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Executive Summary

The State of Louisiana continues to make progress in implementing the Nonpoint Source Management Plan.  This plan outlined both short-term and long-term goals and objectives that would be utilized as the strategy to improve the water quality within the bayous, lakes, estuaries and rivers that are not fully meeting their designated uses for fish and wildlife propagation or contact recreation (i.e. swimming and/or boating). The purpose of this Annual Report is to document the steps that have been taken during 2002 to meet these long-term and short-term goals.  A matrix, which includes the current status of each of these goals, has been included in Appendix A of this report.

During 2002, there was significant progress made in water quality data collection, assessment of those data, development of TMDLs and implementation of projects and programs that have been designed to address the problems that have been identified as contributing to nonpoint source water quality problems. In addition to project implementation, major emphasis has been placed on completing the watershed management plans for bayous and rivers within the Mermentau and the Vermilion-Teche River Basins that had total maximum daily loads (TMDLs) completed for them. These plans will guide the implementation process, targeting where best management practices (BMPs), cost-share programs and technical assistance needs to be focused.  Through this targeting process, funds and staff resources can be directed more effectively toward solving the nonpoint source water quality problems that exist so that the designated uses can be restored and water quality standards can be met.
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The Louisiana Department of Environmental Quality (LDEQ) completed the first 5-year cycle of watershed monitoring in December 2002. This type of monitoring provides an annual set of ambient data that can be assessed to determine whether the water quality standards are being met or whether one of the designated uses of the water body is impaired. These data form the basis for determining whether a TMDL needs to be developed and a watershed management plan needs to be devised to reduce and control any point source or nonpoint source of pollutants that contribute to the water quality impairment. During 2002 each of the watersheds within the Red River, Atchafalaya River, and the Sabine River Basins were sampled on a monthly basis. These data will be assessed and included within the 2004 305(b) Water Quality Inventory Report.

During 2002, LDEQ completed the 2002 305(b) Water Quality Inventory Report and the draft 303(d) list of impaired water bodies. These reports and the draft 303(d) list can be found on LDEQ’s website www.deq.state.la.us/planning. The 2002 Report includes assessments of the ambient water quality data from each of the 476 watersheds that were sampled from 1997-2001. These assessments form the basis for determining which water bodies will need to have TMDLs completed for them because they are not meeting water quality standards.

During January 2003, LDEQ began the 2nd cycle of data collection to determine ambient conditions of water bodies within the Mermentau and the Vermilion-Teche River Basins. These data will be examined to determine whether water quality has improved, when compared to the data that was collected during 1998 for that water body. Through this iterative process of data collection, assessment, TMDL development and watershed implementation, water quality should continue to improve within Louisiana, thereby meeting the long-term goals of restoring the designated uses to the State’s water bodies, so that the people of Louisiana can continue to enjoy these natural resources.

In 2002, LDEQ and USEPA agreed upon a revised schedule for implementation of the State’s Nonpoint Source Management Plan. The revised timeline for the new schedule was based on the Consent Decree that USEPA entered into with the courts in April 2002. This revised schedule has been included here within the 2002 NPS Annual Report.

Figure 2: Revised Timeline for Completion of Tasks Outlined within the NPS Management Plan
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1- Black Stripes = Collect Water Quality Data to Develop Total Maximum Daily Loads (TMDLs) and to Track Water Quality Improvement at the Watershed Level [Objective 1]

2- Light Blue = Develop Total Maximum Daily Loads for the Watersheds on the 303(d) List [Objective 2]
3- Green = Develop Watershed Management Plans to Implement the NPS Component of the TMDL  [Objective 3]
4- Yellow = Implement the Watershed Management Plans [Objectives 4-8]
5- Dark Blue = Develop and Implement Additional Corrective Actions Necessary to Restore the Designated Uses to theWater Bodies [Objectives 9-10]
Introduction

Section 319 of the Clean Water Act (CWA) requires the States to report annually on progress that has been made in implementation of the NPS Management Plan. In order to comply with this requirement, LDEQ has prepared the 2002 NPS Annual Report, which consists of a brief overview of the types of projects and activities that have been funded through Section 319 of the CWA.  During 2002, the NPS Unit staff within the Environmental Planning Division of LDEQ has managed or initiated 72 projects that were partially funded through Section 319 of the CWA. Funding from Section 319 provides 60% of the project cost, while the non-federal sponsor is responsible for 40% of the project cost.  Grant funds from FY 96-2002 provided for the federal portion of these projects. LDEQ closed out the FY 96 Section 319 grant during 2002, completing the projects that were contained within it. During 2003, LDEQ will be closing out the FY 97 and FY 98 Section 319 grants and applying for the FY 2003 Section 319 grant. 

