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9Figure 1. The Napa River reach and San Pablo Bay, showing (1) District’s outfall, (2) Regional Monitoring Program (RMP) station BD20, and (3) RMP station BD50.


12Figure 2. Effluent water quality data for the former facility (median values for 1997-1999 river discharge periods) and current facility (monthly average values) compared to the lowest applicable chronic and acute WQOs for a) cyanide, b) copper, and c) mercury. The “X” symbols in the figure for cyanide indicate non-detected values at those detection limits.




1 Introduction

The Napa Sanitation District, California, (“District”) owns and operates a secondary municipal wastewater treatment facility (“facility”) located at the Soscol Water Recycling Facility south of the City of Napa, Napa County. The facility has a dry weather design capacity of 15.4 million gallons per day (mgd). The water recycling facility, serving a current population of 70,000 people, collects wastewater from the City of Napa and adjacent unincorporated areas. Wastewater from the City of American Canyon serving a current population of 10,000 people is conveyed to the Discharger’s wastewater treatment system. The City of American Canyon’s new treatment plant is scheduled to start-up in late July 2002 and will discharge around mid September. When that plant is ready to discharge, the flow (estimated to be 1.0 mgd) will be disconnected from the District’s wastewater treatment system. 

The facility is classified as a major discharger and operates under the existing NPDES discharge permit No. CA0037575, Order No. 00-059. When this permit was adopted in July 2000, the secondary treatment process included four oxidation ponds operating in series. In 1992, the Discharger began to design and construct a conventional activated sludge system with an anaerobic sludge digester in addition to the oxidation pond system. This project also included new screens, aerated grit chambers, and primary clarifiers. In September 2001, the new systems were completed and put on-line. During the wet season (from November 1 through April 30), raw wastewater is treated using screens, aerated grit chambers, and primary clarifiers. After primary clarification, the flow is treated in the activated sludge system and/or the oxidation pond system. Up to 8 mgd of wastewater can be treated by the new activated sludge system followed by secondary clarification. The oxidation pond system consists of four oxidation ponds followed by polymer coagulation and clarification. 

The Discharger is currently conducting a study to optimize treatment and effluent quality and minimize operating costs at the facility. Treatment scenarios being evaluated include full secondary treatment in the oxidation ponds, a combination of secondary treatment with some percentage of flow treated in the activated sludge process and the rest in the oxidation pond process, and full secondary treatment in the activated sludge process with peak wet season flows treated in the oxidation ponds. After secondary treatment, the oxidation pond system effluent is blended with the activated sludge effluent before undergoing chlorination and dechlorination, prior to discharge to the Napa River. 

During the dry season (from May 1 through October 31), raw wastewater is treated in the same way as in the wet season. Secondary treatment scenarios being evaluated for the dry season are the same as for the wet season. After secondary treatment, the oxidation pond system effluent is blended with the activated sludge effluent, followed by coagulation, filtration and chlorination before reclamation. The flow not used for reclamation remains in the oxidation ponds and does not undergo polymer coagulation and clarification until the wet season begins when the discharge of the effluent into Napa River is allowed. The dry weather discharge to Napa River is generally prohibited, but with appropriate notification and justification to the Executive Officer of the Board, emergency discharge to Napa River may occur during this period. During years 1997-1999, the District reused an average of 25% of its annual average dry weather flow for irrigation of agricultural lands.

The facility’s outfall is located in the Napa River, approximately 12 miles upstream from San Pablo Bay. Discharge to the Napa River is conveyed through a three-prong diffuser into deep water (160-feet from shore and 13.4-feet below the water surface). This discharger is classified as a deep-water discharger during the wet season and receives a dilution credit of 10:1. Owing to limited freshwater flows during the dry season, the Regional Board grants no dilution credit for dry season discharges. 

1.1 Treatment Alteration

Effluent from the former facility was generally in compliance for all constituents and parameters of concern. However, it has been recognized
 for over a decade that the facility’s oxidation ponds were insufficient for controlling odors. 

The District decided in 1992 to augment the existing facility with an activated sludge process. The activated sludge treatment process is commonly employed in the Bay Area (at least 12 Bay Area wastewater treatment facilities incorporate activated sludge processes). The new facility has been designed to handle combined commercial, industrial and domestic wastewater flows generated through build-out of the City of Napa’s adopted General Plan. Approximately half of the influent is passed through the remaining oxidation ponds and half through the activated sludge process. Average flows for the new facility are quantitatively similar to the former facility’s flows. River discharges will occur in general during the same time period as historical discharges. 

1.2 Analysis Components

The analysis described in this report follows guidance provided by the Regional Board and the State Water Resources Control Board regarding the implementation of the antidegradation policy in NPDES permits. 

The analysis considers the water quality impacts that the proposed discharge will have on the receiving waters: the Napa River and San Pablo Bay. It is assumed that compliance with the antidegradation policy for the larger San Francisco Bay would be less stringent and is, therefore, not addressed further here. The period of record for the data assessed is during months when river discharges regularly occurred, November 1997-April 2002. The key finding to be established is whether the new discharge will produce significant changes in the water quality of these receiving waters that would adversely impact beneficial uses. Specifically, the Antidegradation Analysis is based on an examination of the following: 

1. Existing applicable water quality standards for the receiving waters.

2. Ambient conditions in the receiving waters in comparison to applicable water quality standards.

3. Incremental changes in constituent loadings resulting from the proposed change in discharge.

4. Comparison of the proposed increase in loadings relative to other sources.

5. An assessment of the significance of changes in receiving water quality. 

The constituents chosen for assessment of compliance with the antidegradation policy are copper, mercury, and cyanide. Effluent monitoring from the new facility indicates that the new process may not achieve the extraordinary removal rates for some constituents (primarily metals) previously achieved. Thus, there may be a reasonable potential for exceedances of California Toxics Rule (CTR) criteria, if applicable, or Basin Plan objectives in the receiving waters as set forth in the State Implementation Policy (SIP). 

