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U.S. Environmental Protection Agency  Douglas Eberhardt 
 
Bay Area Clean Water Agencies    Michele Pla 
 
Copper Development Association   Ray Arnold 
 
City of San Jose      John Stufflebean 
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Professor Alex Horne  University of California, Berkeley 
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Richard Looker - Comment on Copper Site-specific Staff Report Page 1

From: "Arnold, Ray" <RArnold@cda.copper.org>
To: "Richard Looker" <RLooker@waterboards.ca.gov>
Date: 4/16/2007 12:44:15 PM
Subject: Comment on Copper Site-specific Staff Report

Dear Mr. Looker,

I want to congratulate you on reaching this point in the process of the
copper TMDL for the San Francisco Bay.  I know that you have worked
extremely hard and deserve recognition for a job well done.

I have reviewed the draft of the proposed basin plan amendment and have
only one comment.  Thank you for considering my comment.

Could you please add language to state specifically what the Board Staff
is referring to when using the term "wash water" in Table 5-1 on page
5-2  of the proposed basin plan amendment.  As stated, there may be
confusion as to what needs to be prohibited from discharge to the storm
drains.  Does it mean the water solution resulting from the intentional
act of rinsing any cleaning and treating chemicals used on copper
architectural features (particularly patina treatments) involving
corrosive solutions that may contain relatively high concentrations of
copper?

Thank you,

Ray Arnold
Copper Development Association Inc.
260 Madison Avenue
New York, New York 10016

T (212)-251-7220
F (212) 251-7234
e-mail rarnold@cda.copper.org
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April 16, 2006 
 
 
Richard Looker 
California Regional Water Quality Control Board 
1515 Clay Street, Suite #1400 
Oakland, CA 94612 
rlooker@waterboards.ca.gov 
 
SUBJECT:  Comments on proposal to establish site-specific water quality objectives (SSOs) for 
copper North of Dumbarton Bridge and a Bay-wide copper SSO implementation plan for San 
Francisco Bay 
 
Dear Mr. Looker: 
 
The City of San Jose (City) would like to thank you for the opportunity to submit comments on 
the proposed Basin Plan Amendment for Copper on behalf of the San José/Santa Clara Water 
Pollution Control Plant (Plant).  
 
The Plant provides wastewater treatment services to the cities of San José and Santa Clara, and 
other cities and agencies within our tributary area.  These include the City of Milpitas, West 
Valley Sanitary District (Cities of Campbell, Los Gatos, Monte Sereno and Saratoga), Burbank 
Sanitary District, Cupertino Sanitary District (City of Cupertino), Sunol Sanitary District, and 
County Sanitation Districts #2 and #3.  The Plant service area includes approximately 1.4 million 
residents and over 16,000 businesses in Silicon Valley.  
 
The City supports the efforts by the San Francisco Bay Water Board (Water Board), Bay Area 
Clean Water Agencies (BACWA), and Clean Estuary Project (CEP) to develop copper SSOs for 
the four Bay regions north of the Dumbarton Bridge (NDB) and a Bay-wide Implementation 
Plan, which includes Bay Region 5, located below Dumbarton Bridge.  The City actively 
participated in the NDB copper SSO development effort and supports the SSOs, ambient 
monitoring triggers, proposed monitoring schedule, and dissolved-to-total translators 
recommended in the staff report.  The proposed revisions to the Basin Plan streamline and 
improve the implementation process for existing and proposed copper SSOs.  The revised copper 
management strategy is a reasonable and equitable approach that shares responsibility among all 
Bay-area dischargers. 
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However, San Jose staff wish to highlight three issues of concern to the City: 
 

