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Presentation Overview

Past, present and possibilities into the future
* Chesapeake Bay TMDL and climate adaptation

» Restoration, adaptation and permitting in the
watershed

» Shoreline protection



Changing Conditions

Source: Chesapeake Bay Program Climate Resiliency Workgroup



Chesapeake Bay TMDL

Chesapeake Bay Total Maximum Daily Load ‘
for Nitrogen, Phosphorus and Sediment

Established by the U.S. Environmental Protection Agency

* Required by the Federal Clean
Water Act and adopted in 2010

« EPA/State Collaboration
» 2025 restoration goal

» Watershed Implementation
Plans (WIPs) drive restoration

* Discussed climate change W M
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Watershed Agreement

 Signed in 2014

* Includes principle to
Anticipate changing
conditions

* Many goals and outcomes
« Water Quality
» Sustainable fisheries
« Vital habitats
* Healthy watershed
S  Climate Resiliency

=
CHESAPEAKE

WATERSHED
AGREEMENT




The Bay TMDL 2017 Midpoint Assessment

Bay TMDL and Bay Agreement
are policy drivers to document

impacts of climate change and

take action



Future Climate Change Influence Nutrient Pollution

Source: Chesapeake Bay Program Climate Resiliency Workgroup



Bay Partnership Policy Direction

 Principal’s Staff Committee (PSC): Agency Secretary
Level Decision-Makers on Bay Policy

« PSC Three-Step Strategic Direction (Dec 2017):

1.

Describe current actions and strategies in Phase IIl WIP
(2019)

Better Understand Climate Science Effects by 2021

States to Incorporate New Understanding of Climate Change
impact on BMPs in their 2022 two-year Milestone
Commitments.



Greener and More Resilient Communities through MS4 Restoration

e Federal CWA requires
restoration

e State law requires
financial assurance

e Capital budgets for
restoration are increasing

e Fosters a restoration
economy

e Many opportunities for
resiliency and adaptation



Budgets Directed Towards Diverse Projects

e Reflects local priorities

e MIDE guidance Instream
23%

Programmatic

39%
e |nstream

—Stream Restoration
eUpland
—Retrofits & pond conversion

e Programmatic Upland

0
—Street sweeping & water 38%

qua“ty trading Source: Annual Report on Financial Assurance Plans and the
Watershed Protection and Restoration Program (2017)
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Instream: Science Driven and Adaptive Permitting

Case Study: Stream Restoration

Net functional uplift and collaboration
Trained and dedicated staff for restoration project permit reviews
Adapt by answering science questions through monitoring and research

In 4 years, the number of permits and stream miles permitted has doubled,
while permits issued within 90 days has increased from about 30% to 80%
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Examples: Adaptation and Learning

« Chesapeake Bay Trust has funded many projects over the past
several years to improve the science around stream restoration
to better inform project design and improve permitting decisions.
Examples include:

1. Evaluation of wet and dry construction techniques on sediment load, biology and riparian integrity.

2. Evaluation of regenerative stormwater conveyances on the removal of nutrients and sediments under a
range of flow conditions.

3. Assessment of the efficacy of legacy sediment removal and floodplain reconnection considering a
range of impervious cover and stream corridor length.

4. Quantifying ecological uplift and effectiveness of differing stream restoration approaches in Maryland



Future Directions in MS4 Restoration Project Selection

e MS4 permits are
drivers for restoration

e opportunities in next
generation permit
(Fall 2018)

e More science needed
on BMP resiliency

e More work needed in
this area



Shoreline Protection: Living Shorelines

e 2008 statutorily mandated practice for shoreline
stabilization and a practice that is credited in the
Bay TMDL

e Before 2008, 9% of shoreline stabilization
projects were “living” rather than structural

e Latest available analysis shows 17-19% of
approved shoreline stabilization projects are
“living”

e Much room for improvement; work underway at
MDE to identify barriers and improve these
percentages



Conclusions

e The Chesapeake Bay Partnership agreed to an adaptive science
based approach for factoring in climate change and resiliency

e Federal MS4 permits result in local restoration and combined
with incentives can be a key driver for climate resiliency

e Stream restoration permitting illustrates the importance of the
“ecosystem thinking” while also factoring in new science

e Opportunities exist to guide local stormwater restoration toward
resiliency but need more science on restoration practices

* Number of living shorelines increase but need to understand
barriers



Questions?

Lee Currey

Director, Water and Science Administration
Maryland Department of the Environment
1800 Washington Blvd

Baltimore, MD 21230

Email: Lee.Currey@Maryland.Gov

Phone: 410 —-437 -3567



Selecting Projects for
Resiliency to Climate Change

Dr. Anna Hamilton
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May 22, 2018



In the big picture, we accept the reality of
climate change



What is needed to do climate change
adaptation?

