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Ecesis is published quarterly by the California Society for Ecological
Restoration, a nonprofit corporation, as a service to its members.
Newsletter contributions of all types are welcome and may be submitted to
any of the regional directors (see page 3). Articles should be sent as a word
processing document and accompanying images sent as jpg or tif files. 

I have had the great opportunity to work in the world of ecological
restoration for over 20 years. During that time I have worked on
hundreds of projects with some of the finest ecologists in
California. A common theme over the years has been how
successful are the projects we design and implement? It can be
argued that a successful project is the result of meeting all of the
permit requirements in terms of target goals. My argument is that
of the “Field of Dreams” concept…”build it and they will come.”

Undoubtedly we have a commitment to meet the standards set by
the regulatory agencies, I certainly would not suggest that should
be ignored. However, I have witnessed projects that have been
scrutinized for lacking in the original goals of the project when it
pertains to mitigation. Does that mean the habitat value is not
functional?
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power source. Soil amendments, solar power, and over-planting
with all the appropriate species are a few of adjustments that have
been planned based on past experiences with similar projects.
However, as you might expect, the sites are having difficulty
meeting the success criteria. The design changes have provided
additional constraints, growing larger container stock in an area
with short growing season and planting window have increased
the cost to accomplish the work. Adaptive management features
have been implemented and are on-going. Does all of this mean
we are not making a difference?

First, consider the alternative: Tailing piles have provided little or
no ecological value to the river and insignificant habitat support,
regeneration is nearly impossible, and these conditions have
existed for years without change.

Then realize, it’s not all as bad as it sounds. I have visited some of
the less successful projects — still unable to meet the goals of the
original design or permit requirements — yet there is well-
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Can We Make a Difference? continued from page 1

Often times the target goals of a project are not reasonable in the
timeframe allotted for the work. The sites can be challenging,
and the resources limited. The challenges of dealing with
unforeseen issues can be costly. Even the best laid plans for a
project do not account for all the possible outcomes or shortfalls. 

As an industry we have amazing resources, incredibly talented
people with an abundance of experience, and because of this I
believe we are making a difference! We attend workshops,
network with colleagues, and continue to hone our skills and
increase our knowledge sets with the latest research. We have
developed protocols such as Adaptive Management to provide a
mechanism for unforeseen constraints. 

I have had the opportunity to work on the Trinity River the past
couple of years, providing wetland, riparian, and upland
mitigation for fish-rearing habitats. The sites are located in and
around tailing piles amassed from years of mining. The soils are
depleted of nutrients, with little or no soil stratification. The sites
are remote, have issues with access, and typically do not have a

continued next page
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established vegetation, the fish are using the rearing channels, deposition is shaping
the landscape to aid in regeneration, and adaptive management features are being
implemented based on what we’ve learned from our failures. When you stroll
through these sites, you will find a lot of very good qualities; and the numbers are
showing trends with a positive trajectory toward developing valued habitat. I would
suggest this shows that we are making a difference. It may not be in the allotted
timeframe that is expected, but it is positive, and we are learning everyday how we
can improve the opportunities for accelerated success. I have been told by many
long-time restoration ecologists that they have learned more from their failures
than from their successes. I am guessing that many reading this article are nodding
their heads, and also that most of us feel we are making a difference. As long as we
keep learning, and accept that our failures are there for us to learn from, we will
always make a difference. There are many more obstacles and unforeseen
constraints just around the corner, so keep the faith.
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Can We Make a Difference? continued from page 1

Have you moved? 
Are you planning to?

Don’t forget to let us know your new address.
Even if you dutifully file a forwarding order, it
doesn’t necessarily mean the post office will
comply with that order. We continue to see too
much returned mail. 

Save SERCAL the time and additional postage
and yourself the headache of delayed mail — send a postcard or email the
SERCAL Administrative Office with your new contact information. It will
make everybody happy! Thank you !
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A successful restoration project can be determined by its
successful functionality. These challenges are significant for
large-scale projects due to their broad goals and limited ongoing
funding. There have been large investments and minimal
management along the Sacramento River in northern California.
The goal of The Kachituli Oxbow Mitigation Site was to
transform a degraded environmental system and replace it with a
functioning riparian habitat without hydrologic assistance from
the adjacent Sacramento River. The site is like no other due to the
hydrology and the water source that is primarily fed from
the water table and precipitation. The design of the Kachituli
site was portrayed as a radical concept and was expressed with
skepticism by many. A CRAM-based assessment was conducted
in the spring of 2014 to evaluate the structure and function of the
Kachituli system twenty years after its restoration.

