Issue 3:	Criteria to Rank Toxic Hot Spots in Enclosed Bays and Estuaries of California



Present Policy:	None.



Issue Description:  	The development of criteria for the priority ranking of toxic hot spots in enclosed bays and estuaries is required by the California Water Code.  This section reviews the statutory requirements, programmatic considerations, various ranking systems, and presents a recommended system for use in the Water Quality Control Policy.  



The site ranking criteria proposals were first discussed at the January 7, 1993 SWRCB Workshop.  At that workshop, the SWRCB directed the staff to conduct a staff workshop to solicit public comment.  Staff workshops were held on January 26 and 28, 1993.  Since that time the SWRCB has developed several versions of the ranking criteria (e.g., DWQ/SWRCB, 1995; SWRCB, 1997d).  The SWRCB and RWQCB staff have discussed the ranking criteria with the BPTCP Advisory Committee and solicited their comments. 

Background

The California Water Code, Section 13393.5, requires the State Water Board to develop and adopt criteria for the priority ranking of toxic hot spots in enclosed bays and estuaries.  The criteria are to "take into account pertinent factors relating to public health and environmental quality, including but not limited to potential hazards to public health, toxic hazards to fish, shellfish, and wildlife, and the extent to which the deferral of a remedial action will result or is likely to result in a significant increase in environmental damage, health risks or cleanup costs."



The role of the ranking criteria is to provide a priority list of sites based on the severity of the identified problem.  The Water Code calls for waste discharge requirements to be reevaluated in the ranked order.  Water Code Section 13395 states, in part, that the Regional Boards shall "initiate a reevaluation of waste discharge requirements for dischargers who, based on the determination of the Regional Board, have discharged all or part of the pollutants which have caused the toxic hot spot.  These reevaluations shall be for the purpose of ensuring compliance with water quality control plans and water quality control plan amendments.  These reevaluations shall be initiated according to the priority ranking established pursuant to subdivision (a) of Section 13394 and shall be initiated within 120 days from, and the last shall be initiated within one year from, the ranking of toxic hot spots."



The priority ranking for each site is to be included in a Regional Toxic Hot Spot Cleanup Plan which describes a number of factors including identification of likely sources of the pollutants that are causing the toxic characteristics and actions to be taken to remediate each site.  The regional list of ranked hot spots will be consolidated into a statewide prioritized list of toxic hot spots, and included in the consolidated toxic hot spot cleanup plan.



Within specified periods of time, waste discharge requirements for each source identified as contributing to a toxic hot spot are to be reviewed and revised (with certain exceptions) to prevent further pollution of existing toxic hot spots or the formation of new hot spots.  The reevaluation of permits is to be conducted in the order established by the priority ranking of hot spots.

Assumptions and Limitations of the Ranking Criteria

The Water Code Section 13393.5 requires that the criteria take into account "pertinent factors relating to public health and environmental quality, including but not limited to, potential hazards to public health, toxic hazards to fish, shellfish, and wildlife, and the extent to which the deferral of a remedial action will result or is likely to result in a significant increase in environmental damage, health risks or cleanup costs."



In addition to the considerations stipulated in Water Code Section 13393.5, several assumptions were applied to the evaluation of the various alternative ranking systems.

Assumptions

1.	Criteria should address broad programmatic priorities.

 

2.	Ranking should be based on existing information at the time of ranking; additional studies should not be required for the purpose of setting priorities on candidate or known toxic hot spots.



3.	Assessment of cost and feasibility of remedial actions for a site will be considered in toxic hot spot cleanup plans but factors that influence cost will be considered as part of the ranking criteria (e.g., estimates of areal extent of a toxic hot spot).



4.	The best available scientific information will be used to evaluate the data available for site ranking.

Limitations

The ranking criteria are intended to provide the relative priority of a site within the group of sites considered to be candidate or known toxic hot spots.  Since not all sites will have the same scope and quality of information available at the time of ranking, this placement should be founded in measures of the potential for adverse impacts.  The determination that some adverse impacts are occurring at the sites will have been made previously to the ranking and in accordance with the definition of a toxic hot spot.  While the ranking should reflect the severity of the demonstrated adverse impacts, the full scope of ecological and human health impacts will likely not be characterized at the time of ranking, and therefore, should not be the goal of the ranking criteria. These impacts may be addressed as part of the activities conducted pursuant to the cleanup plans.  The ranking criteria should provide a mechanism to discriminate among all those sites considered to be toxic hot spots (using the Water Code definition or another more specific definition) and thereby provide for a placement of each site relative to other sites under consideration.



The ranking criteria are not to be used to define a toxic hot spot.  The determination of whether a site qualifies to be considered a toxic hot spot is a previous step.



The ranking criteria are not to be used to define cleanup actions or establish cleanup levels.  The actions to be undertaken to cleanup or remediate a site will be developed on a case-by-case basis for each site.  The considerations to be addressed at all sites, together with special considerations for each site, will be described in the cleanup plans required by Water Code Section 13394.





Alternatives:	Four ranking systems are presented for consideration.  Two of these systems were developed for purposes somewhat different than those of the BPTCP.  These are the Clean Water Strategy used by the SWRCB in the past for resource allocation and the Hazard Ranking System used by US EPA for Superfund site prioritization.  These systems are offered for consideration because they are established and have been used with success for their respective purposes.



1.	Use the Clean Water Strategy approach for ranking toxic hot spots.



The SWRCB's Water Quality Coordinating Committee, in 1990, developed the Clean Water Strategy (Strategy) as a management tool to provide a common framework for applying the collective professional judgment of SWRCB and RWQCB staff to identify and prioritize water quality problems.  The Strategy consists of six phases which, to date, have been partially implemented.  These phases are:  (1) collecting water quality information, (2) comparing and ranking the importance and the condition of water bodies, (3) setting priority on work required to address threats and impairments of water quality identified in Phase 1, (4) allocation of staff and contract resources to the list generated in Phase 3, (5) implementation of the funded work, and (6) review and assessment of results and products.  CWS rankings are developed through a collective professional judgment process.  This process uses criteria and numerical ratings to allow statewide staff to separate and group waters in five levels of importance (value of the resource) and within each level of importance, to group the severity of problems in five levels.  The CWS does not rely on formulas or weighted criteria in developing rankings.  The CWS process relies on a series of "bite size" judgments and groupings, which when combined result in general consensus on final rankings.



Phases 1 and 2 of the Strategy might be applied to satisfy the Water Code requirements for Toxic Hot Spot ranking in the BPTCP.  While the basic purpose of the Strategy is to prioritize responses to water quality problems (similar to Toxic Hot Spot ranking) there are some fundamental differences in purpose and approach between the Strategy and the requirements of the BPTCP.  The most fundamental difference is that the Strategy creates priorities for work based on ranking of entire water bodies whereas the Hot Spot Ranking is intended to address hot spots which, except in extraordinary cases, are likely to be localized areas.  In addition, the Strategy must consider a number of water quality impairments other than those caused by toxic pollutants.  For instance, depressed levels of dissolved oxygen should be considered in the Strategy but would be excluded for BPTCP purposes.  A third difference is that the Strategy generates independent ranked lists for several classes of water bodies (such as rivers, lakes, and wetlands), while the BPTCP is required to rank hot spots together, irrespective of the type of water body (such as wetlands; fresh, brackish, and marine portions of estuaries; and bays).  Finally, the Strategy rankings are designed to support Phases 3 and 4; i.e., proposed responsive actions and allocation of resources.  In the BPTCP, determination of likely responsive actions to hot spot designations are included as part of Toxic Hot Spot Cleanup Plans and are not included in the ranking process.



Since the Strategy was developed before the BPTCP was established, it will likely be modified to incorporate new information from the BPTCP.  A likely outcome of this modification will be that the toxic hot spot rankings will be included as one of the many factors used to develop water body rankings in the Strategy.   



2. 	Use the ranking system developed for the federal Superfund Program (i.e., Hazard Ranking System).



The Hazard Ranking System (HRS) was developed as part of the implementation of the national Superfund program (US EPA, 1990).  The HRS is designed to score the relative threat associated with actual or potential releases of hazardous substances from specific sites and to rank the site on the National Priority List for Superfund cleanup.  The HRS provides a numerical value derived from the assessment of four different environmental pathways each evaluated for three specific factors.  The pathways are:  (1) ground water migration, (2) surface water migration, (3) soil exposure, and (4) air migration.  The three factors are (1) the likelihood of release, (2) waste characteristics, and (3) targets.  Through a series of steps, each pathway is assigned a numerical score which integrates the assessment of the three factors for that pathway.  The pathway scores are then combined to produce the final site value.  The site is ranked against other sites based on this final site value; larger numeric values receive a higher priority.



The actual derivation of a final site value is a rather complex process that requires a significant amount of site-specific information.  Some steps in the process are common to all four pathways while others are specific to the particular pathway under consideration.



While the HRS provides a somewhat consistent treatment of sites for ranking purposes, the requirement of extensive evaluation makes it rather cumbersome and time consuming process.  Furthermore, this system still requires a number of assumptions and professional judgment in order to complete the evaluation and ranking.  The HRS was developed under guidance from Congress that the system "to the maximum extent feasible, . . . accurately assesses the relative degree of risk to human health and the environment posed by sites and facilities subject to review" (Fed. Reg. Vol 55, No. 241, pg 51532).  Although this directive does not constitute a mandate for a full risk assessment before ranking, it has been interpreted to require a more detailed analysis (as evidenced by the HRS) than required for the purposes of the BPTCP.  The level of details required to complete an HRS evaluation does not seem justified for BPTCP purposes.



Furthermore, the HRS is designed to emphasize threats to human health.  For example, two of the three factors in the surface water-overland/flood migration path address human exposure (drinking water threat and human food chain threat), and one factor addresses environmental threats (sensitive environments).  The scores for these factors further emphasize human health by allowing a maximum score for drinking water and food chain factors of 100 but only a maximum of 60 for environmental threats.  



When scores are computed for the final site value, the emphasis clearly falls on human health considerations.  This is in contrast to the BPTCP where human health and environmental (aquatic life and wildlife) considerations are given equal weight.  





3.	Use a ranking approach based on beneficial uses to be protected; chemical values in tissues, sediment and water; and other factors required by law (Weighted Numerical Toxic Hot Spot Ranking Criteria).  These ranking criteria rank potential and candidate or known toxic hot spots separately.



The ranking system presented below has been designed to (1) provide a site-specific refinement of the Clean Water Strategy and (2) address specific requirements of the BPTCP (Water Code Sections 13390 et seq.).

Weighted Numerical Ranking Criteria

A value for each criterion described below should be developed provided appropriate information exists.  Any criterion for which no information exists should be assigned a value of zero.  The sum of the values for the six criteria will serve as the final ranking score.  The maximum score is 80.  In developing the score for each criterion an initial value is identified and then adjusted by one or two correction factors as appropriate.  The Alternative 3 weighted criteria follow:



A.	Human Health Impacts



Potential Exposure:  Select from the following the applicable circumstance with the highest value:



Human Health Advisory issued for consumption of non-migratory aquatic life from the site (assign a value of 5); Tissue residues in aquatic organisms exceed FDA/DHS action level (3); Tissue residues in aquatic organisms exceed MTRL (2).



Potential Hazard: Multiply the exposure value selected by one of the following factors:



	Pollutant(s) of concern is(are) known or suspected carcinogen� with a cancer potency factor or noncarcinogen with a reference dose (assign a value of 5); Pollutant(s) of concern is(are) not known or suspected carcinogens without a cancer potency factor or another pollutant potentially causing human toxicity (other than cancer)(3); other pollutants of concern (1).



B.	Other Beneficial Use Impacts



1.	Rare, threatened, or endangered species present:  Select from the following the applicable circumstance with the highest value and one other value if applicable.  Do not use any species twice:



Endangered species exposed to or dependent on the site (assign a value of 5), Threatened or rare species exposed to or dependent on  the site (4), Endangered, threatened or rare species occasionally present at the site (3).



Multiply each identified value by 2 if multiple species are present in any category.  Add all resultant values for final Criteria B1 value.
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2.	Demonstrated aquatic life impacts:  Select one or more value(s):



Community impairments associated with toxic pollutants (assign a value of 5), statistically significant toxicity demonstrated with acute toxicity tests contained in this policy or acceptable to the SWRCB or the RWQCBs (4), Statistically significant toxicity demonstrated in chronic toxicity tests acceptable to the BPTCP (3), reproductive impairments documented (2), toxicity is demonstrated only occasionally and does not appear severe enough to alter resident populations (1).



Multiply each value by 2 if the demonstrated effects exceed 80 percent of the organisms in any given test or 80 percent of the species in the analysis.

 

3.	Chemical measures�:



Any chemistry data used for ranking under this section should be no more than 10 years old, and should have been analyzed with appropriate analytical methods and quality assurance. 



 i.	Tissue residues exceed NAS guideline (assign a value of 3), at or above State Mussel Watch Elevated Data Level (EDL) 95 (2), greater than State Mussel Watch EDL 85 but less than EDL 95 (1).

