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Are you on our mailing list?

To receive California WaterfrontAge, or for infor
mation on the programs or projects of the State
Coastal Conservancy, please send a note with
your name, organization, address, and affilia
tion (civic group, government agency, consult
ant, development/financial, maritime industry,
other) to:

California WaterfrontAge
State Coastal Conservancy
1330 Broadway, Suite 1100
Oakland, CA 94612
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BOgS, swamps and marshes used to
be viewed as murky and dangerous

places, best avoided and, if possible,
drained and "reclaimed." Belatedly, after
losing most ofour wetlands, we have learned
that they are richly productive environments,
essential not only to wildlife but to our own
species as well.

The term "wetland" includes wet meadows,
mudflats, ponds, fens, creeks, and sloughs. Laws are
now in place to protect them and to mitigate adverse
impacts of unavoidable development.

So now, someone who builds a marina may also be
required to construct improvements for neighboring shore
birds, install plumbing to assure tidal flushing, hire biolo
gists to supervise the growth of planted pickleweed.

Life scientists, developers, and public officials argue about
the effectiveness of the new policies requiring mitigation. Does
it work? Or is it a sham, legitimizing otherwise unacceptable
development? Might it be to wetland species what urban renewal
was to many city dwellers a couple ofdecades ago-license for habitat
destruction? Or does it offer a path-even though treacherous-out
of the dilemmas of conflicting necessities?

--- - _.~=-.=_--=========----=--------



FROM THE EXECUTIVE OFFICE
by Peter Grenell

THIS SPECIAL ISSUE OF California
WaterfrontAge is devoted to the sub

ject of wetland mitigation. The term, in
this context, has a specific meaning. It
refers to attempts to avoid, minimize, re
duce, rectify, or compensate for the ad
verse impact of development on wetland
ecosystems. Almost always, regulatory
agencies are involved.

Mitigation has been practiced in this
country for at least 15 years, but has
lately been gaining attention as devel
opment pressures on wetlands become
more intense, especially in connection
with expansion plans by port and harbor
administrations.

Because public interest demands that
mitigation efforts succeed, and because
the concept is still new, poorly under
stood, basically untested, and contro
versial, we offer this issue as a forum for
its discussion.

By and large, mitigation projects have
not proven successful, although some
exceptions exist and opportunities re
main for improving the process. Last Oc
tober, a wide range of unresolved issues
surfaced in discussions at the "National
Wetland Symposium: Mitigation of Im
pacts and Losses," organized by the As
sociation of State Wetland Managers,
Inc., and held in New Orleans.

Mitigation leads to net loss of habitat
values unless it is carried out in advance
of development, some conference par
ticipants contended. But even with ad
vanced mitigation, there is no
guarantee, given our lack of knowledge
about restoring wetland ecosystems,
that projects will accomplish what they
are supposed to.

Because policies, standards, and re
quirements are often inconsistent and
fragmented, there is no assurance, in
many cases, that any realistic effort to
mitigate damage even occurs. This is es
pecially true in the case of small devel
opments required to carry out small

mitigation efforts. Such cases frequently
result in delays of permit processing for
applicants and resource agencies.

O THER PROBLEMS have also surfaced:
lack of any relationship between

mitigation requirements and definitions
of regional wetland goals; absence of re
quired monitoring and evaluation of mit
igation efforts to determine the short
and long-term effects; and problems
with calculating costs of mitigation in
terms of capital and operations/mainte
nance, and with assigning exact
amounts of liability to permit applicants.
One way to deal with some of these
problems and uncertainties is through
mitigation banking. The concept in
volves creation or restoration of wetland
habitat in advance of proposed devel
opment. The developer is then required
to pay the costs of creating the bank site,
which are already known, and the op
erations and maintenance costs for an
agreed-upon period. The bank is estab
lished in agreement with appropriate
permitting and wildlife agencies, so its
wetland values and functions are estab
lished in advance. The existence of a
bank, and therefore of the potential for
mitigation, helps to determine whether
some developments will be enabled to
proceed.

Mitigation banks can be particularly
useful in minimizing damage from small
developments and helping developers to
avoid needless regulatory mazes. Small
developers, individually, could not be
expected to carry out their own mitiga
tion requirements expeditiously and in
a satisfactory manner. The task is diffi
cult and requires adequate skill and re
sources. A mitigation bank presents a
cooperative way of meeting regulatory
requirements.

continued on page 48
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EBB AND FLOW

Recent Coastal Conservancy
Acquisitions

Los Penasquitos Lagoon Enhancement
Plan, City of San Diego: A property of
20.08 acres, directly south of the Torrey
Pines State Reserve, with important ri
parian plant communities. The site buff
ers the sensitive resources of Los
Penasquitos Lagoon from the industrial
development of Sorrento Valley and
serves as a trap for sediment transported
from the Los Penasquitos and Carroll
Canyon watersheds. Upon reimburse
ment to the Conservancy, the land will
be incorporated into the State Depart
ment of Parks and Recreation Torrey
Pines State Reserve. The acquisition
helps to resolve complicated legal and
land use disputes.

Big Sur Viewshed Protection Program: A
two-acre parcel west of Highway 1 at
Kasler Point (Abalone Cove), adjacent to
an existing scenic overlook, for a model
"transfer of development" project; to
help Monterey County carry out the re
cently approved Big Sur Land Use Plan.
The site will be permanently preserved
and its development potential will be
transferred to an area not visible from

The meandering Big Sur coastline.

Highway 1. As the "receiver site" for de
velopment prohibited on scenic parcels,
the Conservancy will purchase approx
imately 100 acres east of Highway 1, in
the Victorine Ranch area. The agency
will work with Monterey County to de
sign several homesites on this property,
outside of scenic areas.

Recent Coastal Conservancy
Grants

H.A.R.D. Marsh Enhancement Project: A
grant of up to $57,615 to the Hayward
Area Recreation District (H.A.R.D.) for
implementation of an enhancement plan
for the H.A.R.D. Marsh, an eighty-two
acre saltmarsh located on the southeast
ern shore of San Francisco Bay.

San Dieguito River Valley Enhancement/
Restoration Program: A matching grant
of $29,000 to the City of San Diego to
develop a land acquisition program for
about 750 acres in the San Dieguito River
Valley, between EI Camino Real and In
terstate 5. The program is intended to
identify specific equitable, affordable,
and implementable strategies for resolv
ing the stalemate between the city's land
use designations and resource enhance
ment goals for the area and private prop
erty interests. Development of the land
acquisition program is the first phase of
a four-phase effort by the City of San
Diego and the Conservancy to preserve
and enhance the natural resources in the
project area.

San Mateo Baylands Bicycle Trail: A
grant of up to $495,226 to the County of
San Mateo Department of Parks and Rec
reation to construct a bicycle/pedestrian
trail from the Palo Alto Baylands Trail,
which now ends at Runnymede Street in
East Palo Alto, to Bay Road. A trail loop
for hikers will continue around the pe-



rimeter of the San Mateo Baylands Open
Space Preserve salt pond just north of
Bay Road. Included will be a parking
area on Bay Road opposite the salt pond
and a bridge from Bay Road to the salt
pond levee. Ultimately, there will be a
continuous bicycle path from Stevens
Creek in Mountain View to the Dum
barton Bridge bike lanes.

Ana Nuevo Visitor Center: A reimburs
able grant of up to $500,000 to the Ano
Nuevo Interpretive Association for the
development of a visitor center at Ano
Nuevo State Reserve in San Mateo
County. The Conservancy loan will en
able the development to begin several
years sooner than projected. Develop
ment of the visitor center will be man
aged by the Interpretive Association,
which coordinates an extensive docent
program at the Reserve. The visitor cen
ter will serve as a staging area and shel
ter for over 120,000 annual visitors who
tour the reserve in the winter to view the
rare elephant seals. It will also be a pub
lic orientation, education, and research
center.

San Luis Obispo County Coastal Parks:
A grant of up to $266,200 to the County
of San Luis Obispo for public access im
provements at two coastal parks in Cam
bria. At the northern Shamel Park
boundary, the county will restore the
Santa Rosa Creek bank and re-establish
an access trail to Moonstone Beach. The
southern edge of Shamel Park will fea
ture an expanded and enhanced picnic,

One view of the proposed Ana Nuevo Visitor Center.
A Coastal Conservancy grant will hasten construc
tion offacilities for the State Reserve's 20,000 annual
elephant seal watchers.

parking, and ocean view area, with an
access path to Moonstone Beach. The
currently undeveloped Lampton Park
site will receive parking, a restroom, a
stairway to the beach, pathways,
benches, and a blufftop overlook.

City of Carlsbad Accessways: A grant of
up to $166,515 to the City of Carlsbad to
construct several access projects at
Carlsbad State Beach in conjunction with
proposed seawall improvements de
signed to protect Carlsbad Boulevard.
Specific projects funded by the Conser
vancy grant include development of: (1)
a new access stairway on Carlsbad Bou
levard near Chestnut Avenue; (2) two
stairways from the beach to the top of
the seawall; (3) and a small parking lot
on Carlsbad Boulevard at Cherry Ave
nue. A second project involves the do
nation of an access easement at 2701
Ocean Street by the Conservancy to the
City of Carlsbad and a grant of $26,045
to fund rehabilitation of that accessway
to insure continued public access to
Carlsbad City Beach.

Long Beach Bicycle Trail: A grant of up
to $576,000 to the City of Long Beach for
the construction of a one-mile segment
of a three-mile bicycle/pedestrian trail.
The trail will complete a sixty- to sev
enty-mile bikeway system which serves
bicyclists in both Los Angeles and Or
ange Counties and will provide the final
link in the connection of the San Gabriel
and Los Angeles River Bikeways.
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Visitors to Mark Abbott Memorial Lighthouse on scenic West
Cliff Drive in Santa Cruz will soon have improved beach access.

Santa Cruz: Antonelli's Pond: A grant of
up to $53,820 to the Land Trust of Santa
Cruz County to develop access improve
ments at Antonelli's Pond in the City of
Santa Cruz, and to develop an enhance
ment plan for the pond and the Moore
Creek watershed. Access improvements
will include construction of stairways,
landings, benches, and interpretive
signing to provide for increased use at
Antonelli's Pond. The enhancement plan
will include preparation of an inventory
identifying erosion control projects in
the watershed and a water quality test
and fisheries program for restocking fish
and enhancing the wildlife habitat of An
tonelli's Pond.

City of Santa Cruz Access Improve
ments: A grant of up to $356,000 to the
City of Santa Cruz to construct a number
of access projects at Lighthouse Field
State Beach, and Cowell and Main City
Beaches. Specific projects at Lighthouse
Field State Beach to be funded include a
new access stairway north of Lighthouse
Point, major improvements to the obser
vation area at Lighthouse Point, con
struction of a restroom/changing area,
and a new access stairway 500 feet east
of Lighthouse Point. A restroom/chang
ing area, walkway and landscaping im
provements, and a disabled accessway
are scheduled for Cowell Beach. Main
Beach will receive an accessway for the
disabled along with associated parking
and signing.

Huntington Beach: 20th Street Access
way: A grant of $44,968 to the City of
Huntington Beach to build a bluff top
plaza and beach stairway at 20th Street
and Pacific Coast Highway. This project
fills a gap in a series of accessways
stretching from 9th Street to Golden
west, originally funded in 1981 by the
Conservancy's Access Program. The
new project will improve and extend the
city's Bluff Top Park by providing a land
scaped park and plaza on the top of the
bluff and a series of steps to the beach
below. The Conservancy grant is being
matched by a grant of $75,000 from Or
ange County for a total project cost of
$119,968. 0

Regional path in Shore
line Park, downtown
Long Beach, is designed
for walkers, bikers, and
the disabled.
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Wetlands Conference

A national symposium, "Mitigation of
Impacts and Losses," was held by the
Association of State Wetland Managers
in New Orleans October 8-10.

When should impacts or destruction
be considered unavoidable for regula
tory purposes? How will losses be mea
sured-by acreage or by function? What
goals and performance criteria should be
required of wetland restoration or crea
tion projects? When should off-site mit
igation be permitted? How can agencies
responsibly make decisions regarding
mitigation, given the scientific uncer
tainty that wetland habitats and func
tions can indeed be enhanced or re
created?

These and other questions remained
without definite answer at the end of the
three-day conference. However, a
framework for an evolving mitigation
philosophy emerged:

• Wetlands in their natural state have
significant values for wildlife and for so
ciety.

• Attempts to estimate these values
for mitigation purposes are inherently
difficult because wetland functions are
not adequately known.

• Values for wetlands increase as their
quantity diminishes.

• Attempts to "manage," "enhance,"
or "create" wetlands have met with
mixed success. Lack of restoration goals
and objectives, and little follow-up mon
itoring and maintenance, makes it even
more difficult to determine whether past
mitigation efforts can be defined as "suc
cessful. "

In light of these areas of agreement
and of uncertainty, conference partici
pants decided that regulatory agencies
should adopt a conservative stance on
mitigation. They should:

• reject mitigation proposals where
wetland loss is avoidable;

CONFERENCE LOG

==================================

Red-breasted Merganser (fe
male above, male below). This
long-necked, slender-bodied
duck with a conspicuous crest
and reddish bill is often seen in
small flocks diving in unison for
fish.

==================================

• reject mitigation proposals that re
sult in net loss of wetland acreage;

• require mitigation projects to re
create wetland values of the same type,
acreage, and in the same geographic
area in order to minimize local impacts;

• require scientifically credible res
toration plans and monitoring;

• and-as each restoration project
should be viewed as an experiment-al
low for tinkering to achieve restoration
goals.

Most importantly, it was the consen
sus of the conference that mitigation pro
posals should not become political
"outs" for regulatory agencies, allowing
them to refrain from outright denial of
controversial development projects that
would harm or destroy wetland re
sources. Mitigation should not be a sub
stitute for reasoned regulation to protect
the public values and benefits of wetland
resources.