• NPDES Permit requirements for studying uncertainties 
• Discussion of copper in Bay sediments 
• Characterization of studies conducted by NOAA Fisheries and the need to address the 

uncertainty of the effect of copper on salmonid olfaction 
 
NPDES Permit Requirements to Conduct Studies to Reduce Uncertainties 
The City routinely conducts technical activities to help understand the impact of the Plant’s 
discharge and runoff from its urban landscape on San Francisco Bay receiving waters.  These 
investigations currently include an in-Plant mercury Fate and Transport Study and copper/nickel 
SSO trigger monitoring in Lower South San Francisco Bay (LSB, below Dumbarton Bridge).  
The City also supports broader Bay-area efforts through the BACWA (e.g. Cyanide), CEP (e.g. 
cyanide, copper, pesticides, stormwater contaminant loadings), and SCVURPPP 
(characterization of urban runoff).  The language in the current staff report deviates from that 
used in the past concerning NPDES permittee support for specific studies.  For example, Section 
2.1, Part 3.d. states that there will be “permit requirements to conduct or cause to be conducted 
technical studies to investigate urban runoff loads, possible copper sediment toxicity and 
sublethal effects on salmonids.”  There is no specific mention that any of these requirements may 
be fulfilled through active participation in the CEP, RMP, or other collective, stakeholder efforts. 
 
The City believes that the best use of limited Bay-area resources (NPDES permitees, Regional 
Monitoring Program (RMP), CEP) is accomplished by cooperation, consensus, and prioritization 
by a Bay-wide stakeholder group rather than by individual NPDES permittees.  For example, the 
amount of resources proposed for sediment toxicity characterization studies in the Bay should be 
evaluated against other potential or known Bay contaminant issues that need to be addressed or 
resolved.  The City is concerned that the Water Board’s permitting section may interpret the 
language in the staff report as requiring NPDES permittees to “conduct or cause to be 
conducted” specific Uncertainty Reduction studies.  The City recommends that the staff report 
explicitly state, similar to what is enforceable in the City’s current NPDES Permit, that... “active 
participation by the Discharger in the Clean Estuary Partnership (CEP) shall fulfill the 
requirements of this provision.” 
 
Description and Discussion of Sediment Copper Issues in the Staff Report 
The Copper Impairment Assessment Reports for the Bay, for both NDB and LSB Bay Regions, 
indicate that there continues to be uncertainty over the effect of copper concentrations in Bay 
sediments on biota.  The City agrees with these assessments.  However, the statement of the 
problem presented in the staff report is misleading and the importance of this issue with respect 
to other monitoring needs in the Bay is not addressed.  The City is concerned that this will 
potentially lead to inefficient utilization of available, but limited Bay-area resources, including 
those of the City. 
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The staff report (Section 3.3) discusses the importance of particulate copper from resuspended 
sediments as a significant source of copper in the Bay.  It also discusses the effect of organic 
complexation on dissolved copper levels (p. 3-7) and the toxicity of copper when it is in the 
unbound, free ionic state.  However, the staff report does not synthesize the discussion of these 
three issues clearly.  For example, the report discusses the high suspended sediments loads and 
associated high contaminant levels, including copper, at station BD15 at the mouth of the 
Petaluma River.  This can be seen in Figure 3-3, which indicates that dissolved copper levels are 
much greater than at other stations.  What is not discussed in the report, however, is that these 
high particulate and dissolved copper concentrations may not be bioavailable.  The purpose of 
the Water-Effect Ratio (WER) study from which the SSOs were derived, was to determine the 
bioavailability of copper spiked into various Bay site waters.  What was missing from the report 
was discussion that EC50 and WER values for station BD15 for each study event were equal to 
or higher (i.e. less toxicity exhibited) than the other 12 North Bay stations sampled.  No station 
studied had greater potential to ameliorate the effects of added copper than BD15, regardless of 
its source of copper. 
 
When sediments are resuspended, natural or synthetic organic ligands, which bind to copper, 
may also be resuspended.  Evaluation of particulate copper and its potential to “desorb from the 
suspended sediment and contribute substantially to dissolved concentrations,” as noted on p. 3-
13 of the report, does not explain why dissolved copper concentrations have changed little in the 
Bay for the past 10 years.  The equilibrium between organically-complexed dissolved copper and 
copper bound to particulates must be examined.  For station BD15, it is likely that natural humic 
and fulvic acids coming from the Petaluma River or the wetlands surrounding the river mouth 
contribute greatly to both high dissolved copper levels and high amelioration of copper toxicity 
observed at that station.  High suspended solids account for the very high total copper levels at 
that location.  However, the WER results demonstrate that much less of this total copper is 
bioavailable compared to other parts of the Bay.  Therefore, the importance of particulate copper 
in resuspended sediments appears to be overstated in the report, since this copper is largely not 
bioavailable. 
 