	

ii.	Water quality objective or water quality criterion:  Exceeded regularly (greater than 50 percent of the time) (assign a value of 3), infrequently exceeded (less than or equal to 50 percent of the time) (2).



iii.	Sediment values (sediment weight of evidence guidelines recommended for State of Florida):  Above the Probable Effects Level (PEL)� (3), between the TEL� and PEL (2).  For a substance with no calculated PEL:  Above the effects range median� (ERM) (2), between the effects range lowest 10 percent (ERL) and ERM (1).



If multiple chemicals are above their respective EDL 85, water quality objective or sediment value, select the chemical with the highest value for each of the criteria (i) through (iii) above.  Add the values for (i) through (iii) (above) to derive the initial value.  Multiply the initial value by 2 if multiple chemicals are suspected of contributing to the toxic hot spot.



C.	Areal Extent of Toxic Hot Spot



Select one of the following values:



More than 250 acres (assign a value of 10), 50 to 250 acres (8), 10 to less than 50 acres (6), less than 10 acres (4).



D.  Pollutant Source



	Select one of the following values:



	Source of pollution identified (assign a value of 5), Source partially accounted for (3), Source unknown (2), Source is an historic discharge and no longer active (1).



Multiply by 2 if multiple sources are identified.



E.	Remediation Potential



Select one of the following values:



Site is unlikely to improve without intervention (4), site may or may not improve without intervention (2), site is likely to improve without intervention (1).



Multiply the selected value by one of the adjustment factors listed below:



Potential for immediate control of discharge contributing to the toxic hot spot or development of source control/waste minimization programs (assign a value of 4), potential for implementation of an integrated prevention strategy involving multiple dischargers (3), site suitable for implementation of identified remediation methods (2).  If site can not be classified (assign a value of 1).

Rationale for the Weighted Numerical Criteria

This section describes the rationale for each of the six criteria listed above.

Human Health Impacts

The human health impacts criterion has two parts:  An estimate of potential exposure and an estimate of potential hazard.  For the exposure estimate the highest score is given if a human health advisory has been issued.  These advisories are an indication that aquatic life used for consumption is severely contaminated (i.e., the beneficial use is severely impaired).  The FDA/DHS action levels  receive a lower score because these values do not take into consideration the site-specific factors of the risk assessments used for human health advisory issued for a site.  A tissue residue level above the MTRL does not by itself demonstrate a waterbody impairment.  MTRLs receive the lowest scores because they are established for a specific consumption rate (6.5 g/day for the EPA Section 304(a) criteria and 23 g/day for the California Ocean Plan) and at a cancer risk level of one in one million.



The potential hazard factor assumes that the risk posed by known or suspected carcinogens with a cancer potency developed or an other pollutant of concern with a reference dose available is greater than the risk posed by pollutants without a cancer potency or reference dose available.  This is consistent with the approach taken in the three Statewide Plans, EPA methods for calculating water quality criteria, and the approaches of OEHHA and DHS.

Other Beneficial Use Impacts

This criterion combines the various factors that should be considered in evaluating impacts on water quality, sediment quality, aquatic life and wildlife.

Rare, threatened or endangered species

This criterion evaluates the exposure or dependence of rare, threatened or endangered species at a known toxic hot spot.  The highest value is assigned if an endangered species is exposed to or dependent upon a site and lower scores if threatened or rare species are exposed to or dependent upon a site.  Exposure of endangered species to a site is considered more severe than regular or occasional presence of rare or threatened species.



If multiple species in the categories are present the value is multiplied by 2.  This value was selected to reflect the additional complexity of the situation when more than one rare, threatened or endangered species is exposed or dependent upon a site.

Demonstrated Aquatic Life Impacts

This criterion is a measure of aquatic life impact from the most severe conditions to less severe conditions.  Measurements of actual measured marine or bay community impairment indicates that there is a direct measurement of impact.  These kinds of impairments are difficult to measure and would only be measurable at the most highly impacted sites.  Lower values are assigned to acute (short-term) and chronic toxicity (long-term or sensitive life stage tests) which serve as indicators of actual impacts.  Reproductive impairments and occasional toxicity are given the lowest values because of the difficulty in interpreting these effects on aquatic life populations.



If multiple species are effected the value is multiplied by 2 to reflect a more severe condition.  This multiplier is also applied if over 80 percent of the test organisms are effected.  This factor will allow for distinctions to be made between moderate and more severe responses of organisms.

Chemical Measures

This criterion has three parts:  (i) Tissue residues, (ii) water quality objectives and water quality criteria, and (iii) sediment values.  As described in the last section of this criterion, if multiple chemicals are suspected of contributing to the known toxic hot spot then the sum of (i) through (iii) is multiplied by "2".  A chemical severity factor is added to the value generated above based on the substance with the most stringent water quality objective.  This factor gives more weight to chemicals that have aquatic life effects at very low concentrations.

Tissue Residues and Water Quality Objectives

Tissue residue levels are very difficult to evaluate in terms of impact on aquatic life but some measures do exist to aid in the interpretation of chemicals bioaccumulated in fish or shellfish tissue.  The NAS (1972) has evaluated tissue residues for several chemicals.  In this criterion, if an NAS guideline is exceeded the highest score is received.  Elevated data levels (EDLs) from State Mussel Watch, are given lower values depending on whether the EDL is above 95 percent or 85 percent.  EDLs are given lower scores because they do not measure actual effect on organisms.  EDLs are included because State Mussel Watch information is generally available and these data are valuable in assessing the relative exposure of organisms to toxic pollutants.



The "water quality objective or water quality criterion" criterion gives a higher value when a water quality objective from the appropriate water quality control plan or the EPA water quality criteria are exceeded regularly.  If an objective is infrequently exceeded a lower score is given.



The California Enclosed Bays and Estuaries Plan and the Inland Surface Waters Plan were nullified by the California Superior Court in 1994.  The objectives in these plans should, therefore, not be used for developing rankings of toxic hot spots.  



In order to provide assistance in interpretation of any available water quality monitoring information the U.S. Environmental Protection Agency (EPA) water quality criteria should be used.  EPA has developed water quality criteria (i.e., Clean Water Act Section 304(a) criteria) for the protection of aquatic life and human health.  For aquatic life, these criteria were derived by a complex method presented in Stephan et al. (1985).  Most of the aquatic life criteria are expressed as four-day averages to be exceeded no more than once every three years on average.



For many priority pollutants, EPA has developed criteria for the protection of human health.  These EPA criteria assume that human exposure to contaminants can result from both drinking water and edible aquatic species.  Therefore, the criteria represent concentrations in water that protect against the consumption of aquatic organisms and drinking water containing chemicals at levels greater than those predicted to result in significant human health problems.  EPA methods for calculating human health criteria date from 1980 when separate equations were presented for exposure resulting from the consumption of aquatic organisms only and from the combined consumption of aquatic organisms and drinking water (Federal Register 45(231):  79347-79356, November 28, 1980).



Most of the criteria listed in the National Toxics Rule for the protection of human health have been updated (new potency factor or reference dose taken from the Integrated Risk Information System (IRIS)). 

Sediment Values

Two related efforts have been completed that provide an alternative approach for evaluating the quality of marine and estuarine sediments.  These are the National Oceanic Atmospheric Administration (NOAA) (Long et al. 1995) and the sediment weight-of-evidence guidelines developed for the Florida Coastal Management Program (1993; MacDonald, 1994).  Please refer to the section of the FED related to the rationale for the specific toxic hot spot definition for a description of these chemical measures.

Areal Extent of Toxic Hot Spot

The rationale for this criterion is to discount smaller sites because these sites will be difficult or perhaps may not be practical to remediate.  This criterion is an estimate only.  If the areal extent is completely unknown this criterion should be assigned a value of zero.  While this estimate may over- or under-estimate the size of the toxic hot spot, we assume that one of the first steps in planning for a cleanup of a known toxic hot spot will be a characterization of the size of the hot spot before any remedial activity occurs.

Pollutant Source and Remediation Potential

These three criteria involve judgments of whether the sources of pollutants are identified, the likely remediation potential, and whether the State and Regional Water Boards are likely to be joined in site remediation by other agencies and the potential dischargers.  These criteria will be based on the experience and judgment of the State and Regional Water Board staff.



The "pollutant source" criterion scores a site on the basis of knowledge of whether the source of pollutant is known.  If the source is a result of a historic discharge (no longer active) a site is given the lowest score because it will be impossible to improve the site by modifying existing practices.  The "remediation potential" criterion is an estimate of whether the site is amenable to intervention and whether waste minimization or prevention �Table  3: Comparison of Sediment�  Screening Levels Developed by NOAA and the State of Florida



SUBSTANCE	�

TEL�State of  Florida�

PEL�

ERM��NOAA 

ERL��

ERM9 ��Organics  ug/kg�������Total PCBs�21.55�188.79�380�22.7�180��Acenaphthene�6.71�88.9�650�16�500��Acenaphthylene�5.87�127.89�44�640���Anthracene�46.85�245�960�85.3�1100��Fluorene�21.17�144.35�640�19�540��2-methyl naphthalene�20.21�201.28�670�70�670��Naphthalene�34.57�390.64�2100�160�2100��Phenanthrene�86.68�543.53�1380�240�1500��Total LMW-PAHs�311.7�1442.0�552�3160���Benz(a)anthracene�74.83�692.53�1600�261�1600��Benzo(a)pyrene�88.81�763.22�2500�430�1600��Chrysene�107.71�845.98�2800�384�2800��Dibenzo(a,h)anthracene�6.22�134.61�260�63.4�260��Fluoranthene�112.82�1493.54�3600�600�5100��Pyrene�152.66�1397.60�2200�665�2600��Total HMW-PAHs�655.34�6676.14�1700�9600���Total PAHs�1684.06�16770.54�35000�4022�44792��Pesticides�������p, p'-DDE�2.07�374.17�15�2.2�27��Total DDT�3.89�51.70�350�1.58�46.1��p,p'-DDT�1.19�4.77�	����Lindane�0.32�0.99�����Chlordane�2.26�4.79��0.5�6��Dieldrin�0.715�4.30��0.02�8��Endrin����0.02�45��Metals   mg/kg�������Arsenic�7.24�41.6�85�8.2�70.0	��Antimony����2�2.5��Cadmium�0.676�4.21�9�1.2�9.6��Chromium�52.3�160.4�145�81.0�370.0��Copper	�18.7�108.2�390�34.0�270.0��Lead�30.24�112.18�110�46.7�218.��Mercury�0.130�0.696�1.3�0.15�0.71��Nickel�15.9�42.8�20.9�51.6���Silver�0.733�1.77�2.5�1.0�3.7��Zinc�124�271.0�280�150.0�410.��                                                                 









programs (implemented through permits) could be used to solve identified problems.  Sites requiring sediment or other remediation or other expensive approaches receive a lower score.  

                                                   

4.	Use a general ranking approach that groups toxic hot spots into categories.  The criteria would be based on impact to aquatic life, human health and water quality objectives; and other factors required by law (Categorical Toxic Hot Spot Ranking Criteria).  



The ranking system presented below has been designed to (1) provide a general criteria for ranking sites, (2) address specific requirements of the Water Code (Water Code Section 13393.5), and (3) establish a categorical ranking of toxic hot spots.  The RWQCBs would be give discretion to rank sites based on the information available.

Categorical Ranking Criteria

A value for each criterion described below shall be developed provided appropriate information exists or estimates can be made.  Any criterion for which no information exists shall be assigned a value of “No Action”.  The RWQCB shall create a matrix of the scores of the ranking criteria.  The RWQCBs shall determine which sites are “High” priority based on the six five general criteria (below) keeping in mind the value of the water body.  The RWQCBs shall provide the justification or reason a rank was assigned if the value is an estimate based on best professional judgment.

Human Health Impacts

Human Health Advisory issued for consumption of non-migratory aquatic life from the site (assign a “High”); Tissue residues in aquatic organisms exceed FDA/DHS action level or U.S. EPA screening levels (“Moderate”).

Aquatic Life Impacts

For aquatic life, site ranking shall be based on an analysis of the substantial information available
.  The measures that shall be considered are:  the sediment quality triad  (sediment chemistry, sediment toxicity, and biological field assessments (including benthic community analysis), water toxicity, toxicity identification evaluations (TIEs), and bioaccumulation.



Stations with hits in any two of the biological measures if associated with high chemistry, assign a “High” priority.  A hit in one of the measures associated with high chemistry is assigned “moderate”, and high sediment or water chemistry only shall be assigned “low”.  In analyzing the substantial information available, RWQCBs should take into consideration that impacts related to biological field assessments (including benthic community structure) are of more importance than other measures of impact.

Water Quality Objectives�

Any chemistry data used for ranking under this section shall be no more than 10 years old, and shall have been analyzed with appropriate analytical methods and quality assurance. 



Water quality objective or water quality criterion:  Exceeded regularly (assign a “High” priority), occasionally exceeded (“Moderate”), infrequently exceeded (“Low”).

Areal Extent of Toxic Hot Spot

Select one of the following values:  More than 10 acres, 1 to 10 acres,  less than 1 acre.Pollutant Source

Select one of the following values:  Source(s) of pollution identified (assign a “High” priority), Source(s) partially known (“Moderate”), Source is unknown (“Low”).

