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I NT RODUC T I O N

Is it possible to restore habitat in
a way that benefits fish, farmers,
and flood control?

THE FISHER SLOUGH RESTORATION PROJECT in the Skagit River

delta of northern Puget Sound—completed through a partnership
of The Nature Conservancy, Dike District 3, and Drainage and
Irrigation District 17 with many collaborators—shows that it is.

Where the salty waters of Puget Sound mix with the fresh
waters of river valleys are some of the richest habitats in
Washington State. Fish, birds, wildlife, and people rely on
these waters and lands. Tribal, commercial, and recreational
fishermen catch millions of pounds of salmon. Farmers grow
a diversity of crops on the rich floodplain soils to feed people
locally, nationally, and internationally. The value of shellfish
aquaculture in Puget Sound exceeds $60 million per year.
Outdoor recreation in Puget Sound generates more than $10.5
billion annually. The quality of life and solid economy draw
more people to live here every year; the population is projected
to increase by two million within the next 25 years.
Two of the most highly valued elements of Puget Sound's
identity are salmon and agriculture. The Chinook salmon
is the largest of the salmon species and the primary food
source of the region’s iconic orca whales. It has long been a
critical resource for the tribes of Puget Sound and is prized
by local fishermen. The region also has a thriving agricultural
economy and a deeply rooted heritage of multi-generation
farming families, who provide food for their neighbors and for
people thousands of miles away.
Salmon and farming in Puget Sound both thrive on the
thin band where land meets sea, and fresh water mingles with
salt. Historically, this confluence has created conflict between
salmon advocates and agricultural communities.
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Like other salmon, Chinook migrate upriver to spawn
in fresh water. The juveniles swim downstream and spend
a month or longer in coastal marshes to rest, feed, and grow
before they depart into the ocean. The river deltas where those
marshes exist feature extraordinarily rich soils—perfect for
farming. Beginning in the 1800s, people diked and drained
most of the floodplains around Puget Sound for agriculture
and other uses that are integral to the region's culture and
economy. Now two-thirds fewer Chinook salmon live here
than in the early 1900s, in part because of disappearing tidal
marshes. In 1999, Chinook salmon were listed as threatened
under the Endangered Species Act.
Numerous state and federal agencies, tribes, and nongovernment organizations are working tirelessly to bring
Chinook salmon back to abundance. One central challenge is
to restore enough of the tidal marshes that juvenile Chinook
need on their way to the ocean. This is no simple task. It must
be balanced with the importance of maintaining farms and
keeping people safe from floods.

A view from space of the farmlands of the Skagit River delta in
northern Puget Sound, Washington. The orange square indicates
the location of the Fisher Slough restoration project.

Mount Vernon

La Conner

Stanwood
5

Introduction

A CO LLA B O RAT I VE, T RA NS PA R E NT, INCLU S IV E EF FORT

Half of Puget Sound’s wild Chinook salmon come from the
Skagit River. Although the number dropped dramatically as
80 percent of salmon habitat in the river delta was lost over
the last two centuries, the Skagit remains a critical stronghold
for Puget Sound Chinook. The Skagit Chinook Recovery Plan
released in 2005 calls for 2,700 acres of estuary restoration.
But with farms in Skagit County generating more than $500
million each year, local people have been concerned that
habitat restoration would mean loss of agricultural land, and
the economy and culture it supports. Habitat restoration
projects to date have occurred almost exclusively on publicly
owned lands, which comprise only a small fraction of the area
needing restoration.
The partners in the Fisher Slough restoration project
sought to demonstrate that true collaboration could achieve
multiple benefits on privately owned land not only for fish,
but for neighboring farmers and flood control. Through
building and maintaining the support of many partners and
stakeholders, all were able to see the potential for mutually
beneficial results. From the start, The Nature Conservancy
worked closely with Dike District 3 and Drainage and
Irrigation District 17 to plan and carry out the project,
recognizing that they would ultimately own and operate the
infrastructure. In addition to The Nature Conservancy, the
project involved seven other landowners, including farmers
who owned adjacent land.
A Technical Advisory Committee with diverse
representatives of fisheries, flood protection, and farming
interests, as well as funders and permitting agencies, provided
important input and feedback beginning early in the design
phase and continuing throughout the project.

