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Urban streams express the condition of their
contributing watershed—symptomatic “solutions” to
systemic problems are rarely successful, long term.

Urban stream ecosystems are complex, with diverse
stressors and constantly changing conditions.
Information to fully inform management decisions is
not (and may never be) available.

“Adaptive Management” is a robust, well-developed
framework to address this conundrum of management
needs within a context of scientific uncertainty...
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PRESENTATION OVERVIEW

Urban streams express the condition of their
contributing watershed—symptomatic “solutions” to
systemic problems are rarely successful, long term.
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Short-Term Actions:

Riparian planting
Water-quality source control
Fish passage

Selective instream structures
Social amenities

(note: no watershed-scale treatments on this list)



Long-Term Actions:

Land-use planning

— Preserves

— Zoning

— Retention/detention

— Road crossings

Upland hydrologic rehabilitation

Riparian-zone vegetation
communities

Floodplain connectivity
Stewardship
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Sept. 2,2004

Sims signs extraordinary Snoqualmie
Forest preservation agreement of
national merit

Jointly released by King County Executive Ron Sims and Hancock
Timber Resource Group

King County Executive Ron Sims today
signed one of the nation's largest forest
preservation agreements for land in a
major urban area with the $22 million
purchase of development rights to the
Snogualmie Forest from Hancock
Timber Resource Group.

gnatire guarantees more than .
90,000 acres g the Snoqualmie Forest King County Executive Ron Sims

willl Teran working forest. |t reinforces signs the Snoqualmie Forest
the urban growth line, protects timber preservation agreement while
industry jobs, acts as a buffer to the (from left) John Davis, western

. . regional manager for Hancock
Alpine Lakes Wilderness area and Timber, County Council Chairman

ensures the area will always remain Larry Phillips and Gene Duvernoy,
green to the crest of the Cascade executive director, Cascade Land
fountaing. Conservancy, look on.

"This is a piece of land nearly twice the size of the City of Seattle and five
times the size of Bellevue that will always be part of the rural character of East .
King County," said Executive Sims. "The wall against sprawl we've spent years p | annin g
creating is now reinforced to forever protect East King County quality of life.
Instead of a suburb envisioned for this area two decades ago, we will leave a (preserves)
legacy of open space, timber jobs and a buffer for the Cascade wilderness for
generations to come.

Land-use
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Riparian-zone
vegetation
communities
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PRESENTATION OVERVIEW

Urban stream ecosystems are complex, with diverse
stressors and constantly changing conditions.
Information to fully inform management decisions is
not (and may never be) available.
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Watershed, habitat, flow regime Chemistry, habitat, and/or flow
and water chemistry as naturally regime severely altered from

occurs. natural conditions.
Modified from Davies and Jackson (2006) by EPA




Biological Integrity of Puget Lowland Streams
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Urban Development (TIA in watershed)
Data from S. Morley, UW




Biological Integrity of Puget Lowland Streams
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Urban Development (TIA in watershed)
Data from S. Morley, UW




What are the causal relationships?
What's the “conceptual model”?

Even if we could diagram the relationships,
can we guantify the linkages?

Can we make predictions from them?



SUN and ATMOSPHERE
{radiation, precipitation,
evaporation, wind)

J

A

GEQOLOGY and
LAMDSCAPE FORMS
{vallay, plateau, mountains)

A

STREAMFLOW

{magnitude, duration
frequency, rate of change,
saason!

L

HYDRAULIC
CONDITIONS
{depth, velocity, wetted
area, viscosity)

!

TERRESTRIAL
VEGETATION

FLOODPLAIN,
MAINSTEM and SIDE
CHANNELS

(materials, form, area,
elevation)

WATER QUALITY

:> {nutrients, sediment,

ternparatune, DO

VARV,

GROUND WATER
hypaorheaos,

interflow

VERTEBRATE
BIOTA
{salmonids,
suckers, dace,
sculpins,
amphibians,
birds)

RIPARIAN
VEGETATION

Nu|

PERIPHYTON
and
PLANKTON

INVERTEBRATE
BIOTA

DETRITUS
NUTRIENT
FPOOL

Conceptual model of elements (boxes) and processes (arrows) of the Green River ecosystem

From CP Konrad, USGS



Waiting until
that
information is
available,
however, is not
an option...




