THE CASE FORWETLANDS:

HISTORICAL LOSSES, ECOSYSTEM SERVICES, PROTECTION
AND RESTORATION - AND SOME PERSONAL STORIES




WETLANDS LOSS & REPURCUSSIONS

HISTORICAL TREATMENT OF WETLANDS & THE PROBLEMS THAT HAVE RESULTED







MODEL OF HUMAN - INDUCED IMPACTS ONWETLANDS
INCLUDING EFFECTS ON WATER LEVEL, NUTRIENT STATUS,AND NATURAL DISTURBANCE
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AN EARLY HISTORY OF WETLAND MANAGEMENT
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WHAT MAKES AWETLAND?

3 Parameters:

Hydrophytic vegetation
» Obligate wetland (OBL)
» Facultative (FACW, FAC)




WHAT UNMAKES AWETLAND?
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Wetland Conversion

40
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drained farmland, millions ha

y = .49x - 935.52, r2 =0.95
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Wetland
Conversion

Each dot represents
8,000 ha (20,000
acres) and total

area drained is
43.5000,000 ha.
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(Based on Dahl, 1990)




WETLAND LOSSES IN THE WORLD

Location % LosSS

NORTH AMERICA

United States (not including Alaska) 53
Canada
Atlantic tidal and salt marshes 65
lower Great Lakes-St. Lawrence River 71
Prairie potholes and sloughs 71
Pacific coastal estuarine wetlands 80

(continued on next slide)



WETLAND LOSSES IN THE WORLD
(cont’d)

Location % Loss
AUSTRALASIA
Australia >50
Swan Coastal Plain 75
Coastal New South Wales 75
Victoria 33
River Murray Basin 35
New Zealand 90
Philippine mangrove swamps 67
China 60
EUROPE >90 (est)

Source: Mitsch, 1998



GREAT LAKES REGION WETLAND LOSSES

= The national decline in wetlands from the Estimated losses by state/province

|780's to the 1980’s is dramatic. Losses in = |llinois — 90%

particular regions of the country are even = Indiana — 85%
more startling. For example, the mid- = Michigan — 50%
western farm belt states of lllinois, = Minnesota — 50%
Indiana, lowa, Michigan, Minnesota. = New York — 60%
Ohio, and Wisconsin account for over - Ohio — >90%

36 million acres of wetland lost since = Pennsylvania — 60%
the country was settled. This amounts = Wisconsin — 50%
to roughly one third of all wetlands lost in - Ontario — 68%

the history of our Nation. - Quebec — 50%



WaterNews

Wetland Tolefjo Issues Emergency ‘Do Not Drink Water’ Warning to
Residents

[ ]
C o nve rs I O n August 2, 2014 / in Cities, Great Lakes, Infrastructure, North America, Pollution, Water News / by Codi Kozacek

Algae toxins poison Lake Erie; 400,000 people without water.

Photo by Scott Strazzante / Circle of Blue
Efforts by the City of Toledo and other “point source” dischargers of phosphorus have not been enough to stop toxic algal biooms in Lake Erie. The city warned residents not o drink their
water Saturday due to algal toxins. Click image to enlarge




PROBLEMS CAUSED OR EXACERBATED BY WETLAND LOSS

" Degraded water quality

" Increased frequency and severity of flooding

" Increased erosion and risk of bank failure

" Lower water tables and reduced base flows in streams
" Loss of habitat

* Reduced biological diversity

* Diminished recreational opportunities

" Reduced carbon sequestration (and carbon releases)
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CHANGING ATTITUDES

The importance of wetlands is being increasingly recognized

* Declining waterfowl populations drove the early wetland
protection efforts

* A No Net Loss goal was adopted in the U.S.

* Additional benefits of wetlands were identified as “Ecosystem
services”
* Concerns over increasing frequency and severity of Harmful

Algal Blooms, devastating flood losses, and other environmental
challenges are now catalyzing restoration efforts




Scale is low o, medium @, to high: . : not known = 7; blank cells indicate that the service is not considered applicable to the wetland
type. The information in the table represents expert opinion for a global average pattern for wetlands; there will be local and regional
differences in relative magnitudes.

