

8.  Implementation Strategy

8.  IMPLEMENTATION STRATEGY

An implementation plan is needed to ensure that Bay Area urban creeks meet water quality standards for toxicity.  The implementation strategy below describes actions to reduce pesticide discharges to urban creeks and achieve the numeric targets.  As discussed below, the U.S. Environmental Protection Agency (U.S. EPA) has begun to phase out urban diazinon uses.  These activities greatly influence the proposed implementation strategy.  The strategy not only addresses diazinon and other pesticides currently contributing to aquatic toxicity in urban creeks, but it also addresses any potential water quality impacts posed by likely replacements.  The singular intent of the implementation strategy is to ensure that Bay Area urban creeks attain the Water Quality Control Plan, San Francisco Bay Basin (Region 2)’s (Basin Plan’s) water quality objective for toxicity.

DIAZINON PHASE-OUT PLANS

The Food Quality Protection Act enacted in 1996 requires U.S. EPA to reassess the risks associated with many pesticides, including diazinon.  The law increases safety standards for pesticides and focuses special attention on children’s health.  To comply with the law, U.S. EPA recently undertook a new risk assessment for diazinon, focusing its attention on human health.  The study found that all residential applications result in exposures that pose risks of concern.  Following applications in residential areas, diazinon residue poses risks of concern for children.  Many types of occupational exposures also pose risks of concern, and exposure to diazinon in drinking water could potentially pose a concern for infants and children (U.S. EPA 2000b).  

The study concluded the following regarding environmental risks (U.S. EPA 2000f):

Because of diazinon’s widespread use in the U.S., and documented widespread presence in water bodies at concentrations of concern to aquatic life, there is a high level of certainty that aquatic organisms will be exposed to potentially toxic levels of diazinon in surface water.  Additionally, since diazinon and its major degradate oxypyrimidine are mobile and persistent in the environment, and found at significant levels in both ground and surface waters, it is quite probable that they will be available in quantity and for times that will exceed acute and chronic toxicity endpoints.

As U.S. EPA released the study, Syngenta Crop Protection, the lead registrant for diazinon, announced it would phase out its urban diazinon sales (Syngenta 2000).  Indoor uses would be phased out first.  As of March 2001, manufacturers would no longer supply formulators with diazinon for indoor use products.  Retail sales of products intended for indoor use would end December 3, 2002.  Non-agricultural outdoor uses (e.g., home lawns, gardens, and other residential and non-agricultural uses) would be phased out more gradually.  For these uses, manufacture of diazinon for product formulation would decrease by 50% or more by 2003.  Diazinon would no longer be used to formulate products as of June 2003.  Sales to retailers would end August 2003, and retail sales would end December 31, 2004.  At that time, manufacturers would buy back all unsold retail products (U.S. EPA 2000c).  Consistent with this agreement, U.S. EPA has begun the process of canceling registrations for some diazinon products.

Although some agricultural diazinon use, such as applications at greenhouses, may continue in some urban areas, U.S. EPA’s action to eliminate nearly all urban diazinon use will reduce diazinon discharges to urban creeks.  Eventually, diazinon levels in urban creeks will likely attain the proposed diazinon concentration targets.  How long this will take is unknown.  U.S. EPA will allow diazinon products sold over-the-counter prior to January 1, 2005 to be stored indefinitely and applied in accordance with their labels.  Moreover, the persistence of diazinon in urban creeks, and particularly in the sediments of urban creeks, is poorly understood.  

DIAZINON ALTERNATIVES
Conventional Pesticide Alternatives

Diazinon has long occupied a major portion of the pesticide market.  Although U.S. EPA’s actions will eliminate most urban diazinon uses, phasing out diazinon could increase reliance on alternative pesticides and encourage new pesticides to enter the marketplace.  Replacement pesticides could steadily increase their market share by fulfilling the perceived needs of pesticide consumers.  Diazinon alternatives may inadvertently pose some new water quality risks.  Malathion and carbaryl are readily available alternatives that kill pests in the same manner as diazinon; they inhibit acetylcholinesterase (CDPR 2001b).  Imidacloprid, a relatively new alternative, is very soluble in water (TDC 2002).