Among the nearly 500 people attend
ing the symposium were the State
Coastal Conservancy's executive direc
tor Peter Grenell and staffers Alyse Ja
cobson and Liza Riddle.

-Alyse Jacobson
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Florida Coastal Conference

The high energy and concern in Florida
over its coastal problems was reflected
in a lively conference, "Florida's Coastal
Future: The Challenge Remains," orga
nized by the state's Department of En
vironmental Regulation, and held
September 28-0ctober 1, 1986 in Miami
Beach.

The several hundred attending were
primarily Floridians but also included
representatives from the federal govern
ment and others from out of state.

It was concluded that the state should
consider designating the entire Florida
coast a "critical area" for application of
coastal management policies, regula
tion, and planning.

Florida already has over 400 coastal
communities. They aim to complete
their coastal plans by 1990. A vigorous
state role was considered essential for as
suring plan specificity, though the time
line appears optimistic, if California's
experience is any guide.

Florida's active coastal land acquisi
tion program has an annual budget of at
least $40 million. Since 1979, $500 million
worth of coastal lands have been ac
quired, with real estate transfer tax rev
enues and bond funds providing the
financing. Considerable interest devel
oped at the conference in the California
State Coastal Conservancy's approach,
activities, and relations with regulatory
processes. Discussion ensued on the