consider myself a willing land“ Iowner
selling to a willing buyer:
The Nature Conservancy. ”

Richard Smith
Farmer

T EC H N ICA L A DVISORY COMMITTEE
Dike District 3 • Drainage and Irrigation District 17 • National Oceanic and Atmospheric Administration • Natural
Resources Conservation Service • Seattle City Light • Skagit Conservation District • Skagit County • Skagit River System
Cooperative (natural resources consortium of the Swinomish and Sauk-Suiattle tribes) • Skagit Watershed Council •
Skagitonians to Preserve Farmland • U.S. Army Corps of Engineers • U.S. Environmental Protection Agency • U.S. Fish
and Wildlife Service • Washington State Department of Ecology • Washington State Department of Fish and Wildlife •
Washington State Recreation and Conservation Office • Western Washington Agricultural Association

6 | Restoring the Tides

worked hand in hand to try to find creative ways to make projects
“ We
happen. I think this was a great project to be able to begin relationships
and understand each other better. ”
Larry Campbell
Swinomish Tribe
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Introduction

THE G OA L: B E N EF I TS FO R P EO P L E A ND NAT U R E

Fisher Slough is a sliver of tidal wetlands tucked among
farmland in the Skagit River delta. Twenty-three square miles
of land drain into Fisher Slough and then into the south fork of
the Skagit River.
Prior to the restoration project, a pair of levees tightly
constrained the slough, leaving little wetland habitat and
no capacity to store the floodwaters that routinely threaten
adjacent farmland, levees, and roads. Moreover, 80-year-old
floodgates severely reduced tidal flow between the slough and
the river, resulting in poor water quality, impairing natural
hydrological and ecological processes, and often blocking fish
from entering the slough.
The opportunity to restore this formerly vital habitat
emerged when the primary owner offered to sell his land to
The Nature Conservancy, if a restoration plan was devised that
would benefit both fish and the local people.
Recognizing the opportunity and need for collaboration,
The Nature Conservancy established a partnership with
Dike District 3 and Drainage and Irrigation District 17.
Together with the Skagit River System Cooperative, the group
collaboratively wrote the project's mission statement and
defined multiple objectives, which encompassed restoring
habitat, flood control, and protection of adjacent farms.
Importantly, the three partners in implementing the project—
The Nature Conservancy, Dike District 3, and Drainage and
Irrigation District 17—agreed to treat all of the objectives with
equal importance.
A commitment to replace the old infrastructure with new
infrastructure was made to ensure landowners that the project
would provide equal or better function, and lower operation
and maintenance costs. Building strong relationships and
trust among people in the environmental and agricultural
communities was recognized early on as foundational to the
success of the project.

P ROJ EC T OB J EC T I V ES

All objectives equally important
1. Restore the ecological processes and structure to
form and maintain a functional freshwater tidal
wetland that supports target species, such as
Chinook salmon.
2. Restore and improve freshwater tidal rearing habitat
for juvenile Chinook salmon.
3. Restore passage for coho and chum salmon to access
spawning habitat in the watershed.
4. Improve flood storage and protect adjacent farm uses.
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F EATURED O UTCO M E S

The Fisher Slough project restored habitat for fish, enhanced flood protection for farmers and their neighbors, and
injected millions of dollars into the local economy. Highlighted below are selected key outcomes. These benefits and
others are discussed further on the following pages.

$9 TO $20 MILLION
PROJECTED ECONOMIC
RETURN OVER 50 YEARS

56

300

JOBS SUPPORTED AND
MORE THAN 47,000
HOURS WORKED

9,555

5x

NEARLY
MORE FLOOD
STORAGE CAPACITY

15

ACRES OF FRESHWATER
MARSH RESTORED

NATIVE TREES AND
SHRUBS PLANTED

MILES OF FISH SPAWNING
HABITAT WITH IMPROVED ACCESS

22,000

2.4

2x

ADDITIONAL JUVENILE CHINOOK
SALMON PRODUCED PER YEAR

ACRES OF NEW TIDAL CHANNELS
FOR JUVENILE CHINOOK SALMON

MORE TIME FLOODGATES OPEN,
PROVIDING ACCESS FOR
JUVENILE CHINOOK SALMON
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Introduction

PROJEC T E LE MEN TS

The project to restore Fisher Slough had three main elements,
each of which provided multiple benefits.

