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Incorporatingthe EPAs Nine Watershed
Planning Elements

CKS tAYyS WABSNIt2yR 2FGSNBRKSR alyl3asSySyid tftl-y AyOfdzRSa
element criterid that address developing and implementing watershed plans. These guidelines outline important
strategies and steps to protect water quality for lakes impacted by human activities and reduce the cumulative

impacts of nonpoint source pollution (NPS).

A. Identify causes and sources of polluticgkn identification of the causes and sources or groups of simila
sources that will need to be controlled to achieve the load reductions estimated in this watepstsed plan
(and to achieve any other watershed goals identified in the waterdteexbd plan), as discussed in item (b)
immediately below. Sources that neéalbe controlled should be identified at the significant subcategory
level with estimates of the extent to which they are present in the watershed (e.g., X linear miles of eroded
stream bank needing remediation).

B. Estimate pollutant loading into the watsined and the expected load reductiosn estimate of the load
reductions expected for the management measures described under paragraph (c) below (recognizing the
natural variability and the difficulty in precisely predicting the performance of managemeasures over
time). Estimates should be provided at the same level as in item (a) above (e.g., eroded stream banks).

C. Describe management measures that will achieve load reductions and targeted criticalAascription of
the NPS management measures that will need to be implemented to achieve the load reductions estimated
under paragraph (b) above (as well as to achieve other watershed goals identified in this wateasieed
plan), and an identificatiofusing a map or a description) of the critical areas in which those measures will be
needed to implement this plan.

D. Estimate amounts of technical and financial assistance and the relevant authorities needed to implement the
plan: An estimate of the amounts of technical and financial assistance needed, associated costs, and/or the
sources and authorities that will be relied upon, to implement this plan. As sources of funding, communities
should consider the use of their Sectiom93irograms, State Revolving Funds, and other relevant federal,
state, local and private funds that may be available to assist in implementing this plan.

E. Develop an information/education componern information/education component that will be used to
enhance public understanding of the project and encourage their early and continued participation in
selecting, designing, and implementing the NPS management measures that will be implemented.

F. Develop a project schedulé schedule for implementing the NRanagement measures identified in this
plan that is reasonably expeditious.

G. Describe the interim, measurable milestonésdescription of interim, measurable milestones for determining
whether NPS management measures or other control actions are beplgrimented.

H. Identify indicators to measure progresA set of criteria that can be used to determine whether loading
reductions are being achieved over time and substantial progress is being made towards attaining water
quality standards and, if not, theiteria for determining whether this watersheldased plan needs to be

1 htps:/ivww.epa.gov/npsihandbooidevelopingwatershedplansrestore-and-protect-our-waters



revised or, if a NPS Total Maximum Daily Load (TMDL) has been established, whether the NPS TMDL needs to
be revised.

I. Develop a monitoring componenf monitoring component to evaluatée¢ effectiveness of the
implementation efforts over time, measured against the criteria established under item (h) immediately
above.

Element | Plan Section Element Description

Identify causes and sourcesmfllution

Estimate pollution load reductions needed for restoration
Identify actions needed to reduce pollution

Estimate costs and authority to implement restoration actions
Implement outreach and education to support restoration
Restorationschedule

Milestones- interim measures to show implementation progress

I @& m m T O W >»

Success indicators and evaluatiorriteria to show restoration success

© 00 N N o o o o AN

Monitoring plan

Tablel: { dzY Yl NBE 2F 9t! Qa bAyS 2F0iSNBRKSR tflyyAy3da 9fSySyida



1 Introduction

The Pine River Pond Watershed Management Plan describes watershed characteristics, water quality conditions,
sources of phosphorus loading to the pond, and management actions that can be implemented to improve and
LINE GSOG GKS Il TheWneeestablishés Matdy gahlify goals and objectives, outlines nutrient
management approaches, and outlines actions for meeting water quality goals.

