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Executive Officer

Subject:
Sewerage Agency of Southern Marin



Infeasibility study

Dear Ms. Barsamian,

Introduction 

The following analysis of the feasibility of achieving compliance with projected effluent limits for specific pollutants is provided for the Sewerage Agency of Southern Marin

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))(March, 2000) 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.  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 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 requires that the following information be submitted to the Regional Board to support a finding of infeasibility:

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

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

The SIP 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.

The SIP also requires that compliance schedules be limited to specific time periods, depending on whether the pollutant is on the 303(d) list.  For pollutants not on the 303(d) list, the maximum length of the compliance schedule is 5 years from the date of permit issuance.  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 (March 2000).  To secure the TMDL-based compliance schedule, the discharger must make commitments to support and expedite development of the associated TMDL.

Four NPDES permits are currently out for public review as Tentative Orders:  Central Contra Costa Sanitary District (CCCSD), East Bay Municipal Utilities District (EBMUD), Sewerage Agency of Southern Marin (SASM) and the City of San Mateo.  These Tentative Orders include provisions for interim effluent limits and compliance schedules for selected pollutants which have been deemed to exhibit “reasonable potential” to cause or contribute to violations of water quality objectives.  Regional Board staff has recently requested that information be submitted to demonstrate the need for interim limits and compliance schedules.  

The following analysis pertains to the Tentative Order issued to SASM.

Pollutants to be Evaluated 

The pollutants for which interim limits are proposed in the Tentative Order for SASM are as follows:


Copper


Mercury


Selenium


Cyanide

The feasibility of SASM achieving immediate and consistent compliance with final limits for these pollutants is evaluated below. 

Final Limits

Regional Board staff has projected the following final effluent limits for the above pollutants.  These values are taken from an email to SASM dated May 8, 2001.  Values stated below are expressed as µg/L, unless otherwise noted.  

The final effluent limits shown below are calculated using procedures described in Section 1.4 of the SIP. Background values (maximum values) were derived from Regional Monitoring Program data collected at two Central Bay stations (Yerba Buena Island and Richardson Bay).  Dilution values used in the calculation of final effluent limits were as follows:

(1) dilution = 10:1 for non-bioaccumulative pollutants (copper and cyanide).  Note that for cyanide, the dilution credit was eliminated because the ambient water was assumed to exceed the water quality objective of 1.0 µg/L.

(2) dilution = zero for 303(d) listed bioaccumulative pollutants (selenium and mercury)

Other variables in the effluent limit calculation included coefficients of variation for different pollutants in different effluents, and freshwater versus saltwater objectives based on ambient salinity.


Pollutant


AMEL

MDEL


Copper



13.9


18.5


Cyanide


1


2


Mercury


0.021


0.040



Selenium


3.2


9.2


All values in µg/L.


AMEL: average monthly effluent limit


MDEL: maximum daily effluent limit

SASM Service Area, Wastewater Treatment Plant Capacity And Performance 

The SASM service area includes all of the City of Mill Valley, about half of the Town of Tiburon and unincorporated areas in between including Homestead Valley, the Kay Park portion of Tamalpais Valley, Strawberry, Almonte and Alto.  

The entire service area is primarily residential in nature.  Equivalent Dwelling Units are counted each year for all sewer connections in the SASM service area.  Each connection is identified by type (single family home, multiple family, second unit, nonresidential) and a calculation of the number of “equivalent dwelling units” is made for each connection.  The most recent count was completed in April 2001 and approved by the SASM Board of Directors on May 17, 2001. This count shows that there are currently 14,737.8 Equivalent Dwelling Units connected to the SASM system (a population of approximately 25,000). Residential connections comprise 85.5% of the connections.  

There are no industrial connections.  Nonresidential connections comprise 14.5% of the total and include government buildings, schools, rest homes, markets, restaurants, offices, retail stores, dentists, nurseries, bakeries, bars, service stations, hotels, mortuaries, auto repair facilities, and a car wash.

