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GLOSSARY OF TERMS

BEST MANAGEMENT PRACTICES (BMB) Best Management Practices (BMPs) are conservation practices
designed to minimize discharge of nonpoint source (NPS) pollution from developed land. BMPs include planting
buffers, stabilizing steep slopes, upgrading culverts, using erosion control mulch on bare soil. "Non-structural”
BMPs include road salt management, land consevation and improving ordinances to protect water quality.

CHLOROPHYLLEA (CHL-A) A measurement of the green pigment found in all plants, including microscopic
plants such as algae. It is used as an estimate of algal biomass; higher Ch& equates to greater amount of algae
in the lake.

COLOR The influence of suspended and dissolved patrticles in the water as measured Platinum Cobalt Units
(PCU). A variety of sources contribute to the types and amount of suspended material in lake water, including
weathered geologic material, vegetation cover, and land use activity. Colored lakes (>25 SPU) can have reduced
transparency readings and increased TP values.

DISSOLVED OXYGENDissolved oxygen (DO) is the measure of the amount of oxygen dissolved in the water.
Organisms living in lakes use the oxygen in the water to breathe. Low DO conditions can severely reduce the
diversity and populations of aquatic organisms. Water with < 1 part per million (ppm) of oxygen is considered
anoxic (no oxygen present); less than5 ppm of oxygen is considered so stressful that most coldwater fish will
avoid these areas. Anoxic conditions can also promote phosphorus release (internal loading) from the lake
sediments.

FLUSHING RATEThe rate at which the volume of water in a lake is replaced. For example, a lake with a flushing
rate of two flushes twice per year. A lake with a flushing rate of 0.5 flushes once every two years.

MIDAS (Maine Information Display and Analysis System) MIDAS numbers are unique identification numbers
assigned in the 1970's to Maine lakes and ponds monitored and managed by Maine state agencies.

NONPOINT SOURCE POLLUTION (NPSNonpoint Source pollution, or polluted stormwater runoff comes from
a number of diffuse sources within a watershed. This includes soil fertilizers, septicwaste, and other pollutants
from diffuse sources across the landscape that are carried into a waterbody by rainfall.

SEQCHI DISK TRANSPARENCY (SDT)A vertical measure of water transparency (ability of light to penetrate
water) obtained by lowering a black and white disk into the water until it is no longer visible. Measuring SDT is
one of the most useful ways to show whether a lake is changing from year to year. Changes in transparency may
be due to increased or decreased algal growth, or the amount of dissolved or particulate materials in a lake,
resulting from human disturbance or other impacts to the lake watershed area. Factors that affect transparency
include algae, water color, and sediment. Since algal density is usually the most common factor affecting
transparency in Maine lakes, transparency is an indirect measure of algae abundance.

TOTAL PHOSPHORUS (TP)The total concentration of phosphorus found in the water, including organic and

inorganic forms. TP is one of the major nutrients needed for plant growth. It is generally present in small

amounts and limits plant growth in freshwater ecosystems. As phosphorus increases, the amount of algae
generally increases. Humans can add phosphorous to a lake through stormwater runoff, lawn, or garden
fertilizers, and leaky or poorly maintained septic tanks.

vii
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INTRODUCTION

Messalonskee Lake(MIDAS 5280) is located in Kennebec
County, in the central Maine towns of Belgrade, Sidney, and
Oakland in the southeast region of the larger Belgrade
Lakes watershed(Figure 2). Messalonskee Lake iast lake
in the chain of seven Belgrade Lakeslt is also the second
largest of the Belgrade Lakesbehind Great Pond.

Much of the water that enters Messalonskee Lakecomes
from the watersheds of the upstream lakesand flows into
d+dd" Wzl gF++ y"F+ ACizodC

south end. Water also flows into Messalonskee Laki
through a number of smaller tributaries feeding either
Belgrade Stream, or the lakeitself. Messalonskee Lakeis
dammed at both ends, with a dam on Wings Mills Rd. in Mt.
Vernon on Belgrade Stream, and aother dam at its
northern most point separating the lake from Messalonskee

Streamwhich flows into the Kennebec River and eventually

Figure 2. Map of the Belgrade Lakes
watershed. (Colby.edu)

into the Gulf of Maine.

Messalonskee Laké ¢ | GT +1 A » sA&3qupe+| | z O3

miles, while the total drainage area, which includes the
WATERSHED
The area of land around
a lake that drains (or
sheds) its water into the
lake through streams,
ditches, as overland
flow, or through
groundwater.

watersheds of the entire chain of sevenBelgrade Lakescovers
about 180 square miles! The watershed area includesseven
municipalities, with the largest land area in the towns of
Belgrade (40%) and Sidney (28%). Smaller areas of the
watershed are located in Readfield (9%), Manchester (9%),
Oakland (8%), and Mount Vernon (7%), along with a very small
sliver of the watershed located in Augusta (<1%).

The shoreline of Messalonskee Lake is highlydeveloped. A study conducted by Colby College in 1997
estimated that at that time, more than three quarters of the shoreline lots were developed. The study
also estimated that a large percentage (74%) of the developed lots are yearround residences due to
ACx W' ¥+~ d | Wzd+ Al zWGAdGAKI KZ KCx | GKGxd zi ! 2604

Variable leaf milfoil (Myriophyllum heterophyllum ), an invasiveaquatic plant that can form dense mats
and crowd out native plants, was introduced to Messalonskee Lake | AC+x ="IFP@Mrunsa, . ~ g

! https://web.colby.edu/epscor/about/
2 Land Use Patterns in Relation to Lake Water Quality iMtresalonskee Lakdlorth Basin Watershed (189 Department of
Biology, Colby College.
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number of programs aimed at removing and controlling the spread of variable leaf milfoil in
Messalonskee Lake.

Messalonskee Lake and its surrounding
watershed are used extensively for swimming,
fishing, and boating as well as bird watching and

hiking in the summer, and ice fishing, skiing, and . S

44520595 44520907
= ) - @&

snowmobiling in the winter. Three state-owned
boat launches provide access to the lake, one in
Z" FTW" | "K KCx W' Tx" q R
Sidney on the eastern shore, and one in

axWoel " |+ | £"]3 AKCx )=+,
southern end. The lake currently provides a

warm-water fishery for species such as basand

white perch, among others. Maintaining the

fishery and water quality for recreation is

important to local residents.

Water-quality data has been collected in

Messalonskee Lake MIDAS # 5280
Sidney,Kennebec Co. - Delorme Page 12(A5) - 3692 acres

and the Lake Stewards of Maine/Volunteer Lake — [ tseacess  +— sacbostiames @ Loke Samplosiaions  # Doptn ()

Messalonskee Lake since 1970by Maine DEP

1 2 3 4 5 Miles W B

Monitoring Program . The majority of the data E % = = : | )

has been collected at Station 1, at the deepest Figure3. Map ofwater quality sampling stations in
Messalonskee Lakdlakesofmaine.ord

part of the lake (Figure 3). Since 2015, more
intensive data collection has been completed by
7 Lakes Alliance and Colby College.The water quality of Messalonskee Lake has remained relatively
stable since monitoring began, despite declining water quality in upstream Long Pond and Great Pond.
Although water quality in Messalonskee Lake is stable, the lakeis listed as threatened by the Maine

DEP because it is considered sensitive to water quality changes due tats sediment chemistry, and also
because it is on the { ° "~ ¢ ¥ " Phe GrgeV¥Re|, @ the watershed, extent of development,
phosphorus inputs from the direct watershed and the watershed of upstream lakes, and the effects of

"1 C"1 6616 I WGA" A "WW AW " TzWx Gl ACx W' F+" g

Messalonskee lakeis considered mesotrophic based on its current water clarity (as measured bySecchi
disk transparency) and total phosphorus levels. Mesotrophic lakes have elevated nutrient levels and
are fairly productive, making them prone to algal blooms and decreased clarity. These lakes are in a
transitional stage between oligotrophic (clear, minimal plant growth) and eutrophic (murky and muddy
with elevated plant growth) stages.
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Decreasing dissolved oxygen (DO) levels are also a concern because DO is essential the plants and
animals that live in the lake. Recent data showsoccasional anoxia (DO <2 ppm) in the deepest areas
of the lake (Station 1). Decreasing DO levels can resulin loss of deep water habitat for fish and release
of sediment-bound phosphorus into the water column (internal loading). Managing the input of
pollutants from the watershed is essential to preventing these cycles from developing in Messalonskee
Lake.

