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Worlds collide these days, mud  
and water, ancient fish and urban 
drought . Old problems like the  
legacy of mercury mining  overlap  
with new problems like getting  
steelhead around restored wetlands . 
It’s brinkmanship and bootstraps  
for all, and creepy weather . . .

 



can undergo a sinister alchemy called 
methylation. “Especially in the spring, 
water temperatures get warm and cre-
ate good conditions for methylation,” 
says restoration project manager John 
Bourgeois. Algae proliferate, then die 
off, creating a feast for bacteria. The 
bacteria create methylmercury, a more 
toxic form of the element that is much 
more easily absorbed into aquatic food 
webs, as a byproduct of their metabo-
lism. “If the pond was open to the Bay 
all year round, flow conditions would 
cool temperatures down, increase cir-
culation, and minimize the production 
of algae,” Valoppi continues. But that 
could expose the Bay to a methylmer-
cury backlog. “We want to restore full 
tidal action, but not put the Estuary at 
risk by increasing the input of mer-
cury,” Bourgeois says.

That’s why they built the Notch: a 
40-foot concrete structure with eight 
movable gates to let managers govern 
the movement of water in and out of 
A8. The gates are kept closed from 
December 1 through May 31 every 
year, out of concern that out-migrating 
juvenile steelhead might swim into the 
pond and be unable to navigate back 
out to the Bay. Managers are also con-
cerned the steelhead might be unable 
to find refuge from predators in the 
shallow pond or suffer from adverse 
water quality. 

The seasonal closure also seemed 
prudent in view of the elevated mercury 
levels that had been recorded in fish 
from Guadalupe and Alviso sloughs 
and in the eggs of fish-eating Forster’s 
terns that nested locally. Concerns that 
this could be an ongoing problem were 
allayed by new data: tern eggs analyzed 
last year showed a 60 percent decrease 
in mercury levels from 2011. (Monitor-
ing was interrupted in 2012 for lack 
of funding.) “Also, in 2013 there was 

The restoration of the South Bay 
salt ponds to tidal wetland has, from 
the very beginning, been an exercise in 
adaptive management: take an action; 
monitor the results; make any indicated 
fixes; repeat. There’s no better example 
than Pond A8, where the Guadalupe 
River enters San Francisco Bay via Al-
viso Slough. Restoration planners were 
worried that connecting the former salt 
evaporation pond with the Bay could 
introduce long-dormant mercury to the 
wider ecosystem, and initial studies of 
levels in waterbird eggs and fish rein-
forced that concern. A set of adjustable 
gates between the pond and the river 
allows seasonal closure of the pond and 
the ability to control the flow. But that 
raised a new question: would the river’s 
steelhead run get sidetracked into 
potentially dangerous waters as they 
move past the gate and out to the Bay? 
A high-tech approach to tracking the 
movement of outbound juvenile steel-
head has provided preliminary answers, 
along with better understanding of a 
little-studied fish population. Mean-
while, continued monitoring of mercury 
levels suggests opening A8 may not be 
worsening contamination.

Mercury is one of the Bay’s legacy 
contaminants. As the US Geological 
Survey’s Laura Valoppi, lead scientist 
for the restoration project, explains, 
it’s been washing down from the New 
Almaden district in the Santa Clara 
foothills since mining began in 1845: 
“The more rainfall, the more mercury 
it mobilizes.” Up to 90 percent of the 
Guadalupe’s mercury load is mining-
derived – its watershed once contained 
one of the largest mercury mines in the 
Northern Hemisphere. Lester McKee 
of the San Francisco Estuary Institute’s 

Clean Water 
Program calls 
the river “the 
number one 
mercury-pollu-
tion hot spot in 
the Bay Area.” 
He’s measured 
higher con-
centrations 
of mercury 
particles in 
water and 
sediment, and 
higher total 
concentrations 
in water, in 
the Guadalupe 
than any other 
Bay tributary.

When it 
reaches the 
sediments of 
the former 
marshland that 
is now Pond 
A8, mercury 
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Freeing Fish While  
Locking Up Mercury Risk Factors for 

Green Sturgeon 
around Intakes

UC Davis researchers continue 
to look for ways to protect green 
sturgeon from getting trapped in 
water diversion intakes along the 
Sacramento River (see “Goofy Stur-
geon Behavior,” June 2012). Fish 
ecologist Nann Fangue, conserva-
tion biologist Dennis Cocherell, 
graduate student Jamilynn Poletto, 
and colleagues recently published 
an update to their findings in PLoS 
ONE. 

The Sacramento is the last 
refuge of the federally threatened 
southern population segment. 
Previous genetic studies suggest 
there may be as few as 10 to 28 
spawning adults in that watershed, 
although unpublished results of 
ongoing monitoring programs 
indicate a more optimistic number. 
Most lay their eggs in the mainstem 
Sacramento; a few may still use 
the Yuba and Feather. After hatch-
ing, juveniles hang out for up to 18 
months before migrating to the sea: 

ample time to encounter one of the 
river’s estimated 320 unscreened 
diversions, not to mention those in 
the Delta.

Putting lab-reared sturgeon 
through their paces in Davis’ experi-
mental flume, the scientists quanti-
fied the risk factors. They concluded 
juveniles were “highly vulnerable” 
to entrainment in unscreened diver-
sion pipes, which may be a signifi-
cant source of mortality. “It’s the 
combination of the rate of the water 
pulled through the diversion and 
how fast the river’s flowing,” ex-
plains Fangue. Although river flow 
speeds vary with rainfall, snowmelt, 
and summer reservoir releases, 
diversions peak in summer when 
young sturgeon move south. Since 
sturgeon stay low in the water 
column, placing pipes near the river 
bottom may exacerbate the danger.

Screening thousands of intakes, 
some not currently documented, 
would be pricey. “We’re trying to 
develop cost-effective methods to 
prevent the fish from being en-
trained,” Cocherell says: behavioral 
deterrents like lights, sounds, or 
vibrations to warn the sturgeon 
away from danger points. 

Scientists find sturgeon behave 
differently around intakes than the 
other species studied, like Chinook 
salmon. Their sensory wiring is 
different, with fewer neuromasts, 
skin cells that detect underwater 
vibrations. “Chinook rely on neuro-
masts more to interact with water 
velocity,” Poletto says. Even white 
sturgeon, a more abundant species, 
don’t respond like green sturgeon. 
“There may not be a one-size-fits-
all solution for sensitive fish,” adds 
Cocherell. JE 

CONTACT Jamilynn Poletto,  
 jbpoletto@ucdavis.edu.

Unscreened Diversions & Sturgeon Paper, 
1/2014: PLoS ONE,  
www.plosone.org/article/
info%3Adoi%2F10.1371%2Fjournal.
pone.0086321
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Tagging steelhead. Photo: James Hobbs

Moveable gates in the A8 “Notch.” Photo: James Hobbs.

