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Introduction

Cherryfield is a small town WashingtonCounty that lies alongside the Narraguagus RivEhe NarraguaguBiverspars

50 miles before spillinginto the Gulf ofMaine! The Cherryfield Riverwalk is an arsganningapproximatelytwo miles
along the Narraguagus River in downtown Cherryfidile Riverwalk contains areas of residential development, several
public parks and access points to the Narraguagus, and conneclisdal trail systems including the Down East Sunrise
Trail and theMaine Seacoast Mission Trailkhe Riverwalk is managed by the Cherryfield Riverwalk Comm({i#C).
The CRC aims tonprove the resiliencyand health of the Narraguagus River and the Riverwalk evaluating and
addressing issues such as sea level rise, flooding, erosion, invasive species, and water quality.

TheNarraguagusRiver offers recreational activitiemcluding fishing andkayakingfor its residents and visitors to enjoy.
The river and its riparian zones also provide habitattany species that are listed as threatened or of special concern.
These species includiae upland sandpiper, wood turtle, andbald eagle? Some rare plants can also be found alongth
banks of the Narraguagusuch asCanada MountairRicegrass and Estuamgur-Marigold? The Narraguagus River
includes multipleprotected areasfor the spawning and rearing ahe endangeredAtlantic salmon.? Atlantic salmon do
much of their spawning and rearing at thead of the tide which falls in the center of the CherrgfiRiverwalk.

Tobeginassessing the resiliency of the Cherryfield Riverwalk, the Town of Cherryfield was awarded a grant through the
Community Resilience Partnership develop a Riverwalk Management Plan acwhduct community outreachThe
following report was prepared by FB Environmentalgoovideanin-depth assessment a#xistingnatural resourcesind
conditionsin the Riverwalk region of Cherryfield along tRarraguagusRRiver.This assessment is a compilation of digital

and spatial data review, as well abservdions from site visis conducted on October 1 and 2, 2024.

1. Natural Resources

1.1 Critical Groundwater and Surface WatResources

+ A + & ¢ ydtinking Gatdy $ugblycomes fromthe Narraguagudgiiver. Along thebanksof the Narraguagu&iver there
are four public drinking water supply wells that each have protection ar€lsese protection areaprovide a buffer so
the drinking water in Cherryfieldtontinues to besafe to consumeThere have been elevated levels d?er and
polyfluoroalkyl substance$PFAS C{ Oé UCN x Ul x C{ é @ hexwatersupply iCChAreyfi@kistoficallg, but) C
these issues have not beeeported since the 19908The Riverwalk study area also contains a sigaifit sand and
gravel aquifer within the upper portion of thRiverwalk, just downstream of the Sunrise Trail brid@@gure2)*. A
significant aquifer is capable of being continuously pumped at a rate of 10 gallons per minute or ilneraquifer spans
approximately 200 acres on either side of the Narraguagus R8&reraldrilled bedrock wells ardocated within the
aquifer.

The Narraguagus River is the primary surface water of concern within the Cherryfield Rivekinalist seven tributaries
to the Narraguagus Rivearre also mappedvithin the Riverwalk, though not all contained flowing water during the site
visit. In Maine, rivers and streams are classifigathe Maine Department of Environmental Protection (Maine DEP) based

! https://snoflo.org/river -levels/narraguagusriver

2 https://www.maine.gov/dacf/municipalplanning/comp_plans/Cherryfield%202019.pdf
8 https://quoddytides.com/WCCC -to-treat-for-high-PFASIevels-in-drinking-water.html
4 https://digitalmaine.com/cgi/viewcontent.cgi?article=2364&context=mgs_maps
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on designated uses and water quality goafsesh surface waters are classified as AA, A, B, and C in order of decreasinc
water quality and protection (Segitle 38 M.R.S.A. Article fok more information).Marine waters are classified &4,

SB, and SCrhefreshwater portion of theNarraguagus River and all its tributaries within the Riverwalk are classified as
Class Band the tidal portion is Class SElass B waters should be suitable for drinking water following treatment,
recreation in and on the water, fishing, industrial process, cooling water supply, hydroelectric power generation,
navigation, and suitable habitat for aquatic life. ClaSB waters must be suitable for the designated uses of recreation

in and on the water, fishing, aquaculture, propagation and harvesting of shellfish, industrial process and cooling water
supply, hydroelectric power generation, navigation, and as habitatffeln ard other estuarine and marine lif&urface
waters are also classified according to Section 303(d) of the Clean Water Act by levels of impairment by one or mol
pollutants. Categories include:

o Category MMeets water quality standards.

