RESTORING THE ESTUARY: SCIENCE AND STEWARDSHIP
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MAURYA FALKNER

In October 1999, California
enacted the first statewide manda-
tory ballast water management law
designed to prevent or reduce the
introduction and spread of nonindig-
enous aquatic species via ships’ ballast
water into California state waters.
While the program'’s initial focus was
on foreign ballast water management,
during the 2003 Legislative session the
law was reauthorized and is evolv-
ing into a multi-faceted program that
more comprehensively pursues the
prevention of nonindigenous aquatic
species via the commercial shipping
vector. The program melds educa-
tion and outreach with enforcement
efforts, resulting in compliance rate
levels exceeding 90 percent. Stake-
holder involvement has become inte-
gral to policy development. Technical
Advisory Groups (TAGs) consisting
of scientists, regulators, and shipping

industry representatives are
regularly convened to inform
management strategies. Two
TAGs are currently formulat-
ing recommendations on new
issues for the program; ballast
water treatment technology
standards; and management
of aquatic nuisance species
through vessel fouling. In areas
where priority information
gaps have been identified,

the program provides limited
logistical and financial sup-
port. Projects have included
onboard testing of ballast
water treatment technolo-
gies, research on open ocean
exchange verification, and
research on the vessel fouling
risk for the Pacific Coast.
Finally, the program maintains
a database that has tracked
ballasting practices of vessels
entering California since 2000.
The system contains a valu-
able time series of data that
can be used to advance the
management of invasives and
research in the field.

falknem@slc.ca.gov
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ANDREW COHEN sites, and pests. Decisions about
how to manage aquaculture should

not be left to the industry; we need

Exotic species have altered the . .
P to involve more effective stakehold-

species composition, habitats, food

webs, population dynamics, and other <

aspects of the San Francisco Estuary. On the positive side, because
Exotics comprise most of the species, we have made such little progress
individuals, and biomass across many in controlling invasives, there is a
habitats, making this one of the most lot we can still do. There has been
invaded estuaries in the world. A 1995 agreement for a long time that ex-
review found that hull fouling, ballast otics were a big problem—but not
water discharges, aquaculture activi- agreement in a forum where deci-
ties, and fisheries releases were the sions are made about what to do.

most important mechanisms introduc-
ing exotic species to the Estuary, with

T — acohen@sfei.org;
lesser contributions from bait imports, . .

i ; - www.exoticsguide.org
biocontrol releases, restoration activi-

ties, and others.

Studies have also shown that in
recent decades, exotic species have
been arriving and becoming estab-
lished in the Estuary at an increasing
rate, with ballast water discharges
responsible for an increasing share of
the introductions. Have our efforts to
implement mechanisms for preventing
the introduction of exotic species into
the Estuary worked? Has signifi-
cant progress been made? While the
reports are reassuring, if you read the
fine print, many ships are exempted
from the new ballast water exchange
laws. There is no good method of test-
ing a ship’s ballast water at the end of
a voyage. At best, we may be remov-
ing 70 to 85 percent of the organisms
in the ballast water, but a true figure
might be closer to 25 to 50 percent.
Hull fouling is another big problem.

In one study, a large tuna fishing ship
from Africa that came through the
Panama Canal was covered from stem
to stern with hundreds of species of
hydroids. We have not begun to tackle
this enormous problem. Aquaculture
is also good at moving diseases, para-




ERIK GRIJALVA

Introduced in the 1970s to control
erosion, Atlantic cordgrass (Spartina
alterniflora) spread rapidly throughout
the Estuary, hybridized with Pacific
cordgrass (Spartina foliosa), and today
threatens thousands of acres of tidal
marshes and restoration projects
around the Bay. At the outset of the
2005 Spartina control season in the
San Francisco Estuary, the Invasive
Spartina Project (ISP) mapped and
delineated 132 individual areas of
varying sizes infested with non-native
Spartina. In sum, over 1,200 net acres
of Spartina were targeted for control,
spread over roughly 11,000 acres of
tidal marshland. At least 32 of these
infested sites are restored marsh-
lands, and many of the other sites are
remnant or historic marshes that are
assumed to serve as native propagule
sources for planned restoration efforts
in the Bay.

Building upon the knowledge
gained through the successes and
setbacks of the 2004 Spartina control
season, the 3rd International Spartina
Conference held in San Francisco
in November 2004, the ISP’s 2003
Spartina Monitoring Report, and work
to date in other Spartina-infested
areas worldwide, the ISP determined
that aggressive targeting of all Spar-
tina-infested areas within the Estuary
in 2005 was warranted. This control
effort was preceded by a comprehen-
sive survey of the infested habitats for
populations of endangered California
clapper rails and an analysis of the po-
tential impacts of the various proposed
treatment methods on each individual
site. The results of this work informed
the timing and strategy of treatment

planning efforts, while providing pre-
treatment baseline information as a
comparison for post-treatment effects
on the systems involved.

