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What i1s a Watershed?
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A watershed is an area of land that drains into a lake or river.
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oy Phcbsphorus IS one 6f the - major
_nutrlents_ needqd_for plant growth.

.' . Naturally present in small
amounts. =

w-Generally, as phosphorus
" IAcreases, the amount.of aigae also
|ncreases



Experimental’ Lake
Area Study.
Canada

*Top-to-bottom
curtain divides
lake In two

e Carbon and
nitrogen added
to one side;
Carbon, nitrogen
and phosphorus
added to other
side




Speeding aging of lakes

OLIGOTROPHIC MESOTROPHIC EUTROPHIC

* Clear water, low productivity ® Increased production * Very productive
* Very desirable fishery of large * Accumulated organic matter * May experience oxygen depletion
game fish ® Occasional algal bloom ¢ Rough fish common
e Good fishery

10,000’s YEARS IN NATURAL CONDITIONS

10’s to 100’s YEARS UNDER HUMAN INFLUENCE




Water Quality & Property Values
» For every 3 ft. decline In I
water clarity, shorefront

property values can
decline as much as 10%.

* Declining property values
affect individual
landowners and the
economies of entire
communities.

 With property rights
comes property
responsibility



phosphorus
In the runoff from the developed area.
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Guinea Pond

Lake Winnipesaukee Wate1;'shed Management Plan
Moultonborough Bay Inlet Study Area

£ Study Area
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Past

Point source pollution
discharged from pipe

Present

Now polluted runoff or
nonpoint source pollution
from many smaller, diffuse

SOources




Where does phosphorus come from?

» Land disturbance and development (erosion)




Where does phosphorus come from?

» Fertilizer




Where does phosphorus come from?

Septic systems




Where does phosphorus come from?

» Waterfowl and pets

00G WASTE

IS A THREAT TO THE HEALTH
OF OUR CHILDREN, DEGRADES
~ OUR TOWN, TRANSMITS DISEASE,

LEASH, CURB AND
CLEAN UP AFTER
YOUR l].‘l]ﬁ.

PLEASE
DO NOT
FEED THE
DUCKS
& GEESE
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Where does phosphorus come from?

Water Res_o‘ ce COhsulﬁlng:L Cf




L
WHY DEVELOP A PLAN?

Because we care about the health of our lakes and want
to keep them clean for future generations to enjoy.

If a lake doesn’t meet State standards it is required.




Problems:

 Total Phosphorus, Dissolved Oxygen, and
Chlorophyll-a impairments
 Highly Sensitive to Nutrient Loading

Solution:

- Analyze the Water Quality Situation &
Develop a Systematic Approach for
Addressing the Problems



Build Public
Support
AN

Implgment | Inventory of the
Evaluate Watershed
- \
Watershed

Management
Cycle

Create an Action Define the
Plan Problems

Set Goals

& Develop
Solutions

\ |
WATERSHED MANAGEMENT PLANNING



What are the priorities?
How much will it cost?

W
W
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DEVELOP AN ACTION PLAN

no will pay for the costs? "
nen will tasks be implemented?

no will do the work?

How will it be tracked/monitored?

Education & Municipal Monitoring &

Outreach

BMPs Ordinances Assessment



Guinea

Pond. Q@
Lake Winnipesaukee Watershed Management Plan

R U T N 2. SSPP/Assess Water Quality (Determine
Goal & Assimilative Capacity)

ﬂﬂﬂﬂﬂ B 3. Inventory the Watershed
it 1. Stormwater Survey (from land)
2. Shoreline Survey (from boat)
2. Develop a Nutrient Loading Model - LLRM
5. Determine Load Reductions Needed

6. Conduct a Build-Out Analysis/Ordinance
Review

Legend

¢
m Moultonborough Bay Watershed
f:;»: Lakes & Ponds

7. Develop an Action Plan (not in current
scope)

~  Wetlands
~N~- Rivers & Streams
N State Roads
& #_ Local Roads
“__ Private Roads

i i J
Unmaintained Roads i
Seruiee e Cradive St i DRgGnS, GEnFYe, Leubed, 1504, (SS5. .“' ] 0.5 1

s e 15 et fom GRANT N Miles

9. Four BMP Desiins .

s. Assist with Writing the Plan (a-i elements)