 The City is also concerned about the staff report reference to the Phillips et al. 2003 study 
results.  City staff has previously reviewed this paper and found that the results of the study do 
not support the study conclusions concerning copper (see attached comments).  There was more 
toxicity in the three samples that was not explained versus what was understood; therefore, it was 
misleading to conclude that copper was the “most probable cause of toxicity.”  The conclusion in 
Phillips et al. 2003 refers only to toxicity removed by divalent cation toxicity amelioration 
techniques and not to the total toxicity exhibited in the samples.  Using this quotation in the staff 
report is a misrepresentation of the results of the study. 
 
In Phillips et al. 2003, none of the observed toxicity in the 100% elutriate samples was removed 
by any of the treatments.  Results were enigmatic.  No clear cause of the majority of toxicity in 
the samples was found.  The City would have serious reservations about funding such studies in 
the future because it is not clear that, as designed, they would yield helpful results.  These types 
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of studies should not be mandated in NPDES permits without first being discussed and evaluated 
through a wider stakeholder group such as the CEP or RMP. 
 
The staff report’s environmental checklist (Appendix C) states that “... ”Surface sediment 
samples have exhibited toxicity to test organisms at a number of sites throughout the Bay with 
copper as the most probable cause of toxicity.”  This is an incorrect and incomplete 
characterization of sediment toxicity in the Bay.  The City recommends that Water Board staff 
utilize Regional Monitoring Program (RMP) sediment chemistry results to make the case for 
uncertainty with respect to copper toxicity in sediments (see 
http://www.sfei.org/rmp/2004to05/AMR_2004-2005_Ch3_Sediment.pdf).  Figure 3.6b from this 
RMP document clearly and concisely shows that Bay area sediments have copper concentrations 
generally above the ERL (Effects Range-Low) where no toxic effects would be expected but 
well below the copper ERM (Effects Range-Medium) of 270 mg/kg, above which toxic effects 
would be likely.  In other words, most Bay locations have sediment copper concentrations in the 
“possible” effects range.  These results are a much better explanation of the potential role of 
copper toxicity in Bay sediments than the discussion in the staff report.  
 
Figure 3.6b (from RMP Ambient Monitoring Results 2004-2005) 

 
 
 





 

  

Comments on SFEI’s (Phillips et. al.) Grizzly Bay sediment toxicity investigation 
 

Title:  Causes of Sediment Toxicity to Mytilus galloprovincialis in San Francisco Bay, California 
 
This paper presents some critical information and results characterizing the persistent toxicity 
associated with Grizzly Bay sediments.  Sediment toxicity at this station and its underlying 
causes appears to be variable, complex, and enigmatic.  The paper helps to clarify the role of 
copper in the persistent toxicity observed at this station.  There is concern, however, that the role 
of copper in the sediment toxicity at this station may have been overstated in the paper’s 
conclusions.  The following remarks describe some of these concerns. 

 
The paper describes results of Toxicity Identification Evaluation (TIE) manipulations done on 
three Grizzly Bay sediment samples.  Three of the paper’s conclusions (restated below) are 
critically reviewed with regard to the TIE results obtained for the three samples.  

 
Conclusion 1, stated in the Abstract:  “TIE results and chemical analyses of elutriate samples 
suggested that divalent metals were responsible for the observed toxicity.” 

 
Conclusion 2, stated in the Discussion section:  “Chemical analyses of three elutriate samples 
demonstrated copper concentrations were within the range toxic to bivalves.” 

 
Conclusion 3, stated in the Discussion section:  “Although metal concentrations in Grizzly Bay 
samples were measured above M. galloprovincialis tolerance limits only in the third TIE, it is 
possible that low concentrations of metals might be working additively or synergistically to 
cause toxicity.” 
 
 
Comment 1: Regarding Conclusion 1, divalent metals may have been responsible for some of the 
observed toxicity.  It could be argued that the toxicity that was not ameliorated by EDTA or 
cation column was as (or more) significant than the toxicity actually removed by those 
treatments.  For example, 54%, 67%, and 32% of the toxicity in samples 1-3, respectively, was 
not removed by EDTA or Cation column.  None of the observed toxicity in the 100% elutriate 
samples was removed by any of the treatments. 
 