Table 1.Lake characteristicdylessalonske Table 2. Water quality averages fdfessalonskee Lak
Lake (Source: LakesofMaine.org) Station 1 (197€2018). (Data Source: LakesofMaine.c
Lake Characteristics Messalonskee Water Quality Parameter’ Station 1
Lake
Surface Area 3,691 acres Secchi Disk TranSparenCXSDT) 54m
Elevation 234 ft Total Phosphorus (TP) 11 ppb
Maximum Depth 113 ft Chlorophyll-a (Chta) 4.1 ppb
Average Depth 31ft Color 16 PCU
Flushing Rate 1.59/yr

Figure 4 (below) shows the annual averagewater clarity for Messalonskee Lakeat Station 1. Variability
in water clarity measurements over time may be influenced by weather (e.g., annual fluctuations in
rain/snow), or land-use changes in the watershed (e.g., period of heavy development or forestry
activities or watershed improvements).

Yearly Average Secchi Disk Transparency

Year
1970 1980 1990 2000 2010 2020
. h A A L .

fi} .. 1 A '*‘.
3 earte & .-'4‘.- 4- P
< . . <

Figure4. Average annual water clarity data fdvlessalonskee Lake
(Station 1). (Source: LakesofMaine.org)

3 Maine DEP Lake Reports fdessalonskee Lakéverages are based on data collected between 18YIB at Stdbn 1.
3
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MESSALONSKEE LAKERVATER QUALITY, WHY IS WATER QUALITY
AT RISK?

Along with phosphorus loading from upstream lakes,
a primary threat to water clarity in Messalonskee Lakeis

polluted runoff or nonpoint source (NPS) pollution. POLLUTED RUNOFE
Stormwater runoff from rain and snowmelt picks up

Also called NPS or nonpoint

soil, nutrients, and other pollutants as it flows across source pollution. Soil,

the land and washes into the lake. fertilizers, septic waste, and
other pollutants from

In an undeveloped, forested watershed, stormwater diffuse sources across the

runoff is slowed and filtered by tree and shrub roots, landscape that are carried

grasses,leaves, and other natural debris on the forest into a waterbody by rainfall.

floor. It then soaks into the uneven forest floor and filters
through the soil. In a developed watershed, however,
stormwater does not always receive the filtering treatment the forest once provided. Rainwater picks
up speed as it flows across impervious surfaces like rooftops, compacted soil, gravel roads and
pavement, and it becomes a destructive erosive force.

More than two centuries of runoff from developed land, agriculture, and forestry in the watershed has
resulted in delivery of phosphorus-laden sediment that accumulates in the bottom of the lake , adding
to the potential for internal  phosphorus loading when  dissolved  oxygen
levels are low at the bottom of the lake . Runoff from current development and roads, as well as future
development and conversion of small camps to larger year-round homes should be managed properly
to prevent delivery of pollutants into Messalonskee Lake Roads and their counterparts- poorly
maintained gravel roads, and driveways, road shoulders, winter sanding,ditches, and culverts- all
influence lake water quality.

Messalonskee Lake is on Maine DEPs Nonpoint Source Threatened Lakes Priority List due
to its sediment chemistry having the potential to release phosphorus into the water column
GFnol OLguLjOsGuodLjot FOUUOOAGOuLL6GGuLU
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WHY IS RUNOFF A PROBLEM?

The problem with runoff is not the water itself, but the sediment and
nutrients that get carried by and delivered to lakes in stormwater . - — -
runoff. Phosphorus, a naturally occurring element, is a =

nutrient that provides food for algae and other aquatic
plants. Phosphorus is found in soils, septic waste, animal |
waste, and fertilizers among other sources.

Phosphorus is typically the limiting nutrient for algae growth
in most Maine lakes. Therefore, incre@ed phosphorus being
added to the lake by polluted runoff can result in increased plant and
algae growth. Sometimes this growth causes choking blooms, but
more often it results in small changes in water quality that, over time,

Soil erosion delivers
phosphorus to the lake.

damage the ecology, aesthetics, and economy of our lakes.

Soil is the biggest source of phosphorus in Maine lakes. As every gardener knows, phosphorus and
zACx1 | oAV G+l Kd "1+ | " Kol "WWi AT £d+I1 A GI ACx=
with the soil that erodes from our driveways, roads, ditches, pathways and beaches. Studies have
shown that runoff from even stable developed areas has5 to 10 times the amount of phosphorus
compared to runoff from forested areas. Runoff from forestry activities can also contribute significant
inputs of nutrients and sediments if not managed properly. Proper management strategies may
include limiting clear cutting, protecting natural vegetative buffers along waterbodies (lakes and
streams) and wetlands, and limiting runoff from roads that serve as access to the forest resources.

WHY PROTECT OUR LAKES FROM POLLUTED RUNOFF?

} Phosphorus reductions from developed land are needed to help protect the water quality of
Messalonskee Lake

} The U.S. Fish & Wildlife Service identifiedeight areas of inland wading bird and waterfowl
habitats located throughout the watershed .

}  The Maine Department of Inland Fisheries and Wildlife (MDIFW) documented sevenrare wildlife
occurrencesin the watershed, mostly around wetlands at the north and south ends of the lake,
as well asand numerous deer wintering areas which also provide habitat for resident moose
populations.

} Messalonskee Lakeprovides an excellent fisheryfor warm-water species such as bassnd white
perch, among others. Maintaining the fishery is important to local residents.

dz G

W
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}  The 2021 Maine Audubon Loon count report ed 40 adult loons and 4 chicks on Messalonskee
Lake?

} Messalonskee Lakeis susceptible to changes in water quality resulting from too much
phosphorus. Proper management of shorelines, maintenance of roads, and minimizing the
effects of existing and new development, and forestry activities are critical lake protection
activities.

} Sediment deposited into lakes and ponds from erosion creates the ideal environment for
invasive aquatic plant species. A combination of sediment deposits and phosphorus-rich water
makes Messalonskee Lakesusceptible to invasive species.Since 2012, FOM has been working
to control variable leaf milfoil in Messalonskee Lake.

} A 1996 University of Maine study found that lake water quality affects property values. For every
three-foot decline in water clarity, shorefront property values can decline as much as 10 to 20%!
Declining property values affect individual landowners as well asthe entire community.

WHAT IS BEING DONE TO PROTECMESSALONSKEE LAKE

The FOM, watershed partners, and landowners have already begun taking steps to protect the water
guality of Messalonskee Lake In addition to t he activities listed below, FOM holds an annual meeting
for its members and the public each July,organizes the Messalonskee LakeMilfoil Control Program
and Courtesy Boat Inspection (CBI) Programparticipates in invasive plant patrols, LakeSmart and
water quality research. A summary of primary historical watershed activities is provided below:

A Clean Water Act Section 319 funds - From 2004-2007, a Phase 1319 implementation grant
supported seventown and camp road construction projects, eight vegetated buffer plantings,
and thirteen riprap installation projects on Messalonskee Lake Technical assistance was provided
to more than 40 property owners and camp road associations. These projects are estimated to
have resulted in a reduction of 2.2 pounds of phosphorus loading annually .

A LakeSmart- In response to documented changes in water quality in Messalonskee Lake FOM
started a LakeSmart program in 2019. Since inception, 10 shorefront properties have been
evaluated and 3 LakeSmart awards have been distributed.

A Milfoil Control - Since 2012, FOM has had an active Milfoil Control program, working closely with
Maine DEP tocontrol and eradicate Variable Leaf Milfoil. FOM employs suction harvesting, lays
burlap and plastic benthic barriers, conducts annual surveys, andcoordinates a Courtesy Boat
Inspection (CBI) program.

4 Maine Audubon, 20PMaine Loon Count Results. Onliféps://www.lakesofmaine.org/lakdoons.html?m=5280
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Watershed Protection Planning - FOM will be developing a Watershed-Based Protection Plan
in 2022. This plan will outline strategies for lake protection over the next 10 years (2022, 2031)
and allow local conservation partners to apply for state
and federal grants to address NPS sites identified
during the watershed survey.

Water Quality Monitoring - FOM is in collaboration

ongoing water quality data in the lake. Annual updates
are provided to FOM by 7 Lakes Alliance regarding
short and long -term changes in water quality.

Youth Conservation Corps (YCC) - The 7 Lakes

: : _ t NB3IN}Ya adzOK Fa (K¢
Alliance YCC (formerly Belgrade Regional Conservation conservation Corps (YCC) an@h a ¢

Alliance Conservation Corps) assisted landowners with LakeSmart programprovide assistance tc
landowners tchelp protect the lake. (Photo: 7

Lakes Alliance)

eight vegetated buffer plantings and 13 rip -rap
installation projects on Messalonskee Lake between
2004, 2007 as a part of the 319 watershed improvement projects. Between 1996 and 2021, 266
BMPs have been nstalled in the watershed of Messalonskee Lake averaging 10 per year.

