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SUBJECT:
Las Gallinas Valley Sanitary District Final Effluent Limits Infeasibility Study 
1.0
INTRODUCTION

This memorandum evaluates whether the Las Gallinas Valley Sanitary District (District) could immediately comply with final effluent limits for constituents found to have reasonable potential (RP) to cause or contribute to an exceedance of water quality objectives. It also presents the rationale and recommendations for interim effluent limits for inclusion in the reissued NPDES permit for each constituent for which the District cannot immediately comply with the proposed final effluent limits.


On behalf of the District, EOA prepared the March 28, 2003 Draft Reasonable Potential Analysis and Effluent Limits Calculation using the 2/7/03 spreadsheet developed by RWQCB staff.  The analysis used discharge season (May-October) compliance data collected over the four year period from November 1998 through December 2002).  A longer period (four years versus the normal three years) was selected because of the smaller pool of available compliance data available as a result of the non-discharge season.  In conducting the RPA, there are areas where certain assumptions must be made and judgments applied.  Examples include the criteria used for selection of background station(s), use of default conversion factors versus site specific translators, use of background total metals data instead of translated background dissolved data, use of minimum hardness values, and making RP findings based on insufficient and/or questionable (e.g., potential outlier) data rather than of first collecting additional data.  The results of the RPA can vary depending on which assumptions and judgments are applied. The RPA process continues to evolve as RWQCB staff and Discharger representative attempt to refine the process so that it is reasonable, protective of the environment, and based on sound science to the greatest extent possible.

In preparing the permit, the RWQCB conducted a RPA based on the same data set, but using a different hardness value, and in some cases, a different translator.  The RWQCB analysis used water quality objectives from the Basin Plan in addition to CTR criteria.  (EOA’s draft analysis had assumed that by the time of the permit renewal, the proposed Basin Plan Amendments would have progressed to the point where only CTR-based criteria would be used in the RPA).  The RWQCB’s analysis is documented in the RPA workbook and summarized in the Permit findings.  Results presented in this revised memo are consistent with the RWQCB’s analysis.

2.0
TREATMENT PLANT  BACKGROUND INFORMATION 

The District’s treatment plant treats wastewater from domestic and commercial sources from the northern area of the City of San Rafael. The District’s service area has a population of about 28,000. 
The treatment plant has an average dry weather flow design capacity of 2.92 million gallons per day (MGD).
  The treatment process consists of aerated grit chambers, screen, primary sedimentation clarifier, twin trickling filters and intermediate clarifiers, fixed film reactor, secondary clarifier, deep-bed filters, disinfection with chlorination and dechlorination (dechlorination is not used during the non-discharge season).

The District operates a wastewater reclamation project that includes a 20 acre wildlife marsh pond, 40 acres of storage ponds, 200 acres of irrigated pasture and 3-1/2 miles of public trails. In addition, Marin Municipal Water District (MMWD) operates a tertiary filtration water reclamation facility located immediately adjacent to the treatment plant. MMWD treats the District’s secondary effluent to produce tertiary disinfected recycled water which it distributes for a number of uses ranging from landscape irrigation to indoor second plumbing systems. The current NPDES Order 98-112 prohibits discharge to Miller Creek from June 1 to October 31.







3.0
INFEASIBILITY STUDY 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 statewide policy for NPDES permitting.  The SIP provides for the situation where an existing NPDES discharger cannot immediately comply with an effluent limitation derived from a California Toxics Rule (CTR) criterion or Basin Plan (BP) objective.  The SIP allows for the adoption of interim effluent limits and a schedule to come into compliance with the final limit in such cases.  To qualify for interim limits and a compliance schedule, the SIP requires that an existing discharger demonstrate that it is infeasible to achieve immediate compliance with the BP or CTR-based limit.
The term “infeasible” is defined in the SIP as “not capable of being accomplished in a successful manner within a reasonable period of time, taking into account economic, environmental, legal, social and technological factors.”
The SIP Section 2.1 requires that the following information be submitted to the Regional Board to support a finding of infeasibility and authorization for compliance schedules: 

(a) documentation that diligent efforts have been made to quantify pollutant levels in the discharge and sources of the pollutant in the waste stream, and the results of those efforts;

(b) documentation of source control and/or pollution minimization efforts currently under way 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.

The SIP Section 2.2.1 requires that interim numeric effluent limits be based on (a) current treatment facility performance or (b) limits in the existing permit, which ever is more stringent. If a facility is unable to comply with a more stringent existing limit, the SIP directs that the non-compliance needs to be addressed through an enforcement action before the permit can be reissued, unless it complies with anti-backsliding requirements.