The constituents assessed represent the worst-case potential for degradation based on detected data. Based on that point, it is assumed that the analysis based on copper, mercury, and cyanide is representative of the effluent’s compliance with the antidegradation policy. Overall, activated sludge is the best available technology for Bay Area dischargers and has been incorporated into the treatment process to improve effluent water quality. All other constituents and parameters with limitations in the CTR or Basin Plan are of less concern for this discharge than these three constituents.

2 Regulatory Requirements

Antidegradation policies have been issued at both the federal and state level. These policies are intended to protect existing high quality waters. In this section, the applicable policies and guidelines for implementation are described. The Regional Board plans to address whether the proposed increase in discharge limits is consistent with the antidegradation policy before granting the requested concentration increases. 

2.1 Federal and State Antidegradation Policies

The federal antidegradation policy was adopted in its current form in 1983, and is found in 40 CFR §131.12. The federal policy requires that “water quality necessary to protect existing uses shall be maintained and protected”. The text of the federal regulation is presented below:

(a) The State shall develop and adopt a statewide antidegradation policy and identify the methods for implementing such policy pursuant to this subpart. The antidegradation policy and implementation methods shall, at a minimum, be consistent with the following:

(1) Existing in-stream water uses and the level of water quality necessary to protect the existing uses shall be maintained and protected

(2) Where the quality of waters exceed levels necessary to support propagation of fish, shellfish, and wildlife and recreation in and on the water, that quality shall be maintained and protected unless the State finds, after full satisfaction of the intergovernmental coordination and public participation provisions of the State’s continuing planning process, that allowing lower water quality is necessary to accommodate important economic or social development in the area in which the waters are located. In allowing such degradation or lower water quality, the State shall assure water quality adequate to protect existing uses fully. Further, the State shall assure that there shall be achieved the highest statutory and regulatory requirements for all new and existing point sources and all cost-effective and reasonable best management practices for non-point source control.

(3) Where high quality waters constitute an outstanding National resource, such as waters of National and State parks and wildlife refuges and waters of exceptional recreational or ecological significance, that water quality shall be maintained and protected.

(4) In those cases where potential water quality impairment associated with a thermal discharge is involved, the antidegradation policy and implementing method shall be consistent with section 316 of the Act.

The State antidegradation policy was adopted in 1968 as a resolution of the SWRCB (Resolution No. 68-16). The resolution is a statement of policy with respect to maintaining high quality waters in California. The state policy requires that changes in water quality will not unreasonably affect beneficial uses and will use the best practicable treatment control to maintain existing high quality. The full text of the state policy is provided below:

Whereas the California Legislature has declared that it is the policy of the State that the granting of permits and licenses for unappropriated water and the disposal of wastes into the waters of the State shall be so regulated as to achieve the highest water quality consistent with maximum benefit to the people of the State and shall be controlled so as to promote the peace, health, safety and welfare of the people of the State; and 

Whereas water quality control policies have been and are being adopted for waters of the State; and 

Whereas the quality of some waters of the State is higher than that established by the adopted policies and it is the intent and purpose of the Board that such higher quality shall be maintained to the maximum extent possible consistent with the declaration of the Legislature;

NOW, THEREFORE, BE IT RESOLVED:

1. Whenever the existing quality of water is better than the quality established in policies as of the date on which such policies become effective, such existing high quality will be maintained until it has been demonstrated to the State that any change will be consistent with maximum benefit to the people of the State, will not unreasonably affect present and anticipated beneficial use of such water and will not result in water quality less than that prescribed in the policies.
2. Any activity which produces or may produce a waste or increased volume or concentration of waste and which discharges or proposes to discharge to existing high quality waters will be required to meet waste discharge requirements which will result in the best practicable treatment or control of the discharge necessary to assure that (a) a pollution or nuisance will not occur and (b) the highest water quality consistent with maximum benefit to the people of the State will be maintained.
2.2 State Guidance on NPDES Permitting and Antidegradation

In 1987, USEPA Region 9 published Guidance on Implementing the Antidegradation Provisions of 40 CFR 131.12. That guidance document suggests that waters be classified as one of three tiers. Basic implementation procedures are described, along with a set of tasks for determining compliance with the Provisions.

In 1990, the SWRCB adopted an Administrative Procedures Update (APU 90-004), which specified guidance to the Regional Boards for implementing the state and federal antidegradation Policies and guidance. The guidance establishes a two-tiered process for addressing these policies. The process sets forth two levels of analysis: a simple analysis and a complete analysis. 

A “simple” analysis may be employed where a Regional Board determines that:

1. A reduction in water quality will be spatially localized or limited with respect to the water body, e.g. confined to the mixing zone;

2. A reduction in water quality is temporally limited;

3. A proposed action will produce minor effects which will not result in a significant reduction of water quality; or

4. A proposed activity has been approved in a General Plan and has been adequately subjected to the environmental and economic analysis required in an Environmental Impact Report (EIR) required under the California Environmental Quality Act (CEQA).

Following the administrative procedures, a “complete” antidegradation analysis is not warranted if these considerations are deemed minor. The second tier of review is only necessary if the new facility’s discharges would result in:

· A substantial increase in mass emissions of a constituent, or

· Significant mortality, growth impairment, or reproductive impairment of resident species.

Regional Boards are advised to apply stricter scrutiny to non-threshold constituents, i.e. carcinogens and other constituents that are deemed to present a risk of source magnitude at all non-zero concentrations. If the Regional Board does not find that the above determinations can be reached, a complete analysis is required, which involves a significant increase in level of analysis and burden of proof to demonstrate consistency with antidegradation policies. 

This report constitutes a “simple” analysis, demonstrating that substantial load increases and significant effects to resident species are unlikely to occur. This format is chosen because it demonstrates that the proposed action will produce minor effects that will not result in a significant reduction of water quality. Furthermore, the proposed activity has been approved in a General Plan and is being adequately subjected to the environmental and economic analysis required in an EIR under CEQA.

2.3 Determining Objectives and Criteria

In this analysis, compliance with applicable water quality objectives and criteria is assessed to provide a benchmark of treatment performance and ambient conditions. Objectives for constituents of concern are based on total recoverable concentrations. For some constituents, different water quality objectives and criteria apply to saltwater and freshwater. The Napa River is fresh water (below 5 ppt salinity) during the discharge season, whereas San Pablo Bay is an estuarine water body with highly variable salinity (see Section 4), for which the lower of the freshwater and saltwater objectives apply. 

