

3) Large contiguous forest tracts, defined for mapping and analysis purposes as forested areas at
least 250 acres in size, which are at least 300 feet away from developed areas.

4) Spruce-fir stands, which are very uncommon within the watershed.

5) Abandoned Pasture/Open Land, as identified by 1988 land use data categories agricultural and
idle.

A distinct subcategory under significant wildlife habitat includes developed lake and river shoreline.
These areas possess special wildlife habitat values because of the land/water interface, but the presence of
development compromises their value. They are therefore considered less valuable than other areas under the

significant category.
1) Land area within 250 feet of developed lake shoreline

The third category which will be used to identify habitat is "General" wildlife habitat, a classification
which recognizes that wildlife exists in other areas of the Squam watershed, but for various reasons, need not
receive the intense focus that should be applied for critical areas, and to a somewhat lesser extent, significant

areas.

Lakeshore and Island Habitat

Lakeshore areas surrounding the Squam Lakes provide important habitat for a wide number of wildlife
species. The land/water interface can be very productive, especially in areas where aquatic vegetation grades
gradually up to dry land. These transition zones can support a great variety of plant species, and therefore
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support a wide diversity of animals. Among other things, lakeshore areas provide nesting and brooding areas
for waterfowl, stopover habitat for migratory birds, and banks in which wildlife can make dens. They also serve
as travel corridors for wide ranging species such as deer.

The many islands scattered around Squam Lake also provide important habitat for wildlife. Because
they have a water/land interface, they are likely to have a good diversity of food and cover, while their relative
isolation from human activity provides greater protection from disturbance.

Increased human use of lakeshore and island areas in the watershed poses threats in terms of habitat
alteration as well as interruption of wildlife travel patterns and breeding cycles. As lakeshore and island lots
are developed, natural vegetation may be removed and replaced by seeded lawns and/or artificial beaches.
Destabilization of lakeshore areas may also occur, resulting in erosion. Such actions eliminate important sources
of food, shelter and breeding habitat for various species. Water level fluctuations on the lakes also can have
serious negative impacts on nesting areas for loons and waterfowl. Finally, recreational activity on the lakes and
in proximity to islands often disturbs wildlife. Island species become especially vulnerable to predators and
disturbance because they have no place to escape to, other than to leave the island completely.

Undeveloped islands in the Squam watershed provide important nesting areas for various bird species,
most notably the common loon and great blue heron. Loons, though officially a threatened species in New
Hampshire, have a significant number of nesting areas around the shoreline of Squam Lake and its islands, and
one island has contained a large great blue heron rookery within a wetland for more than 80 years.

The bald eagle is now a very rare summer visitor to the Squam Lakes watershed, but nested in the area
historically. The future potential for nesting of cagles on undisturbed forested islands or other shoreline areas
around the lakes is considered to be very real as the regional population recovers, if potential breeding areas
are protected. Local breeding of the osprey, a threatened species in New Hampshire which has been a very
uncommon but regular migrant in the Squam Lakes region, is also considered to be a real possibility if potential
breeding areas are protected.

The NH Fish and Game Department and Audubon Society of New Hampshire have developed a list
of mammals, birds, reptiles and amphibians species, including the species discussed above, that are likely to
occur within the watershed within lakeshore and island habitats. These are found in Appendix E.

The 250 foot shoreland zone recommended in Chapter 4 is used to define the limit of critical as well
as significant lakeshore habitat. Although wildlife biologists have recommended a 300 foot shoreline habitat
area, the 250 foot figure is used for purposes of consistency with the concepts presented in Chapter 4. Critical
shoreline habitat will be distinguished as undeveloped acreage within this 250 foot zone, while developed lake
shoreline will be identified as significant habitat, in recognition of the fact that though developed, this zone still
provides viable and important habitat for many wildlife species. As indicated in the introduction to this chapter,
this developed lakeshore is to be considered a distinct subcategory under the significant category. A.recent Fish
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and Game field analysis of lakeshore areas surrounding the Squam Lakes found that there was a good deal of
variation in the degree of development actually occurring in lakeshore areas that were labeled as developed on
the 1988 Land Use Map. Their perspective was that because these lakeshore areas are inherently productive,
they continue to be valuable to wildlife for many reasons, despite human presence, but they feel that this
presence needs to be a factor in characterizing such areas. Undeveloped islands, determined with the help of
1988 land use data, are identified as critical wildlife habitat in this plan. As with developed shoreline, developed
islands will be identified as significant habitat. Map 6-1 indicates all of these areas.

Chapter 10 - Land Protection discusses the most appropriate methods for protecting those lakeshore
and island areas of the watershed that are still undeveloped.

Wetlands/Floodplains/Riparian Habitat'

The wetland and floodplain habitats within the Squam Lakes watershed have been combined for
purposes of analysis, primarily because of the limited size of floodplain areas here, and because wetlands are
often found in floodplain areas. Both are extremely difficult to replicate if they are damaged or destroyed.
Wetlands and floodplains generally contain open water, shoreline, and riparian areas - edges which grade into
upland areas. Whether adjacent to the lakes or inland, these areas are biologically productive ecosystems.
Wetlands that have an irregular wetland-open water edge are especially likely to provide diverse food and cover
for wildlife. They provide essential breeding, spawning, nursery, nesting, migratory and/or wintering habitat for
migratory and resident fish and wildlife species.

Various human activities can have detrimental effects on wetlands. Outright elimination of wetlands
occurs, for example, when they are filled to accommodate development. Valuable wildlife habitat for feeding,
nesting and brooding is lost when this occurs. Also, while wetland vegetation is known to serve as a valuable
filter, holding sediments which otherwise would enter lakes and streams, there is a limit to how much filtration
they can provide. If too much sedimentation occurs from erosion due to land use activities in upland areas
adjacent to wetlands, eventually the mechanism will break down. This will result in a decline in their filtration
capacity as well as their productivity. Excessive sedimentation can actually lead to a rise in the elevation of a
wetland, and thus can accelerate its conversion to upland. Functional assessment of wetlands is a focus of the
Audubon Society of New Hampshire’s Wetlands Program. The three-year project, which began in 1989, includes
field testing and refinement of a model to assess wetlands, as well as training programs for lay people in its use.

Riparian areas adjacent to wetlands provide habitat for wildlife that is equally as important as the
wetland habitat itself. Various species feed in wetlands but nest on the upland edge, including numerous water-

' Based on discussions with the Audubon Society of NH and NH Fish and Game Department, 1989-90.
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fowl and songbird species. Studies indicate that waterfowl commonly nest up to 100 yards from the water’s edge,
and may nest up to 500 yards away, emphasizing the need for a protective buffer for these ‘wetland and riparian
areas.

Floodplains, which are the periodically flooded areas next to rivers and streams, provide important
habitat and travel corridors for wildlife. They serve as stopover points where long distance migratory wildlife
can find food, water, and shelter. Like wetlands, these areas are highly productive ecosystems. Their rich
bottomland soils support many tree and shrub species, providing abundant food for nesting and migratory
species. Several species depend on the open water for food, while nesting some distance from the shore.
Removal of riparian vegetation destroys wildlife habitat. In a fully functioning floodplain, the soils and
vegetation help to regulate flow at times of high water by slowing the water as it spreads out over the land. This
reduces peak flows by distributing a lower level of discharge over a longer period of time. If this capacity is
altered, the concentrated energy of the river or stream is much more likely to damage or destroy property or
wildlife habitat downstream. ’ '

Waterfowl, wading birds, songbirds and raptors are some of the different kinds of birds that use
wetlands within the Squam Lakes watershed for nesting and feeding. Mammals, such as beaver, mink, muskrat,
otter, moose, deer and black bears are also attracted to these areas because of their abundant food and cover.
Wetlands and floodplains also support a rich variety of amphibians, reptiles, invertebrates and fish, which are
important in maintaining regional biodiversity, and provide essential links in the food chains of these aquatic
systems. Appendix E provides a complete listing of species occurring in wetland/floodplain/riparian areas of
the Squam Lakes watershed.

The great blue heron is one of the more spectacular wetland bird species found in the Squam watershed.
Herons are very vulnerable to the effects of pollutants over time, and as with many other birds species, they tend
to accumulate chemicals from the water and bottom sediments, and concentrate it in their tissues. Although
they seem to be holding their own at present in New Hampshire, the species has been reduced to the point of
extinction in some states.? The most important factor which will allow the continued presence of the great blue
heron and other wading birds is the availability of undisturbed nesting sites, and undisturbed and unpolluted
feeding areas. Disturbance of nesting areas by humans at critical times can cause abandonment of entire
colonies, mortality of eggs and young in their nests, and mortality of young which may attempt to leave the nest
before they are able to fly.

A variety of wetland types are found in the Squam Lakes watershed. They differ as to average water
depth, permanency of standing water and vegetation. Some wildlife species are equally at home in more than
one wetland type, while others may have very specific habitat preferences.

? Maine Department of Inland Fisheries Wildlife, Significant Fish and Wildlife Resources of Mid-Coastal
Maine, 1989.
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Marshes are areas of non-woody vegetation which are flooded at least part of the year. Permanent deep
water marshes may support extensive areas of emergent vegetation, including cattails, burr reed, grasses, sedges
and rushes. They provide valuable all-purpose waterfowl habitat, while providing food and cover for many
mammals. Shallow marshes generally contain excellent quantity and diversity of vegetation that provides food
and cover, especially important for waterfowl. Bogs are another wetland type found in the watershed, and are
characterized by a floating mat of vegetation that is supported by a thick layer of sphagnum moss. They are
frequented by a wide variety of song birds.

Wooded swamps, an additional wetland type found in the Squam watershed, generally have water-logged
soils, but may be covered with a foot or more of water on a seasonal basis. Wise silvicultural management of
wooded swamps, besides assuring a continued source of cordwood, can stimulate growth of vegetation which
white-tailed deer can make good use of. If left as they are, dead "snag” trees in these wetland areas can provide
important nest sites for numerous wildlife species.

Vernal pools, yet another wetland type, are small confined basins which contain standing water for only
part of the year. They are considered a unique wetland type because they are not connected to any permanent
waterbodies. Since they dry up during part of the year, they therefore cannot support fish populations, and thus
provide important predation-free breeding habitat for amphibians.

The wetland/floodplain/riparian areas within the Squam Lakes watershed are found on Map 6-2, and
are based on Soil Conservation Service Soil Survey data. The protection of these areas, primarily through
regulatory measures, is addressed in Chapters 4, 5 and 8 of this plan. The riparian edges of wetlands and
floodplain areas have been identified by allowing a buffer of 300 foot upland from them. This distance is
generally supported by wildlife studies for specific wetland species, and by the Fish and Game Department and
the Audubon Society of New Hampshire. The importance of protecting these buffer areas, most appropriately
through non-regulatory means such as acquisition of conservation easements, is addressed in Chapter 10 - Land
Protection.

Upland Habitat

Upland habitat in the Squam Lakes watershed includes any land that is at a higher elevation than
lowland areas such as lakes, lakeshores, floodplains, wetlands and their riparian areas. A variety of critical and
significant upland habitat types have been identified for the Squam Lakes watershed, including deer wintering
areas, large contiguous forested areas of various kinds, abandoned farmland and travel corridors along upstream
streams. For purposes of this plan, some of these upland areas have been mapped based on land cover type,
as determined by interpretation of aerial photos taken in 1988 (see Map 6-4). Deer wintering areas were
mapped by the NH Fish and Game Department (see Map 6-3).



Deer Wintering Areas (Deeryards)®

One of the most popular wildlife species, white-tailed deer are very adaptable, and have adjusted well
to changing land use patterns. However, New Hampshire is near the northern limit of the white-tail’s range,
and our harsh winter weather challenges the deer’s ability to survive. Winter is a time of high energy demands
and low availability of nutritious food. Winter food supplies are so low in nutrition that they can only slow the

consumption rate of energy reserves stored as fat during fall feeding,

To survive this most difficult time of year, deer have evolved a number of physiological and behavioral
adaptations through which they conserve energy. Their primary behavioral adaptation is the restriction of their
movements to softwood stands with dense evergreen canopies. These stands are referred to as deer wintering
areas, or deeryards. The dense canopy in these stands, averaging about 70 percent softwood crown closure,
intercepts much of the falling snow. The decreased snow depths that resuit allow deer to move much more
easily within these areas than in adjoining hardwood stands with deep snow. The softwood canopy also reduces
wind velocity and temperature fluctuations within the stand, and the shelter thus provided allows deer easier
movement, while minimizing heat loss. These factors help reduce energy needs, and slow the rate at which the
deer consumes its stored energy reserves. Good quality winter habitat frequently makes the difference between
survival or death.

Deer wintering areas within the Squam Lakes watershed are considered critical wildlife habitat, and are
found on Map 6-3. Criteria important in identifying deer wintering areas include tree species composition, stand
size, and aspect. Areas with mature softwood (especially eastern hemlock), softwood canopy closure between
60-80 percent, and a generally southern exposure can provide optimal shelter. Areas displaying these
characteristics have been field checked by the Fish and Game Department for evidence of winter use, such as
bark stripping on young hemlocks, deer pellet groups, and deer trails. High quality deer wintering areas
generally display evidence of many years of use. The most appropriate methods for protecting deer wintering
areas are addressed in Chapter 10,

Upland Stream Corridors

Those land areas in the Squam watershed which adjoin upland streams are categorized as significant
in this plan because they are especially important as travel corridors, allowing wildlife to move between
undeveloped tracts of land. Stream corridors also provide a unique habitat for wildlife species such as water
oriented mammals, especially furbearers and other small mammals, which are almost exclusively limited to
riparian areas of streams, rivers and lakes.