SURVEY PURPOSE & METHODS

PURPOSE OF THE WATERSHED SURVEY

The primary purpose of the 2021 watershed survey was to:

}

Identify and prioritize existing sources of polluted runoff, particularly soi | erosion and
stormwater runoff in the Messalonskee Lakewatershed,;

Raise public awareness about the connection betveen land use and water quality and the
impact of soil erosion on the water quality of Messalonskee Lake

Inspire people to become active watershed stewards by participating in watershed programs
such asLakeSmartand the 7 Lakes Alliance's YYCProgram;

Use the information gathered to help write a Watershed-BasedProtection Plan for
Messalonskee Lake

Provide the basis to obtain funding to assist with addressing identified NPS sites;

Provide recommendations to landowners so that they can voluntarily address NPS issues
identified on their properties.
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The purpose of the survey wasNOT to
point fingers at landowners with a

not in compliance with loc al ordinances. |
FOM hopes to work cooperatively with

quality.

‘ . Thirty-two watershed survey volunteers artl technical leaders
completing the watershed survey and will  participated in the 202 Messalonskee Lak#atershed Survey

be even more important in coming years.

With the leadership of FOM and partners such as the7 Lakes Alliance Kennebec County Soil & Water
Conservation District (KCSWCD)the towns of Belgrade, Oakland and Sidney, and the Maine DEP, there
are ample opportunities for stewardship. The hope is that landowners will reflect on the results of the

Local citizen participation was essential in

survey recommendations and make improvements on their own properties . Everyone in the watershed
has a stake in helping protect and improve the water quality of Messalonskee Lake

SURVEY METHODS5

The Messalonskee Lakewatershed surveytook place on September 29th . 30th, 2021 with the help of
33 volunteers from FOM, 7 Lakes Alliance local residents, and interested individuals from the nearby
Belgrade Lakes watershed. Trained technical staff from 7 Lakes Alliance, Maine DEP, andcological
Instincts helped lead volunteers acrosstwenty watershed survey sectors (Figure 5). Prior to the survey,
FOM sent out 2,371 letters with an accompanying informational handout to all of t he property owners
in the watershed. 57 properties were not included in the survey at the landowners' request.

Volunteers and technical leadersattended trainings hosted by Ecological Instincts and Maine DEP prior
to the survey. Survey volunteers who were not able to attend the webinar were provided with a
recording to watch.

The survey commenced on September 29" with volunteers and technical leaders spreading out across

the watershed to document sources of nonpoint source pollution (NPS). Roads and road crossings,

commercial and residential properties and beach/boat landing sites were assessed using tablets

equipped with Survey 123 fillable data forms, cameras, and GPS capability. Volunteers also carried
paper datasheets (Appendix A) as backup. Volunteers were assigned to one or more of the twenty

survey sectors gee Figure 5and sector descriptions on pages 17 - 19).
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Sector 19
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Messalonskee Lake Sector 18
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Figureb. Map of the 20 survey sectors for the 221 Messalonskee Laké/atershedSuvey.




2021 Messalonskee Lake Watershed Survey

Sources of NPSpollution were identified within each of

September 4, 2021 ‘.\er\ds o

the twenty sectors. Potential solutions were oy L& Tt . -
@

. Augusta, ME 04330 &

recommended, rough estimates were made for the cost e esonate Lot e oo salons"
of labor and materials for improving the sites, and the Wesiontn ok watrihd. T weasd s P of he oo e, ki, e
Manchester, Readfield, Mount Vernon and Augusta (see attached flyer). The survey will identify and
overall impact to water quality and the level of technical E o oyt i o ity D b ot M .||
. . Messalonskee Lake is on the State of Maine's Priority List of Threatened Lakes due to development
assistance needed to complete the recommendations e it s e s phphons s 0. e i e e

were also determined in the field for each site along with "

photograph s and a GPS point If there was not a direct it et proser e, Eccemio 1 e e sy o do ot o o
i . . present at the time of the survey. We would like to include yuur_\anu in this survey. However, if you df:
connection from the potential source of NPS pollution ot _nih_to_parpt._plwe_cll_th_FON._offe & G0 G135 o enst
survey list. The si onducted in full compliance with Maine COVID-19 guidelines so as not to
to a ditch, stream, wetland, or the lake, then the site was Lo i L s L e S

not documented on the field sheet (e.g., an eroding
hillslope in which the soil did not leave the site). The FOM
plans to send follow-up letters to all landowners with an

n affect our local tax base and property values. We hope you will

visit the FOM website:

he survey. For more information,

identified watershed survey site. The letter will let them %@Wm
know the problem identified and recommendations for rsr s f esdoris

addressing the problem as well a list of options for
Copy of the landowner letter that was sent2@71

landowners in théVlessalonskee Lakeatershed in
August 202.

helping complete the project.

Shoreline properties that did not meet the criteria of an . -
NPS site (active erosion with a direct connection the ﬂ
waterbody) but were deemed worthy of some additional

technical support were documented on a "LakeSmart | :
Referral" field sheet. Examples of properties in this (=
category may include sites with large areasof lawn and fé"
little to no shoreline buffer, small buffers that need g

enhancing, shorelines with invasive plants, landowners
that requested a LakeSmart visit or YCC assistance, and
private boat launches. The FOM intends to follow -up
with educational materials to these landowners and offer

technical assistance where it is needed.

The data collected during the survey wasuploaded from

the tablets and entered into an Excel database
Documented NPS sites were ploted on maps using
Geographical Information Systems (GIS). Mapping
coordinates were manually corrected if needed to
account for poor satellite reception or human error in

the field based on recorded address or tax map/lot

Examples of volunteers documenting NPS site
number.

the Messalonskee Lakeatershed.

10
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DESCRIPTION OFSURVEYSECTORS

The watershed wasdivided into 20 survey sectors based onthe number of roads and developed lots
in each area of the watershed and the estimated time needed to survey these areasMost of the sectors
extend from the shoreline to the high po int of the watershed. The exceptions are sector 11 and a
portion of sector 12, which encompass the southern portion of the upper watershed along Belgrade

Stream. A brief description of each sector is provided below.

Sector 1- Sector 1 is located at the northern tip of the watershed in the Town of Oakland. This sector runs along

AC+ | z7 KCx" dA+T 1l dgCzizx zi KCx W' FTzx" WK+l | Gl o Kz KCt
Middle Road and is bordered on the south by Webb Road, Gallagher Road and Cedar Village Drive. Other major

roads include Cedar Village Place, Heritage Road, Swett Place, and the beginning of Candy Hill Road.

Sector 2- This sector is within the Town of Oakland and includes a stretch of land on the northeastern shore of
the lake. Sector 2 extends south from the border of Sector 1 at Cedar Village Drive to Sunny Shore Place. All of
Sunny Shore Place is included in this sector, along with Morse Point Place, Staghorn Place, Hemlock Place,
Aviator Place, Andrew Terrace, and thesouth fork of Cedar Village Drive. Snow Pond Road runs north to south
through the length of the sector.

Sector 3- Sector 3 is located in the towns of Oakland and Sidney. This sector begins just south of Sunny Shore
Place and continues south to include Daisy Land. Pond Road runs through the sector as well as other shoreline
roads, including Bluebell Lane, Azalea Lane, Aster Lane, and Gifford Place. This sector extends from the lake
shore to the outer watershed.

Sector 4- Entirely within the Town of Sidney, ACGq, d 1 Az7 11 zdA" dd+d "I zACx1 dA
edge along the lake shore, beginning south of Daisy Lane and continuing to Hosta Lane and Goodhue Road,
which form the southern border and are just outside the sector. Pond Road runs north to south through the
sector. Other roads in the sector include Hosta Lane North, Gardenia Lane, Foxglove Lane, Dockside Lane, and
Bailey Road on the southeast corner of the sector. Although most development is concentrated along the
shoreline, there are afew farms in the upper watershed within Sector 4.

Sector 5- Sector 5 begins with Hosta Lane and Goodhue Road as its northern border and continues to include
Lily Lane to the south. A state owned boat launch is located at the very north end of the sector. Sector 5
encompasses the entire stretch of the watershed between these two roads, including the intersection of
Goodhue Road and Tiffany Road at the northeast corner of the watershed, and a small portion of Tiffany Road
before it leaves the watershed. PondRoad runs through the west side of the sector, which also includes Juniper
Lane, lvy Lane, Iris Lane, Hollyhock Road, and Hosta Lane South. Development is mostly concentrated around
Pond Road, as well as portions of the shoreline.

Sector 6- This sector islocated in the Town of Sidney on the east side of the watershed and encompasses
another stretch of Pond Road and all the shoreline development along Pond Road. This sector begins just south

of Lily Lane and continues to include Lupine Lane, Marigold Lane,and Milkweed Lane.