Construction of the Kachituli Restoration Site began in 1991,
and revegetation of the site began in the winter of 1992,
continuing through the following spring. At the time of
development, Kachituli was the largest riparian restoration
located west of the Mississippi River and the first of its kind in
California — a constructed oxbow and riparian habitat. Its initial
purpose was to provide native riparian vegetation, which
includes cottonwood (Populus sect. Aigeiros) forest, elderberry
(Sambucus) savannah, and valley oak (Quercus lobata)

woodland. The revegetation design mitigated the loss of
comparable habitat at the Lighthouse Marina Project Site,
seven miles downriver in West Sacramento. Dr. David Kelley &
Associates and Sierra View Landscaping were the chief
developers of the Kachituli site. Kelley stated that finding the
water table was a primary goal, which would determine the
depth of the wetland itself, thus determining the soil and
vegetation elevation around it. After excavation of the oxbow had
concluded, a drip system was initially installed to sustain the
revegetation process; it was to be removed after the revegetation
was established during the first 5 years. Kelley’s team managed
Kachituli during those years, which meant overseeing
irrigation, weed control, and invasive control. Kachituli would
continue to function from the natural groundwater.

Kelley and his team conducted intensive background work that
included aerial reconnaissance, examination of maps and atlases,
and speaking with local experts. The reference sites studied for
vegetation composition, soil characteristics, and hydrological
components were comparable examples of oxbow lakes —
remnants of abandoned channels of the old Sacramento River.
Two of these reference sites are Mary Lake and Old River, near
Knights Landing. These oxbows sustain dense riparian
vegetation and wildlife habitat, such as birds, deer, and raccoons
which mirrored what Kachituli was designed to sustain.

The Kachituli Oxbow Restoration Mitigation Site, 
20 Years Later: A CRAM-based Assessment 
by Andrew F. McGuirk, Restoration Resources

Left: Katchituli grasslands. 

Above: Aerial view of oxbow in the winter.
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continued next page

The study of the Kachituli Mitigation Restoration Site was
conducted to compare the effectiveness of a depressional
wetland with other depressional wetlands throughout the Bay
Delta region. The results of our field research show just how
effective a well-designed and constructed wetland habitat can
parallel a naturally-occurring wetland habitat.

Kachituli requires an above-average buffer to sustain a
functioning and a growing wetland. Compared to other
depressional wetlands in the Bay Delta region, Kachituli’s score of
56% was about average, which still speaks well for a constructed
wetland.

Kachituli’s hydrological functionality is exceptional. It ranks with
some of the most natural and functioning wetland habitats. Some
of the 100% hydrologic scores came from wetlands on the
California coast, such as Bodega Dunes and Drakes Estero Pond,
which are constantly flooded due to high tide. This proves that
Kachituli’s hydrology is working.

The physical structure attribute score tells how diverse the
patch richness is onsite and the topographical complexity
determines the interspersion of patch richness. The score — 75%
— was well above average when compared to other depressional
wetlands in the region. Again, this provides evidence that, like
the natural depressional wetlands, Kachituli is providing habitat

The Kachituli Oxbow Restoration Mitigation Site, 20 Years Later continued

The hydrologic function of Kachituli is limited due to disconnect
to the Sacramento River’s hydrological sources; instead it
functions from groundwater. This functionality was assessed
throughout the site and excavation specifications were developed
accordingly. To ensure success of a functioning plant community,
an irrigation system was put in place, which operated with new
pumps and existing pumps that were used for prior agricultural
farming.

The design of Kachituli implemented various plant communities
into the site. The wetland area was designed to be a suitable
habitat for hardstem bulrush and cattail. Willows were planted
on the lowest portion of the slope with the ascending portion
of the slope suitable for boxelder and cottonwood. The willows
planted included four different species, red willow (Salix
laevigata), sandbar willow (S. hindsiana), Goodding’s willow (S.
gooddingii), and Arroyo willow (S. lasiolepis).

The methodology for vegetation analysis was conducted using
standard field techniques through the CRAM framework. Dr.
Michelle Stevens, an environmental studies professor at
California State University Sacramento, guided the CRAM
assessment using a stratified random sample area — the wetland
was separated into five transects, where the line intercept method
was used to measure densely dominated vegetation.

Left: Katchituli oxbow lake. 

Above: Aerial view in the summer.



Ecesis 6 Winter 2014    Volume 23, Issue 4

References

Barbour, M. G., Burk, J. H., & Pitts, W. D. (1987). Terrestrial Plant
Ecology (2nd ed.).