® Provided in large part by NH Fish and Game Department, 1990.
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Wildlife researchers agree that managing and protecting species in riparian areas can be difficult
because of the areas’ large edge to area ratio, since wildlife here are subjected to numerous disturbances from
surrounding areas which can affect water quality, and nesting and feeding habitat. No standardized
methodologies have yet been developed to determine the sizes of buffers that are effective in protecting upland
stream riparian areas. This is not surprising, since studies indicate that the optimum size of a buffer will depend
on the particular species in a given corridor, as well as the spatial arrangement and general availability of food
and cover in that particular area. The wildlife literature thus suggests a range of values for buffers, reflecting
the different species whose needs are being considered, as well as their locations.

A recent Maine wildlife report* summarized the results of several field studies that have been done
concerning the importance of maintaining water quality of streams and rivers in order to protect fisheries habitat.
The studies® generally indicated that the size of a riparian buffer whose intent is to protect water quality is
determined by soil characteristics, pollutant characteristics, desired water quality standards, and the type of
waterbody. These characteristics were found to vary widely from stream to stream and region to region, and
even within a particular stream’s watercourse. The Maine study quotes a range of buffer widths, from 90-130
feet, that were recommended in these other studies. It, however recommended a 250 foot buffer for high and
moderate value fisheries, and a 100 foot buffer for low value fisheries.

Studies concerned with buffers to protect riparian habitat for bird species generally agree that the larger
the buffer provided, the more species will be able to obtain feeding, nesting and roosting habitat, including less
common species. As buffer strips become narrower, the variety of species that can make use of these areas
declines, and it is only the most common birds, which are more flexible in their requirements, that endure. The
previously quoted Maine Study indicates that buffer widths ranging from 200 to 600 feet have been reported in
the literature as necessary to maintain some breeding bird populations.

Riparian areas along upland streams are also recognized as important habitat for mammals. A survey
done in Maine indicated that 85 percent of 350 known wintering deer wintering areas were located in riparian
conifer stands, because of the shelter these areas provided from low temperatures and high winds. Other studies
indicate that furbearers also prefer riparian habitats to adjacent areas. One study® determined that 85 percent
of furbearers that were located were found within 300 feet of water, and another found that mammal species
such as

* Maine Department of Inland Fisheries and Wildlife, Significant Fish and Wildlife Resources of Mid-Coastal
Maine, 1989,

5JA. Ferwada, R.O. Rourke and K.G. Stratton, Soil Suitability Guide for Land Use Planning in Maine, Univ.
of Maine Coop. Extension Service Misc, Publication 667, 1975,

® F.J. DiBelo, Furbearer Use of Waterways in Maine, Unpublished report Maine Coop. Research Unit, 1982.
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coyote, bobcat, red fox, fisher and marten feed within approximately 60 feet from the water.” The Maine study
found that buffers recommended for mammals in the wildlife literature were 300 feet for large mammals, and
ranged from 200 to 280 feet for small mammals.

The NH Fish and Game Department has recommended that the buffer for upland streams should be
300 feet, which is consistent with their recommendations for wetland buffers. For purposes of this plan, a buffer
of 150 feet of land on each side of streams in the Squam watershed was mapped as significant wildlife habitat.
Appropriate methods for protecting these areas are found in Chapter 10.

Spruce-Fir Forested Area

This upland habitat type 'comprises only 42 acres within the Squam watershed. The 1988 land cover/use
data indicated that there are seven small parcels of spruce fir, averaging about 6 acres each. None are at
especially high elevations, and only one is known to contain rare elements of natural diversity. Because of this,
and because extensive spruce-fir habitat exists outside of the Squam watershed, the habitat is categorized here
as significant, but not critical.

Abandoned Pasture/Other Open Areas

Abandoned pasture/other open areas were mapped, for purposes of this plan, using the categories
agricultural and idle from the 1988 land cover/use data. Map 6-3 indicates that a relatively small amount of such
land exists in the Squam watershed. As wildlife habitat, these areas are categorized as significant, but not critical
because though important, they provide relatively less biodiversity than those habitats considered critical. Also,
although at present relatively little of this habitat exists in the watershed, a good deal more could be created if
this was desired. The protection of these areas is addressed in Chapter 10, as part of the discussion on the
watershed’s productive natural resources.

Large Contiguous Forested Areas®

A number of wildlife species require large tracts of contignous forest in order to maintain viable
populations. Some of these species have specialized habitat requirements, while others range over large areas.
All display some level of sensitivity to forest fragmentation and human disturbance, and this influences their use
of an area, and their ability to successfully reproduce and raise young there.

7 Brinson et al, "Riparian Ecosystems; Their Ecology and Status", US Fish and Wildlife Service Report,
1981. :

® Provided in large part by NH Fish and Game Department, 1990.

6-12



One such group of sensitive species is referred to as forest interior birds. These birds generally migrate
long distances, have a relatively short breeding season with only one brood per year, and are more specialized
in their habitat requirements than birds that are year-round residents. Any nest failure caused by predation or
other factors therefore has a more severe impact on the productivity of this group than on resident species.
Forest interior birds include such species as ovenbirds, black-throated blue warblers, hermit and wood thrushes,
and many other neotropical species that migrate to the region.

Studies have shown that the nesting success of forest interior birds is associated with the size of
undeveloped tracts of forest. As the size of the forested area decreases, so does the nesting success of these
species. Studies in the mid-Atlantic states suggest that contiguous forested areas as large as 7500 acres may be
necessary to maintain the full complement of forest interior breeding birds. These studies indicate that the
probability of detecting many bird species within particular forested tracts increases with increasing size of the
forested areas. For many species, the probability of finding them begins to level off as forest size exceeds 250
acres. It should be noted that New Hampshire in general, and the Squam Lakes watershed in particular, are
more heavily forested regions than the areas in these studies. However, their figures do serve as potential targets
in the face of increasing development.

Mammals with large home ranges (total area needed to meet their life requirements) are especially
sensitive to forest fragmentation caused by development. Examples from the watershed include the black bear
and the fisher. Black bears have home ranges of up to 19 square miles for females, to over 50 square miles for
males.® Fisher require large areas of contiguous overhead cover, and males and females may range over 8 and
6 square miles respectively.'® Because these species are wide-ranging and occur in relatively low densities, their
population levels and growth rates are sensitive to increases in road densities and human related development.

Large contiguous forested areas within the Squam Lakes watershed are indicated on Map 6-4 as
significant habitat. To delineated these areas, 1988 land use data categories were used, including: white pine,
spruce-fir, hardwood, and mixed pine-hardwood. The data layer was created by combining the acreage for these
categories, then subtracting out a 300 ft. buffer around developed areas (housing, commercial, industrial).
Remaining forested tracts had to be at least 250 acres in order to qualify as a large contiguous forested area.

Recommendations in recent studies'" to protect contiguous forested areas from excessive fragmentation
are listed below. The protection of contiguous forest in the Squam watershed is addressed in Chapter 10.

® Chapman and Feldham, Wild Mammals of North America, 1982,
' Martyn Obbard and Bruce Malloch, Wild Furbearer Management and Conservation, 1987.
""" The Wildlife Society, Habitat Area Requirements of Breeding Birds of the Middle Atlantic States, 1989.
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* Concentrate or restrict of residential development in wooded areas to their perimeters, or to woodlands
less than 100 acres in size. Fragmentation of extensive woodlands should be avoided. Minimize right-
of-way corridors and roads through extensive forested acres to reduce edge creation. Place utility
corridors and roads along, the edges of forested tracts.

* Retain uncut forested buffers along streams, shorelines, and roadsides. The wider the buffer, the more
protection it provides for forest interior birds.

Travel! Corridors

Travel corridors are important wildlife habitat because animals must travel over varying distances to find
food, protection from predators or humans, to find mates, to alleviate competition, and to disperse their
populations. They play an important role in maintaining healthy wild populations by allowing dispersal of
juvenile animals, which is necessary for population expansion, as well as to avoid inbreeding or localized
overpopulation. By enabling wildlife to move from one habitat to another, travel corridors counteract the effects
of habitat fragmentation, which occurs as a result of many human activities. This fragmentation tends to restrict
and isolate wildlife populations because of a decrease in the amount of the landscape in which animals can move
about freely, with major consequences such as: negative genetic effects; loss of species occurring only in large
patches of interrupted habitat; endangerment of low density, wide ranging species; and invasion of alien
species. Protecting undisturbed corridors between large areas of breeding habitat lessens the negative impacts
of habitat fragmentation.

Areas within the Squam Lakes watershed that are used as travel corridors include many of the critical
and significant habitats already discussed in this chapter: wetlands and streams, and their buffers; deer wintering
areas and adjacent blocks of contiguous forest; lakeshores and islands; and abandoned pasture/cropland and
woodland edges. They can best be visualized in terms of the species that use them and what they use them for.
For example, deer use daily corridors to move between feeding and resting areas. Seasonal migration corridors
in the watershed are used by such species as black bear, which may use a consistent route to travel between fall
breeding habitat and their winter den site, and amphibians, which travel to vernal pools to breed."?

Stopover areas in the Squam Lakes watershed are also important components of long distance travel
corridors for migratory wildlife. These areas include the lakes themselves, ponds, wetlands, rivers, streams, and
their adjacent uplands. These areas serve as geographic guides, as well as foraging and resting places for species
which travel long distances between their breeding and wintering ranges."

2. ASNH, "Why Protect Our River Corridors?" Position paper prepared by Carol Foss, Wildlife Programs
Director.

' Ibid.



Little information is presently available that specifically identifies known travel corridors within the
Squam Lakes watershed. The development of a strategy to conserve wildlife corridors should therefore focus
on the habitat types identified as critical and significant earlier in this chapter which provide such corridors (see
Maps 6-1 through 6-4). An important consideration in identifying and protecting important travel corridors is
to determine their proximity to areas of critical and significant habitat that are already protected. In this way,
land conservation strategies, whether regulatory or non-regulatory, could work to connect and add to large
protected blocks of wildlife habitat. Chapter 10 discusses strategies for protecting travel corridors.

Habitat for Rare, Threatened and Endangered Species

As indicated by the list that follows, the Squam Lakes watershed supports a number of wildlife species
which are either endangered or threatened. The habitat they presently use, or could use at some point in the
future, is categorized as critical, for purposes of this plan. Loons are a much beloved bird species in the Squam
region, and are presently considered threatened in New Hampshire. Data on their present nesting habitat in
the watershed has been provided by the Loon Preservation Committee (see Map 6-5). Possible locations of Rare
Elements of Natural Diversity, based on information provided by the Natural Heritage Inventory, are also found
on Map 6-5. Much of the Natural Heritage Inventory information is in need of field verification at the present
time.

The following descriptions of threatened and endangered bird occurrence are based on information in
Bev Ridgely’s book Birds of the Squam Lakes Region. The information provides a valuable focus for further
information gathering which needs to be undertaken for these species. The species listed here reflect the official
State list of threatened and endangered species. According to the Audubon Society of NH, the only species
listed which are currently breeding in the Squam Lakes watershed, or likely to do so in the foreseeable future,
are the bald eagle, pied-billed grebe, osprey, sedge wren, common loon, and cooper’s hawk.

Bald Eagle - Endangered (State and Federal)

The bald eagle is a very.rare summer visitor and migrant to the region. At least one non-breeding adult
summered along Squam from the late 1950’s to 1975. Recent records are all of single adults: eagles have been
sighted over Squam Lake, off Brown Point in Moultonborough, and at Deep Haven Camp. No immature eagles
have been seen here since 1977, when one was spotted at High Haith. Bald eagles build large stick nests, most
often in either tall white pines or spruce trees located within a mile or so of aquatic environments. In addition
to nesting areas, bald eagles require perch sites and nocturnal roosts located near nests and feeding areas. The
population of bald eagles was decimated in the past because of habitat loss, and direct destruction by humans
through shooting as well as the accumulation of pesticides in their systems. Since the species was placed on the
Endangered Species list in 1972, and DDT and other pesticides known to be harmful to predators were banned



in 1978, the eagle has made a slow comeback. It is recognized that protection of traditional nesting areas in the
Squam watershed, as in other areas of New Hampshire and the Northeast, is a key factor in the long-term
recovery of the bald eagle population. Several studies have shown that bald eagles are known to return and nest
at sites that they had long ago abandoned.™

Pied-billed Grebe - Endangered (State)

This endangered species nests on ponds and dense emergent shoreline vegetation, in marshes with
stretches of open water, and around marshy lake inlets. In the Squam watershed, the bird is most likely to be
found in marshy lake cove areas or in ponds with much aquatic vegetation. Sitings have occurred at Squaw Cove
and the Unsworth Preserve.

Upland Sandpiper - Endangered (State)

This species was once a common summer resident of pastures and hayfields, but its numbers dwindled
as farming declined during the late 19th century, because of a loss of breeding habitat to reforestation and
development, widespread slaughter by market hunters before 1914, and continued hunting pressure on the South
American wintering grounds. Very few successful nestings have been confirmed in New Hampshire in recent
years; the only known records in the Squam Lakes region were in 1971 and 1981.

Common Tern - Endangered (State)

The common tern is a very uncommon but fairly regular visitor to island shores and open expanses of
Squam Lake. Its population in general has declined because of a loss of habitat, competition for nest sites with
gulls, and human disturbance of colonies.

Henslow's Sparrow - Endangered (State)

The only known record of a sighting in the Squam Lakes region was in 1971. -

4 C. Todd and R.B. Owen, "Management of Bald Eagle and Osprey Nest Site", in Is Good Forestry Good
Wildlife Management? Maine Agricultural Experiment Station Miscellaneous Publication 689, 1986.
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Sedge Wren - Endangered (State)

This species was once a rare summer resident in the area, but now is probably a casual visitor. It is
found in specialized habitats such as wet grassy or sedge meadows.

Osprey - Threatened (State)

The osprey has been a very uncommon but regular migrant to the Squam Lakes region. The few that
still migrate through the area are usually seen flying over the lake, especially in and around Lily Cove, or along
river valleys or mountain ridges.