Replace and Modernize Floodgates
Benefits:
• Increased tidal exchange for better water quality
and hydrologic conditions that create and
maintain tidal marsh
• Improved accessibility for fish to enter the slough
and fifteen miles of tributary spawning habitat

Relocate and Update Drainage Infrastructure
Benefits:
• Eliminated a barrier to fish passage
• Relocated and consolidated infrastructure to allow
for more complete levee setback
• Updated antiquated drainage and irrigation
infrastructure

Rebuild South Levee Farther from Slough
Benefits:
• Restored tidal marsh and tributary alluvial fans
• Increased floodwater storage capacity by enlarging
area of the slough
• Enabled restoration of native trees and shrubs
along the slough and tributaries
• Eliminated a dredging maintenance problem

10 | Restoring the Tides

Old Drainage Ditch and
Associated Infrastructure

Old
Floodgates

No

r th

Fisher
Slough

Le

ve

e

Old South Levee

BEFORE RESTORATION

AFTER RESTORATION
AFTER RESTORATION

New Drainage Ditch and
Associated Infrastructure

New
Floodgates
No

F i
s h
New South Levee

r th

e r

Le

ve

S

e

l o
u

g h

11

ME ASUR I NG TH E B E N E F ITS

Measuring progress towards well-defined
goals was a critical component of the
project and was identified early on
by all partners as a priority.
IN COORDINATION with state agencies, the National Oceanic and Atmospheric Administration, consultants,

and local experts, the project partners developed twelve hypotheses and implemented a monitoring and
adaptive management plan to measure how conditions in and around the slough were changing in order to
meet the project’s objectives.

To provide a baseline of conditions, monitoring began in
2009, before the start of restoration work in 2010. Monitoring
continued through 2015, five years after completion of the
restoration work, to document changes that occurred as a
result of restoration.
Monitoring results for select hypotheses are presented
on the following pages. Complete results are provided in
downloadable reports (see page 16).

Soon after the project was completed, the new south levee held
back floodwater, protecting the neighboring farm.
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Objective 1:

Objective 2:

RESTORE ECOLOGICAL PROCESSES AND STRUCTURE

RESTORE AND I MPROVE FRESHWATER TIDAL REARING

Hypotheses:
1. Replacement and revised operation of the floodgate
will result in increased tidal amplitude and water
elevations upstream of the new floodgate, particularly
during the spring juvenile Chinook migration period.
2. Restoration of tidal exchange will increase twice-daily
mixing of waters in Fisher Slough, increasing oxygen
levels and reducing temperatures, particularly during
the summer months.
3. Relocation of the confining levees will restore 60 acres
of tidal marsh.
4. Restored tidal exchange, levee setback, and greater
inundation will result in accretion and aggradation of
the ground surface in tidal marsh areas.
5. Restoration of tidal, fluvial, and sediment processes
(and limited planting) will result in re-colonization of
the site by native freshwater wetland emergent, scrubshrub, and forested wetland and riparian plants.
6. Restoring a natural and more variable tidal regime will
reduce the cover of reed canarygrass.
7. Restored tidal exchange will reintroduce sediment
transport and scouring of tidal channels on the project
site, resulting in the creation of greater overall channel
area and a more complex channel network.