Natural Remediation Potential

Select one of the following values:  Site is unlikely to improve without intervention (“High”), site may or may not improve without intervention (“Moderate”), site is likely to improve without intervention (“Low”).

Overall Ranking

The RWQCB shall list the overall ranking for the candidate toxic hot spot.  Based on the interpretation and analysis of the five previous ranking criteria, ranks shall be established by the RWQCBs as “high”, “moderate” or “low.” 







�

Table 4:  NAS, FDA, and U.S. EPA Limits Relevant to the BPTCP  (ng/g wet weight)

                                         



Chemical�NAS Recommended Guideline� (whole fish)�FDA Action Level or Tolerance� (edible portion)�USEPA Screening Values� (edible portion)��Total PCB�500�2000**�10��Total DDT� 50�5000�300��aldrin�*�300**,***�-��dieldrin�*�300**,***�7��endrin�*� 300**,***�3000��heptachlor�*�300**,***�-��heptachlor epoxide�*�300**,***�10��lindane�50�-�80��chlordane�50�300�80��endosulfan�50�-�20,000��methoxychlor�50�-�-��mirex�50�-�2000��toxaphene�50�5000�100��hexachlorobenzene�50�-�70��any other chlorinated hydrocarbon pesticide�50�-���dicofol�-�-�10,000��oxyfluorfen�-�-�800��dioxins/dibenzofurans�-�-�7x10 -4��terbufos�-�-�1000��ethion�-�-�5000��disulfoton�-�-�500��diazinon��-�-��900�����chlorpyrifos�-�-�30,000��carbophenothion�-�-�1000��cadmium�-�-�10,000��selenium�-�-�50,000��mercury�-�1000**(as methyl mercury)�600��

*Limit is 5 ng/g wet weight.  Singly or in combination with other substances noted by an asterisk.

**Fish and shellfish.

***Singly or in combination for shellfish



Rationale for the Categorical Ranking Criteria

This section describes the rationale for each of the six criteria listed above.  One of the most important features of the categorical ranking criteria is that no criterion is given a numerical value.  Each criterion is given a “High”, “Moderate” and, sometimes, a “Low” value.  This approach gives considerable flexibility to the RWQCBs in establishing the priority of a site. 

Human Health Impacts

 The human health impacts criterion has two parts:  A “High” ranking is given if a human health advisory has been issued.  These advisories are an indication that aquatic life used for consumption is severely contaminated (i.e., the beneficial use is severely impaired).  If tissue levels exceed FDA/DHS action levels receive a “Moderate” ranking because these values do not take into consideration the site-specific factors of the risk assessments used for human health advisory issued for a site.

Aquatic Life Impacts

This criterion combines the various factors that should be considered in evaluating impacts on water quality, sediment quality, aquatic life and wildlife.  In developing a ranking for the aquatic life criterion the RWQCB should consider all available information on a site.  The decision to rank a site “High” under this criterion should take into consideration the substantial evidence (or the weight-of-evidence) (e.g., Fairey et al., 1996: Anderson et al., 1997;  SPARC, 1997; Chapman et al., in press).  If data from more than one type of effect are available that shows effects on organisms then the ranking is higher.  If only high chemical concentrations are found at the site then the site is ranked “Low” because no information is available to show aquatic life beneficial uses are impacted.  



The measurements to be considered for the weight-of-evidence include the individual measures of the sediment quality triad (SPARC, 1997), water toxicity tests (SWRCB, 1993), toxicity identification evaluations, and bioaccumulation (NAS, 1973).  Measures of pollutant bioaccumulation in tissues should be compared to measures of effect on the organism not simply elevated data levels as used in the SMW.  If information is available from biological field assessments (such as benthic community analysis) those data should be viewed by the RWQCBs as having more importance (if data are compared to proper reference conditions) because these types of studies are direct assessments of impacts on organisms in the environment.  As with the other measurements, a good deal of RWQCB judgment is necessary to review and establish priorities using biological field data.

	

Under the ranking scheme the RWQCBs are given flexibility in choosing the critical chemical values for determining the significance of chemical measurements made. 

Water Quality Objectives

The "water quality objective or water quality criterion" criterion results in a higher value when a water quality objective from the appropriate water quality control plan or promulgated EPA water quality criteria are exceeded regularly.  If an objective is infrequently exceeded a lower score is given.



The California Enclosed Bays and Estuaries Plan and the Inland Surface Waters Plan were nullified by the California Superior Court in 1994.  The objectives in these plans will, therefore, not be used for developing rankings of toxic hot spots.  Also, Section 304(a) criteria for the priority pollutants should not be used unless they have been promulgated by EPA or approved as water quality objectives in a water quality control plan.



The definitions of “regularly”, occasionally” and “infrequently” are not stated because of the site- and Region-specific interpretations that will be necessary to use this criterion.  

Areal Extent of Toxic Hot Spot

The results for this criterion is to present an estimate of the areal extent of the toxic hot spot.  No qualitative measure (e.g., “High” or “Moderate”) is required.  Interpretation of this criterion therefore is left to the discretion of the RWQCBs.  RWQCBs may discount smaller sites in their ranking because these sites will be difficult or perhaps may not be practical to remediate or, in the RWQCB’s view they may wish to place higher priority on larger sites or water bodies.  



In practically every circumstance, this criterion is an estimate only. One of the first steps in planning for a cleanup of a known toxic hot spot should be a characterization of the size of the hot spot before any remedial activity occurs.



Natural Remediation Potential

This criterion involves judgments of the likely remediation potential.  This criterion will be based on the experience and judgment of the RWQCB.



	The " natural remediation potential" criterion is an estimate of whether the site is amenable to intervention and whether waste minimization or prevention programs (implemented through nonpoint source management, WDRs and permits) could be used to solve identified problems.  Sites unlikely to improve without intervention receive a “High” ranking.  Sites where remediation may be needed would rank as “Moderate”.  In these cases, ranking sites as “High” or “Moderate” is an acknowledgment that there will be costs to the State or dischargers for site cleanup or prevention of the toxic hot spot.  If no remediation is warranted or sites will improve without intervention, the site would rank as “Low”.	

Overall Ranking

This section is the overall ranking a site received based on the RWQCB assessment of the five previously listed and described general ranking criteria.  The RWQCBs should give their overall ranking as “high”, “moderate” or “low”.





Staff Recommendation:	Adopt Alternative 4.

�Issue 4:	Mandatory Requirements for Regional Toxic Hot Spot Cleanup Plans and Issues to be Considered in the Consolidated Cleanup Plan



Present Policy:	None.



Issue Description:	The SWRCB and RWQCBs are required by the Water Code (Section 13394) to address a variety of topics including the following information:



1.	A priority ranking of all toxic hot spots, including recommendations for remedial actions;



2.	A description of each toxic hot spot including a characterization of the pollutants present at the site;



3.	An estimate of the total cost to implement the cleanup plan;



4.	An assessment of the most likely sources of pollutants; (potential dischargers)



5.	An estimate of recoverable costs from responsible parties;



6.	Preliminary assessment of actions required to remedy or restore a THS to an unpolluted condition;



7.	A two-year expenditure schedule identifying state funds to implement the plans;



8.	A summary of actions that have been initiated by the regional boards to reduce the accumulation of pollutants at existing THSs and to prevent the creation of new THSs; and



9.	Findings and recommendations concerning the need for a toxic hot spot cleanup program.  (This factor is to be considered only by the SWRCB.)



These requirements are somewhat general and many of the topics require some definition and clarification if they are to be applied consistently Statewide.  Also, there are several issues that should be considered by the SWRCB in developing the consolidated toxic hot spot cleanup plan.  Several issues that should be considered in the consolidated cleanup plan were discussed at the public hearing on the draft FED.









Alternatives: 	1.	Do not adopt any additional guidance for development of toxic hot spot cleanup plans.



The only guidance required by the Water Code for implementation of the Bay Protection and Toxic Cleanup Program is for the Ranking Criteria (Section 13393.5).  The SWRCB is not required to adopt any additional guidance for the Program or cleanup plans.  An advantage of this approach is that the RWQCB has complete flexibility in interpretation of Water Code Section 13394.  A disadvantage is that there is a great possibility of inconsistent implementation of the Program across the State.



2.	Adopt guidance on each of the required sections of cleanup plans to require consistency of form and application of the various provisions.



The SWRCB could specify what is required to adequately and consistently develop the Regional and Statewide Cleanup Plans.  This additional guidance should not limit the RWQCBs to the quantity of information presented but rather should establish the basic amount of information necessary to complete the requirements of the Water Code.  Also, the Policy should contain an outline and template for the Regional Toxic Hot Spot Cleanup Plans in order to make the plans as consistent as possible.



3.  Adopt Alternative 2 plus information on issues that could be considered in the consolidated toxic hot spot cleanup plan.  

	

	Several issues were raised at the May 5, 1998 and May 11, 1998 hearing and in the written comments on factors that should be considered as part of the consolidated plan.  The SWRCB should consider incorporating the following information in the consolidated plan:  (1) a process for delisting sites after they have been remediated, or if the problem no longer exists, at the site or water body; (2) guidance on reevaluation of WDRs; (3) findings and recommendations for funding the implementation of the plans (i.e., the need for a toxic hot spot cleanup program as described in the Water Code Section 13394(i)); and (4) approaches for compiling the regional toxic hot spot cleanup plans.



	All the requirements for Alternative 2 would also be included in this alternative.  The advantage of this alternative is that the public will have a better idea of the factors that will be considered by the SWRCB when the consolidated toxic hot spot cleanup plan is developed.





Staff Recommendation:	Adopt Alternative 3.



	Please refer to the proposed Policy (page “xiv” through “xix”) for the mandatory requirements for the cleanup plans, issues to be considered by the SWRCB in the consolidated cleanup plan (page “l”) , and the template (page “l” through “lii”).



�

Issue 5:	Remediation Actions and Costs



Present Policy: 	None.



Issue Description:	The RWQCBs are required to determine the type of remedial action and the cost for addressing the identified toxic hot spots.  Remedial technologies should be identified and screened on the basis of effectiveness, cost effectiveness and implementability.  Remedial technologies should attempt to satisfy the remedial objective; i.e., protect beneficial uses.  The approach should include identifying the action, the technologies available, and the option that is technically practicable.



In the evaluation of cleanup options, one must consider a possible short-term or long-term increase in exposure, or the potential for providing new exposure pathways during the remediation process, as in dredging/disposal options.  Choosing not to disturb the sediments may also be a viable option, and may mean leaving the material in place, and/or containing it.  If wastewater treatment, stormwater or nonpoint sources of pollution are impacted by the designation of toxic hot spots, the RWQCBs should also consider remedial actions and costs necessary to address these actions as well.



In determining remediation actions, reasonable costs must also be factored into the selection of an appropriate alternative.  



Alternatives:	1.	Treatment of the site sediments only.



Remediation Methods for Sediment-related Toxic Hot Spots

Site treatment involves the physical or chemical alteration of material.  The treatment must reduce or eliminate the toxicity, mobility, or volume of polluted material.  Treatment may be either (a) in situ, or (b) ex situ.  In situ treatment requires uniform treatment and confirmation of effectiveness; however, in situ methods generally have not been considered effective in marine sediments.  



Ex situ treatment requires a treatment area, or a dedicated site to assure effectiveness. 



Types of treatment include:



- 	in situ bioremediation (Table 5),

- 	soil washing and physical separation (Table 6),

- 	chemical separation and thermal desorption

	(Table 7),

- 	immobilization (Table 8),

- 	thermal and chemical destruction  (Table 9), and

- 	ex situ bioremediation (Table 10).



The treatment choice should be pollutant specific.  The choice depends upon the chemical characteristics of the pollutants, as well as physical and chemical characteristics of the sediments; for example, clay content, organic carbon content, salinity, and water content.  Some treatment options produce by-products which require further handling.  Although these technologies are currently being employed for soils, their effectiveness for use in marine sediments should be thoroughly evaluated.  If the safety and effectiveness of treatment options are not well known, bench tests and pilot projects should be performed prior to authorization of the use of such treatment methods.