Pyrethroids are the most rapidly growing class of diazinon replacements.  They include bifenthrin, cyfluthrin, cypermethrin, deltamethrin, esfenvalerate, and permethrin, among others.  As a group, pyrethroids exhibit low water solubility, low volatility, and high octanol-water partition coefficients (Kow).  For these reasons, they are relatively immobile in soil, and they strongly bind to sediment.  When discharged into surface water, they tend to quickly disappear from the water column (Laskowski 2002), but they can persist in sediment for months (Weston 2002).  

Pyrethoids are toxic to invertebrates and fish at concentrations as low as 6 nanograms per liter (ng/l, parts per trillion).  Depending on the specific pyrethroid tested, concentrations ranging from 90 ng/l to 700 ng/l are toxic to 50% of Ceriodaphnia dubia test organisms (Miller et al. 2002).  At concentrations of 4 ng/l, the pyrethroid cypermethrin inhibits the ability of male Atlantic salmon to smell a female pheromone.  When salmon sperm and eggs are exposed at 100 ng/l, cypermethrin reduces the number of fertilized eggs (Moore and Waring 2001).  The potential for pyrethroids to contribute to sediment toxicity is unknown.  

The growing use of pyrethroids also poses analytical challenges.  Because pyrethroids are nearly insoluble in water, they bind strongly to any type of surface, including the surfaces of test containers and equipment (Laskowski 2002).  Analytical procedures able to detect pyrethroids at ecologically relevant concentrations are generally inadequate.  Moreover, no published procedures for conducting Toxicity Identification Evaluations exist; therefore, identifying pyrethroids as the cause of any toxicity that could relate to them is difficult (Miller et al. 2002).  

Because the conventional pesticide alternatives likely to replace diazinon pose substantial potential risks to water quality, this implementation strategy needs to account for and respond to these risks, so as to avoid solving one problem and causing another.  

Integrated Pest Management

Substituting the discharge of one conventional pesticide for another could be counterproductive, particularly if the replacement pesticide could cause aquatic toxicity.  To address any potential new risks, this plan’s over-arching strategy for reducing the adverse effects of diazinon and other pesticides in urban runoff is to discourage the use of conventional pesticides that threaten water quality.  This strategy prevents pesticide discharges at their source.

One way to reduce the use of conventional pesticides that threaten water quality is to practice Integrated Pest Management (IPM).  The University of California Statewide Integrated Pest Management Project defines IPM as follows (UC IPM 2001):

Integrated pest management…is an ecosystem-based strategy that focuses on long-term prevention of pests or their damage through a combination of techniques such as biological control, habitat manipulation, modification of cultural practices, and use of resistant varieties.  Pesticides are used only after monitoring indicates they are needed according to established guidelines, and treatments are made with the goal of removing only the target organism.  Pest control materials are selected and applied in a manner that minimizes risks to human health, beneficial and nontarget organisms, and the environment.  

The Bio-Integral Resource Center offers a similar definition (BIRC 2001):

Integrated pest management… is an approach to pest control that utilizes regular monitoring to determine if and when treatments are needed and employs physical, mechanical, cultural, biological and educational tactics to keep pest numbers low enough to prevent unacceptable damage or annoyance.  Least-toxic chemical controls are used as a last resort.

The U.S. Environmental Protection Agency Office of Pesticide Programs describes IPM as follows (U.S. EPA 2001):

The IPM system consists of four steps:  (1) set action thresholds; (2) monitor and identify pests; (3) prevent pests; and (4) control pests when necessary.

IPM techniques are effective.  They can reduce the potential for pesticide discharges to occur, while minimizing the potential to create new risks by not necessarily replacing one conventional pesticide with another.  As an illustrative example, Table 8.1 describes an IPM approach for managing ants.  In a survey of Bay Area pest management practices, ants were the most frequently reported pest problem (Alameda County 1997).

TABLE 8.1

Typical IPM Approach for Managing Ants

	Step
	Activity

	1. Set Action Thresholds
	Ants serve important ecological functions.  Some ants should be tolerated outdoors.  Action may be required when ants come indoors.

	2. Monitor and Identify Pests
	Common Bay Area ants include Argentine ants and carpenter ants.  These ants look different and require different management strategies.  Similarly, individual “scouts” require a different management strategy than a major infestation.