Shifts in  
Selenium Spike 

USGS scientists headed up river this 
June to see whether two Asian clams 
had also headed upstream with the 
drought. When there’s less fresh water 
flowing out to sea, salty ocean water 
intrudes inland, and changes the dis-
tribution of these pesky invertebrates. 

Potamocorbula 
like it saltier 
than Corbicula, 
and usually 
hang out in 
the Suisun 
Bay region. 
But scien-
tists suspect 
drought con-
ditions may 
have changed 
all that, and 

with it, how and when the contaminant 
selenium gets cycled through the estua-
rine food web via the clams. 

“If there’s a broader distribution of 
Potamocorbula, then we could potentially 
see an increased risk of exposure in 
predators because these clams are 
smaller and easier to eat, and accu-
mulate more selenium, than Corbicula,” 
says the U.S. Geological Survey’s Robin 
Stewart. 

When diving ducks, sturgeon, and 
splittail eat the clams, the selenium 
can cause reproductive problems and 
deformities. Stewart hasn’t found any 
deformed splittail this year, but in prior 
drought years they’ve turned up at the 
pumps — although no one knows if 
the cause was selenium exposure or 
something else. Based on 17 years 
of monitoring — the results of which 
Stewart and her colleagues published 
last October in the Marine Ecology Progress 
Series — she sees a correlation between 
low flows and higher selenium in clams. 
What’s interesting though is when over 
the course of the year you see these 
spikes. 

“It’s not just the amount of dryness, 
but the timing of the dry period that is 
important when it comes to selenium,” 
says Stewart. “Typically there’s a mantra 
that selenium concentrations are higher 
in the fall than in the spring. But dur-

the
MONITOR 

Collecting clams on the 
USGS Polaris. 

continued on back page 
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no increase in mercury in fish in the 
sloughs that we could attribute to A8,” 
says Valoppi. 

Scientists now wonder if the previ-
ous increase was a one-off event due 
to mercury-loaded sediment stirred 
up by construction activity. “That’s our 
hope,” says Valoppi. “Even though it 
was shut six months of the year, there 
were enough flows that the mercury 
source decreased. Mercury levels in 
the terns are still really high, and that’s 
a concern.” But the pattern suggests 
this piece of the restoration project is 
on the right track: “We’re trying to cre-
ate habitat, not make things worse.”

Mercury researchers encouraged 
the project to open the Notch earlier 
or keep it open year round. But what 
about the steelhead? “We turned it into 
an experiment,” Bourgeois recalls, 
underlining the ongoing adaptive man-
agement approach of his project. The 
National Marine Fisheries Service ap-
proved a test of alternatives, condition-
al on a study of steelhead movement. 
That brought in UC Davis fish biologist 
Jim Hobbs, who was already monitor-
ing how fish responded to the restora-
tion process. This year, the Notch was 
opened in March while the steelhead 
were moving out.

In an urban stream like the Guada-
lupe, mercury is not the only challenge 
for steelhead. Fed by creeks in the 
Santa Cruz Mountains, it flows through 
downtown San Jose, not far from the 
Sharks’ arena. A historic coho salmon 
run is long gone. Steelhead persist, but 
encounter urban challenges: home-
less people turn shopping carts into 
improvised weirs, trapping adults as 
they move upstream to spawn. The last 
thing these anadromous trout need is a 
death trap at the mouth of the Bay. 

Hobbs surveyed the river and its 
tributaries, selecting five monitor-
ing stations on feeder creeks, along 
the Guadalupe mainstem, and at the 
Notch. Steelhead smolts were captured 
upstream, equipped with passive inte-
grated transponder (PIT) tags — “the 
same technology used in microchip-
ping pets,” he explains — and released 

at the capture site. Of 71 tagged fish, 
only seven were detected by the moni-
tors. “One of the seven went into A8 
and right back out again,” he adds. Not 
a huge data set, but Valoppi and Hobbs 
hope funding will allow a repeat next 
year — and an extension of mercury 
monitoring. “As a bonus, we’re getting 
really good data on a population that’s 
not well studied,” Bourgeois says. JE 

CONTACT John Bourgeois,  
jbourgeois@scc.ca.gov; Laura Valoppi, 
laura_valoppi@usgs.gov; Jim Hobbs, 
jahobbs@ucdavis.edu; Lester McKee, 
lester@sfei.org

JUNE 2014ESTUARY N
EW

S

4 5

In the baking heat of a San Joaquin 
Valley summer, the rolling grass-
lands surrounding the University of 
California, Merced look dusty, brown, 
and dead. But once the rains of winter 
arrive, this tree-
less landscape will 
burst with life. Subtle 
depressions in the 
hard claypan soils will 
fill with water, form-
ing vernal pools. The 
pools will draw breed-
ing salamanders and 
trigger a mass hatch-
ing of translucent 
fairy shrimp, each one 
racing to mate and 
lay eggs before these 
ephemeral wetlands 
evaporate.

In May, this 6,561-acre expanse 
was dedicated as the Merced Vernal 
Pools and Grassland Reserve. Part 
of the University of California Natural 
Reserve System, the reserve is the 
39th in a network of sites managed 
for activities such as university-level 
teaching and long term field research. 
The 756,500 acres of the NRS includes 
examples of most major state ecosys-
tems, from deserts to mountains to 
coastal shorelines.

The reserve is home to a variety of 
distinctive San Joaquin Valley spe-
cies. Two types of endangered fairy 
shrimp and the endangered California 
tiger salamander are found on reserve 
lands, as well as two dozen species of 
rare, protected, or endemic plants. The 
reserve also includes the hummocky 
mima mound formations characteristic 
of vernal pool landscapes, as well as 
soils 2 to 4 million years of age consid-
ered some of North America’s oldest.

The reserve was born of controversy 
over the construction of UC Merced. In 
1995, the University decided to locate 
its tenth campus on the largest vernal 
pool complex in the state. Environmen-
talists cried foul because more than 
90 percent of California’s vernal pools 
have been destroyed by development. 

UC Merced agreed to set aside 
extensive vernal pool acreage for 
conservation and sought to make the 
seasonal wetlands adjacent to campus 
part of the reserve system. The estab-
lishment of the Merced Vernal Pools 

and Grassland Reserve makes good 
on the campus’s promise and quells 
the controversy that has long dogged 
construction of UC Merced. 

“Visiting here 
is not like taking 
a field trip to the 
African savanna,” 
says reserve direc-
tor Christopher 
Swarth. “It reveals 
its secrets slowly 
and subtly. The 
first one or two 
times you visit 
you might find it a 
little desert-like, 
harsh, with the 
sun beating down. 

