City of Laconia
Conservation Commission
Wednesday, March 2, 2022- 6:00 PM
City Hall in the Armand A. Bolduc City Council Chamber
AGENDA

1. CALL TO ORDER
2. ROLL CALL
3. SALUTE TO THE FLAG
4. RECORDING SECRETARY
5. STAFF IN ATTENDANCE
6. ACCEPTANCE OF MINUTES FROM PREVIOUS MEETINGS
6.I. Draft Minutes 2/2/22
Documents:
DRAFT MINUTES 2.2.22.PDF
7. OLD BUSINESS
7.I. Stormwater Analysis - Antioch Intern
Documents:
LACONIA_GIS_PROPOSAL.PDF
NUSIANCE FLOOD AREAS MEMO.PDF
8. NEW BUSINESS
8.I. 56 Drummer Trail - Wetland CUP Amendment
Amendment to previous CUP Application to account for 199 sqft of wetland fill.
Documents:
56 DRUMMER TRAIL MEMO.PDF
56 DRUMMER TRAIL OVERALL PLANS.PDF
8.II. Master Plan - Vision Statement Development
Documents:
MASTER PLAN NATURAL RESOURCE 2.9.22.PDF
9. NEW HAMPSHIRE DEPARTMENT OF ENVIRONMENTAL SERVICES APPLICATIONS
10. OTHER BUSINESS
11. LIAISON AND SUBCOMMITTEE REPORTS
11.I. Master Plan Steering Committee Report
12. STAFF REPORT
13. ADJOURNMENT

11. LIAISON AND SUBCOMMITTEE REPORTS
11.I. Master Plan Steering Committee Report
12. STAFF REPORT
13. ADJOURNMENT
This meeting facility is ADA accessible. Any person with a disability who wishes to attend this public meeting and
needs additional accommodations, please contact the department at (603) 527-1264 at least 72 hours in advance
so necessary arrangements can be made.

City of Laconia
Conservation Commission
Wednesday, February 2, 2022 - 6:00 PM
City Hall in the Armand A. Bolduc City Council Chamber
Draft Minutes

2/2/2022 - Minutes
1. CALL TO ORDER
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Chair D. Anson called the meeting to order at 5:57 PM
2. ROLL CALL

Dean Anson, Mike Foote, Robert Harrington, Deb Williams, Stacy Soucy
3. SALUTE TO THE FLAG
The Commission saluted the flag
4. RECORDING SECRETARY

Taylor Daigle, Conservation Planner Technician
5. STAFF IN ATTENDANCE

6. ACCEPTANCE OF MINUTES FROM PREVIOUS MEETINGS
6.I. Draft Minutes - 1/19/2022

D

M. Foote motions to accept the minutes of the 1/19 meeting. R. Harrington seconds. All vote in favor.
7. OLD BUSINESS

7.I. NRI - Feedback Of Recommendation Section

The commission discusses the recommendation section of the updated NRI and provides T. Daigle with
comments. They note that the scenic road designation, aquifer protection district, and invasive species
inventory are all important points. D. Williams suggests some type of recommendation focused on
ensuring that contractors are aware of the sensitive environmental conditions they are working in so that
erosion controls are properly used. T. Daigle suggests some type of letter that is sent out to
contractors that will indicate this.
M. Foote suggest looking into the current setbacks of Roller Coaster Road and whether it makes sense
to add this to the RR2 zone or not.
D. Anson asks about a vernal pool inventory. T. Daigle explains that she can keep documentation of
them as they come in, but the city GIS would not be continually updated with the information
8. NEW BUSINESS
8.I. Wetland CUP - Race Point (Southdown) (244-295-9)
Applicant Phil Brouillard and wetland scientist Jessica Bailey discussed the proposal with the
commission. The lot is located in Southdown and is entirely within the 50’ wetland buffer. They discuss
their plans to go to ZBA next and then planning board. J. Bailey discusses the similarities between this
project and a previous Southdown lot they worked on with the commission. This proposal includes a

8.I. Wetland CUP - Race Point (Southdown) (244-295-9)
Applicant Phil Brouillard and wetland scientist Jessica Bailey discussed the proposal with the
commission. The lot is located in Southdown and is entirely within the 50’ wetland buffer. They discuss
their plans to go to ZBA next and then planning board. J. Bailey discusses the similarities between this
project and a previous Southdown lot they worked on with the commission. This proposal includes a
1727 sq ft home with an 80 sq ft shed across the lot. There will be wetland buffer enhancements with a
82’x2’ rain garden and wetland boundary markers, which were shown to the commission. The
applicants focus on the hardships this lot has gone through with the buffer changes over the years. J.
Bailey also discusses the unmaintained catch basin found on the property.
D. Williams asks about a basement. There will only be slab and a small crawl space. Are the abutters
aware of the project yet? No, they will be notified when the project goes to the ZBA.
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S. Soucy asks for more information on the shed. The shed is 80 sq ft and was added at the request of
the landowners. The commission discusses the location of the shed, the practicality of it, and the
likelihood of encroaching on the wetlands to use the shed. The commission and the applicant decide to
remove the shed from the plans.

