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Maquoit Bay Eelgrass
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Casco Bay Estuary Partnership

One of 28 National Estuary Programs

Hosted by USM’s Catherine Cutler Institute
A 24-member local advisory board

Implement the “Casco Bay Plan”

Bring people together, build consensus,
coordinate efforts

A clearing house for information about the Bay

Habitat restoration and climateresilence
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Presentation Notes
The health of the oceans, and especially Maine’s enclosed and semi-enclosed  depends on what we do on  land,


STATE OF CASCO BAY
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Presentation Notes
19 “Indicator” Chapters
More than 40 different data sources, considered dozens more
Data mostly pre 2020.�Despite that effort, we are still missing consistent, reliable information for certain questions.  Data unavailable or unavailable at Casco Bay scale.
Data for most chapters is available online




Bottom Line

Conditions in Casco Bay continue to
be better than in many estuaries in
the U.S. northeast

Our largely forested watershed and
strong tides help protect water quality

But the Bay has changed, and warning
signs persist
Emerging Themes

o What we do on land matters
Investments in clean water help
Location matters — a lot
Nutrients — good news and bad
Climate change is already here
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Jerry Monkman, ecophotography.com
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Presentation Notes
Not to say change has not occurred:  We don’t have the same marine fisheries we had 100 years ago, for example, but the catastrophic water quality impacts seen in other estuaries have been rare here.


Land Use Matters




Changes: Population and Land Use

e 2018 Population of watershed towns was ‘ ‘ ‘ ‘ ‘ ‘ ‘
about 385,000 people
Population of Casco Bay Watershed Towns

AERGENT
VETLAND
B/SHRUB
ORESTED
ASSLAND
CULTURE
VELOPED

e Population grew ~ 10% from 2000 to 2018 s Total Population e Growth Rate
500,000 100%
* Population growing ~ 0.5% annually 450,000
400,000 B0%
e Exurban communities growing fastest e 350,000 -
',_*93300,000 60% %
;:250,000 g
E 200,000 40% %
* Loosing forests and agricultural land ™ 150,000 B
100,000 20%
* Net loss of about 2 %2 % of forest in 20 years 50,000
0 0%
* Rate of change lower in recent periods 70 Ao Ao e oo A0
e But data from before recent construction boom w1 b

—ﬂujiij Data: National Land Cover Database, US Census Bureau
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14% of the
Watershed
Protected

Increase in Permanent Conservation
Land in Casco Bay Watershed

Percentage of
Watershed

Year unknown:
36065 acres

Jerry Monkman /ecQ hotography COMY ¢
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Data: Maine DACF
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If we keep on the existing rate of conservation, we’ll miss the national (and international) 30% by 2030 goal, but we are likely to get to 20% conserved land by 2030.
CBEP HPF:  > 50 projects, almost 30 partners, > 10,000 acres
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~361,500 people in the towns that touch the watershed (2010 census)

Population Density ~ 251 people per square mile

A big difference between upper (forested) and lower (suburban) watershed

Land cover data derives from 2010 30 meter pixel C-CAP data set, so is not directly comparable to earlier estimates, which were based on (older) higher resolution Maine land cover data.

Mention history of land use change



Attained Class Percent Imperviousness

Water Quality and Wl .
e A

Maine biomonitoring data

Non Attainment € 8.1%- 16%

Indeterminate 4 >16%

What stream insects and other invertebrates
live in the stream?

Used as an indicator of water quality

Higher impervious is associated with less
healthy streams

Bohringer Friedrich, CC BY-SA 2.5

Data: Maine DEP, NHD+ V2, Maine IF&W
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“Urban Stream Syndrome”
Hydrologic change
Loss of riparian habitat
Channel erosion, sedimentation, degraded stream habitat
Winter salt, toxic chemicals
Bacteria
Roads and development block diadromous fishes
Toxic chemicals
Pesticides
Metals
Polycyclic Aromatic Hydrocarbons
PCPs / Pharmaceuticals
Stain repellents, plasticizers, flame retardants…. (“PFAS”)


Historical
Habitat
Inaccesible

Dozens of dams and hundreds of road
crossings block access for migratory

fish
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m Dam

Blueback herring and
American shad reaches
& Current

@& Historical

Alewife ponds
&89 Accessible

&5% Inaccessible

# Sea-run rainbow smelt site |

Alewife 2%
Shad and blueback herring 14%
Smelt 56%
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Water Quality
Investments Pay Off