In general, the most stringent applicable water quality standards are evaluated for compliance. In evaluating existing water quality conditions in the receiving waters, the Criteria Continuous Concentrations (CCC), where applicable, are applied, and the human health criteria are based on consumption of organisms only (not on consumption of water, because the Napa River downstream of the District’s outfall is not a designated drinking water source). These criteria are most applicable because data collected in the receiving waters are typically indicative of conditions that persist longer over a longer term, and all stations monitored are seaward of drinking water intakes in the Bay-Delta. 

3 Applicable Water Quality Objectives

Water quality criteria considered in this analysis come from the RWQCB Water Quality Control Plan (Basin Plan) and California Toxics Rule (CTR) water quality objectives, where applicable. Applicable limitations related to listings of impaired water bodies are also discussed.

3.1 Basin Plan Water Quality Objectives

The Basin Plan designates water quality objectives for the Napa River and San Pablo Bay, in addition to other waterways within the Regional Board’s jurisdiction. 

Where the discharge is above the zone of tidal influence and salinity is lower than 5 parts per thousand (ppt) at least 75% of the time in a normal water year, freshwater criteria apply. Where salinities exceed 5 ppt at least 75% of the time in a normal water year, saltwater criteria apply. When salinities are in between (estuarine conditions), the lower of the freshwater and saltwater criteria apply
. Under these definitions, the Napa River is fresh water (during the discharge period) and San Pablo Bay is estuarine. A hardness of 100 mg/L as CaCO3 is used to compute copper limits, as assumed in the Regional Board’s draft permit amendment’s Reasonable Potential Analysis. 

For the applicable mercury objective, compliance assessments are based on total recoverable concentrations. The criteria and effluent sampling results both are given as total recoverable concentrations. 

Table 1. Basin Plan numeric water quality objectives (WQO) for freshwater and saltwater. All units are µg/L and apply to total recoverable concentrations.

	Pollutant
	Freshwater
	Saltwater

	
	CCC(1)
	CMC(2)
	CCC
	CMC

	Cyanide
	5.2
	22.0
	--
	5.0

	Copper(3)
	11.8
	17.7
	--
	--

	Mercury
	0.025
	2.4
	0.025
	2.1

	(1) Criteria Continuous Concentration

(2) Criteria Maximum Concentration.

 (3) A hardness of 100 mg/L as CaCO3 was used to estimate freshwater concentrations. A translator for copper of 0.42 is used to convert dissolved Basin Plan chronic WQOs to total recoverable WQOs. A translator for copper of 0.57 is used to convert dissolved Basin Plan acute WQOs to total recoverable WQOs. These values are based on the District’s Copper Translator Study Progress Report (dated June 28, 2002) for wet weather conditions (there are separate translators for dry weather conditions).


3.2 California Toxics Rule Water Quality Criteria

The CTR lists water quality criteria for natural surface waters in the State, but have been promulgated to apply outside of the Bay Area
. For copper, the Basin Plan does not contain saltwater criteria for copper; therefore, the Regional Board contends that the CTR value applies in that case. The District does not agree with this contention, but will provide an analysis using these numbers as requested by the Regional Board.

In its May 1995 National Toxics Rule revisions, USEPA recommended that states base aquatic life objectives for metals on dissolved measurements. For the assessment of water quality conditions in San Pablo Bay, receiving water criteria as dissolved concentrations are converted to total recoverable concentrations (as measured in effluent and in San Pablo Bay) using the copper Translator Study’s most recent data for converting dissolved concentrations into total recoverable concentrations. A translator for copper of 0.42 is used to convert dissolved Basin Plan chronic WQOs to total recoverable WQOs. A translator for copper of 0.57 is used to convert dissolved Basin Plan acute WQOs to total recoverable WQOs. These values are based on the District’s Copper Translator Study Progress Report (dated June 28, 2002) for wet weather conditions (there are separate translators for dry weather conditions).

CTR water quality criteria are as follows:

Chronic (four-day continuous concentration)

4.8 ug/L dissolved / 0.42 translator = 7.4 ug/L

Acute (maximum concentration)

3.1 ug/L dissolved / 0.57 translator = 8.4 ug/L

Because these values are lower than the freshwater objectives given in the Basin Plan, they apply to San Pablo Bay measurements.

3.3 Beneficial Uses and TMDLs

The beneficial uses for the Napa River downstream of the District’s outfall are identified in the Basin Plan as shown in Table 2.

Table 2. Beneficial uses of the Napa River downstream of the District’s outfall.

	Beneficial Use
	Description

	Cold freshwater habitat (COLD)
	Uses of water that support cold water ecosystems, including, but not limited to, preservation, or enhancement of aquatic habitats, vegetation, fish, or wildlife, including invertebrates.

	Fish migration (MIGR)
	Uses of water that support habitat for aquatic organisms that are temporary inhabitants, including anadromous fish. Maintenance of zones of passage free from physical or chemical barriers is important to this use.

	Navigation (NAV)
	Uses of water for shipping or transport by private, military or commercial vessels.

	Preservation of rare and endangered species (RARE)
	Uses of waters that support habitat for rare or endangered plant and animal species.

	Water contact recreation (REC-1)
	Uses involving body contact with water, where ingestion of water is reasonably possible, including swimming, wading, water skiing, windsurfing and diving.

	Non-contact water recreation (REC-2)
	Uses involving proximity to water, not normally including water contact, including picnicking, sunbathing, hiking, beachcombing, camping, boating, sightseeing and nature studies.

	Fish spawning (SPWN)
	Uses of water that support high quality aquatic habitats suitable for reproduction and early development of fish.

	Warm freshwater habitat (WARM)
	Uses of water that support warm water ecosystems including, but not limited to, preservation or enhancement of aquatic habitats, vegetation, fish, or wildlife, including invertebrates.

	Wildlife habitat (WILD)
	Uses of waters that support wildlife habitat, including preservation of vegetation, prey species and water quality.