O Category 2ARivers and streams that meet some designated uses, insufficient data for others.

o Category 3Mnsufficient data.

O Category 4ANmpaired water for uses other than mercury, Total Maximum Daily Load (TMDL) completed.

0 Category 4B Impaired rivers and streams, pollution control requirements expected to result in attainment.

o Category SNmpaired water requiring a TMDL or other water quality improvement project. Subcategories are

specific to impaired pollutant type.

According to thedraft 2024 Maine DEP Integrated Water Quality Monitoring and Assessment Reghaportion of the
Narraguagus Rivalong the Cherryfield Riverwafkom the confluence with th&\lestBranch to thetidal portion, as
well as all the tributaries below the confluence, are listed as Category 2.

The Maine DERIsomonitors water quality through its Biological Monitoring Program. Through this program, the Maine
DEP counts the population and species of algae and benthic macroinvertebrates (aquatic animals without backbones)
living in a stream. Certain invertebrate sges are uniquely sensitive to pollution in the water, and therefore, their
absence can serve as a key indicator of degrading water qualifthin the Riverwalk section of the Narraguagus River,
the Maine DEP hasne established macroinvertebrate sitand four algae sit€’s The macroinvertebrate site was last
sampled in 202]lattaining Class A standards (higher than its classifiedr&ingy. Three of the algae sites have not been
sampled since 2001, while the remaining site was last sampled in, 20itbmet a Class A determination

5 https://www.maine.gov/dep/water/monitoring/305b/2024/2024 _ME_ IntegratedRptLISFDRAFT.pdf

6 https://maine.maps.arcgis.com/apps/webappviewer/index.html?id=8752837d17a64017a84769539ef810a6
7 https://www.maine.gov/dep/gis/datamaps/lawb_biomonitoring/station_web/S -81M.htm

8 https://www.maine.gov/dep/gis/datamaps/lawb_biomonitoring/station_web/S -567A.htm
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Additional water quality data collected by the Maine DEP are stored in the EnvironmanthiGeographic Analysis
Database (EGAD)pproximately24 stations along the Narraguagus River and its tributaries have been sampled for a

variety of physical, chemical, and biological parameters. Within the Cherryfield Riverwalk study rdgiddarraguagus
River Station 81, located near DISSOLVED OXYGEN Concentration over Time at NARRAGUAGUS RIVER - STATION 81

@ DISSOLVED OXYGEN Data ®

head of tide, contains the 975 —— Trend Line (r=0.76)
most data points This

station has been consistently 950
sampled every five years
since 2001,with additional
samples collected in 1993
and 1984.The parameters
most consistently collected
include temperature, specific
conductance,dissolved
oxygen, and velocityDissolved 8.25
oxygen concentration (mg/L) *

has generally increased over 201 2008 iﬂlj 216 2z
the sampling period while

specific conductivity has also
experienceda minor increase ;| °
(Figure 1). Temperature has
remained relatively stable
These parameters all remain
OEi AExC . 27bécC
Class Bvaters.Interpretation
of thesedata should be done
cautiously asthe number of 275
data points are limited and °
samples have primarily been |
collected only in summer 22.51
months. 20.0
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FIGUREL. SCATTER PLOTS WITH TRENDLINES FOR DISSOLVED OXYGER AND
SPECIFIC CONDUCTANCEBOTTON FROMMAINEDEPDATA COLLECTED AT
NARRAGUAGUSRIVERSTATION81 IN CHERRYFIELDME.

