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FOREWORD

We met at the state line on a warm, fall day.
There were about fifteen of us supervisors
and crew from the New Hampshire and Maine
Departments of Transportation who take care o
Route 153, the main road through the Province
Lake watershed, accompanidxyy members of
the Acton Wakefield Watersheds Alliance &= ’
Province Lake  Association, -

New Hampshire Stormwater Center, ahr

Environmental Associates Our pupose wWas  Monumental occasion at the State Lirfdaine DOT and
to open a dialogue about the relationship NHDOT meet to discuss solutions to the erodingdway

between ongoing erosion adjacent to Route'®Y Share along Route 153. (Phokti DES
153 and the water quality of Province Lake.

At first, we gathered awkwardly, with representatives of each state standing on their respective side of the
StateLine and the others seemingly trying to stand in a neutral place, not favoring one state over the
other.

Forrest Bell spoke eloquently about the chall en
of a good thing, phosphorus, turns the laké/wgth toxic algae. But on this day, the lake was serene, its
blue-black waters framed by the distant hills and mountains, the very picture of the kind of Province Lake
we all want to keep, this day and every day.

By the end of the meeting, members efhighway crews from the two states had blended together as
one, a single tribe who, without knowing each other beforehand, found much in common and kept on
sharing stories together long after the meeting ended. That State Line highway sign was |laggety ig

by then.

I |l eft the meeting reflecting on the power of
really is about people, the connections they make, their collective aspirations, and their limitless capacity
to make a better future

~ Eric Williams, Supervisor, NH DES Watershed Assistance Section
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EXECUTIVE SUMMARY

PURPOSE OF THE PLAN

The Province Lake Watershed Management Plan describes the water quality conditions, watershec
characteristics, and steps that can be taken t
establishes water quality goals and objectives, and ositliree actions needed to reach them. Ltamm
management and funding options for water quality improvements are also discussed. The Plan is the
culmination of a major effort led by the Province Lake Association in cooperation with many local and
state parters. The Plan is intended to serve as a roadmap for collaborative water quality restoration.

THE PROVINCE LAKE WATERSHED

Within the White Mountain Region of
north-central New Hampshire, and

southwestern Mainethe Province Lake
watershedis located in he towns of

Effingham (45%), Wakefield (17%), and
Ossipee (4%) in Carroll CountyNew .,
Hampshire, and Parsonsfield (30%) and @
Newfield (4%) in York County, Maine.

Province Lake flows north into the South
River, which flows north to the Ossipee
River, a tributary of the Saco River.

Watershed Area

Province Lake and Watershed

€ Province Lake Watershed
Province Lake's watershed (3,903 acres) is
small relative to the size of the lake (968 ==
acres). The watershed contains a Iargew
percentage of forestlar(84%) as well as The Province Lake watershed covers 6.1 square milesier
developed land (12%) (including New Hampshire/Maine border (Map 1, Appendix A).
shoeline development, a golf course, and

several private campgroundsjetlands (3%), and agriculture (1%).

aaaaa

NEw HAMP S HIRE

THE PROBLEM

Province Lake is listed on theeW HampshireDepartment of Environment&ervices H DES) 2010
and 2012 303(d) list as impaired for AgealLife Use due to low pH, high levels of chlorophglland
total phosphorus, and is impaired for fish consumption due to mercury. It is also on tI8020)Ast as
impaired for Primary Contact Recreation (swimming) due to reoccurring cyanobaabenasbl
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Since the fall of 2010, there has been an increasinggees ===
prevalence ofdocumented cyanobacteriblooms in B po—

localized areas withifProvincelLake. An abundance of =
cyanobacteria may indicate excessive phosphorus inpu;

in the lake, or that the lake ecologyout of balance.

reasons, including lake aesthetics, conceabout -
declining water clarity and the associated economi® =
effects to the area, and most importantly, the potentic " |

affects to wildlife, domestic animals and human health. _
Cyanotoxins are released into the water when cells die or:r'gcgegg;?ﬁ gdﬁfgrrgiggg e?:a(;‘:ﬁgﬁﬂgebll__%ﬁ
are consumed byrganisms higher in the food chain. posing a threat to public healttPhoto: AWWA)
Ingesting lake water and/or recreating on a lake with high

levels of cyanobacteria can result in both acute and chronic illn@$HeBES,2014) thattarget the liver,
kidney, the central nervous system and skimce sme forms of ganolacteria are toxic to people as
well as other animalghese blooms have resultedpublic beach advisorieat targeted areaalong the
shore to protegbublic health

