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Background

The Policy for Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays and Estuaries of California, known as the State Implementation Policy (SIP), establishes procedures and policies for issuing Water Quality Based Effluent Limits (WQBELs) in California.  The SIP procedures require that Regional Boards conduct a Reasonable Potential Analysis (RPA), and that WQBELs be included in NPDES permits for any pollutant for which reasonable potential is indicated.  The SIP also states that interim limits should be established when the Discharger demonstrates that it is infeasible to immediately comply with the final WQBELs calculated according to SIP procedures.

The SIP requires that the following justification be provided to the Regional Board to authorize the inclusion of interim effluent limits in a NPDES Permit:

a) Documentation that diligent efforts have been made to quantify pollutant levels in the discharge and the sources of the pollutant in the waste stream;

b) Documentation of source control and/or pollution minimization efforts currently underway or completed;

c) A proposed schedule for additional or future source control measures, pollutant minimization actions, or waste treatment (i.e., facility upgrades);  and

d) A demonstration that the proposed schedule is as short as practicable.

Pollutants to be Evaluated

This Infeasibility Analysis is based on the RPA conducted by Regional Board staff for the Palo Alto Regional Water Quality Control Plant (RWQCP).  The pollutants for which findings of infeasibility and interim limits are proposed are as follows:

· Cyanide

· Dibromochloromethane

· Benzo(b)fluoranthene

· Indeno(1,2,3-cd)pyrene

· Dieldrin

· 4,4’-DDE

· Heptachlor Epoxide

Table 1 below summarizes each of the pollutants and the City’s request for interim limits.

Table 1:  Summary of pollutants with reasonable potential for which interim limits are requested

	Pollutant
	Basis for Reasonable Potential
	Water Quality Criterion (μg/L)
	Maximum Effluent Concentration (μg/L)
	Proposed Interim Limit (μg/L)

	Cyanide
	Effluent
	1
	5 
	32

	Dibromochloromethane
	Effluent
	34
	56
	86

	Benzo(b)fluoranthene
	Background
	0.049
	ND
	10

	Indeno(1,2,3-cd)pyrene
	Background
	0.049
	ND
	10

	Dieldrin
	Background
	0.00014
	ND
	0.01

	4,4’-DDE
	Background
	0.00059
	ND
	0.05

	Heptachlor Epoxide
	Background
	0.00011
	ND
	0.01


Cyanide

The water quality criterion for cyanide specified in the CTR is 1 µg/L.  Cyanide was detected in 6 of 39 effluent samples that were collected between January 2000 and February 2003.  The maximum effluent concentration during this time period was 5 µg/L.  Of the 6 detected values, 5 have been observed since January 2002.  The proposed final limits for cyanide based on the procedure in the SIP are 0.05 μg/L for the Average Monthly Effluent Limit (AMEL) and 1.0 μg/L  for the Maximum Daily Effluent Limit (MDEL).  Palo Alto is unable to comply with the final limits for cyanide, and requests that the Regional Board adopt an interim limit.

Cyanide has been detected occasionally but not consistently in the Palo Alto influent. Typically, cyanide is not present in wastewater influent but is generated in the treatment plant disinfection process.  For example, in a study conducted by Sonoma Valley County Sanitation District, no obvious residential or commercial sources of cyanide in wastewater were identified
. In addition, based on a review of the literature1 (including a study being conducted by water Environment Research Foundation (WERF)), effluent cyanide levels may be due to chlorination processes or may be the result of analytical interferences.

Palo Alto’s previous permit limit for cyanide was 5 µg/L, which the treatment plant effluent has not exceeded.  Therefore, cyanide has not been previously identified as a pollutant of concern and Palo Alto has had no reason to conduct source investigations for this constituent.  In addition, as noted above, it is unlikely that these investigations would be fruitful based on the influent data.  However, treatment plant monitoring has been conducted to evaluate cyanide levels at various points in the treatment process.  Cyanide levels in secondary effluent prior to chlorination are lower than in the final effluent.  As noted below in the discussion of dibromochloromethane, the City is investigating approaches to reducing chlorine doses that may result in reductions of cyanide generation associated with chlorination.