D. Anson has concerns over people not following the rules of the buffer in the HOA. J. Bailey vouches
that the projects they’ve worked on in Southdown are being held to high standards with wetland impacts
and that they are properly monitored, etc.
D. Anson asks if there is any chance of vernal pools on the property. J. Bailey says no. D. Anson also
notes that one of the conditions should be that the catch basin is regularly maintained on the property.
T. Daigle will discuss with staff what we can do about enforcing that.
Other comments from the commission include the request for the following deed restrictions: no
wetland filling, no accessory structures, no removal, cutting, or filling in the rain garden, snow may not
be stored in the wetlands (from the driveway), and standard fertilizer limitations for the lawn. There is
discussion of what kind of vegetation removal should be allowed on the property. The applicants and
commission come to the agreement of allowing removal of dead vegetation with hand tools (including a
chainsaw) pre, during, and post construction with J. Bailey’s oversight and direction. To ensure this,
there will be a follow up report on the status of the rain garden and the vegetation in the wetland.

D

9. NEW HAMPSHIRE DEPARTMENT OF ENVIRONMENTAL SERVICES APPLICATIONS
10. OTHER BUSINESS

The commission discusses the green space dimensional changes and the discussions had at the MPSC
and PB meetings. D. Anson will draft a letter stating the commission’s opposition to the proposed
decreases and bring it to the next MPSC meeting.

D. Williams asks about how we can better enforce the erosion and sediment control practices in the city.
There is discussion of fines being enforced, but it is noted that any fines would have to go through city
council. There is discussion of the project on Opechee Street. The commission requests that there be a
security fence added to the project because of the kids walking to and from school. There is also concern
about the vegetation removal on the site, T. Daigle will look into their DES permit.
D. Anson updates the commission on the event to be held at the Loon Preservation Center in July.
D. Anson and T. Daigle update the commission on the Antioch intern and the status of the work. It is
suggested that he will come for a presentation towards the end of the work.
11. LIAISON AND SUBCOMMITTEE REPORTS
12. STAFF REPORT
13. ADJOURNMENT
M. Foote motions to adjourn at 8:10 PM. D. Williams seconds. All vote in favor.

12. STAFF REPORT
13. ADJOURNMENT
M. Foote motions to adjourn at 8:10 PM. D. Williams seconds. All vote in favor.
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Stormwater & Flood Risk Analysis
Student name: Patrick Black
Student ID# 0423085
Course Name: Applied GIS
Course Number:

Project Client:
City of Laconia, Conservation Commission
45 Beacon St. East
Laconia, NH 03246

Supervisors:
Taylor Daigle:
603-527-1264
tdaigle@laconianh.gov

Antioch Advisor:
Mike Akresh
Makresh@antioch.edu
603-444-4444

Dean Anson:
603-581-8620
deananson@aol.com

Introduction
With the increase in extreme storm events, and climate science pointing toward this
increase continuing, the City of Laconia is concerned about flooding impacts which have
overwhelmed the streets and infrastructure of the city. In particular, the dense and developed
Union Avenue area has been heavily impacted. Additionally, the city is concerned about the
impacts to nearby Lake Winnipesaukee’s water quality since it is the city’s drinking water
source.
The city is requesting a stormwater/flood analysis as a first step in determining a plan of
action. The first goal of the project will be to research and gather all existing data and
information about flood conditions into one source.
The Stormwater & Flood Assessment would analyze the land use, development, natural
resources, and management practices in the city. Through an initial delineation of micro basins in
and around the city, runoff estimates would be generated via the NRCS TR-55 method (standard
method for urban runoff calculations) and the revised universal soil loss equation (RUSLE)
would be utilized to evaluate areas of potential erosion risk. Additionally, build out scenarios
would be pursued to establish runoff scenarios if ‘fully developed’ according to the current
zoning plan. answers to the following questions would be pursued:
1. Where are flood prone areas in the community and what is contributing to this risk?
2. What opportunities are there to mitigate flooding by modifying water storage in these
areas?
3. What does a future climate scenario look like in terms of increased flood potential?

Additionally, output from this analysis would support the city’s effort to:
• Identify opportunities to mitigate flooding by utilizing existing natural resources and
landscapes.
• Identify opportunities for mitigation via specific projects/recommendations (zoning,
ecological restoration, NbS, etc.)
• Support outreach and engagement on this issue with the general public.
This GIS analysis would support the city’s efforts in the following ways:
1. Serve as a tool to make the community more familiar with the various risks and concerns,
as well as serve as an educational resource for community members and city staff.