| ]
-E uﬂ". o g-. o L) 'E- E
S X £ _EE w E E&T
e § Bodfr . 3 & 3%¢
E B2 5 828823 % S S
" s2 J =BS 3 B & = 3=y
8 e £e Jd6L S6C -3 2 B 39O%
W s: T m g .= E-E"““‘-m E; ] S
g = sEcg =2 Z28c g8%E @ 5 E;.E-E
s EE S85 E5 8% g8 2§ 2 £ 53¢
o = I = g4 EE = =
- 32 SEE B3 38:p3: 35 B 3 535
Inland Wetlands
Provisioning
Food production of fish, wild game,
fruits, grains, and so on . . . . . *
Fresh water storage and retention of
water; provision of water ® - - -
SERVICES - M °
Fiber and fuel production of timber, fuelwood,
peat, fodder, aggregates e ® * . ® *
Biochemical products  extraction of materials from biota . . ? ? ? ? ? ?
M I L L E N N I U M Genetic materials medicine; genes for resistance to
plant pathogens, ornamental . . ? . ? ? ? ?

species, and so on

ECOSYSTEM

Climate regulation regulation of greenhouse gases,
temperature, precipitation, and . . . . . . -

ASSESSMENT, 2005) s e

Hydrological regimes  groundwater recharge and
discharge; storage of water for
agriculture or industry

Pollution control retention, recovery, and removal
and detoxification of excess nutrients and pollutants

®
@
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Erosion protection retention of soils and prevention of
structural change (such as coastal
erosion, bank slumping, and so on)

Matural flood control; storm protection
hazards .
Spiritual and personal feelings and well-being; . .
inspirational religious significance
Recreational opportunities for tourism and
recreational activities . . * * * * *
Aesthetic appreciation of natural features . P



Level of Services provided by Forested Wetlands,
Marshes, Swamps (including Floodplains):

CCOSYSTEM

Provisioning services (food, fiber, oy o hid:
SERVICES OF =
Climate regulation high
w E T LA N D S Groundwater recharge medium
Water quality improvement medium
Erosion protection medium
Flood protection medium
Cultural services medium




WETLANDS ARE
ALWAYS WORKING

FOR US!*

*Whether we realize it or not!



PROVISIONING SERVICES

Pelts from fur-
bearing mammals

(trapping)
= Waterfowl
= Fish & shellfish il f"\\‘t/;'?;yyf%\:;\ X
- Fiber = NO WETLANDS =%
- Peat />4 NO SEAFOOD 8

. ! 2 sl iR North Carolina Coastal Federation
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REGULATING SERVICES

GROUNDWATER RECHARGE

Contaminants
and sediment
are filtered

= Wetlands store water

above and below ground Provides

critical wildlife
habitat

= Water gradually
infiltrates through soil

recharging groundwater

Cleaner water
outflow

= Groundwater, in turn,

sustains baseflow , .
o o o o o can e ) 7 /(N3
conditions in receiving ' urgtgﬁ deat 4

streams s stores water

= Aquifer recharge is vital S

to anyone who gets their

water from a wel ————



Discharoe

It’s ALL Connected!

Scenario 2 - Loss of wetlands, increased tile
drainage, increased lipervious surfaces

Scenarlo 1 - lntackt watershed with wetlanods and

& watural cover
(nerveased evoston,

nutrignt loading,
flooding, HABS;

Natyral protection against
evositon, nutrient loading,
flooding, HABS

Time

v



REGULATING SERVICES

EROSION CONTROL

" Floodplains, riparian
wetlands accommodate
expanding water surface

Wetlands delay the delivery
of water downstream

The temporary water
storage reduces energy, bed
pressure and downcutting
that can lead to erosion
and bank failure

= Wetlands and floodplains
remove sediment




REGULATING SERVICES

FLOOD CONTROL / PROTECTION

Intact wetlands
" Wetlands provide natural detention

areas in the landscape

= Restoring the 4 million acres (about
half) of former wetlands would
store 40 million acre-feet of water

, destroyed wetlands
= More than enough to prevent the New drainage area o
. expanded due to wetlands
MISSISSIPPI River Flood of 1993 destruction leads to flooding

= The economic benefit from
converting cropland in the
floodplain to wetland flood storage
would be $500 million per year!