In the 2005-2006 treatment
season, the ISP switched to imazapyr
(Habitat), recently registered for use
in California. A recent report from Le-
son and Associates that summarizes
laboratory and field studies describes
imazapyr as both more effective
and less hazardous than glyphosate.
Among the report’s findings: ima-
zapyr degrades rapidly in water and
inundated soil, leaving no detectable
residue after two months; maximum
planned application rates are not toxic
to mammals, birds, or bottom-dwell-
ing organisms; and exposure risks to
workers applying the herbicide and to
the general public are minimal.

The downside: accidental spraying
of non-target plants carries a higher
likelihood of damage than with glypho-
sate. Laboratory tests also indicated a
slight risk to fish at highest concentra-
tions. But based on the rates at which
it will be used in an application, it is
extremely unlikely that there is a risk
to fish. Despite imazapyr’s promise,
cordgrass may still be a tough adver-
sary, however. Some weed species,
including perennial ryegrass and rigid
ryegrass, have evolved resistance to
the terrestrial version of the chemical,
marketed as Arsenal and Chopper.

ekgrijalva@spartina.org



LARRY BROWN

Changes in land and water use in
the San Joaquin River watershed, as
well as the deliberate and accidental
introductions of alien species begin-
ning in the mid-1800s, profoundly
changed the aquatic flora and fauna
in this region of California. Studies
over the last decade in the lower
mainstem San Joaquin River
and its tributaries have
provided much useful
information on the fish
assemblages of the region
and have identified some of the
environmental factors associ-
ated with their distribution
and abundance. Those studies

provide a basis for
assessing possible
outcomes of rehabilitation efforts.

In a comparison of 20 major rivers
across the United States, the lower
San Joaquin River had the highest
percentage of alien fish species (70
percent) and the highest percentage of
alien fish captured (over 90 per-

cent) based on data col-
lected from 1993 to
® 1995. Detailed

analysis of a
comprehensive
= data set from 20 sites

in the lower San Joaquin
River watershed sampled
during the same time
period indicates the pres-
ence of four major fish assemblages,
with native fishes most abundant in
the reaches of tributary rivers just
below the large foothill dams. Envi-
ronmental conditions below the dams
were more similar to conditions in
the streams favored by many of the
native fishes, compared
to environmental condi-
tions in downstream
reaches. Analysis of
annual monitoring data
collected from 1987 to
1997 from eight sites
on the lower Tuolumne
River indicated that the
abundances of native
and alien fishes captured
at a site were associated
with springtime flow conditions and
distance from the San Joaquin River.
Alien fishes accounted for a greater
percentage of the catch when flows in
the previous year were relatively low
and at sites closer to the San Joaquin

River. In contrast to the lower San

Joaquin River watershed, the lower
Sacramento River watershed still
supports relatively large populations
of native fishes, possibly because the
river channels are used as throughput
water delivery systems, thus main-
taining higher, cooler flows than in the
San Joaquin River watershed, where
water is diverted from river channels
for off-channel uses. These studies
suggest some level of predictability

in the response of fish assemblages
to environmental change. However,
there are likely unknown interac-
tions between alien and native fishes,
between fishes and non-fish species,
and between fishes and environmen-
tal conditions that make predictions
regarding rehabilitating native fish
populations uncertain.

Irbrown@usgs.gov




What Do The Next
Forty Years Hold
For The Estuary?

JOE BODOVITZ
CALIFORNIA ENVIRONMENTAL
TRUST

The state of the Estuary is,
literally, the state of California.
San Francisco Bay and its twin,
the Delta, both lie within one
state jurisdiction. But they are by
no means identical twins, and we
have not treated them as if they
were.

We have made greater progress
with the Bay than with the Delta.
In 2005 we marked the fortieth
anniversary of the beginning of
the San Francisco Bay Conserva-
tion and Development Commis-
sion. And we note the work of
the CALFED Bay-Delta program
to resolve some of the most dif-
ficult issues in California—how
to protect and restore the Delta
while simultaneously providing
water for agriculture and for the
expanding population of urban
California.