Comment 2: Conclusions 2 and 3 are overstated.  All three samples showed significant toxicity 
in an elutriate concentration in which the copper concentration was clearly not “within the range” 
or “above…tolerance limits…” for M. galloprovincialis.  Copper was measured at 2.5, 0.23, and 
8.7 μg/L, respectively, in the three (100%) elutriate samples.  Therefore, copper levels in the 
50% elutriate concentrations were 1.25, 0.12, and 4.4 μg/L, respectively.  All three 
concentrations are well below the current EPA Final Acute Value (EC50) of 9.625 μg/L for M. 
galloprovincialis, below the author’s EC50 of 7.8 μg/L cited in Table 2, and below the author’s 
(MPSL unpublished data cited in RMP contribution # 43) LOEC of 5.6 μg/L for this species.  
Notwithstanding the reduction in sample 2 toxicity by EDTA, it would be unreasonable and 
misleading to describe the effect of 0.12 μg/L copper as potentially “synergistic” since the mean 
oceanic concentration of copper in the North Pacific Ocean is 150 ng/kg (approx. 0.15 μg/L, 
Bruland 1980).  Further, in sample 3, there appears to be a significant effect in the 6.25% 



 
elutriate sample (the author does not say).  The concentration of copper in that sample would 
have been 0.5 μg/L. 
 
Comment 3: The source of toxicity in Grizzly Bay sediment samples is clearly enigmatic.  There 
are several issues that require more investigation before the role of copper can be clearly 
understood.  The increase in toxicity following an upward pH adjustment to sample 2 is one 
example.  As the author mentions, this anomaly requires additional investigation.  The results 
with C18 column treatment is also quite puzzling since one would expect some organic pollutant 
contamination at the Grizzly Bay station and since C18 is known to remove some divalent cation 
toxicity (e.g. zinc).  It is helpful to keep in mind that the TIE manipulations may not address all 
of the potential toxicity sources.  In fact, it may not address any of them.  For example, the 
author states in RMP contribution # 43 that “Toxicity was not significantly mitigated in any of 
the TIE manipulations performed on the San Joaquin River sample.”  Does this mean that there 
was no “organic” contaminant and no “divalent cation” toxicity in the sample?  
 
This paper increases our understanding of Grizzly Bay sediment toxicity.  However, there is 
much more that we need to know and characterize before we can adequately assess the role of 
copper in toxicity of elutriate samples from that station. 
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Memo to: Richard Looker 
CC: Dr. David Jenkins 
From: Alex Horne 
Re: Proposed Basin Plan Amendments & Staff Report – Copper Site-specific objectives 
in San Francisco Bay  
Date: 26 March 2007 
 
SUMMARY 
This memo is part of the required external peer review (SB 1320) the requires a scientific 
basis for all Basin Plan amendments.   In general this amendment proposed standards that 
are more scientifically-based than the previous standards and so is scientifically welcome.  
In particular, it is gratifying to see so much good research and monitoring carried out and 
used here.  I concur that the proposed Basin Plan Amendments should be promulgated 
into law.  However, there are still two major areas where science is not well represented 
and some “hand waving” is involved in the estimation of the numerical standards. How 
would the US have got to the moon if the strength (weight) of the spacecraft had been 
doubled as a safety factor?  To some extent these are not fully in the control of state 
agencies but nonetheless should be incorporated over the next five years since the 
proposed standards may cause undue stress and expense to the public.  The three areas 
are (i) the calculation of the final acute and chronic criteria (ii) the interpretation of the 
toxicity tests and (iii) the use of an indirect measure of toxic copper.   
 
RECOMMENDATIONS 

• The SSO should use a scientific and transparent calculation of copper toxicity 
with the non-scientific safety factor added as the very last step and not hidden in 
the calculations.    

• Rationale for not using the direct free copper as a standard needs to be added (or 
the future measure of toxic copper changed).  

• The Board work with various agencies to sort out the ecological significance of 
the newer more sensitive tests on the effects of chemicals on wildlife. 