11
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Sector 7- Sector 7 is in the Town of Sidney and follows Pond Road south from Morning Glory Lane to Lake
Ridge Drive. It includes Lake Ridge Drive, as well as Bartlett Drive which stretches from Pond Road east to the
outer edge of the wat ershed. Almost the entire shoreline in this sector is highly developed.

Sector 8- This sector continues following Pond Road south from the border of Sector 7 and continues to include
Pepper Ridge Road on its southwest corner. Other roads include Orchid Lae, Poppy Lane, Poinsettia Lane,
Cowan Ridge Road, Primrose Lane, and Rolling Acres Drive. There are several farms along Pond Road in this
sector.

Sector 9- Sector 9 is in the Town of Sidney south of Sector 8 and includes Redcedar Lane, Snow Pond Lane,
Ranbow Lane, and a stretch of Pond Road. The outer portion of the watershed in this sector is undeveloped.
There is development along most of the shoreline, and a few farms along Pond Road.

Sector 10- Sector 10 is located in the towns of Sidney and Belgrade as well as a small portion at the southern
tip of the sector in Manchester. It encompasses the southeastern tip of the watershed and is bordered on the
northwest by Belgrade Stream. It includes a large wetland area to the south of the lake, as well as tte state-
owned boat launch at the south end of the lake. Major roads include Pond Road and Route 27 (Belgrade Road),
Knowles Road, Penny Road, Mills Road, and Bean Glenn. The southern border of the sector roughly parallels
Sanford Brook.

Sector 11- This sedor encompasses the southwestern corner of the watershed and is located in the towns of
Belgrade, Readfield, and Mount Vernon. This is the only sector that does not include any direct shoreline on
Messalonskee Lake. Its southeastern border roughly parallet Hoyt Brook, and Belgrade Stream runs through
the middle of the sector. The entire length of Meadow Brook is located in the north end of the sector. Major
roads include Wings Mills Rd, Dunn Rd, Bartlett Rd, and Plains Rd. This sector includes the Wings MiDam at
the outlet of Long Pond.

Sector 12- Sector 12 is located in the Towns of Belgrade, Mount Vernon, and Readfield. It follows Route 32 as

it runs through the south end of the watershed and is split by Belgrade Stream. Augusta Road runs through the

north end of the sector, and most of the commercial and municipal development in the sector is located along

AKCGqg 1z2z"|]” GllI Wo| Gl o é"adadzl]|] yodbxl” KkCYGQgAI ~d kzol A
town office. The sector includes most of the reach of Sanford Brook in the south, as well as the large wetland

area on the southwest shore of the lake. Other major roads include Gordan Rd, Minot Hill Rd, and Depot Rd.

Sector 13- This sector is a narrow strip of land that makes up the westernside of the watershed, from the lake
shore to the outer edge. It is located entirely within the Town of Belgrade. Route 8 (Oakland Road) runs north
Kz dzoKAC AKACilzo0C AKACx dz+l Az17” YCGIC bx6Gl d SodA ape o AC
at its north end. Other roads in the sector include Blethen Rd, Dustin Dr, and Hayslett Woods Rd. Development

is concentrated around Route 8, with some shoreline development along the shoreline.

Sector 14- Sector 14 forms another stretch of the western watershed in the Town of Belgrade. It begins just
north of Thistle Hill Lane and continues to include Balsam Lane on its north end. Oakland Road runs through

the length of the sector, and other roads include W alnut Lane, Ash Road, Cyr Road, Wanser Lane, Apple Lane,

12
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and Balsam Lane. Most development is located on Route 8, but the shoreline along Ash Road and Walnut Lane
is also developed with camps.

Sector 15- Sector 15 is located in the Town of Belgrade on the west shore of the lake. Belgrade Road runs along

the western edge of the sector. The sector encompasses the shoreline along Station Road and its offshoots,
including Kayak Lane, Higher Ground Drive, Five Fingers Lane, and Drummond Lane.

Sector 16- Thisst | Kz7 Gl I Wo| +d " CGoOCWI | +0+WzA+x| Azl AGzl =zi
the Town of Belgrade and its northern border is the town line between Belgrade and Oakland. Route 11 (Oakland
Road) runs through the middle of the sector. Roads along the shoreline include Croquet Lane, Savage Way,
Cathedral Pines, and Ambrose Cove. Stoney Ridge Road and West Hill Drive are located on the west side of the

sector, in the outer watershed.

Sector 17- Sector 17 is another stretch of the eastern watershed, located entirely within the Town of Oakland.

It includes Dore Lane on its south end and Blake Lane on its north end. Route 11 (Belgrade Road) runs north to
south through the sector, which also includes Sparkling Lake Lane, as well as portions of Est Side Trail and
Town Farm Road on the western edge of the watershed.

Sector 18- This sector is entirely within the Town of Oakland and stretches across the western watershed from
the shoreline to its outer boundary. Route 11 (Belgrade Road) runs through the middle of the sector, which also
includes Gabriels Way, Fire Road B, and Rocky Shore Lane. Most of the shoreline in this sector is developed

with camps.

Sector 19- Sector 19 encompasses the northwest corner of the watershed. There is a smalktrip of shoreline
within this sector that includes development along Summer Street, Belgrade Road, and Belgrade Avenue, and
ends at Oakland Waterfront Park. The rest of the sector includes a large area of managed forest in the upper
watershed, as well asfarms and development around Route 11, Axtell Drive, NW Road, and Lakeview Drive. This

sector is highly developed due to its proximity to downtown Oakland.

Sector 20- N1 Az1 ., Gl 1 Wo| £d ACx W'F+x~d ¢Cz1l +WGI £+ Bb2IKY +=|

includes Wiley Point Road and the shoreline development along the road.

13
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WATERSHED SURVEY RESULTS

SUMMARY OF SURVEY FINDINGS

Volunteers and technical staff identified 247 sites across the
watershed that are currently affecting or have the potential to
negatively affect the water quality of Messalonskee Lake

A total of 247 NPS

pollution sites were
(Appendix C). The greatestnumber of sites were documented on documented in the

the northern shores of Messalonskee Lakewith Sector 13 having Messalonskee Lake
the greatest number of total sites (30 sites), followed closely by watershed.
Sector 2 (26 sites), Sector 18 (21 sites), and Sector 16 (20 sites)here
was at least one site documented in each of the 20 survey sectors. Some key
conclusions from the survey include:

A Everyone has a stake in improving water quality = because NPS sites were identified acrossl3
different land-use types throughout the watershed. Residential and commercial landowners,
homeowner and road associations,and state and town officials will all need to work together to
reduce the impact that NPS pollution has onthe water quality of Messalonskee Lake

A Residential Development: In rural lake watersheds, residential
development is typically located along the shoreline serviced

by both major roadways and private gravel roads. 4
Messalonskee Lakeis no exception, with dense residential ==

development (year-round and seasonal) along the shoreline. ~— 4

The number of NPS sites stemming from residential — 4
development far exceeds any other land-use type surveyed in

the watershed (51%). The high- (4 sites) and medium-impact
residential sites (47 sites) should be considered a priority for

‘i

Lak shoreline vegetation and bal
the majority of the documented residential sites (76 sites) and  soil near the shoreline creates erosic

lake protection. However, low-impact residential sites make up

could easily be addressed by landowners with assistance of Problems that allow nutrients anc
programs such asthe FOM LakeSmart programand the 7 Lakes sediments to getto the lake.
Alliance YCC program to provide guidance to landowners about designing and installing Best
Management Practices (BMPs) including establishing or adding to existing shoreline buffers,

building rain gardens, mulching bare soil, and installing roof dripline trenches.

Many of the other documented problems such as trails and paths, and boat and beach accesssites
are associated with residential development, making the total impact from residential development
higher than what is reflected in the summary statistics.
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A Beach, Boat Access & Trails & Paths : Easy access to our lakes is an important consideration for
shoreland residents and recreational enthusiasts alike. However, the soil in these areas cahecome
compacted as a result of vehicle and foot traffic over many years creating a direct route for soil
erosion to get into the lake. Combined, shoreline access issues including trails and paths leading
to the beach and boat accesssites on Messalonskee Lakeaccount for 5% of all documented NPS
sites (13 sites), nine of which ranked either high- or medium-impact. One boat site is associated
with the public boat launch on Augusta Road and one with an informal boat launch on Bartlett
Road in Mount Vernon. The majority of the other lake access sites are associated with private
camps and residences.