During 2002, LDEQ expended $2,356,216 of federal grant funds and provided $2,071,285 of matching funds from all of the cooperators that work with LDEQ on program implementation. The combined funds resulted in $4,427,501 expended during the calendar year on program implementation. The details of expenditures by fiscal year have been included in the chart below.
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The environmental benefits that resulted from expenditure of these funds can not always be easily quantified, since the funds are utilized to work with farmers on changing their management practices on 300 or 400 acres, or with a city or a parish to implement a new ordinance that will restrict where development can occur, but each project represents one more step toward achieving the short and long-term goals of the program. However, the 2002 305(b) Report did indicate that more water bodies were fully meeting their designated uses for swimming and boating than in the 2000 Report. Details on these results have been included within this Annual Report.

There were also many challenges in 2002; LDEQ lost 54 positions because of state budget cuts, resulting in the loss of one position within the NPS Unit. The NPS Unit consists of 7 Environmental Scientist and 1 Environmental Scientist Supervisor that manages the projects and develops watershed implementation plans. The scientific complexity of watershed planning and management has also offered new challenges for the NPS Program.  The approach that LDEQ has taken is an objective, high-tech scientifically based process of watershed planning with satellite imagery and watershed modeling, all of which require a multiplicity of disciplines and cooperation from the federal, state and local governments that have data and information on land-use. The Office of Soil and Water Conservation and the Louisiana Department of Environmental Quality (LDEQ) have been partners in this effort. The result of this partnership has been high quality The 2002 NPS Annual Report provides highlights of some of the projects that have been 

The 2002 NPS Annual Report provides highlights of the types of projects that have been

implemented to reduce and control nonpoint source pollutants and to improve water quality within Louisiana. In addition to individual projects, this report also provides a brief overview of the results from the watershed management plans that were developed for nine of the watersheds within the Mermentau, Vermilion-Teche and Ouachita River Basins, where TMDLs were developed. These plans included data and reduction goals from the 34 TMDLs that were developed for these nine watersheds. The plans provide a synthesis of historical water quality data, the most recent and detailed land-use information that the State has available, and the types of best management practices or strategies that the federal, state and local governments can utilize to solve the nonpoint source problems that were identified. These plans draw upon all of these data and information to target where within the watershed, the BMPs should be focused to reduce the sediment or nutrient loading that contributes to the dissolved oxygen standard not being met.

In order to focus more of the resources to actually implement the type of BMPs within the watersheds that have had TMDLs completed for them, LDEQ and the Office of Soil and Water Conservation entered into a Memorandum of Understanding (MOU) to share the Section 319 funds that the State receives. In 2002, each agency applied directly to USEPA Region 6 for their respective portions of the grant.  The Office of Soil and Water Conservation received $2.4 million and LDEQ received $3.2 million for watershed planning and implementation. This was consistent with Supplemental Guidelines for the Award of Section 319 Nonpoint Source Grants to State and Territories for FY 2002, which directed the States to utilize the incremental funds for implementation of BMPs within the watersheds where TMDLs had been developed.  The FY 2003 Guidelines emphasize the importance of targeting the incremental funds into watersheds where watershed management plans have been developed. Louisiana’s approach to utilization of Section 319 funds is consistent with that outlined within these two national guidance documents.

The majority of the TMDLs that have been completed for the Mermentau, Vermilion-Teche, Calcasieu and Ouachita River Basins target agricultural production as the dominant land-use type within the watersheds, which have water bodies that are not meeting water quality standards. Therefore, the majority of the funds need to be directed at solving those water quality problems. Since the Office of Soil and Water Conservation administers funds and staff within each of the State’s 42 Soil and Water Conservation Districts, it is more efficient for the Districts to receive the incremental funds directly from USEPA to facilitate implementation of BMPs. This reduced the amount of funds that the NPS Unit would be responsible for and allowed them to focus more of their time on completion of the watershed management plans.