The Clean Water Act section 303(d) addresses waters that are not expected to meet water quality standards necessary to maintain designated beneficial uses after application of technology-based requirements by point sources. States are required to develop total maximum daily loads (TMDLs) for them, with oversight from USEPA. A TMDL is the amount of loading of a constituent from all sources that a water body can receive and still meet water quality standards. With TMDLs, the Antidegradation Analysis is a moot point, because mass load limits under a TMDL are set to attain standards, independently from antidegradation considerations.

Copper TMDL investigation started in South Bay have brought the 303(d) listing of copper into question. A technical study report has recently been submitted for the remainder of the Bay to address copper impairment. The Regional Board has proposed to remove copper from the 303(d) list based on these findings. Revised criteria may result from these studies, which, if the current evidence were representative, would be less stringent than  the CTR standards. In the interim, the effluent copper levels could be compared to the prescribed limits in Basin Plan Table 4-3, which sets copper for shallow water discharges at 20.0 ug/L.

A draft TMDL for mercury in the Bay has been completed by the Regional Board and submitted to USEPA Region IX in June 2000. Adoption of the final TMDL for mercury for the Bay is expected to occur by late 2002. In its current form, wastewater dischargers are shown to represent a minor source. The waste load allocation for wastewater dischargers calls for deep-water dischargers to maintain effluent total mercury concentrations below 0.025 ug/L and for shallow water dischargers to maintain effluent total mercury concentrations below 0.015 ug/L (however, this is not currently an applicable water quality standard). Maintaining those concentration limits and doubling effluent flow rates would not result in a significant improvement in water quality. For the District in particular, the proposed load allocation is 0.7 kg/year, far greater than the District’s current mass limit of 0.324 kg/yr (0.027 kg/mo x 12 mo.)
. 

4 Environmental Setting

The District’s discharge outfall, major waterway features, and Regional Monitoring Program (RMP) monitoring stations are shown on Figure 1. 

4.1 Receiving Water Conditions

The District contributes funds to support the RMP, which monitors water quality at the mouth of the Napa River and in central San Pablo Bay. Ambient concentrations of metals and organic compounds in the Napa River in the vicinity of the District’s outfall, however, were not measured routinely until earlier this year, in compliance with a letter requesting such monitoring from the Regional Board (referred to as the “13267 letter”).
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Figure 1. The Napa River reach and San Pablo Bay, showing (1) District’s outfall, (2) Regional Monitoring Program (RMP) station BD20, and (3) RMP station BD50.

4.1.1 Regional Water Quality

Water quality conditions throughout the Bay are monitored as part of the RMP. Two stations are of interest for this analysis: BD50 (mouth of the Napa River) and BD20 (central San Pablo Bay). The RMP is an on-going program initiated at full scale in 1993. The program monitors contaminant concentrations in water, sediments, and fish and shellfish tissue in the Bay and Delta.
 For each constituent, 14 wet season samples (approximately two per season for years 1993-2000) for both stations have been published. Here, only wet season data (excluding once-per-year summertime samples) are assessed, consistent with the discharge period. Two sampling stations contain useful data for this study: Napa River (at the river mouth – Station BD50) and San Pablo Bay (approximately in the center of San Pablo Bay – Station BD20). A summary of the data is given in Table 3. There are no regional data available at this time for cyanide concentrations in the Napa River or San Pablo Bay.

The median concentrations for both copper and mercury are below their lowest applicable WQOs. Because samples were collected less frequently than four-day periods, even maximum values are compared to chronic criteria. These chronic criteria, based on EPA 304(a) criteria guidance, are set anticipating one exceedance every three years without adverse effect. Over the eight-year monitoring period (wet season only), copper and mercury measured at the San Pablo Bay station exceeded the lowest applicable WQOs three (once in 2.6 years) and four times (once in two years), respectively. At the Napa River station (also a saltwater environment at the River mouth), concentrations for both copper and mercury exceeded the lowest applicable WQOs four times (once in two years).

Table 3. RMP wet season data summary for total recoverable mercury and copper concentrations at two sample stations (1993-2000). Units are µg/L.

	Constituent
	San Pablo Bay (BD20)
	Napa River (BD50)

	
	n
	Min
	Max
	Median
	n
	Min
	Max
	Median

	Copper (TR)
	13
	2.2
	14.3
	4.2
	13
	0.6
	14.4
	5.7

	Mercury (TR)
	11
	0.0039
	0.0881
	0.0096
	11
	0.008
	0.0708
	0.0169

	Bolded, italicized values exceeded minimum WQOs given in Section 3.


4.1.2 Napa River Receiving Water Quality

Water samples have been collected at seven locations in the Napa River as part of the copper Translator Study
 during the recent period December 2001 – April 2002. Copper concentrations averaged 5.4 µg/L (total) and 2.2 µg/L (dissolved) during this sampling period (average of all sample sites, for all wet-season sampling events). The maximum total recoverable concentration measured was 7.2 ug/L. No readings exceeded the lowest applicable WQO of 11.8 ug/L (Basin Plan CCC objective).

There are no similar data available at this time for mercury or cyanide concentrations in the Napa River in the vicinity of the District’s outfall.

4.2 Current Effluent Water Quality

Monthly effluent self-monitoring data for constituents of concern are summarized here, to compare the former facility with the current facility. Data for effluent copper, mercury, and cyanide are shown in Figure 2, showing the former facility’s effluent median concentrations (1997-2000 wet season discharge periods’ data) and monthly sampling results for the recent discharge season when the activated sludge process was operating
. The “X” symbols in the figure for cyanide indicate non-detected values at those detection limits. Statistical summary values for effluent are given in Table 4. The relative effects on the receiving waters from these changes are discussed in Section 5.

The calculations for mass loads are hindered by the fact that at least half of the data are non-detected values. Because of this condition, the median is computed as the average between a detected value and a non-detected value. Maximum concentrations for these three constituents all exceeded the lowest applicable WQO, which explains why they were considered to have Reasonable Potential.

