This document was prepared December 13, 2005 and presents EOA’s responses to comments in a December 13, 2005 e-mail attachment from John Plummer (Friends of Lake Merced) to Keith Lichten (RWQCB).  Responses are inserted below in bold.

Water Quality Screening Plan and Operational Guidelines

2005/06 Wet Season
Comments

Yesterday afternoon (December 12, 2005) Patrick Sweetland, Manager of Water and Wastewater Operations for the City of Daly City, sent me a copy of the “Final” plan for the diversion of Vista Grande Canal water into Lake Merced, a program that is intended to get underway yet this month.  No “Draft” or “Proposed” version of this plan had previously been distributed.  If nothing else this provides good insight into the priority given public discussion by the managers of this demonstration project.

Of course a single day does not provide adequate opportunity to develop a concise and thorough assessment of this plan.  Fortunately, however, for the most part the authors have simply repeated mistakes made in the past.  It is relatively easy, then, to pull together comments previously made to discuss the current document.

In the following commentary I will first present a quotation from the plan (in italics), then add my comments following.  I will proceed in the order presented by the plan, as I do not have time to create a more orderly commentary.

Quote: Stormwater runoff is treated by a Continuous Deflection System (CDS) and a riparian buffer along the shoreline of the lake before discharge to the lake (Figure 1).  Overall objectives include treating stormwater to remove trash, bacteria, metals and other pollutants,
Comment: The implication of this statement is that the effectiveness of the riparian buffer as a means for removing pollutants will be evaluated.  Certainly the CDS does nothing to remove bacteria or metals; that leaves the riparian buffer to do the trick.  Unfortunately, as the authors acknowledge later in the plan, there is no provision in the study design that will accomplish this objective.

Response: We did not imply that the effectiveness of the riparian buffer would be directly evaluated at this time.  As we have stated in the past, such an evaluation is beyond the scope of this phase of the pilot study.  However, as stated in the year three plan (p.3, last paragraph), a work plan for performing a feasibility analysis and assessment of engineering design is currently under development.

It should also be noted that some level of treatment by the riparian buffer is likely, based on a review of literature performed by Michael J. Casteel, Ph.D., SFPUC Research Microbiologist.  This review was attached to an October 2005 document that presents EOA’s responses to comments in a September 26, 2005 letter from John Plummer (Friends of Lake Merced) to John West (RWQCB).  

Quote: The primary goal was to determine whether the diversion of limited volumes of treated stormwater (about 0.1 to 3.2 million gallons per storm event) increased concentrations of bacterial indicators of fecal contamination in South Lake Merced, potentially indicating increased human health risk during recreation in the lake.

Comment: Note the emphasis on risk to human health from “limited volumes of treated stormwater.”  Because no effort was made to understand the mechanics of the process, no meaningful evaluation can be made of the potential risk from increasing the volume of diverted stormwater, an element of the current proposal, beyond the range of data collected.

Response: The plan includes a procedure to minimize the risk of increasing the diversion volumes.  The stormwater diversions will be performed sequentially with respect to the total volume of stormwater discharged per event.  Following each storm, lake samples will be tested to determine whether moving to the next diversion event in the sequence is acceptable.  Geometric mean E. coli concentrations following each diversion event will be required to be below an upper guide before progressing to the next storm in the sequence (please see Section 3.2 of the plan for more details).

Quote: Data from bacteriological analyses of lake water samples collected following six storms with diversion and three background storms without diversion were assessed, including analysis for statistically significant (P ¡Ü 0.05) differences using t-tests.
Comment 1: With regard to E-coli, the bacterial element recognized by the authors to constitute the most important factor with regard to human health, there have not been three samples taken.  The data for January 27, 2005 reads:
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  100
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  100



      6


  100



      7


  100

Now, there are two possibilities.  Either a) the condition of the lake was absolutely uniform on the 27th of January 2005, or b) there was a problem with the data collection.  The likelihood of a) being true is extremely remote.  The most rudimentary screening of this data would have resulted in this observation being removed from the data set.  Also, the fact that the average of the remaining readings during non-diversion events was just 26.4 MPN/100mL would have increased the observed difference between levels of coliform bacteria for diversion and non-diversion events, and increased the likelihood that this difference would have been considered statistically significant..