But if you walk here many times you 
may get rewarded by hearing a coyote 
and seeing its scat or seeing an eagle 
dive to the ground. Sometimes you 
encounter flocks of horned larks that 
stream toward you, hundreds of them, 
in an unending group. But it usually 
won’t hit you over the head with its 
ecological drama.” 

The power of observation and the 
value of patience have been just a few 
of the lessons learned by the more 
than 1,200 UC Merced undergradu-
ates who have visited the “reserve next 
door” so far. Some have conducted 
field research into the grassland food 
web, while others have visited as part 
of writing or ecology classes.

“Every time I go out I learn some-
thing,” says Cammy Vega, a UC Merced 
student and the reserve’s first intern. 
“There’s so much more to this terrain 
than just grass.” KW

CONTACT kathleen.wong@ucop.edu

Surrender Not  
the Only Option

For conservation practitioners, 
climate is a massive game-changer. 
Do terms like “natural,” “restora-
tion,” and “preservation” still mean 
anything? Is “adaptation” a code word 
for fatalistic surrender? Climate-Smart 
Conservation: Putting Adaptation Principles into 
Practice, a new report from the National 
Wildlife Federation, addresses these 
questions in an attempt to provide 
guidance for climate adaptation in the 
context of resource management. 

Some of the examples and case 
studies in the 272-page report will be 
familiar to Bay Area audiences: the 
South Bay Salt Pond restoration proj-
ect as a paradigm of adaptive manage-
ment, Pacific Coast Chinook salmon 
as a species-level management target. 
Others, from elsewhere in North 
America, have clear relevance: coastal 
shorebird habitat in Delaware Bay, 
oyster reefs on the Gulf Coast, multi-
use water management for Florida’s 
Lake Okeechobee. Chapters cover 
coping with uncertainty; selecting tar-
gets and adaptive strategies; manag-
ing for change, not just persistence; 
and communicating the right balance 

of urgency and hope to confused, dis-
engaged, and/or hostile publics. 

The document and a curriculum 
developed to accompany it are find-
ing receptive audiences at training 
sessions—Sacramento in March, 
Tucson in May, more to come. Fed-
eration climate change adaptation 
director Bruce Stein, who chaired the 
workgroup that produced the report, 
says federal, state, local, and tribal 
resource managers in Tucson were 
finding a lot to take home. “It’s not 
prescriptive, but offers concepts and 
principles to inform and improve how 
an agency carries out decisions and 
does its planning.”

 Stein recognizes the challenges: 
“Rethinking your underlying assump-
tions and conservation goals can be 
an uncomfortable thing to grapple 
with.” California Landscape Conserva-
tion Collaborative coordinator Debra 
Schlafmann, also in the workgroup, 
observed “relief and appreciation” 
in Sacramento participants who 
may have been overwhelmed by the 
complexities of climate change: “After 
taking the course, folks feel that it’s 
something they can take on and ac-
complish. There’s a sense of realiza-
tion that they can actually do this.” JE

CONTACT  
Bruce Stein, steinb@nwf.org 
Debra Schlafmann,  
debra_schlafmann@fws.gov

 CLIMATE
 CHANGE

P R E S E R V A T I O N

UC’s Vernal Backyard

Netting juvenile steelheard in the upper Guadalupe River watershed.  Photo: James Hobbs

USGS mercury monitoring in the South 
Bay Salt Pond Restoration project.  
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Breaching the outboard levee near 
Marin County’s Hamilton community 
this May is cause for both a whoop 
of celebration and a sigh of relief. 
Celebration because it was an ambi-
tious wetland restoration project with 
a complicated design and multiple 
partners that wasn’t easy to pull off, 
yet in just a few months it’s become 
a beautiful landscape filled with blue 
water, green shoots, yellow flowers, 
quacking ducks, and happy neighbors. 
Relief because at times the costs and 
challenges of moving so much mud to 
the site, in order to the raise the el-
evation of subsided wetlands, seemed 
overwhelming to those in charge. But 
they did it. And now they need to do it 
again; only this time they hope it won’t 
be such a bear. 

“If we don’t get creative about how 
to import sediment more efficiently 
and finish the expansion into Bel 
Marin and the antenna field, we could 
lose the opportunity forever,” says 
State Coastal Conservancy project 
manager Tom Gandesbery. 

Importing mud from an Army Corps 
deepening project in the Port of Oak-
land to the Hamilton site cost a pretty 
penny – about $95 million all told. A 

recent federal-state review suggests 
using the same approach to raise the 
land level for planned restoration of 
314 acres remaining on Hamilton’s air 
and antenna fields, and an additional 
1,600 acres of adjacent Bel Marin Keys 
hayfields, would cost $340 million. Un-
less they try another tact. 

For Hamilton, project partners built 
a five-mile-long pipeline from out in 
the middle of San Pablo Bay — where 
the water was deep enough for barges 
to offload  — across vast mudflats to 
the onshore restoration site. Next, 
they stationed an “offloader” at the 
end of the pipeline. The offloader 
sucked the dredged material out of the 
barges, mixed it with water to make 
a slurry, and pumped the resulting 
soupy mix onshore. 

“With the offloader, you have a 
crew and large, expensive equipment 
just sitting and waiting for material 
to come, and you can only serve one 
barge at a time, all of which can drive 
up the cost,” says Gandesbery.

For the Bel Marin expansion, project 
partners are now thinking about a sim-
pler approach, both in the design of the 
restoration site and the method of mud 

delivery. The new plan is to just raise a 
part of the Bel Marin site and leave the 
rest in farmland or managed wetlands. 
And on the sediment side, planners 
are exploring everything from station-
ing a smaller offloader at the mouth of 
the Petaluma River — that could work 
more continuously at more reasonable 
cost — to creating an ATF. 

While the acronym may call to mind 
drug busts and gun running, it actually 
stands for “aquatic transfer facility.” 
An ATF is a depression dug in the bot-
tom of the Bay, where dredgers can 
dump, and the sediment stays put, un-
til it can be retrieved later for restora-
tion work. As proposed in a 2008 EIR, 
this ATF would have a footprint of 58 
acres in San Pablo Bay, where the wa-
ter is 27 feet deep (MLW) and the lack 
of currents make conditions deposi-
tional – in other words, things settle to 
the bottom and stay there. Once dug, 
the ATF would be about 18-33 feet 
deeper than the current bottom. 

“The idea is to strategically locate 
the basin in a hydraulically appropriate 
area and create a basin deep enough to 
keep the sediment all together until it 
can be economically dredged in large 
volumes all at once,” explains the SF 
Bay Conservation and Development 
Commission’s sediment program man-
ager Brenda Goeden. 

 “The ATF lets us decouple the 
restoration projects from the dredging 
projects. They don’t have to work out 
logistics and contractual issues and 
navigation issues. It’s basically a sedi-
ment recycling center,” says Gandes-
bery. 