* Integrate climate change considerations at multiple levels of planning
(goals, strategies, actions) — developed decision support for doing this
in the CBP

* Make each restoration project climate smart
* Move climate smart results forward to evaluation & selection
 Address uncertainties

Key — using a simple but structured process to evaluate actions in a site-specific
context. This generates actionable information, useable for revision of earlier planning
steps, and moving forward to selection and implementation.



Climate Smart*

Track
& evaluate
adaptation
actions

Implement
priority
adaptation
actions

Evaluate
& select
adaptation
actions

Planning

Define
planning
purpose &
objectives
Assess
climate
impacts &

vulnerabilities

General Adaptation

Strategies

Specific
Adaptation
Options

Climate-Smart Review
Design & revise goals
Considerations & objectives

Identify
adaptation
options

*Stein et al. 2015. Climate Smart Guide.



Resource Stressors Goals

Defi . .
——— Influencing ——=orons— Strategies

being
Managed Resource Actions




The Adaptation Design Tool

Activity 1
Examine Climate-
Smart Design
Considerations

Activity 2
Expand the List of
Adaptation
Options

Input: Existing
management actions

Input: Vulnerability &
resilience information

Input: Vulnerability &
resilience information

Input: Ideas from CCAP

Compendium

Worksheet 1A
Apply Category 1
design considerations:
climate change effects
on target stressor(s)

Worksheet 2
Identify additional
site-specific
adaptation actions

Supplementary Qutput 1:
Data and information gaps

and research needs

Worksheet 1B
Apply Category 2 design
considerations: impacts

of climate change on
management action(s)

Supplementary Output 2:
Sequencing requirements and
interactions among actions




CBP Example — Adaptation Decision Matrices

* Step 1—-Screening
* Step 2 —Category 1 Climate Smart Considerations
* Climate change effects on the stressors and systems

* Step 3 — Category 2 Climate Smart Considerations
* Climate change implications for functionality/effectiveness

* Stepy4 —Climate Smart Re-Design
* Other

* Notes on needed interactions with other groups
* Notes that inform climate questions at higher levels
* Consideration of what is missing



Moving to evaluation & selection

* Myriad criteria (beyond climate-smart
design) come into play N

h
*Include robustness of climate-
smart design in criteria for J &
prioritization of projects for -
Implementation

* Spirograph shows some commonly )
considered categories of criteria

Select

F

Actions/
Portfolios

™ >
A

<



Challenges for selection of climate smart actions

* Potential actions often arise opportunistically

* Challenge to prioritize restoration efforts to maximize climate resilience
under this circumstance

* Even ‘one-off’ projects can be made ‘climate smart’

* Some restoration components, e.g., the Chesapeake Bay TMDL, can be
reviewed more comprehensively

* Augment project selection with a cumulative assessment of best places to
work, best methods

* Many social/political limitations, e.q.,

* Distribution of public/private lands



Dealing with uncertainty/surprises

* Selection of ‘robust’ strategies/actions

* A general strategy to accommodate uncertainties in climate change
futures

* Refers to actions that are likely to have benefits over a wide range of
possible futures



‘Co-benefits’ of BMPs

* Tool to assess co-benefits & unintended consequences of existing
BMPs*

* Help select BMPs for inclusion in WIPs

* Include this information in the Chesapeake Assessment Scenario Tool
(CAST)

* A valuable addition to the ‘climate smart’ selection process, but not a
stand-alone, not a site-specific evaluation

* -Tetra Tech, Inc. 2017. Estimation of BMP Impact on Chesapeake Bay Program Management Strategies.



Example of Co-benefits Scoring Matrix

Fostering
Chesapeake Habitat GIT
Stewardship GIT

Maintain Healthy

Watersheds git

"""" Citizen  Protected |Biodiversity Black Ducks Brook Trout Fish Passage ~Stream  Submerged Wetlands | Healthy = LandUse

Stewardship: Lands | and Habitat - - Health = Aquatic Watersheds : Methods and
é f f f . Vegetation : i Metric

Agriculture Ag Forest Buffer

Ag Shoreline Management (incl. Non-Vegetated and

Agriculture VLl o o o 0% 19 20 25 20 00 30 20 20 20
Agriculture Ag Stream Restoration =5 I L0 N P SR 1 S - S 2 R S S X I A
Agriculture AOMICEEUEE e o 26 1y 20 20 80 10 20 10 19 20
Agriculture Agricultural Ditch BIVPS =5 02 S VX SRR Y 2 VX S L0 S 10 S5 X 1) R (A
Agriculture Alternative Crops and Alternative Crop/Switchgrass (RI)

Alternative Water System (Off Stream Watering Without
Agriculture Fencing)



Getting to implementation

Experience - limited implementation of climate smart actions

* Bridge the gap between vulnerability assessment results (typically
regional to global scale, long-term) & scale of restoration actions (site-
specific, shorter-term)