Pine River Ponfhces a number of concerns including nutrient loading from the watershed, the pressn

benthic cyanobacteria mats in the littoral zone throughout the lake, low dissolved oxygen readings, and invasive
species which all threaten water quality. Recent testing has identified readings in one part of the lake that differ
significantlyfrom the other testing sites suggesting further evaluation is needed. Deforestation in part of the
watershed may also be compounding the issues in addition to the watershed and climate changes ongoing.

TheWMPsummarizes the factors affecting watershed heaitiith data from the watershed survey, water quality
testing, septic system survey information, and phosphorus loading modeling output. This information is
incorporated into actions and recommendations for reducing pollutant loading to the pond, and creatissg
maintain and impove watershed standards

The management approach in tMéMPenables property owners, road associations, and project partners to
implement restoration activities in a responsive manner while recognizing that improvements to water quality
cannot be achieved in any single activity or within an immediate time frdtne@sures that as management
activities are conducted, water quality response is monitored, and success is documented.

1.1 Background

Located in the White Mountairegion of northcentral NH, Pine River Pond is in the Town of Wakefield within the
villages of North Wakefield, East Wakefield, and Sanbornville. The major outlet at the northwestern end of the
pond is controlled by the Arthur H. Fox Memorial Dam. The outflow becomes the Pine River which flows northwest
to Ossipee Lake and is part of tBaco River watershed that flows through the White Mountains of NH and Maine,
ultimately draining into the Atlantic Ocean at the Gulf of Maine.

Pine River Pond is about 3.6 miles long and 0.6 miles at its widest, within a watershed of about 7,808 @cres. Th
12.2 miles of shoreline are highly developed, and all precipitation that falls in the watershed drains into the pond
through a network of streams, ditches, and overland flow. There are several assocati@i community

beaches and private boat launchisites. The State of New Hampshire owns two parcels on the pond but neither
site is developed, access is difficult, and both are without parking or restroom facilities.

t Ay S wA @étdihualidygarliagince 1987 shows the following:

A trend of ecreasing water clarity.
Stable but oscillating Chlorophwiresults over the years.
A decreasing trend for total phosphorus.

Cumulatively this does not lend itself to an explanation as to why the benthic cyanobacteria mats are present.

10



[ :
pine Rive,. Po
;

nde

éaton\\‘ 2
Mountain
North " il

field
WakefiSl East'Wolfeboro

t

Figurel: Watershed Area Map

1.2 Goal Statement

This plan provides sherand longterm goals for improving the water quality of Pine River Pond over the next ten

years (2022032). Thelongi SNY 32+t Aa (2 LINE i Sedduality 16 Rrevaht ocofiiehck ¢f (G KS |
toxic cyanobacteria blooms. To achieve this goal would mean reducing the amount of phosphorus entering the

pondby 10 percentThe water quality goal can be achieved by implementing various types of management

approachego reduce phosphorus input to the pond including:

Structural

Nonstructural

Septic system improvements
Regulatory

These management approaches are discussed in greater detail in the RtipSection6.

1.3 Plan Development Process

This WMP is the culmination of a major effort led by the PRPA and AWWA in cooperation with local and state

partner organizations and agencies; NH LAKES, NHDES, Maine DEP, Maine BarGerpat UNH, and UNH

Cooperative Extension. Activities to develop the Plan included numerous project management team meetings and
conference calls between the PRPA, AWWA, DK Water Resource Consulting LLC (DKWRC), and NHDES. Additional
input was providedy watershed residents, road association members, town officials, students from UNH under

t NEFSaaz2NI ' fftAaz2y 21ddazs tKe5dX FyR !'bl /221N iABS 9E
Ph.D. Funding for plan development was provided by the BR&ciation. It should be noted that the Plan is a
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living document;, modifications and updates are anticipated over time as implementation activities begin and as
Y2NBE A& dzy RSNRUG22R | 062dzi GKS LRYyRQa SO2f23&8 FyR Ada NB:

1.3.1 Public Egagement

The PRPA has engaged the public through discussions at its Annual Meeting and through their eNews emails. Given
the COVIEL9 pandemic, most of the public engagement has been electronic through the eNews to the lake
association members which is alid2% of property owners with deeded rights to PRP.