Atlantic or Southern White
Cedar. An aromatic, evergreen
tree that reaches a height of
over 50 feet. This native prefers
the peaty, acid soils of swamps
and bogs along the coastal plain
from Southern Maine to Flor
ida. Leaves are scale-like and
flat, and branches form short,
fan-like sprays with small,
spherical cones.

~~~===============================
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merits and feasibility of establishing a
Florida state conservancy patterned in
part after California's.

Recently a conservancy-like body was
established for the Florida Keys to aid in
preserving the coastal resources of that
state-designated"critical area." This and
other possible local conservancies estab
lished under new legislation might be
funded by new tourist tax'levies and
bond funds if approved by the voters in
local elections.

Florida's coastal problems are ex
pected to increase over the next decade
as thousands more people move into the
state, settling mostly along the coast.

-Peter Grenell

TBT Menace to Shellfish

A chemical compound contained in ma
rine paints used on the hulls of ships has
become a threat to aquatic life in Cali
fornia estuaries and marinas, including
oysters and mussels. Tributyltin (TBT)
was restricted in France and Great Brit
ain after being linked to Widespread eco
logical damage. But its use in this
country has continued.

On October 27, about 50 biologists,
chemists, physicists, ecologists and reg
ulatory officials gathered at the Univer
sity of California Bodega Marine
Laboratory to develop a proposal for a
monitoring program that would provide
insight into any biological effects of TBT
in California marinas. The conference
was sponsored by The California Sea
Grant College Program, Natural Reserve
System, Toxic Substances Program, and
the Point Reyes-Farrallon National Ma
rine Sanctuary.

TBT has been available commercially
since 1975 in anti-foulant paints which
inhibit the growth of algae, barnacles,
and boring organisms. Dr. Edward Gold
berg of Scripps Institution of Oceanog
raphy in San Diego reported that he had
recently surveyed 60 marinas along the
California coast and found elevated lev
els of TBT.



The most concentrated influx of the
toxin into the water apparently occurs
during the repainting of hulls. Typically,
a boat is first hosed down under high
pressure to remove surface slime and or
ganisms clinging to the hull. Then it is
scraped, hosed again, and finally
painted and put back into the water,
often before the paint has even set. After
freshly painted hulls are in the water,
TBT leaches from the paint at various
rates, depending upon whether the
paint is a copolymer formulation (slow
hydrolysis) or a free association formula
(fast-dissolving).

Workshop participants agreed that
there is a critical need for field studies to
create a strong database from which eco
logical and chemical effects of TBT could
be measured. The consensus was that
enough controlled laboratory experi
ments already exist.

The ray of hope in all this is that evi
dence suggests that TBT damage need
not be irreversible. In France, one oyster
growing area has recovered significantly
since TBT use was restricted in 1980. Lab
oratory tests have shown that once ex
posure to the chemical ceases, mussels
and oysters begin to purge it from their
systems.

However, strong incentives exist for
continued use. Paints containing TBT
are the most effective marine anti-fou
lants on the market. They have a lifetime
of up to seven years, and low corrosion
rates. The boring organisms killed by
TBT are a severe threat to wooden ves
sels because of the structural damage
which can ultimately result. If present in
sufficient numbers, algae and other crea
tures can also create heavy drag, slowing
down a vessel.

In 1985, the Navy sought to repaint its
entire fleet with paints containing TBT.
Congress voted to withold funds until
the EPA completed an investigation into
the effects of TBT on aquatic organisms.
In September, however, before the
study's completion, Congress gave the
go-ahead to painting aluminum hulled
ships within a certain length.

Due to the Navy's current use of TBT,
in June 1986 Congressman Stan Parris

from Virginia urged a temporary na
tional ban on the paints until the EPA
completes its studies. This is still under
consideration. The effectiveness of any
state ban in the absence of a similar fed
eral ban was seriously questioned at the
conference.

Workshop participants agreed that
California laboratories have the capabil
ity to research and monitor TBT levels,
and that if TBT use is stopped, fisheries
can recover. The total impact on marine
ecoystems, however, is unknown.

The workshop's conclusions will be
forwarded to the California legislature
with a recommendation that a TBT mon
itoring program be established, and that
TBT use in California waters De con
trolled or restricted.

- Pia H inckle

Ocean Pollution Conference

Imaginative and ambitious proposals for
solving the problems of ocean pollution
were offered during the Ocean Pollution
Conference held at Assemblyman Torn
Hayden's Laurel Springs Ranch Septem
ber 12-13th. Nearly 100 scientists, engi
neers, environmentalists, elected
officials, regulatory agency staff and
sewage treatment officials attended.

Boats in drydock for painting and repairs.

9



Starry Flounder

Pollutants increasingly plague the
coast, despite the availability of technol
ogies for their reduction, because it is
often less expensive to pay current fines
than to comply with the law, the confer
ees agreed.

There was consensus that satisfactory
solutions cannot be expected through
government action. "This is not the
point in history to be creating new bur
eaucracies," said Harry Britt, a San Fran
cisco City Supervisor, "We must do our
work outside the bureaucratic system.
We must do our work with the larger
constituencies."

It was proposed that "toxic strike
forces" be established, funded by pen
alties imposed on violators. To persuade
polluters to follow the laws, fines would
be raised. In addition, trigger mecha
nisms would be built in, so that penali
ties are automatically levied once a cer
tain number of violations has occurred.

To design and implement improved
waste disposal methods, it was decided
that:

• A requirement for secondary treat
ment of sewage be offered as a public
initiative on the state ballot.

Three-spined Stickleback
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• Sewer use fees for construction of
new treatment plants be passed on to de
velopers.

• Criminal provisions be added to the
state's Porter-Cologne Act, designed to
set sewer discharge standards.

Methods for reducing wastes were
also proposed, including a way to turn
sewer sludge into concrete or gravel.
Heavy metals and other toxic substances
would be captured from the waste and
trapped in the concrete product. Con
ferees urged that improved, economical
methods of recycling be encouraged.
Aided by the government, small gener
ators of waste could form cooperatives,
thus saving costs and more efficiently

Aplysia (Sea Hare)

dispensing with the waste. Most impor
tantly, however, the hazardous waste
produced within a community should be
subject to local laws.

To make progress in any of these
areas, the conferees agreed that the eco
nomic impact of polluting the ocean, in
cluding the cost of reduced commercial
fishing and tourism, clean-up and health
care costs, should be calculated and
made public.

Some conference participants ex
pressed optimism at the results. In
"Waste Watchers," the newsletter of the
Clean Coastal Waters Task Force, Rich
ard Simonetti wrote that he "came away
hoping that the seeds of a statewide co
alition of local and regional environmen
talists were planted in the soil tilled at
this conference. . . These hopes are
based on the reality of former antago
nists coming together and discovering
that they share common interests." D
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SOME OF THE MOST AMBITIOUS wetland
management in the United States is

underway in South Florida's Everglades
Lake Okeechobee-Kissimmee River wa
tershed, a vast complex of marsh and
aquatic environments. Over 25 lakes
form the headwaters of the Kissimmee
River, which flows southward into Lake
Okeechobee. The sawgrass 'Glades are
situated southeast of the Lake.

During the 1960s, the meandering 98
mile Kissimmee River was confined to a
48-mile channel. The U.S. Corps of En
gineers spent $31.6 million in a nine-year
period to move 70 million cubic yards of
soil, straighten oxbows, dredge to
deepen the riverbed from four to 30 feet,
and to build dams, dikes, locks, and lev-

ees; all to improve flood control, trans
portation and navigation.

Now, efforts are underway to undo
the immense project. Backed by Gover
nor Robert Graham, the South Florida
Water Management District committed
$3 million to a demonstration program.
The eventual dollar price of restoring the
Kissimmee ecosystem is estimated at
$82-100 million, three times the cost of
the Corps' project.

The Everglades Coalition, an informal
consortium of state and federal conser
vation groups, hopes the demonstration
will build a case for the restoration of the
entire Everglades ecosystem. The Coali
tion believes that since the Corps dam
aged the ecosystem, it should pay a

11



Top: Map shows existing and lost wetlands in Southern Florida. Bottom:
Channelization of the Kissimmee River destroyed vast stretches ofwetland.
Now, restoration is underway.

major share of the restoration. However,
the Corps has so far declined to
participate.

Confinement of the Kissimmee to a
channel dramatically changed the natu
ral hydrology and ecology of major por
tions of the Kissimmee River flood
plains. It shrank' some 40,000 acres of
wetland to one-third their original extent
and reduced groundwater re~harge. It
interfered with the natural capacity of
wetland floodplains to store and filter
water. Some recreation use materialized,
but many felt that the channel reduced
the area's recreation value.

The model restoration project, com
pleted between January 1985 and No
vember 1986, has three elements. In the
first, three weirs placed in the canal have
diverted water into adjacent oxbows,
scouring accumulated organic matter
and creating a more diverse food web. A
second effort will restore natural fluc
tuations of water levels. A third element,
now underway, will create a "flow
through" marsh by diverting water
through a small culvert onto the
floodplain.

FOUR SPECIFIC BENEFITS are antici
pated: aquifer recharge will be re

stored; flows of water into Lake
Okeechobee-which has historically
flooded-could be reduced during the
rainy season by increased storage in
floodplain marshes; water quality is ex
pected to improve, and habitat for wa
terfowl and important bass fisheries will
be enhanced.

The project is a milestone in a nation
wide recognition that wetlands have
many unappreciated values and that
their loss translates into immense inter
related public liabilities and dollar costs.

Until just 25 years ago, marshes and
swamps were often viewed as obstacles
to development and received little for
mal protection. With the enactment of
the National Environmental Policy Act in
1969, the term "mitigation" was intro
duced into planning. The Act required
government agencies to identify and as
sess environmental impacts of projects.
If impacts were unavoidable, then miti-

ATLANTIC OCEAN

GULF OF MEXICO

Filled
Wetlands --..:::::::::::::::::::::::::::::::::::::::::::::::::::::::..:::::::::::::.::::::::::~
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gation was to reduce or compensate for
damage. In common usage, mitigation
meant both avoiding damage and car
rying out some form of compensation.

During the 1970s, more specific and
stringent regulations were created at the
state level. Developers were to "repair"
the environment, including wetlands, in
ways that could restore lost resource val
ues. But early experience with mitiga
tion as compensation was decidedly
mixed.

Not surprisingly, public agencies and
wetlands advocates differ as to what con
stitutes appropriate compensation.
Some would allow wetlands to be dis
turbed if a developer agrees to purchase
pristine wetlands and then dedicates
them to a public agency. Others may in
sist that habitats be restored on the de
velopment site, while still others may
allow off-site mitigation. Mitigation
banks, a form of off-site mitigation, en
able public agencies to acquire sites in
need of restoration, enhance their habi
tat value, and then sell "credits" to de
velopers who must compensate for the
fish and wildlife damage their projects
cause. Have mitigation policies been ef
fective in preventing further net loss of
wetlands? Is restoration of degraded
wetlands even possible? Some ecological
purists focus on failures. But more op
timistic themes can emerge from a rea
soned consideration of the issues.

All Is Not Lost
First, a premature declaration of failure
is inappropriate. Most failures reported
in the scientific literature lacked the ben
efit of a careful restoration plan. Most
were completed by developers without
experience in restoration. Most were re
quired by agencies that lacked the time
and expertise to supervise the projects,
and most lacked the benefit of thorough
scientific involvement. Also, most in
cluded neither monitoring nor con
trolled experiments to help inform later
projects. These shortcomings should be
addressed in future restoration plans.

Second, the opportunity exists not
only to minimize and compensate for

WHAT IS MITIGATION?
The Council on Environmental Quality defined mitigation in

1978 to include:

(a) avoiding the impact altogether by not taking a certain ac
tion or parts of an action;

(b) minimizing impacts by limiting the degree or magnitude of
the action and its implementation; •

(c) rectifying the impact by repairing, rehabilitating, or restor-
ing the affected environment; •

(d) reducing or eliminating of the impact over time by pres
ervation and maintenance operations during the life of the
action;

(e) compensating for the impact by replacing or providing sub
stitute resources or environments. (40 CFR Part 1508.20
(a-e))

The U.S. Fish and Wildlife Service adopted this definition in
1981.

losses, but to realize actual gains in the
extent and productivity of wetlands. In
fact, a case can be made that systematic
restoration is a public responsibility.

The reason is simple. The loss of his
toric wetlands cannot be reversed solely
by compensation required of devel
opers. Data compiled by the National
Marine Fisheries Service confirm that
the extent and productivity of wetlands
have been severely reduced:

• Nationally, 372,000 acres of tidal
wetlands have been destroyed.

• Between 1950 and 1970, some
18,000 acres of wetland habitat for coastal
fisheries were lost annually. According
to the National Marine Fisheries Service,
"alarming losses" have continued since
1970 due to human impacts and natural
changes.

• San Francisco Bay has lost 75 per
cent of its marshes, while Tampa Bay has
loss 88 percent of its seagrasses and 46
percent of its mangroves.

• In Louisiana, one acre of wetlands
vanishes every 12 minutes.

• By the year 2000, Connecticut will
have lost 86 percent of its wetlands.

Moreover, wetlands are neither closed
nor static environments. Without inter
vention, further loss is inevitable as a
consequence of sedimentation from up
stream sources, global sea level rise, and
the forces of natural succession.
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Stronger evidence of wetlands loss
has crystallized support for protection.
For instance, in a poll conducted by Mer
vin Field in December 1985, 77 percent
of respondents in California favored ag
gressive action to protect coastal wet
lands and wildlife habitat. What then is
the appropriate public policy response?
Do we merely toughen up enforcement
and try to ensure that no more wetlands
are damaged? Do we allocate more pub
lic dollars to buy up pristine wetlands
now in the private sector? Or do we cou
ple these approaches with the tougher
challenge of trying to repair ecological
damage?

The evidence suggests that we need a
mix of permitting, acquisition, and af
firmative restoration sponsored by the
public sector. Permitting alone cannot
compel restoration of existing damage.

Land acquisition is important, but a pub
lic agency may wind up paying for a port
folio of poorly functioning wetlands.

Throughout the country as wetland
destruction continues, with only token
mitigation in many places, some signif
icant programs aie underway that not
only seem effective in holding the line
on wetland destruction but in Some in
stances-as in Florida-go beyond that,
constituting, in effect, affirmative
restoration.

The Fall and Rise of a Wetland

No published results are yet available
evaluating the Kissimmee River resto
ration project, but three state agencies
are cooperating in a two-year monitoring

\
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The above map shows the percentageof·" " )~ -" 1
land covered by wetlands in each state. Wet- \" (
lands-bogs, wooded swamps, fens, marshes, "prai- "1

rie potholes," mudflats, wet meadows, and bottomland \ ... _
hardwood forests-vary in their abundance with regional dif-
ferences in climate, geology, and land use. Altogether, wetlands
ill the United States cover an area equal in size to California,
but only 5% of the land surface of the lower 48 states contains
wetlands. Nearly 200 million acres ofwetlands exist in Alaska,
while less than 5% of Hawaii contains wetlands.
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effort slated to extend at least through
December 1987.

In a complementary effort in Florida,
a task force reporting to the legislature
the Committee for Restoration of Golden
Gate Estates-last November recom
mended the restoration of 30,000 wet
land acres on a huge platted subdivision
in Collier County.

The task is immense. Beginning in the
1960s Gulf America Corporation trans
formed 110,000 acres of wetlands with
vast natural "sheet flow" of water into a
region criss-crossed by 183 miles of ca
nals and 813 miles of roads.

The development's checkerboard
road and drainage network has lowered
the natural water table by four feet in an
area of 200,000 acres and has impaired
natural water storage. As a result of
ditching and channelization, flood peaks
are severely altered and the area is fire
prone during dry months. This, in turn,
creates favorable conditions for exotic
species that crowd out natives. It also di
lutes the estuary with fresh water.

The Corps of Engineers studied the
problem, concluded that restoration is