* Uncertainties (e.g., climate change projections, ecosystem responses) & su I’pI’iSES (e.q.
unanticipated threshold changes)



Adaptive Management

* Considered a key component of the Define
- - planning
Climate Smart Planning Cycle purpose &
objectives
. . . . Track ' Assess
* Linked explicitly to climate change s evavae ~ dlimate
o ; adaptation impacts &
vulnerabilities and uncertainty actions ulnerabllties
General Adaptation
' Strategies
Specific A.claptation ‘
* Learning-by-doing mode to —gain a deeper . — _
understanding of target system, effectiveness "o CimateSmar & revice
- 5 . esign
of different management options when adaptation Considerations ol
existing info is limited (as with some climate
change effects projections) \
Evaluate
I denti
* [terative & select atation

I - adap'.cation - options
* Intended to reduce uncertainty over time actions
through structured monitoring, evaluation,

and adjustment of actions



West Maui Example

* Used the Adaptation Design Tool (described above)

* Plan - infiltration basins in low-lying urban areas, limit sediments,
nutrients, other contaminants from entering nearshore waters
* Because increased precipitation, severe storm-runoff due to climate change
deemed likely to increase sedimentation & nutrient runoff above historic

* Models predicted vastly different future levels of precipitation—some
wetter, others drier

* Documented these differing futures through the Adaptation Design
Tool—explicitly account for uncertainties

* Monitoring and adaptive management used to adjust over time



Some related resources

Tetra Tech. 2018. Chesapeake Bay Program Climate-Smart Framework and Decision-
Support Tool Final Report. Prepared for the Chesapeake Bay Trust. 43 pp.

West, J.M., C.A. Courtney, A.T. Hamilton, B.A. Parker, D.A. Gibbs, P. Bradley, and S.H.
Julius. 2018 (accepted). Adaptation Design Tool for Climate-Smart Management
of Coral Reefs and Other Natural Resources. Environmental Management.

Parker, B.A., J.M. West, A.T. Hamilton, C.A. Courtney, P. MacGowan, K.H. Koltes,
D.A. Gibbs, and P. Bradley. 2017. Adaptation Design Tool: Corals and Climate
Adaptation Planning. Silver Spring, MD: NOAA Coral Reef Conservation Program.
NOAA Technical Memorandum CRCP 27. 59 pp.

West, J.M., C.A. Courtney, A.T. Hamilton, B.A. Parker, S.H. Julius, J. Hoffman, K.H.
Koltes, and P. McGowan. 2017. Climate-Smart Design for Ecosystem
Management: A Test Application for Coral Reefs. Environmental Management
£59:102—117. DOl 10.1007/500267-016-0774-3.



Questions?

Anna Hamilton

Tetra Tech, Inc.

Center for Ecological Science
Anna.Hamilton@tetratech.com

(505) 982-0583




Resiliency
through
Restoration

Keith Underwood, Principal
Underwood & Associates, Inc.
www.ecosystemrestoration.com



Why was I asked to be here?

e Over 30 years of experience designing and building
ecological restoration projects;

e We design and build projects to restore hydrologic
functions and processes necessary to support living
resources;

e Working to attain intact ecosystems in a world were
resiliency is imperative.



Are you aware of how dysfunctional
many of our streams are?



Use RSC Approach to achieve Resiliency

o
e Continuous treatment train from top of watershed
to receiving waterway;
e Regenerative approach to design and
construction;

e Adaptive management during and post
construction.



Continuous treatmemnt train from top of
watershed to receiving waterways;
Central Samitation

This approach represents a paradigm shift
where we treat water, including stormwater,

as a resource — not as a problem.



* Unnecessary loss of trees;
* Unnecessarily large limit of disturbance;
» However, it was a permittable design.






What did this stream look like?









Continuous treatment train



Managing stormwater properly, you can
maintain unique habitats in close proximity

to urban development.




We have the science and the know-how to achieve smart
development while maintaining good water quality,
preserving living resources, and addressing resiliency.

127 NO. 2 WASHED GRAVEL
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6" 3/4 WASHED GRAVEL
WEARING SURFACE OF ROAD (SEE ROAD AND STORM DRAIN PLAN SET)

STREET TREE PLANTING
40 BOULDER HEADWALL

SIDEWALK
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TO MATCH. GRADE
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30 [ ~ Rt L WA
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Regenerative Stream Channel methodology provides resiliency as a
beneficial by-product

Working with nature not armoring against it;

Designing to achieve dynamic equilibrium;
Constructing through self-organization.
This is how you achieve reslinecy




Why Design/Build - Achieving Resiliency

e Reduces post-construction adaptive management costs by
incorporating solutions during design and construction

e Cannot pick up accurate topo until clearing and grubbing is
complete and water flows through the site






Muddy Creek
Wetland Restoration




This is what we need to achieve. Clear, cold, water that

provides stream flow all year;
This can only be achieved through adaptive management.