CALFED needs the same
broad public support and
understanding that the Save
San Francisco Bay Association
brought to the campaign to stop
the uncoordinated filling of San
Francisco Bay in the 1950s and
early 1960s. Most residents of
the Bay Area now understand
the importance and value of the
Bay. Unfortunately, most resi-
dents of California do not have

the same understanding of the
Delta.

Nobody can look forty years
ahead and tell us what to ex-
pect. But we can already see the
shapes of some things to come:
the possible effects of global
climate change; the possible
effects of rising sea levels; the
continuing struggles over water
supply and water quality; and
the need for better governance
of the common resources of the
Delta.

JERRY SCHUBEL

ENVIRONMENTAL DECISION-MAKING

VALUE CHAIN

For most of my profes-
sional career | have attempted
to identify, develop, and apply

strategies to facilitate the

collaboration of scientists

with the decision-makers

and stakeholders who are

so critical to environmental
sustainability. The invest-

ments of hundreds of millions

of dollars in major coastal

clean-up and restoration

initiatives too often have failed

to meet stated goals and stakehold-
ers’ expectations. It is clear that new
institutional mechanisms are needed.
There is a better way—one success-
ful model that has emerged over my
more than three decades as a student
and practitioner is an “environmental
decision value chain” that has the fol-
lowing elements:

+ Proper valuation of the
resources at risk

TAKE
HOME
POINTS

+ Restoration and conservation of

the Bay-Delta are not limited by a
lack of scientific understanding, but
by a lack of a clear and compelling
vision, and institutional mechanisms
to exploit the data and knowledge

we have.

+ The evolution of our scientific

understanding has outstripped our

ability to apply it.

+ We need a compelling vision, a
proper valuation of resources, a
regional approach that is futuris-
tic, and appropriate institutional
mechanisms.

T Objective  Subjective Action

| Calculation | Judgement ___ 2

Wisdom

Knowledge
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Information

« A regional approach to
finding solutions, that is:

- Scalable to fit the issues
- Inclusive and transparent
- Futuristic in its orientation

Functional institutional mecha-
nisms at the regional level, and

An informed, involved,
concerned public.

jschubel@lbaop.org

We need new approaches and new
institutional mechanisms for har-
vesting what we know.

+ We spend over $100 million a year

telling the public why agriculture is
important but less than 10 percent
of that on why oceans and estuaries
are important.

+ Solutions to our current environ-

mental problems depend on our
ability to imagine and shape the
future.

+ Policies are experiments. We've

made a lot of mistakes. We need to
learn from them and move on.



NADINE HITCHCOCK

Thanks to the passage of several
voter-approved state bond acts in
recent years, public agencies have
been able to work in partnership with
non-governmental organizations, citi-
zen groups, and private foundations to
acquire over 30,000 acres of historic
Baylands in the San Francisco Estu-
ary. Planning and engineering is now
well underway to determine how to
restore these areas to provide habitat
for endangered species, waterfowl,
shorebirds, and other native wild-
life, to improve water quality, and to
provide wildlife-oriented recreational
opportunities to the public. During the
same period, much attention has been
focused on the need to look up into
the watersheds and out into the ocean

to address water quality, species pro-

tection, flood management, hydrol-
ogy, ocean conservation, and other
issues if we are to meet restoration
and protection goals for the Estuary.
With the creation of the California
Ocean Protection Council, the devel-

when federal funding is on a down-
ward projection? New bond acts and
local/regional funding initiatives will
be required. The Napa River/Ruth-
erford benefit assessment district is a
good example of such a local /regional

initiative.

opment of new incentives to integrate

water resources management on a

nhitchcock@scc.ca.gov

regional scale, and a greater interest

in working collaboratively with new

partners, we have
an unprecedented
opportunity to take
a more seamless
look at how to
manage the Estu-
ary, its watersheds,
and the ocean
resources to which
it is connected.

How will we
fund future resto-
ration work esti-
mated to cost over
$300 million in the
next decade alone

LIKELY DELTA RESTORATION PROJECTS BY 2015
WITH NO NEW STATE BONDS
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KAMYAR GUIVETCHI

The Department of Water
Resources (DWR) has changed the
process for preparing the California
Water Plan and the information it
contains. The Water Plan has become
a strategic document that describes
the role of state government and the
growing role of California’s regions in
managing the state’s water resources.

In preparing Update 2005, DWR
sought the participation of California’s
water communities, responded to new
state laws, and, by working with an
advisory committee, developed a new
approach to planning California’s wa-
ter future. DWR significantly expand-
ed the public forum for updating the
California Water Plan by establishing
a 65-member advisory committee and
a 350-person extended review forum,
and seeking input from 2,000 other
interested members of the public.