	3. Prevent Pests
	Good hygiene practices (e.g., storing food in sealed containers and keeping areas clean and dry) are effective in preventing Argentine ant infestations.  Entry points along walls, moldings, and baseboards, and in gaps around pipes and ducts, can be effectively blocked with petroleum jelly, tape, or caulk.

	4. Control Pests 
When Necessary
	Non-toxic ant control methods are effective.  Individual “scouts” can be killed by hand.  Ant trails can be cleaned with a vacuum or soapy water.  Soap also washes away the chemical trail ants follow.  As a last resort, pesticides can be used, but low toxicity baits are available that minimize pesticide use and confine the pesticide to a very small, contained area.  


IMPLEMENTATION ACTIONS

Primary Goals

The implementation plan is to ensure the successful attainment of the proposed numeric targets, which relate to diazinon concentrations and aquatic toxicity.  As shown in Figure 8.1, the plan focuses on three areas:  proactive regulation, education and outreach, and research and monitoring.  Table 8.2 lists specific goals for each of these areas.
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FIGURE 8.1

Areas of Focus for Implementation

TABLE 8.2

Primary Implementation Strategy Goals

	Area of Focus
	Goals

	Proactive Regulation
	· Pesticides will be regulated to ensure compliance with all applicable pesticide and water quality laws and regulations, including the Federal Insecticide, Fungicide, and Rodenticide Act, the California Food and Agriculture Code, the Federal Clean Water Act, and California’s Porter-Cologne Water Quality Control Act.  

· Pesticide applications will not result in pesticide concentrations in urban creeks that are lethal to or that produce detrimental responses in aquatic organisms, including chronic and acute effects.  

	Education and Outreach
	· Private and public entities will minimize their reliance on conventional pesticides to reduce potential toxicity associated with pesticide discharges.

· Private and public entities will adopt least toxic pest management practices (i.e., including Integrated Pest Management).

· Education and outreach programs will target municipal operations, professional applications (e.g., structural pest control, landscape maintenance, and agriculture), and consumer use of over-the-counter products, and convince all public and private entities to practice least toxic pest management.  

	Research and Monitoring
	· Monitoring will demonstrate that diazinon concentrations in urban creeks meet numeric targets.

· Monitoring will demonstrate that Bay Area urban creeks meet toxicity targets.

· Ongoing studies will ensure that diazinon replacements, including those currently available for sale and those yet to enter the marketplace, will meet toxicity targets and not pose substantial water quality risks.

· Studies will be completed as needed to foster proactive pesticide regulation and effective education and outreach programs.


Actions

The role of the Regional Board is to encourage, monitor, and enforce implementation activities, and to lead by example.  The Regional Board will consider taking the specific actions listed in Table 8.3.  The Regional Board will also work with others responsible for pesticide use and oversight to encourage or require them to implement the proposed actions listed in Table 8.4.  The actions proposed in Table 8.4 are preliminary.  Some involve new efforts or enhancements to existing activities.  The Regional Board will work with each organization to evaluate these proposals in terms of opportunities and constraints, including regulatory authorities and resource limitations.

To ensure that the actions assigned to U.S. EPA, the California Department of Pesticide Regulation, County Agricultural Commissioners, the California Department of Consumer Affairs, and the University of California Statewide Integrated Pest Management Project are implemented, the Regional Board will rely on inter-agency cooperation.  Actions assigned to pesticide manufacturers and formulators, retailers, and pest control advisors and operators are proposed to be voluntary.  The Regional Board will exercise its direct authority to require municipal storm water programs to undertake the actions called out for them in Table 8.4 pursuant to National Pollutant Discharge Elimination System (NPDES) permits.  Although municipalities do not have the authority to regulate pesticide applications, they can implement a number of actions, as shown in Figure 8.2.  Many municipalities are already implementing these actions.

In Tables 8.3 and 8.4, actions specifically focusing on diazinon, such as U.S. EPA’s phase-out actions and municipal efforts to reduce diazinon use, will address the diazinon concentration targets.  The more general actions focused on reducing the use of pesticides that threaten water quality will address the toxicity targets.  

TABLE 8.3

Regional Board Actions

	Area of Focus
	Action

	Proactive Regulation
	1. Monitor U.S. EPA pesticide evaluation and registration activities as they relate to surface water quality.

