2017 Squam Watershed Report

the SLA’s annual report of conservation work in the Squam Watershed

Since 1904, the Squam Lakes Association (SLA) has been
committed to protecting and improving the Squam Lakes and
Watershed. While each season brings a new set of challenges,
our continued progress and success ensuring the health of
the lakes are apparent. This year, we piloted the ten person
Squam Conservation Internship (SCI) and have plans to
transform the program to a year-round conservation team
that will drive our mission forward. This group will tackle terrestrial and aquatic invasive species removal, build new hiking
trails, improve the existing trail network, monitor more water
quality sites around the shore and tributaries, and support the
completion of the Squam Watershed Plan. This new program
enhances our understanding of water quality dynamics, develops conservation leaders, and protects this special place from
lake to summit to sky.
For the SLA and our conservation partners, 2016 marked
another successful year in our mission to conserve the Squam
Watershed. We continued our 37-year-old water quality program with the support of private donors and the New Hampshire Charitable Foundation by incorporating three new water
quality meters. Our success in variable milfoil removal in Big
Squam enabled us to concentrate efforts in the Squam River,
pulling a greater volume of milfoil than we did in the previous
year. To support land conservation in the watershed, we continued the steady attack on terrestrial invasive species, actively
maintained existing trails, and developed a network of SLA
trails throughout the Squam Range. This past year we engaged
the local community in updating the Squam Watershed Plan
through multiple public involvement opportunities including
meetings, surveys, and visioning sessions. In partnership with
Plymouth State Univeristy, SLA hosted two Master’s thesis
research projects.
This fifth annual report is primarily composed of data gathered in 2016. The successes outlined here serve as a launching
pad for the Squam Watershed Plan as we build and strengthen
our conservation programs into the future and continue to protect the Squam Watershed for generations to come.

Parameter

Current State

Water Quality

healthy

Milfoil-Squam Lake

fair, improving

Milfoil-Little Squam Lake

fair, improving

Milfoil-Squam River

impaired, improving

Loons

impaired

Land Conservation and Trails

healthy, improving

Fishery-Coldwater

fair, improving

Fishery-Warmwater

healthy

Boating

fair

Terrestrial Invasives

fair, improving

Get Involved!
Participate. Protect the Squam Lakes Watershed for
present and future generations.
Volunteer. Help monitor the watershed for the proactive
protection of lake resources.
Support. Be a champion of the SLA’s mission by
donating.

Water Quality

data collected by the SLA, University of New Hampshire, and Plymouth State University

The Squam Lakes continued to display excellent water quality in 2016.
Main indicators include water transparency, measured with Secchi disks,
chlorophyll levels, and total phosphorus. These data points allow us to track
the aging of Squam. As lakes transform over thousands of years–from clear, glacial
lakes to nutrient enriched, plant and algae-filled eutrophic lakes–water transparency
decreases and chlorophyll and phosphorous levels increase. We monitor these parameters across the lake to understand if human activities are accelerating Squam’s
aging process. We are happy to report that all monitoring sites on the lake fall within
New Hampshire’s healthy water standards.

transparency
(meters)

chlorophyll Phospho(ppb)
rus (ppb)

Sandwich
Bay

8.7

1.8

6.1

Kent Island

9.5

1.4

7.2

Moultonboro Bay

8.3

1.6

6.7

In addition to the regular water quality monitoring, the SLA collaborates with
researchers at Plymouth State University (PSU) who focus on water quality in the
Squam Watershed. PSU graduate student Anju Shrestha recently completed her
Master’s thesis on phosphorous concentrations in Squam tributaries during storm
events. Her research suggests phosphorous concentrations vary during storm events,
and levels are at their highest during peak flow. This research will have meaningful
implications for the Squam Watershed Plan to help identify areas and inform design
plans for phosphorous reduction.

Sturtevant
Bay

7.8

1.6

6.4

Dog Cove

6.7

1.8

6.8

Piper Cove

7.2

1.9

7.3

Cotton Cove

5.7

1.8

7.9

Livermore
Cove

7.3

2.1

6.2

PSU’s professor Lisa Doner has implemented a series of temperature sensors in
Squam’s deepest point, near Deephaven Reef. These sensors record the temperature at every meter in 15 minute intervals; the frequency of data collection provides
insight into how weather conditions impact lake conditions. The February 2014
through May 2017 temperature profile is displayed below.

Rattlesnake
Cove

7.7

2.2

5.0

Deephaven

9.9

2.1

5.1

Loon Reef

10.5

1.5

4.1

Little Squam
West

7.8

1.9

6.7

Little Squam
East

7.8

1.9

5.6

less than 3
parts per
billion

less than 8
parts per
billion

Year-round monitoring of Deephaven Reef is complemented by ice-in and ice-out
monitoring by a camera on the summit of West Rattlesnake. We will also install
weather stations near Deephaven Reef and at SLA headquarters to further understand temperature dynamics in Squam. Data gathered from this collaborative project
will help us understand the impacts of a changing climate and variable weather patterns on Squam.