Thank You!



U.S. Fish & Wildlife Service

Building tidal marsh resiliency at
the
Blackwater National Wildlife Refuge

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Blackwater’s Disappearing Wetlands

1938

1974

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

1. Blackwater marshes sit
low in growth range and
have small tidal variation
(little elevation capital)

2. Marsh vertical
development is not
keeping pace with sea

level rise and subsidence

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

From: Kirwan et al. 2016

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Thin-layer marsh restoration

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

December 2016
26,000 cubic yards of material
spread over approximately 40 acres

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Restoring native plant productivity
* Natural re-colonization encouraged

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

< New marsh platform

< Old marsh platform

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Restoring native plant productivity
 and where needed, active revegetation

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Next phase - Monitoring

» \egetation cover &
composition

» Breeding bird community

» Below ground biomass
production

» Marsh elevation change

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



U.S. Fish & Wildlife Service

Chesapeake Marshlands National Wildlife Refuge Complex ”‘W



Chesapeake Bay
Stewardship Indicator

Steve Raabe, President, OpinionWorks LLC




Chesapeake Bay

Watershed Agreement
10 broad goals for Bay restoration

https://www.chesapeakebay.net/what/what quides us/watershed agreement




Stewardship Outcome

“Increase the number and diversity of
trained and mobilized citizen volunteers with
the knowledge and skills needed to enhance

the health of their local watersheds.”



Citizen Stewardship Framework
Increasing citizen actions for watershed health

Community
Leaders/
Champions

Volunteerism/
Collective
Community Action

Individual Citizen Actions
and Behaviors

Increasingly Environmentally Literate Population (Elit Goal)




Citizen Stewardship Indicator

Survey Content

e Stewardship Behaviors: Personal Actions
* Volunteering: Collective Actions

e Civic Engagement: Advocating

* Likelihood to Take Personal Actions
e Likelihood to Volunteer and Advocate
* Individual Engagement: Motivating Attitudes



What This Survey Tool Can Do

v' Measure and track Stewardship progress.
v Inform smart behavior selection for practitioners.

v' Segment data by major jurisdiction, demographic.

v Be a resource for other Bay Program priorities:
Access, Diversity, Communications.



Measured Behaviors

Pet waste (2: on property/off property)
Leaves/Lawn clippings (2)

Litter (2: drop/pick-up)

Fats, grease/Medicines down the drain (2)
Fertilizer use/keep off hard surfaces (2)
Pesticide/Herbicide use (2)
Conservation landscaping

Rain garden installation

Septic system

Tree planting

Downspout redirect

Rain barrel/Connected, emptied (2)
Water conservation



Citizen Stewardship Indicator
Sampling Methodology

2017 Baseline

All states statistically
significant
N=5,212
1,001 (£3.1%)

1,005 (+3.1%)
1,003 (£3.1%)
801 (+3.5%)
600 (+4.0%)
400 (+4.9%)
402 (+4.9%)

Eﬁ

2 O <

Fielded March — May 2017
13-minute interview
Wireless and Landline
Spanish language interviewing




Stewardship Score:
Performance Indicator

Individual Behavior?! 38
Volunteerism? 23
Civic Engagement3 19
Rollup 24

Bay-wide, based on 2017 Baseline data to date

19 behaviors, weighted for water impact and % of population that could perform each
behavior

2\/olunteered, given money for water restoration, or aware of a group in their local
community

3Spoken out on behalf of an environmental cause



Citizen Stewardship Indicator: 2017 Final Baywide Data

My actions contribute to water poliution

where | live.
Level of Agreement

M Strongly agree  Somewhat agree  Neutral © Somewhat disagree M Strongly disagree

35% agree 51% disagree

I |
| \ {

18% 13% 16%

0% 20% 40% 60% 80% 100%




Citizen Stewardship Indicator: 2017 Final Baywide Data

If people work together, water pollution
around here can be fixed.

Level of Agreement

M Strongly agree  Somewhat agree  Neutral © Somewhat disagree M Strongly disagree

86% agree

A

5% disagree

24%

s
8% 3%%

0% 20% 40% 60%

80%

100%



Citizen Stewardship Indicator: 2017 Final Baywide Data

Volunteerism

M Very Frequently/Yes  Frequently ™ Sometimes " Seldom ™ Never/No ' Not sure

% 14% 14%

Donated for the waters/environment & 7% 20% 16%

Volunteered for the waters/environment

Can name a local water protection group

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Never Seldom Sometimes Frequently Very frequently
No Yes
0 25 50 75 100
100 75 50 25 0




Individual Behavior
Measurement



Citizen Stewardship Indicator: 2017 Final Baywide Data

Positive Behaviors: Higher Tier
Desired = Always/Very Frequently/Yes q Sometimes

M Always/Very Frequently/Yes " Usually/Frequently ™ Sometimes " Seldom M Never/No "' Not sure

| | | | | | |
Pick up other people's litter ﬁ 19% 38% 10%

Septic system inspected/pumped out 26%

Pick up dog waste 50% 7% 6% S‘V

Bag, mulch, compost leaves 14% 16% 7%

Conserve water at home 53% 44%

Planted a tree 40% 60%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



Citizen Stewardship Indicator: 2017 Final Baywide Data
Negative Behaviors: Higher Tier

Desired = Never/No, or Seldom

B Never/No " Seldom Sometimes ' Usually/Frequently B Always/Very Frequently/Yes " Not sure

S—— .