Common Nighthawk - Threatened (State)

The nighthawk may nest within the Squam Lakes region occasionally, though this is not confirmed. The
species nests in open or semi-open rural situations, and on flat, graveled rooftops in cities and towns.

Purple Martin - Threatened (State)

This species is a casual migrant and visitor, and used to be an uncommon summer resident. It prefers
open and semi-open country near water.

Northern Harrier - Threatened (State)

The northern harrier, or marsh hawk is a very uncommon migrant, with no known nesting in the Squz.xm
area. The species breeds in marshes, wet meadows, or open country.

Cooper’s Hawk - Threatened (State)

This hawk is a very uncommon migrant to the Squam region. It possibly nests here, but this has been
unconfirmed in recent years. The species’ preferred habitat is mature open woodland.

Common Loon - Threatened (State)

The common loon is officially a threatened species, and protected under the New Hampshire
Endangered Species Conservation Act (RSA 212:A). Loons and their habitat have faced and continue to face
a number of problems. On Squam Lake as in other areas of the State, loon habitat has been threatened to a
certain extent by shoreline development. Land development can cause direct disturbance of nesting and
brooding loons on the habitat that still exists. Another threat to loons is egg predation by raccoons and gulls,
both of which have increased as a result of increases in human population, since more forage has become
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available to these species. Water level management, which can cause unnatural fluctuations in water levels, can
also be very harmful to nesting loons. Increases in water levels of six inches or more can cause flooding of loon
nests, while decreases of one foot can cause stranding of nests, since loons are practically immobile on land and
are therefore extremely vulnerable when so much of the shore is exposed. Loons are also vulnerable to lead
poisoning from ingestion of small fishing sinkers, strangling in monofilament fishing line, and swallowing fishing
lures. Statewide data on loons has been collected by the LPC since 1976, and management tools have been
derived from extensive research that the Committee has done, Topics studied have included nesting chronology,
causes of reproductive failure and other aspects of loon ecology.

The Loon Preservation Committee’s management program for loon habitat has focused on two goals:
the reduction of unnatural pressures on the loon which have a negative effect on survival and productivity; and
the improvement in successful hatching of loon eggs. Direct protection of nesting sites has thus been one of the
Committee’s prime management functions. Nesting sites on Squam Lake are actively managed by The Loon
Preservation Committee, in conjunction with the Squam Lakes Association. The sites are patrolled frequently
and consistently, and floatlines and large signs indicating loon nesting areas are used to keep the public away
from them. In order to protect loon habitat from development, the Loon Preservation Committee uses several
approaches: they sometimes work directly with individuals and organizations interested in obtaining easements
for areas containing loon habitat; occasionally they obtain conservation easements on important habitat areas;
and on rare occasions, they purchase loon nest sites.
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Lake Habitat

The open waters of the Squam Lakes contain a diversity of aquatic wildlife habitat. The deeper areas
of the lakes provide suitable temperatures for lake trout, landlocked salmon, rainbow smelt and whitefish.
However, considering the large extent of open water at Squam, a relatively small percentage of the lakes contains
these deeper basins. Habitat for cold water species is therefore somewhat limited, especially in summer, when
these species are restricted to the deepest water.

The lakes’ extensive shallow water areas are ideal for warm-water fish species, including bass and perch.
Shallow water reefs provide spawning areas and aquatic vegetation provides cover for fish fry. Shallow areas
provide important foraging habitat for aquatic mammals feeders such as otters and muskrats. The bottom
sediments provides a home for benthic organisms such as crayfish, freshwater mussels, and other invertebrates.
The lake also provides a breeding habitat for aquatic insects upon which fish, waterfowl and songbirds feed.

Increased use of the Squam Lakes for recreational purposes may have a number of immediate negative
consequences for aquatic wildlife. For example, fish spawning areas may be disrupted by power boats traveling
in shallow areas. Loons and loon chicks have been killed by power boats operating in nearshore brooding areas.
Water quality may decline because of increases in nutrient loading, changes in vegetation, increases in water
temperatures, and pollution from various types of motors. Water level management, designed in part to enhance
boating recreation and protect docks and shoreline property; can have serious negative impacts on lake trout
spawning areas. If drawdown occurs after trout have spawned in late fall, exposure of eggs can result in heavy
mortality. As previously indicated, decrcases in lake water levels can also affect loons, rendering nests
inaccessible to adults. On the other hand, if the water level is raised after loons have laid their eggs, this can
cause flooding of nests.

Major Fish Species

The following information on the fisheries of the Squam Lakes was obtained from the NH Fish and
Game Department, in reports and through conversations with agency personnel. Spawning sites and/or sites
where particular species generally can be found on the Squam Lakes was also provided by Fish and Game, and
are identified in Map 6-8. Department personnel currently are finalizing a long-term fisheries management plan
for the lakes, which will be available in the fall of 1990. This plan will provide more specific information than
could be provided for purposes of this report.



Landlocked Salmon - The landlocked salmon was first introduced into the Squam Lakes in 1867, and presently
is managed as a put-grow and take fishery. Growth rate data for salmon, much of it recently obtained, as well
as creel census data obtained in the early 1980’s, has indicated better growth at Squam than that achieved by
landlocked salmon in other New Hampshire lakes. This is largely due to the fact that good forage is provided
for salmon through rainbow smelt management.

A 1959 Fish and Game study on the Squam Lakes indicated that the natural propagation of salmon was
of small consequence. At that time, stocking was "holding the salmon fishing up by the boot straps." The 1959
study concluded that there were not enough spawning sites in the lakes. More recent data collected on the
Squam Lakes salmon population from 1985-1989 has shown that all salmon captured were from hatchery origin.
There appear to be a number of reasons why natural reproduction does not contribute significantly to the salmon
population. The Squam Lakes occupy a relatively small drainage area, and landlocked salmon need suitable
tributaries which contain gravel substrates in order to spawn. Also, salmon nursery habitat requirements include
water temperatures which can rarely exceed 75°F during the young salmons’ 6 months to 2 years of stream life.
In addition, low water levels in late fall affect salmon spawning, by making tributaries inaccessible.

The only recent documentation of salmon spawning has been in Barville Brook. In the spring of 1989,
spawning areas on Squam Lake covering a few hundred yards were identified by the Fish and Game
Department. However, any large tributary to the Squam Lakes which is gravel-bottomed could conceivably be
utilized by spawning landlocked salmon. More documentation is needed concerning use of Squam tributaries
for salmon spawning.

The future management strategy for the salmon population of Squam Lake is likely to focus on
maintaining the recently instituted minimum legal harvest length of 18 inches, which replaced the previous limit
of 15 inches established prior to the 1950’s. The Department’s strategy is to manage the Squam Lakes for a
"quality” salmon fishery, with trophy fishery potential, since growth rates for Squam’s landlocked salmon have
consistently been faster than growth obtained for salmon in other New Hanipshire lakes. This strategy would
essentially maintain the track record Squam already has regarding salmon. Because salmon on the Squam Lakes
must share their habitat with other salmonoid species, trout, whitefish and smelt, there are not a lot of them on
the Takes. But because the smelt population is healthy, and managed carefully, many of those salmon that exist
are of a good size.

The present stocking rate for the lakes is 5,000 spring yearlings per year. These salmon are stocked at
a size that ranges between 8 and 12 fish to the pound. As part of the future management strategy, the
population will be sustained by use of hatchery reared fish, and the numbers introduced each year will be
regulated according to smelt availability. Forage management will thus be interrelated with salmon management.
The Fish and Game report due out later this year will give more specifics on this management strategy.



As far as other management issues related to salmon are concerned, it has never been legal to harvest
salmon during the ice fishing season, though illegal harvest does occur. According to the Fish and Game
Department, this is a continuing law enforcement concern at Squam Lake. Another management issue concerns
the possibility of having a no-kill salmon fishing season from September 30th to freeze-up on the lakes, when
use of a single, barbless hook would be required. The Fish and Game Department’s position is that such a
season would cause law enforcement problems, and equally important, would submit salmon to additional stress
at a time when they are preparing to spawn. Still another management issue relates to the increased use of
downriggers so that fishermen can reach salmon at greater depths later in the season. This practice essentially
lengthens the period during which salmon are caught, and its implications concerning management, at a time
of increased pressure for public access to the Squam Lakes, is currently being considered by the Fish and Game
Department. It is understood that if Squam is to be managed for salmon with trophy potential, the species has
got to have the opportunity to reach the higher growth stages.

Lake Trout - The Squam Lakes are two of only six lakes in New Hampshire to which the lake trout is native.
According to the Fish and Game Department, the population of lake trout in the lakes has never been abundant,
most likely because the species must share available habitat with other cold water species, and has generally been
vulnerable to fishing pressures because it is long-lived and slow growing. On Squam Lake, it takes a lake trout
approximately 3 years to grow to 16 inches. It takes a male lake trout 4-6 years and a female 5-7 years to
become sexually mature. The 1959 Fish and Game study determined that the annual survival rate of lake trout
was 33.7 percent, with a full two thirds of each mature age class being removed each year. The 1959 Fish and
Game study found that the large growth rates measured for trout in the lakes were due to the fact that a high
percentage of immature fish entering the fishery each year. According to the study this indicated a low
population with respect to actual carrying capacity. Reduced numbers of larger fish were thought to be due to
the minimum keeping length of 15 inches, that is, too many immature lake trout were being harvested.

However, the Fish and Game Department has noted that there are other factors which the literature
suggests can cause a decline in lake trout populations. One important factor is lake water draw down, if it
occurs after lake trout have spawned. According to the Department, lake trout will spawn in waters as shallow
as one foot in depth. Spawning occurs on the Squam Lakes in late October to early November, during an
approximately 20 day period, occurring only in lake bottom areas of clean gravel and rubble which must be free
of sand and mud. Such areas provide crevices which serve to protect the eggs, since adults do not bury them,
as well as protecting trout fry. The peak of the spawning period coincides with the period after fall overturn
of the lake, when water conditions, including temperature, have become relatively consistent at all depths. The
eggs hatch in the spring and the young disperse to deeper waters later in the summer. Significant lake
drawdown during the spawning period will cause exposure of eggs, with heavy mortality as a result. There will
then be poor survival for the specific year class, and perhaps for other fish as well. Another factor which may
have negative impacts for lake trout populations is inter-specific competition for limited habitat. The relatively
limited amount of deep water basins, and the existence of other salmonoids such as rainbow smelt, salmon and
whitefish appear to be limiting factors for lake trout on Squam Lake. Map 6-8 identifiers lake trout reefs on

Squam Lake.



After the 1959 Fish and Game Study, management of lake trout consisted of annual stocking. This
annual stocking was ended in 1981 because the Department made it an official policy to manage all of the State’s
lake trout populations as self-sustaining, through natural reproduction. However, it is now recognized by the
Fish and Game Department that this management policy has had a severe impact on the Squam Lakes’ lake
trout population. A recent assessment of the fishery indicated that there has been a strong increase in angling
pressure, and that the harvest has drastically decreased. In a 1986 survey of the Lakes, it was found that the
fishery relied heavily on hatchery reared fish. As a result of these assessments, the Fish and Game Department
has altered its management strategy to one in which, starting in 1990, the lake trout population is to be
supplemented each year with 8,000 hatchery reared yearlings. In addition to stocking, the Department has
considered increasing the minimum legal length to 23 inches, although no decision to implement this regulatory
change has yet been made.

In recognition of angling pressure on trout as well as competition with other species, the future lake
trout management strategy will include continued supplementation of the population with hatchery reared
yearlings, and an increase of the minimum length to 23 inches, if this is seen as necessary.

Smallmouth Bass - The smallmouth bass is not native to the Squam Lakes, and it is generally thought that the
species was introduced from Lake Champlain. Stocking records date back to 1878. Though not native, the
species has adapted very well to the lakes, and has been considered an important sport fishery here. The Fish
and Game Department presently manages smallmouth bass at Squam Lake on a statewide basis, the same as
it does for all lakes in the State of New Hampshire.

Spawning of smallmouth bass on the lakes occurs in spring along rocky shores or among stones of open
water reefs. See Map 6-8 for specific spawning areas. Nests generally are placed at depths of 3-8 feet, though
they can occur in as much as twelve feet of water. Their preference is gravel and rocky or sandy bottomed areas
with adequate cover, for example, in shore areas where trees have blown down. Males protect females for a
short while. After dispersion of bass fry occurs, young fish can be found throughout the shallower waters of the
lakes. Bass experience competition from sunfish for choice spawning sites, it is often bass who move out as a
result of this competition.

The 1959 Fish and Game study indicated that an average of fifty thousand hours were spent by anglers
fishing for bass on the Squam Lakes, with 4-7 tons of bass harvested each year. These figures fluctuated,
depending on the timing of summer visitors and weather conditions. Factors affecting production of bass are
known to be weather, temperature, parasitism, and predation. The study indicated that the Squam Lakes’
"annual recruitment of young fish was of a sufficient volume to insure a self perpetuating population, and one
which would exceed anticipated capture by at least two tons at the time each age class enters the fishery."

According to a more recent Fish and Game study on smallmouth bass, done in 1978, bass spawning

activity in the 1970's was about the same as that found in the 1950’s study. However, there was a lower growth
rate for bass than was determined in the 1950's. Possible reasons for lower growth rates for smallmouth bass
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in general are water temperature, availability of food, population size, predators, water quality fluctuations, and
habitat. The size of the bass harvest during the 1970°s was also found to be significantly lower than during the
1950’s, but it was determined that this was a short term phenomena, caused by bad weather that had occurred
over a two year period. There had been a decline in population numbers for two age classes, and fishing activity
slowed down for a short period when this decline in numbers was felt.