Water Plan 2005 provides Cal-

ifornia’s water communities with a

vision, mission, and goals for meeting
challenges of sustainable water use
through 2030 in the face of uncer-
tainty. It has recommendations for
decision-makers, resource managers,
water suppliers, and water-users.
And for the first time, the water plan
includes a proposal for carrying out its
recommendations. The plan provides
a Framework for Action to stimulate
progress now to ensure a sustainable
and reliable water supply in 2030. This
framework will focus and prioritize
state government’s water planning,
oversight, and technical and financial
assistance on several foundational ac-
tions and initiatives. The Framework
for Action also identifies a number of
essential support activities needed to
accomplish its foundational actions
and initiatives.

Water Plan 2005 contains water
data, information, and studies used to
develop the strategic plan. It outlines
today’s water challenges and evolv-
ing water management responses;
it presents benefits and costs of 25
resource management strategies; it

PLAN GOALS, STRATEGIES, AND ACTIONS

Vision

Initiatives
for Reliability

Foundational
Actions for Use
Sustainability

Water
Efficiently

Support

Environmental
Stewardship

reports regional water conditions and
activities; it considers multiple future
scenarios and their water demands;
and it describes an approach to im-
prove data management and analytical
tools for future plan updates.

Water Plan 2005 is summarized in
the Highlights document and present-
ed in five volumes: (1) Strategic Plan,
(2) Resource Management Strategies,
(3) Regional Reports, (4) Reference
Guide, and (5) Technical Guide. The
final California Water Plan Update
2005 was released in January 2006.

kamyarg@water.ca.gov,
www.waterplan.water.ca.gov



JOSH COLLINS

Habitat stewards and scientists
have been working together to achieve
the Baylands habitat goals set in 1999.
The size of Bayland restoration proj-
ects has increased, the fragmentation
of habitats seems to be decreasing,
the suite of target habitats has broad-
ened, and the amount of collaboration
on project design and assessment has

grown.

This collaboration has fostered new
ideas about tracking wetland health
and restoration progress. Multi-disci-
plinary teams of technicians and man-
agers are more likely than before to
give advice on and review the concep-
tual designs and monitoring plans for
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restoration projects. This is expected to
improve project performance. A three-
tiered approach to comprehensive wet-
land assessment is emerging to support
project design and tracking. Regional
habitat inventories comprise level one.
Cost-effective rapid assessments of
ambient condition and selected proj-
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ects comprise level two. Standardized
intensive monitoring to address critical
concerns and test specific hypotheses
comprises level three. Public informa-
tion management that enables data
sharing among regional centers is also
envisioned. The ongoing State Wet-
land Inventory, the California Rapid
Assessment Method, the growing
number of intensive monitoring proto-
cols adopted by the Bay Area Wetland
Monitoring Group, and the continuing
development of the Wetland Tracker
for coastal watersheds indicate signifi-
cant progress toward implementing the
assessment framework.

This approach to regional habitat
assessment—setting shared goals
and developing a tiered approach to
tracking progress toward the goals—is
being adopted in other regions, includ-
ing Elkhorn Slough, Humboldt Bay,
and the Great Salt Lake Ecosystem.
It is also being used to begin integrat-
ing the assessments of Baylands and
watersheds in the Bay Area. Through
the Napa Watershed demonstration
project, habitat inventories, probabilis-
tic surveys of ambient condition, and
intensive assessments of restoration
performance are being integrated into
a single report of overall wetland health
at the watershed scale.

josh@sfei.org



RON JACOBSMA

The San Joaquin River between
Friant Dam and the confluence of
the Merced River can be broken up
into five sections, each with unique
challenges for restoration. There is
a live river for 37 miles below Friant
Dam. You hear that water users divert
98 percent of the water, but that’s
not the case. On average 15 to 20
percent of the water is released below
the dam, much of it during flood flow
years. Non-flood flow releases aver-
age approximately 116,000 acre feet
per year out of an average run-off of
approximately 1,700,000 acre feet per
year. Flood flows average in excess
of' 200,000 acre feet per year. In late
summer and early fall, more water is
released from Friant Dam than would

occur in nature.

Reach |, the live river, has been
impacted by gravel mining operations;
there are temperature, sedimentation,
and predator issues. Reach 2, a very
porous area, dries up; most of the
water flows through a bypass dur-
ing flood events. A fish ladder would
have to be put in at Mendota Dam to
restore that reach. Reach 3 looks like

SAN JOAQUIN RIVER
.| WATERSHED
°+| ABOVE FRIANT DAM

a river, but replacement water from
the Delta comes in there to meet the
exchange agreement with the histori-
cal San Joaquin River water users, the
Exchange Contractors. Parts of Reach
4 are basically an overgrown ditch
with some agricultural drainage water
coming in. Reach 5 has floodplain
habitat opportunities, but again there
are temperature issues—it’s a flat-gra-
dient system in the hottest part of the
Valley.