2. Facilitate informed development decisions by planning, conservation, public works, city
council and other key decision makers regarding the impact these decisions would have
on the flooding and stormwater issues both currently as well as projected.
3. Inform recommendation and implementation of mitigation projects for stormwater
management as well as flood prevention.

Learning Objectives
Learning and personal development goals for this project are as follows:
1. Through working with the client, develop a better understanding of the needs of a
municipal planning agency, how best to work across offices and departments to organize
data, structure analysis, and distribute actionable deliverables for multiple stakeholders.
2. Develop a better understanding of where and how data is stored in NH, as I have not
worked on a project in NH before.
3. Learn through doing the TR-55 approach, it’s limitations, and what data is needed to
execute this analysis.
4. Gather and format relevant data for performing a ‘build out’ scenario for understanding
future flood risk

Methods
As agreed upon with the Client, a two phase approach will be utilized for this project, the
intention being to allow room for the results from phase I to inform and guide further analysis in
Phase II. As such, I have divided this section accordingly.
Study Area
I will begin by gathering all relevant data for the proposed analyses:
-

Municipal boundary for the City of Laconia
Surface data suitable for creation of a Digital Elevation Model
Land use
Zoning
Land cover
NRCS SSURGO soil data layer
Atlas 14 rainfall data (tables or layers)
General range of current nuisance flooding

Spatial Analysis methods

Phase I
1. I will start by organizing my data into manageable and intelligible formatting. This
includes creating a mask of the study area, clipping large layers to this mask to decrease
processing time of unneeded data
2. Evaluate stormwater layers obtained from Public Works dept, and determine if they can
be integrated into analysis.
3. Development of a delineated micro basin layer suitable for runoff analysis, as well as a
layer indicating flow accumulation for each basin. I will do this using the ArcHydro
toolkit, potentially using drainage features from current stormwater layers to support
delineation of micro basins, especially in the urban core.
4. Performing RUSLE analysis for entire city area. I will identify the most extreme areas of
erosive potential by reclassifying the initial output into an ‘erosive index’ which will
break out the results into high/medium/low scores. According to the results, and any
existing peer reviewed best practices, I will determine the statistical delineation of these
brackets and indicate them in any mapping or reporting—i.e. High = 100-80 percentile,
Medium… etc.
5. Prepare a layer for buildout and TR-55 analysis. This includes continuing to work with
Michael Simpson (Antioch faculty expert in watershed management) to properly account
for the calculation of Curve numbers for each cover type.
Phase II
Based on results from Phase I, determine specifically which of the following to pursue:
1. Buildout scenarios of current zoning, incorporating various storm events (to be
determined by via research and consultation with Michael) to model current and future
weather patterns.
2. Pollutant Loading Estimation. I would derive this method from the work of Cho & Park
(2012) to attempt an evaluation of pollutant loading into the watershed and/or stormwater
system
3. Zones of severity. For this piece I would work with the results from Phase I, and the
clients at Laconia, to determine areas that merit closer examination. Potential additional
analyses could include hypothetical land use changes and the resulting impact on runoff,
or initial evaluation of site conditions for LID/GI, as well as others to be suggested /
recommended from initial analysis

Summary
Deliverables
•

•
•
•
•

Intelligible presentation of existing and merged data layers, consolidated into one place.
This could include: Public Works stormwater layers, layers in municipal possession (i.e.
parcel or zoning) and layers pulled from NH GRANIT or otherwise derived for the
purposes of this analysis.
ArcHydro basin delineation and flow accumulation maps
RUSLE index
TR-55 runoff calculations organized by micro-basin (this could be map or excel table
depending on needs of client)
Additional deliverables identified throughout the project, including during Phase II.

Timeline
Phase I to be completed by March 15st for review with client shortly thereafter.
- Determination to be made at this time regarding Phase II specifics and timeline.
- Timing is dependent upon timely responses to inquiries and requests for data.
Final Deliverables and report out due by May 1.

Literature Cited:
-

NRCS TR-55 “Urban Hydrology for Small Watersheds”
Simpson, M., research into similar analysis and methods used
Cho & Park. (2012) Prioritizing Subwatersheds for Stormwater Pollution to Wachusett
Reservoir

Other literature pending additional research

Department of Community Development and Planning
45 Beacon Street, East
Laconia, NH 03246
603-527-1264
603-524-2167

Memorandum
Date: February 23, 2022
To: Conservation Commission
From: Taylor Daigle – Conservation Planner Technician
Re: Stormwater Study from Antioch
Patrick Black is working on a Stormwater Analysis GIS project for the city as part of a
class project requirement. He has requested a map/list of “nuisance flood areas”
within the city. At the moment I have the following listed based on the past year and
new clips I found. There is a map on the next page showing the areas listed here.
1.
2.
3.
4.
5.
6.
7.

