MESSALONSKEE LAKE

(SNOW POND)
OAKLAND, BELGRADE, & SIDNEY, MAINE

WATERSHED-BASED
PROTECTION PLAN

(2022-2032)

MARCH 2022

-\e“dS Friends of Messalonskee

< .1 - P.O. Box 532
Z & Oakland, ME 04963

06‘ NS
S$3lon® www . friendsofmessalonskee.com



http://www.friendsofmessalonskee.com/

Messalonskee Lake Watershed-Based Protection Plan (2022-2032)

ACKNOWLEDGEMENTS

The following people and organizations were instrumental in helping with the development of the
2022 Messalonskee Lake Watershed Protection Plan (WBPP):

Watershed Protection Plan Steering Committee Members

Charlie Baeder 7 Lakes Alliance

Gari Bowman Town of Oakland

Mike Guarino Friends of Messalonskee

Jennifer Jespersen Ecological Instincts

Peter Kallin 7 Lakes Alliance & Maine Lakes

Kathy Moore Friends of Messalonskee

Amanda Pratt Maine Dept. of Environmental Protection
Ronda Snyder Town of Sidney

Janna Townsend Friends of Messalonskee

Anthony Wilson Town of Belgrade

Funding: This WBPP was made possible by the Friends of Messalonskee (FOM) through generous
contributions of its members and donors.

Plan Development: Jen Jespersen, Katie Goodwin, and Shri Verrill (Ecological Instincts).

Other Technical Support: Jeremy Deeds and Amanda Pratt (MDEP), and Danielle Wain (7 Lakes
Alliance). Final review by MDEP and US EPA.




Messalonskee Lake Watershed-Based Protection Plan (2022-2032)

Table of Contents

ACKNOWIEAGEMENTS .....ccoiieeiiiiinniiiininnnniinnnntienssnnnsiessssssssssssssssssssssssssssssssssssssssssssssssssassssss ii
1. BaCKGroUuNd .........eeiiiiinnnniiininnnnicnnnnesicsssnssscsssssssssssssssssssssssssssssssssssssses 1
1.1 Document SCope and PUIPOSE .......rirrrenreeneeinsiseeiessesssisssesssesenns 1
1.2 Watershed BackgroUNd..........creeceneeeceseeeesecesssessseessssessssesessessssesenns N
1.3 Summary of Past Watershed Protection Work........cccecccomevernnes 4
2. Identification of the Causes or Sources of the NPS Threat............c..cccccervevrvcurcnercancne 5
2.1 Water QUality SUMMANY .......ceeerecieceseceseeesseeesseesssesssssssssesssssssssessssssssssenes 5
2.2 TRreaten@d STAtUS ..ot sssse s sssse s s ssssenes 5
2.3 Watershed NPS TIrEats.......covreeeeeeeeeeeiseeeese s eesssesssseessssessssssssssssssseees .6
3. Watershed Protection Plan Goals and Objectives..................ccuccu..... 7
4. Schedule & Milestones to Guide Plan Implementation .........ccciievvrreiiennnceniccsccnnnneens 8
4.1 Action Plan & SChedule........ e sesssesees .8
4.2 Plan Oversight and Partner ROIES...........oenncenneenneceseeereeeseeeeseeenns 16
4.3 Plan Outputs and Mil@StONES ........ccowoveermreemeceernreenecesseeesseeesseseeeenes 17
5. Proposed Management IMEASULIES ...........ecceeeierceeicssnicseneressnssesssssessssssssssssssssssesssssessnses 17
5.1 RESIAENLIAl SITS .ottt esssssesss st ssssesssseeees 18
5.2 DIVEWAY SITES....coureeeceeeeeeeeieeeseeesseessseessssssssssssssssssssessssssssssssssssssssessens 19
5.3 ROAA SITES ..ottt ssss et ss st ssse s s st 19
5.4 BOAt ACCESS SITES ..uevrreereeeeerereese et sssssssssesss st ssssssssssessssssssssssssns 20
5.5 COMMEICIAl SITES ..ot sessessssesss et sss st sssssssssnssans 20
5.0 OtNET oottt es s es sttt 21
6. Pollutant Load Reduction EStimates...........cociieeiiricrinncnnicnsnicssnicssnnscssnssessnnsesssnsesnnss 21
7. Water Quality Results MONItOring ........coccceeeveiencciinncrinnsnicssnicssnnicssnssessnssosssssesssssessnnss 21
Appendices
Appendix A: Messalonskee Lake Watershed Maps........c.ccoeveenmreernnneen. 23
Appendix B: Mann-Kendall Trend PlOtS ... 30
Appendix C: Dissolved OXygen SUMMACY .........crenreemsessnseensssssssssssssssnnes 31
Appendix D: 2021 Messalonskee Lake Watershed Survey Report 32




Messalonskee Lake Watershed-Based Protection Plan (2022-2032)

List of Figures

Figure 1. Map of the Messalonskee Lake watershed..........ccovonmvuunnnee. 2
Figure 2. Number of NPS sites by land use and impact in the Messalonskee Lake watershed.
7

List of Tables

Table 1. Total number of NPS sites by land use and impact in the Messalonskee Lake

WALEISNEA. ...ttt bbb bbbt 6
Table 2. Messalonskee Lake Implementation Schedule...........conenn.e 9
Table 3. Messalonskee Lake Watershed Action Plan (2022 - 2032). 10




Messalonskee Lake Watershed-Based Protection Plan (2022-2032)

1. BACKGROUND

1.1 Document Scope and Purpose

The purpose of this Watershed-Based Protection Plan, herein referred to as the "Plan" or "WBPP", is
to outline a strategy and schedule for nonpoint source (NPS) pollution mitigation and water quality
protection efforts for the Messalonskee Lake watershed over the next 10 years (2022-2032). Ecological
Instincts prepared the plan with assistance and input from Maine Department of Environmental
Protection (MDEP), Friends of Messalonskee (FOM), 7 Lakes Alliance, and United States Environmental
Protection Agency (EPA).

The plan was developed to satisfy national watershed planning guidelines provided by the EPA. EPA
requires nine-element plans for impaired watersheds but allows alternative plans in several cases
including for protection of high quality or unimpaired waters. MDEP accepts alternative plans for
unimpaired lakes that have completed a recent watershed survey provided that the plans follow EPA

and MDEP guidance and include minimum planning elements. Messalonskee Lake meets these
eligibility criteria, and the plan was written to include the EPA and MDEP required planning elements
(sections 2 through 6 in the plan cover EPA’s five elements for alternative watershed-based plans).

Information collected during the 2021 Messalonskee Lake Watershed Survey establishes a baseline of
watershed conditions, and a starting point for plan development. A copy of the watershed survey
report is provided in Appendix D.