Sewers were first built in the SASM service area in 1892.  Significant development did not occur until the 1940’s and 1950’s and the first primary treatment plant was built on the current treatment plant site in 1952.  The plant was upgraded to secondary treatment (rock trickling filters) in 1958.  In 1979, the Sewerage Agency of Southern Marin was formed to consolidate the wastewater treatment and disposal interests of the City of Mill Valley and five other wastewater collection agencies.  SASM qualified for and received approximately $25,000,000 in Clean Water Grant program funding in the early 1980’s that led to the completion of the current plant in 1984.  Primary features of the new facilities included:  a new secondary treatment plant with a dry weather capacity of 2.90 mgd (rerated to 3.60 mgd in 1989) and a wet weather capacity of 32.7 mgd; a six mile long effluent pipeline to the deep waters of Raccoon Straits; and collection system repairs (infiltration/inflow reduction) that reduced peak wet weather flow rates by 24.6%.

Since that time, SASM has completed major upgrades and improvements to the gravity thickener, sludge conveyance systems, recirculation pump station, and six of SASM’s eight satellite pump stations.  Aggressive preventive maintenance and repair programs have been in place for all facilities since the late 1980’s.  Approximately 35% of the annual operation and maintenance budget is dedicated to maintenance and repairs.          

The plant presently discharges an average dry weather flow of 2.51 mgd, and an annual average effluent flow of 3.34  mgd. Treated effluent is discharged 840 ft. offshore at an 84 foot depth into Raccoon Strait (Central San Francisco Bay) through a submerged diffuser. The discharge receives an initial dilution of 1400:1. The plant provides a high level of wastewater treatment as shown on the attached graph of influent and effluent TSS concentrations (Figure 3). Effluent TSS values area typically less than 50% of the 30 mg/L effluent limit.  

SASM anticipates a minor amount of infill over the course of the next 10 to 20 years which might amount to a 5% increase in treatment plant flow.  It is also possible that current water conservation efforts may relax in the future which might add an additional 5 or 10% to wastewater flows.  The worst case expected increase in plant flows when the service area is built out is expected to be the current flow rate plus 15%.  The following table shows that there will still be approximately 20% of excess capacity in the plant at that time.

	Average daily dry weather design capacity
	3.60 mgd

	Year 2000 dry weather flow
	2.51 mgd

	Year 2000 flow plus 15%
	2.89 mgd


SASM does not have any plans to expand the capacity of the SASM Wastewater Treatment Plant.

Plant Performance And Final Effluent Limit Attainability

Recent plant effluent quality (1998-2000) is summarized and compared with current and proposed final effluent limits in the attached Figures 1 and 2 for the following constituents deemed by RWQCB staff to show “reasonable potential”: copper, mercury, selenium, and cyanide. 

The feasibility of complying with RWQCB staff calculated SIP based limits is described below. One benchmark used is comparison with the calculated interim performance based effluent limit (IPBL). IPBLs have typically been calculated as the mean plus three standard deviations of the last three years’ log-transformed effluent data. This approach has been adopted by RWQCB staff in part due to the SWRCB March 7, 2001 Tosco permit appeal final ruling directing the RWQCB to calculate interim limits in a representative manner that reflects the distribution of the underlying data. IPBLs calculated in this manner approximate the 99.9 percentile of plant performance, a value that the plant would only be expected to exceed once every three years. 

The RWQCB staff have calculated SIP based potential final average monthly effluent limits (AMEL) and maximum daily effluent limits (MDEL) for constituents showing reasonable potential. The AMEL value is more stringent and is normally the controlling limit since effluent samples are generally only collected and analyzed monthly. The discussion below thus compares effluent quality with the AMELs.


Copper
SASM could not comply with a final AMEL of 13.9 µg/L. The best estimation of recent plant performance is the IPBL, which is 29.2 µg/L (per calculation shown on the attached Figure 6). SASM would have violated the proposed AMEL in 28 out of 36 months if future conditions occurred similar to those from 1998-2000. SASM provides a consistently high level of secondary treatment, with effluent quality (as indicated by TSS) typically less than 50% of permitted limits. As such there appears to be little room for improving potential compliance with trace metals limits via optimizing plant performance (solids removal). 