Downspouts drain to hard surfaces 70% 29%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%




Citizen Stewardship Indicator: 2017 Final Baywide Data

Focus Behavior: Picking up Dog Waste

W Always Usually Sometimes Seldom M Never Not sure

9%

7% 5%

On your own property

5% 6% 5%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Off your property

For each of the following things, please tell me if you never, seldom, sometimes,
usually, or always do it.
Pick up your dog’s waste and dispose of it in the trash when you are...
...On your own property.
...Off your property.



Choosing the Right Behavior to Influence

Behavior Weighting:

Impact of the Behavior on Water Quality

X

Inverse of the Penetration (Level of Adoption) in the
Community

X
Likelihood the Public will Adopt the Behavior



Citizen Stewardship Indicator: 2017 Final Baywide Data
* Picking up Dog Waste (Aggregated On & Off Property)

B Always Usually Sometimes Seldom B Never Not sure

36% Not Performing Behavior

| W\ |
|

7% 6% 5%
| | |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

\

Likelihood among Non-Performers:

M Very likely Somewhat Likely B Not likely Not sure
| | ! | | | | | | | !
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

(Asked of those with a dog):
“For the next few things, please tell me if you never, seldom, sometimes, frequently, or very frequently do it....Pick
up your dog’s waste and dispose of it in the trash when you are...on your own property/off your property.”

(If seldom or never): “Looking forward over the next year or so, how likely are you to do each of these things using
the scale very likely, somewhat likely, or not likely?
...Pick up your dog’s waste and dispose of it in the trash while you are...on your own property/off your property.”



Citizen Stewardship Indicator: 2017 Final Baywide Data

Behaviors More Susceptible to Change
Asked Only of Those Not Taking the Desired Action Today

Toss food wrappers/cups/cigarette butts [
Wash oil/grease down the drain NN

Blow grass clippings onto hard surfaces

Empty your rain barrel between storms

Wash medicines down the drain

Use herbicides Very Somewhat Not
100 50 0
Have your septic inspected/pumped 0 50 100

Pick up other people's litter

Use pesticides [T I RN
[ [ [

0 10 20 30 40 50 60 70 80

Looking forward over the next year or so, how likely are you to do each of these things using the scale
(rotate high to low/low to high): [very likely, somewhat likely, (or) not likely]?



Citizen Stewardship Indicator: 2017 Final Baywide Data

Behaviors Less Susceptible to Change
Asked Only of Those Not Taking the Desired Action Today

| |
Bag/mulch/compost leaves 31.95

Fertilize your grass lawn _ | 29.25 |
Redirect downspouts _ |27.90 |
Keep fertilzer off hard surfaces _ |26.70 | Very Somewhat Not
] | | 100 50 0
Plant a tree 26.05 0 50 100
Conserve water with low flow fixtures _ 2!?..45 |
Pick up dog waste and dispose in trash _ 2]!.48 | -
Reduce lawn area with native plants _ 20|.40 |
Create a rain garden _ 14.4|5
Install a rain barrel _ 14.4(!)
!

0 10 20 30 40 50 60 70 80

Looking forward over the next year or so, how likely are you to do each of these things using the scale
(rotate high to low/low to high): [very likely, somewhat likely, (or) not likely]?



Citizen Stewardship Indicator: Anne Arundel County

Behaviors Susceptible to Change
Asked Only of Those Not Taking the Desired Action Today

Toss food wrappers/cups/cigarette butts

Wash oil/grease down the drain

%E

Blow grass clippings onto hard surfaces 44.85

Empty your rain barrel between storms

Wash medicines down the drain

Use herbicides

i 100 50 0

Pick up other people's litter m 0 50 100

0 10 20 30 40 50 60 70 80

Looking forward over the next year or so, how likely are you to do each of these things using the scale
(rotate high to low/low to high): [very likely, somewhat likely, (or) not likely]?