1.2 Watershed Background

Messalonskee Lake (aka Snow Pond) (MIDAS 5280) is a 3,691-acre’, dimictic?, mesotrophic? lake
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 1). Messalonskee Lake is the last lake
in the chain of seven Belgrade Lakes. It is the second largest behind Great Pond, and the deepest lake
in the Belgrade region, reaching 113 ft at its maximum depth at sampling station 1, yet only averaging
31 ft.

Much of the water that enters Messalonskee Lake comes from the watersheds of the upstream lakes
via Belgrade Stream which connects the south basin of Long Pond with Messalonskee Lake. Other
inflows into Messalonskee Lake include a number of smaller perennial and intermittent streams
feeding either Belgrade Stream, or the lake itself. Messalonskee Lake has a flushing rate of 1.59
flushes/yr. Water level in Messalonskee Lake is controlled by two dams in the watershed including the
Wings Mills/Belgrade Stream Dam located approximately two miles downstream of Long Pond

' LakesofMaine.org reports two different surface areas: 3,505 acres and 3,691 acres. The larger surface area matches GIS calculations
completed by Ecological Instincts in 2022.

2 Dimictic refers to a lake that turns over twice each year (spring and fall).

3 Mesotrophic lakes have moderate levels of nutrients and average water quality. They fall somewhere between low nutrient
(oligotrophic) lakes and high nutrient (eutrophic) lakes.
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Figure 1. Map of the Messalonskee Lake watershed.
developed north end of the

watershed. A very small sliver of the watershed is located near Summerhaven Rd. in Augusta (<1%).

Messalonskee Lake contains areas of dense residential development as well as areas of commercial
development along the shoreline, especially on the north end of the lake in Oakland. A study
conducted by Colby College in 1997 estimated that more than three quarters of the shoreline lots
were developed, and a large percentage (74%) of the developed lots were used year-round.* Recent
estimates indicate that there are a total of 650 shoreline properties on Messalonskee Lake and
Belgrade Stream, with approximately 600 properties located on the lake itself.®

The lake is surrounded by a vast network of state, town, and private roads, as well as a privately-owned
railroad that runs along the entire west side of the lake near the shoreline. Major roads include Oakland
Rd./Belgrade Rd. (Rt. 8/11) on the west and northwest side of the lake, Snow Pond Rd. (Rt 23) which
runs along the east side of the lake, Augusta Rd. (Rt. 27) on the south end of the lake crossing over
Belgrade Stream near Hammond Lumber, and Manchester Rd. (Rt. 135) which runs south from Rt. 27

4 Land Use Patterns in Relation to Lake Water Quality in the Messalonskee Lake, North Basin Watershed (1997), Department of
Biology, Colby College.

5> Personal communication, Kathy Moore (FOM). Email, February 3, 2022.
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through Belgrade and Manchester. Numerous private gravel roads run perpendicular from these state
roads to service shoreline development.

Due to the lake’s close proximity to the cities of Augusta and Waterville, the 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 snowmobiling in the winter. The lake contains three islands
(Blake, Midway, and Greely). Four state-owned boat launches provide access to the lake, one in
Oakland at the lake’s northern end, one off Hosta Lane in Sidney on the eastern shore, and the third,
which is carry-in only, off Rt. 27 in Belgrade at the south end of the lake at the Belgrade Stream inlet.
A fourth state-owned boat launch provides access on Belgrade Stream in Mount Vernon. Land cover
in the watershed is dominated by forestland (51%), including mixed forest (31%), deciduous forest
(11%) and evergreen forest (9%) (Appendix A, Map 1). Open water (including the surface area of
Messalonskee Lake) makes up 13% of the total watershed area. Agricultural land (row crops, grazing
and hayfields) is estimated to make up another 7% of the land area. Including town and state roads
located throughout the upper watershed, there are an estimated 125 miles of roads in the watershed.

Soils in the Messalonskee Lake watershed are dominated by fine sandy loams derived from coarse-
loamy lodgement till. Soils formed in lodgement till are mostly characterized as moderately drained
to well-drained. Soils formed in glaciolacustrine deposits, glaciofluvial deposits, and glaciomarine
deposits make up a smaller percentage of soils in the watershed and are primarily located on the south
end of the watershed near Belgrade Stream (Appendix A, Map 2).

There are over 800 acres of conserved lands in the watershed, including two Wildlife Management
Areas (WMA), four state boat launches, municipal lands, and parcels and preserves managed by 7
Lakes Alliance (aka BRCA) (Appendix A, Map 3). Large undeveloped habitat blocks cover 17,778 acres,
or 63% of the watershed (Appendix A, Map 4). These large undeveloped areas benefit wildlife by
providing extensive habitat areas and help protect water quality by reducing impervious surfaces and
bare soil in the watershed.

The Messalonskee Lake watershed contains a wealth of water resources including 3,730 acres of lakes
and ponds, 79 miles of perennial and intermittent streams, 3,796 acres of freshwater wetlands, and
4,497 acres of riparian habitat® (Appendix A, Map 5). The largest wetland in the watershed,
Messalonskee Lake Marsh, surrounds the outlet of Belgrade stream at the south end of the lake and
includes nearly 1,300 acres of significant inland waterfowl and wading bird habitat (IWWH). It is the
largest nesting site in Maine for the black tern (Chlidonias niger) and hosts other rare and uncommon
species including the least bittern (Ixobrychus exilis), American Coot (Fulica americana), and the scarlet
bluet (Enallagma pictum).

Messalonskee Lake's cool, deep water has historically supported a healthy and diverse coldwater
fishery. Maine Department of Inland Fisheries and Wildlife reports 21 species of fish in Messalonskee

6 Riparian habitat was calculated using GIS as the land within 250 ft. of lakes, ponds, and wetlands >10 acres, as well as land
within 75 ft. of all streams and wetlands <10 acres.
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Lake including coldwater fish. A decline in available oxygen in the deep water areas of the lake and an
increase in predatory fish including northern pike (£sox lucius), white perch (Morne americana), and
chain pickerel (£sox niger), which are not all native to Messalonskee Lake, along with a lack of a good
forage base for salmon has resulted in a decline in the salmon fishery over several decades.’

Variable-leaf watermilfoil (Myriophyllum heterophyullum) is an invasive aquatic plant that was first
documented in Messalonskee Lake in 1998 and confirmed in Messalonskee Stream in 2004. It has also
been identified in Belgrade Stream and in the boat channel from the landing to the open lake, causing
the boat launch to be closed to trailered boats.? Friends of Messalonskee (FOM) has worked closely
with the MDEP through their Lake Milfoil Control Program since 2012 (see below).