Response:  The above representation of the January 27, 2005 data is incorrect and not what was reported in our October 2005 project report (please see Appendix C, Table C-1).  With the exception of station LM-4, the E. coli results for all stations was <100 (i.e., not detected at a reporting limit of 100 MPN/100ml).  The LM-4 result was 100 MPN/100ml.  Thus the data from January 27, 2005 are valid and should remain in the data set.

Comment 2: The t-test is not an appropriate tool for making this evaluation, and the criteria Pr <= 0.05 is not the right statistic.  In turn:

The t-test assumes, as the authors have previously acknowledged, that the two data sets being compared were each randomly drawn from a Normal population.  In this case that assumption is clearly not true.  Data was collected on several different occasions over a period of time extended over more than one year.  Even in the most carefully controlled environment, e.g., a semiconductor wafer fabrication facility, data of this sort would be tested to see if the time element played a significant factor.  The events in the Vista Grande study are certainly not carefully controlled with respect to many important variables both endogenous and ambient; it can be readily demonstrated that the test event makes a significant contribution to the variance of reported results.  The t-test confounds the several sources of variance.  Since the resulting variance is relatively large, and the sample sizes quite small, the t-test is a particularly insensitive tool.  A nested analysis of variance (ANOVA) resolves this problem by first accounting for the event-to-event variance, then evaluating the contribution of the test-base contribution.  Evaluated in this way, with smaller variance and the same sample size, the test-base contribution is shown to be significant at the 97.5% level.  That is, the probability that the statement “There is no difference between these two data sets” is true is less than 0.025.

But that is not the important question.  The value 0.025 is called alpha, and represents the probability of a Type I error, as stated.  The more important question is, what is the likelihood that the statement “There is no difference between these two data sets” is false?  That is called Type II error, and the probability designated as beta.  To determine beta we determine the power of the test, which equals 1 minus beta.  For the t-test the power is just 0.25.  That is, the probability of being wrong if we claim that there is no difference between these data sets, using the t-test, is about 3 out of 4, or 75%.  The ANOVA, again because this term is evaluated with a reduction in variance, reduces that error rate to about 40%, still well above acceptable limits.

These results have been reported in previous commentary, and in a letter mailed to Dr. Robert Cooper, complete with the statistical printouts.  This material is also available on the Lake Merced web site (www.lakemerced.org).  Dr. Cooper was represented to be the technical guru providing peer review for this study, and I was invited by Patrick Sweetland to communicate with Dr. Cooper.  To date Dr. Cooper has not responded either to the original letter or to follow-up voice- and e-mails.

Response:  Different statistical methods may yield different results.  We have not attempted to evaluate the above methods, but we believe that our methods were appropriate.  The October 2005 project report acknowledges that the diversions increased E. coli concentrations.  Regardless of whether or not the increase was statistically significant, review of all of the study data to date suggests that the pilot diversions probably did not increase potential fecal contamination-related human health risk during recreation in South Lake Merced.  Please see Section 4.2 of the October 2005 project report for a discussion of the various pieces of evidence that led us to this conclusion.

In a letter dated October 21, 2005, Dr. Cooper agreed with the final report’s interpretation of the data and conclusions.  It is our understanding that Dr. Cooper has reviewed John Plummer’s comments but Dr. Cooper’s opinion about the study has not changed.  Thus the October 21, 2005 letter still presents the results of Dr. Cooper’s peer review of the study.
Quote: The study results suggested that statistically significant increases in total coliform concentrations following diversions and exceedances of total coliform central tendency water quality criteria (but not single sample maximums) were likely associated with sources other than the diversion (e.g., local stormwater runoff from the surrounding watershed washing soils and wildlife wastes into South Lake Merced).
Comment: No support is provided for this observation.

Response:  The October 2005 project report does provide support for this observation: 
· “Total coliform concentrations at the lake background sample station (LM-PR) were significantly higher following diversion events than concentrations at this station following background storms.  This suggests that local stormwater runoff entering the lake from the surrounding watershed increased total coliform concentrations in the lake, rather than the diversions.” (p.18)

· “A total coliform central tendency criterion was exceeded with or without stormwater diversion, suggesting that local stormwater runoff entering the lake from the surrounding watershed caused the exceedances rather than the diversions.” (p.19)

Quote: Geometric mean E. coli concentrations at most lake sample stations were higher following diversion events than background storm events, but the differences were not statistically significant.
Comment: Oh yes, they were.  See prior comment.