REGULATING SERVICES

WATER QUALITY IMPROVEMENT

= Wetlands absorb
nutrients

" Phosphorus (~75%)
= Nitrogen (~50%)

= Can reduce
frequency and
severity of
Hazardous Algal
Blooms (HABs)

= Many other toxins
are sequestered




CLIMATE REGULATION

" Wetlands are among the most
productive systems in the world

= Photosynthesis captures CO, from
the atmosphere, stores it in biomass

= Slow decomposition in anaerobic
environment allows carbon
accumulation in soil

= Marshes and swamps hold carbon
for millennia

= Can emit methane (CH,)



HABITAT AND BIODIVERSITY

= Wetlands compare with tropical
rain forests and coral reefs in
species richness

~50% of Threatened and
Endangered Species rely on
wetlands at some point in their
life cycle

The biological diversity of
wetlands make them extremely
valuable and attractive for
passive and active recreation
and education, too (=Cultural
Services)
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PRESERVATION OF BIODIVERSITY

Associated with wetlands are:
- 20% of T&E mammals;
- 28% of T&E plants;
- 38% of T&E insects
- 48% of T&E fish;
- 63% of T&E reptiles;
- 66% of T&E mussels;
- 68% of T&E birds; and
- 75% of T&E amphibians



CULTURAL SERVICES

= Aesthetics

= Cultural history

= Education

= Relaxation & Recreation " . = | - &
= Sense of place JOB CREAT|ON' :
= Sense of wonder

= Source of inspiration
= Spirituality

= Subsistence use (provisioning)
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EXPANDING & IMPROVING OURWETLAND RESOURCES
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WETLAND PRESERVATION &
PROTECTION

THE FIRST & BEST OPTION




MITIGATION HIERARCHY

The U.S.Army Corps of Engineers (Corps) and EPA issued a 1990 Mitigation Memorandum of Agreement. According
to this MOA, these mitigation types are generally applied sequentially, in the following order:

= Avoidance means avoiding impacts to water resources (wetlands and streams) to the maximum extent possible,
while still achieving the purpose of the project. This amounts to protection and preservation.

= Minimization means managing the severity of a project's impact on water resources at the selected site. This is
achieved through good design and risk avoidance measures.

= Mitigation (FCompensatory Mitigation) means mitigating an aquatic resource impact by replacing or
providing substitute aquatic resources for impacts that remain after avoidance and minimization measures have

been applied, and is achieved through appropriate and practicable restoration, establishment, enhancement, and/or
preservation of aquatic resource functions and services.
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RESTORATION

Key Characteristics:

= Placed in location where a wetland once existed (preferred by agencies)
= Soils are hydric, or nearly so,and may still contain a viable seed bank
= Landscape (topographically) appropriate

= Earthwork required may be minimal (e.g., tile disruption, low berm, etc.)



G()ng'ejearth
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GENERATION RESTORATION




A RESTORATION PROJECT EXAMPLE

HIGHLIGHTING PERSONAL STORIES OF THE CULTURAL SERVICES WETLANDS PROVIDE IN ABUNDANCE!




PROJECT EXAMPLE

MARSH
MAKEOVER




BACKGROUND

= Land was farmed in the 1950s
= City of Westerville acquired the site for a park in the 1970s

" Hydric soils were buried with sediment and a dense stand of invasive cattail (Typha
x. glauca) established

* When the City decided to raze the community pool and re-develop the park, the
planners wanted to incorporate the wetland as a central feature

= A Section 319 grant (water quality grant) was awarded by Ohio EPA ($131,328)
= Construction in 2012, planting completed in 2013
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PUBLIC EDUCATION |

What to I'Zx}aect:

www.westerville.org

Scientist

[ ASSOCIATES tic |

N .
SDTRRYILE Construction of A Wetland

Octobcr 2011

Reynoldsburg City
School District,
Summit Road Campus,
Reynoldsburg, Ohio.

Miami Va"cy HosPital
Wetland Mitigation,
New Carlisle, Ohio.

bogcr Nature Frcscwc,
Vcrnai Fooi Crcation,

Westerville, Ohio.
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Wetlang A"tt‘i‘ifﬂ'ted BﬂMﬁts

Before
Number of taxa (animals): 5-10*
Number of taxa (P|ant): 12
Plan: commurity types: 1 Animal Species Plant Species Plant Community Flow Length
e Shallow emergent marsh (i n f e et)
(avg) 50 Types
1.355
40 4
Flow length g
ow length: 720
Residence time: 2-3 days 7.5 12 i
Water dcpth range: 0-1' [ _- -
Acreage: 1.9
& Before After Before After Before After Before After
*estimate based on observations made du
**Water will be too deep to sustain a vege
Residence Time Water Depth Acreage
(days) (avg. in inches)
2.9
Animal Species Plant Spe )
(avg) 5 24 1.9
9 4 Bl
12
75 I —
Before  After Before Before After Before After Before After

Residence Time
(days)

5

2.5 .

