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June 16, 2005

Steve Moore
Planning Section Leader
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Oakland, CA  94612

Dear Mr. Moore:

Attached please find my review of the document titled, “Technical Basis for Updated
Cyanide Objectives for the San Francisco Bay Region”.  If you have any comments or
questions, please do not hesitate to contact me by e-mail (Sedlak@ce.berkeley.edu) or by
telephone.

Sincerely,

David L. Sedlak
Professor

cc: Brendan Thompson, SFRWQCB
David Jenkins



Review of
Technical Basis for Updated Cyanide Objectives for the San Francisco Bay Region

David Sedlak

The document explains proposed changes to the basin plan for the San Francisco Bay in
response to concerns about the presence of cyanide in point source discharges.  Site-
specific standards are developed for cyanide by including new data on the toxicity of
cyanide to four species of crab native to the west coast of the United States and
attenuation factors for cyanide in shallow water discharges.  The document describes the
technical approach, the potential implications for aquatic species and alternatives
considered in the analysis.  The recommendations will result in a relaxation of the current
standards and will require additional monitoring in San Francisco Bay to assure that
cyanide concentrations fall within the acceptable range.

1. The site-specific criteria for cyanide were developed by substituting acute toxicity
data for four species of crabs not originally included in the cyanide water quality
criterion document for the Eastern rock crab.  The recalculated values increase
because the new crab species are less sensitive to cyanide than the Eastern rock crab.
The approach used to recalculate the criteria has undergone peer review by one of the
top scientific journals in the field of exotoxicology (i.e., Environmental Toxicology
and Chemistry) and has been adopted by the State of Washington for Puget Sound.  I
was unable to find other scientific papers that indicated significant disagreement with
this approach.  I am not an expert in the field of ecotoxicology and cannot comment
on the details of the toxicology studies.  However, the fact that the paper has
undergone peer review and review by the State of Washington and that other
scientists have not expressed contrary opinions suggests that the site-specific criteria
are reasonable for San Francisco Bay.

2. The document also describes the use of attenuation factors for cyanide in San
Francisco Bay.  The approach employs data on cyanide concentrations measured near
the discharge points of wastewater treatment plants to account for the effects of
dilution and transformation on cyanide concentrations.  While I believe that the
approach of using attenuation factors may have merit in this situation, I found the
documentation of the attenuation factors included in the report to be inadequate.  The
explanation of the data and methods used for arriving at the specific values to be
employed was unclear and the documentation needed to assess the quality of the
science used to arrive at the values was not included in the report or the appendix.  I
spent a considerable amount of time trying to understand the data and believe that
members of the public trying to understand the document would not be able to
evaluate the document from the information provided in the draft report.  For
example, the report indicates that the attenuation factors used in the analysis were
based on data from Artesian Slough and Coyote Creek as reported by the City of San
Jose (p. 114 and 115).  The data provided indicate a median concentration of 2.5 mg/L
in the outfall, which increases to 3.3 mg/L before falling to 1.1 mg/L and 0.5 mg/L
within 8.5 km.  The report listed attenuation factors of 2.25 and 4.5 for these two
pbservations, respectively.  Using the formula included in the report, I obtained



attenuation factors of 2.27 and 5.0 for these two observations.  There is no
explanation of why the concentrations increased between the outfall and the first two
observation points (experimental error? artifacts in the analytical method?  Seasonal
variation in flows?) nor are any of the sampling methods described (are these grab
samples?  24-hour composites?).

The main scientific justification for using attenuation factors in lieu of dilution is that
cyanide degrades in surface waters.  The information provided in Appendix D cannot
be used to assess the validity of this supposition because there has not been an
attempt to discriminate between dilution and attenuation.  Without some data to
indicate that the concentrations decrease through some factor other than dilution, the
attenuation factors seem like an alternative way of estimating dilution from empirical
data.  I doubt that the SFRWQCB would use this approach for a compound that is
known not to degrade in surface waters.  Therefore, it seems like the report
needsaddress the issue of degradation more directly.

I presume that somewhere there is a report that provides more detail on the data
included in Appendix D.  I believe that this report would be strengthened
considerably if such information were included in the appendix or in the main body of
the report.  In particular, I would like to see more information on the data used to
generate attenuation factors in appendix D, the sampling program design and results
(e.g., methods, sample types, actual data and not medians), the expected dilution at
each sampling site based on hydrologic modeling and tracer studies, interpretation of
uncertainty in data and estimated attenuation factors.

Specific comments on the report and suggestions for improvements are listed below:

3. Page 1-5, second sentence: “…are typically undetected at concentrations far below
levels…”  This sentence is confusing.  I think the authors mean that cyanide is not
detected even using methods with detection limits below levels that cause toxicity to
marine organisms.  Can the sentence be reworded?

4. Page 1-5: Page 3-12: second sentence.  At pH 8.5 HCN accounts for about 90% of the
free cyanide.  This sentence implies all of the cyanide all of the free cyanide is
protonated rather than most of the free cyanide.

5. Page 1-5, last paragraph: Thiocyanate has a negative charge (SCN-).

6. Page 3-14: Table 2: AMEL and MDEL are never defined.  Also, it would be easier if
there were a page break and the whole table was placed on one page.

7. Page 3-22: What is “organically complexed cyanide”?  How does an anion form a
complex with an organic compound?

8. Pgae 4-37; fourth full paragraph: “disinfectants” is missing an s.



9. Discussion on impacts of chlorination and UV disinfection starting on page 4-38: The
discussion on these pages appears to have implications for wastewater disinfection
that are not addressed in the report.  For example, the authors state that increasing the
chlorine dose would have a benefit of destroying cyanide.  What are the implications
for a utility that decreased their chlorine dose (e.g., if the treatment plant used a small
dose of chlorine to prevent fouling of filters but used UV for final disinfection)?
Also, the report indicates that UV light can form significant amounts of cyanide.  I
think that it is important to mention that the UV conditions used in the referenced
study were not necessarily intended to mimic those employed for wastewater
disinfection and that the potential for cyanide formation during effluent disinfection is
unknown.  Also, the report cites the WERF report to justify some of the conclusions.
WERF reports are often not readily accessible to the public.  I suggest that you also
include the relevant citations to the peer-reviewed literature (as you have already
done in many places).

10. Page 4-40: There is a statement about ozone forming cyanide from thiocyanate.
Either include a reference or delete the statement.

11. Page 5-42: In the third full paragraph there is a statement about the absence of
cyanide in urban runoff.  Please include a citation.

12. Page 5-44: The report states, “The 3.5 attenuation factor would establish more
protective limits than the 4.5 attenuation factor while still providing POTWs with
attainable effluent limits…  For these reasons, 3.5 is the recommended attenuation
factor…”  This sounds as if the RWQCB is setting the attenuation factor to assure
that the treatment plants don’t have to do anything to comply with the site-specific
standard.  I was under the impression that the attenuation factor was supposed to be
set to protect the environment and not to assure compliance of the regulated
discharges.

13. Table 15 seems to have some interesting information in it.  It could use more
explanation.