Plantation/Colonial Rd area
Pickerel Cove area
Crockett Road
The Gilford/Laconia intersection near Lowe’s
Lakeport/Clinton St
Junction of Messer and Union
Court Street

Have I missed any important areas?

2/23/2022

City of Laconia Department of Planning and Community Development

Page 2

Department of Community Development and Planning
45 Beacon Street, East
Laconia, NH 03246
603-527-1264
603-524-2167

Memorandum
Date: February 9, 2022
To: Conservation Commission
From: Taylor Daigle – Conservation Planner Technician
Re: 56 Drummer Trail – Amendment to CUP
56 Drummer Trail previously came before the Commission in 2020 for a wetland
CUP. Applicants submitted a DES permit asking to fill 199 sqft of wetland for the
retaining wall needed behind the house. DES approved this in November 2021. The
original city CUP did not include this wetland fill, which is the reason for returning.
Previous comments made by the commission in 2020 included:
• Driveways & walkways to be made permeable
• Develop a rain garden
• Develop a plan for rood drip
At TRC on 2/9/2022, the applicant indicated they’re adding gutters to the house and
will very likely tie that into a rain garden. We did not discuss the driveway being
permeable.
At the TRC meeting, I suggested to the applicant to use a coir log or silt sock while
clearing the land of trees. After clearing, I suggested using the stump grindings in
place of the silt sock so that it could be more natual
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MASTER PLAN:
NATURAL RESOURCES
The Natural Resources chapter of the Master Plan will outline the inventory of resources present
in the City and discuss the role of these resources in our community. Topics include a summary of
each natural resource and the conservation and protection efforts from the City to-date. Goals,
objectives, and actions relative to managing these resources in the future are presented at the
end. At deeper look at the inventory of natural resources in Laconia may be found in the 2021
Natural Resource Inventory at: LINK
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Master Plan: Natural Resources

Introduction & Vision
Laconia is situated in the unique geographical region of New Hampshire
known as the Lake’s Region. Communities in this region were shaped by
the natural resources present and the services they offered. Laconia’s dominant natural resource is water, with frontage on Lake Winnipesaukee,
Winnisquam, Opechee, and Paugus Bay. These water resources, along with
wetlands, forested areas, agricultural land, etc. are highly valuable and continue to attract residents and visitors year-round.
Natural resources provide ecosystem services and benefits to a community. Among those services and benefits are flood protection, water filtration,
erosion control, drinking water, and recreational opportunities. Protecting
the quality of these resources is essential in securing the long-lasting benefits, and replacing such natural services would be costly for the city.
While the relationship between the community and its land and resources
has changed over the years, our community character and economy remain
deeply rooted in the quality and quantity of the resources present. Therefore, it is important for the City to continue careful stewardship of these
resources. In addition, our natural resources must be considered in land
use and development decisions to maintain the quality of life they provide
to residents and visitors alike.

Vision for Laconia’s Future
The natural environment is an essential component to Laconia’s character and economy and the city is committed to protecting the quality of
its natural resources and ensuring their sustainable management. We
envision a community in which our residents are well-educated about
the value of their surrounding landscapes and are invested in its wellbeing. Cooperative efforts from surrounding municipalities, the State of
New Hampshire, and local environmental partners will create an atmosphere where communication and innovation are key factors in the management of our natural resources.

Source: livability.com
2

Master Plan: Natural Resources

Natural Resources
Topography

Bedrock Geology

Laconia’s landscape features gentle rolling hills, vast open waters, and
dense forests. The hills and water features in the city generally run in a
north-south orientation. The average elevation is 506-feet above sea level, with the highest point being a 960-foot hill west of Paugus Bay, near
Parade Road.

Laconia’s bedrock originated from glacial deposits left behind over 12,000
years ago, along with millions of years of weathering and erosion. There
are six types of bedrock found in Laconia, with the two most common being those of the Kinsman Granodiorite (northern Laconia) and Upper
Rangeley (southern Laconia) Formations. Others include the Concord
Granite, Winnipesaukee Tonalite, Perry Mountain, and Lower Rangeley
Formations1

Slopes contribute to the City’s tourism and recreation industries and play
a role in development standards. Steep slopes tend to have shallower
soils, higher runoff volume and velocity, and greater erosion potential
than flatter areas. The consequences of erosion are loss of soil and productive capacity of the land . Some steep slopes are present across the
City, with 8.4% of land classified as precautionary (15-24.99%) and
less than 1% classified as prohibitive (25% +). Many of the precautionary steep slopes border bodies of water within the City.

