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Good afternoon. As Jay said in his kind introduction, we will now shift our focus * uphill”
from the shdlow parts of the bay to the intertidal margins, especidly the tida marshlands.

It may be fair to start with a basic question: why should wetlands matter in adiscusson
of water and sediment pollution for the bay? Four reasons quickly come to my mind. Firs, the
tidal wetlands are part of the bay, and we should include the wetlands in our thinking about the
bay. Second, the tidal wetlands are naturd pollutant filter, capable of filtering large amounts of
bay water. Thisisawell established function of tida marshlands. Third, most of the threatened
or endangered species of plants and animas that live in the Bay Area depend upon thetida
marshlands. Mogt of these pecies live in the marshlands and nowhere else. Findly, as| will
explanin more detall a the end of this brief tak, the tidd marshlands not only belong to the
bay, but they adso belong to loca watersheds. As the common margin for bays and watersheds,
the tidal marshlands provide specid opportunities to monitor the combined and separate effects
of bay pollution and watershed pollution. For the next few minutes | will focus on the function of
tida wetlands as pollutant filters.

Tidd wetlands are commonly regarded as trandtiond between marine or estuarine and
terrestrid environments. Here we see, in bright green, the regiond digtribution of tidal
marshlands at the time of European contact, about 250 years ago. There were about 200,000
acres of tidd marshland during this historica time.

Now let’slook at the modern view. As we can see, there has been alarge decreasein
the amount of tidd marshland. The amount of pollutant filter at the intertidd margin of the bay
has creased by more than 80%, while there has been a 12,000% increase in the number of
people living around the bay, and perhaps a 100,000% increase in the per capita consumption
of natura resources. So, we might ask, what is the condition of the smal amount of filter left?

Let' stake acloser look at thefilter. Here we see amap of Bird Idand in the South Bay
produced by Kent Dedrick of the State lands Commission during the mid- 1980's. Notice the
profuse system of channels large and small. The banks of the channels can be regarded as part
of the edge of the marsh, asthe usud boundary between the tides and the land. Thisis the edge
or margin of thefilter, so to speak. Using aruler about one yard long, we have determined that,
higtoricadly, there was about 10,000 miles of tidd channd bank, or filter margin, around the bay.
As| sad, only asmall portion of that amount of filter edge exists now.

It isimportant to recognize thet thisfilter, atypica example of whichisshowninthis
map, is exposed to the tides about twice daily, with different portions of the filter being exposed
by tides of different height. It should aso be recognized that the filter is dwaysin a date of
sructurd change, through vertica and horizonta accretion, the loss and gain of smal channdls,



the coming and going of the ponds on the marsh surface, and so forth. As sealevd rises, the
marsh builds upward, and so the filter repairs and replacesitself through time. These are some
of the ways that the filter naturally changes. Now let’slook a how the filter works.

Here we see some examples of pallution filtering by the Petaluma Marsh, about seven
miles upstream from the tidal entrance to the Petaluma River. These are some of the same data
summarized earlier by Rainer for the Petdluma Marsh as sawhole. There are many more data
available in the annua RMP report, and | will not try to present dl of that data now. Rather, |
will provide some evidence of the detailled workings of the pollutant filter.

Here we can see that for Mercury and Nicke, concentrations were higher dong the
channd banks, or the edge of thefilter, than on the marsh surface. There are exceptions, but this
isthe generd pattern we see for metas, with higher concentrations at the margins of the filter.

But here we see that concentrations of some pesticide resduds, such as Chlordanes,
were higher on the marsh surface than aong the channd banks. For other pollutants, such as
DDT’s, the channels and marsh surface had smilar concentrations. So, we can see that different
parts of the filter work for different kinds of pollutants.

The spatid variation in filtration within tidal marshland is further illugtrated by the way the
tidal marsh works as afilter for suspended sediment. Here we see a set of three xrays of
shallow cores aong atransect from a channel bank to a place away from any channels. The
darker areas in the xrays represent the very fine grain inorganic sediments delivered by the tides.
We can see that the amount of inorganic sediment decreases with distance away from the
channd bank, or margin of the filter. By looking up and down within any one of these cores, we
can adso see that the amount of inorganic sedimentation varies through time, at each position
aong the transect. These tempora variations have to do with regiond variationsin sealeve
rise, and subregiona variationsin sediment supplies.

