Healthy Watersheds Integrated Assessments
Workshop

Advancing the state-of-the science on integrated healthy
watersheds assessments and considering the role of green
infrastructure in maintaining watershed health and resilience

ATTACHMENT 1A

Speaker Presentations
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Louisiana has lost:
A1.2 million acres of land;
(#15,300 acres per year since 1930s;

@In 2005, 200 square miles of marsh were
destroyed:;

(200,000 homes damaged;
1400 people died; and
@1 million people were displaced.





New Orleans in 2005






Progress Since 2006

 Louisiana Legislature Enacted Act 8 — created
Coastal Restoration and Protection Authority,;

e Louisiana Comprehensive Plan for a
Sustainable Coast;

 Louisiana Speaks involved 26,000 people as
“citizen planners” for new vision of the state.





20 % of the nation’s Import/export cargo
traffic;

26% of commercial fishing landings in the
lower 48 states;

30% of the nation’s oil and gas supply;
50% of the nation’s refinery capacity;

Approximately 5 million migratory waterfowl
winter in Louisiana’s marshes;

Millions of neo-tropical birds fly through the
state each year; and

2 million people live in coastal Louisiana





Louisiana Speaks Regional Plan

_ouisiana Department of Transportation

_ouisiana Department of Economic
Development

_ouisiana Department of Community
Development

Office of Coastal Protection and Restoration
Center for Planning Excellence






Revising the Coastal Zone Boundary

e Changing Coastal Landscape;
* Predictions of Sea Level Rise and Subsidence;

*Apply Regulatory Tools and Structured 73 77
Collaboration of Federal, State and Local 5
Governments for Comprehensive Ecosystem
Protection Programs.





Sustain Coastal Wetland Forests

Coastal Impact'/Assistance Program (CIAP)

$16 million to purchase fee title or perpetual
easement of coastal forests;

Provide ecosystem functions and values;
Provide Storm Surge Protection;

Cypress-Tupelo Forests with 150-300.year old
trees

Habitat for Black Bear and Migratory Birds





Protecting Inland Watersheds

Water Quality Data;
Habitat Assessment and Fisheries Data:

Collected for Reference Streams, Use
Attainability Analysis;

Geomorphology, Sedimentation and Mercury
In Louisiana’s rivers.
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Overview of the Healthy Watersheds
Initiative and Workshop Outcomes

Laura Gabanski, Lead
Healthy Watersheds Intiative
Office of Wetlands, Oceans and Watersheds
U.S. EPA





Why a Healthy Watersheds
Initiative?

 Need to expand our approaches to better
protect aguatic ecosystems

e Large lists of impaired waters and more
complex pollution problems (sediments,
nutrients)

 Watershed integrated systems approach
for protection and restoration





The Systems Approach
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Figure E5-2.

A Framework for Assessing and Reporting on Ecological Condition. EPA
Science Advisory Board (2002)





What are some of the
Characteristics of a Healthy
Watershed?

Habitat of sufficient size and connectivity for native
aquatic and riparian species

Biotic refugia or critical habitat (e.g., deep pools, seeps
& springs for survival during droughts)

A natural hydrology (incl. flow regime) that supports
aquatic species and habitat

Natural transport of sediment and stream
geomorphology that provide natural habitat

Healthy aquatic biological communities
Water quality that supports biotic communities & habitat

Green infrastructure network of native vegetation in
the landscape

Functioning natural disturbance regimes (floods, fires)





Watershed Integrated Assessment
Approach

Hydro-
ecology
Assessment

Habitat
Assessment

Landscape Biological
Condition Integrity
Assessment Assessment

Geo-
morphology
Assessment

Watershed
Ecosystem
Condition

Water Quality
Assessment






Kentucky Macroinvertebrate Reference sites Wadeable & Headwater Streams

Maryland's Green Infrastructure Network

Figure 1a. Map of wadeable (dark circles) and headwater (light circles) reference sites distribwted among
Level Il ecoregions. 68=S esten palachians, 69=Ce alachians, T0=Western Allegheny
Plateau. 71=Intenor Platean. 72=Intenor Raver Valleys and Hills, 73, Mississipps Alluvial Plans,
T4=Mississappr Vallew Loess Plans

oy Vermont Agency of Natural Resources

Development of the Hydroacologécal Integeity Assessment

Prcess for etsmiaog Envkvamntsl s o River Corridor Protection Guide

- 419 sites Tor 38 rare freshwater speches
#1000 miles of rivers and streams
= 247 lakes and ponds

« Critical Supporting Watersheds:

-~ 1,380,000 acres of undeveloped and
davelopad land that are most likaly to

sustain or degrade the Core Habitats

Sountific bnestigations Report 2






Figare 24, Swirwids Walersher integrity Model

DEPARTUMENT OF CORNBERVATION AND RECHEATION
Virginia Conservation Lands Needs Assessment
Virg invla Watershwed ntegrily Mode

Figure 38 Aap of Connedticnt showing tiream clatien and management clasies based om
the concrpiual model im Figure 1. Categories were based oo wsing peroent impervions covel
caleulared using the Impervious Surface Anabysls Tool frem 2002 Land Cover data and the
relation:hip with macreimveriebrate multimeiric index wores. Best-preservation is -

and nrban-mbrigation 5 =12% impervious cover.

The Watershed Assessment Tool (WAT) is a web-based
tool for resource managers and others interested in the
ecological health of Minnesota’s watersheds.

Five components are used to describe the similarities
and differences between watersheds.

The five components are:

s Hydrology

s Connectivity

» Biolo

= Geomorphology
» Water Quality






Healthy Watersheds Initiative
Vision & Outcomes

Protect and maintain the aquatic ecological
Integrity of watersheds and supporting habitat
networks to ensure future generations may
enjoy these resources and the social and
economic benefits they provide

* Healthy watersheds are maintained and
Increased over time

e Our country has an interconnected network of
healthy watersheds





HWI Implemented Through
Partnerships

 |dentify or inventory healthy watersheds in
states using a systems assessment
approach

* Protect these watersheds by implementing
protection programs at the national, state,
and local levels





Vision for Partnerships

States: EPA faclilitates coordination with water quality
agencies & across state agencies (e.g., natural resource,
other agencies)

Local government/organizations:
— states coordinate with localities
— EPA coordinates with national local organizations & local pilots

NGO’s/Non-Profits: Both EPA and States have active
partnerships at the national, state and local levels

Federal: Coordination and collaboration on similar

ecological protection programs (e.g. Landscape Conservation
Cooperative, National Fish Habitat Action Plan, Green Infrastructure,
USFS Watershed Characterization, Water Census, COE Regulatory

watershed pilots, etc.)... MOU?
Other Partners... business?