1.2 Threats to Water Resources

The water quality of the Narraguagus River depends in part on the quality of stormwater runoff, the effectiveness of
septic systems and other wasteeating systems and historic uses of the land. Water quality concerns stem primarily
from nonpoint sourcesA comprehensive water quality data analysis was not included within the scope of this project.
An update to the2003Narraguagus River Watershed Management Plan is recommended to further evaluate current
water quality statusjdentify watershedwide sources of pollution¢alculate sitespecific pollutant reduction estimates

from identified sites, and provide detailed recommendations for water quality improvements.
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1.2.1 Overboard Dischargaad Septic Systems

Overboard discharge systems (OBC=p onesource of concern for water quality within the Narraguagus Rives of
January 2023, ithin the Riverwalk region there ar22 active OBDsand one inactivesystem (Figure 2). Overboard
discharges (OBDs) are discharges to surface waters that are not treated by a sewage treatment facility prior to thei
discharge into the waterway. In contrast to a septic system which uses a leach field with soil microorganisms to treat
and percdate the wastewater into the groundwater, OBDs are discharged directly into surface water after treatment via
a septic tank with a sandfilter bed and/or chlorination chamli®taine Department of Environmental Protection, 2018)
Typically, these treatment processes are able to remove 85% or more of pollutant levels from raw wastewater. The
presence of one or more OBDs will trigger regulatory closure of an adjacent shellfish area, irrespective of the presenc
or absence of evidere of contamination as a precautionary measure as OBDs have the potential to discharge bacteria
and other pathogens if not properly maintaineén additional 18 OBD systems have already been removed within the
Cherryfield Riverwalk study area. OBDsagd O{ i +- C" yCi A+ CP{ Ex+C. 2~béCSux+xé” U{

With no Town sewer service, it is assumed titat remainingresidences within the Riverwalk area are serviced by septic
systems.Septic systems calikewise pose a serious threat to water resources. Systems located directly adjacent to
bodies of water will inevitably have the greatest impact on water quality. Septic system malfunctions can cause leaks
that expose local water resources to elevated levels ofriemts and bacteria, impacting their health and recreational
value. These malfunctions can easifjpp unnoticed, with leaks occurring underground and traveling to waters via
groundwater. The travel time and filtration of bacteria and nutrients is highly dependent on the underlying soil type,
with shallow to bedrock soils providing minimal filtratioAdditionally, for historic and older homes such as those found
within downtown Cherryfield along the Riverwalk, there are often a lack of redomseptic systems which can
contribute to decreased landowner awareness of maintenance need of their septic system.
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FIGURE2. CHERRYFIELORIVERWALK STUDY AREA DEPICTING HYDROLOGIC RESOURCES AND OVERBOARD DISCHARGES
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1.2.2Nonpoint Source Pollution

Another significanthreat to surface water quality in Cherryfield is nonpoint source pollutiidPS) Nonpoint source
pollution typically comes from stormwater runoff. Stormwater runoff is caused by the runoff of rainwater and snowmelt
along impervious surfaces, such as roads, driveways, and rooftops. This runoff carries sediment, bacteria, nutrients
fertilizers, pesticides, herbicides, oil, grease, and other pollutants into surface waldris process is even more
exaggerated in developed landscapes, @b impermeable surfaces decrease infiltration of stormwater runoff. One of
the leading concerns in freshwater landscapes is the addition of excess phosphorus, a critical nutrient for biological
processes but one that in excess, can fuel algae bloomsiifase waters. These algae blooms and their decomposition
processes can lead to a depletion of dissolved oxygen, decreased visibility within the water, and increased temperature
Nitrogen is the limiting nutrient irsaltwater, and therefore also a concemmithin the Cherryfield Riverwalk study area
Erosion and nutrient threats may be exacerbated by climate change impastslaine continues to see an increase in
rainfall intensityand increasing water temperatures.

The Cherryfield Riverwalk was assessed for sources of nonpoint source polliuigmg the site visit on October 1 and
October 2, 2024-rom theseobservations, 16NPSinputs were identified(Figure3). The majority of these sitegre found
in the southern half of the Riverwalk.
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FIGURE3. MAP OANPSSITES ALONG THEHERRYFIELRIVERWALK IDENTIFIED DURING THE SITE ASSESSMEDITORER. AND2,
2024.
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1.2.2.1 NP8 put Descriptions
NPSInput 1: Cherryfield Boat Launch
Location (latitude longitude) 44.5%0, -67.92%Y

ObservationsThere are ptholes abovethe boat ramp from spinning tireand excessediment washing intdhe river
from erosion at the boat launch and from the Wilson Hill Raateirsection.