= WQ Analysis & Modeling —
this winter;field analysis
spring/summer of 2015

Complete by July 2016

PN
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3 Public Finalize
Set Water Meetings Management
Quality Goal Plan

Identify
/NVater Pollutant

Quality  Sources
Analysis
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Shoreline Survey Assessment (Example)

L i \
Parcels were evaluated for condition with 5 different
metrics that measure the contribution of sediment
and runoff to lakes:
- Buffer Width (1-5);
- Exposed Bare Soil (1-4);
- Shoreline Erosion (1-3);
- Setback Distance of Structure (1-3); and
- Slope of Shore (1-3).
New Hampton . The 5 metric scores were added into one "Shoreline
) . RN Disturbance Score" for each parcel. For this display,
- only the sections of parcels 250 ft. from the lakeshore
are shown. Only Meredith parcels are displayed here
due to lack of GIS data from the remaining towns.

Meredilth

Legend
Shoreline Disturbance Scores == i
{__| Town Boundaries
- 0 {Minimal or no development) =
0.3
== e —

o Bl Mile

Data Credits: The Lake Winnipesaukee Watershed Association, UNH GRANIT, FBE; Aerial
Imagery Sour DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping,
Aerogrid, IGN, IGP. swisstopo, and the GIS User Community. Land Cover data from USDA
NLCD (2011), edited by LWWA and FBE.

" Map By FB Environmental, July 2014




e How Much Land is Currently
Available for Development?

 Where & When Will Development
Occur?

e What are the Impacts from Future
Development?




i___\ ......................... . 1) Conservation Land
Development } Existin
C traint i

SUSEEGIRES Buildings teep Slopes (>25%)

- ) Wetlands

Eramis 4) Existing Buildings

Rates

Steadily

. 5) Hydric Soils
You Live in a 6)FIRM Floodplains

Growing Part of 7) Unbuildable Parcels

NH

Buildout Results



Population Growth Rates

Increase since 1960:

Carroll Co. - Moultonborough — 381% increase since 1960

Carroll Co. — Sandwich — 114% increase since 1960

| akes Are Your Economic Driver










Buildout Results
Existing Buildings




Buildout Results
Projected Buildings - 2036




Bulldout Results
Full Buildout (2060)




Phosphorus Concentration (ppb)
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Loading from MBI Watershed
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* Upstream ponds
* Watershed land use
* Urban areas
* Forestry
* Roads

Not to scale



oading

Dense Land Use
On-site septic
Internal Loading
Waterfowl
Atmospheric




Potential sources of nutrients




Direct Phosphorus Loads Watershed Phosphorus & Hydrologic Loads

GIS Land use

Atmospheric Water Fowl Septic Systems

Point Source

Mean Secchi Disk

In Lake Phosphorus Probability of Algal Bloom

Mean Chlorophylla

It also gives us a way to prioritize BMPs and
lets us predict future loadings



Disturbed

1% Disturbed
Wetlands/. Developed wetlands 6%
Lakes 17% / Lakes
3% 0.7%
Agriculture Forest
\ 2% 17%

Forest )
77% Agriculture

10%

eveloped
67%

Lake Waukewan Lake Waukewan
Watershed Land Use % Phosph. Load by Land
Use %



Very preliminary modeling results suggest:

1/2 to 2/3 of P load could be from development
within 1 mile of shore

Load from upstream watershed and ponds likely
Important at times (high flows)

Septic influence likely, particularly during
periods with little flushing from watershed

MBI has a possibility of experiencing algal
blooms
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We will be answering these questions:

How much phosphorus can the lakes take?
Where is phosphorus coming from?

What do we fix first?

What solutions work?

Which areas should be protected?




Infiltration

o Infiltrate, don’t run off

 Filtering water
through soil = the best
watershed solution we
have




Open Space/Alternative Land Use Changes

We might consider permanent protection of critical watershed
lands by:

-Purchase and Protection or
-Conservation Easements




Upper Heath

Lower Heath
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FOR IMMEDIATE RELEASE:
DATE: August 24, 2009
CONTACT: Jody Connor (603) 271-3414 or 419-9229
Sonya Carlson (603) 271-0698

State Issues Cyanobacteria Warning for Lake
Waukewan,
Meredith & New Hampton

Concord, NH — An elevated cyanobacteria cell concentration has been measured in Lake
Waukewan in Meredith and New Hampton. Samples revealed that the state standard of 50
percent or greater

........until it’s gone
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