Similar to other facilities with primarily residential service areas, the majority of influent copper appears to be due to the water supply and associated corrosion of copper piping and plumbing fixtures.  The only potable water source in the SASM service area is the Marin Municipal Water District (MMWD).  Since 1986, MMWD has been using zinc orthophosphate as a corrosion inhibitor in its water supply.  MMWD has been working closely with other wastewater agencies such as Las Gallinas Valley Sanitary District to maintain a high level of corrosion control to help reduce wastewater copper concentrations.  MMWD has a highly optimized corrosion control program and opportunities for further optimization appear unlikely.  However, the zinc added with the zinc orthophosphate does increase effluent zinc concentrations. 


Mercury   

SASM could not comply with a final mercury AMEL of 0.021 µg/L. The best estimation of recent plant performance is the IPBL of 0.058 µg/L (per Figure 6) based on low detection limit analyses collected beginning January 2000. SASM would have violated the proposed AMEL about one-third of the time if future conditions occurred similar to those in 2000. As can be seen in the attached figure, results from several other months in 2000 were within a few nanograms of the proposed AMEL. 


Selenium

SASM could not comply with a final selenium AMEL of 3.2 µg/L. The best estimation of recent plant performance is the IPBL, which is 14 µg/L (per the Tentative Order). SASM had nine detectable values greater than the proposed AMEL from 1998-2000, with a maximum of 12 µg/L. Results since mid-2000 have all been <1 µg/L, which is more typical of domestic wastewater. If results continue at this level, the effluent would no longer show reasonable potential (since it would be less than the 5 µg/L WQO) and an effluent limit would not be required.  


Cyanide

SASM could not comply with a final cyanide AMEL of 1.0 µg/L. Current analytical procedures are unable to measure cyanide below 3 to 5 µg/L in wastewater effluent matrices. Therefore, it is currently impossible to measure compliance with an AMEL set at 1.0 µg/L. 

The best estimation of recent plant performance is the calculated IPBL of 32 µg/L (per Figure 6). However, since the SIP states that interim limits should be the lower of the current permit limit or recent performance, the proposed interim limit defaults to the lower current permit limit value of 25 µg/L. SASM has had only one detected cyanide value (3 µg/L) in September 2000. All other results were non-detect at levels from 3 to 10 µg/L, with the most recent all <3 µg/L.

The proposed AMEL is calculated assuming the limited RMP data from 1993, which were all non-detect at 1.0 µg/L, were detectable values at 1.0 µg/L. Other more recent background data are not available. For other constituents with limited or no background data, RWQCB staff have determined that effluent limits could not be calculated and that monitoring should continue prior to establishing effluent limits. 

A body of evidence exists to show that cyanide measurements in effluent may also be an artifact of the analytical method.  This question is being explored in a multi-million dollar national research study sponsored by the Water Environment Research Foundation. SASM supports efforts proposed by CCCSD to develop a site specific cyanide objective for SF Bay.   

SASM Source Control And Pollution Prevention Efforts 

SASM has not previously been required to develop or implement pretreatment, source control, or pollution prevention programs. This is due in part to being a small (<5 mgd) discharger; a deepwater discharger (initial dilution of 1400:1 at a depth of 84 feet); and with no industrial dischargers.  SASM’s service area is almost entirely residential. SASM has not attempted to identify sources of copper, nickel, selenium, or cyanide in the SASM service area, given that the maximum discharge concentration in SASM’s effluent has been well below current permit limits (see table below).

	Constituent
	Current permit limit

µg/l
	Highest observed concentration

1/1998 - 3/2001

µg/l

	Copper
	37
	26

	Mercury
	0.21
	0.036

	Selenium
	50
	12

	Cyanide
	25
	3


Given SASM’s existing high quality effluent, residential service area, and favorable discharge location, it is not immediately evident the extent to which additional pollution prevention efforts would be effective or have any detectable beneficial impact on the receiving water. As one way to evaluate the merits of additional efforts, SASM compared its effluent quality to that of the Las Gallinas Valley Sanitary District (LGVSD) that serves a similar primarily residential area in the nearby area of northern San Rafael. LGVSD is a shallow water discharger and as such has been required to implement various source identification and control measures since 1992. 