The SIP also requires that compliance schedules be limited to specific time periods, depending on whether the constituent is on the 303(d) list.  For CTR based criteria not on the 303(d) list, the maximum length of the compliance schedule is 5 years from the date of permit issuance, versus 10 years for compliance with Basin Plan criteria.  For pollutants on the 303(d) list (where a TMDL is required to be prepared), the maximum length of the compliance schedule is 20 years from the effective date of the SIP.  However, TMDL based schedules have typically been limited to 10 years in SIP based permits. 

Pursuant to SIP Section 2.1.1, to secure a TMDL-based compliance schedule, a discharger must make “appropriate commitments to support and expedite development of the associated TMDL.” Appropriate commitment is further defined in the SIP where it states that “In determining appropriate commitments, the RWQCB should consider the discharge’s contribution to current loadings and the discharger’s ability to participate in TMDL development.” 

4.0
CONSTITUENTS EVALUATED FOR INFEASIBILITY OF IMMEDIATE COMPLIANCE

EOA has classified the results of the draft reasonable potential analyses into two categories of toxic constituents relative to establishment of water quality based effluent limits (WQBELs).  These are 1) constituents with probable RP based on Maximum effluent concentrations (MEC), and 2) constituents with questionable RP based on receiving water only.  Because of limited or questionable data for each constituent, there are varying degrees of uncertainty associated with the determinations of which constituents may require WQBELs. 




4.1
Constituents with Probable MEC-Based RP

Constituents for which WQBELs appear required based on one or more maximum effluent concentrations (MEC) exceeding appropriately adjusted Basin Plan or CTR water quality objectives/criteria pursuant to 40 CFR 122.44(d)(1)(i) reasonable potential criteria include:
  

· Copper
· Cyanide 
· Mercury
· 
· Bis(2-Ethylhexyl)Phthalate
The finding of RP for bis(2-ethylhexyl)phthalate was based on a single detectable result out of the nine samples collected during the 1998-2002 discharge seasons.   
4.2
Constituents with Questionable Receiving Water Only Based RP

The finding of RP for the following metals and organics was based solely on the existence of background receiving water (RMP BD20 San Pablo Bay station) datapoints for each constituent that exceeded the corresponding BP or CTR water quality objectives/criteria (pursuant to SIP Section 1.3 Step 6).  The RPAs conducted by EOA and the RWQCB’s found RP for the same constituents, except that the RWQCB’s findings included nickel, lead, and hexavalent chromium, because Basin Plan objectives were also used in the RWQCB’s analsys.  

· Nickel

· Lead

· Hexavalent Chromium

· 4,4-DDE
· Dieldrin 
· Heptachlor Epoxide

None of the above organic constituents were detected in the District’s effluent. Section 5.3 of this memo addresses the issue of whether it is appropriate or necessary (under the SIP) to make a determination of RP and calculate effluent limits for these constituents.











5.0
FINAL EFFLUENT LIMIT ATTAINABILITY AND INTERIM LIMITS 

The Draft Reasonable Potential Analysis and Effluent Limits Calculation memo calculated both average monthly effluent limits (AMELs) and maximum daily effluent limits (MDELs).  Similar calculations were made by the RWQCB in its Reasonable Potential Analysis.  In some cases, effluent limits calculated by RWQCB differed slightly from those in EOA’s draft analysis, because of different hardness or translator values used by the RWQCB.  The AMELs are numerically lower and are usually the controlling limits, since most constituents are only sampled on a monthly or less frequent basis. The discussion below therefore initially compares historic and projected future effluent quality with the AMEL for compliance feasibility determinations. 

Where possible, the RWQCB calculated interim performance-based effluent limits (IPBLs) based on mean plus three standard deviations of the last three years of log-transformed effluent data. IPBLs calculated in this manner approximate the 99.87th  percentile of plant performance, a value that the plant would only be expected to exceed once every three years. Where the datasets contain a significant number of non-detect values (e.g., cyanide), probit analyses (plots) are also presented as an alternative means of generating a 99.87th percentile performance value.  The RWQCB’s RPA workbook includes the available effluent data, results of the RPA, and calculation of the final effluent limits and IPPBLs.
5.1
Calculated Final Limits 

The RWQCB’s calculated final average monthly effluent limits (AMELs) and maximum daily effluent limits (MDELs) are shown in Table 1.  These were calculated by using procedures described in Section 1.4 of the SIP, using the November 1998 – December 2002 dataset used for the RPA.  Background concentrations were shown in the spreadsheets but not used in these effluent limit calculations because the discharge does not receive any dilution credit.  With a dilution credit of zero, the effluent concentration allowance (ECA) values are set equal to the associated criteria.
A comparison of the MEC with the AMEL concentrations shows that all detectable values for the constituents with RP exceed the corresponding AMEL, except in the case of hexavalent chromium, nickel, and lead. (For these constituents, compliance with the calcululated AMEL was determined to be feasible). This is expected given that most of the AMELs are equal to the WQOs used for the RPA. This table demonstrates the infeasibility to immediately comply with the AMELs (ecept for hexavalent chromium, nickel, and lead) based on available information.  More rigorous evaluations presented below based on AMEL comparisons with calculated plant performance further support this infeasibility conclusion. 
Table 1. Calculated Effluent Limits