In line with a long-term strategy for bass management, one of the 1978 study’s recommendations called
for a removal of the existing closed season from May 1 - June 30, in order to open up bass fishing on the Squam
Lakes more. Prior to this time, Squam Lake had been one of the only lakes in the State that had a closed
season from May 1 to June 30th. It was also recommended at this time that there continue to be no restrictions

on length and weight.

The current management strategy for smallmouth bass on the lakes focuses on regulating creel limits,
and there is no minimum legal length limit. The legal creel number varies during different parts of the year.
There is a two fish limit from ice-in through March 31, from April 1 through May 14 and from June 16 through
June 30. From May 15 through June 15, catch and immediate release only is permitted. From July 1 to ice-in
there is a five fish limit. Future management of bass will focus on continuing to manage the species on a
statewide basis. There will continue to be no closed season, and regulation of creel limits will also continue.

Rainbow Smelt - As previously indicated, this species occupies a very important place in the food chain of the
Squam Lakes, serving as forage for several important species, including salmon, lake trout and whitefish. Smelt
are most important as forage in the summer, when they are forced to seck deeper colder waters just as salmon
and lake trout are. Smelt populations are susceptible to dramatic fluctuations for various reasons, some of which
are not well understood. Factors thought to be related to such fluctuations include fish predation, water level
fluctuations, the presence of human activity in spawning tributaries, food availability and intra-specific
competition. '

Smelt spawn in spring some time in April on the Squam Lakes, generally when the ice goes out,
although it is not always completely out when spawning occurs. They may deposit their eggs in brooks, where
they adhere to aquatic vegetation, sticks and stones, or along lakeshores, around the mouths of tributaries.
Factors other than water temperature are thought to control the timing of spawning. A contributing factor as
to which brooks will be used as spawning sites is thought to be lake level, since low water levels make certain
habitats unavailable.

The 1959 Fish and Game study indicated that the population of smelt on the Squam Lakes was "healthy
and numerous." It was noted that new runs appeared to be establishing themselves in areas which previously
had been depleted of smelt because of the stocking of chinook salmon. The absence of these salmon was felt
to be connected with the renewal of the smelt population in areas where they bad not been seen for years.



The 1959 study also found that heavy fishing for smelt in brooks during spawning season was likely to
cause severe depletion of the population. Negative effects resulted not from removal of aduit fish, but from the
trampling and covering with sediment of eggs, as a result of shore area disturbance. The Squam Lakes have
been closed to smelt dipping during spawning runs since 1949. A continued ban on dipping was recommended
in 1959, in order to protect spawning smelt, so that they could continue to provide forage for the fish populations
on Squam that depend on smelt for their food. This ban continues today.

Updated information on the smelt population of the Squam Lakes will be presented in the upcoming
Fish and Game study due out this fall. According to the Department, most of the recent data on smelt has been
obtained in the fall during the period of spawning activity, while there has not been much study of actual survival
of eggs after spawning occurs. In order to get a better sense of survival rates, Fish and Game plans to do
pelagic (bottom) sampling of smelt in the summer, as well as sampling year class strength of smelt through the
ice in the winter. They say that by obtaining this data, they will be in a better position to determine quickly and
accurately the health of the smelt population, and thus how many salmon to stock, thereby ensuring better
regulation of the salmon population. Pelagic sampling is an especially useful method because it allows the
release of fish unharmed, once measurements have been taken. Incidental to obtaining the smelt data, this
sampling method will also be able to provide useful data on juveniles of other species, such as whitefish and
trout.

In recent years, water level fluctuations in the Squam Lakes have posed a problem in allowing access
or attracting smelt to certain spawning tributaries. If lake levels differ from year to year, locations used one year
may not be used at all the following year because of changes in water current patterns. According to Fish and
Game, the exact location of spawning aggregations is chosen in response to these current patterns. More
information is needed on tributaries that are currently being used by smelt, as well as the impacts on tributary
spawning sites as a result of water level fluctuations and other changes to shoreline areas.

Tributary spawning sites for rainbow smelt, shown on Map 6-8 are listed below:

Brook North of Little Squam Lake

Where Squam River connects Big and Little Squam Lake

Brook Feeding Cotton Cove

Stream Feeding Carn’s Cove

Bennett Brook; feeding Bennett Cove; along shore of Bennett Cove

Brook connecting Barville pond with Squam Lake

Brook connecting Kusumpe Pond with Squam Lake

Smelt shore spawning habitat, various parts of Little Squam Lake, and along a few shore areas
of Squam Lake



Whitefish (Shad) - Whitefish are another cold water species that normally inhabits the deeper waters of Squam
Lake. Because of over-exploitation of the species, today Squam Lake is one of only three lakes in New
Hampshire (the others being Winnipesaukee and Wentworth) where whitefish are found. However, there is
currently limited knowledge of their actual abundance in Squam. According to the 1959 Fish and Game Study,
the whitefish population on Squam Lake was healthy after having made a come back from the results of chinook
salmon predation. The species was popular with fishermen on Squam Lake, in both summer and winter.
Presently, the Fish and Game Department considers it possible that competition between whitefish and rainbow
smelt may be having a negative impact on the survival of whitefish.

Whitefish usually spawn in early December on Squam Lake, and are versatile as to suitable spawning
sites. Unlike other salmonoid species on the Squam Lakes, whitefish are filter feeders, at least in part, getting
much of their nourishment from zooplankton. They also eat other fish, including smelt, most likely as a result
of chumming. Whitefish reefs are identified on Map 6-8.

The type of management that should occur in order to increase the whitefish population on the Squam
Lakes will be addressed in management plans being developed by the Fish and Game Department which are
due out this year for Squam and other lakes in the State.

Other Fish Species

Rainbow Trout - This species has been introduced to a number of lakes in New Hampshire in recent
years. Introduction of the rainbow to the Squam Lakes began in the spring of 1990, primarily to provide
fishermen with more fishing opportunities, especially through the ice. The species is generally more versatile
than most other cold water fish species in terms of its food requirements, which means that it will be less likely
to cause severe competition with these species. The rainbow population will be maintained at Squam by
hatchery reproduction, because the relatively acidic nature of the lake and its streams appears to inhibit natural
reproduction.

Chain pickerel - The 1959 Fish and Game study said that there was a sufficient pickerel population for
the angler. Lack of success in catching the fish was more likely to be the result of poor angling technique than
lack of fish. The size of the pickerel population is unknown at the present time. It is generally thought that if
the species is limited in abundance, this is probably related to an unavailability of its preferred habitat.

Brown Bullhead (Horned Pout) - A partial control of this species was recommended in the 1959 Fish
and Game study. The species was thought to provide competition for food with game species, since it feeds
almost entirely on crayfish and insects. A more generous opinion of bullhead has recently been expressed by
the Fish and Game Department. "The brown bullhead is well adapted to survive many types of habitats, is an



opportunistic feeder and may, in certain situations, pose a problem when management of other species is
desirable.” Fish and Game refutes the presumption made in the 1959 study that brown bullhead are a serious
predator on lake trout and salmon eggs. The Department says there is no documented evidence to support this.

Sunfish (Common and Redbreasted) - The 1959 Fish and Game study recommended eradication of
adults as well as fry. The study addressed on imbalance which had occurred between sunfish and bass. Because
of selective fishing, many sunfish were returned to the lake, giving them a competitive advantage over bass. As
the bass were removed by anglers, the sunfish tended to take over the habitat. The imbalance discussed in the
1959 study was not seen as severe. However, the study warned that a severe imbalance could occur, if
preventative methods were not used. Actual management efforts for the species, including possible eradication,
have been minimal. The Fish and Game Department is presently not concerned with the balance between
sunfish and smallmouth bass on the Squam Lakes.

Yellow Perch - This species is popular on the Squam Lakes, especially in the winter, when it is a
favorite of ice fishermen. It is a popular eating fish, both for humans as well as game fish. When not harvested
sufficiently by these predators, the yellow perch can become a nuisance to fishermen as well as competing with
other more important species for food and space.



Recommendations

Land Protection

Local conservation organizations, conservation commissions, and responsible State agencies - the NH Fish and
Game Department, DRED and LCIP should evaluate the results of the analysis developed in this chapter, and
should use it as a tool to set priorities for protecting important wildlife habitat, and to guide land protection
strategies.

Local Land Use Planning

Planning boards in the watershed should adopt the maps and information which identify critical and significant
wildlife habitat, as amendments to their municipal master plans. Lists of species that are likely to be found
in those habitats, which were provided for the Squam Lakes Watershed Plan by the NH Fish and Game
Department and NH Audubon Society, can be included as an appendix to a master plan for use by a planning
board in performing site evaluations. It is recommended that local planning boards refer to these updated
master plans that incorporate this information, and use the information in working with applicants through
the local subdivision and site plan review processes.

Local Subdivision and Site Plan Review Process

It is important to establish a formal link between the planning boards and conservation commissions within
towns in the watershed, to assure that adequate consideration is given to important wildlife habitat in the local
subdivision and site plan review processes.

Planning boards are encouraged to consult with the NH Fish and Game Department, USDA Cooperative
Extension, Lakes Region Planning Commission, County Conservation Districts or NH Audubon Society
personnel for assistance, and to work with applicants for subdivision and site plan review approvals to develop
mutually acceptable plans with a minimal impact on important wildlife habitat.

Zoning

Planning boards in the watershed should either reevaluate existing or adopt new provisions for cluster
development in their zoning ordinances, to provide for open space and to allow flexibility in the design of
projects to benefit wildlife habitat. The ordinance should specify that first priority areas to be left as open
space include areas which provide critical and significant wildlife habitat. Critical and significant areas which
are adjacent to land which is dedicated to permanent open space should receive second priority to be left open.
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Such areas would increase the amount of benefit which the adjacent permanent open space provides as wildlife
travel corridors. Third priority for land to be dedicated as open space should be land adjacent to open areas
that are not yet protected as permanent open space.

Communities may want to consider local regulatory mechanisms such as environmental overlay zoning, which
may be useful in providing some degree of protection for important wildlife habitat.

Prime Wetlands

Conservation commissions in the watershed are encouraged to inventory and map their wetlands and to
consider proposing local adoption of Prime Wetlands that provide important wildlife habitat.

Information Transfer

State and federal agencies should cooperate through the State geographic information system advisory
committee to update information regarding wildlife habitat, and facilitate information transfer.

Because many local residents of the Squam Lakes watershed have demonstrated a strong interest in wildlife
observation and study, it is recommended that these individuals and conservation organizations actively pursue
the update of wildlife habitat information for the watershed. This information should then be transferred to
the Lakes Region Planning Commission, which is linked to GRANIT, the State geographical information
system, for dissemination to towns within the Squam Lakes watershed. Among many benefits of such an
update, State agencies will have better access to this information.

Present travel corridors as well as historical corridors within the Squam Lakes watershed should be identified,
through both State and local endeavors.
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Chapter 7. Access

Background

The previous chapters evaluate existing conditions within the Squam Lakes watershed, and provide
recommendations relating to land use and land capability, water quality, and natural resources. Chapter 7
focuses attention on the issue of access. The chapter includes a review and appropriate recommendations
relating to existing access opportunities; the need for improved public access, including launch facilities; the
provision of appropriate design standards to govern the development of such boating access; long term
management objectives; and recommendations for monitoring and policing of existing access sites.

Governor Gregg in a March 10, 1989 memorandum to the Director of the Office of State Planning
requested that a Public Access Plan be prepared for the State of New Hampshire. His concerns ranged across
the full gamut of public access activities, and included boating, swimming, fishing and related recreational and
environmental objectives. He asked that the plan include facilities for car-top boats and walk-in use as well as
parks and beaches. The resulting plan is also to provide for an inventory of existing facilities, related costs and
potential funding sources.

The Squam Lakes Watershed Plan, which has been in preparation for over two years, is also concerned
with these issues. This portion of the plan will focus public discussion on the general issue of access within the
Squam Lakes watershed, as well as the need for improved public access to the lakes. The solutions being
evaluated as part of the Squam Lakes Watershed Plan will provide information regarding the need for improved
public access facilities across the State.

In summary, the Squam Lakes Watershed Plan and program is vitally concerned with improving the
quality of access by the public. Clearly however, such improvements must be accompanied by adequate and
appropriate management controls which provide a reasonable assurance that the quality of the Squam Lakes
and their setting, both natural and man made, will be maintained and improved as a result of this process.



Access Within the Squam Lakes Watershed

Introduction

Access to the natural resources within the Squam Lakes watershed can take on a different meaning
depending on the individual to whom one speaks. To the avid fisherman, access means the opportunity to enjoy
a day of fishing for trout, salmon or bass, depending on the special interest of the individual; another person
may wish to have access to the water for the purpose of swimming and/or obtaining a suntan; the wildlife
enthusiast may feel that the best form of access can be found in the opportunity to observe birds and wildlife
in a quiet natural setting; still others may feel that the best way to provide access is through a trail system which
skirts the water and traverses the foothills and adjacent mountains; an elderly or less athletic individual may be
perfectly satisfied with the opportunity to sit quietly and enjoy a picnic on a highway turnout or overlook, while
taking in the lake and mountain panorama that spreads out before them; the winter sports enthusiast may define
suitable access as providing the opportunity for cross country skiing, ice fishing or snowmobiling; and finally a
large number of individuals define access as the opportunity to place boats in the water for a multitude of

purposes, ranging from paddling, rowing, sailing and fishing to cruising, racing and water skiing.

Each type of access is important to at least one segment of the public, and it is likely that an individual
will be interested in several types. The recommendations of this chapter attempt to provide a reasonable balance
between these various activities. It is clear that consideration of the issue of access to the natural and man-made
resources of the Squam Lakes watershed requires the recognition that there is no single correct solution. The
needs are many and diverse. On a day to day basis these activities and others take place simultaneously.