 
DETAILS 
 
A. The calculation of the criteria.  The users of San Francisco Bay (fish, clams, algae, 
sewage plants, sailors) are most concerned with the final legal acute and chronic criteria.   
As is indicated on page 4-11, the FAV is the basis for both the chronic and acute criteria.   
The FAV is stated in the report as the concentration of pollutant that is protective of 95% 
of the genera of animals and plants that have been tested for toxicity for this pollutant.  
However, when used in the criteria the FAV is divided by two (as a safety factor).  This 
has been said many times by many scientists; why 2 and why not 4?  Either trust the 
scientific method or go back to witchcraft. How would we have got to play golf on the 
moon if we had doubled the weight of the spacecraft as a safety factor?  While taking half 
of the number found by painfully precise scientific testing may be a good political move, 
it is scientifically inappropriate.   It is poor scientific practice to mix real numbers with 
made up ones.  It is far better to arrive at the final numerical value using science and then 



clearly state at the last step that a new lower politically-based number is being used for 
the legal criterion.    
 
B. The interpretation of copper toxicity tests 
 

1. The concentration and speciation of copper used.  All of the numbers used to 
come up with the final numerical standards are based on comparing toxicity test 
data with various kinds of measurements of copper species in the water (and some 
mathematical models of the data).    In order to make a toxicity test copper is 
added to real bay water or laboratory water and the effects on organisms 
measured.   The best science would have the added elevated copper be exactly the 
same composition of species as in the control sample.  Alternately, the copper 
speciation in the likely added water (sewage effluent, boat scrapings, brake pad 
debris) could be used.   In this case copper species refers to the usual mixture of 
particulate, weakly or strongly chelated dissolved copper and free ionic copper.     
If the less toxic species is added, for example only refractory particulate copper, 
the true toxicity will certainly be severely under-estimated.   On the other hand, if 
the more toxic species is added, for example only free dissolved copper, the 
toxicity may be (will be?) severely over-estimated.   I do not think that the 
toxicity tests used in this report fully grasp this difference.  Therefore, I am not 
fully satisfied that the proposed criteria are soundly based.   I attach a memo sent 
earlier that amplifies this concern. 

2. The use of advanced (sub-lethal) chronic tests.  To calculate the lowest acceptable 
copper values the report partially depends on the effects of copper on salmonid 
lateral lines or olfactory sensitivity (eg, chapter 3).  I have measured other kinds 
of sub-lethal effects in both animals and plants for example in my work with the 
CFG on juvenile Dungeness crabs or bay mussels and TOR (chlorinated and 
dechlorinated wastes).   In my opinion it is of dubious scientific merit to use these 
kind of numbers in the same way as the earlier chronic or acute data.  If done with 
a sufficiently sensitive instrument or with many replicates these advanced sub-
lethal effects can be made statistically significant.  However, are they ecologically 
significant?  That is do they affect the abundance and diversity of the bay 
organism?  It should not make any difference whether the species affected is 
endangered or not, since all that counts for a rare species is more of them.  If the 
effect is ecologically insignificant, that is the same number of individuals survive 
to breed and breed successfully, that effect is not worth fixing.   This leaves out 
the consideration that the animals or plants may not feel fully comfortable at these 
very low levels of copper.   It is not clear if a decrease in lateral line sensitivity in 
a salmon (the equivalent might be loss of a bit of dark vision in humans) is an 
important consideration.   It might be worth something if all other factors in a 
salmon (or human) life were ideal.  As it is the cost of say, decreasing free copper 
copper in SF Bay to < 2 ug/L would be very high compared with other stresses on 
such fish.   However, if used creatively, for example by my scheme of dredging, 
treating and filling the Delta with these sediments, an lower copper level in the 
Bay could be reached with a profit.  Also the use of more natural or artificial 
chelators (as in the LA trench) was a good method. 



 
C. The use of a better test copper species   
 
It is not the best science to use an indirect indicator when the direct on is available.  As 
the report often states, for copper and some other metals it is the free copper species that 
is toxic.  Since there is an easy test for un-chelated copper why not use it?   One objection 
is that the chelation bond between the metal and the ligand can be weak (easily broken) 
or strong (not easily broken).  This report states that work by Bruland in the bay shows 
the copper-ligand bond to be strong.  Thus I would recommend a gradual transfer to the 
direct measurement of free copper.   It would assist in making a final solution since the 
errors of toxicity would be less using a direct measure of toxic copper. 
 