Aquifers
Groundwater is a critical natural resource in New Hampshire with the
potential to support a community’s need for a clean water supply. Stratified-drift aquifers are made up of unconsolidated glacial deposits, like
sand and gravel, and are most susceptible to contamination from land
use activities and surface waters.
Just under 10% of Laconia is underlain with stratified-drift aquifers,
which are heavily located in in the southern end of the City. While
Laconia does not currently tap into any aquifers for public water supply,
it could be a valuable resource for the city and private residences in the
future.

1

New Hampshire is known as “The Granite State”, suggesting an abundance of
granite bedrock. Laconia is no exception, and granite outcrops can be found
across the City.

Further details about NH geology are available at www.des.nh.state.us/geology
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Natural Resources

Legend
Deciduous Forest
Mixed Forest
Evergreen Forest

Land Cover
From 2008 to 2019, Belknap County has seen plenty of changes in
land cover2. These changes may be indicative of land use policies in
the region and should be examined to understand how the quantity
and health of our resources are changing:


High (+9.6%), Medium (+15.6%), and Low (+2.4%) Intensity Development have all increased



Developed Open Space decreased by 1.8%



Grasslands (-8.8%), pastures (-2.7%), and forests (-6.9%)
saw decreases in land cover



Scrub/shrub (+62.9%), Woody Wetlands (+1.3%), and
Emergent Wetlands (+25.9%) increased

Herbaceous
Shrub/Scrub
Developed, High Intensity
Developed, Medium Intensity
Developed, Low Intensity
Developed, Open Space
Emergent Herbaceous Wetlands
Woody Wetlands
Barren Land
Hay/Pasture
Open Water

The City of Laconia is approximately 16,640 acres with various land
covers, ranging from high intensity development to vast forested
areas. Understanding the land cover situation in Laconia is a good
start for making future land use decisions, as changes may impact
the health of our natural ecosystems. A land cover analysis may also
indicate which areas of the city are better suited for certain uses (for
example, residential development or managed forestry projects).
The data shows that from 2008-2019, Laconia has experienced:

2



A net increase in developed lands



A slight net decrease in forested lands



A net loss in agricultural lands



Minimal changes to the quantity of wetlands

County land cover change data may be viewed at: https://www.mrlc.gov/eva/
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Natural Resources
Soils
Soils in a given area are influenced by the parent material (bedrock) beneath the
surface. Characteristics like acidity, texture, and permeability will dictate the vegetation and wildlife composition of an area. The Natural Resources Conservation
Service (NRCS) evaluates soils according to their capacity for agriculture, woodland, community development, recreation, and wildlife habitat 3.
Two common soil series found in Laconia are the Marlow and Henniker soils.
Marlow soils are fairly deep, well-drained, and fertile, making them good for high
quality hardwood forests or prime farmland (depending on their slope). Henniker
soils are also well-drained, loamy soils typically found in forested areas. These
soils support a variety of tree species, like sugar maple, red oak, and white pine.
When cleared of trees and stones, Henniker soils make for good hay/pasture
fields.

AGRICULTURAL SOILS
One component that soils are evaluated for is their agricultural
value. There are three unique categories for agricultural use:
prime farmland, state farmlands, and local farmlands. Characteristics like moisture, slope, and rockiness are important considerations for agricultural classifications.
Within Laconia there are 602.3 acres (3.7%) of prime farmland, 236.4 acres (1.4%) of state farmland, and 7,336.8
acres (44.6%) of local farmlands. Additionally, 12% of these
soils are protected on state and local conservation lands.
While most soils in Laconia are classified as farmland soils, this
does not imply that they are actively farmed. Rather, it suggests that they could be suitable for agricultural use
FORESTED SOILS
Forested soils are grouped based on their potential for commercial forest products, suitability for native tree growth, and
their use/management. Considerations for grouping include
depth to bedrock, texture, water capacity, drainage class, slope,
and many other characteristics4.
Many of the soils in Laconia (27.6%) fall into “Group IA”,
whose soils are described as deep, loamy soils that are moderately-well-drained to well-drained. This soil group is very
fertile and has a favorable soil-moisture relationships best
suited for shade-tolerant, variable hardwood stands.
HYDRIC SOILS
Hydric soils are those that experience saturation, flooding, or
ponding for enough of the growing season that they develop
anaerobic conditions. All hydric soils are either poorly drained
or very-poorly drained and often associated with wetlands.
Laconia contains 709.3 acres (4.3%) of poorly drained and
477.1 acres (2.9%) of very poorly drained soils.