Water Quality Improvements

LDEQ completed the 2002 305(b) Report during 2002. The 303(d) list of impaired waters was provided to the public and USEPA for public review and comment in October 2002. LDEQ received extensive comments and decided to not only address the comments but to make revisions to the 2002 303(d) list, based on those comments. Therefore, the final 303(d) list has not been published, but will be provided for a second 30-day public review and comment period in March 2003.

The 2002 305(b) Report contains information on the status of the water quality within rivers, lakes, estuaries and wetlands and which ones are fully meeting the designated uses for primary and secondary contact recreation or fish and wildlife propagation. The 2002 Report included data from 1997-2001 from all of the water bodies within the Mermentau, Vermilion, Calcasieu, Ouachita, Barataria, Terrebonne and Lake Pontchartrain Basins. The data from the Red, Atchafalaya, and Sabine Basins will be included in the 2004 303(d) list since data collection was not completed until December 2002.  Therefore most of the data from these basins were from 1997.  It is difficult to compare the data from the 2000 and 2002 305(b) Reports because all of the water bodies are not sampled during the same 2-year period. With that statement of clarification, summaries of the 2002 assessments have been included here as a basic view of water quality in Louisiana.

Table 1. 2002 305(b) Assessments for Rivers and Streams

	Designated Use
	Fully Supporting
	Not Supporting
	Insufficient Data
	Not Assessed
	Total Number and Size of Rivers *

	Primary Contact Recreation
	4,977 (191)
	3,244 (92)
	404 (14)
	735 (42)
	9,360 (339)

	Secondary Contact Recreation
	7,653 (262)
	689 (26)
	265 (12)
	910 (49)
	9,517 (351)

	Fish and Wildlife Propagation
	1,836 (71)
	6,483 (218)
	552 (21)
	565 (36)
	9,436 (346)


* Rivers are reported in stream or river miles

These data indicate that 53% of the rivers are fully meeting the primary contact recreation use compared to 43% that were fully meeting this use in 2000. This increase may simply be due to more water bodies being assessed and moving from the insufficient or not assessed category, but does indicate an improved number of water bodies and stream miles in full support of the swimming use than was reported in 2000.

The secondary contact use was met for 80% of the rivers and streams that were assessed in 2002 as compared to 63% that met the secondary use in 2000. The fish and wildlife propagation use was met in 19% of the rivers and streams that were sampled and assessed in 2002, compared to 12% that fully met the use in 2000. Again, this may simply be a case of more water bodies being sampled and assessed than an actual improvement of water quality in any one specific water body.

The suspected causes of the water quality problems within the rivers and streams of Louisiana included: mercury, dissolved oxygen, sedimentation/siltation, total dissolved solids, total suspended solids, turbidity and fecal coliform.  The suspected sources included: atmospheric deposition, drought-related impacts, irrigated and non-irrigated crop production, on-site waste water treatment systems, municipal point source discharges, unknown and natural conditions.

Table 2.  2002 305(b) Assessment for Lakes

	Designated Use
	Fully Supporting
	Not Supporting
	Insufficient Data
	Not Assessed
	Total Number and Size of Lakes*

	Primary Contact Recreation
	525,485 (37)
	39,630 (7)
	282 (1)
	94,887 (20)
	660,284 (65)

	Secondary Contact Recreation
	528,927 (41)
	36,188 (3)
	0
	95,169 (21)
	660,284 (65)

	Fish and Wildlife Propagation
	36,738 (11)
	553,580 (38)
	282 (1)
	69,684 (15)
	660,284 (65)


*Lakes are reported in acres

These data indicate that 80% of the lakes are fully meeting the primary contact recreation use, when compared to 68% fully meeting this use in 2000.  The secondary contact recreation use was fully met in 80% of the lakes, when compared to 69% in 2000. This variance may be because of a larger number of water bodies being sampled and assessed that had been listed as insufficient data or not assessed within the 2000 305(b) Report rather than water quality improving or declining in a specific lake. The fish and wildlife propagation use was met in 6% of the lakes, compared to 6% that was met in 2000. These data indicate that there continue to be problems meeting the dissolved oxygen standard and also with mercury in many of Louisiana’s lakes.