1.3.2 Septic System Survey

An online septic system survey was developed by AWWA and made available to the lake association membership
through the PRPA eNews from February through June 20fdtal of131 prgerty owners within 250eet of the
lake responded.

Approximately 25% or 1/4 of Pine River Pond residents responded to this survey and the vast majority perceive
their lake as having average or above average water quality. Though not reflectiveenttitteelake community,

these data imply that the majority of septic system owners on the lake follow responsible management practices,
specifically pertaining to the nearly 80% of people who pump their system evemears. The fact that most

systems wee also reported to be less than 20 years old is promising, as anything older than this would face an
increased likelihood of being outdated and in need of repair or replacement. As part of this survey, we also
included questions pertaining to lawns andtfiizer use which can be another source of phosphorus for the lake.
Fortunately, only 16 respondents (12%) had a lawn area within 100 feet of the lake, and only one of those people
reported using fertilizer containing phosphorus.

Results of the survey inhte that:

92% of respondents perceive the water quality of PRP as average or above average
Most septic systems were reported to be20 years old

79% of respondents pump their system at least every 5 years

31% of respondents are 1@@et from the lake

12%o0f respondents have a grass lawn within 186t of the lake

Of that number 56% of respondents fertilize and pbesphatefreefertilizer

=A =4 =4 =4 -8 -4

Septic systems adjacent to the lake are another potential threat to water quality, as the wastewater they produce
carries nutrients such gshosphorus that contribute to algae and bacterial growth in the lake. Though septic
systems drain into groundwater, their proximity to the lake allows them to enter the water table and eventually
into nearby surface waters. Wdlinctioning systems that are properly sized and maintained are highly effective at
treating wastewater, while poorly functioning, undersized, and outdated systems do little to remove nutrients and
bacteria before they reach the lake.

The overall results dhe survey paint a promising picture of the state of septic systems on Pine River Pond. With
that in mind, this survey does not include nearly 300 other residents on the lake, whose septic system conditions
are not known. We can extrapolate our results tathe rest of the lake in order to make educated guesses about

its conditions, but there are factors that could cause this to be misleading. For example, people who are unsure of
their septic system's condition or know it to be in poor shape may bernefieed to answer the survey.

Furthermore, even a small number of nfimctioning systems could have an outsized impact on water quality, so

it is important to address as many of these as possible, even if the percentage of nonfunctioning systems is
relatively small. Many compounding factors can contribute to expbesphorus loading in a lake. If the survey

12



results do in fact reflect the larger state of septic systems on Pine River Pond that is good news and any additional
upgrades that are done will k@ a compounding benefit to the lake.

1.3.3 Ongoing Watershed Efforts

The PRPA is the main entity that coordinates continual watershed efforts including:

Water Quality Sampling and Testing with LLNHach summerexcept for2020 (due to the COVILD

pandemic), volunteers assist Bob Craycraft from the UNH Cooperative Extension collect water samples as
detailed in Section 3.

Weed Watch The shoreline is monitored by volunteer patrols of weed watchers trained by NHDES.
Aquaticlnvasive Species preventieiThe PRPA participates in the NH LAKES Lake Host Program and staffs
the most active boat ramp on weekends and holidays. Since this access point is not a public access point,
the AIS risk is decreased, but watercraft do ented axit the lake that have been at other waterbodies

where AIS are present. The Town of Wakefield gives the PRPA $2,500 to assist with the Lake Host
Program.

Macrophyte SurveyEach fall, under contract with SOLitude Lake Management, the littoral zone is
examined via video surveillance and a report is provided to the PRPA that is shared with the Weed Watch
group.