3 For

information about soils and their delineations, please visit: https://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/survey/

4 Information

on forested soil groups can be found at: www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs144p2_015050.pdf
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Natural Resources
Watersheds
Laconia is a part of the large “Winnipesaukee River Watershed” which encompasses over 480 square miles of the Lake’s Region. This watershed is bordered to the north by the Ossipee Mountains, to the southeast by floodplains, and to the south by the Belknap Mountains. The importance of a regional
approach to watershed management cannot be understated, as all things downstream are affected by management upstream. Laconia has a significant
interest in considering the effects of upstream activities due to the fact that the entire watershed ultimately drains through Paugus Bay (Laconia’s public
water supply).
There are also four subwatersheds present in Laconia: the Lake Winnisquam, Paugus
Bay, Meredith Bay, and Saunders Bay subwatersheds. The largest of these is Lake Winnisquam, at just under 9,000 acres. Each of these four catchments are addressed in regional watershed management plans, organized by the Lake Winnipesaukee Association
(LWA) and the Winnisquam Watershed Network (WWN).
Lake Winnipesaukee, Plan 1: Meredith, Paugus, and Saunders Bays:
The goals of this phase are focused on
long-term water quality protection,
economic vitality, and natural beauty
preservation. The objectives identified
as necessary for completing these goals
include setting a phosphorus goal, stabilizing and/or reducing nutrient inputs to the lake, documenting progress
and achievements, and informing and
involving the public5

5 To
6

Lake Winnisquam Watershed: The
WWN has received an EPA & NHDES
grant for funding and completing a watershed-based management plan for
Lake Winnisquam. The plan, when
completed, will address sources of pollution, water quality goals, and best
management practices for achieving
pollution reductions within the Lake
Winnisquam Watershed (which includes Opechee Bay)6

review the Lake Winnipesaukee Plan 1 please visit: https://winnipesaukeegateway.org/

To review the Lake Winnisquam Watershed plan please visit: https://www.winnisquamwatershed.org/

6

Master Plan: Natural Resources

Natural Resources
Surface Waters: Lakes & Ponds
Surface waters in Laconia are among the most valuable resource in regards to the City’s
character, health, and economy. They are also some of the most at-risk resources, in
terms of quality. Protective efforts should be approached with careful and intentional
actions to minimize the potential harmful impacts from development and allow for sustainable use of the lakes.
Laconia is fortunate to have over 3,700 acres of lakes and ponds with just under 32
miles of shoreline. The largest bodies of water (listed in order of drainage downstream) are Meredith Bay/Weirs Beach (756 acres), Paugus Bay (1,234 acres), Lake
Opechee (449 acres), and Lake Winnisquam (1,299 acres). Each of these waterbodies
provides a number of services to the city and its inhabitants, including extensive contributions to property values, a foundation for recreation and tourism industries, and access to a safe drinking water supply. Each of the four above-mentioned waterbodies are
listed as “oligotrophic” by NHDES, meaning they have low nutrient content, and therefore have very clear waters. This makes for high-quality drinking water, which Laconia
takes advantage of by sourcing the city’s public drinking water from Paugus Bay.

Some smaller ponds, like Pickerel (72 acres), Foote’s (3.6 acres), and Perley (0.6 acres)
Ponds are surrounded by diverse, forested habitats of high ecological value. The land
surrounding Pickerel Pond is largely untouched by human development, leaving excellent opportunities to conserve the natural resources present.

WATER QUALITY
Water quality is a major concern for the City.
Residents, business owners, and travelers all rely
on clean, safe water – whether that be for daily
activities, business operations, or leisure. Regular
and semi-regular testing for quality on major
waterbodies and their tributaries helps Laconia
and the state monitor their condition. Parameters
tested include: turbidity, pH, dissolved oxygen,
specific conductance, and chloride
Phosphorus levels are also of particular concern, as
increased levels would result in more frequent
algal/cyanobacteria blooms and decreased clarity
and ability to use the water (among many other
effects). Water quality data can be found at:
www.des.nh.gov/resource-center/publications

Did You Know?
Lake Winnipesaukee is valued at over $17 billion USD. This valuation includes over $284 million in tourism, $109 million in boating and fishing, and $42
million in summer camp revenues (Chandra, et al., 2021). The Winnipesaukee valuation study also attributed $1.5 million in water supply revenues and
$42 million from the Lakeport Dam in Laconia into its final figure.7
7

https://rockefeller.dartmouth.edu/sites/rockefeller.drupalmulti-prod.dartmouth.edu/files/2021-13_lake_winnipesaukee_final_paper.pdf
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Natural Resources
Surface Waters: Rivers & Streams
The largest river that runs through Laconia is the 10.5-mile-long Winnipesaukee River, connecting
Lake Winnipesaukee to the Pemigewasset River and ultimately joining the Merrimack River. This
river has been incorporated into Paugus Bay through the construction of dams.
Other prominent streams include Durkee Brook, Jewett Brook, and Black Brook. There have been a
number of environmental and habitat concerns regarding these streams and smaller, unnamed ones
across the city; increased runoff volume from impervious surfaces and diminishing quality of vegetated buffers from wetland violations are contributing to increased erosion and sedimentation of
riverbanks as well as increased flooding. Both Jewett and Durkee Brook have undergone geomorphic assessments that identified projects that could increase the ecological value of these habitats and return them to their natural state8