The economy is a big concern to
our area, having relied on that water
supply for so long. Twenty-eight
districts in the Central Valley Project
contract for Friant water. We serve
about one million acres, 15,000 small
family farms in the top three agricul-
tural counties of the nation. Forty
percent of the city of Fresno’s water
supply comes from the Friant diver-
sion, and smaller cities like Orange
Cove and Lindsay are even more de-
pendent. We deliver about 1.4 million
acre feet per year to our contractors,
leaving 100,000 acre feet to that 37
miles of river. Class | districts along
the foothills with little or no ground-
water have a firm supply; Class 2
districts further down the valley have
active conjunctive use programs.

Friant is not the only dam
on the system; there are eight
others, most built earlier. The
upper reservoirs are maintained
by Southern California Edison,
the bottom two by PG&E.
Friant came into being after
groundwater levels dropped
drastically and tens of thou-
sands of acres of fertile farm-
land were taken out of produc-
tion. Friant was a cornerstone
of the California Water Plan,
which ended up being built
and structured with federal as-

sistance. By the time Friant Dam was

to be built, in the early 1940s, salmon
counts were down to 3,000-5,000 per
year. Friant’s first long-term contract,
in 1949, was a 40-year commitment
to make water available for irrigation.
There was conscious recognition that
there would be sections of dry river
and that salmon would be extirpated
from the upper San Joaquin. This was
reaffirmed by a State Water Board
decision in 1959 as being in the public
interest. The California Department
of Fish and Game revisited the issue in
the 1970s and recommended focus-
ing resources on improving existing
salmon runs elsewhere instead of the
upper San Joaquin.

There are no easy answers to the
tensions on the San Joaquin River.
NRDC's lawsuit began in 1988. We
worked with the plaintiffs for four
years to find a way to restore the river
without adversely impacting Friant
water supplies. We had some pilot
projects but did not reach a settlement.
A back-of-the-envelope analysis pro-
jected that around $650 million would
be needed for river improvements,
even before developing alternate water
supplies. One option would be on-
stream storage upstream of the dam.
Our concerns are a loss of 20 to 50
percent of our water supply and water
development costs potentially in excess

of $1 billion.

Without getting into the lawsuit,
Friant is engaged in a lot of activi-
ties, including a possible water quality
exchange program with Metropolitan.
We want to work with river groups
to improve the water quality on the
lower San Joaquin River. We want
to look at upper San Joaquin River
storage basins. And we are very much
interested in restoration opportuni-
ties that won'’t devastate our regional
economy.

rjacobsma@friantwater.org



ALAN JASSBY, ET AL.

The Stockton Deep Water Ship
Channel, a stretch of the tidal San
Joaquin River, is frequently subject to
low dissolved oxygen conditions and
annually violates regional water qual-
ity objectives. Hypoxia is most com-
mon during June through September
immediately downstream of where
the river enters the ship channel.
Underlying mechanisms are examined
here using the long-term water qual-
ity data, and the efficacy of possible
solutions using time-series regression
models.

At the annual scale, ammonium
loading from the Regional Wastewater
Control Facility has the largest iden-
tifiable effect on year-to-year vari-
ability. The longer-term upward trend
in ammonium loads, which have been
increasing over 10 percent per year,
also corresponds to a longer-term
downward trend in dissolved oxygen
during summer. At the monthly scale,
river flow, loading of wastewater
ammonium, river phytoplankton, ship
channel temperature, and ship channel
phytoplankton are all significant in
determining hypoxia. Over the recent
historical range (1983-2003), waste-
water ammonium and river phyto-
plankton have played a similar role in
the monthly variability of the dissolved
oxygen deficit, but river discharge has
the strongest effect.

Model scenarios imply that con-
trol of either river phytoplankton or
wastewater ammonium load alone
would be insufficient to eliminate hy-
poxia. Both must be strongly reduced,
or reduction of one must be combined
with increases in net discharge to the
ship channel. Model scenarios also
imply that decreasing the impact of’

exports on San Joaquin flow into

the ship channel—for example, by
preventing discharge down Old River
with a barrier or by using an isolated
conveyance facility to supply the
water projects—markedly reduces
hypoxia in the ship channel.