feasible, and developed four alterna
tives. They ultimately recommended a
combination of water structures and re
tention areas that will require compli
cated engineering, but because the
project failed a narrow test of economic
benefit, the Corps declined to participate
financially.

This has not deterred the Golden Gate
Committee from going further. In mid
November, the group recommended
that the lands become the State's top ac
quisition priority, that the Corps' resto
ration options be reconsidered, and that
the most promising techniques be im
plemented. If the Department of Natural
Resources agrees to purchase the land,
the South Florida Water Management
District agrees to fund the restoration,
and the appropriate committees endorse
the project, then the resulting restored
habitat could be linked with the Big Cy
press National Preserve and the adjacent
Fakahatchee Strand State Preserve.

"It is tragic that this 183-square mile
mistake was ever contemplated, let alone

constructed," observed Steve Whitney,
coordinator of the Everglades Coalition.
"It demonstrates how poorly informed
land managers were as recently as 25
years ago. Now that we know better, the
challenge is to implement a strategy to
correct our errors. The odds against res
toration are formidable. Some 10,000
landowners will require compensation,
even before the 183 miles of canals,
dikes, and levees can be engineered out
of existence. If we are successful, and we
must be, the benefit in terms of restored
wetland function will be enormous."

Encouraging Geese, Killing
Mosquitos

Meanwhile, less ambitious but never
theless notable efforts to mitigate devel
opment-caused damage are underway
in other states.

Since Massachusetts adopted strin
gent regulations to protect saltwater wet
lands in 1978, only five minor projects
road crossings and utility crossings af
fecting a total of five acres-have been
approved. Alteration of any salt marsh
is prohibited except for a variance from
the regulations. Variances are granted
only if the project has an over-riding
public benefit. Disturbed areas are to be
"replaced" by an equal or greater acreage
of wetlands. According to Gary Clayton,
director of the Wetlands Division, De
partment of Environmental Quality En
gineering, the mitigation efforts have
generally resulted in replacement of
areas at greater than a one to one ratio,
although results have been mixed.

Regarding freshwater wetlands, the
scene changed drastically in 1983 when
another set of regulations was adopted.
Certain wetlands, such as those border
ing ponds, are totally off-limits. The reg
ulations are in keeping with the salt
water rule, but may allow alterations up
to 5,000 square feet with one to one re
placement. Since the goal is to accom
plish 75 percent revegetation of the sites
within two years, it is too early to draw
definitive conclusions. Monitoring of
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Maritime Forest

permit compliance is sharply con
strained by staff time. Clayton said that
the workload has increased 250 percent
since 1981 without any staff increase.
The task of monitoring is generally del
egated to the Commonwealth's 351 local
Conservation Commissions, whose
members vary in.ability and inclination.
Clayton sees a need for a thorough eval
uation of recent mitigation, ·together
with an assessment of damage inflicted
on wetlands, before current strict regu
lations were put in place.

"There should be a voice in the public
sector presenting a vision of what needs
to be done to manage wetlands," Clayton
said. "My view is that a comprehensive
program should offer research, education,
acquisition, and affirmative restoration in
addition to traditional permitting."

The first public sector wetland resto
ration in Massachusetts is likely to be a
70-acre salt marsh on Boston's North
Shore, between Saugus and Revere.

I N NEW JERSEY, a need for cheaper mos
quito control was the first incentive for

restoration of salt marsh habitat totalling
about 50,000 acres. Wildlife habitat was
a secondary goal. Two different man
agement techniques were employed.
The first is simple. Land is bought from
willing sellers, and local mosquito com
missions remove ditch plugs. This re
stores tidal action and thwarts mosquito
breeding. Tidal Restoration in Salt Hay
(TRISH) has restored 6,000 acres in this
manner. The result, according to biolo
gist Fred Ferrigno, has been a "tremen
dous increase in food web organisms,
waterfowl use, elimination of chemical
contamination, and big savings in mos
quito control costs."

The second technique, Open Marsh
Water Management, involves construct
ing tidal channels, ponds, or small
ditches called pond radials, to flush salt
water through mosquito breeding
depressions in open salt marsh. These
actions have "restored the tidal lifeline
in 30,000 to 40,000 acres," according to
Ferrigno, thus increasing food web pro
duction and creating favorable condi-
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Bo

Eel Gras5
Rack

Boy

Diagram above and photos below depict awater management project for mosquito
control in Island Beach State Park, New Jersey. A pond was created, with chan
nels to allow tidal flushing. Thirty restoration projects are planned for this park.
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tions for snow geese and other
waterfowl.

One measure of mitigation "success"
in New Jersey is compliance with permit
conditions. Standards rely on achieving
a certain percentage of vegetation cover
on the site. Currently, 85 percent reve
getation must be shown by September of
the second growing season.

According to Richard Kantor of the
New Jersey Department of Environmen
tal Protection, Division of Coastal Re
sources, there has been increasing
success. He draws his conclusions from
a computerized database from 125 com
pleted mitigation sites. Of 62 sites with
definitive outcomes, 50 (81 percent) were
declared "in compliance." Mitigation
failed in seven cases, outright violations
persisted in five, and information was
too sketchy in 63 cases to draw a conclu
sion. Many questions remain.

Elsewhere, government agencies and
organizations are also exploring affirm
ative wetland restoration. It is included
in the management plans for National
Estuarine Research Reserves in Rookery
Bay, Florida, and at Elkhorn Slough and
Tijuana Estuary, California. The Na
tional Marine Fisheries Service has
called for "legislation to create a national
policy that would stimulate activities
which would restore, enhance, and cre
ate habitats."

Broader Social Benefits

A 216-acre sanctuary will be created and deeded to the National Audubon Society
at the Ballona Wetlands in Los Angeles. Plans include a Living Museum, with
walk-through aviaries and outdoor exhibits along trails.

Elkhorn Slough is one of15 National Estuarine Sanctuaries.

Besides the value to fish, wildlife, flood
storage, and aquifer recharge, positive
wetland goals can bring broader
benefits.

First they can strengthen the environ
mental agenda. Under the Reagan
Administration, the national environ
mental community's activity has been
largely reactive, contributing to an im
age of environmentalists as obstruction
ists. Resources that would otherwise
have been applied to habitat protection
have gone into responses to major de
velopment proposals and Administra
tion efforts to weaken safeguards won in
the 1970s. The need to clean up toxics has Mangrove seedlings in Tampa Bay, Florida.
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further deflected attention from broader
positive goals.

Second, working for positive restora
tion can build experience in reversing
environmental damage. How can forests
and lakes recover from acid rain? Can the
Rhine recover from the recent Swiss
toxic spill? How much manipulation is
needed before nature can repair itself?
Experience from wetland restoration
could contribute to a general under
standing about reversing environmental
damage.

Third, restoration can build experi
ence in resolving science-intensive dis
putes. We need to bring together
opponents in environmental debates to
jointly consider existing scientific infor
mation. If each side recruits its own ex
perts and treats its data or methods as
proprietary, the information is likely to
be questioned by the other side. This can
slow decision making, deprive the par
ties of useful facts, and require wasteful
and duplicate investment of time and
money.

On the other hand, joint discovery
and sharing of relevant information can
engender trust. It can provide a mutual
understanding of interactions among
natural systems and technologies. It can
set the stage for development of resto
ration solutions agreeable to all sides.

Ifwe can restore wetIands, perhaps we canalso reverse other
environmental damage.
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Setting restoration goals and design
ing restoration plans could be an ideal
format for getting adversaries to sit
down and work out differences. Ecolo
gist Ted Winfield has proposed that a
task force of California agencies and sci
entists focus on setting restoration goals
for coastal wetland between Point Con
ception and Baja California. Since de
velopers and environmental groups
have a strong stake in these issues, they
should be represented as well.

In conclusion, the loss of historic wet
lands cannot be reversed solely by re
quiring compensation by developers.
The idea that restoration is partly a pub
lic responsibility is gaining respect in
many quarters. With current trends in
mind, I suggest this agenda for affirm
ative wetlands restoration:

List of Goals

1. Characterize the extent of current
resource degradation.

2. Improve knowledge of restoration
costs and benefits.

3. Engage scientists in all aspects of
restoration.

4. Improve understanding of upland
sites.

5. Build a broader constituency for
restoration.

6. Prepare regional goals for wetland
restoration.

7. Prepare and execute site-specific
plans for restoration.

8. Prepare restoration guidebooks,
and conduct training workshops.

9. Monitor the success of restoration
projects.

10. Develop and test alternate institu
tional arrangements for restoration.

11. Develop and test alternate financial
arrangements for restoration.

12. Integrate restoration in an overall
wetlands policy. 0

Scott McCreary, a former State Coastal Con
servancy program manager, is a Ph.D. can
didate at Massachusetts Institute of
Technology, specializing in marine policy and
environmental dispute resolution.



Interview with Ellen Johnck

Editor's Note: Ellen Johnck is executive di
rector of the Bay Planning Coalition, of San
Francisco. She has been chairman of the Cal
ifornia Coastal Commission for the Northern
Region, and was a Commissioner for 10
years. She also was assistant planner with the
San Francisco Bay Conservation and Devel
opment Commission, and resource planner
for the Department of Interior Bureau of Out
door Recreation. She was interviewed by
Rasa Gustaitis, editor of WaterfrontAge.

WaterfrontAge: Whom does the Coalition
represent?

Ellen Johnck: You could call us the reg
ulated public-anyone with a business
concern who wants to do something

along the San Francisco Bay shoreline
and therefore comes before the regula
tory agencies. We have about 200 mem
bers-industrial and business property
owners, professional service firms, mar
itime and government entities. We work
on a policy level, trying to provide a
voice for fair and reasonable permit and
planning practices. We monitor the U.S
Army Corps of Engineers, the San Fran
cisco Bay Regional Water Quality Control
Board, The Bay Conservation and De
velopment Commission, the State Lands
Commission, and the fish and wildlife
agencies.

Many of our members own property
that either has been classified as a wet
land or has the potential of being
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Black-bellied Plover (breedillg
plumage lefr, wimer plumage right).
This rather large, plump, short
billed shorebird is common in
winter, uncommon in summer.
Primarily a bird of tidal mud
flats and sandy beaches, during
winter high tides the Black
belly retreats to pastures where
large flocks scatter widely to
feed.

==================================
==================================

Western Grebe (dark phase il-
lustrated). Rather large, gregari
ous diving bird distinguishable
from loons by the graceful pro
file of its long, thin neck. Large
rafts congregate in nearshore
waters and deeper bays year
round; smaller numbers occur
in estuarine shallows, primarily
in winter. Like the loons these
fisheaters mass in huge flocks
in response to the winter her
ring spawn.

==================================

classified, or they have projects in areas
where the Army Corps has asserted
jurisdiction.

What are the problems with wetland miti
gation, from your perspective?

The problem with wetland mitigation is
that there is none, the way things are
going. Looks like the fish and wildlife
agencies now won't accept it, even
though agencies with permit jurisdiction
do. The whole concept is vague and
confusing.

In most people's minds, and that
would include our members, a wetland
is a swamp, marsh, or a bog. It's muddy,
full of tall grasses and mosquitos. Tra
ditionally, it's been something you get
rid of. We used to say, Let's drain them.
Now the meaning of "wetland" has
changed and to our surprise, the Corps
has been asserting jurisdiction over
"seasonal wetlands" that may be dry and
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used for agriculture all but two months
of the year. Some of them may not even
be hydrologically connected to the Bay.

Traditionally we have felt that sea
sonal wetlands were not covered within
the definition of the Corps' jurisdiction,
because in most cases they are too far
away to be called adjacent.

How the Corps' staff interprets the def
inition differs in various parts' of the
United States, and here they do so very
expansively. We're saying that does not
conform with the original intent of the
Clean Water Act, the basis of the Corps'
authority.

This issue has been building momen
tum. There was a Michigan case, in
which the Supreme Court found that the
Corps did have jurisdiction over a wet
land that was not hydrologically con
nected to a water of the United States,
but it left unanswered the question: how
far away can a wetland be and still be
called adjacent? It's a question here in the
Bay.

We have said to the Corps, If you are
going to assert jurisdiction over thesp.
areas, we at least want you to do it in a
way that applicants and property owners
understand, and know what you will be
looking at-the hydrology, plants, soils.

We don't quibble about whether a real
wetland should be protected or not. We
just want to make sure that the laws that
are in place define as accurately and spe
cifically as possible what will happen
when you determine jurisdiction.

What we're doing with the Corps now
is making sure they don't go to an ex
treme. There have been a couple of proj
ects where we saw what we call the snake
theory of wetlands-where the tail is in
the Bay and the head, the alleged wet
land, is three miles inland. The only
thing connecting it to the Bay is a teeny
drainage ditch two feet wide.

Do you encounter problems with other agen
cies in the permit process, as well as with the
Corps?

It's primarily the Corps, because even
though the local government has first
say, the final say rests with the Corps.



That agency issues the permit. In the last
few years, though, the state and federal
fish and wildlife agencies and the EPA
(Environmental Protection Agency)
have been exerting a great deal more in
fluence on the Corps' permit decisions.

The Corps does not have a conservationist
Image.

They're now considered part of the fed
eral environmental community. It's sort
of a new role for them. They're used to
protecting the nation's waterways and
making sure that the ships can get in and
out, and all of a sudden they're looking
at the birds and the bees-and they may
not necessarily be equipped to handle it.

Do most wetland permits go through
eventually?

Yes, so far. About 80-90 percent-prior
to the last year. To my knowledge, there
has been no permit granted for a major
project in 1986.

And mitigation occurs?

Yes. Mitigation has been a buzzword.
Our concern has been that nobody knew
what it was. Can you mitigate on site?
Do you carve out a section? Do you have
to go off-site? Do you have to buy land
land that is a wetland already, or land to
convert to a wetland? And what if I buy
it and someone doesn't like it? None of
these questions are answered in the legal
definitions, and none of the agencies
have had a policy interpreting the
definitions.

We started the debate about mitiga
tion three years ago. Since then progress
has been made. The Corps has been
doing a good job, with our help. They
will soon have a policy, so an applicant
knows what to expect when he goes to
get a permit. And we're working with
the regional water board, too.

What has been the actual permit process?

Once the Corps has established jurisdic
tion, it sets up a meeting with all the

================

Bur Reed. A grass-like aquatic
plant with zigzag stalks bearing
ball-like clusters of flowers.
Commonly found in shallow
water and along muddy shores,
its seeds are eaten by'water
fowl and marsh birds, while
muskrats feed on the entire
plant.

============================

agencies that have commenting or cer
tifying responsibility. The problem there
is that the people who come are not very
high up, so what is said does not nec
essarily reflect what is likely to happen.

Then the applicant finds some land,
buys an option on it for one year, say,
goes back to the Corps and says, There,
I'm going to restore this. The Corps says
OK. And Fish and Game says, No, that's
a wetland already. The only way you can
mitigate is to go upland.

The Port of Oakland made a mitiga
tion offer for its fill of wetlands to build
an air cargo project at the Oakland Air
port. The Corps accepted it, granting the
permit. But now environmental groups
say that mitigation is not adequate be
cause it should be located closer to home,
and claim that the Corps did not do an
extensive enough environmental impact
statement. Now there is a temporary re
straining order against the Port.

So you would like to see some procedure to
assure that anyone wishing to challenge an
application would do so before the project gets
underway.

Right. The whole process of determining
what is an acceptable mitigation pro
gram should occur within a certain
shorter, of course-time limitation. So
anyone with an axe to grind gets his is
sues in right away and the applicant