Ultimately it seems that the discussion of access turns to the question of boating and boat use. This
is usually due to the fact that such use takes place at highly visible locations, and involves the potential for noise,
congestion and conflict among a variety of users. This conflict may be the result of a lack of understanding of
the differing user objectives or interests. Boating will be discussed extensively in the following sections.
However, it is important that the highly visible and at times controversial requirements of the boating community
not be allowed to obscure the importance of, and need to respond to, non-boating access needs of the general
public.

What follows is a list of areas where access to the Squam Lakes and their watershed is presently
provided. Also included are their locations, as indicated on Map 7-1.

Swimming

Swimming is one of the most popular recreation activities, estimated to have a participation rate of over
60 percent of the population.! Swimming access to the Squam Lakes is provided for the residents by individual
towns, as the list below indicates. The location of each site on Map 7-1 is shown in parentheses on this list.

' Source: US Department of the Interior, 1977 National Outdoor Recreation Survey.
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Ashland Town Beach - Swimming; camping across the street on 27-30 sites; campers have access to the town
beach and those desiring boating access use site on Squam River. Town residents pay $1 per day, $10 per
season; non-residents pay $1 per day, $30 per season. (#1)

Holderness Town Beach - Residents‘and tax payers only, swimming no boats allowed. (#2)

Centre Harbor Town Beach - Residents and tax payers only, swimming; limited boat launching; ice fishing access
during winter. (#3)

Sandwich Town Beach - Residents and tax payers only, swimming June 15 - September 15; boating allowed
before and after this period; ice fishing access during winter. (#4)

Wildlife and Birding

Access for the purpose of observing wildlife and birds in a natural setting is provided by several major
properties in the Squam watershed. These include:

The Science Center of New Hampshire The Science Center, located in Holderness on 285 acres of land, is
devoted to environmental education. It provides opportunities to observe and learn about the flora and fauna
of the area and to obtain vistas of the Squam Lakes along wooded mountainside trails. (#5)

The New England Forestry Foundation Association FFA) Pro The NEFFA property includes
approximately 200 acres of land which provide access to a variety of habitats along approximately 6 miles of
trails, on the westerly side of Dog Cove. There are docks on either side of the point, which are available for
use by persons arriving by boat or by foot along the trail. No dogs or motor vehicles are permitted. (#6)

Five Finger Point and West Rattlesnake, owned by the University of New Hampshire Five Finger Point is
located on the northeasterly side of Squam. This property was given to the University of New Hampshire in

1965 as an ecological area. The site is utilized for educational purposes; there are no facilities for swimming
or boating. The point can be accessed both from the shore and along the Pasture Trail up West Rattlesnake
Mountain. West Rattlesnake is a tract of land covering the western nob of the twin Rattlesnake peaks. (#7)

The Unsworth Preserve, owned by the Squam Lakes Conservation Society The Unsworth Preserve was given
to the Squam Lakes Conservation Society by Mrs. Arthur Unsworth in 1980. This property includes 180 acres

of hardwoods, wooded swamps and a large pond. Marked trails allow one the opportunity to walk through the
property and observe a variety of birds and wildlife. No vehicles or camping are permitted. (#8)

Moon Island Moon Island is owned by the Squam Lakes Association and is available to boaters to visit and
observe wildlife. (#9)
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Hiking, Walking and Camping

For those who enjoy a reasonable level of exercise in a setting of unequalled beauty, the Squam Lakes
Association maintains a variety of hiking trails along the Squam Range and the Rattlesnake Mountains, and also
on Red Hill. These trails provide marvelous vistas of the Squam Lakes and adjoining mountain ranges. The
photographic opportunities are outstanding, and hikers find it relaxing to enjoy a picnic lunch high above the
surface of the sparkling lakes. Map 7-1 shows the trails which are available in the watershed. The trails include
the following:

Squam Range Rattlesnakes

* Ridgepole Trail * Old Bridle Trail

* Gephart Trail * Ridge Trail

* Davison Trail * Col Trail

* Cotton Mountain Trail * Butterworth Trail

* Prescott Trail . E. Rattlesnake Trail

* Old Mt. Road Trail * Five Finger Point Trail
* Mt. Morgan Trail * Pasture Trail

* Mt. Percival Trail * Ramsey Trail

. Doublehead Trail y Undercut Trail

Eagle Cliff/Red Hill Region

* Portion of Eagle Cliff Trail-Red Hill Trail that connects the two peaks
* Teedie Trail

Camping which provides access to the Squam Lakes is allowed at various locations throughout the
watershed: reserve camping at the NEFFA property, on Loon Island and Moon Island; at the Town of Ashland
site, across the street from the town beach (27-30 sites); at Rockywold Deephaven (with permission); and at
several other private campgrounds in the watershed.

Scenic Vistas

There are glimpses of the Squam Lakes and the Squam River as one drives along the main highways
(Routes 3 & 25, & 113) and along the Bean Road in Moultonborough. However, there are few if any points
where one can pull off the highway at an overlook, stay for awhile and enjoy the natural setting over a picnic
lunch. There is a general need to reopen old views and to open new vistas of these lovely lakes. Map 7-1 shows
points from which dramatic views of the lakes can be seen.
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Squam River Views

Ashland Memorial Park: Visual access of Squam River and Mill Pond. Short pedestrian walkway a.long river
frontage offering view up and down river to hillside and red mill buildings. Public paved parking area. Benches
along river. (#V16)

River Views along Routes 3 and 25. Nice view of river and opposite shoreline with pastoral view of rising open
land and distant buildings. Highly photographed in the fall season. (#V15)

River view along Routes 3 and 25. Nice down view of river pond area with small boat houses on opposite side
of river and hillside. Particularly nice in the fall with its brilliant color. (#V14)

More distant view of river from River Street and Thompson Street. Nice distant down view, very picturesque
with mountains and hills in background. (#V13)

Little Squam Lake Views

From Routes 3 and 25, also River Street at southwest end of lake. Great panorama view of lake and opposite
shore. Squam River covered bridge at end of lake provides outstanding view for photographer. Opportunity
to stop vehicle along side of road exists. Possible location for improved highway turnout. (#V1)

Lake view from Routes 3 and 25 opposite Black Horse Motel. Small beach along highway, private, no
trespassing. (#V17)

Beautiful stone wall between Routes 3 and 25 and lake with highway turnoff adjacent to roadway. Nice lake
view, across from Squam Lakeside Farm. (#V2)

Little Squam Lake and Squam Channel views from Holderness bridge and adjacent area. Curb side parking
and sidewalk available. (#V3)

Squam Lake View Spots

Perhaps the finest view of Squam Lake from the public highway (Routes 3 and 25). Great panorama and depth
view of lake with Squam and Sandwich mountains in background. Excellent highway turnoff available. Brush
and trees beginning to grow in along shoreline and obstructing view. Selective cutting needed. A potential site
for perhaps two or three picnic tables. (#V4)

Northwesterly view of lake from Bean Road. Nice vista, no parking or public access for stopping. (#V5)

View of Sandwich Bay near and at Sandwich Town Beach located on Bean Road. Limited parking along
roadway. (#V6)



Very beautiful but limited view of Squam Lake looking through narrow cove toward several islands, including
building and boat house on small close to shore island. Private property, no real safe opportunity for parking
and photo taking (Route 113). (#V7)

Nice view of Cotton Cove from Route 113. Limited view of lake with Shepard Hill in background. Roadway
very narrow and curve. No opportunity to park vehicle. Private property, no trespassing signs adjacent to lake.
(#V8)

Outstanding vista looking down on and across lake to mountain views. Located on trail of Science Center of
New Hampshire property. (#V9)

Spectacular panorama as one looks down on most of the lake surface and islands, with mountains in background.
Located on Rattlesnake from hiking trail entered from Route 113, Perhaps the most popular short trail and view
in the region. Limited off road parking available. (#V10)

Exceptional vista looking down on a portion of the lake, islands and mountains. Private property at the site of
former Asquam Hotel located on top of Shepard Hill. Used for limited public gatherings with permission of
property owner. (#V11)

View from Red Hill, Moultonborough off Bean Road. (#V12)

Winter Access

Not surprisingly, the need for access to the Squam Lakes watershed doesn’t go away with the leaves.
A growing number of individuals are enjoying winter activities within the region. These activities include cross
country skiing, snowshoeing, ice fishing and snowmobiling. Facilities which provide access during summer
months can provide for winter use with minimal modifications. Beaches and launch ramps can meet the needs
of skiers, snowmobilers, and ice fisherman alike. Some hiking trails might also be utilized by skiers and
snowshoers.

Boating Access

Finally, there are a number of access points and a variety of support services available on the Squam
Lakes for boating. These boat access and servicing areas are provided mainly by private marinas. During
August, 1988 the Squam Lakes Association carried out a comprehensive shoreline census to document existing
uses and water-related activities around both lakes. The census indicated that there were a total of twenty-eight



shoreline uses, other than single family residences, which provide access to the lakes for a variety of groups and
activities. Included were 13 motels with a total of 16 docks; 2 camps with 6 docks; 6 marinas;®> 3 campgrounds;
and 4 public beaches. The census did not identify any public access facilities. Listed below are the 4 private
marinas, as well as a site with limited boating access on the Squam River in Ashland.

1. Site on the Squam River, Ashland - This site is quite limited, with no supporting facilities, is not widely
known or signed and has limited parking. (#10)

2. Kimbell Marine Services, Holderness - This is the smallest of the three commercial marinas located on
Little Squam Lake, in an area that was dredged to create a basin area. This marina includes boat sales
and rentals, and service for clients only. (#11)

3. Riveredge Marina, Ashland - This marina is located on the Squam River adjacent to the Squam River
covered bridge. The marina provides boat sales, rentals and services, as well as boat launching and
storage, and is open to the public. (#12)

4. Squam Boats Inc.. Holderness - The location directly on Little Squam Lake, near the outlet of Squam
Lake, enables this marina to provide support facilities to the public for boats on both lakes (Map 7-1,
#13). In addition to sales and service, the company is operated as a partnership with an individual who
owns launching and storage facilities on Route 113 and the Squam Channel. (#14)

5. Squam Bridge Landing, Ashland - This marina sells boats, has fueling capacity, and provides dockage
and launch facilities at the bridge crossing the Squam River in Ashland. (#15)

Conclusions

The Squam Lakes watershed is blessed with a variety of opportunities for access to the full range of
natural and man made resources contained within the region. These access opportunities provide for hiking,
walking, wildlife observation, photography, swimming, boating, fishing and during the winter months, cross
country skiing, snowmobiling, snow shoeing and ice fishing.

These opportunities are generally provided by municipal, private and non-profit organizations. Provision
of appropriate facilities, particularly in the non-profit sector, relies heavily on the voluntary efforts of seasonal
residents for management and maintenance. It is significant that except for swimming and boating, the majority
of access opportunities are available to the general public, and even swimming is provided to the public for a
minimal fee by the Town of Ashland.

2 The SLA census called a group of boats at the Sandwich end of the lake a marina. This site is not
included.
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An important conclusion which surfaces from this discussion is that the provision of access is a complex
and variable process. Existing activities must be closely coordinated so that these programs, and any new
activities which may be proposed, do not conflict or contribute to the destruction or exclusion of other uses.
The provision of new facilities such as those proposed in the following section on boating and lake access must
be carefully related to the existing programs so that the various facilities can be provided in a logical, cost
effective and environmentally sensitive manner. The need for an institutional mechanism to coordinate these
activities should be evaluated.

Boating and Lake Access
Definition of Public Access

The extent of recreational access in the Squam watershed was discussed briefly in the preceding section.
Concern has been expressed about the lack of public access to the Squam Lakes, and particularly the lack of
public access to the lakes for boating purposes. The following section will therefore focus primarily on the issue
of boating access.

Public access is defined by the State of New Hampshire as follows:

"Legal passage to any of the public waters of the State by way of designated contiguous land,
owned or controlled by a State agency assuring that all members of the public shall have access
to and use of the public waters for recreational purposes.”

The 1990 legislature codified this definition within the New Hampshire statutes (RSA 271:20 a). The
definition focuses on the role of government, primarily State government, in the provision of public access.

There are however a multitude of "publics”,® and any discussion should look at the role of the private
sector in providing access through the development and operation of marinas, launch facilities, mooring fields,
campgrounds, swimming areas and other reasonably related facilities. These facilities all provide opportunities
for access, and the cumulative impact of public and non-public access must be evaluated. Visual access is
another subtle but important part of this subject. As noted previously, the idea of rest areas, and picnic areas
located for purposes of enjoying views of great ponds such as the Squam Lakes must also be considered. Such
access is especially important for those who may not be able to actively participate.

In addition, the role of non-profit organizations such as the Society for the Protection of NH Forests,
NH Audubon Society, the Squam Lakes Association, the Squam Lakes Conservation Society and the New
England Forestry Foundation, to name a few, must also be woven into the fabric of any program designed to

® Within the broader whole "Public” there are a number of individually defined groups which make up the
whole, each of which has specific needs or interests. For purposes of public access these groups may include,
but not necessarily be limited to, power, wind and muscle power boat users, fishermen, swimmers, bird and
wildlife watchers and those who just enjoy the scenery.
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provide better access to natural resources which are of special interest to each organization. These organizations
have the ability to acquire open space and recreational lands, and several have a proven track record when it
comes to the management of such lands. The importance of private and non-profit recreational and conservation
facilities which are utilized by the public for the Squam Lakes was discussed in the previous section, and the
concept is well established in New Hampshire.

In order to accommodate the multitude of interests and the legitimate number of potential actors
concerning the subject of access to the Squam Lakes, the term "access" for purposes of the Squam Lakes
Watershed Plan is defined as follows:

Legal passage by way of designated land, owned or controlled by public or private entities for
the purpose of providing active or passive recreational opportunities and/or use of the public
waters of the State, and which use may, or may net, involve a fee.

Where the term "public access" is used, it will refer to the statutory definition, which does not include
access opportunities provided by municipal government, the private sector or non-profit organizations. When
the term "access" is utilized it will refer to the broader definition. Based on the statutory definition, there is no
public access to the Squam Lakes.