1.3 Summary of Past Watershed Protection Work

The FOM and its partners including watershed towns, 7 Lakes Alliance, and landowners have already
been taking steps to protect the water quality of Messalonskee Lake. A summary of these activities is
provided below:

= Clean Water Act Section 319 funds- In 2001 the Belgrade Regional Conservation Alliance
(BRCA) received $54,423 in US EPA 319 funding for the "Messalonskee Lake and Long Pond
Watershed Survey and Management Plan Development Project” (#2001R-08). The project funded
a watershed survey and developed a watershed plan and was completed in 2004.

From 2004-2007, a Phase I US EPA 319 implementation grant supported seven town 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.

The 7 Lakes Alliance Youth Conservation Corps (YCC) assisted landowners with eight
vegetated buffer plantings and 13 rip-rap installation projects on Messalonskee Lake
between 2004 — 2007 as a part of CWA 319-funded watershed projects. Between 1996 and
2021, 266 Best Management Practices (BMPs) were installed in the watershed of
Messalonskee Lake, averaging 10 BMPs/yr.

= Maine Stream Habitat Surveys- In 2014, the Maine Department of Marine Resources Maine
Coastal Program conducted stream habitat surveys across the state of Maine, identifying priority

7 McNeish, D., ed. 1997. Sport Fisheries of the Belgrade Lakes. Maine Department of Inland Fisheries and Wildlife, Augusta, ME,
USA, In: Problems in Environmental Science course (Biology 493), Colby College and Colby Environmental Assessment Team,
Colby College, "Land Use Patterns in Relation to Lake Water Quality in the Messalonskee Lake Watershed" (1997). Colby College
Watershed Study: Other Area Studies. https://digitalcommons.colby.edu/otherlakes/2

8 Maine DEP. (2010). Infestations of Invasive Aquatic Plants and Animals: Maine [Excel spreadsheet] Available online:
(http://www.gulfofmaine.org/kb/files/9030/InvasiveAquaticPlants Animals.xls): Augusta, Maine
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fish habitat and potential barriers. The survey found 41 potential barriers to fish passage in the
Messalonskee Lake watershed.’

= NPS Watershed Survey (2021)- A locally-funded watershed survey was conducted in the fall of
2021 to assess sources of nonpoint source (NPS) pollution on developed land in the watershed.
The survey identified 247 sites. Follow-up work is needed to mitigate these sites.

» 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 three LakeSmart awards have been distributed.

» Milfoil Control- Since 2012, FOM has had an active Milfoil Control program, working closely with
MDEP to control and eradicate variable-leaf milfoil. FOM employs suction harvesting, lays burlap
and plastic benthic barriers, conducts annual surveys, and coordinates a Courtesy Boat Inspection
(CBI) program to prevent further infestations of aquatic invasive plants.

=  Water Quality Monitoring- FOM, in collaboration with MDEP, Lake Stewards of Maine (LSM), 7
Lakes Alliance, and Colby College collect 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.

2. IDENTIFICATION OF THE CAUSES OR SOURCES OF THE NPS THREAT

2.1 Water Quality Summary

Water quality data has been collected in Messalonskee Lake since 1970 by MDEP and the
LSM/Volunteer Lake Monitoring Program. The majority of the data has been collected at Station 1 at
the deepest point in the lake (Appendix A, Map 6), with 43 total years of data collected. A total of 19
years of data have been collected at Station 2, the second deepest point in the lake, beginning in 1991.
Since 2015, 7 Lakes and Colby College have collected regular Secchi disk transparency (SDT) and total
phosphorus (TP) data at both Station 1 and Station 2.

The three primary parameters that indicate lake productivity (trophic state) include SDT, Chlorophyll a
(Chl-a), and total phosphorus (TP). SDT has ranged from 3.5 - 7.5 m with an average of 5.3 m. Chl-a
has ranged from 2.5 - 6.0 ppb with an average of 6.1 ppb, and TP in the epilimnion has ranged from
7 - 17 ppb annually with an average of 11 ppb.

Water quality in Messalonskee Lake is considered average based a recent condition analysis for Maine
lakes and is classified as mesotrophic based on SDT and TP measurements.

2.2 Threatened Status

Messalonskee Lake currently meets state water quality standards. However, it is listed as threatened
on MDEP’s Nonpoint Source (NPS) Priority Watersheds List because it is on the DEP’s watch list,
and because its sediment chemistry makes it susceptible to phosphorus release from the sediments.

9 https://webapps2.cgis-solutions.com/MaineStreamViewer/
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Messalonskee Lake is also a lake “most at risk from new development” under DEP’s Chapter 502
Stormwater Law. Upstream East Pond, Great Pond, and Long Pond are all listed as impaired on the
NPS priority lakes list, while Salmon Lake and McGrath Pond are listed as threatened. All of the lakes
in the Belgrade Lakes chain are sensitive to increases in NPS pollution. As the final lake in the chain,
Messalonskee Lake could potentially be affected by water quality changes in upstream lakes, along
with changes in land use in its own watershed, and internal phosphorus loading from the sediments.

2.3 Watershed NPS Threats

Phosphorus is a naturally occurring element that provides food for algae and other aquatic plants.
Phosphorus is found in soils, septic waste, animal waste, and fertilizers. Under natural conditions,
phosphorus is limited in freshwater systems, which helps limit algae growth. However, when a lake
receives extra phosphorus, algae growth can increase dramatically. Sometimes this growth causes
choking blooms, but more often it results in small changes in water quality that, over time, damage
the ecology, aesthetics and economy of our lakes.

The biggest current threat to Messalonskee Lake is phosphorus enrichment due to polluted runoff
(aka NPS pollution) from developed land including roads and boat access areas, shoreline
development, and agriculture. Aging septic systems can also be a source of phosphorus. The 2021
watershed survey documented NPS pollution a total of 247 sites across 13 different land-use types
(Table 1).

Table 1. Total number of NPS sites by land use and impact in the Messalonskee Lake watershed.

Land Use High Medium Low Tota.xl # % of Total
Impact Impact Impact  of Sites
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%

The greatest number of sites were documented on residential properties (127 sites), closely followed
by driveways (35 sites). Most sites were located directly around the shoreline of Messalonskee Lake. A
majority of the recorded sites were in Oakland (39% of sites) at the highly developed north end of the
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lake. Almost half of the sites ranked medium impact (49%), while 42% ranked low impact, and only 9%
ranked high impact. A majority of high-impact sites were located on private roads, and a majority of
low-impact sites were located on residential properties (Figure 2).