Effluent cyanide appears to have increased in the new facility, compared to the former facility’s operation. Only total cyanide is measured, whereas free cyanide (the toxic fraction) is not. Based on the median effluent cyanide concentration, the District’s annual mass load has increased by approximately 60 percent. 

Effluent copper concentrations in wet season effluent have increased since the activated sludge process began operation. Performance is generally below the chronic WQO (exceeded once), and never exceeded the acute WQO. Based on the median effluent copper concentration, the District’s annual mass load has approximately doubled. 

Effluent mercury concentrations appear lower than the former facility’s effluent in part because of the recent use of ultra-clean sampling and analytical techniques. One sample, in February 2002, exceeded the chronic WQO. This value is 30 times higher than average effluent concentrations and does not represent normal operating conditions. This value is still more than an order of magnitude below the acute WQO. No other samples have exceeded the chronic WQO. Based on the median effluent mercury concentration, the District’s annual mass load has decreased.
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Figure 2. Effluent water quality data for the former facility (median values for 1997-1999 river discharge periods) and current facility (monthly average values) compared to the lowest applicable chronic and acute WQOs for a) cyanide, b) copper, and c) mercury. The “X” symbols in the figure for cyanide indicate non-detected values at those detection limits. 

Table 4. Summary statistics of monthly averages for constituents of concern in the District’s river-discharged effluent for pre-activated sludge (November-April, years 1997-1999) and post-activated sludge (November 2001 – April 2002). 

	Pollutant
	n
	Min or Reporting Limit (µg/L)
	Maximum (µg/L)
	Median (µg/L)
	Mass Load (103 kg/yr)

	Former Facility
	
	
	
	
	

	Cyanide
	43
	<3
	4
	<3
	<0.032

	Copper
	43
	<2
	4
	<2
	<0.021

	Mercury
	43
	<0.01
	0.02
	<0.01
	<0.0001

	Current Facility
	
	
	
	
	

	Cyanide
	6
	<3.0
	7.0
	<5.0
	<0.053

	Copper
	6
	3.6
	13.0
	4.4
	0.05

	Mercury
	6
	0.0026
	0.15
	0.004
	0.00004

	Bold, italicized values exceeded their respective minimum WQOs given in Section 3; comparing minimum and median values to chronic WQOs and maximum values to acute WQOs.


4.3 Other Sources of Constituents of Concern to the Napa River and San Pablo Bay

As part of RMP efforts, Davis et al. (2001) estimate annual loads to the Bay from sources of selected constituents of concern. The constituents addressed in that report include mercury and copper, among others. Sources evaluated for both of these constituents included publicly-owned treatment works (POTW) and industrial discharges, urban runoff, atmospheric deposition, rivers, in-bay cycling (e.g., sediment re-suspension), vessels, and dredging. 

Mercury sources were also investigated and quantified as part of the San Francisco Bay draft mercury TMDL (SF RWQCB, 2000). Sources of mercury identified include POTW and industrial discharges, direct atmospheric deposition, rivers, within Bay sources (background load, urban runoff, Guadalupe River watershed), and sediment remobilization. Loadings from each of these sources were determined for various segments of the Bay (lower South Bay, South Bay, Central Bay, San Pablo Bay, and Suisun Bay). Available loading estimates to San Pablo Bay for constituents of concern are presented in Table 5.

Table 5. Mass balance summaries (103 kg/yr) for copper and mercury in San Pablo Bay. 

	Metal
	POTW/ Industrial Discharges
	Benthic Remobil-ization
	Atmos-pheric Inputs
	Central Valley River Inputs
	Bay Area River Inputs
	Total

	Copper
	3
	129
	2
	46
	(1)
	180

	Mercury
	0.011
	0.25
	0.002
	0.61
	0.025
	0.90

	Sources: SF RWQCB (2000) for mercury, and Rivera-Duarte and Flegal (1997) for copper. 

(1) Included in estimate of Bay Area river inputs.


4.3.1 POTW and Industrial Discharges

Beginning in the 1950s and continuing into the 1980s, municipalities and industries discharging wastewater to the Bay have constructed secondary and advanced secondary treatment plants. In addition, municipalities implemented industrial pretreatment programs in the 1970s and 1980s and have implemented pollution prevention programs for specific toxic constituents in the 1990s. The net effect of these treatment, pretreatment and pollution prevention programs has been a significant decrease in loadings of essentially all constituents from municipal and industrial sources. For example, loadings of biodegradable organics and suspended solids from municipal treatment plants have decreased by over 75% since 1955 (Condit, 1987). Significant reductions in municipal and industrial loadings of trace elements and trace organics have also occurred. The result of these reductions is that municipal and industrial loadings generally comprise a small percentage of the total loadings of constituents of concern to the Bay-Delta and that conventional constituents are no longer considered to present problems in the Bay (historically such problems included low dissolved oxygen, odors, and floating material). 

An evaluation of POTW metals loads to the Bay was performed as a part of this study. Results of this analysis are presented in Table 6. Average concentrations of metals in effluent were calculated from the most recently available NPDES monitoring data. Average annual loads were estimated as the product of reported average discharge flow rates and effluent concentration for each metal (using appropriate unit conversions, etc.), as cited in the most recently available draft or final NPDES permits. Note that the total loads (in kg/year) do not equal the total loads (in 103 kg/yr) estimated by others, as given in Table 5. The range in values indicates the variability in the estimates presented.

Table 6. Estimated copper and mercury loads to San Pablo Bay from POTWs. 

	Municipal Dischargers
	Average Annual Loads

	
	Avg. Flow, mgd
	Copper, kg/yr
	Mercury, kg/yr

	City of Benicia
	2.3
	23.2
	0.07

	City of Calistoga(1)
	0.63
	4.1
	0.01

	Central Contra Costa SD
	43.1
	334.7
	2.15

	Cities of Hercules/Pinole/Rodeo
	2.4
	16.6
	0.02

	Las Gallinas Valley SD(1)
	2.2
	14.0
	0.03

	Napa SD(1)
	15.4
	40
	0.05

	Novato SD(1)
	5.4
	33.7
	0.07

	City of Petaluma(1)
	5.2
	27.9
	0.07

	Sonoma Valley Co. SD(1)
	2.6
	33.1
	0.08

	Vallejo San. & Flood Control
	11.4
	317.8
	0.77

	Town of Yountville
	0.24
	3.1
	0.00

	Total Flows and Loads
	90.9
	848
	3.31

	(1) These facilities reclaim wastewater in summer. Bay mass loading estimates presented in this section have been adjusted accordingly.