The suspected causes of the water quality problems within the lakes of Louisiana included: mercury, dissolved oxygen, non-native aquatic plants, total dissolved solids and turbidity.  The suspected sources included : atmospheric deposition, unknown sources and natural conditions.

Table 3. 2002 305(b) Assessment for Estuaries

	Designated Use
	Fully Supporting
	Not

Supporting
	Insufficient Data
	Not Assessed
	Total Number and Size of Estuaries*

	Primary Contact Recreation
	3,581 (46)
	339 (1)
	291(2)
	522 (2)
	4,953 (52)

	Secondary Contact Recreation
	4,231 (48)
	0
	200 (1)
	522 (3)
	4,953 (52)

	Fish and Wildlife Propagation
	2,359 (28)
	2,507 (23)
	0
	87 (1)
	4,953 (52)


*Estuaries are reported in square miles

Approximately 72% of the estuaries were reported to fully meet the primary contact recreation use in 2002, when compared to 22% in 2000. The secondary contact recreation use was fully met in 95% of the estuaries assessed in 2002, when compared to 33% that fully met this use in 2000.  The fish and wildlife propagation use was met in 49% of the estuaries that were assessed in 2002, when compared to 6% that fully met the use in 2000. This may simply be because the estuaries within the Barataria and Terrebonne Basins were sampled during 2000 and were not assessed in the 2000 305(b) Report.

The primary suspected causes that were identified as problems for the estuaries included: mercury, nutrients, fecal coliform and turbidity. The suspected sources of the pollution problems included: atmospheric deposition, sanitary sewer overflows and unknown sources.

Table 4. 2002 305(b) Assessment for Wetlands

	Designated Use
	Fully Supporting
	Not Supporting
	Insufficient Data
	Not Assessed
	Total Number and Size of Wetlands*

	Primary Contact Recreation
	544,000 (3)
	0
	86,400 (1)
	394,880 (2)
	1,025,280 (6)

	Secondary Contact Recreation
	551,040 (5)
	0
	86,400 (1)
	398,848 (4)
	1,025,280 (6)

	Fish and Wildlife Propagation
	543,360 (4)
	206,720(2)
	86,400 (1)
	199,808 (3)
	1,025,280 (6)


*Wetlands are reported in acres

The primary and secondary contact recreation use was fully met in 100% of the wetlands that were assessed in 2002. The fish and wildlife propagation use was met in approximately 50% of the wetlands that were assessed in 2002.

The suspected causes for the water quality problems within the wetlands included: mercury, nutrients, turbidity. The suspected sources for these water quality problems included: atmospheric deposition, sanitary sewer overflows and unknown sources.

TMDLS and Watershed Management Plans

A TMDL will be developed for each of the water bodies that are identified as impaired because point source and/or nonpoint source pollutants prevent the water body from meeting the water quality standards or designated uses. A watershed management plan will be developed for those water bodies where the TMDL indicated that nonpoint source pollutants contribute to the water quality problem. The TMDL includes a pollutant load reduction that needs to be met for both the point sources and the nonpoint sources of pollutants. The point source pollutant reductions are made through permit limits that restrict the municipal waste water treatment plant or the industrial discharger on the amount of a specific pollutant that can be discharged into the water body. The point source limits for each facility are contained within the TMDL. In order to reduce the nonpoint source pollutants that were identified in the total maximum daily loads (TMDLs), watershed management plans will be developed.  The watershed plan includes information from the TMDL, from LDEQ’s historical database, and from detailed land-use information. Water bodies, which have had watershed management plans developed for them during 2002 include:



Mermentau Basin




· Bayou Queue de Tortue




· Bayou des Cannes

· Bayou Nezpique

· Bayou  Cocodrie

· Bayou  Lacassine

· Bayou Plaquemine Brule

Vermilion-Teche Basin

· Vermilion River

· Bayou Teche

Ouachita River Basin

· Flat Creek
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Mermentau River Basin