EPA Programmatic Vision for HWI

 Healthy Watersheds are identified & listed
by states (anti-303(d) Impaired Waters
Lists)

« Clean Water Act programs are aligned to
support protection, maintenance and

enhancement of healthy watersheds (e.g.
Nonpoint Source Pollution Control Program is
successfully supporting watershed protection as well as
restoration (watershed plans))





Agency Strategic Planning

 National Water Program Guidance FY 2011 --

— “Water Protection Goals and Strategies: EPA will
work with states and tribes to strengthen capacities to
identify and protect high quality waters including
efforts to integrate these efforts with restoration
approaches.”

— “2. Accelerate Watershed Protection

» Key components of the HWI are development of Regional
Office HWI Strategies that include working with the states to
identify healthy watersheds statewide and implement
protection and conservation programs both at the state and
local levels.”

— Measures WQ-22a & WQ -22b

« EPA Region HWI Strategies & state assessments and
strategies

 Next EPA Strategic Plan: 2014 — 20187





Laura’s Asks of Workshop
Participants

« Think about implementation of healthy watersheds assessments and
their application in protection programs

How does this fit into state agency programs?

Which agency would be the natural lead for HW assessments?
How could state agencies help with local implementation?
How could localities use state level assessments?

How does this fit into large regional ecosystem programs (Upper Miss.,
Ches Bay, Puget Sound, CO Plateau...)?

How can we coordinate and collaborate across similar Federal
programs?

How can we best partner with others, NGO'’s, etc.?

How can we best engage the public to be good stewards?

« How can we develop guidance for state lists of healthy watersheds
that allows for consistency and flexibility?

 What would a Healthy Watersheds Program success look like for
you?





Workshop Outcomes

Improved understanding of watershed resilience and
management

Improved healthy watersheds assessment conceptual
model and understanding of relationships among the
assessment components

Identify key gaps in our knowledge and research needs

Ideas on how to implement assessments at the state-
level

ldeas on how to better protect healthy watersheds
through partnerships

Workshop summary, synthesis paper, & input to
Technical Guide revisions

Have fun!.... and drink lots of water!
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Florida Natural
Areas Inventory

Multi-criteria Approach to
Mapping and Assessing
Resilient Watersheds

w Amy Knight

= - GIS Program

BA Specialist
November 2010






Florida Forever
Conservation Needs

. ) r:?"‘\bg’ e
Assessment : B ‘%

*GIS Data layers for 12 resource types
*Tied to goals and measures of Florida Forever
Collaborative effort

Informs land acquisition and other
conservation planning

*All data are statewide and prioritized






Il Frioiity 1- HIGHEST
B Friority 2

[ Priority 3

'~ Conservation Lands

Natural Floodplain
Source: FNAI






Conservation Lands

B water

Significant Surface Waters

Source: FNAI






B Priority 1 - Highest
B Priority 2
[ Priority 3
[ | Priority 4
[ | Priority 5
[ 1 Priority 6

Conservation Lands
B \Water

Functional Wetlands

¥
Source: FNAI &
;i






Fragile Coastal Resources

Source: FNAI
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Conservation Lands

B vater

Aquifer Recharge

Source: Advanced Spatial Inc, and FNAI











Florida Forever Tool for Efficient
Resource Acquisition and Conservation (F-TRAC)

O

Identifies the places that best meet resource goals for the
least cost (area)

Iterative Site Selection using MARXAN

Evaluates many combinations of sites to find the ‘best’ set

Allows evaluation of multiple resources

Requires setting targets
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Conservation Features, Targets & Weights

Target
Conservation Feature Total ha Protected ha % Protected % Target ha Weight
surfwaters 1 278,496 173239 62% 90% 250,647 81
surfwaters 2 771,368 419684 54% 80% 617,094 64
surfwaters 3 2,838,631 1603416 56% 50% 1,674,382 49
surfwaters 4 922,550 171217 19% 30% 276,765 25
surfwaters 5 4,309,814 1190764 28% 10% 1,212,313 9
surfwaters 6 812,839 81741 10% 5% 83,773 1
surfwaters 7 2,885,518 381153 13% 5% 388,367 0.25
recharge 1 406,093 86,164 21% 50% 203,047 49
recharge 2 1,313,247 203,283 15% 25% 328,312 25
recharge 3 2,512,852 433,723 17% 10% 446,287 9
recharge 4 3,058,707 634,527 21% 5% 642,174 4
recharge 5 2,714,119 678,090 25% 3% 682,161 1
recharge 6 3,477,281 1,670,796 48% 1% 1,672,535 0.25





2020 Statewide

Scenario
500,000 acres






Resources Included in Resources Mot Included in F-TRAC
CURRENT GROUP PROJECTS F-TRAC 2010 Scenarios 2010 Scenarios

Q\r
& & o5
& 8 Ny
&cﬁ o S Ry
Remaining ‘dﬁ «Q? ;@é S a*:‘a o
Project Acres / o@ Project Name R L <3 £ &

16,5041 18% |Apalachicola River
8 735 agu |Atlantic Ridge Ecosystemn
91,603) 0% |Babcock Ranch
8,.338] 0% |Baldwin Baw'St. Marys River
8.989] 63%|Eelle Meade
B4 446) 0% |Big Bend Swamp/Haolapaw Ranch
343,781] 23%|Eombing Range Ridge
34 957 | 27w |Brevard Coastal Scmub Ecosystem
15,288) 17%|Caloosahatchee Ecoscape
148 446] 0% |Camp Elanding - Osceala Greenway
7,598 84% | Charlotte Harbor Estuary
45 165) 35% | Carkscrew Regional Ecosysterm Wateggh ed
1.684] 41%|Coupon Bightkey Deer
82.693] 0% |Devil's Garden
3,025] 44% |Dickerson Bay/Bald Paoint
45 292) 74%|East Everglades
2,323] 32%|E=cribanao FPoint
2. 795] B1%|Estero Bay
85,344 | 30% |EtoniahiCross Florida Greemaay
109,310] 38% |Fisheating Creek Ecosysterm
4.843) 0% |Flagler County Blueway
8,353 34%|Flarida Keys Ecosystem
10,738 775 |Florida Springs Coastal Greemway
10,286 24%|Florida's First Magnitude Springs
3,858 50% |Garcon Ecosystemn
1584 ,958] 30% |Green Swamp
2| 0% JHarris Schoal
19,949 0% |Heather |sland/Oklawaha River
§,928] 0% |Hosford-Chapman's Rhododendron
416] 45% |l chetucknee Trace
22 196 15%|Indian River Lagoon Blueway
35,7421 0% |Kissimmee-5St. Johns River Connectar
10,551 0% |Lake Santa Fe
401 0% |Lake Talguin/Rocky Comfart Creek Addition
24 556] 51%|Lake Wales Ridge Ecosystem