Left: Sheeterosionalongboat launchgoing intoriver. Right: Erosion on
Wilson Hill Roaavashing sediment down the boat launch access road.

NPSInput 2: Wilson Hill Rd Stream Crossing (just north of the boat launch)
Location (latitude, longitude)44.5956-67.9257

ObservationsThere is oadside erosion from ditchunoff and tidalinfluenceat the stream crossing on Wilson Hill Road
just north of the boat launchThis iscausingeroded materialto go into the streandrainage channebnd ultimately
the Narraguagus RiveThe alvertitselfisin okay condition.

Erosionalong the stream channel an@ilson Hill
Road ditch
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NPSInput 3: Across from 19 Wilson Hill Road
Location (latitude, longitude)44.59@, -67.9256

ObservationsMinor roadside erosiolis present and
is able to reach the river v pathcut through the
riparian zone Rocks have been dumpetkar the
river as well potentiallyattempting to mitigate
erosion.

Road shoulder erosioand rocks dumpedadjacent to the
Narraguagus River

NPSInput 4: Wilson Hill Road Stream Crossing 2
(near 7 Wilson Hill Road)
Location (latitude, longitude)44.591, -67.92%

ObservationsRoadshoulder erosionwas observediroundthe culvert outlet, which is slightlyperched The aitlet wall
is startingto fail in spotsThere is also someargam channel erosiompresentbetween the culvert outlet and the
confluence with the Narraguagus River

?
7

' R SN <ot X W R ) ¥

Left: Streambank erosion along the tributanRight:Perchedculvert outlet and deteriorating wall.
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NPSInput 5: Route 1 and River Road Intersection
Location (latitude, longitude)44.598, -67.922

ObservationsThere is austed-out and crushedmetal crossculvertat
the intersection of Route One and River Ro&le ditch feeding the
culvertshows signs of erosion and would benefit from additional
stabilization.

Culvert at Route 1 and River Road
intersection is rusted out and crushed
beneath a large stone.

NPSInput 6: River Road Cross Culvert
Location (latitude, longitude): 44.598657.9258

ObservationsThere is a rustegut and crushed metal cross culvestong River Road. The culvesutlet channel
shows signs of erosion and would benefit from additional stabilization.

Inlet (left) and outlet (right) of crushed culvert across River Road. Right photo
also shows erosion of channel.
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NPSInput 7: Congregational Church Parking Area
Location (latitude, longitude)44.5983-67.9258

ObservationsMinor gosionis occurring from thehurch parking lot adjacent to the Narraguagus River. Sand piles are
also present and not covered to prevent washing into the river.

B R g

Left: Congregational burch parking lot Right Sand pile next to parking lat
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NPSInput 8: River Road Town Righf-Way
Location (latitude, longitude): 4%59876-67.951

ObservationsThere is erosion present on the road shoulder of River Rbealighout the Town rightof-wayas well as
excess winter sandA cross culvert at this locationgsushed anddoes not functionproperly. The area above the

culvert is unstable and eroding.

unstableoutlet. Bottom: Excess winter sand along River Road.
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NPSInput 9: River Road Open
Bottom Crossing

Location (latitude, longitude): 44.6015,
67.9264

ObservationsMinor erosion is present
along the crossingutlet on the sides
and on the top. A few stones of the
retainingwall have fallen incausing
additional erosion.

Culvert at crossing outlewith failing wall

NPSInput 10 River Roa€rossing (near #74)
Location (latitude, longitude)44.603, -67.92&

ObservationsThere is erosion present on thiead shoulder of River Road. crossculvertat this location is filled with
sediment andis eroding above the culvedue to undersized material used for stabilizatiodiccording to local

stakeholders, theTown had recently replaced the culvert and gravel, which has eroded multiple times in the phst
culvert was90% bIokecht the time of the site visit

Left: Qulvert filled with sediment. RightErosioncoming off RiverRoad adjacent to the
culvert.
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NPSInput 11: Crossingy River Roa&kating Pond
Location (latitude, longitude): 44.61,-67.9270

ObservationsThe culvert across River Road by the skating pond is experiencing erosion abowelvlee outlet.

v VA . 4

Left: Erosion above culvert outletRight:Excess winter sandlong River Road by the skating pond, and
another view of the erosion along the top of the culvert.