Barbour, M. G., Keeler-Wolf, T., & Schoenherr, A. A. (2007).
Terrestrial Vegetation of California (3rd ed.).

CRAM. (2014). California Rapid Assessment Method for Wetlands
Users Manual Version 6.1. California Rapid Assessment Method.

Cultural Resources Unlimited. (1990). A Cultural Resources Study
for Kachituli Oxbow Yolo County, California.

Golet, G., Brown, D., Carlson, M., Gardali, T., Henderson, A., Holl,
K., et al. (2013). Successes, Failures and Suggested Future
Directions for Ecosystem Restoration of the Middle Sacramento
River, California. San Francisco Estuary and Watershed Science,
11(3).

Hey, D., & Philippi, N. (1999). A case for wetland restoration. New
York, USA: John Wiley and Sons.

Kelley, D. B. (1990). Kachituli Oxbow Revegetation Plan. Kelley and
Associates.

Kelley, D. B. (n.d.). Personal Communtication. (A. F. McGuirk,
Interviewer) Sacramento, California, United States.

Miriam Green Associates, K. a. (1990). Kachituli Oxbow
Revegetation Plan; A Proposal for Off-Site Mitigation for the
Lighthouse Marina Project, West Sacramento, California.
Lighthouse Marina and Riverbend Development.

The National Cooperative Soil Survey. (2011). Custom Soil Resource
Report for Sacramento County, California, and Yolo County,
California: Kachituli Oxbow. United States Department of
Agriculture, Natual Resources Conservation Service.

Tockner, K., & Stanford, J. A. (2002). Riverine flood plains: present
state and future trends. Environmental Conservation, 29(3), 308-
330.

The Kachituli Oxbow Restoration Mitigation Site, 20 Years Later continued

for many different species of plants and animals. The plant
palette shows how diverse Kachituli has become over the past
twenty years — the natural dispersal of vegetation has resulted
in a self-sustainable riparian habitat — and Kachituli earned a
biotic structure score of 66%, well above average.

After the first 5 monitoring years had ended, the systematic
irrigation was halted and the site was to be naturally irrigated by
groundwater and precipitation. Kachituli also had minimal
management after the monitoring period which brought invasive
species, mainly grasses, into the site. Management is certainly
something that Kachituli can benefit from, such as weeding,
trash clean up, and irrigation hose removal.

Kachituli’s overall CRAM score is a 74%, which is well above
average. This percentage comes from the combination of four
attribute scores, buffer and landscape, hydrology, physical
structure, and biotic structure. Compared to other natural
wetlands in the region, Kachituli is seen as an efficient
depressional wetland that continues to provide habitat for a
diverse array of species.

Kachituli was the first of its kind to provide a constructed
riparian habitat that would eventually be sa elf-sustaining and
productive ecosystem. This study delivers evidence that the
design implemented over 20 years ago is not only working, but
continues to produce pristine habitat, which in turn, continues to
build a thriving ecosystem for years to come. We can also say the
Kachituli wetland is functioning well enough to be used as a
reference site for future depressional wetland restoration projects
as well as a restoration trajectory due to its favorable
comparisons with some of the most functioning depressional
wetlands in the Bay Delta region. 

Right: Katchituli riparian tree line.
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The East Contra Costa County Habitat Conservation
Plan/Natural Community Conservation (“Plan”) is beginning
to have an impact in biologically-rich, fast-growing east
Contra Costa County. In the seven years since the Plan’s
adoption, 28 properties totaling approximately 12,000 acres, or
18.75 square miles of habitat, have been acquired with several
more properties under consideration. Chosen for their wildlife
value, most of them are also spectacularly beautiful. 

Part Coast Range, part Central Valley, the slopes of Mount
Diablo east to Byron support a wide variety of unique habitats
and species. Many of the species that inhabit this region are so
rare that they are listed under the California and Federal
Endangered Species Acts as threatened or endangered. 

The East Contra Costa County Habitat Conservancy
(“Conservancy”) is the agency tasked with implementing the East

Contra Costa County Plan. The Plan proactively addresses the
long-term conservation needs in the region by strengthening
local control over land use and providing greater flexibility in
meeting other needs such as housing, transportation, and
economic growth. 