The results of water quality analysis for bayous within the Mermentau River Basin confirmed that high concentrations of turbidity, sediments and nutrients occur during the spring months (March and April).  These high loadings during the spring, deposit the sediments and nutrients on the bottom of the bayous. As temperatures increase and flows decrease during the summer months, the water body can not meet the water quality standards for dissolved oxygen (D.O.) Therefore, the concentration of these nonpoint source pollutants need to be reduced through implementation of best management practices. The watershed plans provide more specific information on which stream segment(s) retain the pollutant load and which portions of the watersheds have the highest concentrations of rice, crawfish and soybeans. 
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Figure 5: Seasonal Peaks of Total Dissolved and Suspended Solids for Bayou Queue de Tortue

The majority of the Section 319 funds that have been targeted into the Mermentau River Basin have been directed toward the reduction of these types of pollutants from rice, crawfish and soybeans. In addition to the Section 319 funds, funds from the Farm Bill have also been targeted into these same watersheds to increase implementation of the types of BMPs that will reduce these pollutants.

The ambient data that was collected during 1998 indicated similar seasonal trends as the historical data, with high spring discharges from the agricultural crops contributing more sediments and nutrients than the bayous can assimilate before the summer flows and temperatures affect the stored pollutant load and prevent the bayou from meeting the water quality standard for dissolved oxygen.

Whereas the agricultural community has responded to this challenge and implemented the Master Farmer Program, it will take large amounts of federal funds and technical assistance to implement a sufficient number of BMPs to reduce the pollutant load. The problem is confounded with low prices for rice and soybeans, making it difficult for the farmers to afford their percentage of the cost-share funds to implement the practices. However, in the 11 projects that Section 319 funded in the Mermentau River Basin, the funds were utilized to either implement BMPs or gather edge-of-field or watershed data to determine if the pollutant load has been or can be reduced as a result of their implementation.  During 2002, federal funds from USDA have resulted in more than 65,000 acres of lands treated with BMPs. These BMPs target the types of nonpoint source pollutants that contribute to the water quality problems that exist within the Mermentau River Basin, such as:  sediment from erosion of fields, gullies and stream banks, nutrients from fertilizer applications, and pesticides that have been applied to the fields. Practices such as prescribed grazing, conservation buffers and wetland creation also reduce the amount of fecal coliform bacteria that enter the water body from a variety of types of agricultural operations.

Table 5: Acres of BMPS Applied through USDA Cost-share Programs in the Mermentau River Basin during 2002

	Erosion Control
	Nutrient Management
	Pesticide Management
	Prescribed Grazing
	Total Residue Management

	13,060 acres
	19,501 acres
	19,412 acres
	3,532 acres
	1,730 acres

	
	
	
	
	

	
	
	
	
	

	Tree & Shrub Establishment
	Total Waste Management
	Total Wetlands Restored or Created
	Total Wildlife Habitat
	Total Conservation Buffers

	83 acres
	-
	4604 acres
	10,169 acres
	20 acres


These numbers were estimated from NRCS’s Performance and Results Management System Report. The numbers were reported for each parish so they have been summed and estimated for each river basin. 

Edge of field data indicate that these BMPs will result in a reduction of sediments and nutrients, but in-stream water quality data has not yet responded to the increased level of BMP implementation. However, the 1998 data was collected during drought conditions, which approached critical conditions of low flow and temperature. This represented a worst case for the bayous and the farmers. During 2002, over 250 farmers participated in the Master Farmer Program within the Mermentau River Basin. During 2003, LDEQ returns to the Mermentau River Basin to collect ambient water quality data as the primary indicator of water quality improvement. More specific results of the watershed plans for each of the watersheds within the Mermentau River Basin are presented here and the plans will be available for public review on the NPS Website.

