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Abstract: 

Improving Watershed Health Through Large-Scale Wetland Restoration

By Lorraine Parsons  and Amelia Ryan

Wetlands are believed to play many important functions for both wildlife and humans.  

However, these functions are lost when wetlands are developed or altered.  TomalesBay, 

located 30 miles north of San Francisco Bay, lost 50% of its wetlands in the 1940s when a 

large marsh was leveedfor a dairy ranch operation.  In 2000, the National Park Service 

bought this dairy ranch and began planning for a 613-acre wetland restoration project.  In 

2007-2008, the National Park Service restored hydrologic connectivity to the Giacomini

Ranch by removing levees, tidegates, and culverts; realigning leveedcreeks; filling drainage 

ditches; and constructing new tidal channels.  

The Park Service believed that restoration could not only improve the quality of the 

remaining degraded wetlands within the ranch, but improve overall watershed health by 

increasing habitat for both resident and migratory wildlife, as well as improve downstream 

water quality.  While TomalesBay is often viewed as pristine and is a RamsarWetland of 

International Importance, its waters have been impacted by leaking septic tanks, agriculture, 

and mercury and are designated by the state as impaired under Section 303(d).  Two-thirds 

of the Bayôs freshwater input -- the principal contaminant source -- comes from tributaries 

upstream of the GiacominiRanch, which will now be able to be filtered by the reconnected 

floodplains. 
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Abstract conté

To determine success of restoration in improving wetland functionality, the Park Service 

developed an innovative long-term monitoring program is being conducted prior to and 

after restoration in both the Project Area and reference wetlands.  Monitoring in the first 

year after restoration indicates that many of the improvements anticipated over the long-

term after the former pasturelands evolved into salt marsh wetlands are already beginning 

to occur, including increases in wildlife use; changes in the type of wildlife using the 

Project Area; substantial reduction in pollutant concentrations; and active conversion of the 

old pastures by establishment of common and uncommon salt marsh plants. 

Every plant species found in reference wetlands are already present in the Project Area 

.While overall plant species diversity is still much lower than in reference wetlands, it has 

increased significantly since year one, as has total plant cover. In addition, the site appears 

to be undergoing succession: fat hen (Atriplex triangularis), a non-native brackish marsh 

species which dominated many areas the first year, was much less common the second 

year, but was replaced in many areas by another non-native brackish marsh species, brass 

buttons (Cotulacoronopifolia).  In 2010, populations of two rare annual salt marsh plants 

colonized the restoration project area for the first time. Overall, initial indicators of plant 

community development are positive.
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Lorraine Parsons is the Chief of the Vegetation Resources Branch of Point Reyes 
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restoration.  She manages the Abbottôs Lagoon Coastal Dune Restoration Project 

and the Giacomini Wetlands Restoration Project.  In this and previous positions, she 
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Southern California and obtained her Master's degree in Biology from San Diego 

State University.

Amelia Ryan is a wetland and plant ecologist at Point Reyes National Seashore. 

She has worked at least part time on the Giacomini Project since 2003, and has 

also worked on several other wetland and plant ecology projects for the Park 

Service. Prior to working at Point Reyes NationalSeashore, she worked on a stream 

habitat restoration project for State Parks in Sonoma County. She recieved her 

undergraduate degree in Plant Biology from U.C. Davis and a master's degree in 

Biology with an emphasis in Ecology and Systemic Biology from San Francisco 

State University.
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Giacomini Wetlands
Year Two é. And Counting



A ñWatershedò Project

ü Restores 12% of wetlands along 
outer central California coast

ÁWetland restoration, NOT creation

ÁWith potential impacts to wetlands 
from sea level rise, net gain in 
functioning wetlands desperately 
needed



A ñWatershedò Project

ü A model in the National Park 
Service for restoring natural resources

ÁExemplifies the shift in strategy from strict 
conservation to management and restoration

ÁñéWill strive to achieve a longer-term goal of net 
gain of wetlands across the national park system 
through restoration of previously degraded or 
destroyed wetlands.ò

ïOne of the largest NPS restoration projects 

in the country (Everglades, Elwha Dam, and Muir  
Beach at GGNRA)