The proposed location is next to 
the existing approved dredged mate-
rial disposal site in San Pablo Bay. So 
dredgers can take material to the new 
ATF instead of one of the four in-Bay 
disposal sites, or the far off ocean site. 
This has the added benefit of reducing 
net emissions from ocean-going tugs; 
replacing the big offloader with an ATF 
cuts C02 emissions 33 percent for the 
proposed project. 

Penciling out the dollar costs for 
the Bel Marin and remaining Hamilton 
restorations, the ATF approach costs 50 
percent less than the offloader – about 
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Governor Brown has asked all Cali-
fornians to reduce their water use by 20 
percent in response to some of the most 
severe drought conditions in recorded 
history. Not all watersheds are created 
equal, however, and some communi-
ties are feeling the pressure more than 
others. 

In early 2014 the Marin Municipal 
Water District (MMWD) implemented a 
water shortage contingency plan that 
included a voluntary 
25 percent reduc-
tion in water use. In 
comparison, the East 
Bay Municipal Utili-
ties District (EBMUD) 
called for a 10 per-
cent reduction. Such 
a marked difference 
between communi-
ties in such close 
proximity merits a 
closer look as to why, 
exactly. 

As it turns out, Marin is unique in 
that the vast majority of its water comes 
from local reservoirs. Dan Carney, di-
rector of Marin’s conservation program, 
says “75-80 percent of all water used 
in Marin county comes directly from 
our own watershed, with the remaining 
water piped in from the Russian River.” 
Marin County’s watershed comprises 
seven reservoirs, but they are small 
lakes, combining for a maximum stor-
age capacity of 79,566 acre-feet.  An 
acre-foot (ac-ft) is enough to cover 
an acre in a foot of water, or to supply 
three households for a year. 

For a comparison, the East Bay sup-
ply comes from a similar number of 
reservoirs, but possesses a maximum 
storage of over 766,000 ac-ft (includ-
ing both reservoirs in the East Bay and 
the Mokelumne River watershed in the 
Sierra Nevada). Pardee reservoir alone 
can store twice the amount of the entire 
Marin watershed.

If one compares total water stored 
per capita, EBMUD and MMWD actu-
ally come out fairly equal. However, 
the matter is further complicated by 
strict operational regulations imposed 
in Marin. Many of the Marin headwa-

ters are vital habitat for spawning Coho 
salmon, and, according to Carney, 
16 percent of all water held by Marin 
reservoirs must be released to main-
tain stream flows for the fish each year. 
This leaves the local watershed with an 
operational yield of only 20,000 ac-ft.

The Marin water picture is one of 
rich, but limited resources. Beautiful 
lakes and ecologically diverse headwa-
ters create an idyllic picture, but with 

that idealism comes 
more stringent con-
servation standards. 
So, MMWD asks its 
residents to cut back 
25 percent. 

Fortunately, the 
community came 
close, achiev-
ing a 20 percent 
reduction.“We’re very 
pleased that custom-
ers responded with 
such enthusiasm,” 

says Carney, “especially to voluntary 
measures. The list of [conservation] 
methods people report to have used is 
long.”

What does a 20 percent reduc-
tion in water use look like? According 
to MMWD, residential water use per 
person has risen in recent years, up 
to 88 gallons per day in January 2014. 
Even without installing water efficient 
faucets and showerheads, reducing use 
by 18 gallons can be as simple as taking 
shorter showers (five minutes can save 
12 gallons) or only washing full loads of 
clothes (anywhere from 15-45 gallons of 
water per load).

MMWD, and the Marin community at 
large, take pride in approximating a nat-
ural cycle of water use. The rain that fell 
in March and April offered a temporary 
reprieve, but reservoirs are still well 
below average storage and the near 
future can be expected to be fairly dry. 
Marin residents have so far proven they 
can rise to conservation challenges, but 
will have to continue their creativity and 
dedication as temperatures rise during 
the summer months. Anyone for the 
beach? MHA

R A W  M A T E R I A L

Hamilton Done but More to Do 

Photo: Marc Holmes

C O N S E R V A T I O N

Great Gifts,  
Great Responsibility

continued to page  16

Wildlife First,  
People at Bay

Just when crews were doing the 
final grading at Hamilton this spring, 
they discovered a couple of snowy 
plover nests. This tiny endangered bird 
likes disturbed habitat and beaches 
for nesting, and this was only one of 
many instances over the 18-year con-
struction period when the interests of 
sensitive wildlife trumped human and 
heavy equipment schedules. “Just one 
nest too close to our activities could 
have shut construction down entirely,” 
says the Coastal Conservancy’s Tom 
Gandesbery. “But luckily they were at 
enough of a distance, all we had to do 
was monitor.”

In designing trails and public ac-
cess, the Conservancy, the Bay Trail 
and Army Corps partners took some 
very specific steps to separate sensi-
tive species from people walking dogs, 
riding bikes, and making noise. “We 
tried to foresee human impacts on 
wildlife and design trail around it. In 
some places we have roads, in some 
wire fencing, in one place we located 
the trail on the back side of the levee 
to protect wetlands. There is a lot of 
debate about the effectiveness of such 
mitigation measures, but not much 
scientific study of trail use impacts 
on wildlife. So it’s a challenge to even 
define the problem,” says Gandesbery.

Part of the effort involves a monitor-
ing plan to see how preventive mea-
sures like fencing, elevation changes, 
and the like are working out, and how 
intense the use of the trails actually 
is. Another measure has been signage 
and education. As a result, project staff 
hope the locals enjoying the view and 
their new trail will respect the wildlife 
enjoying their new habitats. ARO

public
ACCESS 
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California often leads the nation in 
environmental protection, but we’re 
way behind when it comes to ground-
water. Like mineral rights, aquifer 
rights have been viewed as coming 
with the land. So while surface water 
is allocated to the last drop, ground-
water isn’t even regulated compre-
hensively. This makes us the exception 
in the western U.S. from Texas to the 
Pacific coast. And now that we’re in 
our third straight year of drought—
with the Sierra snowpack down to 18 
percent of normal in the final 2014 
survey—we’re pumping more ground-
water than ever, and levels statewide 
are the lowest ever recorded.  

Aquifers recharge when rain, snow-
melt or irrigation water seeps into 
the ground, percolating down into tiny 
pores in the underlying rock. Most of 
our groundwater is in the vast inte-
rior valleys but there are also many 
smaller coastal aquifers, and these 
are often the primary water source for 
local communities and farms. “The 
total Central Valley storage capacity is 
huge,” says Jay Lund, Director of the 
UC Davis Center for Watershed Sci-
ences, adding that “roughly 150 mil-
lion acre-feet is accessible by pumps 
statewide.” An acre-foot of water is 
what it takes to cover one acre to a 
depth of one foot, or about 326,000 
gallons, and for planning purposes 
the California Department of Water 
Resources (DWR) equates this with 
how much water a suburban family 
uses in a year. 