Citizen Stewardship Indicator: 2017 Final Baywide Data

Focus Behavior: Picking up Dog Waste
“Very Likely” to Begin Picking Up

Apartment/Condo residents
African-Americans

DC

Under age 25

Household size 5+

Norm

Single-family residents

Over age 45

West Virginia

0% 10% 20% 30% 40% 50% 60%

Looking forward over the next year or so, how likely are you to do each of these things using the scale
very likely, somewhat likely, or not likely?
Pick up your dog’s waste and dispose of it in the trash when you are...
...On your own property.



Segmentation Opportunities

Jurisdiction

Age

Educational attainment

Health status (self-assessed)
Household size, presence of children
Home ownership

Housing type

Community size

Agriculture

Religious affiliation, worship frequency
Race/ethnicity

Household income

Gender



Resistant
16%

Credit: Nancy R. Lee, University of Washington & Puget Sound Partnership
Adapted from Everett Rogers, Jay Kassirer, Mike Rothschild, Dave Ward, Kristen C~nlav



Traditional Public Education
* Websites
* Brochures
« Community meetings

Credit: Nancy R. Lee, University of Washington & Puget Sound Partnership

Compulsory Actions
» Regulations
* Fees & Fines
* Legal action

Adapted from Everett Rogers, Jay Kassirer, Mike Rothschild, Dave Ward, Kristen Cooley




Example Tool: Pledge
“Free Upgrade”

A/B Test:
A. Flooding
B. Water quality

50% of homes visited
signed the pledge




Outcome:
50% of homes signed the pledge.
24% followed through.
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PARTNERS

Center for Watershed Protection
Chesapeake Stormwater Network
Environmental Concern

Nature Conservancy



Ditch to Bio-Swale Conversion

e 370 miles County roads
e 75 miles Town roads
* 140 miles private roads

e 155 miles State roads






Kentucky
Blue Grass
Poa
pratensis

Indian

Grass
Sorghastrum
nutans

Heath
Aster
Aster
ericoides

Big Blue
Stem
Andropogon
gerardii

Pale Purple
Coneflower
Echinacea
pallida

Switch
Grass
Panicum
virgatum

Little

Blue Stem
Andropogon
scoparius












Retrofit Enhancements

Application of targeting approach using LIDAR

Adaption of bioreactor technology to treat
shallow groundwater

Use of biochar in bioretention media

Incorporation of limestone to mitigate
acidification






Woodland













The Problem
Of Stormwater
Runoff in DC

43% of DC is impervious
(concrete).

1.2”7 storm produces about
525 million gallons of
stormwater runoff.






The 2013 Stormwater Rule

— New construction and
renovation over 5,000 sf






100% Retention Onsite in Practice

Less below Less amenity
ground space
parking

More expensive
structure and
systems



The Market Place - Offsite Option

* Developers can purchase Stormwater Retention Credits (SRCs ) for up
to 50% of their retention requirement

* Non-regulated site builds retention on their property to create credits
* Credits can only be generated in DC

 Credits have to be purchased in perpetuity to meet annual requirements



“Providing cost-effective Stormwater Retention Credit solutions for DC.”
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Impact of 50% Onsite Requirement = More Retention

50% Onsite + 50% Offsite

5,000 + 5,000 gallons = 10,000 Gallons
Gallons

= 1.2" retention standard reflects 90 percentile storm event
= Offsite retention allows more property to retain lesser storms
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INTRODUCTION
Ecosystem Investment Partners (“EIP”)

Maryland-based Private Equity Fund Manager
= 100% focus on ecological restoration
= Over S500M AUM
* Completed 23 major restoration investments in nine states

Primary Demand from Section 404 of the Clean Water Act
= 20+ year history of market-based compliance solutions

= 1 million acres protected and restored using private capital to
achieve measurable, verifiable outcomes

140+ Miles

of Streams Restored

New Opportunities for Investment in Ecological Restoration

= “What we do” is the same

= Capital + Land + Restoration + Delivery of Measurable
Outcomes 35,000+ Acres

= A ‘credit’ = verifiable ‘units’ of uplift + permanent protection of Wetlands Restored
backed by payment only upon delivery and financial

assurances 80,000+ Acres
. . . Managed
= Highly applicable to water quality offsets
! Invediment
Partners 2




FROM MITIGATION BANKING TO ‘OUTCOME BASED CONTRACTING’

Applying CWA 404 Experience
to Regional Restoration Needs

Maryland jurisdictions must offset, nutrient and
sediment discharges to the Chesapeake Bay
under NPDES permits.

* MD DNR and EIP innovated a ‘pay for
success’ contract under the terms of DNR
Bay Trust Fund grant program.

* Three contracts are delivering 32,000 linear
feet of stream restoration within the
Principio Creek watershed in Cecil County,
Maryland.

* Property control, finance, design/engineering
and construction are all required prior to
first payment. Final payments with
monitoring and performance over 5 years
after construction.

* Payment on a calculated per pound
reduction for N, P and sediment.