doesn't go out and spend money on
these options and then find out that's not
going to work.
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There could be an amendment to
CEQA [The California Environmental
Quality Act] and there could be some re
working of Corps' regulations to write a
more definitive road map for this
process.

The way it is now, people who don't
want any projects at all try to do every
thing they can to circumvent the laws
that are in place to allow things to be
looked at in a fair way. It's just a basic
effort to stop everything.

Not that all wetlands should be built
on. We are trying to develop a rational
way of reaching consensus on what wet
lands are to be saved and what wetlands
are about to go. There are benefits to de
veloping wetlands. Because they are on
flat portions of bay lands, they can be
built on at lower cost than upland sites,
they're near your freeways, they provide
opportunities for housing. Obviously
some lands have to be saved. But the val
uable ones, not everything.

Can you see a way that existing wetlands
can be saved and, at the same time, devel
opment could go on?

Well, the property owners and the
agencies would have to sit down and
work out a development agreement for
an area whereby the maps are on the
floor. It would be more appropriate to
work first with an area smaller than the
whole Bay. The South Bay is highlighted
already because there are more projects
there, more wetlands threatened, than
elsewhere.

Normally the way it goes, you have
your permit process here and your plan
ning process over here and the two don't
necessarily come together. Things go
permit by permit. With a subregional
development agreement, the permit
process would be foreshoretened into
one permit, so to speak.

Something like this is being done in
Florida, in Key Largo, and called for by
the governor. In the Bay, the Coalition
could be the convenor, or possibly the
California Environmental Trust, or
maybe the Corps of Engineers.

There is some feeling at the moment
among property owners that develop
ment has the potential of being totally
stopped by all these devious means and
that owners aren't getting any compen
sation. So they say, Well, if wetlands are
so valuable and everybody is screaming
and crying about th m, why doesn't the
state buy them? So this idea of a subre
gional development agreement is a com
promise between inverse condemnation
and outright acquisition. But some
money would have to be out there to pur
chase some of these lands.

So, if standards for wetlands protection are
going to be stricter, you would like to have
regulatory processes change so permit appli
cants can avoid needless expenditures of time
and money on things that won't be approved.

Right. So we know what to expect. But
the processes should be workable and
fair. And I think we are getting our point
across. All the agencies appreciate that
it's a reasonable request. 0
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Willet. The ubiquitous wader
of mud flats and sandy beaches:
also feeds regularly in salt
marshes unlike other shore
birds. As members of a tribe of
shorebirds called "the tattlers"
(fringini), Willets are most vo
ciferous and are one of the first
species to announce, in strident
terms, the presence of a falcon
or human in the area.

======================



Mitigation in
San Francisco ,Bay

But Where
and How?

by Barry Nelson

I N 1982 BROWNING-FERRIS INDUSTRIES,

contractors for the disposal of garbage
from San Jose and nearby communities,
sought to expand its Newby Island land
fill into 160 acres of seasonal wetlands in
South San Francisco Bay. Wildlife agen
cies and environmental organizations
objected. More than 90 percent of Cali
fornia's historic tidal wetlands had al
ready been lost to fill, they pointed out.
Currently, 6,000 acres of marshes and
diked tidelands in the Bay/Delta are
threatened by development.

These wetlands are vital to the health
of the estuary and the quality of life in
the Bay Area. They maintain air and
water quality, provide flood protection,
and help recharge water supplies. They
are essential to the migratory waterbirds
on the Pacific Flyway, to endangered
species, fisheries, and other wildlife.

Opponents of the Newby Island ex
pansion argued that dumping garbage
into such a precious natural resource
had already been recognized as a fool
hardy practice. Some 20 years ago doz
ens of dumps pushed into the Bay. Now
most have been closed and dedicated to
park or other open space uses. Some
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continue to leak methane and toxic sub
stances into wildlife habitats. Newby Is
land was one of the last remaining active
landfills, and it should not be expanded,
opponents maintained. If the project
were nevertheless to proceed, the dam
age should at least be mitigated to pre
vent a net loss of wetland values,
acreage, and diversity.

On the other side of the issue stood
the indisputable need to dispose of the
garbage from fast-growing San Jose and
nearby communities. Browning-Ferris
argued it had no viable alternatives.

Faced with a dilemma, the Regional
Water Quality Control Board (RWQCB)
compromised. It granted a permit for the
landfill's expansion on condition that the
developer contribute $167,500 to the
Board ($5,000 per acre for the 33.5 acres
over which the Board took jurisdiction.)
This "in lieu fee" was to be used to buy
land and create new wetlands.

Four years later the money to create a
compensatory wetland goes unspent.



Despite efforts by the Board, the De
partment of Fish and Game, the U.S.
Fish and Wildlife Service, the State
Coastal Conservancy, and other agen
cies, no appropriate mitigation site has
been found. Elsewhere around the Bay,
in lieu funds totalling about a million
dollars have accrued in various escrow
accounts, compensation for other un
mitigated projects.

THE NEWBY ISLAND experience dem
onstrated that the current policy of

trying to minimize wetland loss through
mitigation is ineffective. These in lieu
fees-money not tied to specific proj
ects-have all too often turned out to be
mere token payments for unmitigated
wetland destruction. Finding sites for
new or improved wetlands is increas
ingly difficult as development pressures
on the edge of the Bay continue to grow.
Virtually every privately owned sea
sonal wetland in the South Bay is shad
owed by plans for development for

housing, industrial parks, marinas,
warehouses-even a racetrack. The
owners are themselves looking for
mitigation.

The scarcity of potential mitigation
sites has been recognized by recent
changes in policy. Formerly, regulatory
agencies often accepted as mitigation the
restoration of tidal flushing to diked wet
lands. But with increased awareness that
the diked areas serve endangered spe
cies and migratory waterbirds, wildlife
biologists came to see that, often, tidal
restoration merely exchanged one scarce
habitat for another. Now the Fish and
Wildlife Service will only accept non
wetland sites for mitigation.

The shortage of land for the creation
or improvement of wetlands is but one
aspect of the problem with mitigation.
Basic questions about the whole philos
ophy are still unanswered. We are still
very new at trying to create and restore
wetlands. Can it be done? Where the Bay
Conservation and Development
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Outlined above are 736 acres of the proposed Shorelands project-billed as the
"largest industrial mixed-use planned development in the San Francisco Bay
Area." The proposed development includes a 300-acre race track facility. "We
decided up front to do an environmentally sensitive project," said John Thorpe,
president of Shorelands Corporation. For mitigation, he said, Shorelands would
acquire 300 acres ofexisting marsh and 280 acres of salt pond area, which would
be improved with plover islands and brine shrimp ponds.

Commission (BCOC) or the U.s. Corps
of Engineers have succeeded in finding
mitigation sites and restoration was at
tempted, the results have been mixed.
The Muzzi Marsh in Marin County, cre
ated as a condition of a BCOC permit for
building the Larkspur Ferry Terminal,
has evolved reasonably well. But most
wetland restoration projects have been
partial successes at best and many have
been outright failures, according to stud
ies by the State Coastal Conservancy,
Stanford University biologist Margaret
Pace, and others.

M ARSH CREATION is a science in its
infancy. Much of the research has

been conducted on the East Coast and
has not been easily transferable to con
ditions on the West Coast. Particularly
in the Bay, the values and restoration
techniques of complex estuarine wet
lands have not been well-studied.

The cumulative impact of development
on wildlife, air, water quality, and flood
control is also poorly understood. No de
veloper has yet been required to perform
an adequate analysis of such impact.
Therefore, regulatory agencies make de
cisions in an information vacuum.

How then can a continuing shrinkage
of wetlands be prevented? In an urban-
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ized estuary such as San Francisco Bay,
it is impossible simply to prohibit all fur
ther development. How can the impact
be reduced?

In addition to in lieu fees, three new
approaches to mitigation on the Bay have
recently emerged. First, because land on
the North Bay is more available than on
the South Bay, some South Bay devel
opers have proposed to mitigate in the
North. But new North Bay wetlands
would not replace lost South Bay water
and air quality values, would not main
tain South Bay ground water, nor protect
it from floods. Shore and waterbirds that
nest and feed in the South Bay will not
simply relocate to a new marsh many
miles away from their current habitat.
The South Bay has the largest West Coast
population of Western sandpipers and
the largest central California coastal pop
ulation of snowy plovers. These cannot
be relocated to the North Bay because of
differences in habitat. The endangered
Salt Marsh Harvest Mouse in the South
Bay is a different subspecies than the om:
in the North Bay. The seasonal marshes
are an integral part of the South Bay hab
itat for many species. During storms and
high tides, birds retreat from tidal
marshes and mud flats to seasonal wet
lands for resting and feeding. Eliminat
ing these wetlands would reduce the
value of the mudflats and tidal wetlands
as well. To reduce the impact of projects
on wetlands, mitigation must occur in
the vicinity of the development site.

Second, some developers now pro
pose to mitigate by buying and protect
ing existing wetlands, with no
enhancement. The developer for the
enormous Shorelands racetrack project
in Hayward, for example, proposes to
compensate for the loss of some 300 acres
of the most valuable Bay marshlands,
along with 200 acres of preserves,
ponds, and seasonal wetlands by pur
chasing and protecting 500 acres of pris
tine tidal marsh. But these wetlands are
already protected by BCOC and the
Corps, and are for all practical purposes
undevelopable. Such proposed mitiga
tion is no mitigation at all.



The third current attempt to resolve
the problem of wetland destruction is
mitigation banking, proposed by the
State Coastal Conservancy and the East
Bay Regional Parks Districts. (See Riddle
article-cd.) It has advantages over
make-shift spotty mitigation projects,
but does not bypass site shortage or
other basic problems. A real solution
may be possible through a fourth ap
proach, which requires extensive coop
eration by agencies and local
governments: Strict adherence to exist
ing regulations that prohibit or discour
age wetland development that is not
water-dependent would make more mit
igation sites available for unavoidable
wetland fills. BCDC's legislation forbids
large fills in tidal marshes and the open
bay for non-water-oriented uses. The
Corps and EPA have similar restrictions
in the 404 (b) (1) guidelines.

Other agencies, such as the RWQCB,
need to accept such policies. Cities need
to recognize and protect wetlands values
in general plans, zoning, and by requir
ing thorough California Environmental
Quality Act review-including studies
of cumulative impacts.

With strong policies calling for pro
tection of seasonal wetlands, many pro
posals for filling them will simply be
unviable. Speculation on wetlands will
end, just as speculation on tidelands
ended with the creation of BCDC. With
additional study, unavoidable develop-

ment would then go ahead, and real mit
igation could be provided.

THE FIRST HABITAT acquisition priority
of the U.S. Fish and Wildlife Service,

for all habitat types and for the whole
country, is the purchase of threatened
seasonal wetlands in San Francisco Bay.
The values of these wetlands for migra
tory waterfowl on the Pacific Flyway, and
for other wildlife, make them a resource
of national significance. Once specula
tion on them is ended, they could be per
manently protected through inclusion in
the San Francisco Bay National Wildlife
Refuge.

Twenty-five years ago, the Bay was
being filled at a rate of 2,300 acres a year,
and the Corps predicted that by the year
2020, two-thirds of it would be turned
into land. Developers argued that strict
environmental protections would inter
fere with the region's economic growth.
The California legislature ended the
large-scale filling in 1969 by creating
BCDC as a permanent regulating
agency. Economic growth has not been
damaged. To the contrary, growth may
have been enhanced by protection of the
quality of life in the Bay Area through
protection of the Bay. The situation in the
Bay's remaining wetlands today is simi
lar to that faced by the Bay in 1960. 0

Barry Nelson is program director of Save San
Francisco Bay Association.

nThe sea rises into the tidal
creeks and floods over the
marsh at dawn, at midday, at
dusk, by moonlight, as the re
volving of the moon and the re
volving of the earth change
step."

-John and Mildred Teal
Life and Death of the Salt Marsh



\Close-up

A Marsh Revived

I THE LATE 19505, Dominic Muzzi
diked 225 acres of bayside salt

marsh in Corte Madera, Marin
County, as a future commercial site.
Twenty years later, this vacant
wasteland became one of the early
sites for a mitigation project and a
learning site for future salt marsh
restoration efforts.

It began with a problem. In the
early 1970s, the Golden Gate Bridge,
Highway, and Transportation Dis
trict (GGBHTD) was expanding its
ferry operation in Marin County to
reduce rush hour traffic on the
Golden Gate Bridge. It chose a site
in Larkspur, on a barge channel off
Corte Madera Creek, for a new ferry
terminal. This site involved dredg
ing a long channel through the
mudflats of Corte Madera Bay, and
the elimination of a small island of
pickleweed habitat. Part of the re
sulting dredge spoils would exceed
the Environmental Protection Agen
cy's criteria for bay disposal, neces
sitating the location of a land dis
posal site or paying the costs for
ocean dumping. The nearby Muzzi
property offered an opportunity for
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land disposal. It also offered an op
portunity to meet the requirement
of the 1972 California Environmental
Quality Act for a mitigation project
to compensate for the mudflat and
habitat losses. What could be better!
The Bridge District bought into the
solution quickly, even getting the
Urban Mass Transit Authority to
fund the acquisition of the Muzzi
site, the first time a federal agency
had ever funded a mitigation
project.

For years, the common doctrine
had been that once destroyed,
marshes were gone forever. Only re
cently had efforts to undo damage
to wetlands begun, and little about
the process was known. Closer ex
amination of the dual project
spoils disposal and marsh restora
tion-revealed potential threats to
the marsh restoration aspect. Biolo
gists hoped that plants would in
vade the now-barren site when tide
flows were restored. However, any
increase in site elevations could alter
the potential for marsh plants that
grow only at low elevations. That
the elevations would be increased

t
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was obvious: silt-laden water from
the spoils was designed to flow
across the marsh. The quality of the
restoration project could thus be di
minished. Contractors were notified
of the inherent problems and took
what steps were possible to avoid
silting the lowest areas.

Dredging was completed and in
June 1976, the bayward dikes were
breached in four places, opening 130
acres of former marshland to tidal
activity. Final elevations on the
landward side of the marsh were
somewhat higher than hoped for,
but those on the bayward side re
mained unchanged.

Events of the next several years
in the Muzzi Marsh were exciting
indeed. After only a year of soil
leaching by tidal waters and winter
rainfall, pickleweed spontaneously
began to invade upper areas. By
1979, there was 70 to 100 percent
cover in some areas. Cordgrass had
become established in small num
bers along small channels that were
forming within the marsh, by seed
that floated in from stands growing
outside the dikes. By the early
1980s, the vegetative growth of
these isolated cordgrass plants had
increased the population by 700 per
cent. Flocks of shorebirds were in
creasing, indicating a growing
invertebrate population in the mud
flat and vegetated areas.

In 1981, a site modification proj
ect was developed by The Golden
Gate District working with repre
sentatives of the Department of Fish
and Game, the Bay Conservation
and Development Commission, the
City of Corte Madera, and the pub-



lic. It was designed to increase tidal
flows to landward portions of the
marsh and to restrict human, dog,
and cat intrusions. Channels were
dredged to lanpward portions of the
marsh to increase tidal flows to
these areas and keep out people and
pets. Small ponded areas were
formed in hopes of increasing chan
nel'scouring during receding tides.

The results of this modification
program are still being weighed.
Human intrusion and vandalism
has certainly declined and vegeta
tion in a major part of the marsh
has increased dramatically in abun
dance and height. Spoils from the
channelization project placed in an
upper area have reduced the overall
size of the marsh. And, of greatest
significance, channels are fast filling
with sediment. New channels are
eroding within the dredged chan
nels but it is not clear what the end
result of this evolving hydrology
(sedimentation versus natural scour
ing) will be on the distribution and
vigor of the marsh vegetation. The
marsh appears to be aging very rap
idly, evolving from a wetland to an