	CTR #
	Constituent
	MDEL (ug/L)
	AMEL (ug/L)
	MEC (ug/L)
	# ND/ Total #
	# detects >
WQO/
Total #
	Min DL  (ug/L)
	SIP ML  (ug/L)

	6
	Copper
	5.8
	3.4
	25
	0/30
	30/30
	
	

	8
	Mercury
	0.035
	0.022
	0.077
	0/29
	2/29
	
	

	14
	Cyanide
	1.01
	0.48
	10
	11/26
	15/26
	3
	5

	68
	Bis(2-ethylhexyl)Phthalate
	12
	5.91
	16
	8/9
	1/9
	5
	0.5

	5b
	Hex. Chromium
	16
	8.5
	2.2
	14/29
	0
	0.5
	1

	9
	Nickel
	18
	11
	8.2
	5/29
	0
	
	1

	7
	Lead
	7
	4.6
	2
	19/29
	0
	
	0.5

	109
	4,4-DDE
	0.0012
	0.000591
	N/A
	9/9
	0/9
	0.01
	0.05

	111
	Dieldrin
	0.00028
	0.000141
	N/A
	9/9
	0/9
	0.01
	0.01

	118
	Heptachlor Epoxide
	0.00022
	0.000111
	N/A
	9/9
	0/9
	0.01
	0.01


Notes:
1. Limit = WQO

2. MEC N/A = not applicable. The minimum detection limit is greater than the lowest WQO, therefore the MEC is not determined.


	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	







5.2
Compliance Infeasible Constituents and Recommended Interim Limits
The District would not be able to comply with potential final AMELs for copper, mercury, cyanide, bis(2-ethylhexyl)phthalate, 4,4-DDE, dieldrin, and heptachlor epoxide.Table 2 lists the possible interim performance-based limits (IPBLs) for copper, mercury, cyanide, bis(2-ethylhexyl)phthalate.  In these IPBL calculations, non-detect values were included at the respective detection limits. Values selected for interim limits are indicated in bold. The results are discussed below. 
Table 2. Interim Performance Based Limits

(all concentrations in ug/L)1
	
	Copper
	Mercury
	Cyanide
	Bis(2-ethylhexyl)
phthalate

	99.7th %ile (log-normal distrib.)
	28.5
	0.084
	12
	136

	99.7th %ile (probit analysis)
	30
	0.087
	18
	

	MEC
	25
	0.077
	10
	16

	Pooled Data IPBL2
	
	  0.0872
	  253
	

	Previous Limit
	17
	0.11
	5
	


Notes:

1. Non-detectable results were evaluated at the detection limit

2. Monthly average IPBL computed for mercury –see June 11, 2001 Staff Report, Statistical Analysis of Pooled Data from Region-Wide Ultra-clean Mercury Sampling.
3. Monthly average IPBL computed for cyanide – see “Cyanide Pooled Data Analysis”, Attachment D of Napa Sanitation District Order No.R2-2002-0111.  
Copper

All 30 effluent values from the November 98 – December 02 period exceeded the calculated AMEL value of 4.25 ug/L, indicating that an interim limit is required.  Two values exceeded the current 17 ug/L limit.
  Table 2 lists possible interim performance-based limits (IPBLs) that were calculating based on average concentration plus three standard deviations (the 99.7th percentile) for a given time period, for geometric (log-normal) distributions.  Table 2 also list the 99.7th percentile value as determined by a probit analysis, and the observed MEC.
For copper, where all results were detectable, the IPBL based on the log-normal distribution (28.5 ug/L) is probably the most representative and appropriate measure.  However, Section 2.2.1 of the SIP states that interim limits be based on the lower of current treatment plant performance or the existing permit limitations.  Based on their evaluation of discharge data, RWQCB staff believe that it is feasible for the District to comply with an IPBL of 17 ug/L. 
Mercury