Please see our previous response.

Quote:E. coli and enterococci concentrations did not exceed single sample maximum water quality criteria for infrequent full body contact recreation.
Comment: However, they came very close.  Two readings taken on 10/27/04 equaled 520 MPN/mL, probably within measurement error of the EPA limit of 576 MPN/mL for infrequent contact in fresh water bodies.  Again, because little if anything was learned about the mechanics of the filtration process, increasing the amount of water diverted into the lake, as is proposed for the year-3 study, could very well lead to conditions that exceed the EPA limit.

Please see our previous response regarding the plan’s procedure to minimize the risk of increasing the diversion volumes.

Quote: Based on a weight-of-evidence approach, the study results suggested that the pilot diversions probably did not increase potential fecal contamination-related human health risk during recreation in South Lake Merced.
Comment: This is a terrible abuse of the so-called “weight-of-evidence approach.”  That approach is relevant when a large number of pointers indicate the same conclusion, although none of them is conclusive when standing alone.  Until recently the existence of global warming, and particularly the contribution humans are making to that phenomenon, might have satisfied this requirement.  However, in the present instance, not only are there not several indicators that coliform bacteria counts were unaffected by the water diversion, the single point of evidence that we have points in exactly the opposite direction, with a result that is statistically significant at the 97.5% confidence level.

Response:  As mentioned earlier, please see Section 4.2 of the October 2005 project report for a discussion of the weight-of-evidence approach.

Quote: In addition, the study found that CDS effluent concentrations of bacterial indicators were generally several orders of magnitude greater than the concentrations found in South Lake Merced. This suggests that treatment by the riparian buffer effectively reduced bacterial concentrations. Dilution of the diversion waters in South Lake Merced also likely played a role in the reductions, but to an unknown extent (EOA 2005).
Comment: There is nothing in the analysis that supports this conclusion.  Because the mechanics were not studied, we can be no more confident that the riparian buffer had an effect than that the effect of dilution explains the entire difference.  We simply don’t know.

Please see our previous response regarding the likelihood of treatment by the riparian buffer.
Quote: Although the monitoring design is not intended to provide a comprehensive characterization of lake water quality conditions, the third year of data will help address some current data gaps in the project (e.g., metals concentrations in South Lake Merced following diversions without overflow of the Vista Grande canal into the lake).

Comment: In the original study the metals simply disappeared; they weren’t in the soil and they weren’t in the samples taken from the lake.  A number of possible explanations were provided, although the likely outcome, that the water simply flowed into the lake, and the metals were at levels below the surface and therefore not found in surface grab samples, was not one of them.  There is nothing in the current study plan that adequately addresses this issue.

Response:  We previously provided the following discussion regarding this issue:  “A number of physical, biological and chemical processes potentially govern the fate of metals in the stormwater runoff diverted to the riparian buffer/lake.  Such potential processes include accumulation in the riparian buffer soils (with any changes in soil concentrations potentially masked by natural variability), removal by biological uptake in the buffer or the lake, and adsorption to particles in the lake system.  Transformations among species of individual metals are also likely.  Characterization of the fate of the metals would require additional monitoring data and engineering analysis. Such monitoring and analysis were beyond the scope of the pilot study.”

We agree that metals in the stormwater may adsorb to sediments and settle to the bottom of the lake, and therefore would not be found in surface water samples.  This possibility would fall under “adsorption to particles in the lake system” in the above discussion.  The fate of metals in the stormwater discharged to the lake will be further evaluated during the previously mentioned upcoming feasibility analysis and assessment of engineering design.

Quote: Samples will be collected from the lake approximately 1 to 3 days after a diversion event is initiated.
Comment: How was this timetable established?  Other sources suggest that a residence time of at least a week to ten days is required for a riparian buffer to have effect.  Are the authors suggesting that the residence time in the current instance will not exceed 3 days?  If so, what is the implication of that for the likely effectiveness of that buffer?  If not, should testing continue beyond the 3-day interval?

Response:  This timetable is largely based on safely collecting samples as soon as practical after a storm.  We have not yet estimated the residence time needed for effective removal of pollutants by the riparian buffer.  The previously mentioned upcoming feasibility analysis and assessment of engineering design will likely include this estimate.  With regard to testing beyond the 3-day interval, please note that the plan calls for follow-up sampling if water quality criteria are exceeded.