But while we have a lot of ground-
water, we also use it at a prodigious 
rate. Groundwater supplies nearly 40 
percent of our water during average 
years and about 60 percent during 
drought years, and three-quarters of 
Californians get at least some of their 
drinking water from subterranean 
sources, says DWR. “The biggest ar-
eas of overdraft are in the San Joaquin 
and Tulare basins in the southern 
Central Valley, and in lots of coastal 
basins,” Lund says. “The overdraft 
is 1.5 to 2 million acre-feet per year, 
and this drought year could deplete 
groundwater by 6 to 10 million acre-
feet.” Today, groundwater levels in 

many parts of the San Joaquin Valley 
are more than 100 feet below previous 
historical lows. 

The biggest downside of groundwa-
ter depletion is that eventually there 
won’t enough stored water to tide us 
through dry years. In addition, taking 
too much water out of aquifers can 
deplete rivers and streams. That’s be-
cause groundwater and surface water 
are very tightly linked, flowing into and 
out of each other depending on relative 
water levels. This makes the distinction 
between the two somewhat artificial. 
As Lund says, “There’s no such thing as 
groundwater in California, it’s mostly 
stolen surface water.” 

Other downsides of groundwater 
depletion include salt intrusion into 
aquifers along the coast, and salt 
accumulation as well as subsidence 
(sinking land) in the San Joaquin Valley, 
which has sunk as much as 28 feet in 
some places. Most of this subsidence 
is historical. “Subsidence is the result 
of compaction when you first draw an 
aquifer down,” Lund explains. But new 
wells have caused recent subsidence 
by nearly a foot a year in the center of 
a 1,200 square mile bowl near Merced, 
says the U.S. Geological Survey’s Cali-
fornia Water Science Center. 

Ironically, this sunken land could 
disrupt the flow of water from north 
to south because it’s traversed by the 
Delta-Mendota Canal, an aqueduct in 
the Central Valley Project. Moreover, 
the drought is likely to increase sub-
sidence further even in the absence of 
new wells. “We’re drawing water down 
to a new level,” Lund points out. 

Done right, tapping groundwater 
when surface waters are scarce is a 

sound practice. “We’re fortunate to 
have groundwater in California,” says 
Heather Cooley, Director of the Pacific 
Institute’s Water Program. “It’s OK to 
draw heavily during drought years—if 
you allow recharge during wet years.” 

While we’ve been doing it wrong 
for ages, that may finally be about to 
change. Proposed legislation, Sen-
ate Bill 1168, would let local agencies 
manage their own groundwater but 
would also let the state step in if they 
don’t. “This is a creative way to deal 
with the impasse over regulation,” 
Cooley says, adding, “either we solve 
this issue or it’s going to solve itself.” 
For example, pumping uses energy, 
and at some point groundwater will be 
so deep that the cost of bringing it to 
the surface will be too high. 

Comprehensive groundwater 
management is just a good first step, 
however, partly because we have 
been using way too much for way too 
long. “It will still take a long time to 
recover,” Cooley says. In addition to 
banking more groundwater during wet 
years, we can speed the recharge rate 
by replenishing aquifers with purified 
wastewater, as Orange County has 
done for decades, as well as by captur-
ing stormwater, which slows it down 
enough to infiltrate the ground. “There 
are a lot of great opportunities out 
there,” she says.

Using groundwater sustainably 
“won’t solve our water woes,” Cooley 
says. Citing work by graduate student 
Heidi Chou, Lund says that ending the 
Central Valley overdraft would just shift 
the problem: “It would put more pres-
sure on the Delta because we have all 
these thirsty farmers.” At current rates 
of water use, taking less groundwater 
would mean taking more surface water.
And this in turn would shrink flows 
through the Sacramento-San Joaquin 
Delta, into the San Francisco Estuary, 
and out to sea. 

What else can we do? We can use 
water more efficiently and we can use 
less altogether. Says Lund, “California 
is a dry state with a big population and 
a big economy, and we care about the 
environment—we’re not going to have 
enough water for everything unless we 
conserve.”  RM

CONTACT  
Jay Lund, jrlund@ucdavis.edu; or  
Heather Cooley, hcooley@pacinst.org
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O V E R D R A F T

Running Our 
Groundwater Dry

Groundwater level change in Southern Central Valley between Spring 2013 and Spring 2014. Source: Public Update for Drought Response:  
Groundwater Basins with Potential Water Shortages & Gaps in Groundwater Monitoring, California Department of Water Resources, April 2014. 
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The most resilient infrastruc-
ture — the kind that will protect the 
Bay Area against rising sea levels, 
while at the same time bolstering the 
region’s sanitation capabilities—does 
not involve building with more steel, 
concrete, or advanced materials, as it 
turns out. “Nobody can afford to build 
giant levees, or re-plumb the South 
Bay to deal with excessive pollutant 
or nutrient discharges,” says coastal 
habitat expert Peter Baye.

Instead, in order to adapt to future 
uncertainties caused by climate 
change, tomorrow’s shoreline infra-
structure might need to look a lot like 
in the 19th century, when broad wet 
meadows and floodplains connected 
the hills to tidal marshes. 

That’s the idea, at least, of the Oro 
Loma ecotone pilot project, which is 
seeking approval to build an engi-
neered, gradually sloping marsh 
along 800 feet of bay frontage. If 
all goes to plan, the surface of the 
marsh will host a variety of native 

plant species, running on a gradient 
from brackish to sunny upland, that 
are best adapted to absorb or pro-
cess into gas the nutrients from the 
treated wastewater piped in from the 
nearby plant. 

The marsh itself, built wedge-like, 
with the high end resting against a 
levee, will contain substrates that can 

be manipulated to achieve optimal 
hydrology for treatment, and to act as a 
buffer during flooding and stormwater 
events. “We are trying to create subter-
ranean flow,” says Oro Loma Sani-
tary District general manager, Jason 
Warner. “Having this broad slope helps 
us deal with a variety of scenarios and 
recreates what used to be here.”

Located on a 10-acre parcel adja-
cent to the Hayward Regional Shore-
line, the project is in the permitting 
phase and slated to cost $2 million, 
which is funded by four year Inte-
grated Regional Water Management 
grant. The project site is a vacant 
lot that is owned by the Oro Loma 
Sanitary District. In connection, the 
sanitary district is spending an addi-
tional $4 million on a wetland-based 
treatment system which will be used 
for “polishing” treated water and for 
stormwater runoff storage.