NPSInput 12:River RoadErosion
(Upstream of Skating Pond)
Location (latitude, longitude)446048 -
679274

ObservationsThere isroad shoulder
erosionat the sitethat is going directly
into the river. There is also excess
sediment fromwinter sand.

Roadshoulder erosion andediment piles from winter sandlong River Road
by the skating pond
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NPSInput 13: Stillwater Road Stream

Crossing
Location (latitude, longitude)446104 -
679308

ObservationsTwin culverts are present along
Stillwater Road Theoutlets of both pipes are
perched above the stream bed, impacting
potential fish passage opportunities.

Twin culverts along Stillwater Road with perched outlets.

NPSInput 14: Main StreeCrossing (Near Cemetery)
Location (latitude, longitude)4460316-679251

ObservationsMinor erosionis occurring above the culvedutlet on Main Street near the cemetefRunoff from the
culvert is carving a channel from the outlet that did not appear to be stabilized or armored.

Left: Epbsion along Main Street above culvert crossing near cemetery. Right: Main Stigett outlet withchannel
heading towards the Narraguagus River.
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NPSInput 15: Main StreeRoadErosion

Location (latitude, longitude): 48022, -
679247

ObservationsRoad shoulder erosion is
occurring alongthe Narraguagus River side of &
Main Street, causing slumping and cracking
the pavement

& 7 Al " o :
> 3 L r
- .
¢ " ¢ 2

Photo shows crackingnd slumping of road fronstormwater.

NPSInput 16: Main StreeTributary Crossing
Location (latitude, longitude): 45991 -67 9245

ObservationsStreambank erosion is occurring along a tributdoythe Narraguagus River. A box culvert is in place to
transport the stream under Main Street, but the retaining wall around the culvert inlet is beginning to coNeiise
large stones falling into the streamThe adjacent landowner notes that there are periodic flooding issues along the
tributary.

; —‘ R -; i~ N \ ‘5?; LIPS S . L f ‘ : PR/ I A PR TR
Left: Collapsing retaining wall around the inlet to a tributary stream crossing along Main Street. Right: Streambank afospn
the Narraguagus tributarypstream of the culvert inlet.
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1.3 Soils

Withinthe focus area of the CherryfieRiverwalkthere arell soil types(Tablel, Figure4). The most common soil types
are Buxton silt loam, which covers 81.3 acres amgproximately 32% of the Riverwalk, and LamoiBexton complex,
which covers 63.6 acres amgbproximately 25% of the RiverwalilBoth Buxton series soiland Lamoine series soils are
typically found in glacial deposits on coastal lowlands and river vall&yBoth of these are found throughout the
Riverwalkand primarily lie along the banks of the Narraguagii$iereis also a notable unit aColton gravelly sandy loam
in the northern sectiorjust downstream of the Sunrise Trail bridde

Approximately69% of thesoil isclassified agarmland of statewide importance witless than 1% of tharea being prime
farmland, and 30%are not prime farmlandexcluding waterf Most of the riverbank before the bend fiarmland of
statewide importance® Farmland Soils of Statewide Importance are determined by the State to be important for high
crop yields but do not meet the conditions of Prime sdils

TABLEL1. CHERRYFIELORIVERWALKMAJOR SOIL TYPES AND COVERAGES

Soil Type Total Percentage | Percentage
Acres | of of
Riverwalk | Riverwalk
including excluding
water water
Brayton fine sandy
loam 0.8 0.30% 0.32%
Buxton silt loam 81.3 27.30% 32.19%
Colton gravelly sandy
loam 32.3 10.80% 12.79%
Hermon and
Monadnock soils 24.9 8.30% 9.86%
Lamoine silt loam 9.2 3.10% 3.64%
LamoineBuxton
complex 63.6 21.30% 25.18%
Lamoine-Buxton
Scantic complex 19.3 6.50% 7.64%
LamoineScantic
complex 1.9 0.60% 0.75%
Medomak and
Wonsqueak soils 0.7 0.20% 0.28%
Scantic silt loam 17.2 5.80% 6.81%
Skerry fine sandy loan 1.4 0.50% 0.55%

9 https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx
10 https://soilseries.sc.egov.usda.gov/osdname.aspx
U https://www.maine.gov/dacf/ard/resources/docs/primdarmland-determination-quidelinesv6. pdf