' Ecosystem
“ Investment

Partners




PILOT PROJECT - PRINCIPIO CREEK

* Encouragement from MD DNR’s Bay Trust
Fund program to find full-delivery, large
scale, cost efficient projects in priority
watersheds

* EIP worked with the Chesapeake
Conservancy and Cecil Land Trust to identify

appropriate parcels and willing landowners.

* EIP teamed with Wetland Studies and
Solutions, Inc. and Appalachian Stream
Restoration for design and construction.

CENTER
EAKE CONSERVANCY

Cl) inngvation

' Ecosystem
“ Investment

Partners




PILOT PROJECT - PRINCIPIO CREEK

Ecosystem
Investment
Partners




PILOT PROJECT - PRINCIPIO CREEK
Land Use Change = Legacy sediment and active erosion

Conversion of forested watersheds to
fields and farms along with roads and
other impervious surface dramatically
changes the pace at which water
moves.

Floodplain access is lacking, and
streambeds are eroding and
reconfiguring to adapt to the new,
faster, pattern of regular inundation.

Before
Restoration

This releases ‘legacy nutrients’” (N, P
and TSS) in the soil in addition to the
increased loading of sediments.

' Ecosystem
“ Investment

Partners




PILOT PROJECT - PRINCIPIO CREEK

8,200 linear feet of stream restoration
completed in 2017.

Total annual reductions of:
e 6,219 Ibs. of N

1,850 Ibs of P

e 1,344 tons of TSS

16,000 linear feet now underway
Total annual reductions of:

e 15,133 Ibs of N

580 Ibs. of P

e 823 tons of TSS

Riparian buffer plantings, floodplain access
and cattle exclusion fencing as needed.

Restoration results in a more natural
pattern, profile and dimension to
streambeds.

' Ecosystem
“ Investment

Partners




PILOT PROJECT - PRINCIPIO CREEK
~16,000 Feet of Stream Restoration & Water Quality Improvement

Annual reductions: 15,000 Ibs Nitrogen | ~580 lbs Phosphorous | 823 tons Sediment

Zartler Farm,
Project 2,
Maryland

' Ecosystem
“ Investment

Partners




OPPORTUNITY GROWING
Maryland Water Quality - State Highway Authority Projects

EIP has contracted to provide the State of Maryland’s
DOT an additional 51,000+ linear feet of stream
restoration under a ‘performance based contract’.

Payments occur based on milestones that signify
successful outcomes and fully delivered restoration

' Ecosystem
“ Investment

Partners




SUMMARY
Implications for Resilience

Experience based on providing outsourced compliance for
‘no net loss’ provisions of the Clean Water Act:
= 20+ year history of market-based compliance solutions

= 1+ million acres protected and restored using private
capital on private land

= Competitive pricing: innovation and economies of scale

Move beyond planning!!

= Focused capital resources with professional
management allow engagement of institutional
investors
= Risk transfer from public sector to private sector
= Division of labor
= Public sector sets goals and standards
= Private sector provides efficient implementation

' Ecosystem
“ Investment

Partners
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Questions or Follow-up:

Contact:

Ecosystem Investment Partners
Nick Dilks

nick@ecosystempartners.com

443-921-9441

Main office:
5550 Newbury St., Suite B
Baltimore, MD 21209

' Ecosystem
“ Investment

Partners
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Scott McGill
smcgill@ecotoneinc.com






Pennsylvania

First Mine Branch

* 1.3 Square Mile Drainage e

* County
Area

e Loch Raven Watershed

* Northern Baltimore County

Use lll

2,400 linear feet stream
restoration/3-5 acres

wetland restoration







Existing
Conditions




What’s on
Site?




Design Approach










Peat




Cut: 8,475
Fill: 2,647
Net: 5,827 (CUT)










800

Direct Cost comparison, 1.0 square
mile drainage area, design/build:
Yy o Ecotone certified sustainable: $146/foot
Traditional Engineered Approach:  $494/foot
°
<00 Cost savings/foot: $348
70% savings cost of goods
g Unsustainable _.---=""
s | T y =99.57x + 394.6
s | T ° R?=0.1098
E 400 |.--="" PS
2
z
7
Si30 ®
¢ Ecotone Certified Sustainable -
200 0 T
® T e Y =42.805x +103.17
e R%2=0.8268
100
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

DRAINAGE AREA (SQ. MILES)






Ecological restoration can

add to farm bottom line!

e 2 acre marginally wet hayfield
e 150 bales/acre/year
e $1500/acre/year

e 2 acre wildlife wetland
lease: $5,000/year (cost shared
thru Soil Conservation District)












"Claiborne's elaborate preparations and largescale operation brought in 7488
pounds of beaver pelts (worth £4493 at 12 s./1b.)...in the six years before
Kent Island's takeover by Maryland in 1638”

"Claiborne's timing was perfect, for in 1629 the English had captured Quebec in
a war with France, and beaver fever spread throughout the London merchant
community after the Canada Company brought home some three hundred

thousand pounds of pelts in 1630.”