Two mercury values from the November 98 – December 02 period exceeded the calculated AMEL value of 0.051 ug/L, indicating that an interim limit is required.  (26 of the values exceeded the current Basin Plan limit of 0.025 ug/L). The calculated 99.87th percentile value (geometric basis) is 0.084 ug/L.  The RWQCB’s June 2001 analysis of pooled mercury data from all secondary treatment plants had a 99.87th percentile mercury concentration of 0.087 ug/L.  Consistent with other recently issued permits, RWQCB staff selected the 0.087 ug/L value as an IPBL.  Staff also intend to retain the previous permit’s mass emission limit, and established a new performance-based mass trigger of 0.013 kg/mo.  The interim mass and concentration limits will remain effective until November 30, 2008.  Final mercury WQBELs will be established based on waste load allocations established by the mercury TMDL.
Cyanide 
All detected effluent cyanide values (11 of 30) from the November 98 – December 02 period were greater than the calculated AMEL of 0.5 ug/L, indicating that an interim limit is required.   Four values exceeded the SIP-based ML and current permit limit of 5 ug/L.  Current analytical methodologies are unable to measure cyanide below 3 to 5 ug/L in wastewater effluent matrices. Therefore, it would be impossible to evaluate compliance with an AMEL set at 0.5 ug/L. It is also believed to be currently infeasible to measure background receiving water concentrations at or below the CTR WQO of 1.0 ug/L. 
The ambient background data set from the RMP includes forty-eight samples for total and dissolved cyanide collected in 1993.  All samples were non-detect (<1 ug/L). For other constituents with limited or no background data, RWQCB staff have determined that final effluent limits could not be calculated and that monitoring should continue and/or that IPBLs be established. 

Table 2 lists plant performance values calculated in the manner described above.  Because of the relatively high number of non-detect values, Table 2 also includes results from a probit analysis of the District’s data, and results from a pooled data analysis conducted by the RWQCB on data from secondary activated sludge plants. 


The SIP Section 2.2.1 states that interim limits be based on the lower of current treatment plant performance or the existing permit limitations.  The existing permit limitation for cyanide is 5 ug/L.  It has been shown above that the District could not meet this limit. 
SIP Section 2.2.1 also states “If the existing permit limitations are more stringent, and the discharger is not in compliance with those limitations, the noncompliance under the existing permit must be addressed through appropriate enforcement action before the permit can be reissued, unless antibacksliding provisions are met.”  In this instance for cyanide, multiple exceptions to the antibacksliding provisions of the Clean Water Act Section 402(0)(1) appear to be met and thus enforcement action (e.g., Cease and Desist Order) should not be required. 

CWA Section 402(o)(2)(B)(i) provides for an exception when:

“Information is available which was not available at the time of permit issuance (other than revised regulations, guidance, or test methods) and which would have justified the application of a less stringent effluent limitation at the time of permit issuance.”  

CWA Section 402(o)(2)(E) also provides for an applicable exception when:

“The permittee has installed the treatment facilities required to meet the effluent limitations in the previous permit, and has properly operated and maintained the facilities, but has nevertheless been unable to achieve the previous limitations, in which case the limitations in the reviewed, reissued, or modified permit may reflect the level of pollutant control actually achieved (but shall not be less stringent than required by effluent guidelines in effect at the time of permit renewal, reissuance, or modification).”

New information is available in part, as discussed above, based on the recently completed (late 2002) Water Environment Research Foundation (WERF) Cyanide Study. That study supports the conclusion that compounds showing up positive in cyanide analyses appear to be created as part of the treatment process and/or are an artifact of the available analytical methods.  New information based on recent performance also indicates that compliance is more variable than previously believed. 

The frequency and magnitude of excursions has increased relative to the period preceding the existing permit for no readily apparent reasons, and without available corrective remedies.  Such an increase has also been observed at other Bay Area POTWs. The District has installed required treatment facilities (secondary) and has been properly operating and maintaining them as evidenced by its consistently high quality effluent (average discharge season TSS of 15.4 mg/L.) 

Therefore, the District believes that based on compliance with these anti-backsliding exemption criteria that an updated limit and compliance schedule for cyanide based on plant performance or pooled data analysis is justified (without a CDO). During the compliance schedule period the District and other similarly impacted dischargers and Board staff would continue to investigate potential causes and controls, and alternative regulatory control measures such as site specific objectives, fate and transport studies, alternate limits, limited shallow water dilution credit, variances, and other allowable courses of action.  This work would be a continuation and expansion of efforts already underway by BACWA, and the District would participate as a BACWA member.
Bis(2-ethylhexyl)phthalate

Eight of the nine effluent bis(2-ethylhexyl)phthalate concentrations from November 98 – December 02 period were non-detect, at varying detection limits (<5 ug/L, <6 ug/L, or <25 ug/L).  One value was detectable at 16 ug/L, which exceeds the AMEL of 5.9 ug/L (limit=water quality objective).  This compound is used in many plastics and as such is a common contaminant in many effluent samples due to plastic sample lines and containers and is even found in laboratory blank samples. A decision needs to be made whether there is a reasonable basis for establishing RP based on this single value and if so if a credible interim limit can be calculated on the basis of effluent data dominated by non-detectable values. 
Since there was no prior limit for bis(2-ethylhexyl)phthalate, a performance-based interim limit is needed.  Because it is based on a single detection (and detection limits exceeded this value in the pre-2001 samples), the MEC value of 16 ug/L may not reflect the true range of variability in the plant effluent.  However, the calculated 99.7th percentile value of 136 ug/L (log-normal distribution basis) also does not seem reasonable.  RWQCB staff intend to use the 16 ug/L MEC value as an IBBL:
5.3
Compliance Uncertain Constituents
4,4-DDE, dieldrin, and heptachlor epoxide