For a small (2.9 mgd) discharger LGVSD has a fairly extensive PPP, including source monitoring, source permitting and inspections, and public education and outreach efforts. LGVSD has worked extensively with MMWD to coordinate corrosion control efforts.  LGVSD has also contacted and surveyed all dentists in the service area to provide information on mercury and amalgam disposal best management practices (BMPs) and to document current practices and trends in amalgam usage.  LGVSD permits and inspects auto repair facilities given their potential for copper discharges.  LGVSD does not have a selenium limit (no reasonable potential).  Other information on the LGVSD PPP is available in Las Gallinas’ Annual Pollution Prevention Progress Reports, the most recent dated February 15, 2001. 

LGVSD effluent data have been plotted on the same 1998-2000 time series plots with SASM effluent data (attached Figures 4 and 5).  SASM copper concentrations are slightly higher than LGVSD’s.  However, SASM mercury concentrations since January 2000 are similar and generally a little lower than LGVSD’s, despite the considerable effort LGVSD has devoted to mercury control to date.  SASM cyanide concentrations, since the detection limit was lowered to 3 µg/L in September 2000 are at or below LGVSD levels.  LGVSD has compared their influent and effluent metals concentrations and found no significant relationship between the two.  This indicates that further reductions in influent concentrations, even if they were achievable via additional pollution prevention measures, are not likely to result in further reductions in effluent concentrations. 

Based on this comparison with LGVSD results, additional pollution prevention efforts may or may not be successful in further reducing effluent copper, mercury, cyanide, and particularly selenium levels. However, SASM is committed to taking all reasonable measures to attempt such reductions. To this end, listed below are measures that SASM proposes to institute to address each constituent of concern.  


Copper

SASM and other dischargers are working cooperatively with the Regional Board, USEPA and Baykeeper to develop information regarding copper toxicity in San Francisco Bay north of the Dumbarton Bridge.  The work is an extension of work performed in South San Francisco Bay and is expected to lead to (a) removal of the 303(d) listing for copper in the Bay and (b) development of revised water quality objectives for copper in the Bay.  

The technical work to develop a site specific objective and dissolved to total metals translator for the Bay North of Dumbarton Bridge is scheduled to be completed in September, 2001.  Subsequent work to develop a Basin Plan amendment and associated technical and legal documentation necessary to establish a site-specific copper objective will begin in summer 2001 and is expected to completed in mid-2003.  It is not possible at this time to predict how long it will take the SWRCB, OAL, and EPA to approve a copper SSO.  EPA is also required to amend the CTR to include the SSO before it could go into effect. 

The current copper saltwater chronic objective for San Francisco Bay is 3.1 µg/L  as a 4-day average (per CTR).  Based on results from the South Bay study and preliminary results from the North of Dumbarton study, a site-specific copper objective in the range from 6 to 7 µg/L  and metals translators of 0.4 to 0.5 may be supportable.  A change in the water quality objective of this magnitude could potentially even eliminate the need for a final effluent limit for this parameter in the SASM permit and would eliminate consideration of additional treatment or zero discharge to meet such a limit.  

SASM is also prepared to:

1. Review the Pollution Minimization Programs (PMP) that have been implemented by other dischargers in the Bay Area.  

2. Review white papers, policies and procedures developed by the Bay Area Pollution Prevention Group (BAPPG). 

3. Implement reasonable and feasible programs as identified in steps 1 and 2 and as applicable to SASM. 

4. Identify commercial sources of copper in the SASM service area. 

5. Educate owner/operators of sources of copper discharge using PMP and BAPPG information.

6. Collect and review all relevant corrosion control data and studies compiled by the Marin Municipal Water District (MMWD).

7. Confirm the ongoing optimization of MMWD’s corrosion control strategy to  minimize copper concentrations in residential wastewater.

8. Conduct limited sampling to verify residential contributions; to establish plant removal performance; and to assess similarities to other treatment plant service areas where PMPs have been done.

9. Continue participation in the Regional Program to assess impairment of the North Bay for copper and to develop site specific objectives.

10. Monitor changes in SASM effluent resulting from these efforts.

11. Prepare a specific time schedule for completing these various activities over a period of five years.  Given the short time frame to submit comments on the projected final effluent limits, there has been insufficient time to prepare a detailed schedule for inclusion with this submittal.