“Since this is a prototype, and an 
experiment, it is a closed system,” 
says Jeremy Lowe a coastal geomor-
phologist with ESA PWA. By modify-
ing some of the existing discharge 
infrastructure, some of the treated 
fresh water will be allowed to seep 
through the marsh and recreate the 
wet meadow type of habitat feature 
that is largely missing from the pres-
ent day Bay Area. 

“With wastewater treatment plants, 
all of the water is already down by 
the shoreline in pipes, so why not put 
it into the back of marshes?” Lowe 
says. Once it has traveled through the 
marsh, the water will be collected, 
analyzed, and returned to the treat-
ment plant for discharge through the 
current system of pipelines. 

“Our property is an ideal labora-
tory,” Warner says, “We can put 
this behind a levee and if things go 
wrong, we can still run all of the 
water through the treatment plant.” 
Twenty one other wastewater treat-
ment plants rimming the Bay could 
potentially benefit from some of the 
lessons learned from this experi-
ment. Researchers from UC Berkeley 
and Stanford will also use the project 
as a research test bed.

While wetland and salt marsh res-
toration projects have been happening 
with frequency for the last 40 years, 
little is known about building a tran-
sitional ecotone, or a broad terrace 
instead of a steep levee wall, between 
two types of systems. Baye, who 
championed the idea of reintroducing 
more upland-style, groundwater-fed 
marshes to the Bay Area, most re-
cently during the commenting period 
for the South Bay salt pond restora-
tion planning, draws inspiration from 
restoration work in the Chesapeake 
Bay. Facing up to similar development 
and human population stresses has 
helped that community realize that 
the kidneys of the Chesapeake are 
not oysters or saltmarsh, but giant 

disappeared floodplains, which soaked 
up sediments and nutrients before they 
even arrived at the bay’s edge. 

“We are trying to emulate the his-
toric landscape and modify it to benefit 

the future,” Lowe says. DM
CONTACT Jason Warner  
jwarner@oroloma.org

Winning his  
Father’s Fight

Slung low along the bayshore 
between the Chevron Richmond 
Refinery and Point Pinole Regional 
Park, and peppered with remnants 
from decades of unregulated use, 
Breuner Marsh is often overlooked. It 
is found off the Richmond Parkway at 
the end of Goodrick Avenue near the 
gun club. “You can see the beauty of 
the place if you hike out a little ways,” 
says East Bay Regional Park District 
board member, Whitney Dotson.

This summer the marsh will 
become more accessible. In July the 
park district begins the construction 
phase of Breuner Marsh’s restora-
tion.  The $8.5 million effort includes 
removing old structures and hazard-
ous materials; restoring 65-acres 
of wetlands and 85-acres of coastal 
prairie; and closing a mile-and-a-half 
Bay Trail gap. The long-running ef-
fort to preserve the marsh was most 
recently punctuated by a three-year 
eminent domain legal battle ultimately 
decided by the state Supreme Court. 
The court’s ruling resulted in the park 
district purchasing the 218-acre site 
for $6.8 million in 2011.

The current restoration work is 
funded by a number of local, state, 
and federal agencies “It took years of 

very active work,” says  Dotson, about 
the effort to save the marsh, “but now 
it will be preserved forever.”

Dotson lives nearby in the house 
where he grew up. The house is part 
of Parchester Village, a planned 
community built on the heels of 
World War II when, Dotson says, “Mr. 
Parr had the idea to develop hous-
ing for black ship workers.” (The 
name Parchester combines Parr’s 
last name and the name of his son 
Chester.) Houses were sold with the 
understanding that the open swath of 
land — now known as Breuner Marsh 
— between the houses and the Bay 
would remain undeveloped. 

By the 1970s, the undeveloped 
land surrounding Parchester was 
sold to Gerald Breuner, a business-
man who intended to build a small 
airfield on the marsh. “My father 
started organizing against that,” 
Dotson says. The airfield remained 
on the drawing board, but through-
out the years other developers have 
bought and sold the site. In 2000, a 
plan to build a light industrial com-
plex on the marsh again inspired the 
community to organize. 

Dotson moved to Parchester when 
he was five. He is 69 now, but he re-
members what his father had taught 
him. “He inspired me to jump into the 
fray. He told me the whole story.” DM
CONTACT Chris Barton  
cbarton@ebparks.org

R E C Y C L I N G 

Wastewater on a Wedge of Meadow 
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Experimental solution, an ecotone slope wetted with wastewater. Red line approximates Ora 
Loma demonstration project scope. Graphic courtesy ESA-PWA. 
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Sonoma Water  
Trumps Cash 

The Bay Area’s growing marshes 
need both salt and fresh water sup-
plies to thrive, but the latter is harder 
to come by during this worst drought 
in recorded California history. With so 
much less water to go around, borrow-
ing from existing streams, marshes, 
and sloughs through pipelines or 
breached levees can be an environ-
mental challenge. 

But the Sonoma County Water 
Agency, which manages the local sani-
tation district, recently demonstrated 
an attractive solution by building a $10 
million pipeline to send recycled water 
— treated wastewater — from the Dis-
trict’s sewage treatment plant in the 
town of Sonoma to the Napa-Sonoma 
Salt Marsh, seven miles away.

When fully restored, the marsh will 
add 10,000 acres of healthy wetlands 
to the regional total. But to get there, 
state and national agencies leading 
the restoration must dilute and dis-
charge salt residue known as “bittern” 
from a 300-acre former salt pond, a 
process that will take a lot of time — 
up to a decade — and a lot of water.

Recycled water does the trick (in 
this case, treated to be safe enough for 
most agricultural irrigation) without 
any impact on aquifers, wetlands, or 
other users. Wastewater from sew-
age plants that is purified to different 
degrees is also used on golf courses, 
schools, business parks, and mu-
nicipal properties, but most is simply 
discharged to the Bay. 

Piecing the pipeline project togeth-
er wasn’t easy, says the water agen-
cy’s principal engineer Kevin Booker, 
and required coordination with a long 
list of agencies, funders, and land-
owners over a period of more than 
15 years. Most recently, negotiating 
easements and rights of way proved 
harder than expected. The pipeline 
was routed through eight different pri-
vate properties: seven vineyards and 

a parcel owned by the Sonoma-Marin 
Area Rail Transit authority (SMART). 
The drought only complicated the dis-
cussions, as all seven vineyard owners 
requested water, not cash, as com-
pensation for allowing access. “The 
water was more valuable to them than 
the money,” Booker says. “It gives you 
a sense of what’s going on in that area 
as far as groundwater.”

In the end, the agency ended up of-
fering traditional payments paired with 
hookups for paid access to a portion 
of the water. Finally, the agency had to 
negotiate with SMART, as the pipeline 
travels under the proposed tracks. 

