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1) Introductions, Review of Agenda, and Meeting Goals

Following introductions, Jay Davis discussed the role of the Benthic Workgroup within
the Regional Monitoring Program (RMP). While it was not formed as an RMP
workgroup, it does guide the RMP in its benthic work, and is currently filling a need of
the RMP. The RMP benthic team is currently in a state of flux, but as it settles out, the
need and role of the benthic workgroup within the RMP will become clearer. Given that
the original goal of the group was to help Chris Beegan vet projects and oversee sediment
quality objectives (SQO) work, as long as this task can still be met, the group did not see
any reasons why it could not also serve as an RMP workgroup. Chris Beegan noted that
recommendations from this group could be used or incorporated into water quality
control plans.

2) Review of Action Items and Products

Bruce Thompson gave an overview of the products that would be discussed at the
meeting: two manuscripts are in progress, and the benthic assessment tools are being
developed for mesohaline regions and the Delta.

3) Update on status of SQOs

Chris Beegan updated the workgroup on the status of SQOs. In 2003, the State Water
Board began developing SQOs because of a lawsuit. Currently, they have almost
completed the direct effects part of SQOs, and are working on the indirect effects portion,
as well as direct effects in various habitats. Phase II of the project is scheduled to be
completed by December 30, 2010, however he does not think that the deadline can be
met, and he will try to negotiate a 1 year extension. Because he does not know if the
extension will be granted, he promoted continuing to work with the existing schedule.



Phase I is currently being implemented, and being added to NPDES permits. The SQO
training classes held last year received good reviews. In January, there will be an update
to 303(d) listings that focuses on sediment quality in embayments.

4) Classification Analysis Manuscript

Bruce Thompson updated the group on the progress with the “Benthic Macrofaunal
Assemblages Of the San Francisco Estuary and Delta” manuscript. It has not been
distributed to the workgroup, as the authors are still working on the discussion. The goal
of the report is to describe the macrobenthic assemblages of the San Francisco Estuary
and Sacramento-, San Joaquin River Delta. The analysis split benthic species into 5
assemblages and 9 total sub-assemblages based on the similarity of the species as shown
in the dendogram. These clusters are mostly distributed by salinity, and the salinity
thresholds between assemblages are consistent with those seen in other US estuaries. The
species composition within assemblages is stable annually and seasonally, however the
assemblage designation at a specific site may change over time. Thus, the species
composition and abundance may provide benchmarks for measuring changes in response
to a variety of stressors.

The draft report is scheduled for December, with the end of the month as the goal for
internal and TRC reviews. The Steering Committee for the SQO project as a whole will
see this report at their meeting in February 2011.

5) BPJ Manuscript

The draft manuscript for the Best Professional Judgement (BPJ) report has been
distributed to the workgroup for review. The goals of this project were to determine
levels of agreement in expert classification and ranking of the degree of disturbance in
benthic samples, to compare these levels of agreement to the results from the polyhaline
SF Estuary exercise, and to evaluate the usefulness of these results for benthic index
validation and/or development. Because there are so many difference kinds of
disturbances and different ways they are manifested, it is extremely difficult to determine
whether or not a site is disturbed. So, by assembling a collection of experts to use their
intuition, judgment, and experience, we hoped to develop a pool of sites which the
experts agreed were impacted or unimpacted. In the polyhaline assemblage, this
technique worked well, as evidenced by the good agreement between the experts.
However, in limnetic and mesohaline assemblages, there was a lack of agreement among
experts, most likely due to differences in understanding of the responses of the organisms
in the low salinity habitats to stress and disturbances. Therefore, the BPJ results are
probably not useful for validation of new or existing benthic indices in these
assemblages. Ananda Ranasinghe noted that so little work has been done on this habitat
world wide that the principles to guide the disturbance assessment are largely lacking.

Comments on the draft are welcome, and due to the authors by the end of October 2010.

6) Revision of Mesohaline Assessment Methods



Despite the lack of agreement between the experts in the Mesohaline assemblage, Aroon
Melwani was able to use the results to compare the BPJ with existing indices for
determining benthic condition. He showed that the existing indices do not provide good
agreement with each other, and neither do they agree with the BPJ results. He then used
the BPJ results to select three sites that were generally agreed by the experts to be in good
condition, and three sites that the experts agreed were bad. Among all of the indicator
categories (such as total number of taxa, presence or absence of species, etc), only two
had non-overlapping ranges for the good and bad samples, as selected: total number of
taxa and total number of amphipods. By analyzing the whole set of sites using a
reference envelope and tolerance limit approach, it was determined that the number of
crustacean taxa could also serve as a useful indicator. Using a reference range on each of
the three indicators, a site’s score would be based on the number of indicators that were
outside the chosen tolerance limit. This new index shows good agreement with the
categories assigned by the experts.

In the future, the users of this index should decide on an acceptable level of tolerance.

Steve Weisberg noted that the reference pool for this approach was not very large,
especially given that reference envelope indices are usually developed with reference
pools about twice the size. The criteria used to determine which were the reference sites
was not very robust, and there is no current means to validate the index. This approach is
much better than the previous indices, but these shortcomings still make it attackable.
Steve Bay and Steve Weisberg suggested that this index could be recast as a revision of
the IBI, which might make it more easily accepted and applied in the monitoring
community, because of the precedent. Mike Kellogg noted that between the currently
used indices, he would give more weight to the assessment from this new reference
envelope index.

Aroon Melwani noted that the salinity data were not reliable. Currently, some studies
recorded salinity at the surface, which could be quite different from the salinity in the
sediment. Given that communities vary with salinity, it could provide a good indicator of
the temporal variation in benthic communities.