A Driveways & Private Roads: In rural watersheds, developmentis
typically focused along major roads servicing residential homes.
Cumulatively, poorly maintained gravel driveways and private |
roads, culverts, road shoulders and build-up of winter sand can i
have a significant impact on water quality if not well maintained.
Combined, driveways and private-road sites account for 27% of
survey sites @5 driveway sites, 33 private-road sites) including 11
high- or medium-impact sites.

A Commercial Development: Commercial development often
contains larger areas of impervious surfaces(e.g.,roads, buildings,

parking lots, etc.), as well as a moreintensive use (.g., greater
foot and vehicle traffic). Therefore, commercial properties have a  Eosionon private roadsan result
in significant delivery of nutrients

_ _ and sediments toMessalonskee
managed properly. A total of four commercial sites were | gke

greater potential for stormwater runoff and erosion if not

documented, making up just 2% of all survey stes.

A State and Towns Roads: Combined, state and town road sites make up 9% of all documented
NPS sites in the watershed.Town road sites were documented at 16 locations including three in
the Town of Belgrade, eight in Mount Vernon, and five in Oakland. There are 7 state road sites,
associated with Oakland Road in Belgrade Belgrade Roadin Oakland, and Snow Pond Road in
Oakland.

A Other (Municipal/Public & Construction) : Two municipal/public sites were documented during

the survey, both located at Lakeview Cemetery in Oakland. These sites areboth medium-impact.
NPS pollution caused by construction was documented at four residential sites where surface
erosion was actively occurring. Follow-up visits should be conducted over the next year to ensure
that the problems have been resolved following completion of the construction.

Survey results are presented in more detail below. Survey datais provided in Appendix C.
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RESULTSVESSALONSKEE LAKEVATERSHED

A total of ?47 NPS sites were Number of NPS Sites by Land Use Type
documented in the Messalonskee Messalonskee Lake Watershed Survey

Lake watershed across 13 different @ 140 127
land-use types (Figures 6 & 7). & 120
n
(Note: residential homes and o 100
. Z 80
driveways  were  documented ° 50
. . . @
separately in the field for tracking £ 40 35 33 16
purposes.) The number of 2 20 I I 8 7 6 4 4 2 2 2 1
residentia roperties ar
. Prop & & &P & ob ,&Q} @’b\ Q'z}& & (,'3“% S &‘,s
outweighed the other land -use %\é\d& S & F SO E S S &
. . % N o SRS O P Y
types. Many other sites associated N QI C L FF
(_,0 @\)

with trails/paths, boat and beach Land Use Type

access and construction are also Figure6. NPS sites in th#lessalonskee Lak&vatershed by landuse
located on residential properties. type.

Number of NPS Sites by Land Use Type
Messalonskee Lake Watershed Survey
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Figure?. Distribution of NPS sites in th®essalonskee Lakeatershed by landuse type.
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Geographically, NPS sites werelocated mostly on the shoreline or on roads near the shoreline,
especially concentrated at the north end of the Lake. Most sites outside of the immediate shoreline
are located on state/town roads and involved stream crossingsor ditches. Many of the sites in the
upper watershed are associated withBelgrade Stream or its tributaries.

The greatest number of sites were documented in residential areas in Sector 13 (western shoreline),
followed by Sector 2 (northeast shore), and Sectors 16 and 18 (northwest shore), which al include
dense shoreline development. Density of residential development appears to be a primary factor in
the number of sites per sector. Despite Sector 13 having the greatest number of sites, it also has the
highest number of low -impact sites, whereas Setor 2 has the greatest number of high- and medium-
impact sites (Figure 8). Areas with more high- and medium-impact sites should be focused on for
improvement because they may be delivering more sediment to the lake, even if they have a lower
number of sites.

Number of NPS Sites by Sector and Impact
Messalonskee Lake Watershed Survey
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Figure8. NPS sites by sectan the Messalonskee Lak&atershed.
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Impact of NPS Sites: The impact that documented NPS sites may have onthe water quality of
Messalonskee Lakewas determined in the field based on the proximity to a waterbody and the
magnitude of the problem. Factors such as slope, soil type, amount of eroding soil, and buffer size
were also considered.A closer look at the estimated impact of these sites indicates that only 23 of the
247 NPS sitesranked high-impact compared to 120 medium- and 104 low-impact sites (Table 3).
Residential NPSsites had the greatest number of low- and medium-impact sites, accounting for 51%
of all sites, and 73% of the low-impact sites. Private roads had the greatest number of high-impact
sites, accounting for 30% of high-impact sites.

Table3. Summary of NPS sités the Messalonskee Lakeatershedby land use and impact.
High Medium

Land Use Total % of Total
Impact Impact
Residential 4 47 76 127 51%
Driveway 4 22 9 35 14%
Private Road 7 20 6 33 13%
Town Road 3 8 5 16 6%
Boat Access 0 6 2 8 3%
State Road 0 4 3 7 3%
Other 2 4 0 6 2%
Commercial 1 3 0 4 2%
Trail or Path 1 1 2 4 2%
Construction Site 0 1 1 2 1%
Logging 0 2 0 2 1%
Municipal / Public 0 2 0 2 1%
Beach Access 1 0 0 1 0%
Total 23 120 104 247 100%

Examples of residential NPS sites: a) Shoreline erosion caus
removal of native vegetation to create a beach on a residentii
site in Secto8 (above);and b) an eroding path to the lake in
Sectorl3 (right).
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Estimated Impact
Messalonskee Lake NPS Sites

m High
Medium
Low

42%

49%

FigurelO. Estimated impact of NPStes in theMessalonskee Lakevatershed

Low -impact sites are those with limited transport of soil off -site.

Medium -impact sites exhibit sediment transportation off -site, but the erosion does not
reach high magnitude.

High -impact sites are those with large areas of significant erosion and direct flow to
water.

Examples of road sites ranked high (left), medium (middle), and low (right) impact.
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The majority (91%) of sites are medium- or low-impact, while only 9% of sites are high-impact. High-
impact sites are primarily associated with private roads and town roads (43%),residential development
(17%) and driveways (17%). Maps showing NPS results by sector, landuse type and impact are
presented in Appendix C.

Residential: 127 residential sites were documented in the |
Messalonskee Lake watershed, representing 51% of the total
documented sites. Common problems include bare soil, surface erosion, == .

.7;'
=,

roof runoff, unstable access to the shoreline, and lack of shoreline’

vegetation to filter and prevent runoff from getting to the lake. While
the majority of residential sites are low-impact (76 of the 127 sites), the EE==
cumulative impact of these sites, combined with the 47 medium- and 4 i '
high-impact sites undoubtedly results in a significant load of £
phosphorus making its way to the lake.

Driveways: Driveways provide conduits for water to travel during §&
rainstorms, and if not properly built or maintained , or with proper runoff
controls, can result in surface erosion, carrying nutrients and sediment
to the nearest ditch, stream, or directly to the lake. Driveways often lead
directly to a house on the shoreline, are unpaved (gravel), or run

Example of anediumimpact
residential site in Sect@:

perpendicular to the lake and create a straight path for runoff to flow
into the lake.

} Gravel driveway sites account for 35 of the 247 documented NPS sites across the watershed
including 22 medium-impact, 9 low-impact, and 4 high-impact sites.

}  Most of the driveway sites are associated with residential development Geographically, the sites
are concentrated along the shoreline.

Example of a mediuampact driveway site in Sectap.
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Roads: Road sites generally have larger erosion problems, which in turn g
result in a more significant impact on the water quality of the lake and

can be more costly than other fixes. A total of 56 road sites were
documented in the watershed including private, tow n, and state roads. §
Sevenprivate-road sites and three town-road sites ranked high-impact.
These sitesshould be prioritized for remediation in the near future .

} Private -road sites make up the majority of documented road sites §
(33 sites), or 66% of all road sites. Common problems associated *
with private roads include surface erosion (resurfacing needed),
plow/grader berms, ditch erosion, and unstable, clogged and/or
undersized culverts.

} Sixteentown -road sites were documented in the watershed. Most xple of anediumimpact
of the sites resulted in flow of nutrients and sediments into a  privateroad site in Sectadt8.
stream that connects to Messalonskee Lake but some were

documented on roads directly adjacent to the lake with potential to cause erosion through small
ditches or drainage areas with inadequate vegetation. The majority of the town road sites are
located in Mount Vernon. Problems with town road sites are a result of unstable or clogged
culverts, direct discharge to a stream (need turnouts and retention/detention basins), and
unstable road shoulders.

} Three of the seven state-road sites are located on Rt.8 (Oakland Road in Belgrade, two are
located on Snow Pond Road in Oakland, and two are on Belgrade Road in Oakland on the
northwest side of the watershed. Problems at these sites include
road shoulder erosion, and unstable and/or undersized culverts. &
All the road sites identified are either low - or medium-impact.