�





Table 5:  In-Situ Bioremediation



State of Practice (system maturity, known pilot studies, etc.)�Applicability�Advantages/Effectiveness�Limitations�Research Needs��(a) None documented for marine sediments; (b) examples from freshwater sediment are limited to special cases on pilot scale, e.g., chemical stimulation of dehalogenation (but no degradation) of PCBs in the Houseatonic River, Connecticut; (c) stimulation of degradation with addition of active microbes in Hudson River, New York.�(a) Pollutant is biologically available; (b) concentration of pollutant appropriate for bioactivity, e.g., sufficiently high to serve as substrate or not high enough to be toxic; (c) limited number or classes of pollutants that are biodegradable; less known for complex mixtures; (d) site is reasonably accessible for management and monitoring; (e) rapid solution is not required.�Based on experience from soil systems, it offers the potential for (a) complete degradation and elimination of organic pollutants; (b) reduced toxicity of sediment from partial biotransformation; (c) less materials handling, which can result in substantially lower costs; (d) no need for placement sites; (e) favorable public response and acceptability.�(a) Not a proven technology for sediments (freshwater or marine); (b) likely to require manipulation and disturbance of sediment; (c) can require containment which limits volume that is treatable; (d) can require long time periods, especially in temperate waters; (e) ineffective for low level pollution; (f) not applicable to areas of high turbulence or sheer; (g) not applicable for high molecular weight polyaromatic hydrocarbons.�(a) Fundamental understanding of biodegradation principles in marine environments; (b) bioavailability of sorbed pollutants and the effect of aging; (c) exploration of anaerobic degradation processes for the largely impacted near-shore anoxic sediments; (d) laboratory, pilot, and field demonstration of effectiveness for marine sediments; (e) interaction of physical, chemical, and microbiological processes on biodegradation, e.g., sediment composition, hydrodynamics; (f) analysis of cost- effectiveness; (g) exploration of combining in-situ bioremediation with capping.��Adapted from and reprinted with permission from Contaminated Sediments in Ports and Waterways:  Cleanup Strategies and Technologies.  Copyright 1997 by the National Academy of Sciences.  Courtesy of the National Academy Press, Washington, D.C.
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Table 6:  Soil Washing and Physical Separation



State of Practice (system maturity, known pilot studies, etc.)�Applicability�Advantages/Effectiveness�Limitations�Research Needs��Well developed by mining industry and frequently used for sediments.�Where pollutant is predominantly associated with fine-grained material that is a small fraction of the total solids.�(a) Mature technology that can reduce volumes of polluted material requiring subsequent treatment; (b) soil washing can be used to recover Confined Disposal Facility space for later reuse.�Original sediments must have a significant proportion of sand for the process to be cost effective.�None identified.��Adapted from and reprinted with permission from Contaminated Sediments in Ports and Waterways:  Cleanup Strategies and Technologies.  Copyright 1997 by the National Academy of Sciences.  Courtesy of the National Academy Press, Washington, D.C.
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Table 7:  Chemical Separation and Thermal Desorption



State of Practice (system maturity, known pilot studies, etc.)�Applicability�Advantages/Effectiveness�Limitations�Research Needs��(a) Pilot plant studies conducted on metal desorption by acid-leaching solutions and at least one full-scale implementation; (b) pilot and full-scale application of organics separation by liquid solvents and supercritical fluids; (c) organic chemical thermal desorption also has had full-scale demonstration; (d) thermal desorption used at Waukegan Harbor.�Suitable for weakly bound organics and metals.�Pollutant is removed and concentrated.�(a) Batch extraction during separation requires multiple cycles to achieve high removal; (b) fluid-solid separation is difficult for fine-grained materials; (c) a separate reactor is needed to remove the pollutant from the extracting fluid so that the extracting fluid can be reused; (d) thermal desorption requires temperatures that will vaporize water, and sediment particles must be eliminated from gaseous discharge; (e) pollutant removal from the gas phase following thermal desorption is another treatment process that is required.�Systems integration for complete pollutant isolation or destruction.��Adapted from and reprinted with permission from Contaminated Sediments in Ports and Waterways:  Cleanup Strategies and Technologies.  Copyright 1997 by the National Academy of Sciences.  Courtesy of the National Academy Press, Washington, D.C.

�Table 8:  Immobilization



State of Practice (system maturity, known pilot studies, etc.)�Applicability�Advantages/Effectiveness�Limitations�Research Needs��Extensive knowledge based on inorganic immobilization within solid wastes and dry soils.�Chemical fixation and immobilization of trace metals.�(a) Chemical isolation from biologically accessible environment; (b) process is simple and there is a history of use for sludge.�(a) Sediment should have moisture content of less than 50 percent, and solidified volumes can be 30 percent greater than starting material; (b) limited applicability to organic pollutants; (c) high organic pollutant levels may interfere with treatment for metals immobilization; (d) need for placement of solidified sediments.�(a)Studies of long-term effectiveness for pollutant isolation; (b) develop sediment placement options, especially for beneficial uses.��Adapted from and reprinted with permission from Contaminated Sediments in Ports and Waterways:  Cleanup Strategies and Technologies.  Copyright 1997 by the National Academy of Sciences.  Courtesy of the National Academy Press, Washington, D.C.





Table 9:  Thermal and Chemical Destruction



State of Practice (system maturity, known pilot studies, etc.)�Applicability�Advantages/Effectiveness�Limitations�Research Needs��Thermal oxidation in flame and thermal reduction in nonflame reactors have been extensively tested and demonstrated.�Process destroys organic pollutants in sediment samples at efficiencies of greater than 99.99 percent but at very high costs.�Very effective.�(a) Very expensive; (b) metals mobilized into the gas phase require gas phase scrubbing; (c) water content of sediment increases energy costs.�(a) process control to prevent upsets and effluent gas treatment for metals containment; (b) facility design to control the destruction process.��Adapted from and reprinted with permission from Contaminated Sediments in Ports and Waterways Cleanup Strategies and Technologies.  Copyright 1997 by the National Academy of Sciences.  Courtesy of the National Academy Press, Washington, D.C.
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Table 10:  Ex Situ Bioremediation



State of Practice (system maturity, known pilot studies, etc.)�Applicability�Advantages/Effectiveness�Limitations�Research Needs��(a) Limited experience; (b) transfer of soil-based technologies to marine sediments is not proved and may not be directly applicable because of the different biogeochemistry of marine sediments; (c) but general trends should translate; (d) examples from freshwater sediment have been carried out at the pilot scale in the assessment and remediation of polluted sediments program, as well as in Europe; (e) PCBs were treated ex situ at a Sheboygan River site.�(a) Pollutant is biologically available; (b) concentration of pollutant appropriate for bioactivity (e.g., sufficiently high to serve as substrate, not high enough to be toxic); (c) limited number or classes of pollutants are biodegradable; less known for complex mixtures; (d) site is reasonable accessible for management and monitoring; (e) rapid solution is not required.�Based on experience from freshwater systems, it offers the potential for (a) degradation (as opposed to mass transfer) of some organic pollutants; (b) possible reduction of toxicity from biotransformation in those cases in which complete mineralization does not occur; (c) containment of polluted material allowing for an engineered system and enhanced rates, when compared to in situ biotransformations; (d) public acceptability.�(a) Far from a proven technology--all work with marine sediments is at the bench-scale; (b) requires handling of polluted sediment; (c) slow compared to chemical treatment; (d) ineffective for low levels of pollution, and does not remove 100 percent of pollutants; (e) not applicable for very complex organics, such as high-molecular-weight compounds; (f) susceptible to matrix effects on bioavailability.�(a) Fundamental understanding of biodegradation principles in engineered systems; (b) exploration of aerobic/anaerobic combinations or comparisons; (c) laboratory, pilot, and field demonstrations; (d) analysis of cost effectiveness; (e) exploration of bioremediation as part of more extensive treatment trains.��Adapted from and reprinted with permission from Contaminated Sediments in Ports and Waterways:  Cleanup Strategies and Technologies.  Copyright 1997 by the National Academy of Sciences.  Courtesy of the National Academy Press, Washington, D.C. 



�

2.	Dredging:  Sediment Removal and Disposal or Reuse



Dredging may be combined with containment or offsite disposal (Table 11).  Selection of the method depends upon the amount of resuspension of sediments caused by the dredge at the removal site and at the disposal site.  To reduce the transport of polluted sediment to other areas, silt curtains constructed of geotextile fabrics may be utilized to minimize migration of the resuspended sediments beyond the area of removal.  Consideration must also be given to temporary loss of benthic organisms at the removal site and at the disposal site.



Selection of the dredging method should take into account the physical characteristics of the sediments, the sediment containment capability of the methods employed, the volume and thickness of sediments to be removed, the water depth, access to the site, currents, and waves.  Consideration should also be given to placement site of the material once it is removed.

	

Typical dredging methods include mechanical or hydraulic dredging.  Mechanical dredging often employs clamshell buckets and dislodges sediments by direct force.  Sediments can be resuspended by the impact of the bucket, by the removal of the bucket, and by leakage of the bucket.  Mechanical dredging generally produces sediments low in water content.



�

Table 11:  Confined Disposal Facility



State of Practice (system maturity, known pilot studies, etc.)�Applicability�Advantages/Effectiveness�Limitations�Research Needs��(a) The most commonly used placement alternative for polluted sediments; (b) hundreds of sites nationwide for navigation dredging projects; (c) often used for pretreatment prior to final placement or as final sediment placement site for remediation projects.�Applicable to a wide variety of sediment types and project conditions.�(a) Low cost compared to ex situ treatment; (b) compatible with a variety of dredging techniques, especially direct placement by hydraulic pipeline; (c) proper design results in high retention of suspended sediments and associated pollutants; (d) engineering for basic containment normally involves conventional technology; (e) controls for pollutant pathways usually can be incorporated into site design and management; (f) conventional monitoring approaches can be used; (g) site can be used for beneficial purposes following closure, with proper safeguards.�(a) Does not destroy or detoxify pollutants unless combined with treatment; (b) control of some pollutant loss pathways may be expensive.�(a) Design approaches, such as covers and liners, needed for low cost pollutant controls; (b) design criteria for treatment of releases or control strategies for high profile contaminates; (c) methods for site management to allow restoration of site capacity and potential use of treated materials.��Adapted from and reprinted with permission from Contaminated Sediments in Ports and Waterways:  Cleanup Strategies and Technologies.  Copyright 1997 by the National Academy of Sciences.  Courtesy of the National Academy Press, Washington, D.C.�



Hydraulic dredging uses centrifugal pumps to remove sediments in the form of a slurry.  Although less sediment may be resuspended at the removal site, sediment slurries contain a very high percentage of water at the end of the pipe.



Removal and consolidation often involves a diked structure which retains the dredged material (Tables 12 and 13).  Considerations include:



A.	construction of the dike or containment structure to assure that pollutants do not migrate,



B.	the period of time for consolidation of the sediments,



C.	disturbance or burying of benthic organisms,



D.	Disposal to an offsite location, either upland (landfill), in-bay, or ocean.  Considerations once the material has been dredged should be (1) staging or holding structures or settling ponds, (2) de-watering issues, including treatment and discharge of wastewater, (3) transportation of dredged material, (i.e., pipeline, barge, rail, truck), or (4) regulatory constraints.



3.	Containment of Polluted Sediments



Containment can prevent human or ecological exposure, or prevent migration of pollutants.  Containment can be either in-place capping, or removal and consolidation at a disposal structure (Tables 11, 13 and 14).  Containment options such as capping clearly reduce the short-term exposure, but require long-term monitoring to track their effectiveness.

�









Table 12:  Contained Aquatic Disposal



State of Practice (system maturity, known pilot studies, etc.)�Applicability�Advantages/Effectiveness�Limitations�Research Needs��Limited application.  Reviews exist concerning (a) necessary data, equipment, and procedures; (b) engineering considerations; (c) guidelines for cap armoring design; (d) predicting chemical containment effectiveness.�(a) Costs and environmental effects of relocation are factors; (b) suitable types and quantities of cap material are available; (c) hydrologic conditions will not compromise the cap; (d) cap can be supported by original bed; (e) appropriate for sites where excavation is problematic or removal efficiency is low; (f) cap material is compatible with existing aquatic environment.�(a) Eliminates need to remove polluted sediments; (b) cost effective for sites with large surface areas; (c) effective in containing pollutants by reducing bioaccessibility; (d) promotes in situ chemical or biological degradation; (e) maintains stable geochemical and geohydraulic conditions, minimizing pollutant release to surface water, groundwater, and air.�(a) Laboratory and field validation of capping procedures and tools; (b) analysis of data from existing and ongoing field demonstrations to support capping effectiveness; (c) test for chemical release during bed placement and consolidation; (d) tests to evaluate and simulate the effects of cap penetration by deep burrowing organisms; (e) simulate and evaluate consequences of mixing; (f) potential loss of pollutants to the water column may require controls during placement.�(a) Design criteria for treatment of releases or control strategies for high-profile pollutants; (b) improved methods for evaluation of potential pollutant release pathways; (c) develop reliable cost estimates.��Adapted from and reprinted with permission from Contaminated Sediments in Ports and Waterways:  Cleanup Strategies and Technologies.  Copyright 1997 by the National Academy of Sciences.  Courtesy of the National Academy Press, Washington, D.C.
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Table 13:  Landfills



State of Practice (system maturity, known pilot studies, etc.)�Applicability�Advantages/Effectiveness�Limitations�Research Needs��Used for several dredged material and Superfund projects involving polluted sediments.�(a) Small volumes; (b) where no other alternatives or sites are available.�(a) Does not require acquisition of permanent placement site; (b) may be most cost effective for small volumes; (c) effectiveness is inherent in the site license.�(a) Lack of landfill capacity in most regions of the country; (b) requires handling and transport to the landfill; (c) restriction on free liquids requires dewatering as a pretreatment step.�Improved methods for rehandling, dewatering, and transporting dredged sediments.��Adapted from and reprinted with permission from Contaminated Sediments in Ports and Waterways:  Cleanup Strategies and Technologies.  Copyright 1997 by the National Academy of Sciences.  Courtesy of the National Academy Press, Washington, D.C.�





The process for stabilization of sites using sub-aqueous capping to contain toxic waste at a site would be to follow the basic three-step approach and apply the criteria shown in U.S. EPA Report No. 893-B-93-001, Selection of Remediation Techniques for Contaminated Sediment.  This federal remediation document provides a list of performance considerations to test whether clean sediments consisting of sands and silts can be used to effectively contain the waste, either at the present location or at some other location.  The list includes, in part:



A.	Capping provides adequate coverage of polluted sediments and capping materials can be easily placed.



B.	The integrity of the cap must be assured to prevent burrowing organisms from mixing of polluted sediments (bioturbation).