Upgrades to the Regional Waste-
water Control Facility, to be complet-
ed in 2006, will not eliminate the im-
pact of wastewater loading but should
significantly reduce the incidence of’
low dissolved oxygen. Although activi-
ties are also underway to identify and
manage nonpoint sources of nutrients
fueling algal growth in the San Joaquin
River, very challenging levels of reduc-
tion will be required to have an impact
on summer-fall hypoxia in the ship
channel.

adjassby@ucdavis.edu
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NIGEL QUINN AND
TRYG LUNDQUIST

Adaptive real-time water quality
management is a strategy for improv-
ing water quality conditions in an
impaired water body by providing
real-time (immediate) access to flow
and water data, disseminating river
assimilative capacity forecasts using
computer-based simulation models
and implementing control strategies.
The technique is particularly relevant
to the San Joaquin River Basin where
water quality objectives and regula-
tory constraints on flow and contami-
nant loads are often in conflict and
lead to sub-optimal utilization of river
assimilative capacity. In the case of
contaminants such as dissolved solids,
boron, and selenium these inefficien-
cies have led to frequent violation
of Regional Water Quality Control

Board objectives, especially during dry

and critically dry years.

We have conducted several
experiments over the past decade
using adaptive real time water quality
management. T hese experiments
have been interagency collaborations
that have clearly demonstrated that
improved cooperation and coordina-
tion of agricultural, municipal, and
wetland drainage return flows with
east-side reservoir releases has un-
realized potential for improving river
water quality. As the Water Quality
Subcommittee of the San Joaquin
River Management Program, we
conducted the first phase of experi-

mentation, which concentrated on the

main stem of the San Joaquin River

and its major tributaries, and contin-
ued for a period of five years. During
this period a number of supplemental

projects were initiated that focused on
major contributing watersheds among

the west-side tributaries to the San
Joaquin River. Those included sele-
nium-affected agricultural land as part
of the Grassland Bypass Project and
seasonal wetland drainage in CAL-
FED-sponsored projects located in
the Grassland Water District and San
Luis National Wildlife Refuge. The
latest implementation of the adaptive
real-time water quality management
strategy is contained in the Stock-

ton Dissolved Oxygen TMDL and
CALFED Directed Action Project.
These projects have, for the first time,

created an opportunity for basin-wide
water quality modeling and forecast-
ing to minimize real-time excursions
of the dissolved oxygen concentra-
tion in the Stockton Deep Water Ship
Channel. The long-term goal of this
effort is to replace the piecemeal and
conflicted TMDL approach to water
quality management

nwquinn@lbl.gov
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SEBASTIAN VICUNA AND
JOHN DRACUP

Climate change has the poten-
tial to impact hydrology and water
resources throughout the world—and
California. Some regions in California,
like the Sierra Nevada mountains, are
especially vulnerable to these impacts
due to their dependence on snow
accumulation and snowmelt, two
processes especially susceptible to
changes in temperature. This poten-
tial risk looks even more relevant if
we consider changes in the timing of
streamflow that are already happening
in the Sierra Nevada as suggested by
various studies.

The prediction of future climate
change impacts on California hydrol-
ogy and water resources is based
primarily on the use of General Circu-
lation Models (GCMs), which predict

ASSESSING CLIMATE CHANGE
IMPACTS IN WATER RESOURCES

GHG Emission Scenarios
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future changes in temperature, pre-
cipitation, and other climatic variables
based on the interactions between the
land, atmosphere, and oceans. Hydro-
logic models then use these changes
to predict climate change impacts on
natural runoff. Finally, water resources
models are used to transfer these
changes in natural runoff into changes
in water deliveries and impacts to

the water resources systems. There
have been a vast number of research
activities in the last 20 years that have
attempted to assess the impacts of cli-
mate change on California’s hydrology
and water resources systems. These
studies have used different GCMs and
hydrologic or water resources models
at various levels of complexity, but all
of them consistently predict a change
in timing in streamflow runoff due to
a consistent increase in temperature.
However, changes in the winter run-
off are still uncertain, mainly due to
uncertainties in precipitation predic-
tions. The message taken from these
studies is simple: there will be more
water when we don't need it and less
when we need it.

When comparing the relative
impacts of climate change for different
regions in California, most of these
studies have shown that the impacts
will be higher in the northern (e.g.
American River) than in the southern
(e.g. Merced River) Sierra Nevada.
This is a result consistent with mea-
sured historical streamflow trends and
relates to the relative altitude of the
basins located in these two regions
(the high altitude basins in the south-
ern Sierra Nevada being less affected
by increases in temperature). How-
ever, recent modeling results suggest
that an opposite effect might happen:
i.e., impacts could be much higher in
the southern as compared to northern

Sierra Nevada. The reasons behind

these contradictory results are higher
temperature predictions by the latest
GCM runs and almost neutral changes
in precipitation.