Florida Everglades

Elwha Dam

Muir Beach



A ñWatershedò Project

üA model in the National Park Service 
for restoring natural resources

ÁExemplifies the shift in approach from 
entirely NPS to collaborative effort between 
federal, state, county, and private 
organizations

ïPRNSA, State Lands Commission, ACR, TBWC, 
Local Community

ÁProject awarded Partners in Conservation 
Award from Department of Interior

ïñé.our greatest conservation legacies often 
emerge when stakeholders, agencies, and citizens 
from a wide range of backgrounds come together to 
address shared challengesé.ò  (Ken Salazar, 
Secretary DOI)



A ñWatershedò Project

üA model in the National Park Service 
for restoring natural resources

ÁExemplifies the shift in funding strategy: 
almost all money came from outside the 
NPS

ÁThrough efforts of PRNSA and SFBJV, 
project raised $6.2 million from:

× Gordon & Betty Moore Foundation

×National Fish and Wildlife Foundation

×North American Wetland Conservation Act (NAWCA)

×National Coastal Wetlands Conservation

×California Coastal Conservancy

×Wildlife Conservation Board

×NRDA ïCape Mohican Oil Spill

×Kingfisher Foundation and others

Galen Leeds



A ñWatershedò Project

üFrom conception to completion, accelerated timeline 
relative to other tidal marsh restoration projects

ÁGiacomini Wetlands timeline
× Incorporated into GGNRA in 1980s

× 7 years from feasibility study to purchase

× 7 years for planning and design

× 2 years for construction

ÁOther California Tidal Marsh Restoration Projects

Á South Bay Salt Pond Restoration, SF Bay: >60 years

Á Napa Sonoma Marsh Restoration, SF Bay: ~20 years

Á Hamilton Wetland Restoration, SF Bay: ~27 years

Á Bolsa Chica, southern California: ~30 years

Á San Dieguito Lagoon, southern California: ~20 years



A ñWatershedò Project

üRestoration challenges minimal compared to other 
San Francisco Bay-Sacramento Delta restoration 
projects

ÁMinimal subsidence of lands

× 1-2 feet relative to undiked areas
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A ñWatershedò Project

üRestoration challenges minimal compared to other 
San Francisco Bay-Sacramento Delta restoration 
projects

ÁLack of constraining infrastructure

Robert Campbell



A ñWatershedò Project

üRestoration challenges minimal compared to other 
San Francisco Bay-Sacramento Delta restoration 
projects

Á Did not have to phase the project or use elaborate 
restoration approaches

× No gradual levee removal

×No need for interim levees or tidegates

×No need for dredge spoil placement

Á Restored using minimal excavation and grading

ÁRemoving agricultural infrastructure

ÁRemoving 3 miles of levee and tidegates

ÁFilling drainage ditches

ÁCreation of 2 miles of tidal channel



A ñWatershedò Project

üSo, what does this all really mean?

ü We should expect change to occur 
relatively rapidly, particularly in relation to 
phased restoration efforts



What Changes Have 

We Seen So Far?

Giacomini Wetlands

Galen Leeds



Giacomini Wetlands

ü Restore natural hydrologic 
and ecological processes and 
functions to a significant portion 
of the Project Area

¸ Pursue a watershed-based 

approach to restoration

Robert Campbell

üObjective now ïdetermine: have we 
achieved this?



Long-Term Monitoring

üDeveloped long-term pre- and post-
restoration monitoring program

ÁGiacomini Pre- and Post- Full 
restoration

×Passive Phase included, as well, for period when 
dairy closed, but some cows remained

ÁñReferenceò sites are natural marshes 
in Tomales Bay and nearby 
watersheds



Long-Term Monitoring

üVariables Assessed as Part of Monitoring

ÁTopography

ÁHydrology 

ÁWater Quality

ÁBirds 

ÁAmphibians

ÁFish 

ÁVegetation

ÁInvertebrates

ÁSoils and Sedimentation (SET)



Giacomini Wetlands
An Evolving Landscape



Giacomini Wetlands
An Evolving Landscape

Robert Campbell



Post-Restoration
Evolution of Former Dairy Pastures

Louis Jaffe



Post-Restoration
Evolution of Former Dairy Pastures