HABITAT FOR JUVENILE CHINOOK SALMON

Hypotheses:
8. Chinook salmon abundances will be similar above and
below the new floodgates during the majority of the
migration period from February 1 through August 15.
9. Juvenile Chinook salmon will utilize restored
channels and marshes at densities similar to other
Skagit freshwater tidal marshes, adjusted for
landscape connectivity.
Objective 3:

RESTORE PASSAGE FOR COHO AND CHUM SALMON
SPAWNING ACCESS

Hypotheses:
10. Floodgate operation will improve fish passage opportunity
for coho and chum compared to pre-project conditions.
11. Removal of the passage barrier at old drainage ditch will
result in more natural channel profile through this area.
Objective 4:

IMPROVE FLOOD STORAGE AND PROTECT ADJACENT
FARM USES

Hypothesis:
12. Levee setback and restoration of tidal exchange will result
in 310 acre-feet available for floodwater storage—because
of greater floodplain and channel area—during high flows.
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Measuring the Benefits

Objective 1:

RESTORE ECOLOGICAL PROCESSES AND STRUCTURE

Natural Ebb and Flow of Tides Restored

Prior to the restoration project, the antiquated floodgates at Fisher Slough closed automatically as soon as the tide started
to come in. The closed gates blocked the natural water flow that is required to form and maintain a thriving tidal wetland
capable of supporting juvenile Chinook salmon. After installation of the new floodgates, the timing and height of the tides
were nearly identical on both sides of the floodgates—in the river and slough—showing that natural tidal conditions had
been restored for the benefit of the marsh and fish.
FIve TImes More Marsh Habitat

Before the restoration project, only approximately ten acres
of Fisher Slough experienced tidal flooding. After restoration,
more than five times as much area—56 acres—was flooded
by the tides and functioned as a tidal wetland, providing
habitat for juvenile Chinook and other fish.

New Tidal Channels for Young Salmon

After restoration, the marsh had 5.8 acres of tidal channels,
which serve as important habitat for juvenile Chinook salmon.
Of that total, 1.29 acres were dead-end, or “blind,” tidal
channels—the most beneficial for rearing fish. Scientists had
predicted 1.48 acres of blind tidal channels, so additional blind
tidal channels are likely to develop over time.

Aerial photograph of Fisher Slough after restoration, showing part of the new tidal marsh and channels.
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Plant Species Continue to Respond to Restoration

In marsh areas that had been disturbed during construction,
project participants planted seeds of seven species
characteristic of other tidal marshes in the Skagit River delta.
Natural seeding from nearby plants also helped to restore the
native vegetation.
Immediately after restoration, plants associated with
ponds dominated, but within two years the vegetation shifted
toward a freshwater wetland community. The plants at Fisher
Slough differed from those growing at similar elevations in
other Skagit delta wetlands (see photos at right) because the
other wetlands have some salinity, whereas Fisher Slough is
a tidal freshwater wetland. The plant community at Fisher
Slough appeared to still be evolving over time. All of the
native plants provide food for waterfowl and shorebirds, which
have been seen in abundance at the site.

The restored slough
had 56 acres of
marsh habitat,
compared to 10
acres before.

Vegetation in Fisher Slough soon after restoration (lower) differed
from vegetation in a typical nearby low-salinity tidal marsh (upper).

Plants in other Skagit delta marshes usually include Lyngbye’s
sedge (Carex lyngbyei), American three-square (Schoenoplectus
pungens), common spikerush (Eleocharis palustris), and softstem bulrush (Schoenoplectus tabernaemontani). In contrast,
the tidal freshwater wetland at Fisher Slough had ribbonleaf
pondweed (Potamogeton epihydrus), wapato (Sagittaria
latifolia), water-starwort (Callitriche sp.), ovate spikerush
(Eleocharis ovata), and burr-reed (Sparganium eurycarpum).

Invasive Reed Canarygrass Poses an Ongoing Challenge

Invasive reed canarygrass was present at Fisher Slough before the
restoration project. While eradicating it was not feasible due to nearby
seed sources, the project team removed some reed canarygrass along with
the old levee and also reduced its coverage along the slough and tributaries
before restoring native trees and shrubs. From 2010 to 2015, the total
acreage of reed canarygrass within the site decreased from 19.3 acres to
15.7 acres. However, the area of reed canarygrass along the eastern edge
of the marsh increased from 2013 to 2015. The Nature Conservancy will
continue to observe the reed canarygrass to determine if further control is
needed to establish riparian plantings.
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Measuring the Benefits

Objective 2:
RESTORE AND I MPROVE FRESHWATER TIDAL REARING HABITAT FOR JUVENILE CHINOOK SALMON

Greater Numbers of Juvenile Chinook Salmon

Scientists found ten times as many juvenile Chinook
salmon in Fisher Slough after restoration. The increase in
marsh area and the better-functioning floodgates were the
primary factors. The restored marsh provided habitat for
approximately 22,000 additional smolts, or 5,300 more than
had been estimated in the Skagit Chinook Recovery Plan.