Quote: To date, data from bacteriological analyses of lake water samples collected following six storms with diversion and three background storms without diversion have been assessed.

Comment: I indicated earlier that with regard to the important health risk contaminant, E-coli bacteria, there were actually only two storm events with no diversion recorded.  That is relevant for the following quotation.

Quote: Average rainfall during storms with stormwater diversion (1.76 inches) was greater than average rainfall during background storms (1.02 inches). It is therefore likely that a greater volume of local stormwater runoff from the surrounding watershed and associated bacteria entered the lake during diversion storm events than background storms.
Comment: Again, because of limited data there is no observed support for this conclusion.  The current proposal suggests adding just one storm event to the non-diversion set.  That will leave just three observations in this category, still not enough to evaluate the variance for this set.  The data collected does indicate that there is quite possibly a significant difference in the variance of performance for diversion and non-diversion events.  A substantial increase in the amount of data recorded for non-diversion events, at a minimum five such events, will be required if any meaningful comparison is to be made.

Response: As discussed earlier, the data from January 27, 2005 are valid.  Thus there will be data from four background storms following the sampling of one background storm during year three.  We acknowledge that this small sample size will lead to some uncertainty in data interpretation, but we believe the amount of data collected will be appropriate for this preliminary, screening-level effort.

Quote: This difference in average rainfall may have biased the results of past comparisons of bacteriological data between diversion event and background storms (EOA 2005). Thus the year-three background storm should ideally be a larger rainfall event with sufficient precipitation to help reduce the gap between diversion and background storm average rainfall.
Comment: As just noted above, the collection of data for just one more non-diversion event will not be adequate to establish the impact of diversions, especially with regard to contaminants potentially affecting public health.  This suggests that most if not all of the year-three events should be non-diversion.

Response: Given that the background storm data from January 27, 2005 are valid, we believe the plan calls for an appropriate ratio of background to diversion storms. 

Quote: Based on this information (lack of temperature and dissolved oxygen stratification), bacteriological and chemical concentrations in lake surface samples collected during the year three monitoring period (approximately December 2005 through March 2006) will be assumed to generally represent concentrations deeper in South Lake Merced.
Comment: No support is provided for concluding that lack of stratification on temperature and dissolved oxygen suggests that coliform bacteria and metals will be evenly distributed at all levels.  This conclusion should certainly not be “assumed,” but should be tested.  No provision is made to collect data that would support this test.

Response:  Given the preliminary, screening level nature of this phase of the pilot study, the temperature and dissolved oxygen profiles are a reasonable basis for assuming that other pollutants have a generally uniform vertical concentration distribution. 
Quote: These data will likely be log-transformed and geometric means (log10 MPN/100 mL) will be reported with 95% confidence limits.
This may simply be a matter of notation, but given conventional notation this suggests that a geometric mean of the logs will be reported.  Since the geometric mean equals the mean of the logs, this suggests a double calculation, resulting in the mean of the log of the logs.  

Response:  As we have stated in the past, we will only calculate standard geometric means, not “the mean of the log of the logs.”

Quote: Background storm data used to develop the upper guide will include data from the three background storms monitored during the first two years of the pilot study (EOA 2005) and the additional background storm data collected during year three. The upper 80th percentile of the background storm E. coli distribution will be used as the upper guide, with one exception. If the 80th percentile of the background storm distribution is lower than 126 MPN/100 ml, the full body contact central tendency water quality criterion for E. coli (see Attachment B), than 126 MPN/100 ml would become the upper guide.

Comment: I frankly do not understand this paragraph.  However, it seems that the criteria for establishing some “upper guide” for E-coli counts will be based on the geometric mean of the observations.  In another place the authors suggest that the single-reading maximum is a more meaningful guide for purposes of evaluating potential health risks, especially for boaters who may tumble into the lake.  If that is the case, why use the geometric means here?

Response: We are willing to give consideration to using the single sample maximum criterion rather than the central tendency criterion for this purpose.  Please note, however, that the E. coli single sample maximum criterion of 576 MPN/100 ml is significantly higher than the central tendency criterion of 126 MPN/100 ml.  Thus use of the central tendency criterion (as proposed) is a more conservative approach.