AND SO DO REGULATORY PROGRAMS
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CSO Volume 2015-2019
Millions of Gallons

Portland’s Back Cove South CSO Project

44% of Portland’s total CSO volume
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= Combined Sewer
7 > QOverflows
1500 - -60 3
v 0O Rainfall g
E o o
£6 1000- 40
O C 2, Discharges declined almost
wn O Q “r1ge
U= ~-45.7 MG per year — 50 million GPY annua”y
£~ N 035 over 20+ years
.. i Steady or increasing rainfall
: : : : : and storm intensity
2000 2005 2010 2015 2020

Year

. Cape Elizabeth . Portland & PWD . South Portland . Westbrook

Data: Maine DEP
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Other investments – Portland EEWTF, other process improvements;  Investments in stormwater – but that’s harder to quantify; 


Organic
Contaminants in
Blue Mussels

Data: Maine DEP
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Other notable areas of improvement
Portland harbor deeper sediments have elevated levels of legacy contaminants, like DDT, other organic contaminants
Surface sediments have far lower levels
But we lack data on newer contaminants, like PFAS and most pesticides

Other new regulatory initiatives my make  a difference – effectiveness of pesticide and fertilizer ordinances not yet clear



L ocation, Location
Location

URBANIZATION AND HYDRODYNAMICS




Benchmark PAHs Benchmark PCBs
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Other notable areas of improvement
Portland harbor deeper sediments have elevated levels of legacy contaminants, like DDT, other organic contaminants
Surface sediments have far lower levels
But we lack data on newer contaminants, like PFAS and most pesticides

Other new regulatory initiatives my make  a difference – effectiveness of pesticide and fertilizer ordinances not yet clear
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Sediment Contaminants Higher Near

Portland

OT RBesidues

[

L [|ewds ades
F == ity

L Aeg 159

L Aeg 15200

L AEg deud|

o,

\ Total PCBs

L [|Ewds ades
Hm -

- Aeg as1ng

L Agg 1523

L Aeg 15200

L Aeg daud)

- ||eLus ades
I -

- Aeg 4s3Ng

L Aeg 1593

L Aeg 15aA0

L AEg deud|

Dicxins and Furans l \ Total PAHS

L [|2wds ades
Xy -l=W ity

L Aeg 1593

L Aeg 15200

L Aeg dsud)

Butyltins

L [|Ewds ades
Hm =

- Aeg 4s1ng

L Aeg 1seg

L AT 15384

L Aeg daud)

011

gdd) uonenusauod

Between ERL and ERM @ Abowe ERM @ Mo Reference Defined

i Below ERL

Data: CBEP

o
I
"
x

) w
z
[
x
<
o




Portland Harbor Deep Sediments

Deep sediments act like a time capsule,
preserving contaminants released decades ago

o ®

o)

Q. 100000 . Levels in Portland deep sediments are much
P higher than surface sediments

O

E 1.000- : Investments in clean water benefit the Harbor
7 e '

Q
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O 10-

Total PAHs -
Total PCBs -
DDT Residues -

J
PART :"gn s n | r j Data: Portland Harbor Commission / Stantec / Campbell Scientific



Fecal Colifoms (CFU/100ml)
90th Percentiles

T+ =10

O 101-310

@ 31.1-163.0

# =162

Data: Maine DMR

Bacteria at
Shellfish
Harvesting Areas

CONDITIONS WORSE ALONG SUBURBAN
SHORES

NO DATA ALONG URBAN SHORES
STORMWATER MANAGEMENT HELPS
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The Casco Bay Model

Community Workshops

Using ocean models in Portland Harbor

Depth (m)

November 15, 16 and 17

https://www.cascobayestuary.org/casco-bay/modeling-casco-bay/



https://www.cascobayestuary.org/casco-bay/modeling-casco-bay/

Chlorides in Long Creek

Conditions are worse in the lower watershed 500 -
Often above chronic exposure thresholds = 75th percentile
E median
Chlorides reflect IC L Bt
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Watershed Imperviousness (%)

CMC: Criterion Maximum Concentration
CCcC: Criterion Continuous Concentration

g ] https://www.restorelongcreek.org Data: LCWMD
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Nutrient Pollution

BAD NEWS AND GOOD NEWS ON NITROGEN




Nutrients: Too Much of a Good Thing?