Streamlining the Permit Process

The Plan provides a regional conservation and development
framework that protects natural resources while improving and
streamlining the permit process for take coverage of state and
federally listed species and impacts to sensitive habitat and
resources. Permits issued by the U.S. Fish and Wildlife Service
and the California Department of Fish and Wildlife in 2007 allow
the Permittees (Contra Costa County; the cities of Brentwood,
Clayton, Oakley, and Pittsburg; the East Contra Costa County
Habitat Conservancy; the Contra Costa County Flood Control
and Water Conservation District; and the East Bay Regional Park
District) to comply with the federal Endangered Species Act and
California’s Natural Community Conservation Planning Act. In
May 2012, the Corps issued a Regional General Permit (RGP)

Habitat Conservation
in Eastern Contra
Costa County
by Abigail Fateman, Interim Executive Director of 
the East Contra Costa County Habitat
Conservancy. Photos by author.

continued next page

U.S. Secretary of the Interior Sally Jewell (center, in turquoise) visits Kreigor
Peak with local staff and dignitaries to discuss conservation successes and
take in sweeping views of land conserved through the East Contra Costa
County Plan. Photo: May 2014.
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related to the Plan. The RGP is designed to streamline wetland
permitting in the Plan area by coordinating the avoidance,
minimization, and mitigation measures in the Plan with the
Corps’ wetland permitting requirements. Currently, the RGP
only relates to the Clean Water Act Section 404 permits, but
discussions are ongoing with the State Board and Regional Water
Quality Control Boards to coordinate their requirements with
the RGP and the Plan. 

These permits issued to the Conservancy enable project
proponents to receive their endangered species approvals
through the cities and County in the Plan area.

Over the 30-year permit term, impacts from urban development
and rural infrastructure projects will be offset by the creation of a
Preserve System managed for the benefit of 28 covered species, as
well as the natural communities that they, and hundreds of other
species, depend on for habitat.

33,000 Acres — 52 square miles — to be preserved

The preliminary conservation strategy in the Plan calls for the
acquisition of up to 33,000 new acres — 150% of the area of
Mount Diablo State Park — over 30 years. It will protect land
around the State Park and better connect Black Diamond Mines,
the Concord Naval Weapons Station, Cowell Ranch State Park,
Morgan Territory, Round Valley, Vasco Caves, Brushy Peak, and
other open lands to the south. 

The Plan took effect just as the development market ground to a
halt, stalling development fee revenues but enabling an early
focus on land acquisition and habitat restoration. That focus is
beginning to show results. 

With East Bay Regional Park District (EBRPD) as the key
acquisition partner, approximately 12,000 acres of land have been
acquired with additional parcels under contract to be acquired.

Habitat Conservation in Eastern Contra Costa County continued

This map shows the protected lands in eastern Contra Costa County as of October 2014. 

continued next page
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These 12,000 acres protect a diverse range of habitats from alkali
vernal pools in the southeast, to high elevations of chaparral and
oak woodland in the northwest of the region.

Restoration and Management — Necessary Complements
to Preservation

The Conservancy is involved in much more than land acquisition
and habitat preservation. The Conservancy is also involved in
actively restoring and managing habitats for species. Since the
completion of the first acquisition, the Conservancy has
embarked on an aggressive restoration program, with the eighth
wetland restoration project completed in October 2014. 

These Projects provide important habitat for many endangered
and threatened species in eastern Contra Costa County including

California red-legged frog, California tiger salamander, rare fairy
shrimp species, and various species of rare plants. These features
also perform important hydrologic functions — capturing
sediment, slowing runoff and recharging ground water.

Restoration projects have varied in size and scope across the
preserve system of acquired lands. Ranging from small vernal
pool creation to large creek channel restoration projects, the
Conservancy works with restoration ecologists, scientists and
construction firms to design and construct these projects. 

Every project requires post construction management and
monitoring to ensure that site specific restoration targets are met.
The Conservancy works with biologists, EBRPD staff and
grazing tenants to manage the restored habitat and surrounding
conserved property.

For more information about the East Contra Costa County
Habitat Conservancy visit: www.cocohcp.org

References

Contra Costa County; the cities of Brentwood, Clayton, Oakley,
and Pittsburg; the East Contra Costa County Habitat
Conservancy; the Contra Costa County Flood Control and Water
Conservation District; and the East Bay Regional Park District.

Habitat Conservation in Eastern Contra Costa County continued

Left: Contractor (Restoration Resources) carefully places
boulders to construct a series of rock and log step pools as
part of the Hess Creek Channel Restoration Project. Project
Designed by H.T. Harvey & Associates and Balance
Hydrologics. Photo: October 2014.