A proposed interim limit was computed as a “pooled data” value representative of all advanced secondary wastewater treatment facilities in the San Francisco Bay region.  The “pooled data” value for the interim performance-based limit (IPBL) is 32 µg/L.  Details of the computation for this IPBL are shown in Attachment A.  Palo Alto therefore requests that an IPBL of 32 µg/L be included for the term of the NPDES permit.

Dibromochloromethane

The water quality criterion for dibromochloromethane specified in the CTR is 34 μg/L.  The effluent data set used in the Reasonable Potential Analysis conducted by Regional Board staff contained two samples with a concentration of 56 μg/L.  Four of the six data points were greater than the water quality criterion.  The effluent limit calculation procedures contained in the SIP result in the following final limits:  AMEL = 34 μg/L,  MDEL = 68 μg/L.  Palo Alto is unable to comply with the final limits for dibromochloromethane, and requests that the Regional Board adopt an interim limit.

The City has documented the levels of dibromochloromethane in its effluent by complying with its existing self-monitoring plan, which requires sampling of the Plant influent and effluent twice per year.  Dibromochloromethane is a byproduct of disinfection with chlorine, and has consistently been either not detected in the Plant’s influent, or detected at levels of 2 to 3 μg/L.  Therefore, no efforts have been made to evaluate possible sources of this pollutant in the Plant’s service area.  The City is currently conducting a Bacteriological Study approved by the Regional Board.  The Study involves assessing the impact of lower chlorine dosages in the treatment process on total coliform, fecal coliform, and enterococci bacterial counts in the Plant’s effluent and in the Bay.  The City intends to replace the current total coliform permit limit with an enterococci limit, which would allow the lower chlorine dosages to continue.  It is anticipated that the reduction in chlorine use may result in lower concentrations of dibromochloromethane in the Plant’s effluent.  The City requests that the following Compliance Schedule be included in the NPDES permit:

	Item
	Due Date

	Submit Work Plan

 (the work plan will include tasks intended to define the correlation between Plant chlorine dosages and formation of dibromochloromethane, such as conducting monitoring throughout the treatment process and analyzing chlorine dosage histories)
	September 1, 2003

	Submit Final Report

(the final report will report the findings of the tasks defined in the work plan, and will describe any further tasks necessary to comply with the final effluent limit)
	September 1, 2004


The RPA performed by the Regional Board utilized an effluent data set containing six data points from 1999-2002.  For the purpose of calculating an interim performance-based limit (IPBL) for dibromochloromethane, the City proposes that effluent data from 1996 through the present be utilized.  Disregarding the recent initiation of the Bacteriological Study, the chlorine disinfection process at the Plant has remained essentially unchanged for many years.  Since the dibromochloromethane observed in the Plant’s effluent is a byproduct of the chlorination process, data from sampling prior to 1999 are relevant to IPBL calculation.

Two possible interim limits were calculated using 15 data points from 1999 through 2003.  Dibromochloromethane was detected and quantified in all of the samples.  Using the Regional Board’s method of setting performance-based limits at three standard deviations above the mean concentration (99.87th percentile), IPBLs calculating from the untransformed and log-transformed data sets were 86 and 283 μg/L, respectively.  The City requests that an IPBL of 86 μg/L be included for the term of the NPDES permit.

Dieldrin, 4,4’-DDE, Benzo(b)Fluoranthene, Indeno(1,2,3-cd)Pyrene and Heptachlor Epoxide

The RPA conducted by the Regional Board indicated that reasonable potential existed for these five pollutants because the maximum background concentrations at the Dumbarton Station (BA30) in San Francisco Bay exceeded the respective water quality criteria.  In accordance with SIP procedures, final AMEL limits for each of these pollutants are set equal to the water quality criteria.  However, none of these pollutants have been detected in the RWQCP’s effluent sampling, and the detection limits reported in the City’s sampling for these pollutants are greater than the water quality criteria.  Current analytical methods are unable to detect and quantify these pollutants below the Minimum Levels specified in Appendix 4 of the SIP.  Each of the Minimum Levels specified in the SIP is greater than the respective water quality criterion.  The RWQCP is therefore unable to determine whether it is possible to comply with final effluent limits for these pollutants.  We request that the Regional Board set interim limits equal to the Minimum Levels for these pollutants for the term of the NPDES permit.