	
	2. Share with U.S. EPA monitoring and science data generated within the Bay Area.

	
	3. When necessary, request that U.S. EPA coordinate competing aspects of the Federal Insecticide, Fungicide, and Rodenticide Act and the Federal Clean Water Act, and encourage U.S. EPA to accommodate water quality concerns within its pesticide registration process.

	
	4. Work with the California Department of Pesticide Regulation (CDPR) to develop and implement a strategy to ensure that all pesticide applications in California comply with the Federal Clean Water Act and the Porter-Cologne Water Quality Control Act as set forth in the Basin Plan.

	
	5. Interpret federal and state water quality standards applicable in the Bay Area to assist CDPR.

	
	6. Work with CDPR to assemble information (such as monitoring data), as requested, for it to take necessary action.

	
	7. Incorporate within municipal storm water NPDES permits necessary requirements to actively support pesticide regulatory actions that protect water quality.  

	
	8. Enforce NPDES permit provisions related to pesticide discharges.

	Education and Outreach
	9. Incorporate within municipal storm water NPDES permits necessary requirements to adopt least toxic management practices (such as IPM) within municipal operations and to promote such practices within local and regional communities.  

	
	10. Work with County Agricultural Commissioners; the Department of Consumer Affairs; the University of California Statewide Integrated Pest Management Project; pesticide manufacturers, formulators, distributors, and retailers; and pesticide users to encourage least toxic pest management practices such as IPM.

	
	11. Develop tools for evaluating and tracking the success of education and outreach programs.

	
	12. Encourage grant funding for activities likely to reduce pesticide discharges, promote least toxic pest management practices, or otherwise further the goals of this implementation strategy.

	
	13. Encourage pilot demonstration projects that show promise for reducing pesticide discharges throughout the Bay Area.

	Research and Monitoring
	14. Support the development of publicly available and commercially viable analytical methods to detect ecologically relevant concentrations of the pesticides replacing diazinon that pose the greatest water quality risks.  Proprietary information provided to U.S. EPA and CDPR may not be useful for public monitoring efforts.

	
	15. Support the development of Toxicity Identification Evaluation procedures that can be used to identify potential toxicity in surface water and sediments.  

	
	16. Promote the completion of publicly available studies that characterize the fate and transport of pesticides applied in urban areas.

	
	17. Promote the development and adoption of evaluation methods (e.g., quantitative fate and transport models) for urban pesticide applications, including applications to impervious surfaces.  

	
	18. Promote the completion of publicly available studies to support the development of water quality criteria for pesticides in the water column and sediment.

	
	19. Incorporate within municipal storm water NPDES permits necessary requirements to characterize conditions in urban creeks.


TABLE 8.4

Actions by Others

	Organization
	Actions

	U.S. Environmental Protection Agency 
	1. Phase out most urban diazinon uses, as planned.  

2. If the phase-out does not result in the attainment of the diazinon concentration targets, then take additional steps to reduce diazinon runoff.  

3. To address likely shifts in the pesticide marketplace resulting from the diazinon phase-out, and the potential for these shifts to pose new water quality risks, continue coordination between the Office of Pesticide Programs and Office of Water to ensure that pesticide applications comply with water quality standards.  

4. Support the development of publicly available and commercially viable analytical methods to detect ecologically relevant concentrations of the pesticides replacing diazinon that pose the greatest water quality risks.

5. Support the development of Toxicity Identification Evaluation procedures that can be used to identify potential toxicity in surface water and sediments.  

6. Promote the completion of publicly available studies that characterize the fate and transport of pesticides applied in urban areas.

7. Promote the development and adoption of evaluation methods (e.g., quantitative fate and transport models) for urban pesticide applications, including applications to impervious surfaces.  

8. Promote the completion of publicly available studies to support the development of water quality criteria for pesticides in the water column and sediment.

	California Department of Pesticide Regulation
	9. Adopt a process to address pesticide-related surface water impairment.  CDPR has already prepared a draft process (CDPR 2002).  

10. Work with the Regional Board to identify likely diazinon replacements and study the likelihood that foreseeable applications in urban areas could result in runoff that exceeds water quality standards (e.g., study the fate and transport of higher risk pesticides specifically within the urban environment, focusing especially on pesticides sold over-the-counter and pesticides applied to impervious surfaces).  