Photo Credit: Portland State University
Photo Credits: Canadian Museum of History

Fredrick J. Fausz, “Present at the Creation”

"In 1643-44 also, over 5700 pounds of beaver pelts were mentioned in
debt cases, at a time when one pound was worth between 12s. and 24s., or
from 36 to 144 pounds of tobacco.”

"On more than one occasion, colonists found themselves so deeply in debt
for beaver pelts that they mortgaged, or had to put up as security, a large
portion of their property”






Bridge Creek, Oregon

e 10 year study
e Beaver dam analogs

e NOAA funding

e Objective is to
improve salmonid
habitat







TMDL/MS4 — Economic/Commerce
Ecological Restoration — NATURE




Ecological Restoration is a Process, not an EVENT

> 15 years>
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Net present value?

Ecological return on
investment?




THINK LIKE A MOUNTAIN

Scott McGill
smcgill@ecotoneinc.com



Maryland

Department of
the Environment

2018 State of the Coast Conference
May 23, 2018

Gregorio Sandi
MDE Integrated Water Planning Program



Outline

Chesapeake Bay WIP development
2017 Mid-Point Assessment and successes

Phase Ill WIP development process
Schedule



Chesapeake Bay WIP Development




Why revise the Plan Now?

e 2017 Mid Point Assessment: Evaluation of Progress

* Updated Decision Tools

— New Model

— New Data Sources
— New Objectives

— New Challenges

* Draft targets for 2025 revised



2017 MID-POINT ASSESSMENT AND SUCCESSES



Maryland Nitrogen (Mid Point Assessment)

Agriculture lDeveloped M MNatural W Septic WWastewater

Where did the greatest
reductions come from?

WW

1985 2017
83.6 M Ibs 56.0 M |bs

Results are based on loads estimated by the Phase 5.3.2 Chesapeake Bay Model



Maryland Phosphorus (Mid Point Assessment)

Agriculture W Developed WMNatural WWastewater

Where did the greatest
reductions come from?

WW

37%

1985 2017
7.42 M lbs 3.79 M lbs

Results are based on loads estimated by the Phase 5.3.2 Chesapeake Bay Model



Achievements

Wastewater & Septic Urban Stormwater
Dedicated Fund e MS4 Phase | permit revised

67 Majors to ENR e Financial Assurance Plans
e Funding ~S300 M
* P3

Economies of Scale
O & M Grants . _
e Nutrient Trading

Sh'ft.mg to Minors _ e New MS4 Phase Il permit
Septic Upgrades & Connections e Non-MS4 Assistance




Changes in Aquatic Communities

* Overall health of Bay continues to
improve

— Increases in the amount of Bay
Grasses in tidal waters

— Shrinking summer dead zones in the
Bay

— Qyster recovery continues at high
levels in Maryland

UMCES




REVISING THE PLAN



WIP Il Development Schedule

Engagement with practioners

Ongoing
from
Phase Il

April 2018:

Bay
Cabinet
Local
Elected
Officials
Letter

May-June
2018:

5 Regional

meetings

—

Summer
2018:
Technical
webinars

August
2018:
MACo

conference
panel

Fall 2018:
Additional
Regional
Meetings

Spring
2019:
Draft WIP
to EPA

Summer
2019:
Final WIP
to EPA



Continuing to Engage by Sector




Wastewater ... Phase |l WIP

* Participating in the Phase IIl WIP
— Local WIP Inventory
— Performance incentives
— Capital improvements

— Consider new technologies
* Key Planning Documents
— Wastewater Permits

— Bay Restoration Fund Annual Report
— County Water and Sewer Plans

13


https://commons.wikimedia.org/wiki/File:Siloam_Springs_WWTP_003.jpg

Septics ... Phase Il WIP

* Incentivizing Septic BMPs
— Capital improvements using BRF
— Credit through permits

* Key Planning Documents
— NPDES permits

— County Water and Sewer Plans
— Septic Stewardship Plans

14


https://www.flickr.com/photos/soilscience/5097753756

Stormwater ... Phase lll WIP

* Local Partner Engagement

— MS4 Restoration Requirement
— Non-MS4

* Key Planning Documents for permitted
jurisdictions
— MS4 Restoration Plans

— MS4 Financial Assurance Plans
 BMPs with benefits (beyond nutrients)

15



The End?

More to come at our Regional Meetings

https://agresearch.umd.edu/agroecol/educationoutreach

June 5t — Central — Catonsville

June 14th — Lower Eastern Shore - Salisbury
June 15t — Upper Eastern Shore — Easton
June 18t — Southern MD - TBD

Gregorio Sandi — MDE
Gregorio.Sandi@maryland.gov



mailto:Gregorio.Sandi@maryland.gov
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