Dieldrin, 4,4’-DDE, and heptachlor epoxide are breakdown products of the organochlorine pesticides aldrin, DDT, and heptachlor, respectively.  All of these pesticides were banned by EPA in the early 1970s.  Benzo(b)fluoranthene and Indeno(1,2,3-cd)pyrene are Polyaromatic Hydrocarbon (PAH) pollutants that are believed to be ubiquitous products of combustion.  None of these pollutants have been detected in the RWQCP’s influent or effluent monitoring, and it is unlikely that POTW discharge to the Bay would be a significant pollutant loading source.  

The RWQCP has not instituted pollution prevention programs that address these pollutants individually.  However, the RWQCP and City of Palo Alto implement programs that are intended to reduce storm water and sanitary sewer discharges of pesticides and PAHs generally.  Palo Alto operates a Household Hazardous Waste  (HHW) program that accepts pesticide products.  Residents are encouraged to dispose of unused pesticide products at the monthly HHW events, which are advertised in local newspapers and through utility bill stuffers.  Palo Alto recently collaborated with Acterra to create a brochure for households that are moving, encouraging them to utilize the HHW program when cleaning out garages and other parts of their homes where chemicals are stored.  Palo Alto also actively promotes and participates in the “Our Water, Our World” program.  This program encourages the use of Integrated Pest Management practices as alternatives to use of chemical pesticides.  RWQCP staff work with local hardware stores to ensure that “Our Water, Our World” fact sheets, and the less-toxic products recommended by them, are available to shoppers.  

Palo Alto also conducts public education outreach to residents to reduce discharges of combustion byproducts such as dioxins and PAHs.  Palo Alto passed a City ordinance banning the installation of wood-burning fireplaces in new construction.  The RWQCP developed a brochure entitled “Cars Pollute Water Too”, which encourages vehicle owners to keep their vehicles properly maintained so that tailpipe emissions and automotive vehicle fluid leaks are minimized.  In addition to these public outreach activities, Palo Alto has implemented a program to use biodiesel as a replacement for regular diesel in some of its diesel heavy equipment.

Given that these five pollutants have not been detected in the RWQCP’s influent or effluent, no new source control or pollutant minimization programs are planned at this time.  However, the RWQCP intends to continue implementing programs that address pesticides and PAHs as general pollutant classes.

Attachment A

Interim Performance-Based Limit for Cyanide – Method and Results

The purpose of this documentation is to describe the methods and present results of analyses to determine an Interim Performance-Based Limit (IPBL) for cyanide for Palo Alto’s Regional Water Quality Control Plant, and other advanced secondary wastewater treatment facilities, as desired.

Methods

The method used to calculate an IPBL for cyanide was based on methods established by the San Francisco Bay Regional Water Quality Control Board (SFBRWQCB) to calculate regionwide IPBLs for mercury (Katen 2001). This method results in IPBLs that are intended to be representative of regionwide effluent quality of wastewater treatment facilities using secondary and advanced secondary treatment processes. In brief, the method described in Katen 2001 consists of the following elements:

· Blanks and duplicates were removed from the dataset. Potential outliers were identified by examination of boxplots, and were verified, corrected, or removed.

· Distributions of raw and log-transformed data were evaluated using probability plots and the Anderson-Darling test for normality. 

· Effluent data from San Francisco Bay region municipal dischargers were evaluated to establish whether data may reasonably be pooled into appropriate subgroups. Methods of evaluation included inspection of boxplots and probability plots, and Mood’s Median Test. Based on these evaluations, data were pooled into Secondary Treatment and Advanced Secondary Treatment subgroups.