APPENDIX.  MEMO RE TOXICITY TESTING 
 
On page 3-8 (last complete paragraph) there is an assumption that 6.9 ug/L of dissolved 
copper = 10-11 moles of free copper (Cu++; +/- a few water molecules).  Since 10-11 moles 
of copper = 0.64 ng of copper I assume that: 
 
1. There is error of 104 somewhere or, more probably 
 
2. That it is assumed (from earlier in the report) from Bruland's work that measured 
chelated copper as 99.9% of the total dissolved copper.  Thus only 0.1% (1/1,000) as free 
copper.   This solves the 10-4 effect but creates an interpretation problem for the toxicity. 
  
The normal way to measure toxicity is to add free copper (often as copper sulfate 
pentahydrate) to cultures of algae, in natural waters or sometimes in artificial media.   
Thus, for example, a test using 10 ug/L of copper would be 10 ug/L of free ionic copper, 
not 10 x 10-4 ug of free copper.  Although there may be some organic ligands present in 
algae cultures they are often present in low concentrations since artificial media are 
sometimes used, the equilibrium with copper takes some time (as noted in the early part 
of the Report).    
 
The uptake of free copper uptake into animals and plants is fast so this level of copper 
(10 ug/L)  in toxicity tests is more likely equivalent to 10,000 ug/L or 10 mg/L - four 
orders of magnitude higher than the level supposed to affect phytoplankton in SF Bay.  
This error was present in the initial EPA copper toxicity standards which used my paper 
on copper toxicity (Horne & Goldman, 1974; Suppression of nitrogen fixation by blue-
green algae in an eutrophic lake with trace additions of copper. Science, 183: 409-411). 
At this time the value of 5-10 ug/L Cu was the lowest level ever found that would 
produce a chronic toxicity effect in algae (on N2-fixation, not growth or photosynthesis) 
and this seems to be the level the RWQCB is using in SF Bay.  However, the copper was 
added as free copper, not copper equilibrated for a few days with natural waters and their 
ligands.  I talked with the EPA at the time about misinterpreting my toxicity data but to 
no avail. 
 



It is possible that since my work 30 years ago there have been more sophisticated 
measures of ligands and free copper in toxicity tests.  I do not know the exact uptake rate 
of free copper in to algae versus the rate of chelation of copper with natural ligands and 
the concentrations likely to be present in natural waters.  However, I have not read such 
an toxicity analysis where the relationship between added ionic copper and toxicity of 
phytoplankton was considered.  It is no use measuring the copper fractions after a few 
days when toxicity becomes apparent since the damage may have occurred in the first 30 
minutes.  If you add copper that has been chelated, as for example with wastewater, as 
Jack Gregg and I did in the 1980s, the toxicity might be more like that when EDTA is 
added to the class fish toxicity test we use to do at Cal in the 1980s (+ EDTA no effect; 
without EDTA, even low copper is toxic when added as copper sulfate). 
  
Thus I find the whole underpinning of the copper standard a little creaky, as I did in the 
past.  It seems likely to me that someone has solved this problem of what exactly the 
algae see in toxicity tests in terms of free and chelated (and inorganically bound) copper 
but it needs to be made clear in the report since so much money has been spent on copper 
control so far.   I hope you can help me solve this particular concern.  If nothing else an 
explanation is needed in that paragraph.  
 



Staff Report on Copper Site Specific Objectives in San Francisco Bay, SF Bay 
Water Board 

Review comments of David Jenkins, Professor Emeritus, UC Berkeley 
 

1. I have made minor comments on the paper copy of the report that you sent me. 
This memo contains the more substantive comments. 

2. p 2-2, lines 3-7 and Figure 2-1. It is not a fair statement to say that Figure 2-1 
shows that the dissolved Cu concn has decreased slightly or stayed about the same 
over the period 2001-2003.Please reword. The way I read Figure 2-1 is that the 
dissolved Cu concn has stayed about the same or increased over the period 2001-
2003.   