Faster G rowth o f J u ve ni l e Chi no o k S a l m o n

Measurements of juvenile Chinook salmon showed that
they were 5.2 millimeters longer than before restoration.
Scientists believe that the larger marsh after restoration offered
the young salmon both more cool-water feeding areas and
pockets of warmer water where they could metabolize more
efficiently, and grow faster.

For more information:
Fisher Slough Tidal Marsh Restoration 2015 Report		

skagitcoop.org/wp-content/uploads/2015MonitorReport_Final_062316.pdf

Juvenile Chinook Salmon Utilization of Habitat Associated
with the Fisher Slough Restoration Project, 2009–2015
skagitcoop.org/wp-content/uploads/2015-FisherSl-Chinook-04-26-17_Final.pdf
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The restored marsh
provided habitat for
22,000 more smolts,
which grew faster in the
favorable conditions.

Better Access to Juvenile Salmon Rearing Habitat

Before restoration, the old floodgates stayed closed approximately half of the time during the spring months,
blocking juvenile Chinook salmon and other fish from entering Fisher Slough. The newly installed floodgates
remain open more than 90 percent of the time during the spring migration of juvenile Chinook salmon.

Objective 3:

RESTORE PASSAGE FOR COHO AND CHUM SALMON SPAWNING ACCESS
More Access to Fifteen Miles
of Spawning Habitat

The new floodgates open daily during the fall
and winter when adult salmon are returning
to spawn. This makes it possible for coho and
chum salmon to access fifteen miles of
streambed that previously were unavailable
during periods of low flow.

17

Measuring the Benefits

Objective 4:

IMPROVE FLOOD STORAGE AND PROTECT ADJACENT FARM USES
Flood Storage Capacity Increased 380 Percent

The flood storage capacity of Fisher Slough increased from 64 acre-feet to 309 acrefeet after the levee setback was completed. Relocating the levee enlarged the “bathtub”
of space available for floodwater storage. The additional 245 acre-feet of storage was
predicted to contain a five-year tributary event, which is the most frequent and costly
type of flood for local jurisdictions and landowners in Fisher Slough and its tributaries.
After project completion, a ten-year tributary event occurred, and the new levee system
successfully contained the floodwaters, showing that the system provides protection
against even larger events than predicted.

Before the project, Fisher Slough had a floodwater storage capacity of only 64 acre-feet. The colors on this aerial photograph from 2006
represent elevation data used to determine flood storage capacity. The slough was tightly constrained by the north and south levees.

Elevation (feet)
13–14
12–13
11–12
10–11
9–10
8–9
7–8
6–7
5–6
4–5
Project Boundary
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After restoration, the slough
provided almost five times
as much flood storage capacity.

After the project, Fisher Slough had nearly five times as much flood storage capacity. This aerial photograph from 2016 shows that the lowelevation tidal marsh area is greatly expanded, allowing the slough to store a large volume of floodwater.

Elevation (feet)
13–14
12–13
11–12
10–11
9–10
8–9
7–8
6–7
5–6
4–5
Project Boundary
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Measuring the Benefits

SO C IOECO N O M I C B E NE FITS FO R P U G E T SO U ND
Short-term Benefits

The Fisher Slough restoration project injected nearly $8 million into the economy of Puget Sound over a period of eleven years.
Project funding touched 300 jobs for construction workers, engineers, scientists, and others who put in more than 47,000 hours
of labor during design and construction alone. The project involved 16 companies and other organizations, most of which were
based between Seattle and Bellingham. At least 60 other companies provided materials, supplies, and services.

job has kept my family in employment for three years. I’ve
“ This
had up to 20 employees at a time work the job throughout plus

subs, so you’re looking at 50-plus guys just on my end. It’s a pretty
big impact in the community because 90% of us live locally and
we’ve lived here all our lives. It’s fun to work close to home and be
able to do something to help the community and the fish.