Trails/ Paths: Four trail/path sites are associated with residential
properties or commercial camps to access the shoreline, docks boats,
or camp sites. Erosion on pathsis exacerbated by continuous foot
traffic, bare soil, and moderate to steep slopes. Trails and paths without
runoff diverters, infiltration steps or erosion control mulch will continue
to carry runoff into the lake.

}  While two of these sites ranked low-impact, one site ranked
medium-impact, and one ranked high-impact. These should be :

prioritized for remediation.

An eroding trail requires repair to
prevent soil erosion frometting to

a stream and then into the laken

this highimpact site in Sectdt.
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Commercial: A total of four commercial NPS sites were
documented during the survey. These sitesare associated
mostly with businesses in Belgradeand Oakland.

}  Threeof the commercial sites ranked medium-impact,

and one ranked high-impact. The majority of
problems are associated with surface erosion as a_

result of bare soil and inadequate shoreline
o o 5
Lack of shoreline vegetation and a steep slop

) causing erosion at this commercial site in Sec
into the lake. 15.

vegetation. At one site, problems were associated
with a pond that drains to a stream and eventually

Boat & Beach Access: In addition to trails and paths t hat lead ,
to the lake, eight boat-access andone beach-access sitewas :
documented in the watershed. Most of the boat access sites ‘
are located on residential properties or private camps, while
one is associated with the state-owned boat launch on
Augusta Road. The beach access siteis rated high-impact, =
while the boat access sites are ranked mediumimpact (6 §

sites), or low-impact (2 sites).

Cost of NPS Sites: Recommendations were made for
improving each site, along with the estimated cost of labor
and materials for all 247 sites. Only 31 of these sites are
estimated to incur a high cost (over $2,500), while the
remainder of sites were split between low- (less than
$500/111 sites) and medium-cost ($500- $2,500/105 sites)
(Figure 12).

Example of a mediuampactboataccess site in
Sectord.

Private roads (12), driveways (10 sites), andtown roads (4 sites) have the greatest number of high -
cost sites. Residential sitesmake up the greatest number of medium (34) and low-cost (90) sites.
There are eight more high-cost sites than high-impact sites as a resultof five high-cost, low-impact
sites and 13 high-cost, medium-impact sites. On the other hand, ten of the high -impact sites ranked
either low or medium -cost. These should be prioritized for remediation. Around 50% of all residential
sites are both low-impact and low-cost.
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Estimated Cost
Messalonskee Lake NPS Sites

m High Cost

45% Medium Cost

Low Cost

42%

Figurel2. Estimated cost of NPS sites in tidessalonskee Lakeatershed.

Low -cost sites are estimated to cost less than $500.
Medium -cost sites range from $500 to $2,500.

High -cost refers to sites estimated to cost more than $2,500.
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RESIDENTIAL AREAS

Problem: BARESOIL, SURFACEEROSION INADEQUATESHORELINEVEGETATION

Solution: Control runoff from impervious surfaces. Use erosion control mulch in areas with exposed
soil, and plant hardy native vegetation along the shoreline to stabilize banks and filter runoff.
Consider planting vegetation before using rip rap, or use acombination of both , minimize lawn
areas, and add dripline trenches to roof driplines.

Sector 13- Sité Vegetated buffers filter out Erosion control mulch &
pollutants vegetative planting
(Photo:Maine DER (Photo: AWWA)

Problem: UNSTABLEBEACH& BOAT ACCESS

Solution: Stabilize eroding shorelines by planting a vegetated buffer consisting of a combination of
native plants and erosion control mulch or install a rain garden. The roots from these plants will
stabilize the shoreline, filter pollutants running o ff the land, and provid e habitat for wildlife.
Alternatively, just let the shoreline naturalize by not mowing a wide strip along the shoreline.

Sector 2" Site4 Allow the shoreline to naturalize Gathernelghbors to plant a
by not mowing right to the edge buffer of flowering shrubs that
(Photo: Maine DEP) attract butterflies and provide
color yearround

(Photo:J. Jespersen

26



2021 Messalonskee Lake Watershed Survey

Residential Areas Cont inued...

Problem: UNSTABLETRAILS& PATHS& ERODINGROOEDRIPLINES

Solution: Retrofit trails and paths so that they are well defined, narrow (<3 ft), and winding. Install
water bars or infiltration steps on steeper slopes to divert or infiltrate runoff and mulch all bare soil
areasand install infiltration trenches on roof driplines.

Sector? Site10 Dripline trench & erosion control  Infiltration steps protect steep
mulch (Photo: AWWA) slopes wi/foot traffic

DRIVEWAYS& ROADS

Problem: MODERATE TCSEVERESURFACEEROSION ONDRIVEWAYS

Solution: Re-grade, reshape and/or crown driveways; add new surface material; install runoff
diverters such asrubber razors or water bars; maintain and repair existing rubber razors or other
driveway runoff diverter annually and after large storm events.

st

Sectors: Site 4 Rubber razors direct Resurfacing driveways with
water off driveways and hard-packing, cohesive
into vegetation surface material prevents
erosion
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Problem: ROAD EROSION UNSTABLE ORJNDERSIZEMCULVERTS

Solution: Reshape and regrade gravel roads, add new surface material, install ditching where
needed, and line ditches with rock and vegetate for stability. Replace failing, plugged, crushed or
undersized culverts, and stabilize inlets/outlets with rip rap; add runoff diverters ; clean up winter

sand.

Sectors: Site 7 Reshape gravefoads, addnew Replace undersized and
surfacematerial, and install runoff perched culverts, remove
diverters clogs, armor inlets/outlets

and install plunge pools

CONSTRUCTIONSITES

Problem: RooF RUNOFFEROSION SURFACEEROSION BARESOIL
Solution: Install temporary Best Management Practices (BMPs) before construction begins to
prevent delivery of sediment to the lake. These may include erosion control mulch berms, hay bales

and/or silt fences. Permanent BMPs must be installed following constructionto stabilize all bare soill
areas. This includes installing a healthy buffer of vegetation along the shoreline and vegetating or
mulching all bare soil.

Sector8: Site8 Install temporary BMPs such as  Install permanent BMPs once
an erosion control mulch berm construction is complete
prior fo beg/nn/ng construction /'nc/ua’/'ng seed/ hay/ng bare

(Photo: Maine DEP . i . .
soll and installing vegetation
on the shorelingpnoto: Main®EP)
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SUMMARY & NEXT STEPS

SUMMARY

The 2021 Messalonskee Lakewatershed survey identified
247 individual NPS sites throughout the watershed. The
survey focused on all developed land (with permitted access)
that drains to or has the potential to drain to the lake,
carrying stormwater and other p ollutants of concern. Survey
results indicate that a majority of NPS sites are locatedon
residential properties, mostly associated with lack of native

vegetation on the shoreline to filter pollutants. This does not .
account for all beach and boat accesssites, driveways, or

Example of an excellent shoreline buff
between the lake and the house with multip
private gravel roads that provide access to these homes and  types and heights of vegetation

trails and paths located on residential properties, or the

camps.

The cumulative effect of all NPSsites across numerous landuse typesresults in the delivery of excess
phosphorus to Messalonskee Lakevia stormwater runoff. With leadership from FOM's LakeSmart
Program and help from the 7 Lakes Alliancé §CC, landowners can be better informed about the
impact that their property has on the lake and have access tothe technical assistance neededto
address theseproblems. Follow-up work is needed to meet with state and town officials, and road and
homeowner associationsto discuss next steps and potential funding opportunities.

PRIORITIZING NPS STES

Addressing runoff from existing watershed development is currently the best solution for protecting
and improving water quality in the Messalonskee Lakeas well as supporting activities that result in
reduction of pollutants in upstream lakes. An efficient means by which to prioritize sites includes
sorting all sites by impact and cost to select sites with the greatest impact to water quality for the
lowest cost to fix. Additional factors include identifying siteswith a high likelihood of being completed
(landowner willingness), and consideration of sites with a good educational value (public beach, boat
launch, etc.).

Preliminary prioritization of the 247 survey sites began with feedback from the watershed survey
steering committee at the December 1, 2021 meeting (Table 4). Further prioritization and specific
recommendations for these sites will be completed by FOM and 7 Lakes Allianceas part of the
development of the 2022 Watershed Protection Plan and for future grant applications to address these
sites.