Shaded cells indicate no data are available. Values shown are computed from the average concentration values for the other facilities.


4.3.2 Urban Runoff Inputs

Urban runoff from small tributaries (including storm drains) has been identified as a potentially significant source of some constituents to the Bay. These tributaries convey constituents deposited and washed off in the watershed as well as constituents from other sources. All other factors being equal, watersheds with more soil erosion will tend to contribute more metals to the Bay. 

Potential sources of mercury to urban stormwater include improperly disposed paints, thermometers, caustic soda, dental fillings, contact lens solutions, and fluorescent lights. The total mercury entering the Bay from small tributaries, primarily draining urban areas, is estimated to be 58-278 kg/yr (SF RWQCB, 2000). The wide range of this estimate indicates the need for more data to quantify this loading term. There is also no information on the species of mercury entering the Bay from urban areas.

Urban runoff is also a common source of copper. Copper is ubiquitous in the urban environment, present in background sources (rainfall, tap water, soil, vegetation) as well as several human-generated sources such as paint; solar cells; pesticides; automobile brakes, tires and emissions; concrete; and metal products. In Santa Clara Valley, 83% of the average annual load of copper in stormwater runoff came from residential/ commercial areas (Woodward-Clyde Consultants, 1992). However, the monitoring data did not indicate any direct correlation with particular land uses, implying that multiple or watershed-wide sources are prevalent.

4.3.3 Atmospheric Inputs

Constituents in the air may be directly deposited to the Bay surface or may reach the Bay indirectly via runoff from surrounding land areas. No systematic studies have been conducted to evaluate the magnitude of air deposition and its relative significance of contribution to the total constituent loading to the Bay. Some preliminary evaluations have been conducted that provide an indication of the potential significance of both direct and indirect atmospheric deposition as pathways for mercury and copper. 

An atmospheric deposition Pilot Study is being conducted under the RMP to begin to quantify this important pathway of constituents to the Bay. The first phase of the Pilot Study focused on the trace element component (specifically copper, mercury, and nickel. Sample collection began in April 1999 and was conducted every 14 days through July 2000. It was estimated that direct atmospheric deposition contributes 27 kg/yr and indirect atmospheric deposition may contribute another 55 kg/yr of total mercury to the Bay. Results from this study for copper are not yet available to the public. However, preliminary findings indicate that atmospheric deposition accounts for less than two percent of the total load for copper.

Atmospheric deposition sources of mercury were also evaluated in the Draft TMDL for Mercury (SF RWQCB, 2000). Estimates suggested that direct atmospheric deposition to the Bay accounts for 1-3 kg/yr of mercury, which is less than one percent of the total load. 

4.3.4 Riverine Inputs

Sacramento and San Joaquin Rivers are important sources of metals to the Bay. Sources of metals from these upland watersheds include all of the other source categories to the Bay (urban runoff, permitted dischargers, atmospheric deposition), plus potentially greater sources such as soil erosion, mining activity, and geothermal springs. As indicated in Table 5, riverine inputs are the second largest source of copper and the largest source of mercury to the Bay. 

4.3.5 In-Bay Cycling

Sediment remobilization has been identified as a significant source of some constituents to the Bay. Historic mining activities during the hydraulic mining era of the 1800s contributed over one billion cubic yards of sediment to the northern portion of the Bay. Over time, the deposited sediment is slowly being re-exposed through sediment remobilization (scour, suspension, re-deposition), resulting in a net input of copper, mercury, and other constituents. These physical disturbances are caused by both natural phenomena (wind, tides, inflows, aquatic life activity) and human activities (such as dredging and barge traffic). 

Biological cycling of metals and other constituents is primarily a process mediated by phytoplankton. During algae blooms, large amounts of dissolved nutrients (including metals) may be incorporated into organic matter. As the algae decompose, constituents are mineralized back to inorganic forms. Benthic re-mobilization of sediments may also contribute to dissolved constituent fluxes if coupled with desorption.

5 Assessment of Water Quality Impacts

In this section, the significance of constituent mass loadings and concentration changes related to the District’s treatment process change is assessed for the Napa River and San Pablo Bay. This analysis pertains to the permitted river discharge period (wet season) only. 

5.1 Incremental Impacts on Mass Loadings

Mass loading estimates are computed to put the effect of the District’s increased discharge concentrations of copper, mercury, and cyanide in context with total mass loadings or ambient receiving water conditions. Assuming that the facility discharges wastewater of a reasonably typical quality, the relative contribution of the metals assessed here would be representative of the relative contribution of other constituents.

The effluent flow rate used for the mass load estimates is 15.4 mgd over a river discharge period of 183 days. Median effluent constituent concentrations over the past season of river discharges are used for constituents assessed in the mass loading calculations. 

Copper and mercury loadings to San Pablo Bay were presented in Section 4. These loadings were used to assess the incremental loadings increases to San Pablo Bay from the facility's altered discharges. Percent contributions of municipal dischargers and the facility to total annual mass loading to San Pablo Bay are presented in Table 8. 

Table 7. Percent of estimated total annual mass loads to San Pablo Bay contributed by municipal discharges and the District. 

	Constituent
	% from all Municipal Dischargers
	Percent from Napa Previously
	Percent from Napa Currently

	Copper
	1.42%
	0.012%
	0.022%

	Mercury
	1.23%
	<0.012%
	0.006%


Municipal dischargers are estimated to contribute a small percentage of the total mass loads of copper and mercury to San Pablo Bay. As shown in Table 7, the increase in the District’s discharged concentrations results in a potential increase of approximately 0.01% in their contribution to San Pablo Bay’s total annual mass loading of copper. 

Partially because of the improved analytical techniques, the median value for total mercury concentrations is lower for the current facility compared to the former facility. Based on the median values, the facility’s mass load contribution of mercury appears to have decreased by 0.006%.