SIP sections 1.2, 1.3 and 1.4 at several points require a determination of whether data are unavailable or insufficient to conduct an RPA and calculate effluent limits. If not, the SIP directs one to Section 2.2.2 where the RWQCB can specify interim monitoring requirements instead of setting effluent limits.  Additional monitoring in lieu of effluent limits for the District appears reasonable and appropriate for constituents where all effluent data were nondetectable and resultant final limits would be lower than the lowest detection limits currently available for effluent compliance monitoring. This is the case for 4,4-DDE, dieldrin, heptachlor epoxide. 

In December 2002, Bay Area Clean Water Agencies (BACWA) and RWQCB staff both submitted comments to SWRCB staff supporting several changes to the SIP. One common recommendation was that it be explicitly stated in the SIP that there could only be a finding of RP if background receiving water concentration for a given constituent were above a corresponding WQO and the maximum effluent concentration was also above the WQO. This would be a desirable change to help clarify this illogical situation where there is no linkage between a discharge and ambient concentrations, but a permit effluent limit is still required. SWRCB staff have indicated they will take these comments into consideration while revising the ambient background reasonable potential trigger.
In the interim, BACWA has also made the point in multiple permit petitions since June 2000 that RWQCB staff currently have the discretion under the SIP (specifically Section 1.2) to make the same determination of no RP based on a finding of insufficient and/or unrepresentative data. However, RWQCB staff have elected not to make that discretionary determination, and in accordance with SIP procedures, intend to establish effluent limits based on the WQO’s (see Table 1) with compliance evaluated at the ML values.  For this permit, staff intend to establish IPBLs for the three compounds equivalent to the SIP MLs, as follows: 4,4-DDE, 0.05 ug/L; dieldrin, 0.01 ug/L; and heptachlor epoxide, 0.01 ug/L. 












	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


The District

 supports BACWA’s position that in such circumstances data should be determined insufficient to determine RP (per SIP Section 1.2) and that there should instead be continued monitoring and recalculation of RP at such time as additional data are available and/or detection limits improve to a point where actual measurement and compliance with WQOs can truly be evaluated (instead of compliance with MLs).  The District’s second choice option would be inclusion of effluent goals in lieu of limits.  This approach is consistent with SIP sections 1.2 and 2.2.2, and with SWRCB WQO 99-09 that upheld the RWQCB’s action in establishing effluent goals for constituents where it was not possible to make definitive findings of RP.


6.0
PRIOR SOURCE CONTROL AND POLLUTION PREVENTION ACTIONS 

6.1
General 

The District is not required to have a Pretreatment Program, because its average dry weather flow is less than 5 MGD and there are no categorical dischargers or dischargers generating greater than 25,000 gallons per day in its service area.  However, since 1992 the District has had an active Pollution Prevention (P2) Program, designed to reduce the loadings of targeted constituents to the treatment plant pollution prevention.  In addition to general P2 activities, the Program targets it efforts toward automotive facilities, printers and photoprocessors, dental and medical facilities, laboratories, dry cleaners, and cooling tower operators. The District partners with the larger Central Marin Sanitation Agency (CMSA) on many P2 and public outreach activities.  The District’s unique facilities, including the treatment plant, marsh, bird watching areas, new laboratory/classroom facility, gardens, and greenhouse, make it an ideal place for student/group field trips.  Events are held throughout the year for schools both in and outside its service area. The District also participates in region-wide pollution prevention activities through efforts coordinated by the Bay Area Pollution Prevention Group (BAPPG).
In

formation about the District’s P2 and public outreach activities is available in the District’s Annual Pollution Prevention Progress Reports submitted to the Regional Board each February . 
The District conducts monitoring for all CTR constituents in the effluent and receiving water in accordance with the permit's self-monitoring program (SMP) and the August 6, 2001 RWQCB-mandated effluent and receiving water monitoring program.  Monitoring of the plant influent and sludge is conducted per the SMP.  Quarterly monitoring for selected pollutants of concern is conducted at four locations in the collection system as part of the  Pollution Prevention Program 

The District's reclamation programs, which include both the on-site pasture irrigation process and effluent delivered to the MMWD for further treatment and distribution as disinfected tertiary recycled water, result in a significant reduction in pollutant loadings to the Bay. 
6.2
Interim Limit Constituents
Copper