Table4. Prioritized list of NPS sites in tHdessalonskee Lakeatershed.
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Location Notes

Sector/Site Specific Priorities
Sector 1 Path and streambank sites on Cedar Village Placg1-3, 1-9)
High- and medium-impact driveway sites on Cedar Village Place (21, 2-4), high-impact

Sector 2 residential site (2-13a), high-impact driveway sites on Pratt Place and Hemlock Lane (2
32, 2-35), High-impact private road sites on Morse Point Place (213b, 2-14)

Medium impact driveway and residential sites on Gaunce Place(3-1 through 3-4),
Sector 3 Medium and high impact sites on Bayberry Lane (3-9 through 3 -12)High-impact
driveway site on Bayberry Lane(3-11)

High-impact residential site on Daisy Lane (41), high- and medium-impact sites at

Sector4 NEMC (45 through 4-10)
Sector 6 High-impact private road site on Milkweed Lane (6-4)
Sector 8 High-impact residential site on Pond Road (8-14)
Sector 9 High-impact residential site on Red Cedar Lane (91)
High- and medium-impact town road sites on Dunn Road, Bartlett Road, Cottle Hill
Sector 11 Road, and Spring Hill Road(11-5 through 11-9, 11-14 through 11-16), four medium-

and low-impact town road sites on Wings Mill Road in Belgrade and Mount Vernon (11-
7,11-11, 11-13, 11-17)

High and medium-impact private road sites on Dustin Drive (13-28, 13-26), medium-
Sector 13 and low-impact residential sites on Dustin Drive (13-25, 13-27,13-27a), one medium-
impact town road site on Burton Woods Road (13-29)

High-impact private road site on Five Fingers Road(15-7), high-impact site at a

Sector15 commercial camp (15-12)

High-impact private road site on Blake Lane (1712), high-impact state road site on
Sector 17

Belgrade Road (1%7)
Sector 20 Four medium- and low-impact town road sites on Willey Point Road (20-1 through 20-

3, 20-6), medium-impact residential sites on Willey Point Road

General Priorities

Prepare a list of town-owned watershed surveysites and send to the towns for their
State and Town Sites annual budget planning (town beaches, parks, and roads); set up a meeting with Maine
DOT to discuss sites located on state roads

Prepare a list of NPSsites on private roads and reach out to road associations; send a

Private Roads o .
letter and present results at annual road association meetings

Residential Target residential neighborhoods with multiple sites for greater reach and impact (e.g.

Neighborhoods & Cedar Village Place, Dustin Drive, Willey Point Roayj target high-impact residential
Homeowner sites in Phase | restoration efforts Conduct a YardScaping campaign to educate
Associations landowners about the effects of fertilizers and pesticides on lake health

Follow-up with educational materials focused on buffers and runoff prevention for

LakeSmart
landowners on the LakeSmart referral fam
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NEXT STEPS WHERE DO WE GO FROM HERE?

Improving the NPS sites identified during the watershed survey will require efforts by state and local
municipal officials, FOM, 7 Lakes Alliance commercial businessesindividual landowners, and road and
homeowner associations. Developing a plan for addressing these sites should be a high priority for
FOM and watershed towns. A Watershed-BasedProtection Plan (WBPP)is needed to ensurethat high -
and medium-impact sites are addressedwithin a reasonable timeframe, and that a plan is developed
for the many low-impact residential sites across the watershed The plan will also help to identify
potential funding sources and identify the roles and responsibilities of partners and local stakeholders
over the next 10 years Action steps in the Messalonskee LakeWBPP may include:

1. Presenting the results of the survey to the public, distributing summaries of the survey results
to key stakeholders, and posting copies of the survey report on the FOM, 7 Lakes Allianceand
town websites;

2. Sending letters to all property owners with a documented NPS site, and giving them guidance
and recommendations for addressing the problems;

3. Setting up meetings with state and town officials to review survey results and to develop a
schedule for addressing these sites

4. Developing a detailed funding and implementation plan and schedule ;
5. Submitting 319 grantsto address high-priority NPS sites and to help fund YCG

6. ldentifying potential LakeSmart properties and developing a n outreach strategy to address the
numerous low-impact shoreline sites.

In addition to the actions identified by the Watershed Survey $eering Committee, there are many
things that individual landowners , commercial property owners, and municipal officials can start doing
now to help with this effort.

Individual Landowners

A If you have a documented NPS site on your property, contact the FOM today for advice about how
to get started.

A Become LakeSmart! Join together with your neighbors to certify your property through the FOM's
successful LakeSmart program by establishing best practices on your properties. Callthe FOM
LakeSmart Coordinatortoday at (207) 618-8723 to get started!

A Replace portions of your lawn with a rain garden, buffer strip or let naturalize to filter pollutants
before they reach the lake.
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Install native vegetation along the shoreline to
stabilize the soil, improve wildlife habitat and help Remember £ the long -
keep shoreline areas shaded and cool. term health of

Stop mowing and raking your shoreline and other Messalonskee Lake

depends on you! Help
protect and improve the
water qu ality of our lake s

parts of your property to bare soil. Let lawn and raked
areas revert back to natural vegetation. Deep shrub
and tree roots help hold the soil in place and help
prevent erosion.

Avoid exposing bare soil. Seed and mulch bare areas. Use erosion control mulch.

Manually remove invasive terrestrial plants that are growing on the shoreline. Contact the
Kennebec County Soil & Water Conservation District for advice on managing these plants.

Never use herbicides or pesticides in the shoreland zone unless you have a permit.

Avoid using fertilizer within 250 ft. of the lake, and always get a soil test before applying fertilizer

outside the shoreland zone to determine the correct application rate.

Il +" ] ~nxT dGAAGI 6 !'akd _bxWzy: "1]|] | "WW izol W
before starting any cutting or soil disturbance projects.

Maintain septic systems properly. Pump septic tanks (every 2 to 3 years for yearround residences;

4-5 years if seasonal) and upgrade marginal systems or old systemsnstalled prior to the current
state plumbing codes for septic systems (pre-1995).

Support FOM by becoming a member, and get involved with their programs and activitie s,
including annual meetings, LakeSmart and other workshops.

Commercial Property Owners

A
A

Work with FOM to become LakeSmartcertified. Clean lakes are good for business!

Consider sponsoring a stewardship event to plant buffers and spread mulch as a marketing tool
and invite the press.

Work with the 7 Lakes Allianceto line up free labor and technical assistance to address NPS sites
through the Youth Conservation Corps.

Municipal Officials

Conduct regular maintenance on town roads in the watershed and address the town road and
public sitesdocumented in this survey.

Enforce shoreland zoning and other ordinances to ensure the long-term protection of
Messalonskee Lake
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A Participate in and support long -term watershed management projects by serving on watershed
committees, serving as a sponsor for grant applications and seting aside funding for long -term
water quality monitoring and lake protection projects.

A Promote education and training for road crews, code enforcement officers, selectmen, planning
board members and other decision makers.

CONSERVATION PRACTICES FOR HOEMOWNERS

After reading this report or requesting a LakeSmart
evaluation, you probably have a general idea about how

to make your property more lake -friendly. However, Fact sheets are
making the leap from concept to construct ion may be a available to help you
challenge. install conservation
practices on your
A series of fact sheets are available that answer many property. Download at

common how-to questions about installing Best https://www.maine.gov

Management Practices (BMPs). The fact sheets profile 20 /[dep/land/watershed/
common conservation practices and include detailed materials.html
instructions, diagrams and color photos about installation and

maintenance. The series includes the following:

Construction BMPs Native Plantists (4) Rain Gardens \
Dripline Trench OpenTop Culverts Rubber Razors :
Drywells Paths and Walkways Shoreline Riprap :
Erosion Control Mix Permitting Turnouts E
Infiltration Steps (2) Pervious Pathways Waterbars !
Infiltration Trench Planting & Maintaining Buffers Selecting Plants for Sha¢®) !
Live Staking Rain Barrels Selecting Plants for Sun (3) )

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

Below are a few examples of Best Management Practices (BMPs),
including how to install a ru bber razor and open top culvert- both of Lakesmal‘t Award
which are used for getting water off of gravel roads and driveways. A
drywell is useful for collecting runoff from gutters. Similarly, a gravel
dripline trench can be used on homes that do not have gutters. These
are typically 18 - 24" wide and slightly longer than the roof.

Living Lightly on the Land
For the Sake of Our Lake

www.mainelakessociety.org
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208 thick, 7 bigh rubbel  tosd surface

Rubber Razor Blade: Use this structure in a gravel drivewe | . sosta™"" 5 ..
camp road. It can be plowed over only if the plow operator is
of its presence and lifts the plow blade slightly. Placeitata 3
angle to the road edge and direct the outlet toward a stabled
area.