Bayou Plaquemine Brule - Bayou Plaquemine Brule Watershed is 372 square miles and consists primarily of soybeans, pastures, rice and a small amount of sugarcane. In order to achieve the nonpoint source pollutant reductions that were calculated in the TMDL, there will need to be a 30% reduction of sediment, nutrients and organic material entering the main stem of the bayou and a 50% reduction of these same pollutants within the upper tributaries of the watershed.  In order to meet these load reductions, the spring peak of sediments and nutrients that occur during April each year will need to be reduced. Best management practices such as dry seed bed preparation of rice and controlled release of the discharge waters are the types of practices that will need to be utilized in order for the bayou to meet water quality standards. 

Bayou Queue de Tortue – Bayou Queue de Tortue Watershed is 305 square miles and consists primarily of rice, soybeans, pasture and a small amount of sugarcane.  In order to meet the nonpoint source pollutant reductions that were calculated in the TMDL, there will need to be a 60% reduction of sediment, nutrients and organic material entering the bayou. The watershed model that was utilized to estimate where the largest percentage of the pollutant load originates indicated that more than 50% of the load was associated with rice field discharges in the spring months.  Therefore best management practices such as precision land-leveling, dry seedbed preparation and controlled release of rice fields discharges will be necessary in order for the bayou to meet its water quality standards. 

Bayou Lacassine - Bayou Lacassine Watershed is 398 square miles and consists primarily of rice, pasture, soybeans and a small amount of sugarcane.  In order to meet the nonpoint source pollutant reductions that were calculated in the TMDL, there will need to be an 81% reduction of sediment, nutrients and organic material entering the bayou upstream of highway 14. All of the data indicated clear peaks in nutrient levels, which suggests much of the loading occurs during the spring discharge from rice fields in the upper region of the watershed.  Therefore best management practices such as precision land-leveling, dry seedbed preparation and controlled release of rice field discharges were recommended as the steps that need to be taken by the farmers in order for the bayou to meet water quality standards. 

Bayou des Cannes  - Bayou des Cannes Watershed consists primarily of rice, soybeans, crawfish and pastures. In order to achieve the nonpoint source load reduction that was identified through the TMDL calculation, there will need to be a 50-75% reduction in the amount of sediment, nutrients and organic material entering the bayou. Therefore best management practices such as conservation tillage, pastureland grazing, dry seedbed preparation and controlled release of waters from rice and crawfish ponds will need to be utilized if the water quality standards for the bayou are to be met.

Bayou Nezpique - The Bayou Nezpique Watershed encompasses four sub-segments in south central Louisiana in the parishes of Evangeline, Acadia, Allen, and Jefferson Davis and has a drainage area of 611.2 square miles.  The primary land use in the watershed is agriculture.  The specific crop types include rice, soybeans, pasture, and crawfish.  In order to meet the water quality standard for dissolved oxygen, the TMDL for Bayou Nezpique Watershed requires an 85% reduction of all man-made nonpoint sources in the four sub-segments during the summer season (March through November), and a 90% reduction of all man-made nonpoint sources during the winter season (December through February).  An examination of the historical water quality data in the Bayou Nezpique suggests that the peak of nutrients and sediments occurring during the spring are due to rice planting.  Best management practices for this crop type can include dry seedbed preparation, nutrient management, and holding the rice water on the fields before releasing it to surface waters.  
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Vermilion-Teche River Basin

The water quality data from the Vermilion-Teche River Basin indicated that dissolved oxygen and fecal coliform bacteria were the primary water quality concerns. Both the historical water quality data and the data that was collected during critical conditions indicated that sediments and nutrients that are stored on the bottom of the water bodies consume the available oxygen during the summer months, preventing them from meeting water quality standards for dissolved oxygen. During rain events, these sediments, nutrients, organic material and fecal coliform are loaded into the water bodies. Therefore in order to reduce the amounts of pollutants entering the bayous and 

rivers, best management practices will need to be implemented on agricultural lands, within urban and residential areas, in forested areas and also for individual home sewage systems.

The LDEQ has utilized Section 319 funds for 7 watershed based projects that either provides technical and cost-share assistance for BMP implementation or educational programs on urban, home sewage and agricultural practices.  Details and highlights from some of these projects have been included within the NPS Annual Report.  In addition to the funds and programs that have been supported by LDEQ, USDA has also provided funds to assist farmers and ranchers increase the level of BMP implementation on their farms and pastures.  During 2002, more than 48,000 acres of BMPs have been implemented.