The District’s P2 Program address potential sources of copper primarily through regulation of automotive facilities (most of which are now zero-discharge) and of printers.  The Program’s general P2 and public outreach activities (such as discouraging use of copper-based root killers) may also result in reductions in copper loading.  It is worth noting that the Marin Municipal Water District's (MMWD's) use of zinc orthophosphate as a water supply corrosion inhibitor (a practice which the District opposes) is driven by MMWD’s need to comply with the Lead and Copper rule.  MMWD has made the point that any reduction in corrosion control effectiveness, which it believes would occur if it were to switch to a non-zinc based inhibitor, could result in an increase in copper loadings to the treatment plant.
Recent tests conducted at the treatment plant indicate that levels of dissolved copper in the plant effluent are generally above 5 ug/L, which exceeds the calculated AMEL (4.25 ug/L) for total copper.  Therefore it is difficult to envision a situation where the plant could consistently meet the AMEL based on the current CTR criteria.
  Nevertheless, the District continues to explore possible methods to improve treatment plant performance with the goal of reducing effluent metals concentrations. Most of these efforts are aimed at improving solids removal through the treatment processes.  Methods that have been evaluated by the District include chemical addition at the #2 biofilter effluent box, reconfiguration of biofilter recirculation flows to reduce hydraulic loading on the secondary clarifier, and pilot testing of continuously backwashing sand filters.  The District's new (November 2002) Plant Superintendent is committed to continued efforts to optimize treatment process efficiency.  RWQCB staff have indicated that the permit will contain a provision requiring the District to submit a report within four months of the permit adoption that identifies specific ongoing and planned projects to improve plant performance and reliability.
Mercury

The District’s P2 Program addresses potential sources of mercury primarily through regulation of dental and medical facilities.  These facilities, along with photoprocessors, are also targeted for silver.  
The District periodically distributes BMPs to dental offices.  The most recent BMP's to be circulated were those developed by the Bay Area Pollution Prevention Group (BAPPG).   Dental facilities also received similar materials from professional organizations such as the California Dental Association (CDA).  

In May 2001, the District submitted the Final Mercury Reduction Report pursuant to Provision E.4.d of it s NPDES Permit. As part of the District's efforts leading up to that report, District staff updated the list of dental facilities in the service area, and with assistance from CMSA, inspected all 23 dental offices, completing a two page survey during these inspections. The survey was designed to collect information on mercury disposal practices and knowledge of BMPs. Results of the survey were included in that Report.
In September 2001, the District submitted a Mercury Pollution Prevention Plan pursuant to Permit Provision 4.c. The Mercury Pollution Plan called for quarterly sanitary sewer line monitoring, coordination of pollution prevention activities with other agencies and continuation of public education activities. The Plan also called for review of the BAPPG dental inspection checklist and re-inspection of dental facilities beginning in March 2004. These tasks are all reported on in this Annual Report.
The District, along with other Marin County public agencies and industry groups co-sponsored a mercury thermometer buy-back program.  The District also participates in the North Bay Watershed Association (NBWA), which is developing a regional dental outreach program.  This program, which is being developed with cooperation of the California Dental Association, will present a regional mercury pollution prevention message to dentists in the North Bay. The program has developed a one-page BMP fact sheet for dental systems and amalgam waste recyclers.  

Mercury in wastewater is occurs primarily as (or is associated with) particulates.  Therefore, any process improvements that enhance solids removal are also likely to reduce mercury concentrations in the final effluent.  Projects to improve process performance and reliability will be described in the report to be submitted within four months of permit adoption.

Cyanide
It is not anticipated that any further pretreatment or pollution prevention programs would reduce cyanide in the treatment plant effluent because the cyanide influent concentrations are currently all nondetectable. Cyanide measured in the District’s effluent appears to be the result of processes wherein cyanide (or cyanide complexes) are formed during the disinfection process, rather than the result of “pass through” from the influent stream (i.e. influent cyanide values are always at or below the detection limit).  There is also evidence to suggest that, to some degree, cyanide measured in effluents may be an artifact of the analytical method used or the result of analytical interferences.  In general, the chemistry of cyanide formation in POTW effluents is highly complex, involving both chemical and environmental factors, in ways that are still poorly understood, despite considerable research.  In addition, it is not known whether the form(s) of cyanide that are measured in POTW effluents exhibit toxicity in the environment.  A recently completed (late 2002) three-year investigation sponsored by the Water Environment Research Foundation (WERF), in which the Discharger and other Bay Area POTWs participated, described a number of possible mechanisms for cyanide formations, and shed new light on analytical issues, but found no process or operational measures that could be implemented to reduce observed cyanide levels in the effluent stream. 