C.	The ability of the polluted sediment to support the cap, i.e., causing settlement or loading.



D.	The bottom topography causing sloping or slumping of the capped material during seismic events.



E.	Cap erosion or disruption by currents, waves, bioturbation, propeller wash, or ship hulls.



F.	Future use of capped area, i.e., shipping channel.



Another consideration is presented in the U.S. EPA document concerning whether the no-action alternative would accomplish the same end as capping the site; however, this option should be considered as the last alternative.

�





Table 14:   In-Place Capping



State of Practice (system maturity, known pilot studies, etc.)�Applicability�Advantages/Effectiveness�Limitations�Research Needs��Less than 10 major in situ capping projects in North America have been competed (more than 20 worldwide).  Reviews exist concerning (a) necessary data, equipment, and procedures; (b) engineering considerations; (c) guidelines for design of cap armor; and (d) predicting effectiveness of chemical containment.�(a) Pollutant sources have been substantially abated; (b) natural recovery is too slow; (c) costs and environmental effectiveness of relocation are too high; (d) suitable types and quantities of cap material are available; (e) hydrologic conditions will not compromise the cap; (f) cap can be supported by original bed; (g) appropriate for sites where excavation is problematic or removal efficiency is low.�(a) Eliminates need to remove polluted sediments; (b) effective in containing pollutants by reducing bioaccessibility; (c) promotes in situ chemical or biological degradation; (d) maintains stable geochemical and geohydraulic conditions, minimizing pollutant release to surface water, groundwater, and air; (e) relatively easy to implement; (f) eliminates bioturbation and resuspension; (g) reduces pollutant release to water column; (h) easily replaced or repaired; (i) in shallow water, creates wetlands, dry lands, or reduces water column depth.�(a) Cap incompatible with bottom material can alter benthic community; (b) subject to erosion by strong currents and wave action; (c) subject to penetration/destruction by deep burrowing organisms; (d) destroys/changes benthic communities/ecological niches; (e) requires ongoing monitoring for cap integrity; (f) dilutes pollutants in original bed if subsequent removal/remediation is required.�(a) Analysis of data from existing and ongoing field demonstrations to support capping effectiveness; (b) controls for chemical release during bed placement and consolidation; (c) test to simulate and evaluate consequences of episodic mixing, such as anchor penetration, propeller wash, and/or mechanical penetration.��Adapted from and reprinted with permission from Contaminated Sediments in Ports and Waterways:  Cleanup Strategies and Technologies.  Copyright 1997 by the National Academy of Sciences.  Courtesy of the National Academy Press, Washington, D.C.�

4.	No Remediation (Natural Remediation or “No Action”)



This alternative consists of two elements:  (a) institutional or interim controls and (b) the no remediation/no action alternative.  The first element, institutional controls could include, but is not limited to, posting of warning signs, or monitoring of water, sediments, or organisms.  This element would be protective of human health by providing warning signs for fishing, etc., but not protective of aquatic life.



The second element is the no remediation alternative.  If by no action, the toxic hot spot is to be left in place, because to move it, or to disturb it in any way would be detrimental, then "no action" should be considered.  This would have to be proven beyond any doubt, and would not be "an easy way out" of dealing with a toxic hot spot.



The no-remediation/no-action alternative should be considered only after all other alternatives have been studied (Table 15).  State Board Resolution 92-49 (as amended) requires that regional boards compel dischargers to clean up wastes to protect beneficial uses (III.G.).  Resolution 92-49 also requires regional boards to consider "Minimizing the likelihood of imposing a burden on the people of the state with the expense of cleanup and abatement..." (IV.D.).



If the no-remediation/no-action alternative is to be implemented, the RWQCB should determine the following:  (a) Point source discharges have been controlled, (b)  The costs and environmental effects of moving and treating polluted sediment are too great, (c) Hydrologic conditions will not disturb the site, (d) The sediment will not be remobilized by human or natural activities, such as by shipping activity or bioturbation, (e) Notices to abandon the site have been issued to appropriate federal, state, and local agencies and to the public, (f) The exact location of the site and a list of chemicals causing the toxic hot spot and their quantities are noted on deeds, maps, and navigational charts, and (g) A monitoring program is established to measure changes in discharge rates from the site.



If a no-remediation alternative is considered, RWQCBs should provide an assessment of the geographic extent of the pollution, the depth of the pollution in the sediment, compelling evidence that no treatment technologies should be applied and that only the no-remediation alternative is feasible at the site, and a cleanup cost comparison of all other treatment technologies versus the no-remediation alternative.



If a no-remediation alternative is considered, the following information shall be provided in the proposed cleanup plan:



A.	Sources of pollution which caused the toxic hot spot to exist.



B.	A monitoring program description, specifying the duration of the monitoring, and all organizations which will carry it out.



C.	Monitoring program which will show whether rates of pollutant release and the area of influence of the pollutants are not accelerating.



D.	Detailed assessment containing proof that all of the following statements are true:



	(1)	Pollutant discharge has been controlled.



	(2)	Burial or dilution processes are rapid.



(3)	Sediment will not be remobilized by human or natural activities.



(4)	Environmental effects of cleanup are equal to or more damaging than leaving the sediment in place.



(5)	Unpolluted sediments from the drainage basin will integrate with polluted sediments through a combination of dispersion, mixing, burial, and/or biological degradation.



(6)	Polluted sediments at the site will not spread.



(7)	The site will be noted on appropriate maps, charts, and deeds to document the exact location of the site.

		

For no-remediation alternatives, a map of the area should be required to be provided by potential discharger(s) to the US Army Corps of Engineers, US Coast Guard, National Oceanic and Atmospheric Administration, Coastal Commission, State Lands Commission, and harbor authorities to be included on official navigational charts and other maps to document the exact location of the site and the depth of the site and the pollutants encountered.

�



Table 15:  Natural Recovery



State of Practice (system maturity, known pilot studies, etc.)

�Applicability�advantages/Effectiveness�Limitations�Research Needs��Selected for James River, New York Kepone pollution and considered at Port of Tacoma, Washington site.�(a) Bed is stable or depositional; (b) chemical release rates are low; (c) interim controls can maintain safety to health and environment; (d) pollution level at active surface is low, but areal extent is large; (e) most of the pollution is below the bioturbed zone; (f) pollutants are underlain by low permeability strata; (g) site is not subject to dredging or other disturbance; (h) source of pollution has been abated.�(a) There may be less environmental risk to await natural capping than to attempt sediment removal; (b) removal may cause physical harm to bottom communities as well as suspend and disperse pollutants; (c) cleanup cost may be prohibitive because of large area and low level of pollution; (d) low cost.�(a) Effectiveness of in-bed processes that govern chemical containment and/or destruction is poorly known; (b) bed remains subject to resuspension by storms or anthropogenic processes; (c) should only rarely be used in beds of flowing streams; (d) not appropriate if dredging is required or bulk quantities of chemicals, such as non-aqueous liquids or solids, are present.�(a) Develop scientific principles to describe the process of natural recovery; (b) based on a literature survey, document the success, failure, effectiveness, etc., of sites that have undergone natural recovery either by design or default; (c) develop accepted measuring protocols to determine in situ chemical flux from bed sediment to the overlying water column; (d) develop protocols for assessing the relative contribution of the five or more mechanisms for chemical release or movement from bed sediments.��Adapted from and reprinted with permission from Contaminated Sediments in Ports and Waterways:  Cleanup Strategies and Technologies.  Copyright 1997 by the National Academy of Sciences.  Courtesy of the National Academy Press, Washington, D.C.�5.  Remediation methods for wastewater treatment facilities.



Approaches for addressing toxic hot spots associated with wastewater treatment facilities should be designed to fit into the characteristics on the surrounding environment.  Therefore, all the methods discussed below are examples for general planning purposes and are not intended to be used inconsistently with the Water Code (especially Section 13360).  

Remediation Methods for Water-related Toxic Hot Spots

The three basic approaches which may be practiced independently or concurrently are pollution prevention, pretreatment and recycle and reuse.  The RWQCBs should develop prevention activities  tailored to local conditions and the tools available.  The RWQCBs should also provide enough flexibility to dischargers so they can select the most cost-effective approaches for addressing wastewater-related problems. 



A large number of technically feasible wastewater treatment methods are available.  The treatment technologies that may possibly be applicable to situations in California coastal waters are presented in Table 16.  The wastewater treatment methods are analyzed in a NRC report on managing wastewater in coastal urban areas (NRC, 1993).   Predicted effluent quality from the various treatment trains are presented in Table 17.



Methods for addressing stormwater and nonpoint sources are emerging and RWQCBs should use their best judgment in suggesting best management practices (BMPs) and their costs. 



Since the costs of implementing treatment technologies and BMPs are dependent on a huge variety of site-specific considerations, it is not recommended that the SWRCB adopt general cost estimates for treatment technologies and BMPs.  In fact, realistic cost estimates for addressing the toxic hot spot will not be available until dischargers involved in the efforts weigh the differences in cost of addressing water quality problems by evaluating the costs of pretreatment, additional treatment, various BMPs, and recycle/reuse options.  It is, therefore, necessary for the RWQCBs to involve dischargers in an effort to address the water quality impairment based on the scale of the problem (i.e., if the problem is localized or if the problem is water body-wide).  



It is recommended that the RWQCBs develop watershed management efforts (scaled to the size of the water quality problem) to address the toxic hot spot.  Specific cost estimates should only be developed as part of implementation of the toxic hot spot cleanup plan and should include an assessment of the cost effectiveness of modifying all sources of pollution (including, but not limited to, point sources, stormwater, and nonpoint sources).  In the cleanup plans, the RWQCBs should present the costs of implementing the watershed management coordination effort.













Table 16:  Wastewater Treatment Systems

System�Type of Treatment��1�Primary��2�Chemically enhanced primary

a. Low-dose chemically -enhanced primary

b. High-dose chemically-enhanced primary��3�Conventional primary plus biological treatment��4�Chemically-enhanced primary plus biological treatment��5�Primary or chemically enhanced primary plus nutrient removal��6�System 5 plus gravity filtration��7�System 5 plus high lime plus filtration��8�System 5 plus granular activated carbon plus filtration��9�System 5 plus high lime plus filtration plus granular activated carbon��10�System 9 plus reverse osmosis��Adapted from  NRC. 1993.  Managing wastewater in coastal urban areas.  Committee on Wastewater Management for Coastal Urban Areas, Water Science and Technology Board, Commission on Engineering and Technical Systems, National Research Council.  National Academy Press, Washington, D.C.
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Table 17:  Typical Effluent Concentrations of organics and Metals for Selected Treatment Trains