Before After
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Waterfow!

-

Sharebirds and waterfow] use wetiands as stopover-

habitat during migration to rest and refuel, Some

birds require wetland habitat to reproduce and will

lay eggs and raise their young within the summer

months, before making their journeys south.

| The danse vegetation and close Pproximity to water
provide these animals with shelter, refuge, and

! Resident Birds
"'?_\.‘ I b

saurces of food.

za‘

iweeds
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e

Planorbeila species ._

el ¢ Wetland Plants

insects & !nveftebrates

hwertebrates, fi¥e crustacesns, isopads and ainphioods,

burrow in the sed Yingtaree andste 1s,.ad
' B B PN

B i though the v,

: Many piants |
Cambaius species: ER A

1ave adapted to life in wet, oxygen-free
iis and are found nowhere else

| Amphibians

Amphibians can be found breeding and depos

§ eggs during the early spr Ng: The egas hatch several
weeks later, and the young spend the remai

er of
the spring in the water developine their .

The wetlands at Highlands Park
provide great ecosystem services
by suppiying the basic needs
{food, water, shelter) of the highly
specialized organisms that live here.
Because wetlands have high plant
diversity (the basis of critical food and
shelter for many forms of wildlife),
they can accommodate a lot of life
forms. Wetlands are especiaily critical
habitats for amphibian reproduction,
because the shallow water (and in
many cases, seasonal drying of the
wetland) reduce or eliminate fish
populations, a major predator of
amphibians.

CHALLENGE!

See if you can spot these wetiand
species.

B

Buttanbush Gray Jre
Cephalanthus occidentali Hyla ver
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Calico Pennant Dragonfly Swamp

Celithemis slisa Asc



WESTERVILLE
WETLAND
WORKSHOP



AMPHIBIAN |
DIVERSITY

American Toad
Fowler’s Toad
Spring Peeper
Gray Tree Frog

N. Leopard Frog
Green Frog
American Bullfrog

FROG FRIDAYS!




a

WATER QUALITY
IMPROVEMENT —
2015 RESULTS

b b b

2 Column plot of nitrate-N
concentration measured at each

: sampling point as measured using
a Yellow Springs Instruments
nitrate-N probe. Letters denote
statistically different post-hoc

- subgroups from the Tukey’s
analysis (o0 = 0.05).
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Phosphorus (mg L™')

2.5

1.5
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Inflow
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Inflow
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Outflow

WATER QUALITY
IMPROVEMENT —
2015 RESULTS

Column plot of phosphorus
concentration measured at
each sampling point using
the vanadomolybdate
method. Letters denote
statistically different post-
hoc subgroups from the
Tukey’s analysis (a = 0.05).



Bringing Wetlands to !
Your Community —
and Vice Versa!

Mark Dilley, Chief Scientist
Mary Skapof, Permitting Specialist & Environmental Educator

MAD

SCIENTIST

ASSOCIATES LLC

Specialists in Ecological & Wetland Consulting ¢« Making A Difference—Through Science, Service and Education




A Birding & Photography Success Story




Birding

<» Bald eagle spotted above Red-winged blackbird chicks
H ‘ Highlands Park found at Highlands Park
M : - P
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Photography
Sunset at Highlands Park
(Photo by Mark Dilley)
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Artistic Inspiration




Painting

Painting Club at
Highlands Park
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Y l Painting

Painting purchased by
MAD Scientist
Associates, LLC




Untitled
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Kevin
Buckland
2015




A Public Education Program
Grows by Leaps & Bounds




Frog Fridays

Westerville, OH

. SCIENTIST

I ASSOCIATES LLC
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Frog Friday Attendees
April-July)*
- (Ap y)
140 140
120
100 100
60 58
40
30
20 -
10 Frog Fridays
0
2016 2017 2018 Overall Attendance Increase
=== Maximum Attendees Per Event - Average Attendees Per Event over 3 YearS
\_ %
*Note: MAD hosted 3 events in 2016
0 ,* and increased programming to 6
e — events in 2017 and 2018.
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In 2019, we attracted
crowds exceeding
200 for several

events! (then
Covid...[sigh])

Frog Fridays

Westerville, OH

MAD

SCIENTIST

ASSOCIATES LLC
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Mark A. Dilley, PWS

" —President, Ohio Wetlands Assoc.

hief Scientist