Right: A small pool (designed by Monk and Associates,
constructed by Patterson Taber General Engineering) created
in October 2012 was designed to support listed vernal pool
fairy shrimp. Photo: December 2012.
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Many Thanks to Our Special Members…
2014

$1,000 Summit Circle: 
DUDEK Encinitas

Sustaining Business $500 
Helix Environmental Construction Group La Mesa

Integrated Environmental Restoration Services
Tahoe City

RECON Environmental, Inc. San Diego

S & S Seeds, Inc. Carpinteria

Westervelt Ecological Services Sacramento

Contributing Business $250 
cbec, inc., eco engineering West Sacramento

E. Read & Associates Orange

H.T. Harvey & Associates Los Gatos

Habitat Restoration Sciences, Inc. Carlsbad

Northwest Hydraulic Consultants, Inc.
West Sacramento

Olofson Environmental Oakland

Orange County Parks Irvine

Sacramento Area Flood Control Agency

Santa Clara Valley Water District San Jose

Sustaining Individual $100 
John Anderson Hedgerow Farms Winters

Harold C. Appleton Prunuske Chatham, Inc. 

David B. Kelley K & AES, Inc. Winters

Kevin MacKay ICF International San Jose

Harry Oakes ICF International Sacramento

Liza Prunuske Prunuske Chatham, Inc.

Sustaining Individual 
Half Year $60 

Playlina Bojanowski Sonoma RCD Santa Rosa  

Michael Love Michael Love & Associates Bayside 

2015
$1,000 Summit Circle: 

Westervelt Ecological Services
Sacramento

Sustaining Business $500 
Integrated Environmental Restoration Services
Tahoe City

S & S Seeds, Inc. Carpinteria

Contributing Business $250 
Burleson Consulting, Inc. Folsom

H.T. Harvey & Associates Los Gatos & Sacramento

Olofson Environmental, Inc. Oakland

Prunuske Chatham, Inc. Sebastopol

Sustaining Individual $100 
Harold C. Appleton Prunuske Chatham, Inc. 

David B. Kelley K & AES, Inc. Winters

Kathryn Kellerman Pacifica

John Dvorak Riverside-Corona RCD

Erika Presley Riverside-Corona RCD

Diana Fish Palo Corona Ranch Carmel

Welcome New 
Members

(AS OF 16 DECEMBER 2014)
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SERCAL 2015 Membership Application/Renewal Form  

Annual Membership Dues
INDIVIDUAL BUSINESS
$15  STUDENT $50  NONPROFIT ORG.  
$45  REGULAR $250  CONTRIBUTING *
$80  JOINT SERCAL + CNGA (discounted) $500  SUSTAINING *
$100  SUSTAINING * $1,000  SUMMIT CIRCLE *

* Receive quarterly recognition in Ecesis

SERCAL’s quarterly newsletter, Ecesis, is received
with ALL rates. Additional member benefits include:

Copies of each Number of discounted 
Category Ecesis issue ** rates at SERCAL events_____________________ ____________ ___________________

Nonprofit Org. 2 1
Contributing Business 3 3
Sustaining Business 4 4
Summit Circle 6 6

**Please list the additional names to be included on the 
Ecesis mailing list in the space below this form.

________________ + _____________________  =  ___________________
DUES                                 ADDITIONAL SUPPORT        TOTAL AMOUNT PAID

_______________________________________________________________________________________________________________________
NAME                                                                                                      DATE

_______________________________________________________________________________________________________________________
COMPANY/AFFILIATION

_______________________________________________________________________________________________________________________
ADDRESS

_______________________________________________________________________________________________________________________
CITY / ZIP / COUNTY

_______________________________________________________________________________________________________________________
PHONE

_______________________________________________________________________________________________________________________
EMAIL

PAYMENT OPTIONS:
m Check enclosed (Made payable to SERCAL)

m Please charge my: m Visa  mMasterCard    Card No.: _  _  _  _  -  _  _  _  _  -  _  _  _  _  -  _  _  _  _ EXP: _  _  /  _  _

Card Billing Address if different than mailing address listed above:

_______________________________________________________________________________________________________________

MAIL TO:  SERCAL Administrative Office, 2701 20th St., Bakersfield CA 93301
SCAN & EMAIL TO: smclark@lightspeed.net SECURE FAX: 661.634.9540

**Additional names (if applicable) to be included on the Ecesis mailing list:
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We feel so renewed
when we get your member

dues before 2015!

Thanks for all you do to

restore ecological health to

California’s native habitats

and natural diversity. 

Please join us in 2015 —

conference, fieldtrips,

and workshops! — as we

continue to delve into the

many and varied aspects of

ecological restoration.