Potential solutions, rough estimates for the cost of labor and materials for improving the sites, the
overall impact to water quality, and the level of technical assistance needed to complete the
recommendations were determined in the field for each site. Survey results were summarized in a
watershed survey report (Appendix D)."°

Number of NPS Sites by Land Use and Impact
Messalonskee Lake Watershed Survey
135
120
105
47
90
75
60
45

30 7

Number of NPS Sites

15 20

Low Impact Medium Impact High Impact

Figure 2. Number of NPS sites by land use and impact in the Messalonskee Lake watershed.

3. WATERSHED PROTECTION PLAN GOALS AND OBJECTIVES

The overall goal of the Messalonskee Lake WBPP is to protect and improve Class GPA water quality
standards in Messalonskee Lake by preventing phosphorus, sediment, and other pollutants from
entering the lake. This will be achieved through the following objectives over the next ten years (2022-
2032).

1. Reduce current sources of NPS by addressing 156 total sites: 66 residential, 20 driveway, 25
private road, 16 town road, 7 state road, 6 boat access, 3 commercial, and 13 other sites
identified in the watershed survey report and preventing runoff from agriculture and forestry. This
will be achieved through targeted outreach, coordination with project partners, technical

1 Messalonskee Lake Watershed Survey Report. Prepared for Friends of Messalonskee by Ecological Instincts, January 2022.
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assistance including through the YCC, and cost-sharing assistance to property owners for
installing conservation practices.

2. Prevent new sources of NPS pollution by protecting undeveloped land, providing training to
municipal officials regarding road maintenance, identifying at-risk septic systems, and
coordinating with project partners to provide technical assistance.

3. Review ordinances that protect Messalonskee Lake by convening annual meetings with town
code enforcement officers and reviewing current ordinances and proposed development projects.

4. Build local capacity for watershed stewardship by regularly updating town officials at town
planning board and selectmen’s meetings, recruiting volunteers for monitoring and buffer
planting projects, and acquiring funding to support plan implementation.

5. Conduct long-term monitoring and assessment of lake and watershed conditions by
recruiting new volunteer lake monitors, conducting baseline in-lake monitoring, stream
monitoring at targeted tributaries, watershed assessments, invasive aquatic species monitoring,
and developing and maintaining the NPS Site Tracker.

4. SCHEDULE & MILESTONES TO GUIDE PLAN IMPLEMENTATION

4.1 Action Plan & Schedule

Action items, an estimated schedule, and milestones were developed to prevent new NPS problems
and address existing NPS sites with the highest impact and phosphorus loading to Messalonskee Lake.
The number and types of sites targeted in the plan was based on local knowledge about potential
funding sources, landowner cooperation, and other considerations. Other actions in the plan were
included because they have proven to be cost effective and successful in the region. The plan is
designed to be implemented over a 10-year period (2022-2032) which includes an estimated schedule
for each action (Table 2 and Table 3). The plan will be carried out, in large part, with local funding and
resources. However, state and federal funding will also be sought to help implement some actions in
the plan. The steering committee should meet annually to review and update the plan.
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Table 2. Messalonskee Lake Implementation Schedule.

Year(s) Actions

2022

Year 7

2023-2024
Years 2 - 3

2025-2027
Years 4 - 6

2028-2032
Years 7 - 10

Set up a meeting with the watershed towns to review survey results and discuss next steps
Identify areas of the watershed for land conservation

Develop a detailed funding plan to support watershed planning activities

Apply for state and federal grants to help fund a first phase of improvement projects
Distribute post-survey landowner letters to all landowners with a documented NPS site
Prepare a press release about the WBPP and present the WBPP at a public meeting

Host a buffer workshop to teach residents to install their own effective shoreline buffers
Prepare and distribute a targeted buffer plant mailing for shoreline landowners

Develop a stream monitoring plan at targeted sites on tributaries to Messalonskee Lake
Conduct a shoreline "house count" to track long-term changes and inform septic estimates
Set up an NPS site tracker

Review shoreland zoning ordinances and assess the need for other improvements
Develop a septic system database to track age and condition of systems

Organize a gravel road workshop for road associations and town road crews

Implement BMPs at 39 NPS sites throughout the watershed

Collect additional stream data at targeted stream sites including Belgrade Stream (TP, DO,
temp, conductivity, turbidity, flow, etc.)

Conduct a stream crossing assessment

Assess impact on water quality from town sand & salt storage areas

Protect sensitive headwater and shoreline parcels around the Messalonskee Lake watershed
Apply for state, federal or private foundation grants that support planning recommendations
Review NPS Site Tracker and determine which sites need follow-up/implementation
Implement BMPs at 57 NPS sites throughout the watershed

Conduct a septic system vulnerability analysis to identify "at-risk" septic systems in the
watershed and follow-up with a targeted septic system mailing

Revisit watershed survey sites and identify any new NPS inputs

Apply for state, federal, or private foundation grants that support planning recommendations
Review and update funding plan

Organize a gravel road workshop for road associations and town road crews

Implement BMPs at 57 NPS sites throughout the watershed




Table 3. Messalonskee Lake Watershed Action Plan (2022 - 2032).
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Action Plan & Milestones

A. Address Current Sources of NPS Pollution in the Watershed

Schedule

Address NPS on Residential Properties (Total Sites = 127 sites, 10-Yr Goal = 66 sites)

Who

Potential Funding Sources

AT Address 100% of high-impact residential sites identified during the Vears1-5 Landowners, 7 Lakes Private. Grants
2021 watershed survey (4 sites) Alliance YCC '
Address 50% of medium-impact residential sites identified during the Landowners, 7 Lakes .
A2 2021 watershed survey (24 sites) Years 1-10 Alliance YCC Private, Grants
Provide education and technical assistance to help landowners address FOM, 7 Lakes Alliance
A . . S . Y 1-1 FOM
3 50% of low-impact residential sites (38 sites) ears 0 YCC ©
Address NPS on Driveways (Total Sites = 35 sites, 10-Yr Goal = 20 sites)
A4 Implement BMPs on 100% of the high-impact driveway sites (4 sites) Years 1-10 Laljdowners, 7 Lakes Private, Grants
Alliance YCC
o o . .
AS Implement BMPs on 50% of the medium-impact driveway sites (11 Vears 1 - 10 Laljdowners, 7 Lakes Private, Grants
sites) Alliance YCC
A6 Implement BMPs on 50% of the low-impact driveway sites (5 sites) Years 1 - 10 Lahdowners, 7 Lakes Private, Grants
Alliance YCC
Address NPS on Private Roads (Total Sites = 33 sites, Goal = 25 sites)
A7 Implement BMPs on 100% of high-impact private road sites (7 sites) Years 1-10 Lando.wr.1ers, Road EPA (319) Grants,
Associations Foundation Grants
Implement BMPs on 75% of all medium-impact private road sites (10 Landowners, Road EPA (319) , Foundation
A8 . Years 1-10 .
sites) Associations Grants
A9 Implement BMPs on 50% of all low-impact private road sites (3 sites) Years 5-10 Lando.wrjers, Road EPA (319), Foundation
Associations Grants
Address NPS Sites on Town Roads (Total Sites = 16 sites, 10-Yr Goal =16 sites)
. . . FOM, Steering
A10 zicl:ssanzxie:tlzgswnh the watershed towns to review survey results & Vear 1 Committee, Watershed n/a
P Towns, 7 Lakes Alliance
A11 | Implement BMPs on 100% of high-impact town road sites (3 sites) Years 2 -7 Watershed Towns (C!]Erpa’?\t? 9) , Foundation
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Action Plan & Milestones Schedule Who Potential Funding Sources