Cyanobacteria sampling and microscopic analysis conducted every 2 weeks from June through September

in accordance witlhe water quality monitomg plan developed for PRPA by UNH LLMP and DK
Consulting.
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2 Characteristics of Pine River Pond

2.1 Arthur H. Fox Memorial Dam

tAyS WAGSNIt2YyRQ&a ¢ G4SN t SOS fThiswaod &ndl goiiche HlaimSves canstrucie® S 1| NJi |
FiG GKS OdzNNByid t20FdA2y |G tnk92o gerdedts dldcttichewerQ@1921diet SG  F 2
State of New Hampshire ¢d& over the dam, and rebuilt it tibs current structure in 197,&vith a reinforced

concrete spillway to manage the level oh® River PondThe current dam spans the entire outlet of Pine River

Pond, measuring approximately 150 feet longth earthen enbankment wings and deaid split stone block

walls, as well a.a concrete spillway and
gate structuré.

The dam is maintained and controlled
by the NHDES Dam Bureau, and the
yearly drawdow is 8 feet to Pine River
t 2y RQa VY iwdtetzharkdat K A
574.35 feet above sea level. The :
surface elevation of Pine River Pond af
impeded height is 582.35 feet which
serves as the NHDES regulated
GWSTSNBYyOS [AySxz¢é
NHDES Consolidatéist of Water
Bodies.

Figure2: Arthur F. Fox Memorial Dam

2.2 Land Use

Wakefield was chartered in 1749 and industry began soon thereafter in 1767 with grist and sawmills. By 1789

there were seven (7) mills in Town, and all were positioned to harness waterpower from the many streams, rivers,
and2dziif Sia 2F GKS t11S8ad 21 1STAStRQa O2yRAGAZYya sSNB O2y
forests were harvested for lumber and wood products. With the arrival of the railroad in 1871, small village areas

grew by the lakes and stregm ¢ KA OK LJX F @SR | f I NBS LI NI Ay GKS (26yQa
rural character attracted many summer visitors, and throughout the 20th century, waterfront development was

2} 1 STFASE RQa LINR YL NE Ay Rdza i NBnd thd sériicesn2eded prsdiidgiidc@mg fo2 ¥ & dzY Y
YIye 2F 2+ 1STAStRQaE NBAARSydaod !'a Fdzi2z2Y20AtS dzaS Ay ONB|
Route 16 was relocated to the western edge of Wakefield passing by the western tip of PinedRider

. @ 0KS SyR 2F (KS wmopynQa Yz2ad 2F GKS &I GSNFNRond LINE LIS NJ
homes. As this growth occurred, both formal and loodelyned road associations came into being around the

lake. The formal road assodats are Crew Road Association, Windover Property Owners Association, Pickerel

Cove Estates Association, Michawanic Village Condominium Association, Lord Road Association, Pine River

Association (PRA), Virginia Lane Estates Property Owners Associati®in@andod Shores Association. The less

formal groups include the residents on the following roads: Clearwater, Windy Point, Chandler, Olde Pine,

2 htpps://www.nh.gov/nhdhr/publications/documents/12435.pdakefield Heritage Commission Survey of Wdtewered
Mills Sites and Dams, 2011
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CK2NYKAfES . fF01922RxX /SasSsy wAR3IST | A3IKEFYyRE Cleé 2F@&3x |
Barend.
It is estimated that 452 properties on, or with access to, PRP are developed. Approximately a half dozen parcels

serve as community beaches for associations or for back lots (e.g., Crew Road Railroad Lots), and another half
dozen are private accesgmints for launching boats. Very few buildable waterfront lots remain on the lake.

Approximately a third of the residences serve astiole homes, and a large majority of camps have been
improved to serve as yeaound homes for seasonal residents. Wasater for all homes is treated by individual
septic systems or dry wells. As more properties in the watershed are converted from seasonal camps to more
developed residences, the tendency is to convert more of the property from its native forested canaltioh

will likely accelerate the rate at which NPS pollutants will reach the lake to impair water quality unlefeeladiy
landscaping measures are installed.