Using these latest GCMs results
to run a hydrologic model (VIC) and
a water resources model (CalSim) for
California, we conclude that these
changes will potentially affect the per-
formance of the infrastructure in the
San Joaquin River basin, limiting its
availability to meet all water resources
objectives, like water deliveries,
energy generation, and environmen-
tal services in the Bay Delta and San
Joaquin River.

svicuna@berkeley.edu;
dracup@ce.berkeley.edu
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+ The restoration plan (developed
as part of settlement negotia-
tions in 2001-2003) was devel-
oped to “expeditiously evaluate
instream and related measures
that will restore natural ecologi-
cal functions and hydrologic and
geomorphic processes of the
San Joaquin River below Friant
Dam to a level that restores and
maintains fish populations in
good condition, including but
not limited to naturally repro-
ducing, self-sustaining popula-
tions of Chinook salmon.”

+ Rehabilitation of a riparian
floodway has been done on
other Central Valley streams;
therefore, it can also be done
on the San Joaquin River.

+ Slope is a significant constraint
to restoring geomorphic pro-
cesses on the San Joaquin River
in the gravel bedded reach
immediately downstream of
Friant Dam. Levees, land use,
and changes to the groundwa-
ter table are significant con-
straints to restoring geomorphic
processes in the sand-bedded
reaches.

+ Other scientific uncertainties
include temperature modeling
results and salmonid thermal
tolerances, how to re-estab-
lish and route extirpated fish
species, ecologically significant
restoration scale (e.g., what size
and shape does the riparian
corridor need to be ecologically
meaningful to key indicator spe-
cies), and others.



GARY BOBKER

There was a time when the
San Joaquin River dominated the
southern half of the San Joaquin
Valley and was a major contributor of
inflow to the Delta. It is now a pale
shadow of its former glory. Histori-
cally the main stem San Joaquin was
a snowmelt driven system support-
ing some of the biggest salmon runs
on the West Coast, up to 500,000
spring run spawners and 100,000 fall
run spawners. Healthy runs persisted
as late as the 1940s when Friant Dam
was built. Both runs were extirpated
in 1948 with the closure of the dam
gates. After 1948, flow in a represen-
tative year dropped from 1.9 million
acre feet to 75,000 acre feet of regu-
lated yield. Below the confluence with
the Merced, most of the water in the
San Joaquin is agricultural drainage.
The river’s loss of assimilative capacity
aggravates water quality issues—salt,
boron, and dissolved oxygen.

In 1988, the Natural Resources
Defense Council, the Bay Institute,
and other groups filed suit to restore
the San Joaquin salmon runs, cit-
ing Fish and Game Code language
requiring sufficient water passing over,
around, or through a dam to main-
tain fish populations below the dam.
The courts have rejected claims that
the state’s liability to meet the Code
requirements has been extinguished.
After the US Supreme Court declined
to hear the case, the plaintiffs entered
settlement talks with Friant. These
ended without agreement and the
parties returned to court. Subsequent
rulings held that the operation of Fri-
ant Dam violates the state Fish and
Game Code and the Endangered Spe-
cies Act. As this report went to press,
the Judge was deciding whether to
adopt a settlement or proceed to trial.

SAN JOAQUIN RIVER FLOWS WERE FLATLINED
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Peter Moyle at UC Davis and Matt
Kondolf'at UC Berkeley have made
a set of recommendations for restor-
ing the San Joaquin that recognize
that pristine conditions will not be
reestablished and consumptive use of
most of the river’s water will continue.
These include base flows of 350 cubic
feet per second for most of the year
with higher spring and fall pulses. The
result, 15-20 percent of unimpaired
runoff, would be comparable to cur-
rent flows on the Merced, Tuolomne,
and Stanislaus. Impact on Friant’s
customers could be addressed through
groundwater banking and other strate-
gies. Moyle and Kondolf also recom-
mend some modifications to channels,
levees, and fish ladders.

We're not going to get the old river
back. But we're at a tipping point, and
the thinking has changed. If the river
is wet, fish will want to recolonize it.
We are going to have people fishing,
hiking, and canoeing on a restored San
Joaquin.

bobker@bay.org
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MARCI COGLIANESE

Only five years after the CALFED
Record of Decision was signed, key
stakeholders in the water and envi-
ronmental communities are calling
for another new vision for the Delta,
one that will endure. Assuming that
it is possible to design and implement
a long-term plan for an ecosystem as
complex and dynamic as the Delta’s,
how shall we arrive at a durable new
vision for the future?