· Percentiles were calculated from the distribution parameters of the log-transformed data for each of the two pooled datasets, based on the evidence that the data were lognormally distributed. The 99.87th percentile was selected as the IPBL for each subgroup. Note that the 99.87th percentile is equivalent to a predicted concentration three standard deviations above the mean of log-transformed data, and is more stringent than the once-in-three-years allowable exceedance rate recommended by US EPA (equivalent to the 99.91st percentile concentration). The 99.87th percentile concentration can be expected to be exceeded with an average frequency of approximately once every 2.1 years.

· The mercury IPBLs are proposed as monthly average limits not to be exceeded. While cited as a “standard approach” for setting effluent limits in Katen 2001, this differs from USEPA’s recommended approach of limits with an allowable frequency of exceedance.

The methods described in Katen 2001 were used as the basis for developing a cyanide IPBL for advanced secondary wastewater treatment facilities, with some modifications.

The dataset used was based on discharger data provided by the SFRWQCB on 3/15/2003. The final dataset consisted of all effluent cyanide concentrations reported from January 1999 through the February 2003 for the advanced secondary treatment facility subgroup. Summary information for this dataset is provided in Table 1. The advanced secondary treatment subgroup established for mercury was also used for cyanide. Cyanide IPBLs were calculated only for the advanced secondary treatment subgroup, which consisted of the treatment facilities for Fairfield-Suisun Sewer District, Mountain View Sanitary District, Palo Alto, Petaluma, San Jose/Santa Clara, San Mateo City (dry season discharge only), and Sunnyvale. 

Because the cyanide data included a relatively high proportion of data below detection (69%), summary statistics and distribution parameters were estimated using the methods of Helsel and Cohn (1998). This method is consistent in concept with the Regional Board’s recommended “log-Probit method” for estimating IPBLs from data sets with data below detection, and provides unbiased estimates of distribution parameters and percentiles. Potential outliers were identified by inspection of probability plots and evaluation of distribution parameters.

The high percentage of cyanide data below detection also required alternate methods of evaluating the normality of the underlying distribution of the data. The assumption that the data were lognormally distributed was evaluated based on the R2 -statistic for a best-fit linear regression of the natural log-transformed data. This method is consistent with the Anderson-Darling test of normality in that both use the probability plot regression line fit statistic as a measure of normality of the data. Probability plots of the log-transformed cyanide data were also inspected for systematic deviations from normality.

Results

Summary statistics for cyanide concentrations reported in effluent of San Francisco Bay region advanced secondary treatment facilities are presented in Table 2. Inspection of a probability plot of detected cyanide data (Figure 1) indicates that the data are approximately lognormal. The high R2-value (0.9466) for the probability regression of natural log-transformed data also confirms the assumption of lognormality. No extreme value outliers were identified in the dataset used (Figure 1).

Based on the approximate lognormality of the data, IPBLs were calculated from the distribution parameters of the natural log-transformed data. Cyanide IPBLs based on the 99.87th and 99.91st percentiles were 32 µg/L and 35 µg/L, respectively, rounded to two significant digits (Table 3 and Figure 1). These IPBLs represent performance-based cyanide limits that are expected to be exceeded less than one day in 2.1 years (32 µg/L) and less than one day in 3 years (35 µg/L), on average. 
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Table 1.
Summary of effluent dataset used for calculating CN IPBLs.
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Fairfield-Suisun Sewer District

52

29

81

21.9%

Mt. View Sanitary District

4

24

28

7.6%

Palo Alto

6

35

41

11.1%

Petaluma Permit

9

12

21

5.7%

San Jose & Santa Clara

2

56

58

15.7%

San Mateo City

19

7

26

7.0%

Sunnyvale

23

92

115

31.1%

Grand Totals

115

255

370

100%


Table 2.
Summary statistics for CN in effluent from SF Bay Area advanced secondary treatment facilities.
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Table 3.
Interim Perfomance-Based Limits for cyanide, based on SFRWQCB method for developing regionwide mercury IPBLs (Katen 2001).
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Figure 1.
Probability plot of detected cyanide concentrations in effluent.
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