Implement BMPs on 100% of all medium-impact town road sites (8 EPA (319) , Foundation

A12 . Years 2-10 Watershed Towns
sites) Grants
. . . EPA (319), F i
A13 | Implement BMPs on 100% of all low-impact town road sites (5 sites) Years 1 -5 Watershed Towns Gran(ti 9). Foundation

Address NPS on Boat Access Sites (Total Sites = 8 sites, 10-Yr Goal = 6 sites)

Address erosion at 75% of all medium and low-impact boat access sites

A14 (6 sites) Years 1-10 Landowners Private, Grants
Address State Road NPS Sites (Total Sites = 7, 10-Yr Goal = 7 sites)

A15 | Address 100% of all medium and low-impact state road sites (7 sites) Years 1 - 10 Maine DOT Maine DOT, EPA (319)
Address NPS on Commercial Sites (Total Sites = 4, 10-Yr Goal = 3 sites)

A16 Address erosion at 75% of high and medium-impact commercial sites Years 1-10 Landowners Private, Grants

(3 sites)
Address NPS on Sites with Other Land-Use Types (Total Sites = 17 sites, 10-Yr Goal = 13 sites)
Return to two construction sites documented in the watershed survey

A17 to assess installed BMPs Year 1 FOM, 7 Lakes Alliance n/a
. . R o . Town of Oakland .

Address 75% of all medium-impact "other sites" including 2 . . EPA (319), Foundation
A18 . L . . . Years 1-10 (municipal sites),

municipal/public sites and 6 other medium-impact sites Grants

Landowners

A19 | Address 100% of all other high-impact sites (4 sites) Years 1 -5 Landowners EPA (319)
Prevent Runoff from Agriculture & Forestry

Identify agricultural & forestry landowners/producers in the watershed KCSWCD, USDA/NRCS,
A20 . . Years 1 -2 . . n/a

and develop an outreach strategy for connecting with landowners Steering Committee
A2 Offer agricultural producers financial incentives through USDA/NRCS to Vears 1 - 10 USDA/NRCS USDA/NRCS

implement Best Management Practices
B. Prevent New Sources of NPS Pollution ‘

Protect Undeveloped Land

Identify areas of the watershed for land conservation for water quality Vears 1 -3 FOM, Towns, 7 Lakes Land trusts, grants

B1
protection and wildlife habitat Alliance
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Action Plan & Milestones Schedule Who Potential Funding Sources
Land & Water Conservation
o . Fund, Maine Land
Protect sensitive headwater and shoreline parcels around the FOM, Towns, Landowners, .
B2 ) " Years 4 - 10 . Protection Grant, Land for
Messalonskee Lake watershed identified through B1 (above) 7 Lakes Alliance .
Maine's Future, The
Conservation Fund, MNRCP
Provide Training on Road Maintenance & Repair
B3 Provide training to town road crews on proper use of erosion and Annuall Watershed Towns, MDEP, | Towns, MDOT Local Roads
sediment control BMPs for roadways y KCSWCD Program
B4 Organize a gravel road workshop for road associations and town road Years 2, 4,6, | KCSWCD, FOM, DEP, 7 Towns, FOM, Road
crews 8 Lakes Alliance, LSM Associations, Grants
BS Work with towns tg |d.ent|.fy and .|r.nple.mer.1t Best Practices for winter Year 1. & Watershed Towns, FOM Towns
sand and salt application in sensitive riparian areas Ongoing
Conduct Regular Road Maintenance
B6 Review annual town road maintenance schedule Year1-3 Watershed Towns Towns
57 Clean out ditches/culverts as needed following heavy storm events on Year 1 & Watershed Towns, Road Towns, Road Associations,
private and town roads Ongoing Associations, Landowners | Landowners
Conduct annual inspections at stream crossings and address problems | Year 1 & Watershed Towns, Road L
B8 . . - Towns, Road Associations
(clean out/repair/replace culverts) Ongoing Associations
B9 Clean up excess winter sand each spring Annually Watershed Towns Towns
Identify At-Risk Septic Systems
Conduct a septic system vulnerability analysis to identify "at-risk" septic
B10 systc?ms in the watershfd apd :‘ollow—up with a.targeted septic system Veard - 5 FOM, Consultant FOM, Grants
mailing for developed "at-risk" properties within 150 ft of Messalonskee
Lake and 75 ft of tributary streams
C. Educate Watershed Residents about Water Quality & Shoreland Zoning ‘
1 Distribute pos.t—survey landowner Iettgrs and summary handout to all Vear 1 FOM. Consultant FOM
landowners with a documented NPS site
FOM, Watershed Towns
Cc2 Post watershed It t bsit Year 1 ' '
ost watershed survey results on partner websites ear KCSWCD, 7 Lakes Alliance n/a
C3 Prepare and submit a press release following approval of the WBPP Year 1 FOM, Consultant FOM
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Action Plan & Milestones Schedule Who Potential Funding Sources
P he WBPP li i h |
ca rese'ntt e at a public meeting, such as town selectboard Vear 1 FOM, Consultant FOM
meeting
P istri ffer pl iling for shoreli
s repare and distribute a targeted buffer plant mailing for shoreline Vears 1 -3 FOM FOM, Grants
landowners
6 Design angl host a byffer workshop to teach residents to install their Vear 1 FQM LakeSmart, 7 Lakes FOM, EPA (319)
own effective shoreline buffers Alliance
c7 Provide watershed project updates in town and lake association Ongoin Watershed Towns, FOM, 7 | Watershed Towns, FOM, 7
newsletters and other social media outlets going Lakes Alliance Lakes Alliance
. . Year 2 &
Cc8 Organize an Earth Day roadside clean-up event ear < FOM FOM
Ongoing
9 Encourage shoreline landowners to participate in the LakeSmart Vears 1 - 10 FOM. 7 Lakes Alliance FOM, 7 Lakes

program (Goal= 120 new evaluations or 12 property evaluations/year)