KEY

Yery High
High

W edium

W ediume-Low
Low

All scores are based
on remaining project
acres.
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MARYLAND

Smart, Green & Growing

Maryland’s GreenPrint and
Blue Infrastructure Assessment Examples

Healthy Watersheds Integrated Assessments Workshop
Estes Park, CO
November 2-4, 2010

Catherine McCall Christine Conn

Chesapeake & Coastal Program Office for a Sustainable Future
Maryland Department of Natural Resources  Maryland Department of Natural Resources
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MARYLAND Our #1 Conservation Challenge

Smart, Green & Growing

== Accelerated Consumption & Fragmentation
| of Natural & Working Lands

By 2030, Maryland will have:
e 1,000,000 more people
e 400,000+ more households and
e 600,000+ more jobs
e 560,000 additional acres developed

What impact will this have on our
natural resources and how can we
communicate our strategy and
priorities to influence decision making?

Y MARYLAND
E| E| F

Audubon Magazine March/April 2000; MDP 2009 NATORAL RESOURCES





MA;{E“;ND A Statewide Conservation Network

Smart, Green & Growing

Green Blue Complete Ecological
Infrastructure Infrastructure Network

L MARYLAND

DEPARTMENT OF
MNATURAL RESOURCES
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MARYLAND Assessment Purposes & Applications

Smart, Green & Growing

e |dentify, communicate and
conserve a coordinated
set of priorities

e Provide maps and resource
guides for planning review

e Incorporate mapped areas
Into Maryland’s prioritization
and targeting efforts for land
conservation, protection and
restoration activities

L MARYLAND
F

DEPARTMENT O
A

MNATURAL RESOURCES





— |dentifying “Targeted Ecological Areas™

IMARILAND Best of the Best

Green Infrastructure Rare Species Habitats

Aguatic Life Hotspots
@ . _;“ - n‘. - ‘1
l Y gy v
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Targeted Ecological Areas .
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MARYLAND

Smart, Green & Growing

e Maryland’s map for
conserving the most
ecologically valuable lands
In the state

- Program Open Space’s
Targeted Ecological Areas
(TEAS)

e A mapping tool to target
and track conservation of
TEAS
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MARYLAND Parcel-specific Information
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Identify Results

County |[TribBasin|ProjectNum|BPWAmMmount| BPWDate

Recreational,
Adjacent to

f Lower ,
i / Dorchester Eastern  POS-3861 4638900  6/11/2008 E:ﬁm}::ke 275,95
\ Shore Management o

L4 >

-

L' MARYLAND

DEPARTMENT OF
MNATURAL RESOURCES






Maryanp]  Blue Infrastructure Near-Shore Assessment

Smart, Green & Growing

, ﬁ e Designed to incorporate
S G Hubs estuarine priorities into

), targeting and land use planning
R T and complement the Green
e = LI A Infrastructure and TEA network

e [ncorporates...

Watersheds and water quality
criteria that support high
aquatic biodiversity and fish
species sensitive to increases in
iImpervious surfaces

Areas that support sensitive and
shoreline-dependent species
and other unique plant and
animal communities

Y MARYLAND
[_:?EI'—_!’\P Tl O

NATURA





(S “Blue” Assessments
MARYLAND

Smart, Green & Growing

Legend

Blue Infrastructure Mear-Shore Assessment

.
Low —— = High

|:|Tier Il Waters

[ |EBlue Infrastructure Hi Pricrity Watersheds

Near-shore assessment/Bl High Priority Watersheds
Tier Il Waters
Stronghold Watersheds
Tidal and Non-Tidal Fisheries Priorities

L MARYLAND

DEPARTMENT OF

MNATURAL RESOURCES
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Biological

Oyster Sanctuary

Cpster Sanctuary DELAWARE

Cyster Planting

Oyster Bars

Hefring Spavwn Area
White Parch Spawn Area

StripeBazs Spawn Area

Yallow Parch Spawn Aras L ‘I
) Chartles . |
R

White Perch Juvenile Area

Spot Weak Croasker Juvenile Area

Herring Juvenile Area

Viorcester

LEGEND Servce Controls

< MARYLAND
DEPARTMENT OF
MNATURAL RESOURCES
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MARYLAND

Smart, Green & Growing

Resource-specific values

Find Address: .

BI RAMKS -5 - 40
BI RAMNKS 41 - 70
BI RAMKS 71 - 95
BI RANKS 96 - 120
BI RAMNKS 121 - 155

YIMS Shoreline Structures

/i Access Structures
Debri
Dilapidated bulkhead
Groin
Groin Field

Jetty

LEGEND Servce Comtrols

Bl RAMNKS
wemco@ls

Total_Rank: 130
Shape.area: 307E26.762622
Bl Code: wemcads

Shape: Polygon

Shapelen: 2467 724737
Taguatic; 0

Bl_Mumbers: 85

OBJECTID: 6404

L '/ MARYLAND

DEPARTMENT OF
MNATURAL RESOURCES





Conservation Scorecards

for each Project

Smart, Green & Growing

A Ecologm:al
AND Ranking

T ATRARHT

gy, ST o2 fﬂ-% Beocasdl

 Project scorecards and e W B =

m aps are p rOV| d e d tO th e Step #1: Ecological Value Ranking (100 goints possitie)

A Landecape Soore
I Orvaall Lendseape Soaie (10 plants poashle fo aard o ihe folllowies @ ealeBoeies - Botal 40

Board of Public Works = o S —— — ——————————————— =1
'; -‘.imhfbtf&iiqwm T e e e et S i) 1!
d Water Quality Frotecticn i