Obtaining permits provided its own 
set of challenges, although environ-
mental resources coordinator Jessica 
Martini-Lamb says that regulatory 
agencies are getting more comfort-
able with using treated wastewater for 
restoration. “Recycled water is a ready 
supply of fresh water that doesn’t have 
the same environmental impacts,”  
she says. NS

CONTACT Jessica Martini-Lamb,  
Jessica.Martini.Lamb@scwa.ca.gov
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Breuner Marsh. Photo: Julia Stalker
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Winning a 500 meter dragon boat 
race, like Berkeley’s DragonMax team 
did at Lake Merced on May 3rd, takes 
more than the brute strength required 
for 2.5 minutes of full-tilt paddling. 
These long, narrow canoes are crewed 
by up to 26 people, 
all of whom must 
work in impressive 
unison to propel 
the boat forward. 
This coordina-
tion is painstak-
ingly developed 
by a relentless 
six-days-a-week, 
year-round prac-
tice schedule, and 
fueled by an abid-
ing desire to see 
the sport flourish. To get a glimpse 
of how it works, I decided to attend a 
recent Wednesday evening practice.

At the practice, we crew two dragon 
boats (one for seasoned team mem-
bers, another for a  mix of both expe-

rienced and novice paddlers) and take 
them out into the Bay off the Berkeley 
Marina at the direction of team coach 
Rodger Garfinkle. He demonstrates 
how to properly drive the paddle 
through the water to create thrust, as 

well as the neces-
sary movements 
to maximize 
strength from the 
engaged muscle 
groups. 

Sitting to my 
left on the dragon 
boat “Max” is Paul 
Kamen, a kind 
of antithesis to 
Roger. While they 
both possess a 

wealth of knowledge and infectious 
passion for the sport, Paul trades 
Roger’s explanations of technique and 
physiology for lessons on fluid dynam-
ics and history. 

Kamen helped found the Berkeley 
Racing Canoe Center in 2004, which 

hosts DragonMax and is dedicated to 
involving the local Berkeley commu-
nity. At the 2014 Berkeley Bay Fes-
tival on April 12th, the racing center 
offered free paddling lessons to over 
300 people, and expects anywhere 
from 500-900 for the upcoming July 
4th celebration. 

While we paddle “Max” around 
the marina, Kamen fills me in on the 
sport’s origins. The first evidence of 
dragon boat racing appears in the 3rd 
century B.C. but early designs focused 
on river transport — “the 747 of the 
ancient world,” says Kamen – rather 
than racing. The sport began gain-
ing traction in the west around 1945 
following the Chinese reacquisition 
of Hong-Kong. British residents of 
Hong-Kong immigrated to Canada, and 
brought their dragon boats with them.

Locally, dragon boating appeals 
to youth. Paul cites the democratic 
nature and forgiving learning curve of 
the vessel: “Every kid with a paddle 
in their hand is a full participant. This 
is especially important for under-
privileged youth who are not likely to 
have any boating background... It’s not 
just a more accessible introduction 
to boating. It also offers practical op-
portunities for follow-up participation 
at essentially zero cost.” 

The racing center also supports 
the youth Rough Riders Dragon Boat 
Team, composed primarily of students 
from El Cerrito High School. While 
currently only 24 members strong, the 
team is growing rapidly and recently 
competed against 24 other teams in 
the California Dragon Boat Associa-
tion Youth Race. Their coach, Law-
rence Pang, says they “performed 
well for a team of novice paddlers, 
beating a couple of more experienced 
teams.”

With a recent grant from the 
Coastal Conservancy, the racing 
center commissioned some custom 
paddles for smaller children. Accord-
ing to Kamen, “They were built by 
local youth learning boat building and 
repair skills, and the purchase price 
helped with their program.”

DragonMax’s success does not 
hinge on towering behemoths who 
single-handedly power the boat to the 
finish. Neither, I think Kamen would 
argue, does a successful community. 
It’s a group of equals, working in 
unison to drive toward a commonly 
shared goal. MHA

CONTACT www.BerkeleyDragons.org

C O M M U N I T Y

Here There Be Dragons 

ALARM BELLS, continued from page 5
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In January 1982 a three-day storm 
descended on the San Francisco Bay 
Area and dumped a record-breaking 
amount of rain on already-saturated 
hills. Thousands of debris flows 
occurred, including a landslide that 
permanently closed the eastern end 
of Carquinez Scenic Drive. Since then 
a 1.7-mile section of the road that 
connects Martinez to Crockett in Con-
tra Costa County has been officially 
closed to vehicles, but unofficially the 
cracked and crumbling road has be-
come a popular spot for dog walkers, 
cyclists, and local artists who use the 
blacktop as a canvas.

For the last year, the closed sec-
tion has been truly closed while the 
East Bay Regional Park District con-
verts the damaged county road into 
an eight-foot-wide, multi-use trail. 
The district acquired an easement in 
2012 and a year later began a two-
year, $5.5 million project to repair 
landslides, stabilize slopes, and 
repave the road. The section being 
repaired is part of the San Francisco 
Bay Trail, and will reopen to pedestri-
ans and bicycles in fall 2014.

The original road was cut into steep 
slopes 170 feet above the southern 
shore of the Carquinez Strait. The 
newly refurbished road will have 31 
new retaining walls to combat the ero-
sion and slides common to the cuts in 
the slopes. The posts of the retaining 
walls are steel H-piles that have been 
driven into the loamy, grassland soil 
up to forty-feet deep. Above ground 
the piles support stacked square 
cement logs. This type of landslide 
stabilization is called soldier piles 
(named for the rows of piles lined up 
like soldiers) and lagging (the cement 
logs). The district’s senior construc-
tion inspector, Eric Bowman, explains 
that the pilings—not just the walls—
help to prevent landslides. By drilling 
(not digging) the piles deep into the 
ground, the soil around them is dis-
placed and compressed, which causes 
friction and increases the load-bear-
ing capacity.

The 1982 landslide left a slump of 
dirt and rock that covered the road. 
Last year engineers reestablished 
that section of road and installed a 
long and winding retaining wall on 

the upslope side. This year they are 
driving 35-foot-deep piles into the 
outside curve of the road to further 
stabilize the soil. Once the down-slope 
piles have been installed, workers will 
raise the level of the road with stacked 
polystyrene blocks. These four-by-
eight-by-two-foot geofoam bricks will 
reduce the load on the retaining walls.

The last step in the project will be 
to grind the existing blacktop in place 
and to resurface it with a thin layer of 
road base. Soon after, the ribbon will 
be cut and happy users will populate 
the trail once again. Even the newts 
can use the road. Each of the six 
drainages that flow to the Carquinez 
Strait will have signs to warn people 
where they cross.