PRESENTATION OVERVIEW

“Adaptive Management” is a robust, well-developed
framework to address this conundrum of management
needs within a context of scientific uncertainty...




MONITORING FOR A PURPOSE

» Status and trends in key natural resource indicators;

> Evaluate outcomes of land management or ecosystem
“treatments”

> Test key assumptions

“ADAPTIVE
MANAGEMENT*



WHAT IS “ADAPTIVE MANAGEMENT"?

> Management actions are viewed as experimental
treatments;

> Results are systematically evaluated;
> Uncertainty and risk are acknowledged;

> Contingency plan(s) are included.



TWO FLAVORS OF ADAPTIVE MANAGEMENT

1. Holling’s Adaptive Management

2. Socio-political Adaptive Management



Holling’s Adaptive Management

(Holling, CS, 1978, Adaptive Environmental
Assessment and Management, John Wiley, NY)

Treats decisions as discrete manipulations subject
to experimental evaluation (a.k.a. monitoring).

In other words, the “management action” is the
first step of an experiment.



Holling’s Adaptive Management

“an integrated, multidisciplinary and systematic
approach to improving management and
accommodating change by learning from the
outcomes of management policies and practices
(Holling, 1978)

”

“...If human understanding of nature is imperfect,
then human interactions with nature should be
experimental.” (Lee, 1993)



Socio-Political Adaptive Management

Monitoring of past management actions are

anticipated to catalyze “adaptive”
improvements in future management actions.

In other words, an action is taken; then(and only
then) do we try to learn from it.



Does true Adaptive Management ever happen?

> As outlined: actually, very rarely.

> Next best outcome: monitoring occurs after-the-fact,
but the results really do make a difference.

2> More common: measurements are made but
management is slow to adjust.

> Most common: nothing is measured, nothing is
changed.

WHY IS THIS SO?
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Watershed models are useful tools for predicting some
downstream impacts from urbanization and designing
mitigation to reduce those impacts.

It is difficult to assign a specific contribution to
Impairment to a source, because of the uncertainty in the
modeling and the data, the scale of the problems, and the
presence of multiple stressors.

Monitoring requirements are variable and sparse. MS4s
and (particularly) industrial dischargers suffer from a paucity
of data and from reguirements that are difficult to relate
to compliance.

-




Stormwater Work Group for

Search this site

Puget Sound

Resources

Communication
Subgroup

Peer Review
Subgroup

Strategy Document
Subgroup

PSP stormwater
results chain work

Workshop Planning
Subgroup

Strategy Document
Comments

Implementation
Planning Approach
Subgroup

Welcome to the SWG Support Page!

The Stormwater Worle Group's goal 15 to develop a sustamable, cooperative monitonng and assessment famework that prowides meatngfiol management data;
promotes greater understanding of stontmwater and other surface water pollution source 1ssues, and supports a larger, mtegrated effort to protect and restore the
Fuget Zound ecosystem by enabling us to know whether we are reducing harm caused to Fuget Sound by stormwater and other surface water sources. This
monttoring and assessment strategy will be a component of the larger Puget Sound ecosystem coordinated monttoring plan.

To achieve our goal we will develop a monitaring and assessment strategy in two volumes:

m Scientific Framework, - Draft Movember 4, 2009; Final early 20710
® Implementation Flan - Draft &pril 27, 2071 0; Final June 2010

The Draft Stormwater Monitoring and Assessment Strateqy for Puget Sound Volume 1: Scientific Framework was available for review and
comment through November 30, 2005, The WG is currently compiling the comments and organizing them by themes. SWG members will evaluate the

carmrments within each of the themes and make changes 1o the strategy document based on their own experience and knowledge of stormwater, ecology and policy.
Comments will also be evaluated within the context of the scope and the mandate of the SWG.