upland habitat.

In spring, 1986, students from
Professor Luna Leopold's hydrology
class at the University of California,
Berkeley, measured sedimentation
changes that had occurred in cross
sections of several channels since
the 1981 modification program, and
established some baseline data to be
used in future studies for determin
ing rates of change of the tidal
prism in this marsh.

The Muzzi Marsh, now part of
the Corte Madera Ecological Reserve

administered by the California De
partment of Fish and Game, is a
success story in that there are now
about 125 acres of healthy salt
marsh habitat at the edge of Corte
Madera Bay. At high tide in the
winter, there are flocks of waterfowl,
at low tide flocks of shorebirds rest
and feed. Great numbers of snowy
and common egret have been seen;
great blue heron, marsh and red
tailed hawk, and black shouldered
kite are common. There are several
rare and endangered clapper rail, a
species that has greatly benefited by
the increase of contiguous marsh
habitat along the Corte Madera bay
front. And many people use the
dike top trails to enjoy the beauty of
this marsh-joggers, walkers, bir
ders, a nursery school class that has
visited daily throughout the entire

Natural channel forming in dredged channel.

project development, and many
more.

The project has also provided
much information on what works
and what is important in restoration
projects. Elevations and hydrology
are key factors in the viability and
longevity of a marsh ecosystem.
Plants are mere indicators of these
factors. Perhaps the erosion pro
vided by freshwater runoff from the
land is a major force in the longevity
of a marsh. There is no such runoff
in a dead end marsh surrounded by
dikes. In 1987, marshes are no
longer considered wastelands and
yes, they can be restored, but ever
so carefully. -by Phyllis M. Faber

Phyllis M. Faber is a wetland biologist
who has monitored the Muzzi Marsh
restoration project from its inception.
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iClose-up

Making The Count

To GET THERE, you have to pass a
shopping mall, four auto shops,

two junkyards, three auto wreckers,
a dump, some open fields being lev
eled for development, then an in
dustrial park.

At the end of West Winton Ave
nue, a mile north of the San Mateo
Bridge, is Hayward Regional Shore
lines, 816 acres of reconstructed wet
land bordering the urban sprawl of
the East San Francisco Bay. You can
smell the salt and the nutrients
being broken up in the mud long
before you arrive. The air is cooler
than it is inland, and once you're
there the sound of the waves blocks
out the sounds of the road. The
wind scrapes across the cold choppy
water, spreading over the pickle
weed and the cordgrass, and blow
ing about the gulls, ducks, and
shorebirds.

Once a week, ornithologist Joan
Duffield travels out to the marshes,
bundled up against the winds. She
travels light, carrying her tripod
field scope, binoculars hanging from
her neck, and a small green cordura
satchel slung around her shoulder.
The satchel holds her hand-sized
notebook, marsh map, a well-trav
eled Golden Guide to Birds, a tide ta
ble, and a work schedule.

"I like to have my hands free,"
she said. "It seems like I live in
marshes, and the worst thing is get
ting stuck in the mud and having
your hands full."

Nearing completion of her gradu
ate studies in ecology and system
atic biology at San Francisco State
University, Duffield is participating
in a study of soil, plants, hydrology,
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birds, and wildlife at the Hayward
Marsh. The year-long study of the
effectiveness of the marsh's recon
struction began last February and is
due to be completed in March. It is
sponsored by the U.S. Fish & Wild
life Service, and directed by the San
Francisco State Paul F. Romberg Ti
buron Center for Environmental
Studies.

"The advantage to working out
here is that I don't have to punch in
and out," Duffield said. "I follow
the tides instead. In the winter this
is sort of tricky since the high and
low tides are usually late at night or
early in the morning when it's too
dark to see."

Riding in her brown Isuzu
Trooper pickup, we passed along
the dry dirt road separating a for
mer landfill and the buffer pond col
lecting leached toxins that might
otherwise wash into the marsh.
"This was a marsh until 1865, when
it was diked and made into a salt
evaporation pond," she said. "In
1976 it was bought by the East Bay
Regional Parks as a result of mitiga
tion for the loss of wetland when
the Dumbarton Bridge was built. It
hadn't been used for salt since the
1940's."

San Francisco State and Califor
nia State Hayward completed the
200-acre marsh reconstruction in
1981. They broke the dike and dug
channels, put up some levees, and
built some islands with the dredge
spoils. They planted seasonal salt
grass, gum plant, and Australian
salt bush, as well as the more com
mon ground-hugging green juicy

Intrepid ornithologist Joan Duffield stalks
her prey at the Hayward Marsh.

pickleweed and tall-standing cord
grass.

The tide receded as Duffield set
up her field scope. Slowly the deep,
dark mud beneath the water ex
posed itself to the long probing
beaks of the marbled godwits and
the quick-pecking black belly plov
ers. "From a restoration standpoint,
those dredge spoil islands don't
really work," she said, pointing out
the barren top of one. "The engi
neers ought to knock off the plateau
and keep the vegetation surround
ing the island's shore. I suppose
they were hoping for some of the lo
cal birds to nest there, like the
American Avocet or the Killdeer, but
they haven't that much. Mostly we
get the birds who nest during the
summer on the tundra up North,



and then fly the couple of thousand
miles down here to feed in the win
ter. These are birds like the Long
Billed Dowitcher and the Least
Sandpiper-and they're only four or
five inches big."

"When those wintering birds re
turn," Duffield said, "is probably
the best time for my job. When I
see, let's say, a Green-Winged Teal
or a Long-Billed Curlew I say to my
self, 'Wow!'

"The summers here can be pretty
barren. One time it took me only
twenty minutes to complete my sur
vey. It usually takes at least two
hours."

How can one person count thou
sands of birds descending upon the
mudflats? "I sector off the area," she
explained. "Then I count them by
species-least terns, widgeons, pin
tail ducks, what have you. Some
times it's not so simple, though. In a
tidal wetland, the water level is al-

Long-Billed Curlew

ways changing, so the birds are al
ways moving."

She directed her scope to a beach
covered by a flock of "peeps," small
shorebirds too far away to identify.
"There's a thousand there," she
said.

About 50 species of birds regu
larly visit the Hayward marsh, 75 if
one counts the land birds like the
Sparrow or Warbler. Duffield said
only "a pretty peculiar bird" could
elude her recognition.

Some are identified by behavior
patterns. The Dowitcher, for in
stance, dips its beak in and out of
the mud like a sewing machine
needle, pulling up its catch. "We call
them 'sewing machine feeders,'"
Duffield said. The Marbled Godwit
is a "sloppy eater," dipping its entire
face under the surface and pulling
up a shiny black mud-stained bill.
The Eastern Sandpiper jerks about
as it feeds but the Least Sandpiper,

almost identical in appearance, is
"more easy going... mellow."

Some species are recognized by
their calls. "The killdeers, for in
stance, are always calling. They'll
continually let you know where they
are."

We circled the edge of the north
ern marsh. Snowy egrets-huge in
comparison to the vast number of
surrounding shorebirds-rose from
the marsh, their white feathers con
trasting sharply with the deep rich
ness of the mudflats.

The power of flight does not
mean safety, to be sure. A stagger
ing 94 percent of the fringing wet
lands of the Bay Area have been
destroyed by urban growth in the
last 125 years, mostly by dike and fill
operations. A California Depart
ment of Fish and Game report in
1964 and 1965 estimated that the Bay
was home to 3.5 million birds, 55
percent of which are shorebirds and
35 percent waterfowl. This number
has decreased, according to Terry
Penocovic of the U.S. Fish and
Wildlife Service. However, San
Francisco Bay is still the largest area
of suitable habitat on the West Coast
for diving ducks, many herons,
most shorebirds and terns, and
many grebes.

"If you take away the habitat, you
take away the birds," Duffield said.
"This has been the problem for the
California Clapper Rail. They have
very specific habitat needs, so they
are dying off."

If the marsh restoration proves
successful, homeless birds will have
one more place to go.

-David L. Fore

31



32

An Ecologist's View

Mitigation Problem~

on the Southern
California Coast

by Joy B. Zedler

I N SOUTHERN CALIFORNIA, 20 million
people are concentrated along a 200

mile shoreline and more than three
fourths of the coastal wetland habitat has
already been destroyed. The remaining
coastal wetlands are greatly disturbed. It
is little wonder that several wetland-de
pendent species are threatened with
extinction:

The Light-footed Clapper Rail builds
its floatable nest out of cordgrass in the
low intertidal marsh.

Belding's Savannah Sparrow nests in
the succulent-dominated midmarsh.

The Salt Marsh Bird's Beak, an annual
plant, grows only at the upper marsh
edge.

The endangered California Least Tern
nests in coastal dunes and feeds in ad
jacent shallow waters.

As development continues to en
croach on coastal wetlands, these and
many other species are becoming very
rare.

This part of the Sun Belt is experienc
ing enormous population growth.
Houses, marinas, and shopping centers
replace remr.ant wetlands. With our
Coastal Act and Endangered Species
Act, why aren't conditions improving?
Why is habitat still being lost? Several
examples show that mitigation policies
and implementation procedures contrib
ute to the problem, rather than solve it.

Mitigation could help restore biodiv
ersity to a region with several endan
gered species. In practice, however, it is



often a license to develop. Property own
ers have been able to develop part of
their wetland in exchange for promises
to restore some degraded area. In many
cases, the total area of habitat available
to wetland species has declined.
The assumption behind many mitigation
projects is that native species can be con
centrated in smaller areas by manipulat
ing the habitat. This might be true for
humans, but not for wildlife. People can
be crowded into cities-but only if food,
water, and energy are supplied from out
side. In many mitigation projects, how
ever, wildlife populations are expected
to persist within the confines of ever-de
clining habitats with less food, less water,
and less space.

Two plans that allow habitat reduc
tions concern Bolsa Chica wetland and
Los Angeles Harbor.

At Bolsa Chica, just south of Los An
geles, about one-fourth of a 1,200-acre
wetland will be developed. In exchange,
tidal flushing will be returned to some
areas that have been diked for over 80
years. These diked areas dry up in sum
mer, but they impound water in winter,
and wildlife use is significant. There is
potential for enhancement at Bolsa
Chica, but it should not be at the cost of
relinquishing 300 acres of scarce habitat
for development. The net effect of this
mitigation proposal is a substantial hab
itat loss for wetland-dependent species.

In most developed areas, there are no
degraded habitats left for mitigation,

and one might expect policies to prevent
further habitat loss. Not so. In Los An
geles Harbor, plans to construct the Pa
cific-Texas oil pipeline would fill 400
acres of shallow bay habitat. The pro
posed mitigation site? Batiquitos La
goon, 50 miles to the south. There,
dredging has been proposed to increase
tidal flushing and reduce algal blooms
that are aesthetically displeasing to
many people. The effect upon the region
is a net loss of habitat.

In these and other projects, the sites
that would be developed are disturbed,
and they could benefit from enhance
ment. However, the changes proposed
on- or off-site do not justify further re
ductions in habitat. Native populations
cannot be crowded into smaller and
smaller areas with any expectation of
long-term persistence; you can't con
dense them into "high-rise wetlands."

But, proponents say, restoration
measures replace quantity with quality.
The improvement of degraded areas will
enhance diversity. A disturbed, mono
typic pickleweed marsh can be "im
proved" by digging ponds, cutting
channels, planting cordgrass, then using
the dredged soil to create nesting is
lands, thus accommodating more spe
cies at the site. This is the spirit of many
mitigation plans.

Unfortunately, such changes merely
increase local habitat heterogeneity; they
are unlikely to enhance regional biodiv
ersity. Some "improvements" also dam-
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Many historic wetlands, like the one shown here at Los Cerritos, in the metropolitan Los Angeles area, have been
replaced with housing and industrial developments. Above, oil wells and high tension towers stand behind resi
dential housing and channelized drainage. When open-space land uses such as oil drilling are completed, will the
land be used for further urban development, or restored as aviable wetland? The future ofmany Southern California
wetlands remains controversial.

================

Salt Bush or Fat Hen. A ane
ta three-foot tall spreading erect
or prostrate annual plant. Com
monly found in salt or brackish
marshes along the coast and
around bogs, Salt Bush bears
broadly triangular, green leaves.
Small whitish-green flowers
bloom along multiple-branched
stems.

==================================
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age certain habitats and species. Salt flats
and transitions between wetlands and
uplands sometimes fall victim to the idea
that we can improve them. Their inher
ent values go unrecognized. In the case
of pickleweed marshes, subdividing and
resculpturing the remnants can further
endanger the sparrows that depend on
that specific habitat type.

How Not To Save
A Clapper Rail

Of special concern are large-scale proj
ects that attempt to remove large vol
umes of sediments. In all our coastal
wetlands, sedimentation gradually
changes deep water to shallow water and
salt marsh. Industrial or housing devel
opments along the coast have accelerated



erosion and increased the rate at which
channels and bays fill in. Dredging to re
move sediments can be very detrimental
to endangered marsh species in the short
term. Long-term benefits are not yet
known. Two examples indicate problems
with the approach. Both are "restora
tion" projects similar to those incorpo
rated into mitigation plans.

At Upper Newport Bay, sediments
had accumulated to form a large salt
marsh and salt flat area that supported
some of the region's best cordgrass hab
itat and the most dense population of
light-footed clapper rails. To remove sed
iments, deep channels were excavated
and dredged spoils placed alongside.
The spoils remained without vegetation
one year after construction. The result:
a poorer habitat for the endangered
Clapper Rail. Biologists estimate that the
territories of six clapper rails were de
stroyed by the project.

Will time improve the site? Will the
salt marsh reestablish itself? An older
project of a similar nature suggests that
it will not. At Buena Vista Lagoon,
marsh vegetation has been slow to in
vade dredge spoil islands because few
species are tolerant of the extreme sal
inity-about six times that of sea water.
Shallow water and marsh were replaced
with deeper basins and dredge spoil is
lands. Certainly a change, but hardly an
improvement.

A few restoration/mitigation projects
have attempted to create salt marsh hab
itats by altering topography and plant
ing halophytes, plants that thrive in salty
soil. Such projects have had two prob
lems: one type of disturbed habitat is re
placed with another, and the sites have
not been studied well enough to provide
information on what values were lost or
restored.

At Sweetwater River Marsh in San
Diego Bay, for example, Caltrans exca
vated a disturbed wetland area to create
a habitat for clapper rails as part of the
mitigation for widening Highway 5
through a cordgrass marsh. The site was
contoured to the appropriate elevations
for cordgrass, but transplants have had
only limited success. Opportunistic

Top: A pickleweed marsh harbors insects, invertebrates, and algae species. Mid
dle: Salt flats are far more productive than they appear. Bottom: Marsh res
toration often requires replanting.
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pickleweeds have invaded, but the site's
ability to function as a natural wetland
and enhance biodiversity is uncertain.
So far, it's clear that disturbed high
marsh has been replaced with disturbed
low marsh. It's different, but not neces
sarily better. And, lacking the scientific
study, we don't know why transplants
have been slow to expand.

In San Diego Bay, the Port District mit
igated marina construction by creating a
large dredge spoil island for salt marsh
and clapper rails. Initial cordgrass trans
plantation has been very successful, but
as no scientific study was done, we don't
know why. Clapper rails have not estab
lished themselves. However, the endan
gered Least Tern has nested in higher
ares. A success story? Only if you dis
regard the subtidal habitat that was cov
ered with dredge spoils. It was a trade
off: one type of wetland habitat was de
stroyed to create another.

Quantity For Quandary?

In summary, mitigation does not main
tain or restore biodiversity when the
habitat area continues to decline or when
restoration projects are poorly imple
mented. Mitigation projects tend to
swap quanitity not for quality, but for
quandary-uncertainty. What we have
is a trial and error approach that lacks
scientific evaluation. As a result, most of
the trials become errors. There is little
incentive to study the project's effects;
on the contrary, the less that's known
about a site before and after it is modi
fied, the easier it is for proponents to
claim that its diversity has been
enhanced.

There are as yet no models for effec
tive wetland mitigation in California or
elsewhere. There are, however, many
critics of the process. In a recent article
on "Measuring the Success of Wetlands
Mitigation" (National Wetlands News
letter Vol. 8, No.5, September-October
1986, pp. 6-8), Millicent Quammen refers
to projects in California, as well as Vir
ginia, New England, Florida, and New
Jersey when she writes:

[Margaret] Race and [Donna] Christie
(1982) reviewed mitigation projects in
volving wetlands creation and ques
tioned the effectiveness of artificially
created marshes to provide the biolog
ical and hydrological functions and so
cietal values of natural marshes.
Several subsequent sub-studies have
evaluated whether agency-mandated
mitigation projects have actually been
implemented. Fewer have evaiuated
how well the artificial marshes are
functioning. The results do little to al
lay the concerns raised by Race and
Christie.

I DO THINK it's possible to recreate fac
similes of native ecosystems and to im

prove conditions for rare and
endangered species, but two things
must change: First, mitigation must not
facilitate further losses of wetland habi
tat. Second, restoration practices must
use scientific approaches. Toward these
ends we need to develop a science of
"ecotechnology"-bioengineering at the
ecosystem level. We need to approach
restoration experimentally, with long
term evaluation, so that both successes
and failures can be understood. Restor
ing biodiversity requires more than
transplanting vegetation. Communities
of native species (as well as we can char
acterize them) and their ecosystem func
tions must be restored within areas that
are large enough to insure long-term
persistence of their populations. We will
know success only when total ecosys
tems are restored and when threatened
species are no longer in danger of
extinction. 0

Joy B. Zedler is professor of biology at San
Diego State University, San Diego. She is co
author, with C.S. Nordby, of "The Ecology
of Tijuana Estuary: An Estruarine Profile,"
(U. S. Fish and Wildlife Service, 1986), 104
pp.; and of other books on California
wetlands.

This article is based on a presentation to the
National Academy of Sciences Forum on Bio
diversity, held in Washington, D.C., Sep
tember 21-24, 1986.



Mitigation Banks: Unmitigated Disaster
or Sound Investment?

By Elizabeth P. Riddle

O NE TECHNIQUE for improving the re
source value of wetland mitigation

projects is the mitigation bank, devel
oped by the California State Coastal Con
servancy. Such a bank is created when
the agency acquires degraded wetland
areas, or areas that can be restored to
provide wetland habitat. It then en
hances their habitat value, and sells mit
igation credits to developers who need
to compensate for fish and wildlife hab
itat losses that result from their projects.

Mitigation banks provide compensa
tion for adverse effects of several devel-

opment projects, not just one. Though
each such project may affect only a few
square feet of habitat, their cumulative
impact may affect many acres. The
habitat at the bank site is enhanced in
advance of habitat losses at the devel
opment site. The increase in habitat
value, quantified by applying a meth
odology such as the U.S. Fish and Wild
life Service's Habitat Evaluation
Procedure (HEP), is tallied as mitigation
"credits". After restoration or enhance
ment of the bank is complete, the credits
are available for purchase by developers
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to satisfy off-site mitigation
requirements.

The habitat compensation provided
through a bank may be superior to mit
igation through "in lieu fees" or by
means of individual mitigation projects.

A bank is markedly different from an
lieu fee program, which is a process
whereby several developers pay fees
into an account that, when enough
money has accumulated, is used to buy
and enhance a degraded area. With in
lieu fees, many months or even years
may lapse before a mitigation project is
begun and habitat losses are compen
sated. Upfront enhancement of mitiga
tion banks eliminates this lag time. They
also help streamline the permit process
and eliminate some of the uncertainty in
development planning. Once a bank is
established and the charge for credits has
been set, permitting agencies can give
applicants at least a ballpark figure for
how much the required mitigation will
cost. Knowing the price for mitigation
may convince developers to redesign
their development projects to avoid hab
itat losses.

Individual mitigation projects often
yield little habitat value, especially when
they are small and created by permit ap
plicants whose projects will affect only
tiny fragments of wetlands. Requiring
such applicants to identify, acquire and
enhance an area to replace wetland val
ues is a cumbersome, inefficient, and
often ineffective process. The developer
usually has no experience in wetland
restoration. His overriding goal is to sat
isfy the mitigation requirement as
quickly as possible for the least possible
cost.

The chance of successful compensa
tion for wetland losses is greater through
a mitigation bank sponsored by a re
source agency motivated to complete the
project, and with experience in design
ing wetland enhancement projects.

H OWEVER, DESPITE THESE advan
tages, in practice mitigation banks

almost inevitably run into problems. Be
fore initiating such a bank, the sponsor
ing agency should understand these

potential problems and assess whether
a bank in its jurisdiction area makes
sense.

First, all the obstacles to successful
mitigation projects also exist for the
bank. These include the frequent diffi
culty of finding an appropriate site, the
embryonic stat~ of knowledge about
wetland restoration, and difficulties in
assuring monitoring and maintenance.
But a major problem raised by establish
ing a bank is that it may actually lead to
habitat losses. If the bank does not meet
design objectives, the habitat losses re
sulting from each development project
that used the bank to fulfill its mitigation
requirements will not be fully compen
sated. It may take several years to deter
mine whether or not a mitigation bank
works. If it fails, losses cannot be re
covered; for in the interim several de
velopment proposals have proceeded
and their permit requirements have
been technically fulfilled.

The most difficult task a bank's spon
sor confronts is coordinating and me
diating issues among the multitude of
agencies and interest groups that must
be involved in establishing the mitiga
tion bank. Moving the often cumber
some machinery of bureaucracies and
reaching consensus on difficult decisions
may be impossible without the catalyst
of an impending development project.

The huge Pacific Texas Pipeline proj
ect in Los Angeles Harbor, which re
quires filling more than a hundred acres
of deep water marine habitat, demon
strates how a large, politically and eco
nomically important development can
serve as catalyst for establishing a miti
gation bank. Although both the PacTex
project and its mitigation project have
been extremely controversial, the plan
was developed in less than a year. In con
trast, designing the Conservancy's small
pilot mitigation bank in San Francisco
Bay, without an impending develop
ment as catalyst, has dragged on for
more than two years. Resource and per
mitting agencies, which are almost with
out exception under-staffed and over
worked, place a low priority on difficult
projects that will be time-consuming,



controversial, and potentially prece
dent-setting. Months or even years may
pass without a consensus on hard
decisions.

However, the catalyst can also create
more problems. If a development project
dictates decisions that will affect future
bank users, undesirable concessions
may be made and institutionalized, lead
ing to further habitat losses. Again, the
PacTex example makes the point. To
meet PacTex's pressing need for fast ac
tion, the developers and permitting
agencies agreed to use Batiquitos La
goon, an area where the Conservancy
had already completed preliminary re
search and design, as a mitigation site.
The Lagoon is over 50 miles from the site
of the development impact, and there
fore may not accommodate the habitat
needs that must be transferred. In ad
dition, many scientists are concerned
that the existing habitat values at Bati
quitos Lagoon were not accurately ac
counted for when the enhancement plan
was designed. After PacTex meets its
mitigation requirements with Batiquitos
Lagoon credits, excess credits will be
banked by the Port of Los Angeles for its
future needs. Thus, concessions made to
accommodate PacTex's needs have been
institutionalized in a mitigation bank
that will be used to provide mitigation
for future Port projects.

A NOTHER HAZARD in mitigation
banking is created when an agency

that develops a bank becomes a "miti
gation broker," perhaps finding it diffi
cult to undertake enhancement or
restoration projects that do not have the
financial and political backing of a miti
gation project. In fact, projects that do
not provide mitigation credits may be
opposed because they limit the availa
bility of sites that could be used for mit
igation projects. Total acreage of wetland
habitat will then, at best, remain at status
quo and the considerable historic wet
land losses will never be regained.

Nevertheless, mitigation ban ks do
make sense in three instances: to miti
gate specific habitat losses that will occur
at an area zoned for appropriate devel-

-----------------------r
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Marbled Godwit. The most
conspicuous large shorebird,
after the Willet. Gregarious and
vocal, flocks probe diligently on
mudflats or roost in dense clus
ters in salt marsh or on sandy
beaches. The slightly upturned,
bi-colored bill, pink at the base,
dark at the tip, is a useful field
mark.

opment; to provide mitigation for small
development projects that will cause
very limited habitat losses; or to restore
habitat and provide mitigation credits
while satisfying regional restoration
goals.

Two promising examples are the State
Coastal Conservancy's Dune Mitigation
Bank and the Bracut Marsh Mitigation
Bank, both in Humboldt County.

The Dune Bank followed the County's
decision to amend its local coastal plan
to allow coastal-dependent industrial
development on 130 acres of an aban
doned World War II air strip, which is
also habitat for the Menzies' Wallflower,
a state-listed endangered species. To
compensate for anticipated losses, the
County zoned the adjacent 80 acres as a
mitigation site.

Double-crested Cormorant
(immature le~, adult rtght). Fairly
common on estuaries in win
ter; during summer, mostly im
mature plumage birds are seen.
Of the three cormorant species,
this is most likely on estuaries
or freshwater ponds; the other
two prefer the outer coast. A
general decline in number may
be related to the depletion of
the Pacific sardine fishery in the
1940's.

==================================
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These dunes, part of the umphere-Christensen Dunes Pre
serve, are managed by the Nature Conservancy as part of its
Critical Areas Program. Healthy dune habitat such as this is
one goal of wetlands mitigation.

Dune preservation is an even more
uncertain science than wetland restora
tion. The Conservancy, working with
the county and with the City of Eureka,
established this site as a Dune Mitigation
Bank, to permit careful, long-term ex
perimentation and planning before de
velopment pressures set in. A year-long
study of planting techniques and exotic
species eradication methods has been
conducted. Next, the site will be en
hanced over a five-year period to lessen
impacts to existing dune habitat and
make any necessary adjustments in light
of early results. The fact that the area has
been zoned for development provides
enough catalyst to stimulate decision
making, and at the same time, defines
the area that can use the mitigation
bank. This precludes improper use of
the bank, and provides some assurance
to the bank sponsor that its funds will be
reimbursed.

THE BRACUT MARSH BANK grew out of
the Conservancy's effort to help de

velopers with their very limited mitiga
tion needs in Eureka. Development
plans required filling some pocket
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marshes-remnant wetlands that have
been isolated from tidal action by past
developments that cannot be restored.
Each was an acre or less in size.

The Conservancy restored a former
tidal marsh that had been filled and used
as a lumber yard on the Humboldt Bay
shoreline. Although the Bracut Bank il
lustrates the concept of mitigating very
limited habitat losses in one consolidated
area, it unfortunately also illustrates how
restoration of wetlands is an "uncertain
science." Bracut was designed as a low
pickleweed marsh, but as construction
began, the contractors hit a deep layer of
accumulated wood chips, and rede
signed the project as a high, infrequently
inundated marsh. The project is praised
by some as habitat for the endangered
Humboldt Bay Owl's Clover and a pop
ular roosting area for shorebirds, and
criticized by others for failing to meet the
original design objectives.

Credits from the Bracut Marsh Miti
gation Bank have been used to compen
sate for the development of four pocket
marshes and other small wetland fills to
talling just over three acres. The Coastal
Commission determines the acreage
or square feet-of habitat that will be
filled, and the permit applicant is re
quired to buy mitigation credits from the
Conservancy to satisfy habitat losses.

In conclusion, mitigation banks can
provide permit applicants and permit
ting agencies with a simpler, more pre
dictable process for complying with
mitigation requirements while improv
ing the resource value of mitigation proj
ects. Designing and implementing such
a bank will require an extremely high
level of cooperation among all involved.
The most successful banks are those de
signed to meet the specific mitigation
needs of a development area, and will
meet these needs by satisfying regional
restoration goals. ' 0

Elizabeth P. Riddle is a project analyst at the
State Coastal Conservancy. This article is
adapted from a paper presented at the Na
tional Wetland Symposium on Mitigation of
Impacts and Losses in New Orleans, in Oc
tober 1986.



New Key to Alcatraz

The Official Map and Guide to Alcatraz.
Reineck and Reineck. Golden Gate Na
tional Park Association, 1986. $2.50, 20
panel, nine accordion fold.

Maps seldom are reviewed in popular
publications, but this maiden effort of
the Golden Gate National Park Associa
tion (GGNPA) is so comprehensive in
scope, so smashing in its presentation,
that it deserves as much consideration
as a book. Indeed, it will substitute for a
book in the hands of thousands of visi
tors to the San Francisco Bay's most mys
terious and controversial island, which
is now part of our great national recre
ation area.

Cartographers may quarrel with its
definition as a map at all, since the Al
catraz guide transgresses several basic
mapmaking tenets at word one. North is
not at the top, for example. There is no
scale indicated in miles, no mercator
lines, no topographic indications other
than perspective, and none of the other
comparable scholarly information map

BOOK REVIEWS

collectors have come to expect. Instead,
the Alcatraz guide contains, in fact, two
very handsome and accurate schematic
drawings of the island as seen from
above. One drawing is a three-color ren
dering of the prison cellhouse with its
roof off. The viewer looks down into the
interior from above, much the way
guards did when Alcatraz was a maxi
mum security federal prison.

The other, larger drawing is a four
color picture of the whole island, com
plete with roads, walkways, buildings
and gardens. In technique it reminds me
of an antique map hanging in my front
hallway, the famous Bosqui & Co. lith
ograph of Yerba Buena Cove with the
U.S. Sloop-of-war Portsmouth in the har
bor along with five smaller ships, and the
hills of the San Francisco peninsula as
the horizon. It was drawn by William F.
Swasey about a year before the Gold
Rush. Surrounding the two illustrations
of the Alcatraz guide are dozens of in
formative little blocks of type, each with
its own small historical photograph.
Seemingly at random, an occasional
photo is tinted with a colorblock in pink,

\
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blue, apricot or pale yellow. Enough pho
tos have been left in instihJtional gray to
give the dismal feeling of the interiors
prisoners must have experienced.

New as this style may seem to those
familiar only with the roadmaps that
used to be given out free at gas stations,
the photos and information blocks in the
edges have distinguished antecedents.
Ancient maps, often hand drawn, had
wonderful decorations around their
edges - sea monsters, comic faces with
puffed cheeks representing winds,
spouting whales, fleets of caravels, and
sometimes saints and swans. By 1852,
with the first naval survey of the Port of
San Francisco, the Cadwalader Ringgold
charts were published, supplanting the
embellishments with accurate represen
tations of pertinent landfalls by skilled
artists. Engraved border illustrations on
some U.S. Coastal Survey maps were
drawn by the famous James MacNeill
Whistler, for example. Most modern
maps have lost this aspect of the cartog
rapher's art, diminishing the borders
and leaving seamless surfaces with no
room for speculation on the part of the
beholder. Like the earliest prototypes,
the new Alcatraz map photo-and-copy
capsules give the reader a tantalizing
taste of the possibilities for further study
or exploration.

With a copy of the guide in hand, the
visitor to Alcatraz can easily explore the
island. This, of course, was the reason
for the map's creation. It has enabled the
Golden Gate National Recreation Area
this year to allow 750,000 visitors to ram
ble about on Alcatraz on their own,
rather than be herded about in ranger
led groups. Copies of the guide are on
sale on the island or at the GGNPA
bookstore on the Hyde Street Pier. One
of its fine features is that the Alcatraz
guide is light enough to fit in a pocket
and will not add much to a plane trav
eler's total weight allowance.

If you haven't been out to Alcatraz for
a while, it may come as a surprise to you
that with map in hand, you discover the
Indian occupation is regarded as essen
tial history, just as are the prison years,
or that there is an unusual rookery in the

most exposed place on the island. Take
a good look at your Alcatraz Map and
Guide when you buy one. Thanks to our
television-shortened attention span, you
may be looking at the book of the future.

-Margot Patterson Doss

Beached

Mirounga - A Guide to Elephant Seals.
Written by Sheri Howe, photography by
Frank S. Balthis, drawings by Judy A.
Beach Balthis. Frank S. Balthis, Daven
port, 1986. $4.95,46 pp.

The biology and behavior of elephant
seals is thoroughly detailed in this inter
esting and useful small book by Sheri
Howe. In Northern California, these cu