Subtotal (Overall Landecape ¥ ahes Soorss K18

I Prdonty Conmrvalion Aden Boras

® T L (3D poiptssf moore than 50 sores e s HPC A o 23% 12 m 8 HPC A) i)
ransparency an ST e e
| (10 poirits possitle for each of the fall ming cfegonies: tosl 40 posntd
& Ceesn ledeaseuctins g4

accountability criteria met e :

wler Crualify Protsction D5

Syt {Ovveral Pererl ¥ ahie Soore) e

Simg #1 Tatal. Ecalogical Viles Sears: 961
.~ 5 ;- Gpe ment £ Itiple Benefit B Je)

« Decisions based on T

]

C In-bolding or Adpecemay (0 o F poinds)

ecologically-defensible Y S o o ey

A, Furcd appats maque natird fesoace valsie and noquisbon wil permat proactive manugem mi

- - ta pravent the habital s degradation. - MulSply 3 tep # toal 0 24 OR ']

C r I te r I a B [san exeptionsl restoration terget, and ssch sestorstion woald allow (ke parasl 10 b
prosctively managed fon ecologioal prupossio regoe il « hhultiply Step 8] 1otal tor0 ] 0
Seep #3 Tatal - Hakitad M sintenanes sr Regimraton YVabes Seare: 0

Suhietal of Seps 00 83, and 8% 0G0 |
Srep #4: Mmagtmmt and Operations Randang (Yes, Mo, or Undetermined)

i fx-c-.'l du;:;:';:.ﬁhﬂﬂ pu-:tlnmlaemfrl.ulrwmblf-_P'r_mtd -ﬂ-l-h v:sm‘;lqn::n . T ]
| Jasn asligtle commiRed g stu (ol manspog e pacd STOP desfiacuieee
ﬂ'u-p #5: Conpsten o with Loral Land Use F:a:‘.'t.l.n.g

Al U Cogtext L __afd
sphion 3
Total of Steps L to 5 - FINAL SCORE 1328
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MARYLAND A Trail Map Forward

Smart, Green & Growing

e Scale: Local and Watershed, Counties and State

GreenPrint provides a map for coordinated targeted terrestrial resources
Blue Infrastructure provides clear targets for our waters

e Timeframe: Short term and Long term

What resources does Maryland want to conserve or protect into the future?
These place-based priorities can fit in to well-established plans and programs
and have new applications with each new project.

Y MARYLAND

DE!’\ RTMENT OF
JRAL RESOURCES
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MARYLAND Thank you...

Smart, Green & Growing

For more information:

GreenPrint
http://www.greenprint.maryland.gov/

Coastal Atlas Blue Infrastructure
http://dnr.maryland.gov/ccp/coastalatlas/estuaries.asp

Catherine MccCall
410.260.8737
cmccall@dnr.state.md.us

Christine Conn
410.260.8785
cconn@dnr.state.md.us

L MARYLAND
DEPARTMENT OF
MNATURAL RESOURCES
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Assessment Resou rce




http://www.epa.gov/cgi-bin/epalink?target=http://www.epa.gov/&logname=epahome&referrer=seal�



In-stream approach
Biological integrity

Integrated approach

probabilistic

Community (not just
RTE or keystone)

; o
>
%

HEALTHY WAT

A new eco,




http://instar.vcu.edu/�

http://instar.vcu.edu/�



What is INSTAR?

Integrated Stream Assessment Resource

Developed through a partnership between VCU & state
and federal agencies

Geospatial stream database and online, decision support
tool — a dynamic Engine
Data development

* Probabilistic sampling of fishes, aquatic
macroinvertebrates and instream habitat since 2005

» Archival data from multiple agency sources

o Approaching 2,500 streams represented; primarily
Chesapeake Bay basin

o Multivariate ecological models for each region





The INSTAR Database Candidate Input Variables
for Stream Models

Biological
18 IBI metrics
12 RBP 11 metrics L andscape
Others... Stream order, link metrics,

In-stream Habitat

20 RHA metrics

Modeling exercise to answer: Which of these ~50 stream
attributes are most closely related to stream health,
structure, and function?





Data Analysis Data Entry using Excel

/

Graphical Analysis

Remove outliers L~ \-‘ Transform data

| Ordination by
" | category - Patterns?

A'/

Remove variables -~

= Gl v

‘diagnostic’ metrics

Which metrics are /

associated with high
biotic integrity? —
multiple regression

Scoring Score each stream
Criteria " reach (% comparable)





INSTAR Stream Model (Combined)
Lower Coastal Plain

Virtual Reference Stream

Ephemeroptera & Plecoptera taxa
fish species richness (native)
percent channel alteration
percent intolerant species

number tolerant species
Hilsenhoff Biotic Index

adjusted R square = 0.72






Identification of Healthy Streams and Rivers

INSTAR Site Scores

‘Healthy’
defined as >70%
comparable to
appropriate
regional
reference
condition

P2 2L BEEL B
Virtual Stream Score






STATUS OF HEALTHY WATERS IN VIRGINIA

Legend
Stream Health

Yr Exceptional

A Healthy
Watershed Health

- Exceptional

| Healthy

Far mons infermation on the INSTAR program, Wit
Ittp intretar ven adiy
Thes map was produced by the
% CENTER FOR ENVIROMMENTAL STUDIES o
Virginia Commanweath Unbearsity. For additional information,
oankact the Centor ab v vou edw/osssast






How are INSTAR and — Assessmem;r;;:; _
Healthy Waters data being — [ESSESSSES
used? o

1.) Set Conservation Priorities:
Heritage, TNC

2.) ldentify significant living
resources

3.) Regulatory Assessments:
statewide NPS assessment,
Impairment identification
(blackwater)

4.) Inform zoning, landuse, and
comprehensive planning decisions
(Local)

And...