For more background information and context, see the ather pages linked here or visit the SWG archives (charter, work plan, meeting agendas and
summaries, and other documents).

About the Stormwater Work Group

Coal To protect and restore Puget Sound and the rivers and streams that feed it

— _ I _
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“The Stormwater Work Group's goal is to develop a sustainable,
cooperative monitoring and assessment framework that
provides meaningful management data; promotes greater
understanding of stormwater and other surface water pollution
source issues; and supports a larger, integrated effort to protect
and restore the Puget Sound ecosystem by enabling us to know

whether we are reducing harm caused to Puget Sound by
stormwater and other surface water sources. ”




LESSONS FOR THE FUTURE

Adaptive Management is not for everyone.
Without institutional support for embracing
uncertainty, don’t bother.




1. Adaptive Management is not for everyone.

“We suggest that watershed-scale adaptive
management must be recognized as a radical
departure from established ways of managing
natural resources if it is to achieve its promise...
Adaptive management encourages scrutiny of
prevailing social and organizational norms and
this is unlikely to occur without a change in the
culture of natural resource management and
research.”

Allan et al. 2008 (JAWRA 44(1):166-174).






LESSONS FOR THE FUTURE

Institutional support isn’t enough—the structure to
make use of monitoring results in the
management process must exist, too.




2. Institutional “support” isn’t enough

From Robert Pitt’s review of the Puget Sound monitoring strategy
document:

“IThe report] describes the local implementation of
adaptive management for stormwater management in
the area. Stormwater is an excellent example where this
approach is necessary. Our assumed outcomes in many
cases will not occur as expected, and only through
assessment of the outcomes can this be known. With
this learning cycle, future improvements can be more
effectively implemented. One of the drawbacks is that
the regulatory framework seldom can be easily
adjusted, or in the same time frame.”



LESSONS FOR THE FUTURE

Even with “support” and “structure,” not every
environmental measurement can be (or should be)
an exercise in adaptive management.




Not every environmental measurement = A.M.

Puget Sound report recommends 3 types of
monitoring:

1. Status-and-trends—demonstrating progress
(or lack thereof)

2. Source identification—regulatory compliance

3. Effectiveness—improving stormwater
management



Partnership Irl}:l:l r‘;‘l'l ation
Action Agenda Center
Performance Management
Councils/Boards/Panels
Science and Technical Data
Salmon Recovery

ECO Net

il Spills

Stay Informed!

Sign-up 1o receive
- the Partnership’s
E-noewsletter

SUBSCRIBE NOW

2009 State of the Sound

DOWNLOAD THE STATE OF THE SOUND I

The Partnership is required to produce a State ofthe Sound report every two years. The
statutory reporting requirements are to document the current status ofthe ecosystem, as
well as status of implementation and funding. This information can be used to inform
decisions about changes to funding, programs, or policies that might accelerate the regional
progress towards ecosystem recovery, including more efficient use of resources.

In the 2009 State ofthe Sound repon, the Partnership 1) documents the current status of the
ecosystemn, 2) explains the performance management system we are putting in place to
manage recovery efforts in a systematic way and our progress to date in developing the
system, and 3) presents an overview of funding and anticipated results for the 2009-11
hiennium, as well as accomplishments in 2007-09 biennium.

APPENDICES
Appendix A Science Panel Caomments, Assessing Progress (PDF)

Appendix B 2007-09 Puget Sound Plan Results (PDF)

Appendix C Ecosystermn Status & Trends: A 2009 Supplement to State of the Sound Reporting
(PDF)

Appendix D Table D-1. Funded near-term actions by threat and implementer (PDF)

Appendex D Table D-2. Funded near-term actions by state agency (PDF)









In other words....

It's complicated out there, but paralysis is not an
effective management strategy.

Monitoring should be a key element of stormwater
management and stormwater regulation.

“Adaptive Management” is particularly well-suited
to solve many challenges in natural resource
conservation. But not necessarily every one...




S Stillwater Sciences

4