Constituent�



Influent �



        1�



        2�



        3�



       4�



        5�



       6�



       7�



       8�



        9�



                       10���������������Chloroform�7-60�7-60�5.6-48�1.0-9.0�1.0-9.0�1.0-9.0�1.0-9.0�1.0-9.0�1.0-9.0�1.0-9.0�0.1-1.0                                           ��Bromodichloromethane�0.31-1.7�0.3-1.7�0.3-1.7�0.1-.05�0.1-0.5�0.1-0.5�0.1-0.5�0.1-0.5�0.04-0.2�0.04-0.2�0.02-0.1��Dibromochloromethane�1.0-6.0�1.0-6.0�1.0-6.0�0.1-0.7�0.1-0.7�0.1-0.7�0.1-0.7�0.1-0.7�0.03-0.2�0.03-0.2�0.01-0.08��Bromoform�0.3-1.2�0.2-1.0�0.2-1.0�0.1-0.4�0.1-0.4�0.1-0.4�0.1-0.4�0.1-0.4�0.02-0.08�0.02-0.08�0.01-0.03��Carbon Tetrachloride�1.0-8.0�1.0-8.0�1.0-8.0�0.2-2.0�0.2-2.0�0.2-2.0�0.2-2.0�0.2-2.0�0.1-1.6�0.1-1.6�0.01-0.16��1,2-Dichlorethane�5.0-15.0�5.0-15.0�3.9-11.7�0.8-2.4�0.8-2.4�0.8-2.4�0.8-2.4�0.8-2.4�0.2-0.6�0.2-0.6�0.02-0.06��1,1,1-Trichloroethane�7.5-12.5�7.5-12.5�7.5-12.5�3.0-5.0�3.0-5.0�3.0-5.0�3.0-5.0�3.0-5.0�0.1-1.2�0.1-1.2�0.01-0.1��Tetrachloroethylene�1.0-4.0�1.0-4.0�1.0-4.0�0.5-2.0�0.5-2.0�0.5-20�0.5-2.0�0.5-2.0�0.05-0.2�0.05-0.2�0.05-0.2��Trichlorothylene�1.0-2.0�1.0-2.0�1.0-2.0�0.5-1.0�0.5-1.0�0.5-1.0�0.5-1.0�0.5-1.0�0.35-0.7�0.35-0.7�0.35-0.7��Xylene�0.06-0.2�0.06-0.2�0.06-0.2�0.03-0.1�0.03-0.1�0.03-0.1�0.03-0.1�0.03-0.1�0.01-0.03�0.01-0.03�0.01-0.03��Chlorobenzene�1.0-25.0�0.8-20.0�0.7-18.0�0.1-2.5�0.1-2.5�0.1-2.5�0.1-2.5�0.1-2.5�0.01-0.02�0.01-0.02�0.01-0.02��1,2-Dichlorobenzene�1.0-8.0�0.8-6.4�0.7-5.6�0.1-0.8�0.1-0.8�0.1-0.8�0.1-0.8�0.07-0.6�0.03-0.3�0.03-03�0.02-0.2��1,3-Dichlorobenzene�1.0-8.0�0.8-6.4�0.7-5.6�0.1-0.8�0.1-0.8�0.1-0.8�0.1-0.8�0.05-0.4�0.05-0.4�0.02-0.2�0.01-0.1��1,4-Dichlorobenzene�15.0-25.0�12.0-20.0�10.0-17.5�1.5-2.5�1.5-2.5�1.5-2.5�1.5-2.5�0.9-1.5�0.4-0.7�0.4-0.7�0.3-0.6��1,2,4-Trichlorobenzene�1.0-5.0�0.8-4.0�0.7-3.5�0.1-05�0.1-0.5�0.1-0.5�0.1-0.5�0.03-0.15�0.01-0.05�0.01-0.05�0.01-0.05��Ethylbenzene�0.4-15.0�0.3-13.0�0.3-9.0�0.04-1.5�0.04-1.5�0.04-1.5�0.04-1.5�0.04-1.5�0.03-1.1�0.03-1.1�0.03-1.1��Naphthalene�1.0-20.0�0.2-17.4�0.2-15.4�0.03-0.6�0.03-0.6�0.03-0.6�0.03-0.6�0.02-0.5�0.01-0.02�0.01-0.02�0.01-0.02��1-Methylnaphthalene�0.33-30.0�0.29-26.1�0.25-23.1�0.01-0.9�0.01-0.9�0.01-0.9�0.01-0.9�0.01-0.9�0.01-0.9�0.01-0.9�0.004-0.36��2-Methylnaphthalene�0.33-30.0�0.29-26.1�0.25-23.1�0.01-0.9�0.01-0.9�0.01-0.9�0.01-0.9�0.01-0.9�0.01-0.9�0.01-0.9�0.004-0.36��Dimethylphthalate�33-106�21-67�5.0-16.0�5.0-16.0�3.2-10.4�3.2-10.4�3.2-10.4�3.2-10.4�1.1-3.7�1.1-3-7�0.46-1.5��Diisobutylphthalate�20-33�12-21�3.0-5.0�3.0-5.0�1.9-3.2�1.9-3.2�1.9-3.2�1.9-3.2�0.24-0.41�0.24-0.41�0.17-0.29��Bis-(2-ethylhexyl

phthalate)�66-200�41-126�10.0-30.0�10.0-30.0�6.5-19.5�6.5-19.5�6.5-19.5�6.5-19.5�5.9-17.7�5.9-17.7�2.2-6.5��PCBs�5.0-33�3.1-20.7�0.55-3.6�0.5-3.3�0.3-2.6�0.3-2.6�0.3-2.6�0.3-2.6�0.1-0.3�0.1-0.3�0.1-03��Arsenic�9-22�9-22�9-22�8-20�5.6-14.0�5.6-14.0�5.0-12.6�1.4-3.6�5.0-12.6�1.4-3.6�<MDL��Barium�120-160�120-160�120-160�60-80�60-80�60-80�60-80�60-80�60-80�60-80�2.0-5.0��Boron�300-500�300-500�300-500�300-500�300-500�300-500�300-500�300-500�300-500�300-500�100-300��Cadmium�6.6-22.2�5.8-19.5�5.8-19.5�3.0-10.0�2.2-7.3�2.2-7.3�2.2-7.3�1.4-4.7�2.1-6.9�1.3-4.5�0.7-2.0��Chromium�160-320�149-297�137-275�40-80�12-24�12-24�9-18�8-16�5.4-10.8�4.8-9.6�0.2-2.0��Copper�167-267�134-214�94-150�50-30�31-50�31-50�31-50�15-24�15-25�7.0-12.0�1.0-10.0��Iron�600-1600�600-1600�300-800�300-800�150-400�150-400�120-320�30-80�84-224�21-56�20-30��Lead�100-150�70-105�50-80�40-60�32-48�32-48�27-41�18-27�16-25�11-16�1.0-3.0��Manganese�41-81�37-73�33-65�30-60�21-42�21-42�17-34�5.6-11.2�13.6-27.2�5.0-10.0�1.0-4.0��Mercury�0.25-2.5�0.2-2.0�0.2-2.0�0.1-1.0�0.08-0.8�0.08-0.8�0.08-0.8�0.07-0.7�0.06-0.6�0.05-0.5�<MDL��Nickel�93-147�88-140�79-126�70-110�60-95�60-95�60-95�49-77�50-79�41-64�4.0-10.0��Selenium�4.2-15.0�3.8-13.5�3.8-13.5�1.0-3.5�0.9-3.1�0.9-3.1�0.7-2.6�0.6-2.1�0.35-1.3�0.3-1.1�<MDL��Silver�0.4-6.7�0.4-6.7�0.4-6.7�0.2-3.0�0.2-3.0�0.2-3.0�0.2-3.0�0.12-1.8�0.2-3.0�0.12-1.8�0.1-1.2��Zinc�250-400�225-360�225-360�100-160�70-112�70-112�70-112�40-64�45-73�34-54�5.0-30.0���������������NOTE:  Influent values attempt to be representative of concentrations entering POTWs.  However, values can be quite variable depending on the nature of the service area.  Adapted from NRC (1993).

MDL = minimum detection level

�

6.	 Analyze all of the alternatives presented as alternatives 1 through 5, and determine which one or which combination of alternatives is best for the site in question.  



The RWQCBs should be given significant latitude in determining which alternative action to select for a site.  While we believe that the list of alternatives is complete there will likely be a circumstance that was not taken into consideration.  Therefore the RWQCBs should consider other alternatives and be allowed to identify other methods and associated costs to fit site-specific conditions.  Since cost of remediation is site-specific, the RWQCBs should give a range of values in the cleanup plans.



The RWQCBs should also be required to plan for post-remediation monitoring to assess the effectiveness of the remediation. 

Sediment Cleanup Costs

Total costs for various remedial technologies is dependent upon many factors, some of the most important being pollutant concentration, cleanup level, physical characteristics of the sediment, and the volume of material to be remediated.  In addition, overall costs of remediation should also include monitoring to evaluate the effectiveness of cleanup.  Due to the large number of variables associated with remedial actions and availability of disposal sites, the costs for any cleanup will be project specific.



Tables 18 and 19 provide a qualitative assessment of the various categories of technology.  Table 20 contains estimates of the various costs associated with several cleanup methods from studies in the San Francisco Bay Region.  The costs listed should not be considered as absolute for specific remediation methods.



RWQCBs should use either the estimates in Table 18 and Table 19 or obtain new, project-specific estimates of cleanup costs.  The RWQCBs may obtain outside estimates of costs, if necessary (such as those presented in Table 20).  Obtaining new estimates will allow a more realistic comparison of the cost-effectiveness benefit of the selected alternative.

Wastewater Remediation Costs

The costs for implementing the waste water treatment technologies and best management practices are discharge- and site-specific.   In developing estimates the RWQCBs shall use the EPA Treatability Manual (EPA, 1983), applicable National Research Council reports (e.g., NRC, 1993), site-specific estimates for BMPs or treatment technologies, or delay the development of cost estimates if the toxic hot spot will be addressed as a part of a watershed management effort.  Examples of general costs estimates for the wastewater treatment trains (from Table 15) are presented in Tables 21 and 22.   The costs estimated in Tables 21 and 22 assume an 8 percent interest rate for a 20 MGD facility with a design period of 20 years and to not consider the cost of land or sludge disposal (NRC, 1993).  These tables and estimates are provided only as examples of the types of information that should be produced in evaluating wastewater treatment.



If cost estimates are delayed the RWQCBs shall develop cost estimates for developing and coordinating the watershed planning effort. 

Benefits of Remediation

In developing the regional toxic hot spot cleanup plans the RWQCBs should list the benefits that will be derived by remediating candidate toxic hot spots.  Since the costs of remediating sites will be presented, it would assists the RWQCBs and the SWRCB in making their decision on the remediation if the potential benefits of the remediation are presented.  It is acknowledged that the benefits to be developed by the RWQCBs are qualitative estimates.  The list of possible qualitative benefits of remediation are presented in Table 23.  



Staff Recommendation:	Adopt Alternative 6.

�

















Table 18:  Qualitative Comparison of the State of the Art in Remediation Technologies





Feature technology

�

State of Design Guidance�

Number of Times Used�

Scale of Application�

Cost (per cubic yard)�

Limitations��Natural recovery�Nonexistent�2�Full scale.�Low.�Source control Sedimentation Storms.��In place containment�Developing rapidly�<10�Full scale.�<$20.�Limited technical guidance.  Legal/regulation uncertainty.��In place treatment�Nonexistent� ~2�Pilot scale.�Unknown.�Technical problems Few proponents Need to treat entire volume.��Excavation and containment.�Substantial and well developed�Several hundred�Full scale.�$20 to $100.�Site availability 

Public assistance.��Excavation and treatment�Limited and extrapolated from soil�<10�Full scale.�$50 to $1,000.�High cost Inefficient for low concentration Residue toxic Need for treatment train.��Adapted from and reprinted with permission from Contaminated Sediments in Ports and Waterways:  Cleanup Strategies and Technologies.  Copyright 1997 by the National Academy of Sciences.  Courtesy of the National Academy Press, Washington, D.C.

�

Table 19:  Comparative Analysis of Technology Categories



Approach�Feasibility�Effective�Practicality�Cost��

INTERIM CONTROL 

  Administrative 

  Technological 





LONG-TERM CONTROL 

  In Situ 

    Natural recovery 

    Capping 

    Treatment 





Sediment Removal and Transport 





Ex Situ  Treatment 

  Physical 

  Chemical 

  Thermal 

  Biological 





Ex Situ Containment

�



0

1









0

2

1





2







1

1

4

0





2�



4

3









4

3

1





4







4

2

4

1





4�



2

1









1

3

2





3







4

4

3

4





2�



4

3









4

3

2





2







1

1

0

1





2��______________________________________________________________________________________



SCORING

0



1

2

3

4�Feasibility

  <90%



   90%

   99%

 99.9%

99.99%�Effective

Concept



Bench

Pilot

Field

Commercial�Practicality

Not acceptable, very uncertain 







Acceptable, certain�Cost

$1,000/yd



  $100/yd

   $10/yd

    $1/yd

   <$1/yd





��Adapted from and reprinted with permission from Contaminated Sediments in Ports and Waterways Cleanup Strategies and Technologies.  Copyright 1997 by the National Academy of Sciences.  Courtesy of the National Academy Press, Washington, D.C.�   



Table 20:  Estimated Cost Ranges for Sediment Remediation �tc "Table 5



Estimated Cost Ranges for Sediment Remediation " \f d�



	Alternatives		Volume 				Cost/cy		 



I.	Removal

		A. mechanical

						1. 	dipper4			1 cy				$1 - 25

						2. 	bucket ladder4		1 cy				$1 - 25	

						3. 	dragline4 	 	1 cy				$1 - 25

							4. 	clamshell2		1 cy				$10 labor



			B. hydraulic

							silt screen3		10,000 sf			$30,000 mat/labor

						1.	 plain suction2,3		1 cy				$7 - 10 labor

						2. 	cutterhead4		1 cy				$7 - 10	

						3. 	dustpan



						C. 	pneumatic4		1 cy				 >$10



II.	Transport (may depend upon if hazardous waste, and will affected by dredge and treatment selection)

	

							A. 	pipeline			TBD*				TBD

						B. 	barge4			TBD				TBD

							C. 	rail3			1 Ton				$53

													(includes 1500 miles of

														transportation and upland

														disposal of non-hazardous

														pollutants)

						D. 	truck2			1 cy				$200





TBD = to be determined

�Table 20

(Continued)

Estimated Cost Ranges for Sediment Remediation 





	Alternatives			Volume 			Cost		 



III.	Pre-Treatment

				A. dewatering pumping3		1 cy			$0.05 labor

				    1.	air drying

				a.  construct upland 

			    drying area 		(size dependent)2			$5,000 labor	

			     wick drains, subdrain 

							     blanket3			1 sf or lf				$1  materials

	

				b.  condition dredged sediment3

										1 cy				$4 - 7 mat/labor



				     2.	mechanical

							a.  filtration5b			1 cm				$6

			b.  centrifuge7		1 cm				<$6

			c.  gravity thickening7	1 cm				<$6		



				B.  particle classification: for  

						    #2, 3, 4, and 5 below5b

						    (sorting and separating)		1 cy				$6 - 100

  	

			    1. impoundment basins		1 cy				$6 - 100 

			    2. hydraulic classifiers		1 cy				$6 - 100

			    3. hydrocyclones			1 cy				$6 - 100

			    4. grizzlies			1 cy				$6 - 100

			    5. screens			1 cy				$6 - 100	

�Table 20

(Continued)

Estimated Cost Ranges for Sediment Remediation 





	Alternatives				Volume 			 	Cost			 



				              C. slurry injections

					                  (may overlap with other treatment

						technologies)

		  1.  chemicals			TBD				TBD

		                    2.  nutrients			TBD				TBD

		                    3.  microorganisms		TBD				TBD



IV.	Treatment (in some cases, costs associated with any particular treatment will be dependent upon pollutant concentration and cleanup levels required. Some of these technologies have been performed on sediments at the bench or pilot scale only, and are not proven for full scale.)