Existing Lake Access

The definition of access recommended for use in the Squam Lakes Watershed Plan recognizes that land
owned by municipal governments and non-profit organizations may also provide access to the public. Under
that definition the following facilities provide access for the public on the Squam Lakes.

Site on the Squam River, owned by Town of Ashland
Five Finger Point, Sandwich - UNH

Ashland Town Beach

Holderness Town Beach

Centre Harbor Town Beach

Sandwich Town Beach

NEFFA property, Centre Harbor

N oA BN

To summarize, there is no access on the Squam Lakes which complies with the recently adopted State
definition of public access. There are presently seven (7) accesses which are owned and/or controlled by a local
governmental or non-profit entity. Each of these is considered inadequate as a boating access point based on
the physical standards presently being developed in the Public Access Plan for New Hampshire’s Lakes, Ponds
and Rivers. They are, however, suitable for the usage intended. In large part, they are available to those
members of the public who either reside or pay taxes locally.



Existing Marinas

In order to understand the discussion which follows, it is appropriate at this juncture to list again the
private marina facilities which are available for the Squam Lakes. The location and extent of these facilities was
described on page 7-8.

Kimbell Marine Services, Holderness
Riveredge Marina, Ashland

Squam Boats Inc., Holderness
Squam Bridge Landing

Call ol

These existing marinas are located between the outlet of Big Squam Lake and the Squam River. All
power boats located on either lake must travel from their dock or mooring area to the marinas when servicing
is required. It appears that these marinas have adequate capacity to handle the approximately 1200 power boats
on the Squam Lakes, and that there is no need for additional marina facilities.

Present Boating Use of Squam Lakes
Squam Lakes Association Shoreline Census

In August 1988 a shoreline census was undertaken by the Squam Lakes Association. This census
determined that two thousand one hundred and sixty seven boats (2,167) were moored, in storage, at docks or
in use on the Squam Lakes.

This total included: 29 very large (cabin cruisers), 943 large (probably 20 horsepower and more) and
218 small power boats; 142 large and 278 small sail boats; and 557 canoe/row boats. One jet ski was observed
at the time of the census. The number and variety of motorized and non-motorized craft activity on the lakes
would indicate that the launch facilities necessary for this level of boating use are available. The location of
these facilities on the western end of the lakes indicates that traffic problems might exist in constricted portions
of them, based on discussions with SLWAC members.

The census also identified the variety of existing boat facilities. Included were 810 docks that were
observed, of which 296 appear to be non-conforming under current State regulations, 83 boat houses, 281 single
moorings, 80 moorings in fields, 309 marina slips and 480 marina storage spaces. Based on the preceding figures
and the assumption that two boats can be placed at each dock and boat house, this report concludes that 2,936
boats could be docked, moored or stored on the Squam Lakes as of the date of the census. Table 7-1 lists the
activities and uses that were identified during the census, and Map 7-2 indicates the sub-areas utilized for the
census. Careful review of the census data indicates a significant range of potential use in the various sub-areas,
with particularly heavy concentrations located in sub-areas 1, 2 and 3, which comprise the westerly portions of
the lakes.



Squam Lakes Association On-Lake Surveys

On four occasions in 1988 the SLA undertook on-lake surveys to determine the level of boat use. The
surveys were done on Saturday, July 2; Sunday, July 3 (Table 7-2a); Saturday, August 13 and Sunday, August
14 (Table 7-2b). Three of the four days were warm and conducive to lake use. July 2nd was cold (64°) and
threatened rain. Map 7-3 indicates the sub-areas utilized for the on-water surveys. Again on a weekend in July
and also in August, 1990, the SLA carried out a similar survey of boating activity (see Tables 7-3a and 7-3b).

The level of use determined during these surveys suggests that a rule of thumb may be present regarding
boating participation rates. This would be a rate of use that might be assumed at any point in time, based on
observed activity and knowledge of the number of boats which are available. For example, the SLA census
determined that 943 large power boats were located on the lakes, while the 1988 on-lake survey indicated that
94 large boats were in use on July 2nd; 195 were in use on July 3rd; 170 were in use on August 13th; and 169
were in use on August 14th. This is a participation rate of 10, 21, 18, and 18 percent respectively. If the one
cold, threatening day is excluded, the overall participation rate of actual vs. potential use is 19 percent. Applying
the same approach to the small power boats yields a rate of 15 percent. Interestingly, for the 420 large and
small sail boats, the actual participation rate was 6 percent, or 25 sail boats on each day. Table 7-2a and 7-2b
list the results of the four days of surveys in 1988. For purposes of developing boating capacity projections, a
participation rate of 20 percent will be utilized.

Upon examination of the results of the 1990 boating surveys, it is apparent that the participation rates
based on observation from two summers past are still valid. Overall boating activity has not increased
significantly. Table 3a indicates that the total boats counted in the July 1990 survey were 282 on Saturday and
323 on Sunday. This compares to 143 and 362 boats on the two days of the July 1988 weekend, and 266 and
292 boats on the August 1988 weekend. Table 3b indicates that 116 boats were counted on a rainy day in
August, 1990, and 378 boats were counted the next day, which was sunny.



TABLE 7-1. SQUAM SHORELINE CENSUS - August, 1988
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TABLE 7-2a. SQUAM LAKES ASSOCIATION BOATING SURVEY
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Cold, 64 degrees, Threatening Rain; 80 degrees, Rain shower one hour prior
Water Temperature 69 degrees; to count but clear at 3 PM;
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TABLE 7-2b. SQUAM LAKES ASSOCIATION BOATING SURVEY
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Temperature 90 degrees and humid
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Source: Squam Lakes Association, 1988

Temperature 87 degrees, very humid
Wind SW at 10-15 mph
Calm in northern coves




TABLE 7-3a. SQUAM LAKES ASSOCIATION BOATING SURVEY

3:00 P.M.

Saturday, July 2, 1990

3:00 P.M.

Sunday, July 3, 1990
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13 2 1 1 7 3 4 18
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Total| 28 | 7 { 24 152 | 50 | 21 |282
(No weather information)

Source: Squam Lakes Association, 1990
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TABLE 7-3b. SQUAM LAKES ASSOCIATION BOATING SURVEY

3:00 P.M. 3:00 P.M.
Saturday, August 11, 1990 Sunday, August 12, 1990
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Rainy until 2:30 p.m., just before count Weather was fair and warm

Source: Squam Lakes Association, 1990



Boating Concentrations by Sub-Area

To determine the difference in the magnitude of boat concentrations in the various sub-areas of the
Squam Lakes, an analysis was undertaken to relate the number of boats to the acreage of water. Table 7-4 lists
the total water area by survey sub-area, and breaks the total area into area by activity zone (the concept of
activity zones is proposed in the next section.) The water area used in this calculation included only the general
activity zone and the nearshore activity zone that are shown in Table 7-4, to allow for a comparison with the
capacity calculations. The results are found in Table 7-5, which indicates the number of acres of water per boat
count for each sub-area, and the lakewide average boat count for the eight days during which the boat surveys
were done.

Several points can be made from this analysis. Not surprisingly, the sub-area with the highest density
is Area 2, including the channel at Holderness between Squam and Little Squam Lake. This is the area where
there is the greatest cancern about congestion, and is the point where the principal boating services are located.

The sub-areas ranking second in density of boating are generally the smaller coves, including #5, 7, 12,
13, 14. Contrary to much discussion regarding Little Squam Lake, it appears to have a density of boating which
was close to the overall average for the lakes on the days of the survey. Finally, as one might expect, the sub-
area with the largest expanse of open water has one of the lowest boating densities. Other than the channel at
Holderness and the main part of Squam Lake, the highest densities range from 4.8 to 34.1 acres of water per
boat, in comparison to a lake wide average of 19.2 acres of water per boat.



Table 7-4. Squam Lakes Watershed
Water Use Sub-Area Acreage Estimates

Area Total General Wildlife Nearshore
Number Water Activity Protection Activity

Acreage Zone Zone Zone
1 455 268 0 187
2 5 0 0 5
3 - 784 534 109 140
4 543 457 48 38
5 277 104 101 71
6 1,369 947 127 295
7 435 109 230 9
8 987 792 84 1
9 589 356 117 116
10 283 101 153 29
11 580 276 280 25
12 333 174 98 61
13 268 76 146 46
14 344 150 155 39
Total 7,251 4,344 1,648 1,260

Source: GRANIT calculations of areas by water use sub-area.




Table 7-5. Concentration of Boats by Survey Sub-Area

Acres Per Boat

Area # High Average

1 438 124

2 03 0.5

3 201 250

4 143 25.0

5 99 13.9

6 318 570

7 109 17.6

8 29.0 60.3

9 16.8 29.6
10 21.8 453
11 341 .54.0
12 83 20.7
13 122 17.9
14 123 put]
Lake Wide Average 192 26.8

Source: NH Office of State Planning calculations; boating data from Tables 7-2a, 7-2b, 7-3a and 7-3b; sub-area
data from Table 7-4.

Boating Capacity of Squam Lakes

The objective of this section is first to present a proposal for identifying areas of the Squam Lakes in
terms of their capacity to accommodate boating activity of various types, and secondly to calculate a maximum
allowable level of boating use for these areas. Such an approach is useful as a long term planning figure. The
recommendations presented in this chapter include a phased program coupled with a review of the program over
increments of five years.

Boat Carrying Capacity

The determination of the carrying capacity of a lake to accommodate recreational boating activity has
not been as well developed or utilized as the determination of the capability of land for development. A recent
report undertaken by the US Army Corps of Engineers at OSP’s request reviews a number of studies of lake
carrying capacity around the country. See Appendix F for a summary of this report. Information and data
collected from other sources have been used to develop an approach which is suited to New Hampshire.

The objective of this approach is two-fold. First, certain parts of the Squam Lakes are proposed to be
regulated as to the type of boating activity which would be permitted. Second, this plan addresses the issue of
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limits on the number and size of boats. Several basic principles are advanced to justify these proposed
restrictions:

a. The Squam Lakes are public waters and therefore should be accessible to the public. This principle
includes the assumption that the lakes must be accessible to the general public to the extent that the
quality of the lake (and the lake experience) is not diminished.

b. The Squam Lakes are classified as Class A waters. Present water quality must not be degraded and,
to the extent possible, water quality as measured by regular monitoring should be improved.

c. Important natural resources, wildlife and wildlife habitat must be protected and maintained.

d. The desired intensity of lake use, overall, should be kept close to that which currently exists, rather than
approaching the maximum level as calculated in this report.

e. As public access opportunities increase, the overall intensity of water use must be monitored to evaluate
the impacts resulting from this increased access.

f. When warranted by changing conditions, the intensity at which individuals use the lakes should be
reduced, to assure that water quality and the "quality of lake experience” are maintained and, to the
degree possible, improved.

g The role of the public and private sectors in providing opportunities for public access and public use
of the Squam Lakes must be clearly defined.

Water Use Activity Zones

The surface waters of the Squam Lakes watershed, particularly the nearshore waters, are utilized for
a variety of purposes. These range from recreational uses such as swimming and boating, to habitat and feeding
areas for important wildlife and plant communities. The nearshore waters contain the maximum number of
potential points of user conflict, receive the greatest direct impact from nearshore land users and are usually
the first place where water quality stress indicators can be seen. The basic proposal for water use includes three
activity zones, Map 7-4 illustrates the three zones.

a nearshore activity zone, extending 250 feet out from and parallel to the shoreline, which
functions as a "quiet” zone;
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a wildlife protection zone, extending an additional 250 feet out from and parallel to the
nearshore activity zone (total of 500 feet), along shoreline containing known loon nesting sites;
and

a general activity zone, covering the remainder of the lakes.

The extent and rationale for each of these proposed water use zones is described below.

Nearshore Activity Zone

Shallow, nearshore water areas are especially important to lake quality. It is here that the impact of
adjacent land uses on the water may be first identified. The nearshore area is one which is very sensitive to
human development and activities. Erosion from landside activities creates sedimentation; nearshore fertilization
of lawns contributes unwanted nutrients; boating can lead to waterside erosion and sedimentation; walking and
hiking can destroy vegetation; and human intrusion in sensitive areas may destroy important wildlife habitats and
travel corridors. The nearshore zone is also the portion of the lake where all water uses originate, whether

swimming, boating, fishing or waterskiing,

Several studies have indicated that shallow areas around the lake’s perimeter are especially sensitive to
boat propeller action. Propellers tend to stir up sediments and resuspend nutrients in the water column, A
study in 1979 on Florida lakes* suggests that this resuspension may occur to a depth of 15 feet with a 50
horsepower engine. Regardless of the precise implications of the cited studies, there is substantial support for
the conclusion that the impacts of land and water use are quite significant in the nearshore zone. By examining
Map 7-5, a portion of Squam Lake, closely, one can see that the shoal line, approximately five feet in depth,
along many shoreline areas is at or beyond the 250 foot distance from shore, and in some cases is close to the
500 foot distance.

This surface water zone is intended to function essentially as a "quiet” zone. Within the zone
recreational activities - swimming, non-motorized or muscle-power craft, and motorized craft moving through
this zone at headway speed (approx. 5 MPH) will be the primary permitted uses. The extent of this zone shall
be 250 feet out from and parallel to the shoreline. Regularly spaced markers should be employed to identify
the extent of the zone. Table 7-4, which is based on a computer analysis of the Squam Lakes indicated that the
250" quiet zone around the shore of the mainland encompasses 1,260 acres.