NH DES
healthy waters limit

deeper
than 4
meters

Values are in
meters above
anchor: 1 m is
nearest the
bottom (black
line), 26 m is
nearest the
water surface
(yellow line)
Water depth
varied from 2729 m. The
uppermost
sensor was
usually within 3
m of the water
surface.
In 2015-15, buoy
placement water
depth precluded
the 26 m sensor.
Temps are at 15
minute intervals

Variable Milfoil Management

data collected by the SLA

The warm winter months and early ice-out of 2016 resulted in
a high volume of grow back of variable milfoil across the Squam
Lakes waterbodies. The 3,717 gallons removed in 2016 reflects the
intense regrowth as well as the increased effort in the thick milfoil
areas in the Squam River. Milfoil growth continues to remain low and
controlled in Big and Little Squam – the DASH (Diver Assisted Suction
Harvester) is now primarily used in Squam River. Areas of the River remain dominated in by milfoil, but in 2016 we dedicated 76% of removal
time to this portion of the Squam waterbodies. We hope that in years to
come our efforts continue to push milfoil downstream and work toward
eradication from all Squam waterbodies.
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data collected by the Loon Preservation Committee

There were 17 nesting pairs of loons in the Squam Watershed in 2016. Loons
on Big Squam produced just one viable chick in 2016. However, two loon chicks
survived in both Little Squam Lake and White Oak Pond. In 2016 New Hampshire legally restricted the sale and freshwater use of lead fishing sinkers and jigs weighing one
ounce or less. As lead
poisoning from ingested
Squam
Watershed
Loons
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lead fishing tackle is the
18
leading known cause of
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adult loon mortality in
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New Hampshire, this
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new law will help reduce
loon mortality on Squam.
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Photo: Kittie Wilson

Support Squam Loons! Use only non-lead fishing tackle,
stay at least 150 feet away from loons, respect signed
and roped nesting areas, and boat slowly through areas
that have loon chicks. Please report any sick, injured,
or dead loons to the Loon Preservation Committee
at (603) 476-5666 and visit www.loon.org for more
information.

data collected by NH Fish and Game Department

Number of Salmon captured in netting efforts

Coldwater fishery (smelt, salmon, trout)
Squam Lakes Salmon 2011-2016
Fall 2016 marked the first season of salmon netting since the experimental stock400
ing of larger age class salmon. New Hampshire Fish and Game (NH F&G) noted
350
initial success from this experimental stocking program, which has stocked Squam with
340
300
much larger yearling hatchery product (about 10 inches) since the fall of 2015. NH F&G
250
followed the same stocking regime in fall 2016, and will evaluate both cohorts again in
235
fall 2017 netting operations. 2016 saw the best documented overall numbers and indi200
vidual survival in at least five years. The restocking program is providing encouraging
150
data indicating salmon populations will rebound from the decline witnessed in the past
100
five years.
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Warmwater fishery (large- and smallmouth bass)
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The annual young-of-the-year report from NH F&G indicates small- and
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largemouth bass populations remain healthy in the Squam Lakes. In 2014, the
SLA partnered with the NH F&G in a three-year study funded by NH Bass Nation to
investigate if bass migrate back to Squam Lake after being released in Little Squam. Thirty-five percent of bass released in Little Squam reached
the Channel in 2016. Results from this study indicate bass will return to Squam Lake after release in Little Squam.

data collected by SLA and the Squam Lakes
Conservation Society

Land Conservation and Trails

Together, the Squam Lakes Conservation Society (SLCS), the Lakes Region Conservation Trust, the Society for the Protection
of New Hampshire Forests, and other organizations protect more than a quarter of the land in the Squam Watershed through
conservation easements and outright ownership. The Squam Lakes Conservation Society protected 192 acres in the Squam Watershed across five properties. Additionally, SLA staff, interns and volunteers hiked and maintained the SLA’s 50-mile trail network. We
also focused year-round effort at the newly conserved Whitten Woods property in Ashland. This project was the result of a partnerships
with the SLA, the SLCS, New England Forestry Foundation, and the NH Land and Community Heritage Investment Program (LCHIP).

Terrestrial Invasive Species
The SLA continues to work with our conservation partners to support invasive species removal throughout the Squam Watershed. In 2016 we continued to focus efforts at the Rattlesnake Trailhead and our headquarters area in Holderness. The Squam
Lakes Natural Science Center hosted invasive pull work days along their trail network, and the Squam Lakes Conservation Society
continued work in the Mill Brook area.
data collected by the SLA, Riveredge
Marina, and Squam Boat Livery

Boating

Gallons of Gasoline Sold

The SLA conducted the 2016 Squam Lakes aerial boating survey
Gallons of Fuel Purchased on Squam at
on August 21, 2016 with aerial support from LightHawk, a nonprofit
Two Marinas, 2006-2016
organization that links volunteer pilots with conservation organiza76,000
tions. The boat count in 2016, with 154 boats counted, is lower than previous
years potentially due to the survey period’s early start time and late date in
74,000
the summer season. In 2016 we continued to observe high boating traffic on
72,000
Little Squam and the western region of Squam. This pattern could be attributed to the density of motorized boat marinas and rentals on Little Squam
70,000
and the Squam River, the minimized risk of hitting rocky reefs or ledges,
68,000
and the proximity of boat launches in both areas. With the exception of
Rattlesnake Cove, the northeastern region of Squam experienced the least
66,000
boating traffic. All boat census and aerial photo survey data are available
64,000
on the SLA website.
The volume of gaso62,000
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line purchased at
Squam
marinas
also
Thank you to the following for contributing
provides information on boat use on the Lakes. Gasoline consumption data coldata, analysis, and expertise to this report:
lected in 2016 indicates a high amount of boat traffic, corroborating reports of a
Loon Preservation Committee
record breaking tourist season in the Lakes Region.
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Conservation through Education
NH Lakes
Plymouth State University’s Center for the
The SLA’s education programs provide anothEnvironment (Lisa Doner, Anju
er avenue for the successful implementation of
Shrestha)
our conservation mission. Through youth proRiveredge Marina
grams, and the many education opportunities
Squam Boat Livery
for youth and adults about conservation and
Squam Lakes Conservation Society
Squam, we are actively developing our comSLA Staff, Volunteers, and Members
munity of Squam conservationists. For more
University of New Hampshire Lakes Lay
information about our education programs, inMonitoring Program
lcuding JSLA, CYSP, Adventure Ecology, and
Speaker Series, visit our website.
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