Historically, the dischargers in the San Francisco Bay Area used Standard Methods Part 4500-CN C and Part 4500-CN I for total and weak acid dissociable cyanide measurements, respectively, in the effluent samples.  From these sampling results, it appears that there are certain unknown constituents in the effluent that interfere with the measured results.  Recently, another discharger in San Francisco Bay Area, Central Contra Costa Sanitary District (CCCSD), switched to USEPA Method OI 1677, which is a continuous-flow, amperometric method.  This method is known to be free from all the interferences common to Standard Methods Part 4500-CN C and 4500-CN I.  Using this method, CCCSD discovered that sulfide, sulfite, and certain other reducing substances could cause false positive cyanide results.

For cyanide several technical questions exist which must be resolved before major control measures should be considered for cyanide control at POTWs.  These technical questions involve (1) the establishment of a site-specific saltwater objective for cyanide in San Francisco Bay, (2) resolution of questions regarding potential artifacts (false positives) in chlorinated effluent cyanide analyses (i.e. WERF study), (3) improvement of analytical methodologies to measure levels in a wastewater matrix at or below the WQO of 1 ug/L, and (4) collection of background receiving water data at adequate detection limits (say ~0.1 ug/L) to allow calculation of effluent limits that would allow for dilution credit.

The outcome of ongoing or planned investigations may significantly impact the magnitude of final effluent limits in NPDES permits. The District is committed to participating in these regional efforts through BACWA and the RMP. Through BACWA, the District has participated in a regional discharger-funded effort to conduct a study for development of a site-specific objective applicable to the District’s receiving water.  The collaborative cyanide study plan was submitted to the Board on October 29, 2001 and work is on-going under that workplan. Annual status reports are submitted January 31st of each year to the RWQCB. 

The District will also investigate the relationship between cyanide formation and chlorine dosage, as chlorine dosage is reduced under this Permit’s new bacterial limits.  These findings will be reported to the RWQCB in the annual status reports. 

Bis(2-ethylhexyl)phthalate

Bis(2-ethylhexyl)phthalate (BEHP) has not been previously identified as a pollutant of concern for the District, and no specific P2 efforts have been directed toward this pollutant.  BEHP is present in a large number of consumer and commercial/industrial products.  This lack of "point sources" for BEHP makes it very difficult to control through normal P2 efforts.  In addition, BEHP is often present in samples as a contaminant introduced during sampling or laboratory analysis.  BEHP was detected in only one of the nine discharge season samples. 

The District's initial efforts should focus on assuring that the detection of BEHP in the effluent is not a result of sample contamination.  Since BEHP is used as a plasticizer (softener) for plastics, all plastic components in the sampling and sample handling system should be considered suspect, and eliminated to the extent possible.  All analytical results should be scrutinized for presence of BEHP in laboratory blanks.

If detections of BEHP are deemed to be real, then additional effort should be put into identifying possible elevated concentrations of BEHP in the collection system.  Analysis of the quarterly collection system samples could be expanded to include BEHP, as a possible means of determining if loadings from a particular location (which are used by the District to represent residential, commercial, mixed residential/commercial, and medical sectors) are disproportionate.  The District should also review the P2 literature to compile a listing of potential sources (e.g. particular commercial activities) and closely track the P2 efforts of other POTWs.

Given the expected variability in results (including a high percentage of non-detectable results), it will be very difficult to identify sources of BEHP, or to determine if P2 efforts are effective.  

A study plan to investigate laboratory sampling and analysis techniques for BEHP will be developed and submitted to the RWQCB by the District within 6 months after permit adoption, and implemented upon approval by the RWQCB.  A final report will be submitted by the date specified in the approved plan.





6.3
Compliance Uncertain Constituents 

Dieldrin, 4,4-DDE, heptachlor epoxide
There are no known viable P2 measures for these long-banned legacy organochlorine pesticides, other than ongoing public education and outreach.  Dieldrin is an insecticide and a degradation by-product of the pesticide aldrin.  Aldrin has been used as a soil insecticide to control root worms, beetles, and termites.  From 1950 to 1974 dieldrin was used as a pesticide to control insects on cotton, corn, and citrus crops.  Dieldrin was also used to control locusts and mosquitoes, as a wood preservative, for termite control, as a veterinary sheep dip and for mothproofing of woolen products.  EPA banned all uses of aldrin and dieldrin in 1974 except to control termites.  In 1987, EPA banned all uses. 

Dieldrin binds strongly to soil particles and hence is very resistant to leaching into groundwater. Volatilization is an important mechanism of loss from the soil. Its half-life is approximately 5 years. Dieldrin’s chemical properties (low water solubility, high stability, and semi-volatility) favor its long-range transport.  It has been detected even in arctic air, water and organisms. Possible exposure routes are through eating contaminated fish, shellfish, dairy products, fatty meats, and root crops grown in contaminated soil or water.  