Send a survey to landowners with an NPS site from the 2021 watershed
C10 | survey to document number of sites complete and need for additional | Year 5 FOM, 7 Lakes Alliance FOM
technical assistance

Design and implement a YardScaping education program to educate . FOM LakeSmart,
i watershed residents about proper use of fertilizers and pesticides Ongoing Watershed Towns FOM, Watershed Towns
D. Review and Enforce Ordinances that Protect Messalonskee Lake
D1 Work with towns to ensure that all pending development projects are Year 1 & Watershed Towns, FOM, n/a
copied to the Steering Committee or FOM for review Ongoing Steering Committee
D2 Corllvene an. annual meeting between FOM and Code Enforcement Year 1. & Watershed CEO's, FOM n/a
Officer to discuss changes to codes and watershed updates Ongoing
D3 Rewew shoreland zoning ordinances and assess the need for other Vears 3 - 5 FOM, Watershed Towns, Watershed Towns
improvements KVCOG

E. Build Local Capacity to Raise Awareness about Water Quality to Fund NPS Projects

Build Watershed Capacity

Attend regular Planning Board/Selectmen meetings to update the . Steering Committee/

E1 . Ongoing n/a
towns about watershed projects FOM
Recruit volunteers to assist with local buffer planting projects, and Year 1 & Steering Committee/

E2 . L . n/a
water quality monitoring Ongoing FOM, 7 Lakes/YCC
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Action Plan & Milestones Schedule Who Potential Funding Sources
Acquire Funding to Support NPS Projects
M I i ion i Is within th : .
E3 eet at least once{year to dISCUSS'aCtIOH items and goals within the Years 1 - 10 Steering Committee n/a
Watershed Protection Plan and adjust plan as needed
E4 Develop a detailed funding plan to support watershed planning Vear 1 -2 Steering Committee, Steering Committee/Lake
activities Consultant Association
Research potential grants that support watershed plan implementation Steering Committee,
E5 (US EPA 319 Grant, MDEP Road Funding, Municipal Stream Crossing Years 1 -2 Watershed Towns, Towns, FOM
Grant, GOPIF, foundation grants, other) Consultants
Apply f EPA 31 fi impl he pl |- f Year1,4,7
6 pply for US 319 grant funds to implement the plan (Goal- four ear1,4,7, FOM. 7 Lakes Alliance FOM
phases of grants) 10

F. Conduct Long-Term Monitoring & Assessment

In-Lake Monitoring

Recruit and train new volunteers to become LSM certified for water Vears 1-2 & Steering Committee, LSM
F1 clarity (May-September); train volunteers using DASH boat to collect . volunteers, FOM, 7 Lakes | n/a
. Ongoing .
SDT readings Alliance
Collect bi-monthly in-lake water quality data in Messalonskee Lake LSM Volunteers, 7 Lakes
F2 . A Il . FOM, Watershed T
(SDT, DO, Temp, TP and Chl-a) (April-October) nhuaty Alliance, Colby College atershed Towns
. : _ . Year 1 & .
F3 Continue tracking annual ice in and ice out eart FOM, 7 Lakes Alliance n/a
Ongoing
Stream Monitoring
F4 Develop a stream monitoring plan at targeted sites on tributaries to Vear1 -3 7 Lakes Alliance, FOM 7 Lakes Alliance
Messalonskee Lake
F5 Collect additional stream data at targetefj .stream .slt.es including Vears 1-3 7 Lakes Alliance, FOM 7 Lakes Alliance, FOM
Belgrade Stream (TP, DO, temp, conductivity, turbidity, flow, etc.) Volunteers
Watershed Assessments
6 Conduct an updated "house couht of shorehne devglopment to track Vear 1 FOM volunteers, Towns n/a
long-term changes to the shoreline and inform septic estimates
F7 Assess impact on water quality from town sand & salt storage areas Years 2 -4 FOM, Towns, Steering FOM
Committee
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Action Plan & Milestones Schedule Who Potential Funding Sources
F8 Assess the condition and adequate sizing of stream crossings in the Vear 3 FOM, 7 Lakes Alliance, Grants
watershed Colby, Consultant
Devel i k iti f FOM h
F9 evelop a septic system database to track age and condition o Vears 3 - 4 OM, watershed towns, FOM, Grants
systems Consultant
Invasive Species Monitoring & Removal
10 Continue training and certifying volunteers to identify invasive aquatic | Year 1. & FOM, IPP Volunteers n/a
plants (annually) Ongoing
F11 Continue milfoil management efforts to eradicate milfoil from Belgrade Annually FO.M, DEP, 7 Lakes FOM, Towns, Grants
Stream & Messalonskee Lake Alliance
NPS Site Tracker
Set up an !\IPS Site Traerr database .& update anr.1uaII¥ by Vear 1 & FOM, KCSWCD,
F12 | documenting and adding new NPS sites and tracking sites that have . EPA (319)
Ongoing Consultant
been completed
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4.2 Plan Oversight and Partner Roles

Friends of Messalonskee (FOM) will serve as the designated entity for overseeing plan
implementation and plan updates and serve on the Steering Committee. FOM will provide match as
available and seek funding from outside sources to conduct public outreach, increase FOM
membership, work with 7 Lakes YCC program, and continue building the FOM LakeSmart program.

7 Lakes Alliance will assist with plan implementation by providing technical support and resources
as requested and provide technical assistance to landowners through the YCC program as funds
become available, assist FOM with grant applications, track projects through the NPS Site Tracker, and
continue collection of in-lake and stream monitoring.

Kennebec County Soil & Water Conservation District (KCSWCD) may provide
technical assistance, including engineering assistance for road projects and assistance with LakeSmart
certifications.

Landowners & Private Road Associations will address NPS issues on their properties and
provide a private source of matching funds.

Maine Department of Environmental Protection (MDEP) will provide the FOM, 7
Lakes, and watershed towns with ongoing guidance, technical assistance and resources, and the
opportunity for financial assistance through the NPS grants program including the US EPA's 319 grant
program.

Maine Department of Transportation (MDOT) will help address NPS sites on state roads
in the watershed, conduct ongoing maintenance of road related infrastructure, and will be a valuable
partner for acquiring matching funds for state road projects.

Maine Lakes will serve as a technical resource and provide support for the local LakeSmart
program.

Messalonskee Lake Steering Committee will meet annually to review planning objectives
and work together to seek funding to implement projects outlined in the action plan.