11. If necessary to meet water quality standards, use existing enforcement authorities to adopt regulations, direct registrants to mitigate potential water quality concerns, designate certain pesticides as restricted materials subject to permit conditions, or refuse or cancel registrations.

12. Continue and enhance education and outreach programs to encourage least toxic pest control, including IPM.  

13. Continue to support the completion of publicly available studies that characterize the fate and transport of pesticides applied in urban areas.

14. Work with the Regional Board to promote the development and adoption of evaluation methods (e.g., quantitative fate and transport models) for urban pesticide applications, including applications to impervious surfaces.  



15. Work with the Regional Board to support the development of publicly available and commercially viable analytical methods to detect ecologically relevant concentrations of the pesticides replacing diazinon that pose the greatest water quality risks.

16. Work with the Regional Board to support the development of Toxicity Identification Evaluation procedures that can be used to identify potential toxicity in surface water and sediments.  

17. Work with the Regional Board to promote the completion of publicly available studies to support the development of water quality criteria for pesticides found in the water column and sediment.

	Municipal Storm Water Programs
	18. Develop and implement plans to support pesticide regulatory actions that protect water quality, to adopt least toxic management practices (such as IPM) within municipal operations and promote such practices within local and regional communities, and to characterize conditions within urban creeks receiving pesticide runoff.  (See Figure 8.2.)  Many municipalities are already implementing these activities in accordance with their municipal storm water permits.

19. Equitably share among municipalities the burden of developing and implementing plans to eliminate pesticide-related toxicity in urban creeks.

20. Reduce municipal reliance on pesticides that threaten water quality by adopting policies, procedures, or ordinances that minimize the use of conventional pesticides in municipal operations and on municipal property.  Section 11501.1 of the California Food and Agriculture Code does not prohibit municipal policies, procedures, or ordinances seeking only to control a municipality’s own participation in the pesticide marketplace.  

21. Track the progress of municipalities by periodically reviewing their pesticide use and the use of pesticides by the contractors they hire.  

22. Train municipal employees to use IPM techniques and require that they adhere to IPM practices.  

23. Require municipal contractors to practice IPM. 

24. Undertake targeted outreach programs to encourage communities to reduce their reliance on conventional pesticides that threaten water quality.  Educate municipal employees (whether or not they apply pesticides as part of their work responsibilities), local businesses (e.g., restaurants), pest control operators, landscape gardeners, and the public at large.  Focus efforts on the audiences most likely to use pesticides that threaten water quality (e.g., owner-occupied single-family residences and structural pest control operators).  Many municipalities conduct effective outreach at the point-of-sale, where many pest management decisions are made.

25. Encourage appropriate pesticide waste disposal.  As U.S. EPA cancels diazinon registrations, encourage individuals to dispose of their supplies instead of risking environmental release.  

26. Require pest-resistant landscaping at new development and re-development sites, minimize impervious surfaces at these sites, and encourage landscape designs that tend to delay runoff entering nearby creeks.

27. Monitor diazinon and toxicity in urban creeks, and other pesticides as needed; investigate toxicity in both the water column and in sediment.  

28. Share with U.S. EPA monitoring and science data generated.

29. Monitor U.S. EPA pesticide evaluation and registration activities as they relate to surface water quality.

30. When necessary, request that U.S. EPA coordinate competing aspects of the Federal Insecticide, Fungicide, and Rodenticide Act and the Federal Clean Water Act, and encourage U.S. EPA to accommodate water quality concerns within its pesticide registration process.

31. Work with CDPR to develop and implement a strategy to ensure that all pesticide applications in California comply with the Federal Clean Water Act and the Porter-Cologne Water Quality Control Act as set forth in the Basin Plan.

32. Work with CDPR to assemble information (such as monitoring data), as requested, for it to take necessary action.

33. Identify and report to CDPR and County Agricultural Commissioners violations of pesticide regulations by others.

	County Agricultural Commissioners
	34. Continue and enhance enforcement related to overuse and misuse use of pesticides, including pesticides sold over-the-counter.  

35. Continue to coordinate with and contribute to education and outreach efforts undertaken by municipal storm water programs and others.  

36. Continue to enforce the phase out of diazinon products and any new regulations affecting pesticide applications and their water quality risks.  

	California Department of Consumer Affairs 
	37. Work with the Regional Board and CDPR to require additional initial IPM training and additional continuing IPM training for all structural pest control licensees.