* Y. A. Yousef, "Changes in Phosphorus Concentrations Due to Mixing by Motorboats in Shallow Lakes",
North American Lakes Management Conference, Kellogg Center for Continuing Education, Michigan State
University, 1979. '
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Wildlife Protection Zone

The uniqueness of the Squam Lakes experience results from the special interplay of lakes, islands,
mountain setting, vegetation and wildlife. Of these characteristics, perhaps the most unique is the special
attraction of the wildlife community. Unfortunately, one of the first impacts of man’s activities is the loss or
diminution of this very special characteristic of the watershed. This plan therefore must place emphasis on the
protection and preservation of the special values of the wildlife resource.

With the valued assistance of the Audubon Society of NH, the Loon Preservation Society, the NH Fish
and Game Department, NH Natural Heritage Inventory, and the Squam Lakes Advisory Watershed Committee,
important wildlife resources have been identified and mapped. While the majority of the water-related habitat
areas will be protected within the proposed nearshore water zone, an additional 250 foot buffer area is proposed
along shoreline with known loon nesting sites, for a total of 500 feet parallel to the shoreline. Map 7-4 illustrates
the extent of this 500 foot wildlife protection zone. The zone comprises 1,648 acres of water, and is intended
to establish a water area which will minimize the conflict between boaters and important wildlife areas, i.e., such
as loon nesting areas, by requiring that movement through these zones be at a reduced or headway speed. The
limits of this zone could be identified with suitable markers. Since the critical time for nesting loons is the
period when the chicks are being raised in the spring and early summer, the additional buffer is actually
unnecessary for the remainder of the year. However, given the difficulty of educating the public relative to the
need for protecting these critical sites, it is felt that a district which changed in size on a seasonal basis would
be confusing and difficult to administer. Thus, a permanent 500 feet buffer zone is recommended along these
shoreline habitats. The water areas of the following coves are almost entirely covered by this wildlife protection
zone: Squam Cove, Bear Cove and Carns Cove and, to a large extent, Dog Cove.

General Activity Zone
Under the proposal to create activity zones for the Squam Lakes, the remainder of the lake would be

designated as a General Activity Zone. Speed limits, types of use and related impacts would be governed by
existing statutes and rules.
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Boating Use Standards

The area of surface water required or used by boats of different sizes is based on standards as reported
by OSP in 1985° Table 7-6 summarizes the results of applying these standards to the number of watercraft
identified during the 1988 Squam Lakes Association shoreline census, and each of the eight boating surveys
conducted in 1988 and 1990. There are two columns for the census and two columns for each boating survey.
The first column in each case indicates the number of watercraft, identified by type, and the second column
indicates the number of acres of water surface required by each type of boat, as a result of applying the
appropriate standards to each type.

Recognizing that the sampling presented is limited, several preliminary conclusions have been drawn
from Table 7-6. The first column shows that if all the water craft identified in the Squam Lakes Association
census were in use at the same moment, the capacity of the lakes would have been exceeded by approximately
50 percent based on the proposed standards. The total area of water surface required would exceed 12,137
acres. It is important to remember however that the prior section determined that at no time did the

participation rate or number of boats in use exceed 20 percent. (The one poor weather day saw a use rate of
10 percent).

Additional conclusions from Table 7-6 more clearly define characteristics of boating use. Obviously,
poor or threatening weather reduces the level of boating or allocated lake use activities. All the activities which
were identified on July 2, 1988 could have taken place on a pond of approximately 1000 acres without exceeding
the capacity of that pond.

Finally, by calculating boating area needs based on the 20 percent participation rate (see discussion
under Present Boating Use on page 7-11 and 7-12), and comparing that use with the total available water area,
a conclusion is that it is unlikely that the overall boating capacity of the Squam Lakes is exceeded during the
summer season, based on the proposed standards.

As stated earlier, these conclusions are based on limited data. It is extremely important that the Squam
Lakes Association continue to take an annual census and regular surveys of on-lake use, and that the results be
reevaluated each year. Verification of the concept of a participation rate, or a boat use ratio, will be valuable
as OSP attempts to evaluate use levels on other lakes and great ponds. This updated information will assist the
agency charged with regular review of this Plan as well. :

5 Lakes and Great Ponds Report, 1984 - 1985, Volume 2: Report to the General Court; New Hampshire
Office of State Planning, May 1985, This report provided standards, based on several studies, which indicated
that large power boats require/use an area of approximately 8.8 acres; small power boats require/use an area
of approximately 4.3 acres; and non-power boats require/use approximately 1.5 acres. These numbers were
specifically derived from a Bureau of Outdoor Recreation publication based on interviews, field observations,
and reviews of State Comprehensive Outdoor Recreation Plans.
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Table 7-7 includes the results of boat carrying capacity calculations for the nearshore and general
activity zones respectively. The table indicates that the maximum number of large power boats in use on the
main body of the lake, or general activity zone, at any one time should not exceed 395. This calculation assumes
that the mix of use between large and small boats would be approximately the same as determined during the
surveys. Additionally, the general activity zone could support no more than 202 small power boats, or a
maximum of 597 power boats in this zone. This total is two to three times greater than the total number of
power boats observed in the 1988 and 1990 surveys.

The nearshore activity zone could support up to an additional 170 small power boats (this assumes
headway speed) and 353 muscle or wind power small craft based on the suggested standards. The total number
of craft that could operate in the two zones under the suggested standards, without exceeding the lakes capacity,
would be 1,120.

Table 7-7. Boat Carrying Capacity by Lake Area and Boat Type®

Lake Area Watercraft
General Activity Zone 4,344 Acres
(8.8%9 Large Boats - 80% 3,475 Acres 395
(4.3%°) Small Boats - 20% 869 Acres 202
597
Nearshore Activity Zone 1,260 Acres
(4.3°°) Small Power - 58% 731 Acres 170
(1.5* Muscle/Wind Power - 42% 529 Acres 353
523
1,120

The preceding numbers are based upon the suggested standards and the existing mix of boats. The total
number of boats could increase from 767 to approximately 1,180 if the number of large power boats were
reduced to zero and only small power and non-power boats remained. This suggests a range of numbers that
could be considered. Furthermore, these calculations indicate that an increase in access coupled with a decrease
in boat size would enable the lake to accommodate more users with minimal, if any, increase in impact.

® The acreage of water included in the wildlife protection zone (1,648"°) was deleted from the total water
area (7,251”°) prior to calculating boat use capacity. :
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Calculated Requirement for Public Access Points to the Lakes

The State’s Public Access Advisory Committee is presently revising the Office of State Planning’s
preliminary draft report on public access for New Hampshire, which among other things proposes a basis for
public access points to great ponds with over 1,000 acres of surface water. The draft report proposes that public
access points should occur on an average of one for each five miles of shoreline, and further, suggests that each
public access should serve approximately 1,000 acres of surface water. (This figure ranges from 700°° to
1,200%°.) These two standards are combined to account for the variety of shapes of particular waterbodies. For
example, a highly irregular shoreline would result in an excessive number of accesses, based on shoreline
calculations despite the fact that the surface water acreage might be relatively low.

The preliminary report also contains a calculation of the optimum number of public access points for
each lake with an area in excess of 2,500 acres. Table 7-8 reproduces the information included in that report.

Table 7-8. Public Access Points Recommended by
Public Access for New Hampshire Preliminary Draft

Great Ponds in Excess of 2,500 Acres

Surface Water Shoreline Surface Water
Acres Miles Accesses Area Service
First Connecticut 2,807 194 4 700
Massabesic 2,512 26.2 3 840
Newfound 4,105 19.8 4 1,025
Ossipee 3,001 10.6 3 1,030
Squam 6,764 60.5 9 750
Sunapee 4,085 29.6 5 820
Umbagog' (NH) 4,532 25.1 5 910
Wentworth - 3,017 140 3 1,005
Winnisquam (38,029) 4,264 282 6 710
Winnipesaukee 44,586 2400 48 930
79,763 4734 90

'Total Area = 7,850
Total Shoreline = 43.2 mi
Figures shown are for the New Hampshire portion.

Source: NH Office of State Planning, Public Access for New Hampshire preliminary draft, January, 1990.
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Table 7-8 indicates that 9 public access points were initially calculated as appropriate for the Squam
Lakes, based on the combined standards. While no public access points presently exist on the lakes, based on
the current definition of public access in RSA 271:20, which is limited to State-owned or controlled access to
public waters, the inventory on page 7-10 of this chapter identifies seven (7) accesses on the Squam Lakes. This
chapter suggests that areas zoned as wildlife habitat should generally be restricted to headway speed, and that
at critical times (ie. hatching/brooding for loons) there should be no boating activity. Table 7-7 indicates that
the available water area, or the area excluding wildlife habitat protected areas, is 5,604 acres (4,344 acres +
1,260 acres). If this available water area figure is used in place of surface water acres in Table 7-8, then the
number of public accesses recommended for Squam Lake would be six (6).

Based on the assumptions and standards which have been employed above, it appears that the use of
available water area recognizes the sensitive nature of the lakes, and that the location of six (6) public access
points on the Squam Lakes is reasonable. In order to achieve this, it is assumed that the State definition of
public access would be broadened, to include access provided by public entities other than the State and private
entities, possibly for a fee. Given this assumption, the near term development and/or rehabilitation of 2-3 public
accesses in combination with the four (4) existing access points available to the public’ would meet the
foreseeable needs of the Squam Lakes. Careful consideration needs to be given to how the opportunity for
multiple use at public access sites is provided. Such sites might incorporate picnicking, boating and/or
swimming,

Boating Program for Squam Lakes

The carrying capacity levels for boating calculated for the Squam Lakes, if realized, would result in a
substantial increase in existing boat density. These calculations are intended to reflect a reasonable or optimum
capacity for boating in the long term. A primary conclusion to be made from these calculations would be that
a reasonable increase in the number of boats over a period of time would not be likely to have a negative impact,
if this were accompanied by measures which focus on controlling the actual areas under use. Such measures
would include continuing operating limitations such as boat speed, particularly the headway speed proposals in
the nearshore and wildlife protection zones. A key recommendation is that appropriate controls as outlined in
this plan be put into place as new boating opportunities are developed.

It is appropriate to consider increasing public access through the mechanism of new boat access. The
program being recommended would assure that improvements would occur in boating operations and monitoring
as new public accesses were developed. The addition of 2-3 public access points is recommended over the next
five years, and would result in an increase of 30 boats per new access facility, over and above the present level
of boating, or a change of about 10-15 percent. The total increase in boating resulting from this
recommendation would approach 30 percent spread over a period of five years, assuming that the new public
access facilities could be developed in that time frame.

7 Of the seven lake access areas listed on page 7-10, the following can be used by members of the public
who are not residents of watershed towns: 1) site on the Squam River; 2) Five Finger Point; 3) Ashland Town
Beach; 4) NEFFA property. ‘
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The number of small and large power boats identified during the SLA census as presently being located
on the Squam Lakes is approximately 1,200. This number of power boats is presently being serviced and
provided access by existing marinas and launch facilities. These marinas can continue to service the number of
such boats that might be active at the level of use indicated in Table 7-7. As a result, there does not appear
to be a need for the public sector to be concerned with large boat access at this time, as the private sector can
continue to provide for these needs. Therefore, it is further recommended that the public sector focus its scarce
resources on providing access to small boats and other lake users, and on creating a better distribution of the
users.

Location of Additional Lake Access Sites

Another concern involves the location of the existing marinas, and consequently, the boat storage areas
at the westerly end of Squam Lake. Providing additional access to the lake in this area would only exacerbate
the deasity and congestion problems that exist. The need expressed for additional access to Squam Lake stems
partly from the fact that fishermen or other recreational boaters must traverse its entire length in order to fish,
to sail, or canoe. The provision of additional lake access points which might be designed for small power and
carry-in or car-top boats hikers and/or swimmers could provide for these needs.

Finally, the careful location of public access points, and the location and control of parking facilities,
can be utilized as methods for assuring that access levels remain within the ability of the lakes to absorb such
uses.

The location and size of existing access facilities on Little Squam Lake and at the channel at Holderness
are adequate for the existing boating population in these locations, although these facilities may need to be
modernized and modified as part of the overall watershed access program. They serve the immediate needs of
the boating public, despite the fact that their location tends to concentrate all users on the westerly end of
Squam Lake. This report does not include a recommendation for adding additional access points which would
involve the level of servicing, maintenance or storage facilities which are presently in existence. Municipal
governments should work with the existing operators to improve the marinas and to encourage elimination of
any existing or potential problems.

Two new public access points with boat ramps should be located on Squam Lake. The site design of
these facilities, including adequate parking, should be consistent with standards for small and multi-use public
access points being developed by the Public Access Committee and contained in the Committee’s report, Public
Access Plan for New Hampshire’s Lakes, Ponds and River. Environmental assessment studies of any potential
sites should be carried out as recommended in this report. Locations for public access should be considered
for the southeastern, and/or northeasterly sections of Squam Lake, in areas where there would be minimal
impact on the wildlife community and existing development. The location of these facilities on the noted areas
of Squam would provide public access opportunities which would meet State standards as they are presently
being considered.
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There is an existing boat access on the Squam River which is difficult to find. It is recommended that
an effort be made to incorporate nearby State land adjacent to a dam into this site for parking and/or additional
purposes. This might result in a third public access point, in Ashland, which would include adequate parking,
a picnic site and signage as an historic site.

Finally, carry-in boat launching and/or trail access facilities should be located at various locations over
time to provide additional public access to the Squam Lakes.

New access points must be carefully managed so as to maintain water quality and avoid adverse impacts
on the public health, safety and welfare. Adequate parking facilities must be provided, as well as safe entrance
ways into sites from public thoroughfares. Consideration should also be given to the provision of public toilets,
pump-out facilities and information/education programs concerning boating safety and environmental awareness.
Inspections of boats for the presence of aquatic milfoil should also be incorporated as a means of limiting the
spread of this nuisance plant in the Squam Lakes.