Lake Stewards of Maine (LSM) will provide initial and ongoing training for new and
experienced water quality monitors.

Natural Resources Conservation Service (NRCS) will provide support to agricultural and
forestry operators in the watershed for installing conservation practices that protect water quality.

Towns of Belgrade, Oakland, and Sidney may provide funding support for 7 Lakes water
quality initiatives and FOM's courtesy boat inspection program and milfoil removal projects. These
towns also play key roles in addressing NPS sites on town roads and provide training and education
for municipal employees.

Towns of Mt. Vernon, Manchester, and Readfield play key roles in addressing NPS sites
on town roads and provide training and education for municipal employees.
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US Environmental Protection Agency (US EPA) will provide guidance on grant programs,
particularly Clean Water Act section 319, workplan guidance, and selected project funding, pending
acceptability of grant proposals, final workplans and availability of federal funds.

4.3 Plan Outputs and Milestones

1. Organizational Outputs

» Messalonskee Lake Watershed Steering Committee meets annually to update the plan

» FOM contacts all property owners with an NPS site identified in the watershed survey and
follows-up with a survey in 5 years

» FOM applies for state and federal grants to implement NPS projects with support from 7 Lakes

» FOM's LakeSmart program is a catalyst for completing conservation practices at low-impact
NPS sites

» 7 Lakes and FOM coordinate through the YCC program to offer landowners assistance with
completing recommended conservation practices

» Watershed towns develop, review and/or update their annual road maintenance
plans/schedules

» NPS Site Tracker created, maintained, and used to track projects

2. NPS Mitigation Outputs
» 100 NPS sites addressed by 7 Lakes YCC program
» 135 NPS sites addressed through cost-sharing grants
» 20 NPS sites addressed by landowners through private funding

» 120 new LakeSmart evaluations completed; 30 implemented

3. Water Quality Outcomes
» Messalonskee Lake continues to meet GPA water quality standards set by MDEP
P  Stable or improved trend for water clarity (Secchi disk readings) over the next ten years

P Stable or decreasing total phosphorus levels over the next ten years (2022 — 2032)

5. PROPOSED MANAGEMENT MEASURES

The Messalonskee Lake Watershed Survey Report (Appendix D) lists specific management
recommendations for the many NPS sites identified during the 2021 Messalonskee Lake Watershed
Survey. Similarly, the report provides a more general list of recommendations for addressing the most
common NPS problems. These recommendations can be found in online publications including these
MDEP online publications:

» Conservation Practices for Homeowners (24 fact sheets):
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http://www.maine.gov/dep/land/watershed/materials.html

» Erosion & Sediment Control BMPs
http://www.maine.gov/dep/land/erosion/escbmps/index.html

» Gravel Road Maintenance Manual: A Guide for Landowners on Camp and Other Roads:
http://www.maine.gov/dep/land/watershed/camp/road/gravel road manual.pdf

» Maine Stormwater Best Management Practices Manual

http://www.maine.gov/dep/land/stormwater/stormwaterbmps/index.html

» The Buffer Handbook:
http://www.maine.gov/dep/land/watershed/buffhandbook.pdf

» The Buffer Handbook Plant List:
http://www.maine.gov/dep/land/watershed/buffer plant list.pdf

» The Lake Library: Resources for Lake Protection

https://www.lakes.me/library
» Messalonskee Lake Online Water Quality Data
https://www.lakesofmaine.org/lake-water-quality.html?m=5280

» Volunteer Water Quality Monitoring Training & Certification Information
http://www.mainevimp.org/volunteer-info/water-quality-monitors/training-certification/

5.1 Residential Sites

One hundred and twenty-seven residential sites were documented on the shores of Messalonskee
Lake during the 2021 Watershed Survey. NPS problems were primarily associated with shoreline
erosion and inadequate shoreline vegetation or unstable access to the shore, and unstable ditches
draining to the lake.

Recommended solutions for residential NPS sites include:

» Stabilize footpaths

» Add infiltration steps

» Establish vegetated buffer

» Stabilize the shoreline using natural vegetation and other bioengineering principles where
possible

» Armor unstable ditches with vegetation or stone

Maintenance for recommended solutions for residential NPS sites include:

» Water vegetation frequently during first year of growth, and replace dead/dying plants

» Reseed/over-seed bare soil and replenish erosion control mulch every 2 years or more
frequently if needed (from plowing or high use)

» Clean out ditches regularly and stabilize as needed

This plan seeks to address 4 high, 24 medium, and 38 low-impact residential sites over the
course of the 10-year plan. The FOM LakeSmart program will provide technical resources and
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incentives for making residential improvements in collaboration with 7 Lakes, the regional LakeSmart
coordinator.

5.2 Driveway Sites

Thirty-five driveway sites were documented throughout the Messalonskee Lake watershed, with the
majority of driveways associated with residential development on the shoreline. Four of these sites
were ranked high impact, 22 were ranked medium impact, and 9 were ranked low impact.

Problems identified on these sites include:

» Surface erosion

» Shoulder erosion

» Ditch erosion

» Undersized culverts/broken culverts

Recommended solutions for these sites include:

» Reshape/crown and add gravel to driveways
» Install runoff diverters (broad-based dip or rubber razor)
» Establish vegetated buffer

Maintenance for recommended solutions for these sites includes:

» Re-establish and repair driveway surfaces and ditches following damage by snowplows each
spring

» Check ditches and culverts after major storm events

» Remove clogs and debris from culverts annually and after storm events

This plan seeks to address 4 high impact, 11 medium impact, and 5 low-impact driveway sites
by 2032. This will require working cooperatively with landowners and helping to provide funding
and incentives to support these projects.

5.3 Road Sites

Together, state roads (7 sites), town roads (16 sites), and private roads (33 sites) account for 22% of
all NPS sites documented during the 2021 Messalonskee Lake watershed survey. Ten of these road
sites were ranked high impact and should be prioritized for remediation in the near future.

Common problems identified on roads include:

» Surface erosion

Shoulder erosion

Ditch erosion

Roadside plow/grader berm
Undersized culverts/broken culverts
Unstable culvert inlet/outlet

v v v v Vv

Recommended solutions for roads include:
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Clean up excess winter sand in the spring

Reshape and line ditches with rock and vegetate for stability

Replace failing culverts and stabilize culvert inlets/outlets with rip rap

Add new surface materials to gravel roads and install runoff diverters and ditch turnouts
Remove plow/grader berms

Remove sediment from ditches

v v vV v v Vv

Maintenance for road sites includes:

» Re-establish and repair road shoulders and ditches following damage by snowplows each
spring

» Check ditches and culverts after major storm events

» Remove clogs and debris from culverts annually and after storm events

This plan seeks to address 7 state road sites, 16 town road sites, and 25 private road sites by
2032. This will require working with state and town officials, road associations, and private
landowners, and seeking funding that supports road projects.