Table 6: Acres of BMPS Applied through USDA Cost-share Programs in the Vermilion-Teche River Basin during 2002

	Erosion Control
	Nutrient Management
	Pesticide Management
	Prescribed Grazing
	Residue Management

	10,625 acres
	15,980 acres
	14,639 acres
	2,231 acres
	4336 acres

	
	
	
	
	

	
	
	
	
	

	Tree & Shrub Establishment
	Total Waste Management
	Total Wetlands Created or Restored
	Total Wildlife Habitat
	Total Conservation Buffers

	1396 acres
	-
	5214 acres
	9171 acres
	368 acres


These numbers were estimated from NRCS’s Performance and Results Management System Report. The numbers were reported for each parish so they have been summed and estimated for each river basin. 

Bayou Teche  - Bayou Teche Watershed is long and narrow with very little drainage area and was not modeled for nonpoint source pollutants related to dissolved oxygen or nutrients. Bayou Teche has natural levees, which convey the nonpoint source pollution away from the bayou. The sources of nutrients and sediments within the bayou originate primarily from upstream watersheds, such as Bayou Cocodrie and the Atchafalaya Basin.  However USEPA did calculate a TMDL for fecal coliform for the Bayou Teche, which indicated that an 83% reduction would be needed between May 1 –October 31 for the bayou to meet the primary contact recreation standard. The TMDL also indicated that a 73% reduction would be needed between  November 1 – April 30th in order to meet the secondary contact recreation standard.  The sources of the fecal coliform bacteria include faulty home sewage systems, urban storm water runoff, pasturelands and native wildlife. In order to reduce and control these sources of pollution, more in-depth tracking of fecal coliform or more specific indicators of pathogen will be necessary.

Vermilion River - Vermilion River Watershed extends 75 miles south all the way to the Gulf of Mexico from Opelousas, through Lafayette and Abbeville.  On its route to the Gulf, the Vermilion River’s flow is usually at a low rate.  Most of the flow in the river is sustained by two freshwater diversions that divert water from the Atchafalaya River (outside the basin) and during periods after a heavy down pour of rain.  Just south of Lafayette, the river is tidally influenced and acts more like a lake.  Excessive levels of NPS pollutants such as nitrogen, sediment, and fecal coliform are determined to have impaired its “designated uses.”  The watershed contains a variety of different land uses, and the sources of the NPS pollutants range from agriculture to failing home septic systems, pastureland grazing, hydromodification, and urban storm water runoff.   The TMDL recommends a 50% reduction in the oxygen-consuming substances to meet the use for “fish and wildlife propagation”.  The TMDL recommends an 88% fecal load reduction to meet the water quality standard for the designated use of “primary contact recreation” during the recreational period (May 1 – Oct. 31) and a 70% reduction during Nov. 1 – April 30 for “secondary contact recreation”. 
Bayou Cocodrie – Bayou Cocodrie Watershed is located in the Vermilion-Teche River Basin, between Alexandria and Lafayette. The components of the system include Spring Creek, Cocodrie Lake, Bayou Boeuf-Cocodrie Diversion Canal from near LeCompte to Bayou Cocodrie, and Lake Chicot. The watershed is approximately 429 square miles and is comprised of forested areas, water and wetlands, agricultural crops and pastures. The water quality is generally good, but the historical data collected from 1978-1998 does indicate dissolved oxygen sag that drops below the State Water Quality Standard from May to September. This sag was related to temperature and also to the amount of nonpoint source pollutants that enter the bayou during the winter and spring rains. In order to improve the water quality and reduce the amounts of pollutants entering the bayou, best management practices will be needed for forestry, agricultural crops and pastures.