Steve Weisberg put forward some specific suggestions for this new index.
1) Look at other ways of defining the reference pool. If 3 different ways of defining

it produce the same pool of sites, then there is some confidence that the sites are
actually undisturbed.

2) Use additional metrics to evaluate the condition of sites, such as indicator species
metrics.

3) Develop a range and tolerance limits for disturbed sites, similar to the reference
tolerance limits.

Steve Bay suggested bringing the experts together and having them determine by
consensus a set of reference sites. This would be the “gold standard” for the validation of



indices. Steve Weisberg also suggested collecting more samples in a targeted manner, to
produce a well defined gradient of sediment quality.

Action items:
• Arrange a day-long in person meeting of the BPJ experts to come to

consensus on a pool of reference and disturbed sites, which would serve as
the “gold standard” for index development.

7) Tidal Fresh Index Development

The tidal-fresh benthic assemblage faced similar problems as the mesohaline assemblage:
there was a lack of calibration data for the development of the index, due to the
disagreement in the BPJ exercise, and a lack of validation data. Despite this, Ananda
Ranasinghe developed the Benthic Response Index (BRI), which has been used for SQO
in other assemblages with some success, and confirmed it with the AZTI Marine Biotic
Index (AMBI), which is used primarily in Europe. The BPJ results were used to pick 3
good and 3 bad sites for the development of the BRI. Using “Principal Coordinates
Ordination”, axis 2 was found to give good separation of good and bad sites, and it was
confirmed that this axis was not driven by habitat or species composition. However, this
gradient of “good-bad” does not have a clear parallel with definable characteristics of the
sites. By comparing species distributions across the good-bad gradient, it was confirmed
that the trends in species corresponded with existing notions of how they should behave.
The AMBI and the BRI show good agreement, which confirms the validity of the BRI,
although there were species differences in expected areas. The next steps include
completing the BRI development, developing assessment thresholds, and eventually
obtaining data to validate the BRI and the thresholds.

Ananda Ranasinghe noted that AMBI cannot be used in the tidal-fresh assemblage
because it was developed for full salinity seawater, and there are not enough species to
use it in place of the BRI. The group discussed how to determine what the “good-bad”
gradient reflected. While it is undefined, Ananda Ranasinghe pointed out that amphipods
behave along the gradient as would be expected. They concluded that holding a meeting
of experts to determine a pool of reference sites for the tidal-fresh region would be the
best way to create a validation data set. They requested that the RMP host two
workshops – one for mesohaline and one for tidal-fresh to develop “gold standards”.

Action items:
• Arrange a day-long in person meeting of the BPJ experts to come to

consensus on a pool of reference and disturbed sites, which would serve as
the “gold standard” for index development.

8) Sediment Profile Imaging

Jay Davis asked for guidance from this group for the RMP regarding Sediment Profile
Imaging (SPI). The recommendations from the workgroup will be taken to the RMP
Exposure and Effects Workgroup (EEWG).



Ananda Ranasinghe described SPI as a good tool for managing sediments, although it
cannot be used to identify species. The pictures show the physical habitat well, and can
be used to determine a disturbance gradient, which is primarily based on oxidation/
reduction in the sediment. It is easy to use in the field, and requires only minimal added
effort to sediment sampling. SCCWRP is currently using it in side-by-side studies with
SQO indices, and will have results in June of 2011. Steve Weisberg suggested that
SCCWRP finish their pilot study, and at that point they can help the RMP get started with
this technique if it is appropriate.

Karen Taberski noted that Joe Germano used it at the Port of Oakland, and suggested
contacting them for their data.

Action items:
• Contact Jim McGrath at the Port of Oakland about their SPI data from Joe

Germano.

9) Benthic Invertebrates DNA Bar Coding

Steve Bay discussed the ongoing SCCWRP project on DNA Bar Coding, being run by
Peter Miller. It is a well developed technology which will make it easier to identify
benthic species. They are currently creating an encyclopedia of species, including other
information about the species, which will be added to the international “Barcode of Life
Database”. Once there is enough data, it may be able to be used to identify species
automatically, in situ. While SCCWRP is developing the library of barcodes, they could
use “voucher specimens” from different regions. So there is an opportunity for
partnership, where the RMP could collect and preserve SF Bay specimens for barcoding
by SCCWRP.

Action items:
• Collaborate with Mike Kellogg and SCCWRP to ensure that SF Bay

samples are collected for incorporation into the barcode library.

10) Wrap Up

Karen Taberski noted that the RMP did not need any results from this work outside of the
needs of SQO, so there is no pressure from the RMP to bring immediate closure to the
mesohaline project. Thus, the group decided to hold off on completion of the mesohaline
technical reporting until the feasibility of conducting a 2-day workshop for the experts to
come to determine reference pools for the mesohaline and tidal-fresh habitats could be
determined. The SFEI and SCCWRP benthic team will attempt to come up with a time
frame to meet the goals of the SQO project. The RMP will also move forward with
collaborations with SCCWRP on barcoding.



# Action Items – October
2010

Who? When? Status
11/23/2010

Arrange a two-day in person
meeting of the BPJ experts
to come to consensus on a
pool of reference sites for
the mesohaline and tidal-
fresh habitats

Aroon
Melwani, Meg
Sedlak, Steve
Bay

March 2011 In Progress

Contact the Jim McGrath at
the Port of Oakland about
their SPI data from Joe
Germano.

Rachel Allen Last SPI data from SF
Bay collected in 1988

Collaborate with Mike
Kellogg and SCCWRP to
ensure that SF Bay samples
are collected for
incorporation into the
barcode library.

Meg Sedlak In Progress