”

Craig Holmgren
Interwest Construction, Inc.

For more information:
Socioeconomic Benefits of the Fisher Slough Restoration Project		

www.habitat.noaa.gov/partners/toolkits/restorationjobs/oregon_washington/economic_reports/fisher_slough_benefits_final_2012to1226.pdf
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Long-term Benefits

A focus group of farmers, dike and drainage district managers,
local government officials, and other stakeholders were
interviewed, and they identified the benefits they received from
the Fisher Slough project. The direct benefits included reduced
flood risks and lower operation and maintenance costs, but
stakeholders also emphasized the value of new knowledge and
stronger relationships gained during the project that would
pay off in future community efforts. A socioeconomic analysis
estimated the value of the benefits at $9 million to $20
million over the next fifty years. That estimate included only
some of the benefits identified by the focus group; the other
benefits were not easily quantifiable.
Benefits included in economic estimate of long-term value:
• New drainage and irrigation infrastructure reduces annual
costs for operation and maintenance, energy consumption,
and dredging.
• Reduced flooding may allow planting of higher-valued crops
and investments in greenhouses and other permanent
structures, increasing farmers’ annual incomes.
• Improved flood storage capacity reduces damage to
roads and bridges, homes, businesses, and other properties
downstream and upstream.
• Newly forged and strengthened relationships through
collaboration enhance the community’s ability to solve
problems and achieve results in the future.
• The restored tidal marsh habitat counts toward obligations
of the Skagit Delta Tidegates and Fish Initiative
Implementation Agreement, reducing the overall costs and
providing farmers and other landowners with regulatory
predictability.
Additional benefits not quantified:
• Improvements in the ecosystem, such as increased salmon
populations, could lead to larger catches for tribal
and commercial fishermen, support more recreational
opportunities, and provide better water quality.

COMMUNI T Y ENGAGEMENT

Local students and community members volunteered
for a total of 618 hours to plant native trees and shrubs.
Their efforts made it possible to restore upland habitat
at Fisher Slough and cultivated connections of local
people with this valuable ecosystem.

• Reduced flooding and new infrastructure reduces the risk
of catastrophic failure of infrastructure.
• Reduced flooding lessens damage to crops from rot,
washouts, and pests.
• Expanded expertise and knowledge of tidal wetland
restoration has the potential to reduce the costs and increase
the success of future projects.

only did it help recover threatened salmon habitat,
“ Not
not only did it provide significant jobs, but it also it
provided long-term benefits to the community. ”

Polly Hicks
National Oceanic and Atmospheric Administration
21

Measuring the Benefits

PROJECT MET OR EXCEEDED ALL GOALS AND OBJECTIVES

Monitoring results from 2009 through 2015 demonstrated
that the Fisher Slough restoration project achieved all of the
partners' goals for restoring fish habitat, supporting agriculture
on neighboring lands, and improving flood protection.

South Fork
Skagit River

The multiple-benefits
approach and relationships
developed on the Fisher Slough
project have resulted in new,
large-scale collaborations.

Aerial photograph of Fisher Slough in 2016, showing marsh
vegetation and tidal creeks five years after restoration
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LESSO NS L EA R N E D

Many groups benefited
from a project that might
never have happened had it
focused on only a single goal.
THE FISHER SLOUGH RESTORATION PROJECT offers valuable lessons for future initiatives

that seek to conduct major ecosystem restoration work affecting multiple interests and
stakeholder groups.

Developing projects that offer outcomes for a variety of stakeholders and tribal trustees—and treating
their goals equally—builds broad support and makes it possible to advance everyone’s interests.
From the inception of the Fisher Slough restoration effort, The Nature Conservancy, Dike District 3, Drainage and
Irrigation District 17, and the tribes worked hand in hand to develop the project’s mission statement, goals, and
objectives. As a group, the partners established an understanding that all goals would be treated equally throughout the
project. The ecological goal of restoring Chinook salmon rearing habitat, for example, was
not weighted more heavily than the goals of protecting farmland or increasing floodwater storage. This approach
fostered collaboration toward successfully achieving all aspects of the project. By doing so, all of the groups benefited
from a project that might never have happened had it focused on only a single goal.