Data from Rivanna River Basin Study





5.) Develop and
Implement local nutrient
and sediment reduction

strategies based on

Identification and
protection of Healthy
Waters and restoration
of the “‘mostly healthy’

TN export vs. Stream Health

TN (Out:in) %

40
Stream Health

Stream Health

Stream Health

Turbidity and Stream Health

1y =-0.0553Ln(x) + 0.703

R?=0.19

10 100
TSS (mg/L)

Stream Health and BMPs

y =0.748x + 0.5146
R? =0.22

10% 20% 30% 40%
BMP (watershed %)

data from Richmond County, Virginia NFWF Project





Limiting Factors

« Data Availability:
— Not quite there yet for statewide assessment

— Large state with much water; data are not remotely
acquired

— Model development data are 99% collected in-house
(validation)

— Jurisdictional boundaries

C-I'lnwan River Ba-.f.ln ENSTAE Si.t_je-s |
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Watershed Resilience Session

Susan Julius*, EPA/ORD (co-moderator)
Doug Norton*, EPA/OW (co-moderator)
Amy Knight, FL (panelist)

Jan Boydstun, LA (panelist)
Sharon Pfeifer, MN (panelist)

Healthy Watersheds Workshop
Estes Park, CO ~ November 2010

n * The views expressed in this presentation are those of the authors and do not necessarily reflect the views or policies of the
U.S. Environmental Protection Agency
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Key Themes for This Session

What are the key indicators and methods for assessing watershed resilience?

How can healthy watersheds be sustained?

Additional Questions

How well does the HWI hexagon paradigm accommodate resilience concepts?

How could programs to protect ecosystems in the face of climate change work with
programs for healthy watershed protection?

What can we learn from recovery indicator work that can be translated to HWI
assessments?






ZEPA Example Resilience Definitions

United States
Environmental Protection
Agency

Definitions References

Measure of the persistence of systems and of their ability to Holling 1973:14
absorb change and disturbance and still maintain the same
relationships between populations or state variables

The magnitude of disturbance that can be absorbed before the Gunderson and
system changes its structure by changing the variables and Holling 2002:4
processes that control behavior

The capacity of a system to experience shocks while retaining Walker et al.
essentially the same function, structure, feedbacks, and 2006:2
therefore identity

capacities i) to absorb disturbances, ii) for self-organization, Walker et al. 2002
and iii) for learning and adaptation

The abllity of the system to maintain its identity in the face of Cumming et al.
internal change and external shocks and disturbances 2005
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Resilience Concepts Typically Address --

e Disturbance and response

e Biological community structure
e Physical/abiotic structure

* Natural processes
 Persistence

« Capacity to maintain functionality
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Beyond Resilience —

 Temporal-spatial component — degradation or
recovery time frames, spatial correlations

» Stressor exposure scenarios — interactions with
resilience influence condition

 Social factors — external drivers that can modify
stressor exposure and ecosystem resilience

 Values — inherent worth of resilience;
acceptable/unacceptable change thresholds

e Scope — societal as well as ecological resilience

e Uncertainties -- of complex interactions and prediction






wEPA How Can We Manage For

United States
Environmental Protection

Agency RGSI'IGHCGO

Resilience Issue

Management Need

Many factors affect resilience

Measurable indicators associated with
resilience

All systems not equally resilient

Methods to compare resilience

Resilience doesn’t always have the
same implications for management

Knowledge relating resilience to
valued ecological attributes

Resilience is hard to characterize,
harder still to predict

Policy-influenced science basis

Resilience uncertainties mustn'’t
derail essential actions

Science-influenced policy approaches
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Resilience and Management:
Examples

What are the challenges?

How to take action?

Methods that can support/inform action?






mposition

Blose 50% of cold-preference EPT taxa
@lose 100% of cold-preference EPT taxa
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North Carolina Blue Ridge Mountain ecoregion stations
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Year: 2010
Scenario: A1

Unstressed (<1%)
Lightly Stressed (1-5%)
Stressed (5-10%
Impacted (10-25%)

Degraded (>25%)






Year: 2025
A . Scenario: A1

Condition (% impervious) é‘.' ;

1138 Unstressed (<1%) s
14 Lightly Stressed (1-5%)
57 | Stressed (5-10%
P43 Impacted (10-25%)
I Degraded (>25%)
«lly

5 et






| Year: 2050
% Scenario: A1

Unstressed (<1%)
Lightly Stressed (1-5%)
87 | Stressed (5-10%
Impacted (10-25%)
Degraded (>25%)

‘.__ - A \
Condition (% impervious) ég}‘\i






Unstressed (<1%)

Lightly Stressed (1-5%)
Stressed (5-10%
Impacted (10-25%)
Degraded (>25%)






- Y Year: 2100
3\ Scenario: A1

*

" > . '._h .

Unstressed (<1%)

4 Lightly Stressed (1-5%)
116 Stressed (5-10%
Impacted (10-25%)

Degraded (>25%)






Why Manage for Resilience?
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High Resilience Characteristics

» Cooler water due to upwelling/mixing
» Rapid currents that flush toxins
» Shading of UV by cliffs/shelves

e Turbid waters that screen UV

« Communities adapted to temperature/UV

e Conditions that favor recolonization

| Turbidity





SEPA Kimbe Bay, Papua New Guinea
rememranion (1 NE Nature Conservancy)

Agency
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. Concepts for Characterizing Watershed Resilience:
SEPA Critical Stream Corridor Functions

United States

RaangyomeFrowecton - (after FSRWG 1999, Stream Corridor Restoration:
Principles, Practices and Processes)

Filter—the selective
penetration of
materials, energy, and
organisms.

Habitat--the spatial structure

of the environment which

allows species to live, repreduce,
feed, and move.

Earrier—the stoppage of
materials, energy, and
organisms.

OrgaAnisms.

Conduit--the ability of the
system to transport
materials, energy, and
Organisms.

Source-—-a setting where
output of materials,
energy, and organisms
exceeds input.

fink—a setting where the
input of water, energy,
organisms, and materials
exceeds output.






wEPA : '
T Recovery Potential Screening:
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Addressing Resilience in Restoration
Planning

What is Recovery Potential Screening?

A method to help states and watershed restoration
planners compare restorability

Recovery potential is the likelihood of an impaired water to reattain a
desired condition (e.g., WQS), given its

- ecological capacity,

- exposure to stressors, and

- the social context affecting efforts to improve its condition.