				A.  biological



			1. biodegradation/bioremediation5b   

										1 ton				$25 - 100



			               B.	physical



		                   1.  solidification/stabilization5

1 cy				< $100



			               C.	chemical



 		                    1.  chelation, chemical hydrolysis,

						     detoxification5a		1 cy				$200-300

						2.  solvent extraction5b     		1 ton				$50 -150

			3.  electrokinetic soil washing5b	

										1 cy		$100-300		





�

Table 20

(Continued)

Estimated Cost Ranges for Sediment Remediation 



	Alternatives			Volume 				Cost			 



						D.	thermal

						    1.  rotary kiln incineration1	< 6,700 cy			$675 - 2,025  

				6,750 - 20,250 cy			$405 - 1,215

	20,250 - 40,500 cy			$270 - 810

		  	> 40,500 cy			$135 - 540

cyclone furnace 

							   vitrification5b  		1 ton				$450 - 530

						     3.   fluid bed incineration5b    	1 ton				$50 - 175



V.	Disposal 

						A.	onsite upland6 		1 cy				$3 - 4

			         (includes unspecified dredging 

			   			           method and disposal)



				B. offsite land

						     wetlands creation6		1 cy				$10 - 20

						     class I disposal facility5	1 ton				$200 - 300

				(does not include hazardous

							 waste generator fees)

						      class II disposal facility5	1 ton				$55 - 65

						      class III disposal facility5	1 cy				$30 - 40

				C.	aquatic



 			       1. confined		TBD			               TBD 

�

Table 20

(Continued)

Estimated Cost Ranges for Sediment Remediation 



	Alternatives		Volume 			Cost		 



					2.	unconfined

						a.	in-bay6		1 cy				$2 - 3

		(includes unspecified 

							dredging method 

							and disposal)

						b.	in-bay6		1 cy				$1 - 8

		(includes clamshell 

							dredging and disposal)

						c.	ocean6		1 cy				$5 - 9

		(includes unspecified 

							dredging method 

							and disposal)





VI.	Effluent/Leachate Treatment



			1.	set up carbon absorption system2,3 

						(for organics)		1 system			$25,000 -30,000 mat/labor

										(does not include O&M)



�

Table 20

(Continued)

Estimated Cost Ranges for Sediment Remediation 
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3 Feasibility Study for the United Heckathorn Superfund Site, Richmond, California, prepared by Batelle/Marine Sciences Laboratory, Sequim, Washington, July 1994



4 US EPA Office of Water, Selecting Remediation Techniques for Contaminated Sediment EPA-823-B93-001, June 1993



5 Draft Report - Long-Term Management Strategy,  Analysis of Remediation Technologies for Contaminated Dredged Material, prepared by Gahagan & Bryant Associates, Inc., Novato California in association with ENTRIX, Inc. Walnut Creek, California, October 25, 1993 (includes review and analysis of other documents:



a Texas A & M Proceedings of 25th Annual Dredging Seminar ;



bSediment Treatment Technologies Database (SEDTEC), 2nd edition; Site Remediation Division, Wastewater Technology Centre, operated by Rockcliffe Research Management, Inc.) - submitted by technology developers and vendors from around the world;



6 Long-Term Management Strategy Dredging Costs Survey for San Francisco Bay, Tom Gandesbery, RWQCB Region 2, personal communication June 1994



7 US EPA Office of Research and Development, Handbook/Remediation of Contaminated Sediments, EPA/625/6-91/028, April 1991.









�























Table 21:  Costs for Systems 1-4



�





Primary

(1)�

Low-dose

Chemical

Primary

(2a)�

High-Dose

Chemical

Primary

(2b)�





Biological

(3)�Low-Dose

Chemical

Primary +

Biological

(4)���������Capital Cost ($/gpd)�0.9-1.1�1.1-1.4�1.2-1.8�2.4-2.6�2.6-2.9��Capital Cost ($/MG)�245-310�320-400�400�610-720�750-870��O & M Cost ($/MG)�205-240�230-280�250-350�320-410�350-450���������Total Cost ($/MG)�450-550�550-680�650-750�930-1,130�1.050-1,150���������Adapted from NRC. 1993.  Managing wastewater in coastal urban areas.  Committee on Wastewater Management for Coastal Urban Areas, Water Science and Technology Board, Commission on Engineering and Technical Systems, National Research Council.  National Academy Press, Washington, D.C.
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Table 22:  Costs for Systems 5-10



�









Nutrient

Removal

(5)�







Nutrient

Removal +

Filtration

(6)�





Nutrient

Removal +

High Lime

+ /filtration 

(7)�





Nutrient

Removal +

Filtration

+ GAC

(8)�



Nutrient

Removal +

High Lime

+ Filtration

+ GAC

(9)�Nutrient

Removal +

High lime

+ Filtration

+ GAC +

Reverse

Osmosis

(10)����������Capital Cost�2.9-3.3�3.5-3.9�5.2-5.6�4.5-4.9�6.1-6.7�6.5-9.5��     ($/gpd)��������Capital Cost�750-870�890-1,140�1,300-1,700�1,150-1,450�1,500-1,800�7,000-2,500��     ($/MG)��������O & M Cost�500-580�560-660�1,100-1,300�850-950�1,350-1,650�2,500-3,000��     ($/MG)��������Total Cost�1,250-1,450�1,450-1,800�2,400-3,000�2,000-2,400�2,900-3,500�4,500-5,500��      ($/MG)��������Adapted from NRC.  1993.  Managing wastewater in coastal urban areas.  Committee on Wastewater Management for Coastal Urban Areas, Water Science and Technology Board, Commission on Engineering and Technical Systems, National Research Council.  National Academy Press, Washington, D.C.
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Table 23.  Beneficial Effects of Remediation

Beneficial�effect�Values quantifying these beneficial effects�Beneficial use* affected��Lower toxicity in planktonic and benthic organisms�Greater survival of organisms in toxicity tests.�MAR, EST��Undegraded benthic community�Species diversity and abundance characteristic of undegraded conditions.�MAR, EST��Lower concentrations of pollutants in water �Water column chemical concentration that will not contribute to possible human health impacts.�MIGR, SPWN, EST, MAR, REC 1, REC 2��Lower concentrations of pollutants in fish and shellfish tissue�Lower tissue concentrations of chemicals that could contribute to possible human health and ecological impacts.�MAR, EST, REC 1, COMM ��Area can be used for sport and commercial fishing �Anglers catch more fish.   Impact on catches and net revenues of fishing operations increase.�REC 1, COMM��Area can be used for shellfish harvesting or aquaculture�Jobs and production generated by these activities increase.  Net revenues from these activities are enhanced.�SHELL, AQUA��Improved conditions for seabirds and other predators�Increase in populations.  Value to public of more abundant wildlife.�WILD, MIGR, RARE��More abundant fish populations�Increase in populations.  Value to public of more abundant wildlife.�MAR, EST��Commercial catches increase�Impact on catches and net revenues of fishing operations.�COMM��Recreational catches increase, more opportunities for angling�Increased  catches and recreational visitor-days.   �REC 1��Improved ecosystem conditions  �Species diversity and abundance characteristic of undegraded conditions.  �EST, MAR��Improved aesthetics�Value to public of improved aesthetics.   In some cases, estimates of the value to the public of improved conditions may be available from surveys.  �REC 2��More abundant wildlife, more opportunities for wildlife viewing�Impact on wildlife populations.  Impact on recreational visitor-days.�MAR, WILD, RARE, REC 2��*Memorandum from Walt Pettit to the RWQCB Executive Officers.  1993.  Revised beneficial use definitions.  SWRCB, Sacramento, CA.

 

�Issue 6:	Toxic Hot Spot Prevention Strategies



Present Policy:	None.



Issue Description:	Various factors influence the ability to implement prevention measures in identified toxic hot spots in bays and estuaries.  The most important factors among others are: land use practices, type of pollutant affecting the site, areal extent of the site, and whether responsible party or parties are willing or able to implement the necessary control measures to prevent a THS or its recurrence.    

			 

There are three possible types of prevention tools that can be used in preventing and/or remediate toxic hot spots.  These consist of (1) Voluntary tools which include actions that can be taken at the community level, (2) Interactive Cooperative Programs involving funds to entice private and public agencies to do prevention projects and activities, and (3) Regulatory Actions, taken in compliance with various existing regulatory programs currently in force throughout the State.



These implementation tools can be put to use in two ways: (1) The point source pollution control management strategy which achieves pollution control through the imposition of waste discharge permits, prohibitions and/or enforcement actions, and (2) Watershed Management Planning strategy which uses a multi-disciplinary, multi-regulatory integrated approach to achieve effective protection while allowing the flexibility to address specific problems within the context of a watershed.  The question is to determine which process provides the possibility of achieving the best solutions to address point and nonpoint source of pollution in the receiving waters and sediment of bays and estuaries.  



Alternatives:	1.	Point Source Pollution Control Strategy Only



Historically, this is the way point source pollution control has been carried out, by applying a permitting process, imposing effluent limits on wastewater discharges, establishing prohibitions, and taking enforcement actions whenever it has been necessary.  Other water quality protection strategies have been available through the State and RWQCB system and in other federal and state agencies but they tend to be applied in an independent fashion.  Unfortunately, each potential prevention tool,  has been conceived independently adopted through different legislation, forming distinct portions of different programs.  Many potentially useful prevention Strategies reside in different agencies with different authorities.  Each has been designed to address specific problems and/or sources of pollution, all are usually funded differently and therefore applied independently.  



Toxic hot spot prevention requires not only control of point sources of pollution but even more importantly control over nonpoint sources as well.  This requires a broader more coordinated approach.  Proper prevention control requires the use of flexible and integrated strategies in order to effectively remediate and prevent the reoccurrence of polluted sites in bays and estuaries.  The present way of implementing water quality controls confines activities to agencies, programs or geographical jurisdictions and does not promote the application of a coordinated water quality protection approach. 



This option, in effect, does not require endorsement of any different approach. Toxic hot spot prevention is achieved through the application of existing control strategies.



2.	Watershed Management Planning

			

Watershed management is a comprehensive strategy that can make possible the implementation of cost effective integrated control actions that can effectively achieve the  protection necessary to maintain and restore beneficial uses of watershed as a whole.  



For a given watershed, not only all hydrologic resources are considered (streams, lakes, groundwater basins, bays and estuaries) but also all land use practices being applied in the watershed as well.  Interdisciplinary work groups that are able to cross over geographical and political boundaries to identify water quality problems prioritized them, and develop effective solutions.  Solutions developed can be applied from the whole watershed perspective, that is, problem solutions are applied where they will do the most good from the watershed perspective.  



This process also allows for dischargers, landowners, business owners, environmental groups, non-profit groups, and other members of an affected community to discuss the watershed issues and get involved in seeking practical, cost effective solutions to the watershed identified THSs.  Such meetings help in the exchange of information, ideas, and expertise among different representations resulting in effective and more easily implementable management practices.  Solutions developed could be unique to the watershed or they could be composed of a specific combination or modification of existing practices. 



Effective prevention of sediment and water quality degradation in bays and estuaries requires a broad approach where all point and non-point sources of pollution from various land use activities are taken into consideration.  A watershed management planning approach allows for the development of management practices that can address specific problems within a watershed area overcoming the barriers imposed by geography and different political jurisdictions.  This promotes interaction and cooperation among all concerned parties which can result in a more comprehensive and effective solutions to solve water quality problems within a hydrologically defined watershed basin.  



To address toxic hot spots, watershed management should involve implementation of voluntary, cooperative agreements and regulatory programs to address identified problems.  Several existing State and Federal programs should be considered in developing prevention strategies as follows.  

Voluntary Programs

Voluntary actions ideally represent the preferred approach for addressing toxic hot spots mitigation and prevention upon bays and estuary environments.  Community based planning efforts, such as the Coordinated Resources Management Planning (CRMP) groups and Watershed Advisory Groups (WAGs), offer a forum through which information about a particular bay or estuary may be distributed and obtained. 

Interactive Cooperative Programs

Interactive Cooperative Programs can be effective in developing comprehensive pollution prevention strategies among private and public agencies by providing ways that will encourage involvement, promote interagency cooperation and aid in the development of coordinated approaches to take pollution prevention steps.  There are three types of Interactive Cooperative Programs. These can be categorized as follows; Interagency Agreements, Funding Programs and Federal Programs.