rious creatures are usually observed
lying passively about the beaches of Ano
Nuevo State Reserve and occasionally at
Pt. Reyes National Seashore. This book
provides the interested observer with
many insights into the more active
phases of elephant seal existence, such
as feeding, competing for mates, and
giving birth to 65-pound pups. The
reader comes to appreciate the plight of
the lone males, the exhausting challenge
to the dominant male, and the dangers
faced by squabbling harem females.

The unique physiological adaptations
of the elephant seal are well presented
in sections discussing senses, tempera
ture regulation, water balance, and feed
ing and fasting. The author treats us to
an interesting consideration of diving
physiology and the mechanisms that al
low elephant seals to dive repeatedly
to depths of 1,000 feet or more while
feeding.

The table of contents quickly directs
the reader to topics of interest, and the
beach life of elephant seals is well illus
trated in the photographs by Frank Bal
this. The 6 x 9 inch field guide format
makes this an easy book to bring along
on a trip to the reserve.

This is a recommended reference for
teachers and will be useful and inform-



ative for the park visitor seeking to learn
more about these large animals lying
about our California beaches in increas
ing numbers each year.

-Allan Ridley

Tours are given at the Ano Nuevo State
Reserve, 46 miles south of San Francisco,
from December to April during the elephant
seal breeding period. Reservations are re
quired and can be made through Ticketron at
(415) 939-6914. Unguided hiking is allowed
March through November.

On Wetlands

Waterlogged Wealth. Edward Maltby.
Earthscan, International Institute for
Environment and Development. Lon
don and Washington, D.C., 1986. $7.75,
200 pp.

Wetlands. WilliamJ. Mitsch and James G.
Gosselink. Van Nostrand Reinhold
Company, Inc., New York, 1986. $44.95,
539 pp.

Wetlands - The Audubon Society Nature
Guides. William A. Niering. Alfred A.
Knopf, Inc. 1986. $14.95, 638 pp.

That three new books on wetlands were
published so closely together is a tribute
both to the scientific and public interest
in these important ecosystems as well as
the significant new knowledge gained
over the past decade.

Long considered wastelands to be "re
claimed" for agricultural and urban de
velopment, wetlands have now become
valued resources, not only for the wild
life they sustain, but also for other func
tions such as flood control, nutrient
retention, and fisheries production. Al
though we each have our own view of
what a wetland looks like, one might be
surprised by the range of habitats con
sidered as wetlands: from arid inland
salt flats to hillside rice paddies, from the
tundra to the tropics. They cover only six
percent of the earth's land surface, but
are responsible for the livelihood and

Elephant bulls face an exhausting challenge.

survival of much of the world's popula
tion, especially in the developing coun
tries. The global loss of wetlands is
continuing rapidly and these three
books attempt, each in its own way, to
emphasize the need to preserve and re
store wetland habitats.

Maltby's book presents a broad,
global perspective on wetlands, with an
emphasis on their economic values to so
ciety. While Americans are concerned
with preservation of wetlands for wild
life protection, recreation and aesthetics,
most of the world's population is de
pendent upon wetlands for food, fiber,
and transportation. To countries striving
to join the developed world, the filling
and exploitation of wetlands is seen as a
means to derive short-term economic
gain. It is not an easy question: how to
provide for economic development in the
Third World while protecting the natural
resource values of wetlands.

Maltby argues for the long-term view
of wetlands as a sustainable and sustain
ing resource, but is not able to present
many positive examples. He does em
phasize the progress being made, espe
cially with the international agreement
reached at Ramsar, Iran in 1971. The
book is relatively easy reading, although
the numbers overwhelm the text at
times. The book offers a global view
often ignored or not understood by the
American reader.
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Mitsch and Gosselink have focused
their efforts on writing a college text
book, although it will likely receive
greater use as a reference book for wet
land scientists and managers. The book
emphasizes the wetlands of the United
States. It discusses the problem of wet
land definitions and the ways in which
wetlands are delineated. Perhaps most
important for the majority of wetland sci
entists who are primarily trained as bi
ologists, the authors provide an
extensive discussion of wetland hydrol
ogy and soils. Unfortunately, and per
haps because the authors realized that
their readers would primarily be biolo
gists, they provide only minimal math
ematical description of water flow in
wetlands, leaving us the onerous task of
going to the original literature.

The strength of the book is on eco
system dynamics and specific wetland
habitat descriptions. At last a textbook is
out that questions the role of detritus
and organic export from marshes as pro
viding a significant energy input to es
tuarine and coastal waters! While
estuarine scientists have recognized the
fallacy of this widely accepted dogma, it
takes many years to re-educate the gen
eral public and wetland managers. The
book concludes with a review of wetland
management and policy issues, with a
very good section on wetland classifi
cation. It is surprising, however, that
only one page is devoted to wetland cre
ation and restoration. The faults are few,
the references cited extremely valuable,

Water Smartweed is both a
terrestrial and an aquatic plant,
growing upright in the mud or
floating on still, fresh water. At
tractive clusters of dark pink
flowers are borne at the end of
short, thick spikes; a fast
grower.

==================================
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Osprey. Fairly common in
summer on the larger bays and
estuaries where it is often seen
perched on driftwood or soar
ing on long, broad wings, never
far from water. Fish is the ex
clusive food. The population
seems to be on a healthy recov
ery from its former decline
caused by chemical pollutants
in the food chain.

and the book, itself, indispensible to the
serious student of wetlands.

Niering's book is a fine example of the
excellent Audubon Society Nature
Guides. The book is designed for the
"coffee table" and the curious. The in
troductory discussion on wetlands is
very general. Yet, no one buys these
books to read; the pictures are far too
spectacular. The pictures of various an
imals are coupled with short descrip
tions of range and habitat, though I
doubt anyone would actually take this
book into the field, despite its stiff paper
cover. It is not a Petersen Guide and
would be difficult to use to key out or
ganisms in the field. It might be more
useful in preparing for a field trip or ex
amining specimens or photographs
brought back. The book covers rivers, ri
parian forests, and freshwater marshes;
for those interested in coastal wetlands,
the Pacific Coast and Atlantic Coast
guides are more appropriate. The cost is
reasonable and the browsing value of the
book is great.

-Michael Josselyn



Wooden piles help protect a beach in Rio del Mar.

structures: overtopping, undermining,
and outflanking. The authors conclude
with a list of recommendations on how
each type of protective structure should
be used and of basic methods for avoid
ing damage to coastal property. Com
parative costs and design life are taken
into account.

Sharp black and white photographs
and clean graphics show typical designs
and examples of the successes and fail
ures of protection devices. (Disaster
photographs are always fascinating.)
Coupled with an excellent layout and
well-written text, Coastal Protection Struc
tures should be required reading for any
one about to purchase coastal property
or involved in coastal design, permit
ting, or construction.

Building Better Barriers

Coastal Protection Structures and Their Ef
fectiveness. Kim Fulton-Bennett and Gary
B. Griggs. Joint Publication of the State
of California Department of Boating and
Waterways and the Marine Sciences In
stitute of the University of California at
Santa Cruz, 1986. Available free from De
partment of Boating and Waterways and
Marine Sciences Institute, 48 pp.

The Winter 1986 issue of WaterfrontAge
contained a review of Gary Griggs' pre
vious publication on coastal erosion, Liv
ing with the California Coast. That book,
co-edited by Laurel E. Savoy and pub
lished by Duke University Press, pro
vides an excellent discussion of coastal
processes and the impacts of wave run
up on coastal dwellings and shoreline
protective works. California coastal re
gions are evaluated in terms of shore en
vironment and hazard zones. Coastal
protective devices are also reviewed.

Griggs' and Fulton-Bennett's recent
publication, Coastal Protection Structures
and Their Effectiveness, provides a more
in-depth look at the five common types
of coastal protection structures: concrete
rubble and blocks, rip rap, concrete and
wooden seawalls, and gunnite. In
tended to help oceanfront property own
ers, engineers and contractors who
design coastal protection structures, and
planners involved in permits for such
structures, the book is a successful over
view of the options available to slow ero
sion along the 86 percent of the
California coast subject to continuing
natural erosion. As the authors point
out, after suffering $100 million damage
from the 1983 storms, some Californians
have begun to realize that there is an in
herent economic risk in living on the
beach, on active dunes or on an eroding
bluff.

The book's practical assessment of the
five common shoreline protection de
vices is based on case studies of 32 sites
on the central California coast in a wide
variety of coastal environments. There is
also a description of the general prob
lems faced by all types of protection -Gail Odom Rosen o
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CROSSCURRENTS

Editor's note: This space invites readers to
express views on topics related to urban
waterfronts. This issue's contribution is by
Donald M. Scott, aformer State Park Ranger
who is now a teacher, photographer, and pres
ident of Wider Focus, a nonprofit center for
environmental education and photography in
South San Francisco.

The Killing of a Park

Once upon a time, on the Northwest
coast of San Mateo County, there was a
beautiful park called Thornton State
Beach. It was small in acreage, but as
large as Earth in its beauty and its ability
to recreate the spirit. Since it was wild
and natural, yet close to many resi
dences, it attracted thousands of visitors
each year.

In this small compass of land, there
was unusual diversity of life. The unique
geology created a valley that ran parallel,
rather than at right angles, to the beach.
A visitor could walk into sheltered
Thornton Valley and find trees growing
tall, and wildlife-oppossum, quail
adapted to the shelter of large trees. On
the sandy beach, ground-hugging plants
helped to knit another community of life
together. Overhead, gulls and other
shorebirds whirled and dived.

It was my good fortune to be im
mersed in the place for several seasons
as one of the state Rangers. Like the other
humans, I shared food and thoughts
with friends, then walked the trail
through the wildflowers. Like the rest of
the wildlife, I lived the storms and the
gentle times of Thornton Beach.

Storms were important in the life of
this place. They reshaped the land, usu
ally with a gentle progression. The most
beautiful days were during the storm
season. The most dedicated Thornton-
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Bufflehead Duck

lovers visited the beach during the days
between the storms. Among all the vis
itors, the most memorable was a man
who inspired the custom of giving hu
man names to storms.

When I was in high school, I repeat
edly read the works of George R. Stew
art. u.S. 40 (1953) uses one of the major
pre-interstate highways as a self-guiding
interpretive trail across the United
States. Names on the Land (1945) is the first
history of place naming. In the ecological
novel Storm (1941), a young meteorologist
tracking a storm gives it a name
("Maria"). During World War II, mete
orologists who read the book began to
name hurricanes after women.

These books introduced me to a new
view of Man: as a part of the biosphere
of Earth. They also inspired me to follow
a career path that eventually led me to
become a ranger.

One spring day, a park visitor ap
proached the office and asked to buy an
annual State Park Pass. I collected the
fee, and gave him the pass to sign. He
signed his name: George R. Stewart.

Several other Rangers had read Dr.
Stewart's works. When Ranger Steve
Gazzano suggested that we name our
new nature trail after him, we gladly
agreed.

Dr. Stewart passed away in 1980. A
copy of the Thornton State Park Trail



Guide, and materials relating to the cer
emonial dedication of the George R.
Stewart Trail (at which Mr. and Mrs.
Stewart cut the ribbon) are in his ar
chives at the Bancroft Library of the Uni
versity of California, Berkeley. The Trail
is mentioned in Wallace Stegner's intro
duction to the Lexikos Press Edition of
Names on the Land.

Not long after Dr. Stewart's death,
Thornton State Beach died. A storm has
been blamed, but that was not the cause.
Thornton was killed by the failure of a
poorly designed drainage system that
crossed the park.

When the houses and highways on
the Daly City coastal bluffs were con
structed, developers and public works
officials opted for quick and dirty drain
age systems because they were cheaper.
Instead of following the natural drainage
patterns of the area-east and north
from the coastal bluffs into Lake
Merced-they channeled runoff water
into fragile metal pipes laid over the
steep but soft cliffs that crossed Thorn
ton State Beach, spilling onto the most
heavily used area. The potential for a
major disaster was great.

It struck during EI Nino, 1982-1983.
This is the story:

Daly City requested permission from
Caltrans to build a catch basin for its sur
plus storm waters in the Caltrans drains
that crossed the park bluffs. Without
considering whether the system could
handle the extra load, apparently, Cal
trans gave its approval. The system
could not handle the surplus, and the
drains failed. The water from the drains
eroded deeply into the bluffs. The park
was swamped with sand, mud, and
debris to a depth of several feet in the
valley.

The State Park system did not have
adequate funds to repair the major dam
age. Neither Daly City nor Caltrans vol
unteered. So the park was closed.
Vandalism added to the toll and the of
fice building was burned down.

Subsequently, the Golden Gate Na
tional Recreation Area (GGNRA) indi
cated that it would accept Thornton
Beach, with the understanding that the

damage would need to be repaired and
hazards removed.

Contractors from Caltrans poured fill
into the great chasms left by the drain
failures. A grey rubble-strewn material
with re-bar and concrete now fills gaps
in the otherwise green and sandy bluffs.
The temporary drain installed by Cal- .
trans has already failed, and has eroded
another area of the cliff. The North Valley
picnic area has been buried under two
feet of mud and water.

GGNRA has postponed its accept
ance of the land until drainage problems
are cleared up, according to Brian
O'Neill, Superintendent of GGNRA.
The target date for transfer is October
1987. To my knowledge, Thornton State
Beach is the only park that has been per
manently closed by the state. Although
developed only 22 years ago, its roads,
parking areas, and restrooms have been
demolished. Once a place with a rich and
inspiring natural heritage, it has been
left without protection or interpretation.

continued on page 48

Thornton Beach, looking north into the valley. Slide deposited several feet of
sand, mud, and debris on the valley floor.
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Crosscurrents
continued from page 47

The George R. Stewart Trail now lies
mostly buried under mud.

It has been suggested to me that the
Caltrans and Daly City's power struc
tures do not believe many people are
concerned about the fate of Thornton
Beach. I believe this is wrong. As a for
mer Ranger at. Thornton State Beach, I
know that is wrong. [J

Mystery Photo

What prompted this wild celebration? On what urban waterfront did
it transpire, and when? This photo turned up, unattributed, in Sec
onds to Go, a San Francisco thrift shop. Identify it and you win a
year's subscription to WaterfrontAge-absolutely free!
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From the Executive Office
continued from page 3

However, banking also poses prob
lems, not the least of which is financing.
Can public funding accomplish the es
tablishment of such banks? Is the time
period acceptable for anticipated repay
ment? Are there accepted policies and
criteria for establishing the bank, and for
evaluating development mitigation re
quirements to assure that the system is
workable? There are many more unan
swered questions.

Recently, wildlife agencies which reg
ulate or advise on development have
considered tightening their policies to
limit acceptable mitigation sites to up
land areas. While this suggests a height
ened concern with stemming the
continuing drastic loss of wetlands, it
also raises questions about the ultimate
feasibility of mitigation. Upland sites,
being more desirable for development,
will also be more expensive. This mec:ns
it will be more difficult to set up miti
gation banks with public funds, and that
pressures to skirt mitigation rules will
increase, requiring more rigorous per
mitting policies.

O VERALL, a fundamental question
about the entire concept remains.

Can we afford to continue losing another
acre of marsh or mudflat, even for such
public purposes as port development?
California's remaining 10 percent of his
toric wetlands continue to disappear, de
spite existing state efforts, including
those of the Coastal Conservancy.

A more coherent and vigorous pub
licly funded effort to create, restore, and
enhance wetlands can provide a basis for
evaluating and acting on mitigation
needs. If we cannot afford further losses,
we must confront the prospect of having
to revise our policies concerning eco
nomic development and wetland pres
ervation. We ignore such issues at our
peril. 0
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