	UC Statewide Integrated Pest Management Project
	38. Continue and enhance educational efforts targeting urban pesticide uses to promote least toxic pest management practices such as IPM.  

39. Continue to encourage and support efforts to identify and perfect new IPM strategies for the urban environment.

	Pesticide Manufacturers and Formulators
	40. Minimize potential pesticide discharges by developing and marketing products designed to avoid discharges that exceed water quality objectives.  Many manufacturers successfully market such products.

41. Support the development of publicly available and commercially viable analytical methods to detect ecologically relevant concentrations of the pesticides replacing diazinon that pose the greatest water quality risks.

42. Develop and make publicly available commercially viable methods to detect pesticide-related toxicity in surface water, including Toxicity Identification Evaluation procedures that can be used to identify potential toxicity in surface water and sediments.

43. Complete and make publicly available studies that characterize the fate and transport of pesticides applied in urban areas.


44. Develop evaluation methods (e.g., quantitative fate and transport models) for urban pesticide applications, including applications to impervious surfaces.  

45. Complete and make publicly available studies to support the development of water quality criteria for pesticides in the water column and sediment.

	Pesticide Retailers
	46. Offer point-of-sale information on IPM and less toxic alternatives, and promote these alternatives to customers by offering alternatives for sale.  

	Pest Control Advisors
	47. Recommend IPM strategies so conventional pesticides are used only as a last resort.  

	Pest Control Operators
	48. Adopt IPM techniques and promote them to customers so pesticide applications do not contribute to pesticide runoff and toxicity in urban creeks.
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FIGURE 8.2

Municipal Activities

MONITORING AND ADAPTIVE MANAGEMENT

Municipal storm water permits require dischargers to characterize their discharges, which necessarily involves monitoring diazinon concentrations and aquatic toxicity.  The Regional Board will use this information to track progress in implementing this TMDL.  Diazinon concentrations will be monitored until urban creeks attain the proposed numeric targets for diazinon concentrations.  Water quality monitoring will seek to answer the following questions:

 Are actions being taken to reduce pesticide discharges and their associated toxicity making a positive difference?  

 Are diazinon concentrations decreasing to levels below the numeric targets?  

 Do standard toxicity tests indicate that toxicity in urban creeks is still a problem?  

 If so, what are the causes of the toxicity?  

 Do pesticides other than diazinon pose any water quality concerns?  

If water quality monitoring demonstrates that implementing this strategy is not resulting in the attainment of the proposed targets, the Regional Board may reconsider and possibly revise the strategy to offer more effective protection for the aquatic life of the Bay Area’s urban creeks.

Because new pesticides are expected to continue to become available, the need to monitor aquatic toxicity within the water column and sediment is expected to remain well after the diazinon concentration target is achieved.  Substantial exceedances of the toxicity target will trigger the need for Toxicity Identification Evaluations to determine the causes of the toxicity.  Pesticide-related toxicity will be subject to implementation actions identified for this TMDL.  If this strategy were to prove inadequate, additional measures could need to be identified and implemented.  Toxicity related to stressors other than pesticides could warrant further study, but would be beyond the scope of this TMDL.  

As the pesticide market changes (e.g., due to the diazinon phase-out), replacement pesticides may begin to show up in urban creeks.  Monitoring programs may need to investigate the potential presence of these pesticides in surface water.  Such monitoring data could inform pesticide registration and re-registration decisions being made by U.S. EPA.  Monitoring pesticides that are increasing their urban market share may be very useful to U.S. EPA as it determines the potential water quality impacts of these pesticides.

To track progress in implementing the diazinon and pesticide-related toxicity TMDL, the Regional Board will monitor the activities of the various parties identified in the implementation plan, including U.S. EPA, the California Department of Pesticide Regulation, municipal storm water programs, and others.  It will also monitor its own actions.

KEY POINTS

The over-arching strategy for reducing the effects of diazinon in urban runoff will be to avoid the use of conventional pesticides that threaten water quality through the application of IPM techniques and the use of least toxic pesticides.  The strategy focuses on proactive regulation, education and outreach, and research and monitoring.  Implementation of the strategy is expected to achieve the proposed numeric targets and protect aquatic life beneficial uses.  Implementation monitoring and water quality monitoring will confirm that the strategy is working.  
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