EAGER ISLAND
Eager Island, located below Avery Dam on
the Winnipesaukee River, is a unique
floodplain environment that supports scrub-

Related Habitats
Riparian zones are the interface between land and a stream. These zones may be found
in grasslands, woodlands, wetlands, and floodplains. They serve an important role in
aquatic ecosystems; providing important birthing, mating, feeding, and nesting sites for
many species, and are often used as travel corridors for wildlife.
Floodplains are a type of riparian zone and are flat or nearly-level land adjacent to a
stream or river that experiences occasional, seasonal, or periodic flooding.

Source: projectwatershed.ca
8 https://www.laconianh.gov/documentcenter/view/2382

These habitats work to protect water quality by allowing infiltration and reducing the
effects of flooding. Natural vegetation along these zones protects water temperatures
and provide shade for wildlife. The vegetation is also important for erosion control and
bank stabilization. Laconia has limited riparian/floodplain habitat so preserving the existing areas in their natural state is essential for maintaining the benefits they provide to
the area.

and https://www.laconianh.gov/ArchiveCenter/ViewFile/Item/368
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Wetlands
New Hampshire state law requires three parameters be met to classify an area as a jurisdictional wetland: the presence of hydric soils, sufficient hydrology, and hydrophytic
vegetation (plants that are adapted to the conditions of wet habitats). In Laconia, our
wetlands are designated as “palustrine” meaning there are inland, non-tidal wetlands.
This designation is made up of marshes, swamps, bogs, and fens. Laconia has just over
670 acres of wetlands (4%) within its boundaries, with less than 10% of these wetlands located on protected conservation lands.
Wetlands are an essential habitat for most plant and animal species found in New Hampshire and serve as a transitional zone between land and water. A
number of state-endangered species, like Blanding’s turtles (pictured below) and New England cottontails, use wetlands for feeding and nesting, along
with many more common species, such as red-winged blackbirds and beavers. Wetlands are threatened by development practices that may fragment
wetlands or change the flow of water in and around them.
The poorly drained soils and hydrophytic vegetation present in wetlands store significant amounts of floodwater and runoff, minimizing potential damages in times of high water. Wetlands also contribute to groundwater recharge and serve as a filtration source by allowing suspended sediments and particles to settle and be absorbed plant roots. This includes excess nutrients, toxicants, pollutants, and contaminants. These benefits derived from wetlands
makes them especially important in maintaining the health of aquatic systems and Laconia is fortunate to have some larger wetland complexes such as
those of Hamel State Forest and Pickerel Pond, that offer a number of functional values to the city.

Vernal Pools
Vernal pools are unique and isolated type of wetland habitat. They
fill annually from precipitation, runoff, and excess groundwater in
the spring and fall, but typically dry up in the summer, making them
uninhabitable to many species, but essential breeding habitat for a
number of amphibians and invertebrates, such as wood frogs and
spotted salamanders (pictured left). Laconia has 23 documented
vernal pools across the city. UNH Extension has a number of resources dedicated to learning about vernal pools at: extension.unh.edu/resource/vernal-pools
9
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Wildlife & Habitats
Laconia has a variety of habitats within its boundaries; forested lands, steep slopes,
open water, wetlands and riparian zones, and permanent wildlife openings meet
the needs of many plant and animal species in the city.
WILDLIFE OPENINGS: Permanent wildlife openings are dominated by grasses,
forbs, wildflowers, brambles, and fruiting shrubs. This includes hay land, pastureland, cropland, brush-hogged fields, and mechanically maintained transmission
lines. Openings also create edge habitat—a transitional area that attracts the largest diversity of species. It is estimated that these openings provide required habitat
for about 22% of New England’s wildlife species and are seasonally important for
nearly 70% of species. There are about 537 acres of wildlife openings in Laconia each ranging from 0.5-30 acres in size. Many of these openings are located in
the northern areas of the City along Route 106 (Parade Road), Meredith Center
Road, and White Oaks Road