Engaging partners, tribal trustees, and stakeholders early and often is crucial to understand
their needs, to earn their trust and support, and to benefit from their knowledge.
Dike District 3 and Drainage and Irrigation District 17 participated in review of the feasibility and design
documents, and their input was incorporated at each step of the process. Throughout the project, the Technical
Advisory Committee—which included the dike and drainage districts, tribes, agricultural interest groups,
permitting agencies, and funders—played an important role. Engaging so many participants in the process took
considerable time but yielded valuable insights, a technically stronger project, more rapid permitting, a broader
base of support, and a network of relationships from which new projects have emerged.
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Scoping out costs and obtaining funding for large construction projects intended to address
multiple goals is exceptionally challenging and requires novel, adaptive funding mechanisms.
The true costs of large construction projects are difficult to estimate in advance. Those interested in conducting
similar projects should carefully consider the full costs, which are most accurately estimated on completion
of the design phase. Despite thorough planning and close coordination among project partners, the Fisher
Slough project encountered unexpected changes that required additional funding, which was not immediately
available. Adaptive funding mechanisms should be developed to address such changes in costs, particularly for
smaller organizations without resources to temporarily carry a project financially themselves. The multiplebenefits project approach posed special funding challenges: some funding entities focus on a single issue and
would not pay for elements of the Fisher Slough project that did not have direct benefits for fish. Funders
willing to support multiple-benefits projects are critical for restoration of ecosystems. A majority of the
Fisher Slough project was funded through NOAA American Recovery and Reinvestment Act (ARRA) funding,
which targeted projects that provided economic and fish benefits. However, ARRA was a one-time funding
opportunity, and more multiple-benefit funding programs and flexibility within existing programs are needed
to support future projects.

Several approaches to managing risk should be used for restoration projects of this scale
and complexity.
Conducting thorough upfront investigations and modeling during the feasibility and design phase—such as
detailed soils testing, fully understanding permitting processes, and field sampling to identify whether cultural
resources are likely to be encountered during construction—reduces the risk of costly changes and delays later in
the project. During the construction phase, The Nature Conservancy hired an owner’s representative to provide
daily, on-site construction observation, which reduced the risk of problems going unseen and unresolved. Liability
responsibilities associated with the Fisher Slough project were a significant issue that required consultation with
technical experts to address through contract terms, insurance, bonding, agreements, and other mechanisms.

Conducting sufficient monitoring before and after implementing the restoration work is critical
for evaluating outcomes, informing adaptive management, and maximizing the project’s benefits.
Collecting multiple years of data characterizing conditions before and after the restoration project makes it
possible to determine if project objectives are being met. In the Fisher Slough project, funding was available for
only a single year of data collection before restoration began. This made it difficult to determine if the pre-project
data were representative of average conditions and to characterize some changes associated with the restoration.
However, the detailed monitoring plan that was developed early in the design phase did enable the project
partners to focus on key questions related to the objectives, thus minimizing monitoring costs while obtaining
enough information to evaluate outcomes relative to objectives.
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LOO K I NG FO RWA R D

True collaboration enabled the
Fisher Slough project to overcome
past conflicts and to achieve
multiple goals for fish, farmers,
and flood control.

Robust monitoring made it possible
for all stakeholders to see that the
project accomplished their goals.

Strengthened relationships have
led to expanded restoration work,
and the multiple-benefits approach
is being adopted in other Puget
Sound floodplains and estuaries.

[dike and drainage] commissioners
“ The
and the landowners, we’re not engineers,

but we live here and we know what works.
And they listened to us.

”

Dave Olson
Commissioner, Dike District 3
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all my experience in the Skagit Valley as a
“ Infarmer,
this is one of the best things that’s ever
happened. I look forward to the next project. ”
Keith Morrison
Farmer and
Commissioner, Drainage and Irrigation District 17
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