5.2 Incremental Impacts on Water Quality

Routine and supplemental monitoring data for the receiving waters and effluent were described in Section 4. Based on these sources of information, the extent of the incremental effect on ambient water quality of increased discharge of constituents of concern from the facility is discussed here. 

The discussion for cyanide is unique to that compound. Other conventional constituents and parameters in the current facility’s effluent are not dissimilar to the former facility’s effluent. Odor problems, the root cause for the process change, have greatly improved since the new facility came on-line.

The discussion for copper is assumed to be representative of other metals, which have similar physico-chemical properties. Because the concern is greatest for copper (based on the Reasonable Potential Analysis performed by Regional Board staff), the impacts from other metals is expected to be less than that presented here.

The discussion for mercury is assumed to be representative of other bioaccumulative compounds. Mercury represents the worst-case scenario because of the one exceedance of its WQO (no other bioaccumulative compounds have exceeded their WQOs).

5.2.1 Cyanide

Cyanide has been detected in 4 of 6 effluent samples since the activated sludge process began discharging to the Napa River. The District’s effluent cyanide concentrations are similar to that found for other Bay Area dischargers.

The applicable criteria for cyanide are an unresolved issue. The values, intended to protect against toxic effects to aquatic organisms, are based on laboratory-condition tests using free cyanide. Cyanide is rarely detected in San Francisco Bay.

The Water Environment Research Foundation (WERF) is researching treatment operations as well as the analytical techniques for measuring cyanide, because most treatment facilities (including Napa’s) appear to discharge at greater concentrations than their effluent. The WERF report
 was due in late 2001 but has not yet been published. A report of ambient concentrations in the Bay is due in May 2003, followed by a proposed site-specific objective due in June 2003. The District is participating in these efforts. 

Because of the limited concern for toxic effects of cyanide in the receiving waters, no basin-wide estimates of mass loads have been made.

5.2.2 Copper 

San Pablo Bay is currently on the State’s 303(d) list for copper. The minimum total copper WQOs in the Napa River near the District’s outfall are 11.8 µg/L (chronic) and 17.7 µg/L (acute), accounting for translator effects. The effluent’s median total recoverable copper concentration during river discharge periods has increased from <2 µg/L for the former facility (1997-1999 data) to 4.4 µg/L for the current facility (2001-2002 data). Effluent copper concentrations from the facility once exceeded the chronic WQO since the current facility began discharging to the Napa River in November 2001. 

Total recoverable copper concentrations measured at seven stations in the Napa River sampled for the Translator Study averaged 5.36 µg/L, 22% higher than the median river-discharged effluent concentrations. Total recoverable copper concentrations measured at the mouth of the Napa River (RMP Station BD50) had a median value of 5.74 µg/L, 30% higher than river-discharged effluent concentrations. Thus, the effluent generally dilutes copper concentrations in the Napa River and is below Basin Plan water quality objectives.

The mass load of total recoverable copper from the District’s effluent appears to have approximately doubled for the new facility, based on the fact that discharged concentrations have increased. However, the load increase represents an increase of only 0.01% change in its contribution to San Pablo Bay.

5.2.3 Mercury

San Pablo Bay is on the State’s 303(d) list for mercury. Observed effluent mercury concentrations have decreased from a median value of <0.01 µg/L to 0.004 µg/L. The comparison between past and current mercury concentrations is hindered by the fact that the District began using ultra-clean sampling and analytical techniques in June 1999. Since the new facility began discharging to the Napa River in November 2001, the measured concentration of mercury in discharged effluent has exceeded the WQO of 0.025 µg/L on one occasion, and this appears to have been an aberration. 

Total recoverable mercury concentrations measured at the mouth of the Napa River (RMP Station BD50) had a median value of 0.0096 µg/L, approximately double effluent concentrations. Thus, effluent appears to dilute the receiving water for mercury. 

Mercury in water is of concern for bioaccumulative effects. As such, the mass load contribution is an important aspect. The mass load contribution has potentially decreased from <0.012% to 0.006% of the total load estimate to San Pablo Bay. 

6 Evaluation of Consistency with Antidegradation Policy

6.1 Basis for Findings

The impact of the increased facility discharge has been evaluated by 1) examining the magnitude of increase in mass loadings of specific constituents in comparison to other Bay loadings and 2) examining the change in ambient water quality that will result for selected constituents. 

Section 5 summarizes available information about the relative concentrations of copper, mercury, and cyanide in the District’s effluent, and the magnitude of the proposed facility’s increase on total loadings of these constituents to San Pablo Bay. These results have been used to estimate comprehensive water quality impacts of the process change.

6.2 Issues Related to 303(d)-Listed Constituents

A debate currently exists as to whether federal and state laws and regulations allow projects to add mass loadings of 303(d)-listed constituents to a listed water body. Recent staff determinations by the Regional Board and USEPA have held that such increased loadings are not allowable until a TMDL has been completed for the listed constituent. The argument for this position is that any increase in mass loadings contributes to violations of water quality objectives and that the Bay has no capacity to assimilate any additional mass loadings of 303(d)-listed constituents. It is inferred that water quality objectives are currently exceeded, since such exceedances are prerequisites for 303(d) listing. It is also inferred that no “assimilative capacity” exists, on the strength of the listing itself. Based on this interpretation of existing regulations (40 CFR 122.44(d)), the Regional Board has issued NPDES permits which impose current performance-based mass limits on 303(d)-listed constituents. 

Staff has cited the antidegradation policy as one reason for this determination. Under the federal antidegradation policy, “existing in-stream water uses and the level of water quality necessary to protect the existing uses shall be maintained and protected.”  It is argued that, where uses are deemed to be impaired through the 303(d) listing process, the level of water quality necessary to protect existing uses is not being attained. It is therefore argued that any additional loading would interfere with the required improvement in water quality. The staff interpretation is that such an increase in mass loading would not be consistent with the antidegradation policy. 

There are several counter arguments to the above positions and interpretations. In each counter argument cited below, the key issue involves the magnitude of water quality impact associated with the proposed increase in loading. 