The largest association not located directly on the lake is the PRI&4dot subdivision of norwaterfront lots

with two (2) waterfront parcels that are used as a community beach lot for swimming, and a boat access point
(known locally as the Lord Robdat ramp). Not all the roadways in the PRA were completely developed, hence
some lots are undeveloped. Several other associations also have homes with deeded right to PRP that are not
directly on the lake.

2.3 Population and Growth Trends

Accordingtothe US Sy a dza . dzNB I dzQ dopwationfgr Wakefield was 5,110 rigssilents, which ranked
70th among New Hampshire284incorporated cities and towns. The population density is 129.3 persons per
square miles of land area. Wakefield has 39.5 squaresroiléand area and 5.3 square miles of inland water area.

2.3.1 Historic Population Trends

The population of Wakefield has increased nearly 240 percent since 1970. During the same period, Carroll County
increased by 155 percent, Strafford County byp@édcent and the State experienced a population increase of 73
percent. The largest decennial percent change was an increase of 58 percent between 1970 and 1980, followed by
increases of 37 percent and 40 percent, respectively over the next two decades.

A review of population data with other available information indicates the increase in population between 1990

and 2000 was due to seasonal residents becoming-saand residents. Across the state line, the growth of the
population in Acton, ME hasbeenmdreA { S 2| { STASt RQa ¢AGK adzZNEHSa RdzZNAy3 (K
0KS LRLJzZ I GA2y INRBSUK Kra at2¢eSRe® . Sié6SSYy wnnn YR HAM,.
Comparatively, neighboring lake towns of Ossipee and Wolfeboro had slow gratethof 3.2 percent and 3.1

percent, respectively in that same span.

(Source: 2014 Wakefield Master Plan)

2.3.2 Projected Population Changes

Wakefield has been one of the fastest growing communities in the state and has consistently experienced a higher
growthNI 6 S GKIy ySAIKo2NAYy3I (26yax [/ FNNRBff yR {GNI FF2NR
population is projected to increase but at a slower rate than experienced in previous decades.

The NH Office of Energy Planning in partnershipwightha G I 6§ SQa wS3aA2y Lt tfFyyAy3a [/ 2YY
following population increases through 2040.
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Figure3: Wakefield Population

(Source: NH Employment Security, Economic and Labor Market Information Bureau)

2.4 SurficialGeology and Soils

I gl GSNEKSRQA AdzZNFAOALFE 3IS2ft23& LIXIFeéea Fy AYLERNIIFIYyd NRf:
both of which are important factors in phosphorus transport and attenuation potential. The surficial geology in the

Pine River Pond watershed consists of alluvial material deposited 12,000 years ago at the end of the Great Ice Age.

This material is characterized by unconsolidated materials, typically stony material, fine loams, and sand with

moderate to high infiltratio capacity. Soils of the Pine River Pond watershed consist of rocky, sandy, and fine

loams dominated by soil types such as Champlain and Boscawen (USDA, 1977). These soils are well drained. Slopes

in the watershed vary from zero percent to 60 percent withny slopes tending toward around eight percent.

{G8SL) af 2L38a SEA&al 2y SAGKSNI aARS 2F G(GKS LRYR AyOf dzZRAY.
northeast.

2.5 Watershed Habitat

TheNew Hampshire Wildlife Action Plardicates that the PineifRer Pond watershed contains lands considered to

include habitat that is supportive of diverse species (NHFGD, 2020). Mammals, reptiles, birds, insects, and fish
6SYSFAG FNRBY (KS 6F0SNEKSRQA NAOK yI (dNSEF &K ok (0 &  19ig0F
outlet, and open water.

Forest types in the Pine River Pond watershed include henrfladkwoodpine forest in the southwest, and

Appalachian oakpine in the northern and eastern sections. Tree species for these forest types indhitéepine,

9FadGSNYy KSYft201= YFILESaz: IyR 2F1ad ¢KS LR2YRQA aK2NBfAy:
Hampshire lakeicluding button bush, high bush blueberry, alders, and sweet pepperbush. Aquatic plants

include scattered populationsf vegetation such as grasses, lilies, pickerel weed, and several types of rushes

(NHDES, 2005).