5.4 Boat Access Sites

Eight boat access sites were documented on the shoreline of Messalonskee Lake. Six of these sites
were ranked medium impact, and two ranked low impact.

Problems identified on these sites include:

» Surface erosion due to bare soil
» Inadequate/lack of shoreline vegetation
» Unstable water access

Recommended solutions for these sites include:

» Reshape/crown and add gravel to access road

» Install runoff diverters (broad-based dip or rubber razor)
» Establish vegetated buffer

» Define/stabilize foot paths

This plan seeks to address six boat access sites over the course of the 10-year plan by collaborating
with interested landowners.

5.5 Commercial Sites

Four commercial NPS sites were documented in the Messalonskee Lake watershed. One site was
ranked high impact and the remaining three were medium impact.

Problems identified on these sites include:

» Surface erosion & bare soil
» Lack of shoreline vegetation
» Unstable water access
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Recommended solutions for these sites include:

» Reshape/crown access roads

» Establish or add to vegetated buffers
» Define and stabilize footpaths

» Install runoff diverters

This plan seeks to address three commercial sites over the course of the 10-year plan by
collaborating with interested landowners.

5.6 Other

Seventeen sites were documented across other land use types in the Messalonskee Lake watershed
including beach access, municipal/public sites, construction sites, trails or paths, and logging.

Problems identified on these sites include:

» Surface erosion and bare soil

» Unstable culvert inlet/outlet

» Inadequate shoreline vegetation
» Roof runoff erosion

Recommended solutions for these sites include:

» Reshape/crown access roads

» Establish or add to vegetated buffers
» Define and stabilize footpaths

» Install runoff diverters

This plan seeks to address thirteen sites across these other land-use types over the course of the
10-year plan by collaborating with interested landowners.

6. POLLUTANT LOAD REDUCTION ESTIMATES

Pollutant load reductions will be estimated for completed NPS sites to help demonstrate phosphorus
and sediment load reductions as result of BMP implementation and watershed planning in the
Messalonskee Lake watershed. Pollutant loading reductions will be made using methods approved
and recommended by MDEP and the US EPA and reported to MDEP for any work funded by US EPA
319 grants.

7. WATER QUALITY RESULTS MONITORING

Maine water quality criteria require that lakes and ponds have a stable or improving trophic state and
be free of culturally induced algal blooms. FOM will continue work with project partners including
Colby College and 7 Lakes, MDEP, and LSM volunteers to conduct long-term water quality monitoring
at Messalonskee Lake.
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At a minimum, volunteers will collect SDT measurements two times each month between
May 1 - September 30.

MDEP conducts monitoring on Messalonskee Lake on a five-year rotating schedule. This
includes a full suite of monitoring parameters.

Since 2015, 7 Lakes Alliance/Colby College have been collecting intensive baseline water
quality data that includes weekly in-lake biological and chemical water sampling (as well
as sediment sampling).

In 2021, 7 Lakes and FOM volunteers began stream monitoring at five sampling locations
in the watershed. Future stream monitoring goals include development of a formal
stream monitoring plan and gaining a better understanding the influence of Belgrade
Stream and other small tributaries that potentially contribute large quantities of
phosphorus during large storm events.

Secchi disk transparency and the measured in-lake total phosphorus concentration will be
used to track changes in water quality over time.
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APPENDIX A: MESSALONSKEE LAKE WATERSHED MAPS
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MAP 5:

MESSALONSKEE LAKE WATERSHED

WATER RESOURCES

Legend

Roads (125 miles)
~~~— Perennial Streams (45 miles)

-m~e- Intermittent Streams (43 miles)
’ Lakes/Ponds (3,730 acres)

Wetlands (3,796 acres)
Riparian Areas (4,497 acres)
#  Public Wells (6)
Significant Sand and Gravel Aquifers (1,778 acres)

ecological
instincts

2.0 ng 4 Cazdesgr

0 ns A1 2 3 4
Miles

Data Source: ME Geolibrary, USDA (NHD), USFWS (M)
Projection: MAD 1983, UTM Zone 19N
Created By K. Goodwin, Ecological Instincts - February 2022
Service Layer Credits:

28



Messalonskee Lake Watershed-Based Protection Plan (2022-2032)
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Messalonskee Lake Watershed-Based Protection Plan (2022-2032)

APPENDIX B: MANN-KENDALL TREND PLOTS
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APPENDIX C: DISSOLVED OXYGEN SUMMARY

Because Messalonskee is deep, it stratifies early and remains stratified until fall turnover in
November. At station 2, which is much shallower than station 1, anoxia (DO <2 ppm) starts occurring
at the bottom of the lake in late July and reaching depths as shallow as 10 m through the end of
September (Figure C1). The highest phosphorus values observed in Messalonskee Lake occur at
station 2 due to anoxic release of phosphorus from the sediments. At station 1, anoxia begins later,
but persists longer." In 2021, anoxic release of phosphorus did not begin occurring until mid-
September at the deep hole, and phosphorus levels remained lower at station 1 than station 2
(Figure C1).

A metalimnetic oxygen minimum (anoxia higher in the water column in addition to the lake bottom)
has been documented at station 1 between 10 — 14 m (Figure C1). This typically occurs because
warm water is less dense than cold water, so there can be a sharp density gradient at the
thermocline. When organic matter (e.g., dead algae) settles in the water column, it can be trapped
on the thermocline, where it is degraded by microbes, a process which consumes oxygen.'
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Figure C1. Temperature & SDT (top) and dissolved oxygen & total phosphorus concentrations (bottom) for
Messalonskee Lake, Station 1 (left) and Station 2 (right) in 2079. 3 (Source: 7 Lakes Alliance

" Profilers used to sample DO in Messalonskee Lake have a maximum cable length of 100 ft, meaning that DO
levels below 100 feet could not be sampled.

127 Lakes Alliance, 2018 Water Quality Data. Accessed online: https://www.7lakesalliance.org/post/2018-water-
quality-data

3 The depth of black and white circles in Figure C1 represents SDT, while the size of the white circles represents the
amount of phosphorus at that depth in the water column; the larger the circle, the higher the concentration of
phosphorus.

31


https://www.7lakesalliance.org/post/2018-water-quality-data
https://www.7lakesalliance.org/post/2018-water-quality-data

Messalonskee Lake Watershed-Based Protection Plan (2022-2032)

APPENDIX D: 2021 MESSALONSKEE LAKE WATERSHED SURVEY REPORT
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