In the 1992 case of Oklahoma v Arkansas, the US Supreme Court found that the Clean Water Act and supporting regulations do not require that a new discharge to 303(d)-listed waters be prohibited. This case found that new discharges are not judged to contribute to water quality objective violations unless a measurable water quality impact would result. The Supreme Court held that no provision in the Clean Water Act or supporting regulations existed which would preclude the new discharge. By extension, this argument can be extended to the case of expanded discharges, which would increase mass loadings to a 303(d)-listed water. By inference, no provisions in law or regulation exist which would preclude such increases. 

Under the TMDL program, a holistic load reduction plan is developed which will result in the attainment of water quality standards. Is it understood that this plan may allow increases in loadings from some sources, as long as the total loading is reduced. This circumstance is likely to be encountered, where the prevention of increase in some minor sources will be largely unavoidable or prohibitively expensive whereas reductions in other sources may be cost effective, by comparison. Therefore, it is not a foregone conclusion that increases in some existing discharges, or new discharges, may not be allowed in 303(d)-listed waters as the result of TMDL determinations.

The mercury TMDL report prepared by the Regional Board makes this point. The report finds that the doubling of existing loadings from POTWs (or, on the other extreme, complete removal of current loadings from POTWs) would not measurably impact mercury levels in fish in the Bay. This document focuses on efforts to control large, previously uncontrolled sources of mercury input to the environment.

Once the TMDL and load allocation is complete and approved, every NPDES permit in the listed water body must be consistent with the TMDL. In such cases, prior actions by the Regional Board to allow increases in permitted capacity to dischargers will not preclude the Board’s ability to limit mass loadings of 303(d)-listed constituents in accordance with an approved TMDL and wasteload allocation. As such, the TMDL itself, rather than the antidegradation policy, is the appropriate vehicle under the Clean Water Act to sort out whether mass loading limits are needed for 303(d)-listed constituents.

At the State of California level, the Porter-Cologne Act states that the quality of waters of the state shall be regulated to attain the highest quality reasonable. Where an increased discharge to serve planned community growth and housing would not result in a significant change in ambient water quality, it can be argued that such an increase is reasonable. Under Porter-Cologne, Section 13241, “it is recognized that it may be possible for the quality of water to be changed to some degree without unreasonably affecting beneficial uses.”  Such provisions are clearly applicable in cases where small increases from minor sources result in immeasurable or relatively minor changes in water quality. The permitting guidance issued by the SWRCB in 1990 addresses these cases and provides guidance to Regional Boards that such increases are consistent with the purpose and intent of the antidegradation policy. These provisions and interpretations of the Porter-Cologne Act apply equally to 303(d)-listed waters and unlisted waters.

NPDES permits in the Bay region have been written to limit mass loadings of bioaccumulative 303(d)-listed constituents to existing loadings. In such cases, increases in permitted capacity would have no legal or practical consequence regarding the 303(d)-listed constituent in question. With allowable mass loadings capped at existing levels, the linkage between permitted capacity and mass loadings is broken. Therefore, the antidegradation analysis, which is keyed to increases in permitted capacity, would not need to address those constituents for which a mass cap (which would be less than the mass loading at permitted capacity) is established in the permit. In effect, the finding of the antidegradation analysis for those constituents would be “no water quality change”.

The conclusion derived from the above analysis is that the determination of consistency with the antidegradation policy is not impacted by 303(d) listings or the legal interpretations arising from those listings. If, on the one hand, 303(d) listings lead to immediate mass limits on specific constituents in NPDES permits, then concerns regarding mass increases under antidegradation will be alleviated. If, on the other hand, immediate mass limits are not required, the TMDL process will lead to appropriate conclusions regarding ultimate mass limits, independent of antidegradation concerns. In the interim, an antidegradation analysis, performed in accordance with the guidance described in State Water Resources Control Board’s Administrative Procedures Update Number 90-04, will provide a process to address antidegradation issues for all discharge constituents.

6.3 Significance of Water Quality Changes and Findings

Primary findings in this analysis are that the loadings of constituents in the District’s discharge associated with the facility’s process change produce minor effects that are not significant. The source loading tables indicate that the mass load of copper to San Pablo Bay increases by 0.01% for the new facility. Similar magnitudes can be expected for other metals. For other constituents, the mass load to the receiving waters is likely to decrease with the improved treatment process.

Based on these quantitative results and qualitative discussion, it is concluded that the impact of the proposed increase will not have a measurable impact on ambient levels (water, sediment or biota) of any constituents contained in the facility’s discharge. Direct estimates of changes in constituent concentrations in surface sediments or biota were not performed, due to the complexity and uncertainty involved in such an analysis. As a result, in this analysis, such changes in sediment and tissue concentrations can only be inferred from the water column results.

Further, the process change – indeed, designed to improve effluent water quality – will not adversely impact beneficial uses of the Napa River and San Pablo Bay. As a result of the findings of this analysis, the proposed discharge is consistent with the purpose and intent of the federal and state antidegradation policies.

It must be reiterated that activated sludge is the best practicable technology for treating typical Bay Area wastewaters. Addition of this process was subjected to the environmental analyses in an environmental impact report. For the Napa Sanitation District, this new process augments the less effective oxidation ponds process for an overall improvement in water quality. The fact that monitoring data during the first year of operation indicates some inconsistencies in operation should not be construed to imply that the receiving waters will be degraded in any manner.
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� Air concerns were raised by local citizens and regulatory agencies


� See Basin Plan at 4-13.


� See 40 CFR §131.38(b)(1)(note b)(criteria apply to California waters except for those waters subject to the San Francisco Bay Region’s Basin Plan, wherein the Basin Plan still applies).


� See Order No. 00-059 at Table 5.


� Data are available at the RMP web site (http://www.sfei.org/rmp/rmpwater.htm).


� This study is on-going.


� Multiple samples from any given month (sampling was more frequent during the first two months of operation of the activated sludge process) are averaged to obtain monthly values. 


� The study is titled “Cyanide Formation and Fate in Complex Effluents and its Relation to Water Quality Criteria”.
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