4,4-DDE is the primary degradation product of DDT.  DDT was used as an insecticide from 1946 until being banned in 1972 except for public health emergencies. EPA cancelled all approved uses in 1988.  Potential DDE sources, like dieldrin, are from air transport from application in other countries and volatilization from soils and waters due to past applications.  Heptachlor epoxide is a breakdown product of the pesticide heptachlor, also banned in the early seventies.
Viable efforts to reduce these constituents in wastewater appear to be limited to education and outreach efforts designed to inform the public about household hazardous waste programs to properly dispose of any remaining 25+ year old containers of these legacy insecticides.  These efforts will incorporated into the District’s outreach/education program, either directly or through the other agencies that it partners with on P2 activities.  
Given that these pesticides were effectively banned by EPA in the seventies, the District is not aware /of any additional P2 activities that would be effective in further reducing effluent concentrations.  Until analytical methodologies improve, it is not even possible to determine whether these constituents are actually present at levels of concern in the District's wastewater. For the same reason, it would also not be possible to evaluate the effectiveness of any potential P2 activities that might be undertaken.  


6.4
Pollution Prevention and Treatment Conclusions

The District maintains an active Pollution Prevention Program, which seeks to leverage its efforts by partnering with other agencies and organizations.  The resources committed to public outreach, and in particular to the elementary school education program are quite significant for a discharger of its size.  The District is committed to continuing these efforts in the future.  Although P2 programs can potentially reduce the levels of toxics in the overall environment, there are chemical and physical limitations on how low the reductions will translate to in the effluent. In terms of immediate compliance, source control would provide no possibility of achieving short-term compliance with the projected effluent limits.  As a result, it must be judged that additional source control activities do not provide a feasible solution for immediate compliance with projected limits.

The District's efforts toward improving treatment process efficiency have recently been energized through the efforts of a new plant superintendent.  Although it is not likely that the treatment plant could ever meet the calculated final limits for copper or cyanide, the objectives for copper (and possibly cyanide) are likely to change during the next permit cycle as a result of site-specific studies, making future compliance much more likely.  For mercury, treatment process improvements and the District's reclamation programs will likely ensure compliance with future mass load allocations, if proper the credits are applied for wastewater not discharged to the Bay.  With regard to dieldrin, 4,4-DDE, heptachlor epoxide, there is no evidence in the wastewater engineering literature to indicate that secondary treatment alone can achieve the effluent concentrations that would be needed to comply with effluent limits based on the current objectives, assuming these compounds were present in the influent stream.  



















	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



	
	

	
	

	
	

	
	

	
	




	
	

	
	

	
	

	
	

	
	





	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





8.0
INFEASIBLITY STUDY CONCLUSIONS  

Table 3 lists the constituents determined by the RWQCB’s final RPA to have RP, the calculated final effluent limits (AMELs only), an evaluation as to whether compliance is feasible, and interim limits to be included in the reissued NPDES permit.  For constituents with only receiving water based RP (and all plant effluent samples non-detect), the interim limits shown are equal to the SIP MLs.
Table 3. Summary and Proposed Interim Limits

	Constituent
	Calculated AMEL
(ug/L)
	Compliance Feasible?
	Interim Daily Max
 Limit
(ug/L)
	Interim
Monthly
Avg Limit 

(ug/L)

	Copper
	3.4
	No
	172
	

	Mercury
	0.022
	No
	
	0.0873

	Cyanide
	0.48
	No
	253
	

	Bis(2-thylhexyl)phthalate
	5.91
	No
	164
	

	Hexavalent Chromium
	8.5
	Yes
	
	

	Nickel
	11
	Yes
	
	

	Lead
	4.6
	Yes
	
	

	4,4-DDE
	0.000591
	No
	0.05
	

	Dieldrin
	0.000141
	No
	0.01
	

	Heptachlor Epoxide
	0.000111
	No
	0.01
	


Notes: 

1. Limit = WQO
2. Current interim limit
3. "Pooled" performance limit.  (CN limit may be revised prior to permit adoption with results from more recent analysis).

4. Equivalent to maximum effluent concentration (MEC) in RPA dataset

5. SIP ML

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	






	
	
	

	

	

	
	
	


	


	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	











MEMORANDUM








� Based on use of translators derived from site-specific studies or RMP data collected in San Pablo Bay (BD20).  See RPA.


� The RWQCB’s finding of RP for hexavalent chromium is based on RMP ambient background data for total chromium.


� One of these exceedences occurred in May 2001 (19 ug/L).  However, Iin both 2001 and 2002, the plant initiated its non-discharge (reclamation) season in May, a month earlier than required under the permit. Therefore, the May 2001 value did not actually constitute an effluent exceedenceexceedences of the effluent limit.





� New site-specific objectives for copper and nickel are expected to be adopted within several years as a result of the Copper/Nickel study being conducted by BACWA.  Based on the results of a similar effort in the South Bay, the revised objective for copper will likely be in the range of the District's current interim limit, and will therefore be attainable. 
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