3. pp 3-1and 3-2. Table 3-1 and Figure 3-1 are not consistent. Table 3-1 lists 6 
segments for the Bay system while the title of Figure 3-2 indicates seven 
segments. You need to decide whether you are going to include the Delta in the 
definition of the Bay system. 

4. p 3-3, lines 1-4 and Table 3-2. The text seems to discuss different data from that 
listed in Table 3-2. Also in the following paragraph Davis et al 2001 is given as a 
source of data in Table 3-2 but not listed in the references cited in the Table title. 

5. pp 3-3 to 3-7 including all Tables on these pages. You have just about got every 
unit possible for expressing Cu loads/source contributions. Please make the text 
and Tables have the same units. I suggest using metric units with kg/d as the basic 
load unit. 

6. pp 3-3 to 3-8, Section 3.2. This section is a jumbled write up that leaves one with 
an unclear picture of Cu sources. Apart from the unit problem the individual 
source estimates in Table 3-2 are not dealt with in the order presented in the Table 
and they are not all dealt with (what about the Sac River etc?). Also the numbers 
in the table 3-2 and those in the text do not jibe…or totals are not even added up. 
This section needs a rewrite and a re-review. 

7. p 3-8 para 4 line 1. Does this concn refer to total u, dissolved Cu or ionic Cu, or 
what? 

8. p 3-12 para 4 line 7. Do you mean the dry, windy season? 
9. p3-14 para 5 lines 1-3 and 10-12. These two sections, in the same para are 

repetitions (almost to the word). Remove one of them!!...and if you look at p 3-13 
para 4 lines 2-3 it is repeated again! 

10. p 4-3 Figure 4-1 does not have a label on the vertical axis…total Cu? 
11. p 4-5 para 3. This is a load of nonsense. If the water supply was dosed with 

sufficient chemicals it could be made non-corrosive to copper piping. Sure it 
would cost money but it could be done. So I do not buy this argument about the 
agencies being unable to meet the Cu standards. I think you need to make an 
argument that it would be economically unjustifiable to do so…but it is 
technically feasible. 

12. p 4-11 para 4, line 2. It is not clear who lowered the FAV for M. edulis…you or 
the EPA? 

13. p 4-14 para 1 lines 1-2. Better to say” Table 4-4 shows that the WER values for 
regions 1,2 and 3 are similar, that the WERs for regions 4 and 5 are similar and 
that the WERs for regions 1,2 and 3 are lower than those for regions 4 and 5. It is 



not appropriate to identify the differences as “a natural demarcation”. That is all 
in your head! 

14.  p 4-18 I do not understand why Figure 4-1 is in here again. Get rid of it and if 
you need to refer to it, reference it in the text. The people who read this should 
know how to turn pages! 

15. p 5-1 para 2. You have omitted the Water Treatment Agencies as organizations 
that need to participate in activities to reduce Cu input to wastewater treatment 
plant discharges. 

16. p 5-1 para 4 line 7. “Domestic sources” is not a component of urban runoff. 
17. p 5-4 Table 5-2. This table does not really address the general corrosion of Cu 

pipes in water distribution piping (indoor plumbing) and you have shown that this 
is a major part of the Cu loads as well as being the major portion of the residential 
load.  

18. p 5-6 para 1 lines 3-4. Does not make sense. 
19. p 5-7 para 1 lines 3-6. This sentence is difficult to understand. Please reword it. 
20. p 5-6 para 6 lines 7-8. You cannot say this if you are talking about uncertainties. 

This is prejudging the outcome. 
21. p 5-9 Do you need to show all three of these figures to make you point. I suggest 

that the lower figure is all you need. 
22. p 5-10 I do not think Figure 5-2 is needed either…in any case it is a repeat of 

Figure 2-1 and you could just refer to that if you needed to. 
23. pp 6-1 to 6-9 not reviewed 
24. Chapter 8 not reviewed 
25. Some one needs to check the staff report thoroughly for typos and other syntax 

errors. I found many without really looking for them. I suggest that, in future, 
such things be dealt with before staff reports are sent out for review. 

26. In general the staff report is well done. It is another example of how the SF Water 
Board, with its own staff, produces technical reports that are well reasoned and 
well documented, defensible, sound and of the highest quality. Congratulations 
again! 

 
David Jenkins 
Kensington CA 
March 11 2007 