Quote: For example, Figure 2 shows that the upper 80th percentile of the distribution of E. Coli concentration data from the three background storms monitored during the first two years of the pilot study is approximately 80 MPN/100 ml (EOA 2005), a value lower than the full body contact central tendency water quality criterion for E. coli. Thus, based on the currently available background storm data, the upper guide would be the E. coli water quality criterion of 126 MPN/100 ml. Geometric mean E. coli concentrations for each storm in the Table 2 sequence would need to be below 126 MPN/100 ml before increasing discharge volume and moving to the next storm. However, if the data from the additional background storm monitored during year three raises the upper 80th percentile E. coli concentration for all background storm data to a value above 126 MPN/100 ml, that value would then become the upper guide.
Comment: Anyone who can look at Figure 2 and claim that there is no significant difference between the distribution of the white dots and the black dots has my greatest admiration, especially if they are still breathing.  Further, if the storm of January 27, 2005 were removed from the data set, the 80th percentile for non-diversion events would be about 40 MPN/mL, or just half that reported above.  So what?  I have no idea.

Please see our previous responses regarding statistical analysis approaches, weight-of-evidence, and the January 27, 2005 data.

Quote: It should be noted that the single sample maximum criteria may be more relevant than central tendency criteria in that they are specific to infrequent recreational use (e.g., a boat capsizing).
Comment: This is the quote referenced earlier.

Quote: A monthly inspection and removal program for noxious and invasive weed species listed in Attachment E will also be an integral part of a periodic maintenance program at the site.

Personnel inspecting for noxious weed populations will be fluent in plant identification and familiar with native and non-native flora in San Francisco.
Comment: I am very pleased to see that the authors have recognized the potential problems associated with introduction of invasive species as a result of this project.  In the past Carduus pycnocephalus L. (Italian thistle) has grown around the distribution pipe, and I have removed it.  I would like to know over what period these monthly inspections will be conducted.  This should probably be an ongoing activity, for at least a year after the last tests have been conducted.

Quote: Please note that swimming and full body water contact is prohibited at Lake Merced.
Comment: Please note that swimming is prohibited at Lake Merced.  Other forms of full-body water contact are permitted, and do in fact occur, albeit infrequently.

Response: The above incorrectly quotes the plan.  The plan instead states: “swimming is prohibited at Lake Merced (SFPUC Resolution No. 10,435)
 and full body contact recreation was not observed during the study, except fishing.” (p.3)


Full body contact may occur infrequently due to the accidental capsizing of boats in South Lake Merced.

Quote: The project site will be posted with a public notice regarding the pilot testing (Attachment F) and a second notice regarding general precautions for boaters in Lake Merced (Attachment G). In addition, before the project commences the SFPUC will send an e-mail announcement describing the pilot project to a list of boating and rowing groups that use Lake Merced and other interested parties (Attachment H).
Comment: Where will these notices be posted?  I believe that in the past notices were posted only along John Muir Drive near the test site.  That is a point not often used by boaters; posting should be at the Boathouse and near the docks.  Also, the list in Attachment H does not include St. Ignatius Boat Club, the Pacific Rowing Club, of University of San Francisco.  Prior e-mails from Greg Bartow have also been sent to the following list: 'batteryrow@aol.com'; cycler@mac.com'; 'eldolphin9@aol.com'; 'evaa@mccue.com'; 'rvergara@siprep.org'; 'wlatimer@sfsu.edu'; 'linda_cheu@hotmail.com'; 'hanswu@aol.com'; BRIANDANFORTH@YAHOO.COM'; 'sfasia@aol.com'; lsteele@rchinc.org'; ‘jldelacueva@usfca.edu'; 'leed@usfca.edu'; 'driley@americatrue.org'; 'ward@baysailing.org', Sinclair, Amy; Anderson, Lorraine ; Patrick Sweetland (E-mail); Taylor, Scott; Weintraub, June ; Yee, Marvin
Response:  We will provide more details regarding where the notices will be posted.  Every effort will be made to post the notices in appropriate and effective locations.  The e-mail list will be amended as appropriate.

*   *   *   *   *   *   *

Conclusion: Unfortunately, most if not all of these points have been presented, and ignored, in the past.  It seems that the researchers, and their managers, have obtained the results that they were looking for, and let’s not let reasonable inquiry get in the way of progress.  I’m confident that will be the result again unless the Regional Board intervenes.

John Plummer


December 12, 2005
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