Al T .
r ..’/_ .'_5".
e use 2" X E"
< pressure traated

— use 16 ponny galvanized nails, 0 ¥ -
bend ends over with hammer ‘
lop row nail 3" on center N
middle fow; nail 8" an center -+
bettom sew; nail 42" oncenter .

road surface -———/__ et

spike Ihrough 17 dlameier
plpe and large washers

Open Top Cuvert: Use this structure in a gra
driveway or camp road that does not get plowed
winter. Place it at a 30 degree angle to the roa
and point the outlet into stable vegetation. Re
leaves and debris as needed.

2% & pressure dreated
lumber sides

27 % B pressure trealed
lumber base

gahranized nails 97 on center —f— -

'/z"*%' PRY weLL
Drywell: Use a drywell to collect runoff from roof gutter downsp | &fva- ~ .

Drywells can be covered with sod or left exposed for easy acc
cleanout. Drywells and infiltration trenches work best in sandy or
soils.

AN

n°el démpéhd ! ak™nN

nT zAK+x1l AKGzl zi a"Glx~"d " Kx1dCx|d Gd =1 doiT x| ACI zo
and ordinances created and enforced by the State of Maine and local municipalities. The following
laws and ordinances require permits for activities adjacent to wetlands and waterbodies.

Shoreland Zoning Law - Construction, clearing of vegetation and soil movement within 250 feet of
lakes, ponds, and many wetlands, and within 75 feet of most streams, falls under the Shoreland Zoing
Act, which is administered by the towns through the Code Enforcement Officer and the Planning

Board.

Natural Resources Protection Act (NRPA) - Soil disturbance & other activities within 75 feet of the
lakeshore or stream also fall under the NRPA which is administered by the Maine DEP.

Contact the Maine DEP and Town Code Enforcement Officer if you have any plans to construct, expand
or relocate a structure, clear vegetation, create a new path or driveway, stabilize ashoreline, or
otherwise disturb th e soil on your property. Even if projects are planned with the intent of enhancing
the environment, contact the DEP and the town to be sure.
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HOW TO APPLY FOR A PERMIT BY RULE WITH THE MAINE DEP

e

To ensure that permits for small projects are processed

oF
PERMIT BY RULE NOTIFICATION FORM
CEP Ragutation, Naturat Resour - Pormit by R

swiftly, the DEP has established a streamlined permit process ke e i A Pt s i

APPLICANT INFORMATION (Owner) AGENT INFORMATION (i Appiying on Behalf of Owner)

called Permit by Rule . The one-page form (right) is simple to

fill out and allow s the DEP to quickly review the project.

A Fill out a notification form before starting any work.

Forms are available from your town code enforcement

officer, Maine DEP offices, or online at

https://www.maine.gov/dep/land/nrpa/nrpa_-pbr-
notification.pdf

A The permit will be reviewed by DEP within 14 days. If you

do not hear from DEP in 14 days, you can assume your

permit is approved and you can proceed with work on the

project.

A Follow all standards required for the specific permitted activities to keep soil erosion to a minimum.

eK Gd GdAzVT A" |1 K AKC" K izo zbkK" Gl " 1zAi zi KCz
requirements.

CONTACT INFORMATION

Friends of Messalonskee

Linda Warner, President

Phone: (207) 618-8723
Email:friendsofmessalonskee @gmail.com

Web: www.friendsofmessalonskee.com

7 Lakes Alliance

Charlie Baeder

137 Main St.Belgrade Lakes ME 04918

(207) 495-6039 or charlie.baeder@ 7lakesalliance.org
Web: www.7lakesalliance.org

Kennebec County Soil & Water Conservation District

Dale Finseth ExecutiveDirector

2305 N. Belfast Ave Augusta, ME 04333

(207) 622-7847 x 3or dale@kcswcd.org~ Web: www.kcswced.org
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Maine Lakes ~ LakeSmart Program
Susan Gallg ExecutiveDirector

P.O. Box 427 Brunswick, ME 04011
Phone: (207) 4952301 ~ Web: lakes.me

Maine Department of Environmental Protection

17 State House Station, Augusta, Maine 04333

Toll Free in Maine (800)452-1942 or (207) 287-7688

Web: http://www.maine.gov/dep/land/watershed/index.html

PUBLICATIONS & OTHER RESOURCES

A Guide to Forming Road Associations. Maine DEP. July 2014. DEPLWO071. 21 pgs.
https://www.maine.gov/dep/land/watershed/road assoc quide 2020 edit.pdf

Contractors Certified in Erosion Control Practices. Maine DEP.
maine.gov/dep/land/training/ccec.html

Environmental Fact Sheets, Brochures, and Posters. Maine DEP andPortland Water District.
https://www.maine.gov/dep/land/watershed/materials.html

Gravel Road Maintenance Manual: A Guide for Landowners on Camp and Other Gravel Roads.
Kennebec County SWCD and Maine DEP. April 2016.
maine.gov/dep/land/watershed/camp/road/gravel_road_manual.pdf

LakeSmart Toolkit . Maine Lakes.lakes.me/LakeSmartresources

Lake Library. Maine Lakes.https://www.lakes.me/library

Maine Mandatory Shoreland Zoning - Supplemental Materials . Maine DEP.
maine.gov/dep/land/slz/index.html

Town of Belgrade, Maine Website. townofbelgrade.com

Town of Manchester, Maine Website. manchester.govoffice2.com

Town of Mt. Vernon, Maine Website.  mtvernonme.org

Town of Oakland, Maine Website. oaklandmaine.us

Town of Readfield, Maine Website. readfieldmaine.org

Town of Sidney, Maine Website. sidneymaine.org
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APPENDIX A: WATERSHED SURVEY FIELD DATA SHEET

Final Site #

Checked by

Date

2021 Messalonskee Lake Watershed Survey

REMINDER: Only write up if there is likely transport of sediment or phosphorus into the lake.

Sector & Site

Date

Location (house #, road, utility pole #)

Building Color

Surveyor Initials

Time

Landowner Name

Tax Map & Lot

Talked to Landowner?

Flow into Lake via (check ONE]):

3 Directly into Lake

3 Stream

O Ditch O Minimal Vegetation

Note: If flow does not make it into lake, do not fill out a form. It would not be considered a site.

GPS Coordinates in UTM

(no degrees ar decimal points)

Land Use/Activity

0

Description of Problems

OTHER:
Potential Septic Issue

Fertilizer Use in SLZ

Hazardous Materials

* Is it: paved, gravel or
other/unknown?

Road Shoulder Erosion
Slight
Moderate
Severe

Roadside Plow/Grader Berm

(Circle ONE) Circle ALL that apply
State Road* Surface Erosion Sail
Town Road* Slight Bare
Private Road® Moderate Uncovered Pile
Severe Delta in Stream/Lake
Driveway™
. . Culvert Winter Sand
Residential ble Inl I
Commercial Unstable Inlet / Outlet Roof Runoff Erosion
. ) Clogged Shoreline
Municipal / Public Crushed / Broken
Undercut
Beach Access _ Undersized Lack of Shoreline Vegetation
Boat Access* Ditch Inadequate Shoreline Vegetation
Trail or Path Slight Erosion . Erosion
Logging Moderate Erosion Unstable Access
Severe Erosian .
Agricult Agriculture
riculture i
& Bank Failure Livestock Access to Waterbody
Construction Site Undersized

Tilled Eroding Fields
Manure Washing off Site
OTHER:

Invasive Plants on Shoreline

O Flat

Site is linked to another:

Slope: O Moderate

Cause of Site #

d Steep

Size of Area Exposed or Eroded (length & width):
Result of Site #
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Recommendations

Culvert

Armor Inlet/Outlet

Remove Clog

Replace

Enlarge

Lengthen

Install Culvert

Install Plunge Pool (I/0)
Ditch

Vegetate

Armor with Stone

Reshape Ditch

Install Turnouts

Install Ditch

Install Check Dams

Remove debris/sediment

Install Sediment Pools
Other Suggestions:

Remove invasive plants

Roads / Driveways
Remove Grader/Plow Berms
Build Up
Add New Surface Material

* Gravel

+ Blue Stone Gravel

* Pavement
Reshape (Crown)
Vegetate Shoulder
Install Catch Basin
Install Detention Basin
Install Runoff Diverters

* Broad-based Dip

+ Open Top Culvert

* Rubber Razor

» Waterbar

Construction Site
Mulch

5ilt Fence / EC Berms

Seed / Hay

Paths & Trails
Define Foot Path
Stabilize Foot Path
Infiltration Steps
Install Runoff Diverter (waterbar)
Erosion Control Mulch
Roof Runoff
Infiltration Trench @ roof dripline
Drywell @ gutter downspout
Rain Barrel
Other
Install Runoff Diverter (waterbar)
Mulch / Erosion Control Mix
Rain Garden
Infiltration Trench
Water Retention Swales
Rip Rap
Vegetation
Establish Buffer
Add to/Extend Buffer
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