While cyanobacteria are naturally occurring in all lakes, thbundance can increase as lake nutrients
increaselncreases in phosphorus, (the limiting nutrient in freshwater systems) pfoudi®r algae and
cyanobacteriaOther factors that result in bloom conditions includgeased water temperatusenlight

and wind and motorboat activitywhich can resuspend sediments and nutrients back into the water
column.Province Lake is susceptible to all of the above conditions due to its shallow depth, long pitch,
and large photic zonea (lighted and welmixed porion of the lake that extends from the lake surface
down to where the light levels decrease to 1% of that at the surfare)

Water Quality Goal

The documentedcyanobacteriablooms in Province Lakere a
signal that current landse practicesn developed land throughou

the wadershed may be contributingxcess sediment and nutrien Current TP
. . . . Province Lake
from soil erosion,aging septic systems, and roa@mnong other 14.3 ppb
factorg, and affecting the health and function of the lake syster current watershedload =
Immediate action is needed tprevent future occurrences o
potentally toxic cyanobacteria blooms in Province Lake. 'l' T 'l' “
Cyanobacteria Blooms
THE GOAL | |
‘ 25% Reduction
The Province LakeProject Management Teanwith technical in Total Phosphorus

support from FB Environmental Associates, set a water quality ¢
to prgvent the futgre ocgurrence of toxic cyanobacteria blooms Province Lake
Province Lake.This goalis to redue the amount of phosphorus 10.8 ppb
entering the lake by 25%equivalent to 250 qunds of phosphorUs )
over the next 145 years. e P
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A 25% reduction is no easy task, and because there are diffuse sources of phagitiogirsto the lake

from existingresdential development, roads, septic systems, and other land uses in the waitenshed,
require an integrated and adaptive approach across many different parts of the watershed community to b
successful.

ACTIONS NEEDED TO ACHIEVE THE GOAL

The Province Lake Watershed ManagemelanPprovides the means to make the water quality goal a
reality. An action planwas developedor Province Lakebased on feedback froapproximatelysixty
community members that attended the community foarmJanuary18, 2014. These stakeholders
discussedvhat they perceived to libe greatest threats Rrovince Lake's water quality, and developed
solutions to address theffhe Province LakdProject Managemer@ommittee helped further refine these
inputs into action items with associated time frames atichated costssapresented in thaction plan
(Section 5.2)

Theaction plans divided into sixmajor categories/hich are expected to result in the following load
reductions:

Estimated Load Reduction

Category (Ibs TP/yr)
Septic System 44 -55
Shoreline BMPs 66-99
Roads 110- 165
Ordinances & Land Conservatig 187-209
Boating TBD
Water Quality Monitoring N/A
TOTAL EST. LOAD REDUCTION 407- 528 Ibs/yr

THE 25% TARGET REDUJION IN PHOSPHORUS
CAN BE ACHIEVEDTHROUGH THE FOLLOWING OBJECTIVES:

1) Utilize the BMP matrixo identify, prioritize, and implement BMPs throughout the watershe
to reduce sediment and phosphorus runoff from existing shoreline development and roads;

2) Educate landownerthrough BMP demonstration sites, workshops, and other communicati
strategies, targeting high priority septic systems (>20 years old, within 50 feet of a wa
resource, rarely pumped out, or inadequate);

3) Institute greater controls on new developmeantd conversion of seasonal to yeaund
homes by requiring lovmpact development (LID) in site plans, and encourage regular sept
system maintenance;

4) Protect high value plant and animal habitat, wetlands, and riparian atle@sigh permanent
conservatio options such as conservation easements;

5) Continue and/or enhance water quality monitoriagd aquatic invasive plant control
programs.
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The action plan is not only designed to reduce phosphorus loading to Province Lake, but also to promote
communcation between citizens, municipalities, and state agencies. The action plan outlines pollution
reduction targets, responsible parties, potential funding sources, approximate costs, and an
implementation schedule for each task within each of the six c&sgo