Draft website:
http://hudson.tetratech-ffx.com/RECOVERY POTENTIAL/home.html




http://hudson.tetratech-ffx.com/RECOVERY_POTENTIAL/home.html�
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Recovery Potential Screening

60 Example Recovery Potential Indicators

Ecological Capacity

Stressor Exposure

Social Context

natural channel form

invasive species risk

watershed % protected land

recolonization access

channelization

applicable regulation

Strahler stream order

hydrologic alteration

funding eligibility

rare taxa presence

aquatic barriers

303(d) schedule priority

historical species occurrence

corridor road crossings

estimated restoration cost

species range factor

corridor road density

certainty of causal linkages

elevation

corridor % U-index

TMDL or other plan existence

corridor % forest

corridor % agriculture

university proximity

corridor % woody vegetation

corridor % urban

certainty of restoration practices

corridor slope

corridor % impervious surface

watershed org leadership

bank stability/soils

watershed % U index

watershed collaboration

bank stability/woody vegetation

watershed road density

large watershed mgt potential

watershed shape

watershed % agriculture

government agency involvement

watershed size

watershed % tile-drained cropland

local socio-economic conditions

watershed % forest

watershed % urban

landownership complexity

proximity to green infrastr hub

watershed % impervious surface

jurisdictional complexity

contig w/green infrastr corridor

severity of 303(d) listed causes

valued ecological attribute

aguatic community integrity

severity of loading

human health and safety

soil resilience properties

land use change trajectory

recreational resource

watershed % wetlands

legacy land uses

iconic value






wEPA Recovery Potential Screening

United States

Environmental Protection

Agency

» Simultaneously but
separately view the
ecological, stressor, and
social sub-scores of

each watershed

« Example (left) compares
restorability of a set of
watersheds in MD that
had already been
assessed as healthy or
impaired
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« Consider implications
for impaired watersheds
O impaired restoration or healthy
watersheds protection
priority-setting

@® Healthy

I [ I
20 40 60

Stressor Indicators Summa
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« Complexity of characterizing resilience at watershed
scales

 Temporal and spatial considerations in resilience and
management

« Concept of resilience Is not stationary over time
e Occurrence of thresholds

* Resilience in restoration and protection — competing or
complementary management goals?

e Interplay with social factors that enhance/inhibit resilience
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Panel Presentations — State Examples

Amy Knight, FL — Multi-criteria Approach to Mapping and
Assessing Resilient Watersheds

Jan Boydstun, LA — Watershed Resilience in Louisianna

Sharon Pfeifer, MN — Gearing Up for Healthy Watersheds in
Minnesota

Panel Discussion

« What are the key indicators and methods for assessing
watershed resilience?

« How can healthy watersheds be sustained?
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GEARING UP FOR HEALTHY
WATERSHEDS IN MINNESOTA

SHARON PFEIFER

DIVISION OF ECOLOGICAL AND WATER RESOURCES
MINNESOTA DEPARTMENT OF NATURAL RESOURCES

Healthy Watersheds Workshop
Estes Park, CO November 2010





Transformation Vision

“Healthy Watersheds

throughout

 Sustainable supplies of clean water for people and nature
« Sustainable and resilient species, habitats, ecosystems

» Well-functioning ecosystem services (e.g., flood mitigation, water purification)





81 WATERSHEDS






GREEN INFRASTRUCTURE
LAND COVER AS AN INDICATOR OF WATERSHED HEALTH

RSEA and Ecological Corridors - 2008 Green Infrastructure - Central Region

Green Infrastructure

;;: ‘_e peur ice | Nniat T
- . oodhule
NICelTeT 7
“ Regionally Significant Ecological Areas - MLCCS derived
Regional Ecological Comidors - MLCCS derived |











WAT Indices by Component






Biology Component

Aquatic Species Quality Terrestrial Habitat Quality

At-Risk Species Richness






WATERSHED ASSESSMENT TOOL






SENTINEL LAKES PROGRAM

LAKE PRODUCTIVITY AND GROWING SEASON WARMTH

Sentinel Lakes
Land Types
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Glacial Drift Forest
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CLIMATE CHANGE AND
CONSERVATION PLANNING






Potential Adaptation Actions for SW Prairie
Wetlands

Southwest Prairie

= t] Resilience Actions

(/~_ . eExpand reserves to

s J, . " buffer remnant wetlands
7 = 7" and to protect full

/Wy g . wetland complexes

*Restrict groundwater
-~ withdrawals






MINNESOTA WATER
SUSTAINABILITY FRAMEWORK

U25-year plan to protect, conserve,
and enhance the quantity and quality
of the state's ground and surface

water

UManagement approach that is
- Sustainable
- Comprehensive i
- Integrated

And worth protecting.
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Working Within Our Means: Establisning mi |
Proactive: Conservation BlUeprints =\
and/Integrated Holistic Strategies for.  Fge= =~
Ereshwater: Biodiversity Conservation: = &

= 3 = = A
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Protecting nature. Preserving life.”
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I\/Ilssourl VWAP

" Geographic Priorities/ ’1 "f
Representation A Sl |

| TES e
EE -~ . !"f-}'-.—‘rr'?

e "<

NPS Condition Assessment

n Developing Desired
Conditions

o ldentifying Prenlems

nrldentitying Likely
SOUIKCES






Goal and Opjective of the
Aguatic Component of the MO WAP

COAL:

“Ensure the long-term persistence ol native aguatic
plant and animal"’communities, By CONSEeIng the
conditioNs and Processes that sustain them, so
people may: henefit from their values in'the future.”

FACTHICAIEOBIECHHNE

“ldentily and map a set e aguatic censern/aton
oppertunity. areas that holistically: represent the full
pPreadth of distinct riverine ecosystems Int Missour
and multiple poepulations of all native aguatic
SpPecies”






Reserve Design Exercise

Key. guestions and decisions

n WhICH habitals, Species; and'communities eceur
WIthIR eur planning; region?

nWhere are they and infwhat conaition?
n How: many, How: Big, and \What Configuration?






Data on System Targets
(Species and Communities)
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Data on System Targets
(Habitats/Ecosystems) e s

(T:he Nature @

Leve[4
Subregions

Level 5
Ecological

Drainage Units

Level 6
Aquatic Ecological
\ System Types
{ Level 7

\ Valley Segment
i "

Zone:

Nearctic zoogeographic zone

Subzone:

Arctic/Atlantic Drainages

Region:

Mississippi Drainage

Subregion:

Ozark Plateau

Ecological Drainage Unit:

Ozark Plateau/Meramec Drainage
Agquatic Ecological System:

Upper Meramec/Dry Fork,
Oak/Woodland Plain, sandstone
dominated, low gradient and spring
density stream complex

Valley Segment Type:

Warm, perennial, creek with a relatively
high gradient, flowing through sandstone,
and connecting to another creek




http://www.nature.org/?src=logo�



Data on
Public Stewardship

(T35 Aquatic Subregion Boundary
% EDU Boundary
Carps of Engineers
Mational Park Serdos
A USFWS Matisnal Wikdlfs Refuge
A United States Fareet Service
' Miss ot Dwpartment of Natural Resources
A Mistown Department of Conseryanon
A e Hature Consmrvancy
S Private
Major Streams

4 Eow Bewndary

Corps of Engiresrs

o Hetonal Park Serice

AN UBFWE Natianal Wildife Refugs
A% united States Forest Service

Mistour Department of Natural Resources
S Missoun Department of Conservation
/5" The Hature Conservanoy

Ly of Jopin
S Private

Mzjor Streams






Data on Sources of Stress

Syneptic Human hreat lndex

Lead Mine Y%lmpervious %Cropland Connectivity
Density






Integrated into a Geospatial
Decision Support System
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Brem Sows (MaFLAF), Bam Combes (WMD), Craig Sorvgges [MDC) snd Tim Kigh (WD)






Representatlon Strategy.