12. Submit annual reports to the Regional Water Quality Control Board documenting all activities.


Mercury

Mercury is 303(d) listed and will be the subject of a TMDL.  Final effluent limits for this pollutant will be derived from the wasteload allocation established under the TMDL.  The final effluent limit listed above for this pollutant is projected to change based on the results of the TMDL and wasteload allocation.  Available information indicates that mercury is a legacy pollutant in San Francisco Bay resulting from past activities.  Ongoing loadings from POTWs are not a significant source of this pollutant.  As a result, costly measures for either advanced treatment or zero discharge to control mercury loading from POTWs are not expected to be required.  Certainly, such actions would not be initiated until TMDLs are completed.  

In the interim, SASM is prepared to:  

1. Review the Pollution Minimization Programs that have been implemented by other dischargers in the Bay Area. 

2. Review white papers, policies and procedures developed by the Bay Area Pollution Prevention Group. 

3. Implement reasonable and feasible programs as identified in steps 1 and 2 and as applicable to SASM. 

4. Identify commercial sources of mercury in the SASM service area. 

5. Educate owner/operators of sources of mercury discharge using PMP and BAPPG information. 

6. Explore the possibility of establishing a mercury recycling center at the SASM Treatment Plant.  Implement the plan if reasonable and feasible.  Initial recycle targets will be mercury thermometers and fluorescent lights.

7. Monitor changes in SASM effluent resulting from these efforts.

8. Prepare a specific time schedule for completing these various activities over a period of five years.  Given the short time frame to submit comments on the projected final effluent limits, there has been insufficient time to prepare a detailed schedule for inclusion with this submittal.

9. Submit annual reports to the Regional Water Quality Control Board documenting all activities.


Selenium

Data for the last year shows that there is no measurable (<1 µg/L) selenium in SASM’s discharge.  SASM believes that the earlier data analyzed at higher detection limits, are not representative of current performance. SASM proposes to continue monitoring for selenium and to forego pollutant minimization until a need for minimization is demonstrated.  After a reasonable period of time (~24 months of consistent results less than the 5 µg/L WQO), SASM will request that the RWQCB review the data and determine whether there still is RP and whether an effluent limit is needed for selenium. 


Cyanide

Several technical questions exist for cyanide which must be resolved before major control measures would be implemented for cyanide control at POTWs.  These technical questions involve (1) the establishment of a site-specific saltwater objective for cyanide in San Francisco Bay and (2) resolution of questions regarding the cyanide analysis in effluent.  The outcome of ongoing or planned investigations may significantly impact the magnitude of final effluent limits in NPDES permits.

Up until March 2000, the detection limit for cyanide in SASM effluent was 10 µg/L and all values were nondetect prior to that time.  The detection limit was lowered to 3 µg/L in September 2000, and since that time measurable concentrations of cyanide have been detected (one sample at 3 µg/L and one sample at 4 µg/L).  SASM is aware that several bay area dischargers have determined that non-cyanide constituents can show up as cyanide in the analysis contributing to artificially elevated values. These constituents may be generated in the treatment plant as a result of chlorination. 

SASM is prepared to:

1. Review studies prepared by other Bay Area dischargers regarding the formation of cyanide in wastewater treatment processes. 

2. Determine the applicability of this work to SASM wastewater and processes.

3. Conduct a limited source investigation based on the work of other dischargers and the BAPPG.

4. Prepare a specific time schedule for conducting these activities with an eye toward completing all activities within five years.  Given the short time frame to submit comments on the projected final effluent limits, there has been insufficient time to prepare a detailed schedule for inclusion with this submittal.

5. Submit annual reports to the Regional Water Quality Control Board documenting all activities.
Summary

This evaluation indicates that immediate compliance with projected final effluent limits for copper, mercury, selenium and cyanide is not feasible for SASM.

In accordance with the requirements of the SIP, SASM requests that the Regional Board refrain from the adoption of final effluent limits for these pollutants.  In lieu of final limits, the NPDES permit should include interim limits and time schedules for activities which will support future compliance with final effluent limits.

This completes our submittal.  Please contact the undersigned at 415-388-2402 x17 or at dcoe@cityofmillvalley.org for further information.

Very Truly Yours,

David A. Coe

General Manager

encl.