FUNDING THE PLAN

The cost of successfully implementing this watershed, plagh to improve water quality iarovince Lake
is estimated at close to $70,000 per year over the h@xt15 years (approximately $18/watershed
acre/year) However many costs arestimated, and many have not yet been factored in.chAagges to
the planshould be incorporated into the watershed actiam @s information becomes availaltlerough
research and after factoring in sgeecific design considerationscluding structural BMPs, such as
fixing eroding roads and planting shoreline buffers, and-starctural BMPs such as improving
ordinances

Estimated costs by category are presented below:

Category Estimated Annual Cost 10-year Total
Education &Outreach 22,000 $220,000
Municipal Ordinances $9,600 $96,000
Shoreling Septic& Road BMPs $34,000 $340,000
Monitoring $3,700 $37,000
TOTAL EST.COST $69,300 $693,000

A diverse source of funding and a funding strategy will be needed yoftmidl planned implementation
activities. Funding foreducation and outreachmight come from the f@vince Lake Association (PLA)
and Acton Wakefield Watersheds AlliancA\WWA), or state and federal grantsunding to cover
municipal ordinances could be supprted by municipalities through tax collection, permit fees, or
violation fees.Funding toimprove septic systems, public and private roads, and shoreland buffers
could be matched bipe states, road associatiopsyate property owners and commercial pgmunds
most affected by the improvemenkgonitoring and assessmenfunding could come from a variety of
sources, including state and federal grants (Section 319, ARM, Moose Plate, elParthe funding
strategy should be incorporated into this plan within the first year, and be revisited on an annual basis.

M EASURING SUCCESS

Environmental, Social androgrammac Indicatorsand numeric targets (benchmarisre establishetb
guantitativey measure the progress betWatershed Plgisection 5.3) The indicatorsveredeveloped to
reflect how wellwatershedmplementation activities are working, and provides a means by which to track
progress towardhe established goals and objectiva@fie benchmarks represent shitgtm (12 years),
mid-term (25 years) and longerm (510 years) targets for improving water quality.
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. Benchmarks  Benchmarks  Benchmarks
Indicators

(1-2 years) (2-5 years) (5-10years)
Improvement in average agg;ﬁlgvgtrireiarl; +01m +0.25m +04m
Reduction in the itake phosphorus concentratiq  10% of goal= 30% of goal= 75% of goal=
Goal: 10.8 ppb 14.0 ppb 13.3 ppb 11.7 ppb
Percent reduction in theumber of reported algal blooms 10% 50% 90- 100%
Goal: No reported blooms
Decreasing trend in apparent col¢
Goal: Noncolored, decreasing trenc SEHe SCHS SV

* Benchmarks are cumulative starting at year 1.

Much of this progress weighs heavily on the cooperation of local municipalities and key stakeholders to
support the plan, and the ability of the Province Lake Watershed SteeringitG@nto develop a
sustainable funding strategy. Setting benchmarks allows for periodic updates to the plan, maintains anc
sustains the action items, and makes the planaetede ongoing activities. The steeringnumittee will

review the benchmarks f@ach indicator on an annual basis to determine if progress is being made, and
then determine if the watershed plan needs to be revised if the targets are not being met.

ADMINISTERING THE PLAN

The Province Lake Watershed Management Plan
provides aframework for restang the Province Lake
watershedn orderto improve water quality conditions

so that the lake no longesupports cyanobacteria
blooms. The plan includes a seriesf goals and
objectives, or planning actions including: a list of high
priority sites for restoration, phosphorus loading
reductions, cost estimates, preliminary funding
mechanisms, benchmarks for measuring success, and a
timeframe for accomplishing each of the action items.

The planwill be led by the combined efforts tie PLA
and AWWA in coordination with a watershed steering
committee Because locgparticipation is an integral part of the success of this ptencommitteeshould

include the leadership diH Departmentof Environmental Services (NH DESYaine Department of
Environmental ProtectionMaine DEP), local municipalities (including Wakefield, Effingham, New
Hampshire and Parsonsfield, Maine) schools, community groups, local businesses, road associations, an
individual landownersThe formation of smaller action committetagt focus on the six main watershed
action categoriewould result in more efficient implementationtbgplan.

Rainbow over Province Lake (Photo: Barber, PLA)

Thesteering ommittee will need to meet regularly and be diligentoordinating resources to implement
practices that will reduce nonpoint source pollution in the watersheceby eliminating the occurrence
of toxic cyanobacteria blooms in Provincale.












































































































































































































































