Plans for each EDU

Y
PR

Represent 2 populatlons of aII
target species

Represent one example of
each Aguatic Ecelogical System

Represent Interconnectead
matrix of deminant VSIS






- Target Species
Richness

Human Threat Index -

AES Selection Criteria %)

Public
Support/Existing
Conservation
Initiatives





/ST Selection Criteria

Select complexes:

n containing vialle pepulations: of
SPECIES SpPecialicencem

n WIth the highest ecelogical
Integrity

n WItRIRFexisting: puilic lands

n that overlap with existing ’
conservation Initiatives





Aquatic Conservation Opportunity
Areas for Missourl

\_ Conservation Opportunity Areas (Aquatic)
] cos o Full network: 174,059 km

L[_Z__i"‘p Lakes

MOC Regions

Cor e COA network: 10,915 km

COAs represent 6.3%

i

a,
2
. mdcGIS
. ekt passinioi il Riaqual o Reusons_orea o inks o
Y whila'tha pas'sntaim d Riaquaic_beusToors_nama_find ds






Info for Remaining Logistical Tasks

O E
Reason AES Selected Reason ¥5T's Selected

Oiry Forkfpper Meramed Frimary: St. Louis; Secondary: Ozark. To capture target species not captured in other Focus areas | To capture target species not captured in other focus areas
Flat Riwer FOKF Primary: St. Louis; Secondary: Southeast Only AES of Type Only place to achiewe connectivity among size classes

Fon Creek r0OC Frimary: St. Louis Higher public land and no lead ar coal mines Felatively intact subwatershed and connectivity

Huzzah Creek USFS; MOC Frimary: St. Louis Highest target richness, higher public land, highest quality Only place to achiewe connectivity among size classes
Loweer Big Mane Frimary: St. Louis; Secondary: Southeast Only AES of Type Connectivity and low human disturbance

Lower Bourbeuse r0OC Frimary: St. Louis Highest target richness Connectivity and relatively low human disturbance

Lomeer Mlerames r0OC Frimary: St. Louis Only AES of Type Connectivity, public lands and relatively low disturbance
fiddle Meramec FORF; MOC Frimary: St. Louis Fublic: [ands, higher target richness Fublic lands

Mlineral Foark. r0OC Frimary: St. Louis Mluch higher target richness Only place to achieve connectivity amaong size clazses
Upper Eig r0OC Frimary: St. Louis Only AES of Type Conneckivity

Continued

A F G
Fotential Alternates Fotential ¥5T Alternatives Management Concerns

=
=
=
m

Diry Fork/Upper Meramed Mone Mane gravel mining, Hoodplain rowlcrop, point sources, hazard, dams, roads, exotics

Flat River Mone Mone upland pasture, Hoodplain rowicrop, urban, point sources | ifd, lead, hazard, cafos, 3034, roads, exotics

Fou Creek Mone Lower Calvey Creek, and tributaries upland pasture, Hoodplain rowlcrop, point sources, hazard, roads, exotics

Huzzzh Creek Aespalyid 363 Upper Courtois Creek. and tributaries gravel mining, loodplain pasturefgrazing, point sources, lead, small impoundments, roads, exotics

Lower Big Mone Tyrey Creek. and tribs, or Calica Creek. and tribs. upland pasture, Hoodplain rowcrop, point sources, lead, small impoundments, 3034d, roads, exatics

Lower Bourbeusze Mone Red Qak Creek. and tributaries gravel mining, towic release, upland pasture, Hoodplain rowferop, point sources, lead, coal, hazard, small impoundments, roads, exotics
Lower Merames Mone Mane upland pasture, Hoodplain rowlcrop, urban, point sources, ifd, hazard, small impoundments, roads, exotics

Middle Meramec Mone Mone point sources, lead, coal, small impoundments, exotics

Mlineral Fark Aespalyid 361 Lower Indian Creek. and tributaries upland pasture, urban, point sources, ifd, lead, small impoundments, roads

Upper Big Mone il Creek ar TifF Creek. and tributaries gravel mining, point sources, lead, small impoundments, 3034, roads, exotics

1
| 2 |
3
4
]
E
7
i
]
10

=

Czark! Maramec Ecological Drainage Unit

Continued

DOiry Forkfpper Meramed brown trout, common carp, rainbow trout, &sian clam - g
Flat River COMMon carp .Un Certal ntl es

Fon Creek common carp, &sian clam, zebra mussel .y
Huzzah Creek COMMon carp, rainbow trout .Op p O rt u ni tl eS
Loweer Big common carp, &sian clam 4

Lower Bourbeuse common carp, Asian clam .S p eC | eS

Lomeer Mlerames common carp, &sian clam, zebra mussel

Middle Meramec common carp, Asian clam, zebra mussel ° P eo p I e

ineral Fark. Mane

Upper Eig common carp, Asian clam






rofiles

Corasall on Opperindy
# Protect and enhance aquatic

Lol s el Wil hesecl
biodiversity. L

Comamraion Opgd Lndty Aras

i o L [ ] Comameal on Fisisork:
# Protect and enhance e i
terrestrial Blodiversty. e, '::.
» Engage residents and other
stakeholders as partners in
conserving the watershead.

# Use watershed planning in the
LaBarque Creek Watershed as
a maodel for watershed
planning in Jefferson County
and throughout the Meramec
Basin.