Bowman is as excited as anyone 
for the trail to be finished. He lives in 
Martinez where he hops on his bike 
for a spin several days a week. Before 
the trail was closed his favorite after-
work ride was the two-bridge Carqui-
nez Strait Scenic Loop Trail. When the 
trail opens he will once again ride in a 
counter-clockwise direction throught 
Benicia, Vallejo, and Crockett, and 
with the sun at his back pedal for 
home on the Carquinez Scenic Drive 
with it’s spectacular views. For the 
last 1.7 miles he will ride on the reen-
gineered road ready for the welcome 
rains. AG

CONTACT Jim Townsend  
jtownsend@ebparks.org

TRAIL INFO?  
www.ebparks.org/parks/carquinez 

H-pilings on Carquinez Strait trail. Photo: Aleta George
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Chamomile Wars  
Until recently, mayweed chamomile 

(Anthemis cotula), a rank-smelling weedy 
cousin of the popular herbal tea ingre-
dient, was barely on the radar of the 
invasive plant community. But it was 
bad news for the endangered Califor-
nia least terns that nest on artificial 
sand-and-shell islands at the Hayward 
Regional Shoreline until the East Bay 
Regional Park District resorted to 
chemical warfare. 

Five years ago, the plant overgrew 
Island Five, crowding the terns into a 
remnant sliver of open ground. Ducks, 
which, unlike terns, prefer vegetated nest 
sites, moved in. District biologist Dave 
Riensche says they were “an attractive 
nuisance” – drawing raccoons and red 
foxes that preyed on duck and tern nests 
alike. The upshot? A two-year decline in 
the terns’ reproductive success. 

In 2012 the District struck back with 
a cocktail of herbicides contributed by 

Dow AgroSciences and applied by 
Caltrans workers before the nesting 
season. That knocked back vegeta-
tion cover from 90 to 10 percent. The 
terns rebounded. Last year the Hay-
ward Shoreline hosted the second-
largest tern colony north of Ventura 
County, with 85 nests, and had a 95 
percent hatching rate. 

After this year’s herbicide treat-
ment, mayweed’s foothold was 
reduced to two percent of Island Five. 
Hand-pulling, Riensche explains, 
would not have eliminated the seeds 
that can lurk in the soil for a couple 
of decades. In addition, the plant’s 
waxy resin can cause a contact rash. 

Riensche says 2014 looks like a 
banner year for the terns, with court-
ship activity starting early. “I’m sure 
we’ll get close to a hundred nests,” 
he predicts. The Alameda Point 
colony, with more room for nests, is 
still the region’s largest—but Island 
Five, with one of the highest nesting 
densities on the Pacific Coast, contin-
ues to provide insurance.  JE

CONTACT Dave Riensche, 
driensche@ebparks.org

E N G I N E E R I N G

A Landslide Victory

Photo: Aleta George
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San Francisco Bay and the 
Sacramento-San Joaquin River 
Delta comprise one of 28  
“estuaries of national significance” 
recognized in the federal Clean 
Water Act. The San Francisco Estu-
ary Partnership, a National Estuary 

Program, is partially funded by annual appropriations 
from Congress. The Partnership’s mandate is to protect, 
restore, and enhance water quality and habitat in the Estu-
ary.  To accomplish this, the Partnership brings together 
resource agencies, non-profits, citizens, and scientists 
committed to the long-term health and preservation of this 
invaluable public resource. Our staff manages or oversees 
more than 50 projects ranging from supporting research 
into key water quality concerns to managing initiatives that 
prevent pollution, restore wetlands, or protect against the 
changes anticipated from climate change in our region. We 
have published Estuary News since 1993.  
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$164 million. But it’s the environmental 
costs that are holding up approval. While 
the magnitude of the impacts is difficult 
to determine, no one has the money to 
do pilot experimentation and monitor-
ing. “The biggest worry is entrainment of 
endangered fish by the hydraulic dredge 
at the ATF,” says Goeden.

Like all in-bay disposal of dredged 
material, moving mud from one place 
to another in the Bay can smother or 
bury bottom-dwelling animals, while 
hydraulic dredges can suck up longfin 
smelt, salmon or sturgeon, not to men-
tion other native fish. Such concerns 
were detailed in a 2008 EIR, and also 
explored in technical workshops hosted 
by the Army Corps in 2012.

Mitigation measures could work, like 
screening suction heads or requiring 
dredgers not to switch on the pumps till 
the head is in the mud, not the water. Or 
they might not. “No one really knows if 
fish like green surgeon get sucked in, 
or if they get curious about the muddy 
water or potential prey, so are more at 
risk,” says Gandesbery. In the mean-
time, where fish are concerned, the 
offloader approach is still preferred 
because it doesn’t create local turbidity 
or disturb the bottom. 

Of course, environmental impact 
reports tend to look only at the site and 
project in question, not at the regional 
benefits of a diminishing sediment 
supply put to work to save marshes – 
and the cities behind them – from the 
accelerating creep of sea level rise. 

And there are other regulatory and 
policy hurdles. “We can easily permit 
offloading activities, but an ATF might 
require a San Francisco Bay Plan amend-
ment,” says Goeden. 

For the moment there seems 
to be a stalemate among the vari-
ous responsible agencies due to the 
loss of funding to move forward and 
unresolved environmental concerns. 
“There’s no current ongoing coordina-
tion at this point,” says Goeden. 

Gandesbery sees no other path 
but to try to get the Bel Marin proj-
ect shovel ready and to keep actively 
exploring each and every mud-moving 
option. “The amount of sediment we 
need to do these large scale restora-
tions around the Bay is staggering,” he 
says, noting it would take 8-10 years 
of maintenance dredging to dump 
enough material in any ATF to re-
store Bel Marin and the antenna field 
alone. Meanwhile, Skagg’s Island and 
Sears Point wait in the wings for their 

share of the mudlift that might save 
them and their respective endangered 
species — salt marsh harvest mice 
and California clapper rails — from 
climate change impacts in future. “We 
need new, less costly ways, to move 
sediment. The alternative is for these 
areas to go underwater forever,” says 
Gandesbery. ARO

CONTACT  Tom Gandesbery  
tgandesbery@scc.ca.gov or  
Brenda Goeden BrendaG@bcdc.ca.gov
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ing prolonged periods of low flow we’ve 
seen high concentrations of selenium 
continuing through spring. This means 
fish and birds ready to spawn or nest are 
exposed during the most sensitive time. 

Stewart offers some rough baselines 
for managers: when spring freshwater 
flows are below 200 cubic meters per 
second, selenium concentrations may 
range between 10-16 micrograms per 
gram – a range that is at the risky level. 
The good news is selenium doesn’t 
hang around. “It’s leaky, lost quickly 
from the tissues of organisms. It only 
gets high when animals are eating 
a high selenium food source like the 
clams,” says Stewart  ARO     
MORE INFO sfestuary.org/estuarynews

SELENIUM, continued from page 2