Interagency Agreements

Interagency Agreements, in the form of Management Agency Agreements (MAAs), and Memorandum of Understanding (MOUs) can provide effective cooperation and regulatory coordination among regulatory or planning agencies with different statutory jurisdiction.  Such Interagency Agreements are useful in defining each agency's authority, responsibility and level of coordination in implementing mitigating and preventive water quality control measures.  

Management Agency Agreement (MAA) with the Department of Pesticide Regulation (DPR) and the Pesticide Management Plan (PMP)  

The SWRCB and DPR entered into a MAA in March 1997 to eliminate duplication of effort and inconsistency of action dealing with pesticide use and water quality.  The PMP describes how DPR and the County Agriculture Commissioners will work in cooperation with the SWRCB and the RWQCBs to protect water quality from the use of pesticides.  The PMP contains, among other things, provisions for outreach, compliance with water quality objectives, ground and surface water protection, self-regulatory and regulatory compliance. 

Funding Programs 

There are several federal and state funding programs currently in place that can be useful in encouraging the development of pollution prevention actions. These include the following:

Nonpoint Source Grants Clean Water Act (CWA) Section 319

The Clean Water Act (CWA), Section 319(h), provides grant funds for projects directed at the management of nonpoint source pollution.  High priority projects are considered those which implement specified nonpoint source management practices under Section 319 requirements, and  projects which address nonpoint source waters listed pursuant to CWA section 303(d), water quality limited segments (see TMDL discussion, below).  

Water Quality Planning (CWA §205(j))

Section 205(j) of the Clean Water Act (CWA) allows each  state to provide funding for water quality management and planning projects.  In addition, Congress has provided funding under Section 604(b), State Revolving Fund Set-Aside.  Any regional or local public agency may apply directly to the State Board for 205(j) project funding.  The State Board, Division of Water Quality, Water Quality Planning Unit and Regional Board Planning staff, administer this grant program.

Wetlands Grants

Section 104(b) of the Clean Water Act provides funds for wetland restoration.  The focus of these grants is wetland protection, but wetland restoration can be included when it is part of an overall wetland protection program.  Priorities for funding include watershed projects to address watershed protection which have a substantial wetlands component in a holistic, integrated manner, and development of an assessment and monitoring.

State Revolving Funds (SRF) Loan Program

The State Revolving Funds (SRF) Loan Program provides  funding for the construction of publicly-owned treatment works (POTWs), for nonpoint source correction programs and projects, and for the development and implementation of estuary conservation and management programs.  The loan interest rate is set at one-half the rate of the most recent sale of a State general obligation bond.

Agricultural Drainage Management Loan Program

The State Agricultural Drainage Management Loan Program funds are available for feasibility studies and the design and construction of agricultural drainage water management projects.  The  project must remove, reduce, or mitigate pollution resulting from agricultural drainage.  

CALFED

The CALFED Bay-Delta Program was initiated in 1995 to address environmental and water management problems associated with the Bay-Delta system, an intricate web of waterways created at the junction of the San Francisco Bay and the Sacramento and San Joaquin rivers and the watershed that feeds them.  The CALFED Bay-Delta Program is carrying out a process to achieve broad agreement on comprehensive solutions for problems in the Bay-Delta System. 

Federal Programs 

Nonpoint Source Best Management Practices

As defined in 40 CFR 103.2 (M), BMPs are; "Methods, measures or practices selected by an agency to meet its nonpoint source control needs.  BMPs include, but are not limited to structural and nonstructural controls, and operation and  maintenance procedures.  BMPs can be applied before, during and after pollution producing activities to reduce or eliminate the introduction of pollutants into receiving waters."



BMPs fall into two general categories:  Source Controls which prevent a discharge or threatened discharge.  Recycling, fertilizer management, erosion control and physical barriers to prevent livestock impacts are considered source control measures. Treatment Controls measures remove pollutants from the nonpoint source before it reaches the waterbody of concern.  Examples include, created wetlands, sedimentation basins and oil/water separators.			

Total Maximum Daily Loads (TMDLs)

Section 303(d) of the Clean Water Act requires States to identify water bodies that do not meet water quality  standards after technology based control has been implemented.  These water bodies may be impacted by  conventional or toxic pollutants from either point or nonpoint sources and are designated Water Quality Limited Segments.  Once these water bodies are identified, states are required to develop Total Maximum Daily Loads (TMDLs) and a Waste Load Allocation or Load Allocation as a strategy for reducing the  contaminant load.  The Waste Load Allocation and Load Allocation refer to the quantity of pollutant that can be added to waterbody and still maintain the beneficial use.  The TMDL allocates a portion of the load to point sources (Waste Load Allocation), and to nonpoint sources and background (Load Allocation) with a margin of safety. 

National Estuary Program

As specified in the Clean Water Act, Section 320, significant coastal estuaries and water bodies may be nominated by the Governor and accepted into the National Estuary Program by the Environmental Protection Agency.  It must be demonstrated that the waterbody is of national significance from both an ecological and a public health standpoint.



The purpose of the program is to establish a mechanism for coastal protection.   Acceptance into the National Estuary program provides a formal structure for developing water quality protection mechanisms, and may be an effective tool for initiating pollution prevention programs.  Water bodies in the National Estuary Program are targeted for the development of comprehensive conservation and management plans that recommend priority corrective actions and compliance schedules addressing point and nonpoint source pollution.  These plans must also propose methods to restore the chemical, physical and biological integrity of the estuary, as well as assure that beneficial uses are protected.  

Regulatory  

The following State and federal regulatory activities are carried out by the State and Regional Boards.  These programs contain water quality protection enforcement provisions that must be complied with before operations are allowed to proceed.  These programs, either require WDRs (or permits) containing specific provisions or require the strict adherence to specific operating procedures in order to provide appropriate water quality protection to a target receiving water. They have been identified and described on the basis of (1) information provided by each program that can be useful in the prevention  of toxic hot spots and their recurrence, and (2) how these regulatory activities can be useful in providing component tools (mechanisms and process) to help prevent toxic hot spots.   

Waste Discharge Requirements and the National Pollutant Discharge Elimination System (NPDES) Program

The Regional Water Boards issue waste discharge requirements orders which incorporate Federal Clean Water Act (CWA) provisions (NPDES Permits) and Porter-Cologne Act regulatory provisions to regulate point source discharges to navigable waters of the U.S. (streams, rivers, lakes, or coastal waters) and ground waters of the state.  The permits are implemented in California through a cooperative program with the U.S. EPA and the state and RWQCBs.  As a result, the issuance of waste discharge permits satisfies both State and Federal law.  The regulatory provisions of the permits include the authority to issue the permits for a fixed term not to exceed five years.  The regulation provides authority for  inspection and monitoring.  It also provides for a pretreatment program which authorizes the state to impose pretreatment standards  on industrial users of POTWs.  



During the issuance process, the RWQCB staff analyzes the discharge and prepares waste discharge requirements for Board adoption. The requirements must implement the water quality control plans and policies to protect beneficial uses of the receiving waters.  Monitoring data provided by the permit program can provide information about possible toxic hot spots.  Stricter effluent limits can help remediate and prevent recurrence of toxic hot spots in some cases. The imposition of appropriate effluent standards may help to prevent toxic hot spots.

Coastal Zone Act/Coastal Zone Act Reauthorization Amendments (CZARA)

In passing into law the CZARA, Congress identified nonpoint source pollution as a significant factor in coastal water degradation.  This acknowledgment links coastal water quality with land use activities along the shore.  Section 6217 now requires that states with approved coastal zone management programs develop a coastal nonpoint source pollution control program as well. The management measures are being evaluated and ultimately the program developed will:  (1) identify those land uses that individually or cumulatively may cause or contribute significantly to a degradation of a coastal water, (2) identify critical geographical areas adjacent to coastal waters and (3) implement measures to achieve and maintain water quality standards. 

Clean Water Act Section 404 and 401

Section 404 of the Clean Water Act prohibits the discharge of dredge or fill materials into navigable waters of the U.S. unless a permit is obtained from the U.S. Army Corps of Engineers.  The U.S. EPA has oversight and veto authority over the Corps determination to issue the permit if it finds that the proposed project will have adverse effects on the receiving waters.  Section 401 of the CWA requires that any federally permitted activity issued under CWA Section 404 complies with the States adopted water quality objectives and effluent limitations.  Under this section the State, through the SWRCB must issue the water quality certification.  The water quality certification declares that the proposed activity will be conducted using prescribed technology and that it will not result in any violation of any effluent limitations or water quality objectives.  Until such a certification is issued, denied or waived by the SWRCB the proposed project can not proceed.

Storm Water Program

The 1987 amendments to the Clean water Act added Section 402(p) to the already existing NPDES program.  The new section established a framework to regulate municipal and industrial storm water discharges to surface waters or through municipal separate storm sewers.  The SWRCB and RWQCB currently issue individual and general permits to regulate most storm water discharges.  



Owners or operators of industrial storm water discharge systems and some construction sites must obtain authorization for the use or continued use of storm water discharge systems by submitting a "Notice of Intent", which signifies that the discharger intends to comply with the provisions of  a Statewide general permit.  For example, the industrial storm water general permit authorizes the discharge of industrial storm water from industrial facilities, prohibits illicit connections and discharges containing hazardous substances in storm water in excess of reportable quantities prescribed by federal regulation. 



The actual permit process could help prevent toxic hot spots from these permitted activities.  



			

Staff Recommendation:	Adopt Alternative 2.





Toxic Hot Spot Cleanup Plans should be written such that actions taken either to remediate or prevent toxic hot spots use an integrated and coordinated  management protection approach.  A watershed strategy should encompasses all waters surface, ground, inland and coastal and address point and nonpoint sources of pollution. 




The Cleanup Plans should also be written to take into account and accommodate the water quality control priorities identified by already established local watershed plans.  Wherever watershed plans are established, toxic hot spots cleanup plans should serve as a supplementary documents recommending different approaches to prevent toxic hot spots in the bays and estuaries of a particular watershed.  In cases where a watershed plan is not in place the toxic hot spot cleanup plans should serve to provide guidance in implementing appropriate controls to prevent toxic hot spots.
 






Pesticide residues should not be considered under 
the 
Bay Protection and Toxic Cleanup 
P
rogram
 if they 
are detected in the water column in a patter
n of infrequent pulses moving by the sampling location.  Such detections will be 
addres
s
ed
 
using
 
cooperative approaches such as the Management 
Agency 
Agreement between the SWRCB and the Department of Pesticide Regulation
, the NPS Management Plan, and existing authorities including the Por
ter
-Cologne
 Water Quality Control 
Act
 and Clean Water Act.





Please refer to Pages “xlvii
” through “xl
vii
i
”  of this document for the provisions related to toxic hot spot prevention.�



    �These are substances suspected of being carcinogenic as classified in the EPA Integrated Risk Information System (IRIS), by the Office of Environmental Health Hazard Assessment or by the Department of Health Services.

    �The sediment values to be used in the ranking system are listed in Table 3.  The tissue residue levels and criteria are available in various State Mussel Watch reports and the California Toxics Rule (EPA, 1997),  respectively.  Water quality objectives to be used are found in RWQCB Basin Plans (if available) or the California Ocean Plan (depending on which plan applies to the water body being addressed).  Where a Basin Plan contains a more stringent value than the statewide plan, the regional water quality objective will be used.



    �PEL is that concentration above which adverse biological effects are likely to occur.  It is developed by taking the geometric mean of the 50th percentile value of the effects database and the 85th percentile value of the no-effects database.

    �The Threshold Effects Level (TEL) is defined as the sediment concentration that is the upper limit of the minimal effects range.  The value is derived by taking the geometric mean of 15th percentile of the ascending effects database and the 50th percentile of the ascending no-effects database.

    �The ERM is analogous to the PEL.  It is that concentration above which adverse effects are likely.  It is developed by taking the 50th percentile of the ranked adverse effects data in the Long and Morgan database.  The ERL is developed by taking the 10th percentile of the ranked adverse effects data.

    �Values are for bulk sediment expressed on a dry weight basis

    �MacDonald,  1996

    �Long and Morgan, 1990

    �Long et al.,  1995

10 Water quality objectives to be used are found in Regional Water Quality Control Board Basin Plans or the California Ocean Plan (depending on which plan applies to the water body being addressed).  Where a Basin Plan contains a more stringent value than the statewide plan, the regional water quality objective will be used.



� National Academy of Sciences. 1973. Water Quality Criteria, 1972 (Blue Book).  The recommendation applies to any sample consisting of a homogeneity of 25 or more fish of any species that is consumed by fish-eating birds and mammals, within the same size range as the fish consumed by any bird or mammal.  No NAS recommended guidelines exist for marine shellfish.

� U.S. Food and Drug Administration.  1984.  Shellfish Sanitation Interpretation:  Action Levels for Chemical and Poisonous Substances.  A tolerance, rather than an action level, has been established for PCB.

� U.S. Environmental Protection Agency.  1993.  Guidance for assessing chemical contaminant data for use in fish advisories.  Volume 1.  EPA 823-R-93-002.  Office of Water.  Washington, D.C.
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