Page |19


https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx
https://soilseries.sc.egov.usda.gov/osdname.aspx
https://www.maine.gov/dacf/ard/resources/docs/prime-farmland-determination-guidelines-v6.pdf

FB Environmental | Cherryfield Riverwalk Existing Conditiof®eport

Legend

" Narraguagus River
Soil Groups

Brayton fine sandy loam
~ Buxtonsilt loam
I cColton gravelly sandy loam
[/ Hermon and Monadnock soils
_ Lamoinesilt loam
[ Lamoine-Buxton complex

Il Lamoine-Buxton-Scantic complex

I Lamoine-Scantic complex
Scantic silt loam

Skerry fine sandy loam

WP g

FB

environmental

FIGURE4. SOIL TYPES ALONG THEHERRYFIELORIVERWALK
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1.4 Rare and Threatened Flora and Fauna

The Cherryfield Riverwalki@ng the Narraguagus Riveontains habitat for multiple statespecies of special concern
including the bald eagleand the wood turtle(Table2, Figure5).? There are also multiple regioreong the Narraguagus
home toinland waterfowl and wading birdshat are used for breedingfeeding,migrating, and winteringt2 Cherryfield

isi A+Cad+eée%n+ai CA{ " Ei {iCw®nUeCi A+C" { O- C+{ %0+ C-, thaughithe dapged C{ ¢
habitat area is a small section spanning less than a quarter fAMgood turtles are often found in slow moving rivers
with sandy omgravelsubstrates especially in forested riparian zondgke the Narraguagus'*Upland sandpipers aralso
found inCherryfield,and they are classified asthreatened species. These birds aodten found inopen peatlands and
large grasslands®® While theseenvironmentsare not the most prevalent along the Narraguagus, these birds are
commonly spotted in various locations along the rivefhe Narraguagus River also contains critical habitat for the
Atlantic salmon whichis endangered due to habitat loss, pollution, climate change, overfishing, and d&rmke
Atlantic salmon begins with spawning and rearing in rivers before they migrate towards salt®ater

TheNarraguagus Riveslso hosts a few rare plant specie®\s mentioned above, ongpecies is th&Canada Mountain
ricegrasswhich the state of Maine classifies a species of special concerCanada Mountairricegrass is found along

the banks of the Narraguagus in scattered locatidris.is primarily found north of the Riverwalk, but can be found
smaller regions along the RiverwallSince this species is found on the banks of the river, it is very susceptible to damage
caused by erosion.

Estuary Bumarigold is found along he southern region of theCherryfieldRiverwalk,and the state of Maine classifies
this plant species aa species of speciaoncern? The Estuary Bumarigold area of concern spans over a mile south of
the Riverwallké

TABLE2. RARE AND THREATENED ANIMAL AND PLANT SPECIES FOUND ALONGNRRRAGUAGUSRIVER INCHERRYFIELD

Species Common Name | Species Scientific Name | State Status

Bald Eagle Haliaeetus leucocephalus| SpecialConcern
Wood Turtle Glyptemys insculpta Special Concern
Upland Sandpiper Bartramia longicauda Threatened Species

Canada Mountairricegrass | Oryzopsis canadensis Special Concern

Estuay Bur-marigold Bidens hyperborea Special Concern

12 https://www.maine.gov/ifw/fish -wildlife/wildlife/beginning -with-
habitat/maps/pdf/Cherryfield/Cherryfield%20Map%202.pdf

13 https://www.maine.gov/ifw/fish -wildlife/wildlife/species -information/birds/bald -eagles.html

4 https://www.maine.gov/ifw/fish -wildlife/wildlife/species -information/reptiles -amphibians/wood-turtle.html
15 https://www.maine.gov/ifw/docs/endangered/UplandSandpiper_44 45 2011.pdf

18 https://www.fisheries.noaa.gov/species/atlantic -salmon/protected
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https://www.maine.gov/ifw/fish-wildlife/wildlife/species-information/reptiles-amphibians/wood-turtle.html
https://www.maine.gov/ifw/docs/endangered/UplandSandpiper_44_45_2011.pdf
https://www.fisheries.noaa.gov/species/atlantic-salmon/protected
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