NH Wildlife Action Plan
The NH Wildlife Action Plan (WAP) evaluates 27 habitat types
that serve the needs of the state’s species of concern9. These
habitats are evaluated for their ecological condition, which is
made up of biological diversity, landscape context, and
impacts of human activity. Scores are then ranked and
identified as: Highest ranked habitat in NH, highest ranked
habitat in a biological region, and supporting landscapes.
Laconia Habitats as of 2020:


Open Water (23.5%)



Hemlock-Hardwood-Pine
Forest (22.1%)



Appalachian Oak-Pine
Forest (19.6%)



Developed, Impervious
(18%)



Developed, Barren
(10.9%)



Grasslands (3.1%)



Marsh & Shrub Wetland
(1.3%)



Temperate Swamp (0.9%)



Peatland (0.4%)



Sand/Gravel (0.2%)

FORESTED LAND: Forested lands make up much of the city’s land , with 6,567
acres (40%). These areas include hardwood, white pine, hemlock, and mixed hardwood and softwood stands. Large tracts of these forested areas are conserved by
local and state ownership and easements, particularly in the northwest quadrant of
the city.
UNFRAGMENTED, ROADLESS AREAS: Habitat fragmentation is the process where
large and contiguous habitats are divided into smaller, isolated habitats in a region.
This reduces connectivity in an area, ultimately effecting biodiversity and wildlife
behavior. The number of roadless areas or unfragmented blocks of land has been in
steady decline with the increase in development across Laconia and New Hampshire. Laconia has several large tracts of land which are not impacted by roads
ranging from 7 to over 1,300 acres.
9 Habitat

descriptions and species of concern, etc. can be viewed at: www.wildlife.state.nh.us/wildlife/wap.html
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Parcels
Lake/Pond

Slopes: 15-24.99%
Conservation
Lands
Slopes: 25%+

Laconia Conservation Lands Include:

Wildlife Openings

● 991 Acres of Forested Land

Conservation Lands
City
Private
State

● 126 Acres of Prime Farmland
● 127 Acres of “Precautionary Slopes”

The City of Laconia has over 1,300
acres (8%) of protected conservation
lands within its boundaries. These
conserved parcels have a variety of
ownerships: city-owned, state-owned,
city easements, state easements, and
finally, private easements with other
conservation organizations.

● 279 Acres of Deciduous

● 196 Acres of Evergreen
● 83 Acres of Wetlands
● 140 Acres of Hay/Pasture
● 105 Acres of NH’s “Highest Ranked Habitat”

The conserved properties range from 0.25-250 acres in size and each parcel contains
varying natural resources. A number of these properties, particularly those with state
ownership or easements, abut one another– which is a key consideration when conserving land. Other considerations when identifying land suitable for conservation include:
the habitat available, resources present, and land cover.

What is a Conservation Easement?
A conservation easement on private land is another means to protect property. It creates a legally enforceable land preservation agreement between a
landowner and a municipality, or a qualified land protection organization or
trust. It restricts real estate development, commercial and industrial uses,
and other activities on a property to a mutually agreed upon level
11
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Climate Change
Local land use policies must adapt with changing circumstances in the world, and the implications of climate change are among the most pressing
concerns for natural resource management. The International Panel on Climate Change’s (IPCC) latest report unequivocally states that human influence has warmed our atmosphere, land, and oceans. Climate change is a complex issue that will undoubtedly impacts our natural resources, the services they provide us, and the interactions between people and their environment. Rising global temperatures, sea level rise, and extreme weather
patterns are among some of the most pressing concerns. Impacts on specific resources include:
1.
Water: Warmer temperatures will increase evaporation rates and limit the ability for regions to hold water; precipitation levels will continue
to increase in the form of more rain and less snow; water-dependent energy generation will likely slow; changes in precipitation levels will likely increased the severity of flooding and drought events; water quality may suffer from increased runoff and erosion.
2.
Soils: A warming climate will alter soils moisture conditions and increase soil temperatures; changes in moisture levels and precipitation
events will lead to more erosion of soils; mineral composition of soils may change, impacting the productivity of soils for farming.
3.
Forests: Warming global temperatures will generally increase the length of growing seasons; geographical ranges of tree species may shift,
most likely moving north; certain species/stands could be at risk from increased droughts; increases in intensity and frequency of disturbances like
drought, wildlife, disease, and insect outbreaks could damage forest stands.
4.
Wildlife & Habitats: Changes to the global climate will alter the geographical range of many species, aquatic and terrestrial; sea level rise may
put freshwater sources at risk from saltwater intrusion; shifting seasonal cycles could result in changes in animal behavior, such as migrating and
reproducing; changing ranges and resources will disrupt the natural food chain; shifts in ecological conditions will impact animal-to-animal and animal-to-human pathogen spread, therefore impact human health and fisheries and agricultural industries.
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Local Regulations
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Goals & Actions
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