Boating Safety

In addition to issues such as numbers and sizes of boats, provision of access to public waters, and
concern for protecting shoreline and natural habitats, this plan needs to address the issue of boating safety.
Because of the growing intensity of boating use on Little Squam and parts of Squam Lake, and to a greater
extent, other lakes in New Hampshire, it is recommended that the State of New Hampshire institute a program
of licensing power boat operators. The purposes for the recommendations are to widen familiarity with State
boating laws, and to promote an increased proficiency in boat handling on the part of power boat operators.
The proceeds from licensing fees should be dedicated to the support of educational programs to improve safety,
and to otherwise manage boating on the Squam Lakes as well as other public waters of the State. Power boat
operator licensing is proposed as a statewide system, not limited to the Squam Lakes area. This licensing
program could be considered to apply to persons operating larger power boats, €.g. in excess of 40 horsepower
engines.

Time Zoning

The concept of time zoning as a measure to control or regulate boating activity received some
consideration during the development of this plan. While no specific recommendations are included here as
to how time zoning might be applied to the Squam Lakes, or for that matter, whether it is needed, the following
ideas are offered to stimulate discussion about this approach.

Time zoning or time restrictions seem to fall into two types: restriction as to time of day and restrictions
relating to the day of the week. Certain uses of power boats, such as waterskiing or high speed cruising, could



be restricted to mid-day hours as a way of limiting the impacts of these activities (noise, speed, and wake) on
shoreline property owners, swimmers and other boat operators. Many lakes in New Hampshire employ either
formal or informal restrictions of this kind during late afternoon or evening hours, and these are especially suited
to the enjoyment of a peaceful lake boating experience.

The second form of time zoning would restrict the use of power boats on certain days of the week,
particularly weekend days when problems associated with boat congestion and use seem to occur most
frequently. An alternate day approach, where certain boating uses or boat speeds are regulated on one day and
not on the next, might be a solution to problems associated with heavy boat use on a lake or part of a lake. One
means of implementing an alternate day zoning approach could be to restrict the launching of large power boats
on the restricted day(s) at any new public boat ramps.

These ideas are intended to stimulate thoughtful discussion among the Squam Lakes community as to
the need for and nature of such restrictions.
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Conclusions

Extensive access facilities within the Squam Lakes watershed are provided by municipal, private and

non-profit organizations. They include access for boating, swimming, camping, fishing, hiking,
picnicking, birdwatching, visual enjoyment, or similar recreational activities.

Based on the definition of public access adopted by the legislature as RSA 270:20a there is no public
access to the Squam Lakes. This definition requires that a public access be "controlied or owned by
a State agency."

There are seven (7) access points on the Squam Lakes which are owned or controlled by a governmental
entity or non-profit organization.

The State’s definition is overly restrictive to the extent that it does not recognize access provided by
another government or a non-profit organization as public access.

Concerns related to boating on the Squam Lakes include difficulties connected with boat distribution
and congestion, in addition to the usual concerns related to location of ramps, speed, and safety.

The problems of boat distribution and congestion are at least partially due to the location of the marinas
at the westerly end of Squam Lake.

The existing marinas preseatly provide, and should be able to continue to provide, services to the largest
boats.

The Squam Lakes Association census and surveys provide a basis for establishing a potential boat use
or participation rate of 20 percent for Squam. The concept of a participation rate is useful in
determining the potential impact of additional access to public waters.

Existing literature reviewed by OSP based on field investigations, user interviews and reviews of State
Comprehensive Outdoor Recreation Plans, provides reasonable standards for use in calculating boat
carrying capacity for the Squam Lakes. Such a calculation is helpful when considering the impacts of
additional lake access facilities.

Standards developed by the Office of State Planning for determining the number of access facilities,
which are related to length of shoreline and surface water service area, provide the basis for determining
the number of accesses which are generally appropriate for the State’s lakes and great ponds.

The application of these standards, modified to recognize the sensitive nature of the Squam Lakes by
applying the concept of "available surface water area," results in a calculated need of six (6) public
access points for the Squam Lakes.
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16.

Given the number of existing accesses, there should be 2-3 new or rehabilitated public accesses on the
Squam Lakes. These public accesses should include opportunities for boating, picnicking and swimming.
Additional public access facilities incorporating trails and opportunities carry-in small boats and canoes
should be provided over time.

Public access can also be gained by providing for scenic overlooks and opening scenic views.

Improved and/or increased access by boats to the Squam Lakes could result in negative impacts on the
resource and the potential for additional safety problems.

These potentially negative impacts must be minimized or eliminated through careful environmental
controls, planning, the increased presence of safety services personnel, and provision of information to
the public about boating regulations and other related issues.

The level of boating or potential increases in boating can be controlled by locating and limiting transient
parking areas in such a way that the capacity of the lake will not be exceeded.



Recommendations

The Legislature should change its definition of public access, to include access points which are provided by
municipalities and, as appropriate, non-profit organizations, as long as they are available to a broad spectrum
of the general public at a reasonable fee. :

The Squam Lakes Association should continue to undertake an annual boat/facilities census, to include
weekday as well as weekend use; undertake regular non-lake surveys; and provide this information as part of
the ongoing review of the recommendations of this plan.

The State and municipalities in the watershed should accept standards for boat/surface water area use and
public access similar to those developed for this report, and a methodology for calculating carrying capacity,
as measures to preserve the unique natural qualities of the Squam Lakes for all lake users. These standards
should be reviewed in light of changing conditions, and modified as necessary.

The State should endorse the need for six (6) public access sites as a reasonable goal for the Squam Lakes.
These facilities should provide access to small boats and other lake users, and should include a variety of trails
or carry-in boating sites, swimming and other recreational areas.

Of the six (6) recommended accesses, two or three new and/or rehabilitated public access points should be
provided. These should include two new public accesses in the easterly portion of Squam Lake and the
rehabilitation and enlargement of the existing site in Ashland, accompanied by dredging necessary to restore
a navigable channel.

Municipalities should encourage the maintenance and upgrading of existing informal, untended boat access
points.

Selection of new access sites should be based on a thorough investigation of alternative sites from an
environmental perspective, and should incorporate careful site design to accommodate reasonable lake uses
and to control parking.

The available parking facilities for transient boaters should be inventoried. State and local government should
utilize parking capacity and availability as one means of assuring that the level of use does not exceed the
recommendations of this plan.

Municipal governments should work with marina owners to improve existing conditions and to minimize
problems associated with marina operations.

The State and the municipalities within the watershed should develop a long range plan to reduce the size and
power of boats on the Squam Lakes, at the same time that improved public access opportunities are being
expanded.



Limitations on boating activity in or near designated sensitive habitats or other critical areas are an integral
part of the Squam Lakes Watershed plan. The State and municipalities should adopt the proposals to create
three activity zones for the surface water of the Squam Lakes: a nearshore activity zone, a wildlife protection
zone, and a general activity zone.

The access section of the Squam Lakes Watershed Plan should be reviewed and revised as needed, but at least
once every five (5) years.

The Legislature should establish a powerboat operator licensing system to increase awareness and
understanding of State laws and rules and, through required training and testing, to ensure a higher level of
boat operating proficiency. Fees collected from the proposed operator license as well as present boat
registration should be dedicated to the Department of Safety for boating education, safety and management
purposes.

The State and the municipalities within the watershed should investigate the need for and the feasibility of time
zoning as a means of regulating certain power boat activities.

New public access points should be well managed and should include sanitary facilities, provision for safe and
adequate vehicular access and information/inspection programs for boating safety and environmental
protection. '






Chapter 8. Land Management - Local Government

Introduction

Chapters 4 through 7 of this report address four substantive areas of the Squam Lakes Watershed Plan:

Land Use Consistent with the Natural Capability of the Watershed
Water Quality

Wildlife Habitat

Access

These chapters describe existing conditions, identify issues, problems and opportunities and present
goals and policies for the watershed management planning process. This chapter presents implementing actions
which are recommended for consideration by local governments. These recommendations are highlighted at the
end of the individual sections which follow, as well as at the end of the chapter.

Master Plans

All of the towns in the Squam Lakes watershed have master plans which are relatively current, ranging
from 1981 to 1990 (Table 8-1). These plans and the planning process on which they are based are important
expressions of community desires for guiding future land use in the respective towns. As conditions change, it
is important for communities to reassess and revise the goals and policies which lie at the heart of their land
use plans. There are important legal reasons for maintaining a current master plan, since it serves as the basls
for land use regulations and capital improvement programs for the town.

Watershed communities should review and update their master plans on a periodic basis. Every five years is
recommended by RSA 674:2 VIII for local water resources management and protection plans.



Table 8-1. Regulations by Town

Zoning' Subdivision' Site Plan' Capital
Master Plan Ordinance Regulations Review Improvements
Regulations Program
Ashland 1986 1985/90 1974/89 1986/87 -
Centre Harbor 1990 1969/90 1967/90 1976/86 -
Holderness 1984 1985/90 1970/89 1989
Moultonborough 1982 1985/88 1973/88 1986 1989
New Hampton - 1985 1986/90 1971/89 1986/1980° 1989
Sandwich 1990 1969/90 1967/90 1983/90 -

Source: NH Office of State Planning, 1990

Local Water Resources Management and Protection Plans

In 1986, the legislature established the Water Protection Assistance Program within the Office of State
Planning (RSA 4-C:19). The purpose of the program is to encourage municipalities to evaluate their water
resources and to develop measures for the protection of both groundwater and surface water. The statute
directed OSP to develop administrative rules to provide guidance for municipalities in the development of local
water resources management and protection plans, to be adopted as part of the conservation and preservation
section of their master plans. The original rules took effect on January 20, 1988. Subsequent revisions to the
rules were made on August 20, 1990, to simplify and add flexibility to the planning process. According to the
rules, a local water plan should provide a descriptive evaluation of a municipality’s surface water watersheds to
include the wetlands, floodplains, lakes, ponds, rivers and perennial streams. Groundwater resources within the
town should also be evaluated, to include bedrock as well as stratified drift aquifers. The water plan should
identify potential threats to water resources and project the municipality’s future need for these resources. After
providing an analysis of the town’s existing regulatory framework, the plan should present a strategy of both
regulatory and non-regulatory mechanisms for the long term management and protection of the town's water
resources. A local water plan must be submitted to OSP for review and written comment relative to its
consistency with the State rules, prior to local adoption.

Municipalities are further encouraged by the Water Protection Assistance Program to adopt local land
use controls with which to implement their local water plans. An amendment to the statues, RSA 4-C:23 took

' Date of Adoption/Date of most recent update.

2 Mobile Home Park/Earth Excavation.



effect on June 30, 1989. The new section is entitled Regional Water Resources Management and Protection
Plans. This statute authorizes and encourages municipalities to enter into agreements with other municipalities
for the purpose of developing and implementing regional water plans and ordinances. The purpose of these
regional plans is to enhance the effectiveness of local water plans, where the need for protective measures
extends beyond municipal boundaries. The statute specifies that an intermunicipal agreement to develop
regional water plans must be adopted pursuant to RSA 53-A. Each municipality would have to make a
commitment in the form of an ordinance, resolution or other action to enter into the agreement. This authority,
which has not yet been utilized by New Hampshire municipalities, would be an appropriate mechanism for
watershed management planning in the Squam Lakes watershed.

Most of the data required to develop local water resources management and protection plans has been
compiled and entered into NH GRANIT as part of the inventory phase of this project. The Lakes Region
Planning Commission (LRPC) now has a PC ARC/INFO workstation, and therefore has access to the GRANIT
data base. It is recommended that the planning boards in the Squam Lakes watershed work with the LRPC,
either individually or cooperatively, to prepare local water plans for inclusion in their municipal master plans.
If the option of entering into an intermunicipal agreement for watershed planning is chosen, the planning boards
will be breaking new ground. Their efforts would serve as an example for municipalities in other lake watersheds
statewide.

Municipalities within the watershed should enter into a formal cooperative effort to prepare a regional water
resource management and protection plan that is consistent between municipalities. Planning boards should
adopt the portion of that plan that pertains to their municipality as part of the conservation and preservation
section of their master plans (RSA 674:2,VIII).

Local Regulatory Measures
Zoning

RSA 674:16 authorizes the local legislative body of a city or town to adopt and amend a zoning
ordinance for the purpose of promoting the health, safety or general welfare of the community. Such ordinances
are designed to regulate and restrict the use of land within the municipality. They often include maximum
limitations for the density, height, number of stories and sizes of buildings and other structures. They specify
areas, or zones, within the municipality where land and structures can be used for business, industrial, residential
and other purposes. A listing of land uses that are permitted and prohibited, or permitted by special exception,
is usually included for each zone within the community.

The purpose of a zoning ordinance is to regulate the use of land in a manner that promotes the health
and welfare of a municipality. It should include requirements to lessen congestion in the streets, secure safety
from fires, panic and other dangers, to provide adequate light and air, to prevent the overcrowding of land and
to avoid undue concentrations of populations. The ordinance should be designed to facilitate adequate provision
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of an infrastructure to meet municipal needs for such services as transportation, solid waste facilities, water,
sewerage, schools and parks. Map 8-1 illustrates the existing zoning districts in the watershed towns. See
Appendix A for more specific details of zoning ordinances for each of the towns.

Consistency of Zoning Ordinances

Table 8-2 compares the dimensional requirements contained in the local zoning ordinances, other than
those related to shoreline or waterfront development, which are found in Chapter 4.

The zoning ordinances of the towns in the Squam Lakes watershed should be consistent with one another,
particularly with regard to permitted uses in zoning districts along common town boundaries. Also, distance
requirements such as building setbacks and minimum frontage on waterbodies should adhere to commonly
accepted standards among the towns in the watershed.

Environmental Characteristics Zoning

Overlay Districts for Natural Resources Protection and Management - It is common for municipalities to
recognize the importance of critical resource areas by adding protective overlay districts to their townwide zoning

ordinances. An overlay zone is so called because it adds special protective requirements or higher standards
within an area that is delineated as a special resource. The boundaries of that resource usually do not coinc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>