Coastal Eutrophication

o Low or no dissolved oxygen
o Fish kills
o Reduction in accessible habitat

o Algal blooms
°c HABs
o Water clarity
o Loss of eelgrass

o Coastal Acidification
o Odors, etc.

Jerry Monkman, ecophotography.com
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DEP and FOCB Data
2015-2019
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Not Included:

 Combined sewers
* Direct stormwater discharges

N It rOge n SO U I'CES * On-site wastewater (septic tanks)

Documented Nitrogen Loads from Three Sources
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Total Nitrogen in the Bay is Declining

Broad Sound Clapboard Island Quahog Bay Fort Gorges SMCC Pier
L ]
0.75-
L ‘ . - .
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2010 2013 2020 2010 2013 2020 2010 2[315 EDED 2[11[] ED'IS EDED 2010 2013 202C

Quahog Bay

(_Broad Sound
Ctiapboard [sfand

Fort Gorges
CC Pier

Data: FOCB
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Portland Water District Efforts

Updated the aeration system at the East End
Wastewater Treatment Facility in 2017

Manage the plant to optimize removal of
nitrogen

Summer discharges of nitrogen have dropped
by nearly three quarters

Jerry Monkman, ecophotography.com

East End WWTF, Portland, ME
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Atmospheric Deposition Declining

Ln
I

Nitrogen Deposition (kg/ha)
I~

20 o
. Avg Rate 2015-2019 -
z ¥  252kglhay, T4 T
&
2000 2005 2010 2015 2020

' j Data: NADP, National Trends Network;

PARTNERSHIP Site managed by Maine DEP
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This trend is region-wide. Probably reflects automobile emission controls.


Climate Has Already
Changed

TEMPERATURE
PRECIPITATION
RISING SEAS




Winters are Warmer and Shorter

Warmer Years and Winters

50~ oo ANnual Average
T T e Mt ~ Temperature
e Increased 0.37°F
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3
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hj‘rij Data: Portland Jetport, via NOAA
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More, and More Intense Rain

More Annual Precipitation More Days of Heavy Precipitation

25- = More than 1inch
= More than 2 inches
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Bay Water Temperatures

Has increased ~ 1.5 eC since 1993
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Spring = April, May
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Data: FOCB




Rising Seas, More Flooding

Seas have been rising gradually Leading to increasing flood frequency

Flood frequency likely to increase to | #ceuts2fiooss

per Year

LH About 60 flood events annually '
M With just one more foot of SLR

LS

o
n

Monthly Mean Tide (ft, MSL)
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-0.5 75+ 0.06 Inch per decade n
o
Q L L ] L ]
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A “flood” is defined here as a day with ocean level
Above HAT. Most are “blue sky” floods.

ﬂ"_’f j Data: NOAA Portland Tide Gauge
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19 “Indicator” Chapters
More than 40 different data sources, considered dozens more�Despite that effort, we are still missing consistent, reliable information for certain questions.  Data unavailable or unavailable at Casco Bay scale.
Data for most chapters is available online




Looking Forward, not
Back

WATER IS ABOUT CLIMATE AND COMMUNITY




Partners:
Maine DOT,
Baxter State Park Authority

Tidal Marsh Restoration Landowners

Long Reach Lane, Harpswell

Map courtesy of Shri Verrill

Infrastructure Upgrade

Meters

Habitat Restoration

wdoe Bay ity Habitat Resilience [
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Partners:
CCSWCD
Town of Harpswell

What Were We M|SS|ng? Landowners

Long Reach Lane Wallace Shore Road

Mﬂ'ﬂ'ﬂlﬂ J j
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Tidal wetland restoration leads to collaboration on establishing road associations

This one town has close to 50% of Casco Bay’s shoreline
Economy dependent on the Bay
Tourism
Lobsters
Shellfish
Aquaculture
Town with limited capacity – key role of volunteers, high value of technical assistance 
Conservation Commission empowered to play a significant leadership role




Working with
the Town of
Harpswell

Dozens of vulnerable crossings
Many on shared private roads

Most lack road associations
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Clean Water at 
Challenges are not going away, population continues to grow, although slowly
Continue investments in clean water
Dedicated professionals
Work on water is closely allied to how communities will adapt to changing climate



https://www.cascobayestuary.org/
https://github.com/CBEP-SoCB



mailto:curtis.bohlen@maine.edu
https://www.cascobayestuary.org/
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