Water, agriculture, recreation, and
the environment, traditionally identi-
fied as key Delta interests, are well-
represented in the statewide debate
about the Delta’s future and would
all be expected to be a critical part
of the new vision. But where do the
dozens of Delta-area special districts,
cities, and counties, along with local
landowners, fit into the process? Not
traditionally engaged as stakeholders,
Delta-area local governments in six
counties are making land use decisions
without a common vision and without
recognition of the potential impact to
unique resources of statewide impor-
tance.

The Secondary Zone of the Delta,
as defined in the 1992 Delta Protec-
tion Act, is urbanizing in response to
the same growth and development
pressures being experienced through-
out the state. At one time largely
undeveloped, it has served as the
buffer between urban development
and the essential resources of the
Delta’s Primary Zone. But since 1993,
local governments have approved
development on over 44,000 acres
in the Secondary Zone, resulting in
94,000 new residential units (includ-
ing thousands of new houses behind
levees), and thousands of square feet

of industrial, commercial, and retail
space. Between 1990 and 2002 an
additional 12,000 acres of Secondary
Zone farmland (including 8,000 acres
designated “prime”) were converted
to an urban land use designation.

When all currently approved
development is built out, urban land
uses in the Secondary Zone will have
doubled, expanding from one-quarter
of the zone’s total acreage in 1993 to
one-half. With the diminishing ability
of the Secondary Zone to serve as a
buffer, the Primary Zone will experi-
ence increasing “edge” conflicts along
its ag-habitat-urban fringes, further
threatening the delicate balances of a
fragile ecosystem and impacting the
continued viability of Delta agricul-
ture.

Science has an important role to

play in researching and illuminating the
impacts of urban development upon
Delta resources. Without scientific
data, the politically charged issue of
land use in and around the Delta can-
not be successfully addressed nor can
a durable new vision for the future be
achieved. Delta local governments are
necessary stakeholders in the visioning
process.

marci.coglianese@comcast.net



WILL TRAVIS

Despite our progress in saving and
restoring the Bay, we need to make
a renewed commitment to continue
these efforts in a language most peo-
ple understand—economics. At a re-
cent dinner | attended of the Bay Area
Council—a coalition of the biggest
employers in the region—there was no
mention of the word “environment”
except in the context of the “business
environment.” Nor was there any
mention of the word “Bay”—except
as in “Bay Area.”

I wondered how the folks at the
dinner could just ignore the Bay.
Then | realized that it isn’t so much
that they have forgotten the Bay; it
is that we spend all our time talking
to ourselves. We insist in speaking
in science—a language few people
understand. As a result, we are mar-
ginalizing ourselves out of the regional
political debate. It is inevitable that our
region’s population will grow by about
a million people over the next 15 years.
Those of us who are concerned about
the Bay need to fully engage in the po-
litical process of deciding where these
one million new residents will live and
work, how to build housing they can
afford, and how our new neighbors
can travel from home to work to
school without spending most of their
lives in traffic jams. And in this politi-
cal debate, we need to better explain,
in economic terms, why protecting
the natural environment is important
to solving these other problems. Our
job is to become the evangelists who
put the environmental ethic into the
economic equation.

Economically,

- l the Bay is our

i -w: ? ‘& . region’s most valu-
S able resource. It

»

/
A
.5

is the highway for
the ferries that can
lace our water-
front communities
together. The Bay is essential to our
flourishing maritime industry. The Bay
is the equivalent of a national park

in our front yard where we can sail,
swim, fish, kayak, and play. And it is
essential to our tourist industry.

The Bay is the heart, soul, and
visual icon that gives our region its
name, its unique quality, and its
identity as a truly special place. The
decision to save the Bay in 1965 laid
the foundation for the economic pros-
perity our region has enjoyed over the
past four decades. The Bay Area de-
pends on bright, well-educated, inno-
vative workers to make our economy
hum. In competing with other regions
for these workers our employers don’t
pay appreciably higher salaries even
though the workers face outrageous

housing costs, have to endure terrible
traffic congestion, and have to toler-
ate so-so public schools.

Yet the workers continue to move
here and stay here because it is a ter-
rific place to live. It has a sensational
quality of life, a lot of which comes
from the abundant, beautiful, and
healthy natural resources we environ-
mentalists work so hard to protect.
We are providing the best fringe ben-
efit Bay Area employers can offer. We
may not be able to charge them for it.
But we can remind them how much it
is worth.