Endangered species in the watershed include the Common Loon and spotted turtle. Anecdotal reports from
lakeshore residents indicate that Common Loons frequlea lake and have made nesting attempts for several
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years. The pond is classified as a warmwater fishery. Obsésbespecies in the pond include largemouth bass,
smallmouth bass, brown bullhead, chain pickerel, and black crappie (NHFGD, ret. 2021).

2.6 Invasive Aquatic Vegetation

The PRPA has a Weed Watch committee that coordinates volunteer state trained weed watchers to monitor the
shoreline from May through September. PRPA began contracting with SOLitude Lake Management out of
Shrewsbury, MA in 2014 tconduct an annual macrophyte survey to identify, locate, monitor, and document the
growth and spread of vegetation in the littoral zone. Since 2014, native whorled watermilfoil has been identified
and is being monitored. In 2021, the whorled watermiltedls documented in several locations with the densest
growth in the quaking/floating bog area at the southeast end of the lake. Sparse to moderate growth was found in
the cove southeast of Fay Way. Both these locations have benthic cyanobacteria mateatiitins that have

detached.

2.7 Algae and Cyanobacteria

There has been a noticeable increase in algae and cyanobacteria in Pine River Pond in recent years. In 2019, PRP
had several observations gfeen filamentous alggesome stretching as long as f@t. The filamentous algae

were observed floating in several areafsthe lake.Increasingly, PRP has also observed the growth of benthic
cyanobacteria mats. Many are found in coves surrounding the pond. The first benthic cyanobacteria mat was
visually identified in Pine River Pond in 2019 by a kayaker at the mouth of Mdaok (Se 1, Figure4). NHDES

and AWWA visually confirmed the sighting, and UNH LLMP staff analyzed a sample; the result finding an
abundance oDscillatoria NHDES issued an advisory on Augus2@09,warning that the abundance of

cyanobacteria benthic matsasespecially concerning if they became dislodged from the bottom. Upon further
inspection, the advisory was removed as the swimming/recreational seass ending and lake draslown was
approaching.

Over the next two years, PRPA examined its shoreline, and identified additional sites where benthic mats were
discovered (blue numbered icorisigured), andwhere cyanobacteria growth was found on rocks and logs along
the shoreline (green location iconBjgured). Locationl5 was tested by NHDES2i020. Benthic mats of
Oscillatoriawere observed in abundance (too humerous to determine concentrations). AdditioAahhaenaand
Woronichiniawere detected, and the State issued a Cyanobacteria Alert in August 2020. Again, surface levels of
cyanobacteia were not in exceedance of the state threshold of 70,000 cells/ml, however the abundance of
benthic mats were also a concern as mats at icon locations 9, 10, and 15 sheigare¥ have detached and

floated to the surface at times. These locations are relatively stagnant;mloving waters.

In November 2021, PRRd asurfacecyanobacteria bloom near Loon Point offifaRd (see red icorkigures).
NHDESssued a local alert since the bloom dissipated within a few hours. This occurred late in the season (note
t wtafnd@al 8foot drawdown had begun on October 15th) and there was bloom residue along the shoreline,
exposed by the drawdown.

Nationally, there has been an increase in the occurrence of benthic mats according to the literature; however,
there are far fewer studies on mats than the planktonic types of cyanobacteria. The reports on environmental
conditions and toxin production are quite variabl&enthic mats of cyanobacteria can be extremely robust and
can tolerate low light, low nutrierst and low oxygen. Mats can form in some extreme environments, including

3 https://academic.oup.com/femsec/article/73/1/95/646354
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high alpine and arctic lak&ésMats can undergo freeze/thaw cycles, endure winter anoxia and exposure when Pine
WAGBSNI t 2YyRQa& 461 GSNJ A& RNI gy R sd¢nihic mgifarefike @&, with 1 St & &f 2 51
interwoven filaments of a variety of cyanobacteria, (sometimes within the Oscillatoriales group but they are often

diverse). These cyanobacteria can benefit from their overall structure together and from other mierctialy

within the mats. These mats could also be benefiting from the protection of the coves, and the warmer water

temperatures in these shallow areas. Runoff from the steep slopes and phosphorus transported through erosion

could provide immediate nutents that the benthic mats use. These mats may bkwefit whenthere is a lower

rate of algal competition and an increase in sunlight exposure since light can reach deeper.