# Permanently conserve
watershed Integrity through
best management practices
and permanent land
protection toals (easement,
acquisition or other spedal

practices). LoBorquwe Crok s forested reom banks prevent
soifl erosfon and profied woler ooy,

oy P, ol o s o e

Priority Research and Conservation Partners Funding Sources Existing Conservation Network
Inventory Neads Existing: The Nature Conservancy — Missouri Chapter Existing: THC annual budger; MOC annual LaPargque Hills Freserve; Hilda Young Conservation
+ Irventory aquatic invertabrates. [THICY: Crark Regional Land Trast: Trust for Public Land: budpet: ERA Region 7 funds; MCHF Stream Area; Wild Canid Bessarch and Survival Center
+ Develop appropriate methods and The Open Space Council; Missouri Conservation Heritage Stewardship Truse Fund
standards to test water quality and Foundation (MCHF): East- West Gateway Council of Promising Futere Sources: MDC State Wildlife
quantity. Governments; 115, Aromy Cu'rpu n‘FEng‘in:m « Bt Louis Giranes; MDC Wildlirs U.'r:uiq,- Funds; BT Forest
* Use models to determine stormwater Diisericr: Jefferson County Govemment; LaBargque Creek Legacy Program; MOC Private Lands Cast Share
and sadiment control neads for Watarshed Partoer: [i.Tud.ud.i.Tl.e reriderts); Matural Reasources F‘mgum'.U‘SF"FS Fartrer: for Fish & Wildlif= Bloeding shinevs ore one of 36 species of
Iindividual homes and subdivisions Conservation Service; Ervironmental Protecrion Agency Program; DER. 319 Grants: MCHF grant: WWTE fish fornd in LoBovque Croek. Thew
{existing and planned). [ERA): Missouri Department of Conservarion (MDC) Wild Turkey Super Fund -W-Wf:'ﬂ-"lﬁ"-' is Wmited o sfreams in the
+ Investigate the effects of septic systams, l.'.‘_m\.'l' tHighionds of Missonr and
lagoons, reads and bridges on stream Potential: Audubon Missouri; St. Louis Audubon Saciery; - Ak,
health; develop best management Wild Canid Research and Survival Center, Wekster Groves Bl Ry ¥
practices. Harure Study Seciety, Washington Universiey; Pacific Ring:
+ Inventory terrestrial natural communities  Meramec River Recreation Association; Stream Teams:
{Including Invasive and exotic specias). HMarioral Wild Turkey Federation (NWTF); Missouri
+ Conduct stakeholder surveys. Deparement of Marural Resources (DMR), U S, Fish &
* Find private funding sources. Wildlife Service (LJSFWS)

A Wi B Dt e o S mnid i






Uses

General statewide

Protection:
n COASs priorties for land acquisition and Natural Area designation

FURding

n To attract and justify grants for. on-the-ground habitat projects and
land’ acquisition/protection

Education/Outreach

n DSS training manual and WAP- reports are used for: stafif traming
materials for “WWatershed Strategies” Workshops to educate stafi;
on watershed scale conservation

lncentives

n Development and implementation’ ot a conservation marketing
approeach te encourage landoewners to implement BMP stream
conservation projects

Measuring SUCcCess

n Framework and justification for aguatic community and habitat
surveys to gather baseline and project monitoring data






Uses

St. Louis Region

FOcUS
n COAs have been further prioritized; logically-sequenced priorities

Collaboration

n Multi=discipline MDC teams with: project leader have been assigned
to, priority; COAS

n Stakeholder teams have been or are being formed with MDC
assistance and participation

LLeadership

n FOr rural watersheds We use a conservation;marketing appreach to
develep'landewner leadership in the conservation efiort.

FUnRding

n Grants have been key: to our successtul funding of habitat projects;
including the TNC/Crystal Light invoelvement with the Meramec.

Land use planning

n Urban fringe watersheds; inform/influence zoning and promote
Smart growth





What We Learned

Developing a list off guiding principles and assumptions was
critical te planning/selection pPrecess

Core geospatial data are critical to the task, but must be
complemented by expert input

Abjetic (habitat/precess) targets compliment bielegical
targets well

Representation Ghjectives can e achieved within a
relatively:small area

Healthy watershed Is a relative term, but hidden “jewels”
do exist even In the most altered landscapes

Should e established at a scale that provides fecus

Geographic prierties can;significantly enhance all
conservation strategies, Including those addressing
NON-point Stressors





Natural Resource
Condition Assessment

Condition

Mutnents Metals Sedmnends | Wncdena | € rhex | Predmctivity
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Where Did We Miss the Boat?

Explicitly: defining and assessing desired
conaitions for each COA

Upfrent identification of SpecIfic conservation
actiens we wanted to Improve and integrate

PUtting reseurces Inte: these Improvements
and integration

n Dynamic protected area pPHerities

n llargeting off BMPS

n Land use planning

n Policy enfercement or development





Thanks!

SCOtE P. Sowa

Great Lakes Saniar Aquatic Ecalagist
Ihe Nature Cansarvaney

Lansine, M

TheNature (7 2

ONSErv. ElﬂC}’

~ ' 4 ' % ™= r
- _J / = _JC /_ YoS Protecting nature. Preserving life.”
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AQUATIC
RESOURCES
USING A
WATERSHED
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Overall Results for Water Flow Assessment

Importance Map Impairment Map

Based on relative area contributed to the Based on loss of forest, reduction in
delivery, storage, recharge and storage, recharge, and discharge and
discharge of water increase in impervious cover

Darker Blue = Higher Importance to Darker Red = Greater Impairment to
Water Flow Process Water Flow Process






Overall Results for Water Flow Assessment

Synthesis Map
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Ecosystem wide characterization —
Fishtrap Creek

Ecosystem Issue How have Solution Actions:

ecosystem Recommended
Fishtrap Creek and | processes been protection &
Tributaries changed relative to restoration measures
Issue? and environment
designations






Potential Restoration Area
Fishtrap Creek Tributaries
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Kltsap County Overall Results for Water
@y, Flow Assessment
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lllahee Creek Watershed
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Discharge Map — lllahee Creek

Helps establish relative importance of stream system
waw and restoration priority

Historic salmon run — year round flows





Shoreline Issue — Increased Sediment
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Storage Is Impaired — Illahee Creek
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Storage & Delivery are Impalred —
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Headwater wetlands have been filled or impaired and forest cleared






Solutions and Actions— lllahee Creek
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Visualization of Data
14 |

- Produce and display data in manner useful to local
government, tribal, NGO & agency planning
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Important Areas for Surface Storage
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for Recharge

Important Areas
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