We can use the sediment filtration function of tidal wetlandsto illudrate their rolein the
overdl sediment budget for the bay. We have yet to caculate the historical or modern
suspended sediment load annually retained by tidal marshlands (how much is filtered by the
marshlands), but we have begun to understand how tidd marshlands work as part of the natural
margin between the bay and aloca watersheds. We know, for example, that the loss of tidal
prism due to tidal marsh reclamation has resulted in the severe shoding of the tiddl reaches of
rivers and creeks around the bay, and the in-filling of submerged channds leading from rivers
and creeks to the deeper parts of the bay. Smply sated, the tidal channels that serviced the
marshlands have become smdler as the marshlands have been diked, as the sediment that used
to go to the marshlands has been | eft in the bays and tidal channels. For example, here we see,
in brown, how sediments accumulated in the mgor channels leading from the rivers and creeks
around San Pablo Bay to the main channd of the Sacramento River. Thisimageis provided to
us by Richard Smith and Bruce Jaffe of the US Geologica Survey in Menlo Park. What | would
like usto be reminded by thisimage is that the loss of tiddl marshland not only means aloss of



filtering action by the intertidd margins of the bay, but it also means that sediments accumulate
and are stored in lower places, like shipping channds. So, a decrease in tidal wetlands can
mean an increase in dredging.

Now lets ook into the locd watersheds, on the other Sde of the intertidd margins of the
bay. In this drawing of typica historical conditions around the bay, as evident dong the transect
from stations 1 through 5, we can see how the tributaries of aloca watershed came together
and flowed into tidal doughs and then into the bay. For our local watersheds, it is expected that
the historical sediment sources were located in the headward, steeper reaches of the creeks.
The sediment was mostly trangported through the middle reaches, and stored in the lower, least
steep reaches, with some sedimert reaching the bay.

Now let’ s turn our attention to the same place under modern conditions, with the creek
damned in its headwater reaches, buried undernesth the urbanized lowlands, and thetidad marsh
carved up into various modern land uses. These are pictures of tidal wetlands as margins
between the bay and local watersheds.

Collaborative efforts among researchers and loca agencies that began last decade in
Wildcat Creek, two years ago in Huichica Creek, last year in Novato Creek, and that are just
beginning in Permanente Creek show that a combination of climate change and land use has
caused downcutting and headward extension of creeks in their steeper reaches, downcutting of
the creeks in their middle reaches, and accumulations of large amounts of sediment in the lower
reaches, relative to historical conditions. One overall change has been large increasesinlocd
sediment supplies to the margins of the bay. The increase in loca sediment supplies, in
combination with the reclamation of tidal marshlands (the destruction of thefilter) has increased
the flooding hazards and has contributed subgtantialy to the continuing need to dredge thetida
reaches of the rivers and creeks.

So, why does dl of thisinformation about wetlands relate to bay pollution? At least
three reasons present themselves.

Fird, the tidal marshlands are part of the bay, and they are a least as polluted asthe
other parts, for most kinds of chemicd pollutants. Whether this pollution is Sgnificant or notisa
matter of perspective, and will need to be assessed. But it might be important to remember that
most of the endangered or threatened species of plants and animasin the region inhabit the tidal
wetlands. It might also be noted that the observed concentrations of mercury in the marshlands
exceed the expected threshold for egg mortdity for the Cdifornia Clapper Rail, an endangered
bird species that lives only in the bay marshlands.

Secondly, sediment itsdlf isa pollutant, if dredging is not desirable. And the loss of tidal
marshlands has greetly increased the need for dredging.

Thirdly, wetlands are transtiona parts of both the bay and the loca watersheds. The
tidal marshes belong to the watersheds and to the bay. Transectsthat are arrayed dong the



marshlands parald to the rivers and creeks can therefore be used to measure the combined and
separate effects of locd and regiona pollution. Here we see aregiona map that showsasmal
number of the possible bay-wetlands-watersheds transects that could be established to map the
gpatid extend of bay and watershed pollution. We would expect that the bay influences would
decrease in the upstream direction aong these transects, and that watershed influences would
decrease in the downstream direction, though the intertidal margin and shalow margins of the

bay.

In support of thisidea to measure the relative influences of bay and watersheds, Rainer
will now present some of the results of the RMP Watersheds Filot project.