Benthic mats have negative impacts on water quality, impacting recreation dnedl oses such as drinking water.
However, the human health risks posed by these mats is poorly addressed in public recreational guidelines. The
science to develop these guidelines needs further refinement as knowledge and monitoring tools for mats develop
and improve. The PRPA will monitor the Interstate Technology and Regulatory Council for Harmful Cyanobacterial
Blooms (ITRC HOBgEhnical and regulatory guidance documefur strategies in preventing and managing benthic
cyanobacteria. This document iews field screening and sampling, analytical toxin testing methods of mats, toxin
thresholds, communication and response planning, and specific considerations for prevention and management
control strategies. A goal of this watershed management plan jgdeide management strategies and actions

that will in theory help manage water quality conditions such that the occurrence of the mats is reduced.

4 htps://www.frontiersin.org/articles/10.3389/fmich.2012.00140/full

5 https://itrcweb.org/teams/active/hch
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Figure4: Cyanobacteria Map and Legend
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Benthic Cyanobacteria Matflue numbered icon® to®.)

o0k w

7.
8.
9.
10.
11.

Mouth of Meadow Brook

Small inlet near Grenier/Lord Road
intersection

Newton's (Great) Island swim area
Mouth of Unnamed Brook/Wentworth Cove
End of Lord Road coves

Virginia Lane, inlet to White Pond
Brook/Beaver Ponds
Sparhawk/Chandler junction cove

Olde Pine Rd near Sparhawk Trail
Quaking/floating bog area

Cove southeast of Fay Way

Junction of Pinewood Shores/BlanRoad

12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22.
23.

Mouth of Quimby Brook

Black's Cove

State Property near Sawdust Cove
Tiny Cove near 98 Crew Road north
Heron Cove shoreline

End of Blue Wave Lane shoreline
Blue Wave Lane shoreline

Flynn Road shoreline

Kerry Drive shoreline

Windy Point Rd shoreline
Michawanic Condominium docks
East side of Arthur Fox dam

Cyanobacteria on shoreline rocks and lo@geen location icons™ )

Clearwater shoreline

Michawanic Condo. shoreline
Off Buck Rd shoreline
South side Loon Point

Crew Roadhoreline

Lord Road shoreline

Lord Road shoreline #2
Lord Road shoreline #3
Lord Road shoreline #4
End of Virginia Lane
Virginia Lane shoreline
Chandler Lane Point

Surface Cyanobacteria Bloofred icon 9) November 2021, Loon Point, south shorel
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2.8 Erosion

On September 10, 2004, the NHDES Wetlands
Bureau issued a Field Inspection Report respondir
to concerns expressed by the PRPA over excessiv g
rates of erosion on the shoreline of PRP. The repo
states that almosall the shoreline is subjado
someform of erosion problem. The only frontages
that have been spared are those that had been
modified or armored at one time. The volume of
material that had been removed was evident from
photos included in the report. The likely causes
were attributed to:

1 The shoreline at the impeddughwater
mark never evolved to be stable in the
presence of water, and therefore is more
susceptible to any erosive force

1 Increased wave forces from wake boat
activity on the lake

1 Exposure of the shoreline by the deep
drawdown of the lake.

The recommended actioim the Report was to
apply for grants to help develop a series of options
for stabilizing the various types of frontages based
on the differing conditions, and establish methods
that the regulatory agencies would recognize as
viable alternatives for progrty owners to stabilize
their shoreline.

Almost 20 years later, increased wave action from
wake boats and the recently popular wake surfing,
along with increased numbers of people recreating,
compounds an already bad situation. The erosive
forces of windand water have left behind deep
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