Chicot Lake  -  Chicot Lake is an impoundment that was created by building a dam across Bayou Chicot. The dam is an uncontrolled overflow spillway that functions as a weir. The lake is approximately 16-17 feet deep near the dam. There are many trees in shallower parts of the lake, particularly near the upstream (south) end. The drainage of Lake Chicot is approximately 36 mi2 (USGS, 1971).  LDEQ has collected water quality data from Lake Chicot on a bi-monthly basis between 1991 and 1998. These data do indicate that there is dissolved oxygen sag that falls below the State Water Quality Standard between April and October. The TMDL that was calculated for Lake Chicot indicated that there would need to be a 95% reduction in nonpoint source pollutant loading to meet the water quality standard during the summer months and a 43% reduction to meet the standard during the winter months.
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Calcasieu River Basin

The water quality data for the Calcasieu River Basin indicated that the major water quality problems were related to turbidity dissolved lead and dissolved oxygen.  There were more than 16 TMDLs completed for the Calcasieu River Basin, the majority of which will have watershed implementation plans developed for them during 2003, including:  Houston River, Little River, Bayou Serpent, Marsh Bayou, Indian Bayou and Mill Creek. The land-use patterns within the eastern portions of the Calcasieu River Basin are primarily agricultural production, contrasted with the western land-use patterns, which are dominated by forests and rangeland. 

During 2002, LDEQ provided Section 319 funds to support 3 watershed projects within the Calcasieu River Basin to address the nonpoint source pollution problems 

associated with forestry and agricultural production practices.  The details of these projects have been provided within this NPS Annual Report.

In addition to the funds and programs that were supported by LDEQ and EPA, USDA has also provided funds to increase the level of BMP implementation for agricultural and rangelands in the Calcasieu River Basin. These funds resulted in more than 79,018 acres of lands being treated with best management practices.

Table 7: Acres of BMPS Applied through USDA Cost-share Programs in the Calcasieu River Basin during 2002

	Erosion Control
	Nutrient Management
	Pesticide Management
	Prescribed

Grazing
	Residue Management

	350 acres
	24,918 acres
	26,138 acres
	22,456 acres
	5,156 acres

	
	
	
	
	

	
	
	
	
	

	Tree & Shrub Establishment
	Total Waste Management
	Total Wetlands Created or Restored
	Total Wildlife Habitat
	Total Conservation Buffers

	639 acres
	2
	7,900 acres
	47,426 acres
	450 acres


These numbers were estimated from NRCS’s Performance and Results Management System Report. The numbers were reported for each parish so they have been summed and estimated for each river basin. 

LDEQ will collect ambient water quality data during 2004 to determine whether there have been water quality improvements as a result of BMP implementation. 

Ouachita River Basin
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The water quality data from the Ouachita River Basin has indicated that the major water quality problems are related to fecal coliform bacteria and dissolved oxygen.  The land uses within the Ouachita River Basin are primarily agriculture and forestry lands with a few urban areas (Monroe, West Monroe, Ruston, etc.).  LDEQ has provided funds for 11 watershed projects within the Ouachita River Basin to address some of these pollutant problems. Details and highlights of these projects have been included within this NPS Annual Report.

In addition to the funds that LDEQ and EPA have provided for projects and educational programs, USDA has also provided federal funds to assist the farmers and landowners increase the level of BMP implementation on their lands. Through this implementation process, more than 91,326 acres of BMPs have been implemented. 

Table 8: Acres of BMPS Applied through USDA Cost-Share Programs

	Erosion Control
	Nutrient Management
	Pesticide Management
	Prescribed Grazing
	Residue Management

	29,539 acres
	26,131 acres
	23,026 acres
	6,141 acres
	6,489 acres

	
	
	
	
	

	
	
	
	
	

	Tree & Shrub Establishment
	Total Waste Management Plans
	Total Wetlands Created or Restored
	Total Wildlife Habitat
	Total Conservation Buffers

	17,923 acres
	26 plans
	7,728 acres
	28,388 acres
	-


These numbers were estimated from NRCS’s Performance and Results Management System Report. The numbers were reported for each parish so they have been summed and estimated for each river basin. 

LDEQ will return to the Ouachita River Basin in 2004 to collect ambient water quality data to determine whether water quality has improved as a result of increased level of BMP implementation. 

Barataria-Terrebonne Basins

The water quality data from the Barataria and Terrebonne Basins indicate that the major water quality problems are dissolved oxygen, total dissolved and suspended solids, turbidity, sulfates and fecal coliform bacteria. The TMDLs for the impaired water bodies within the Barataria Basin are scheduled to be completed by March 2004 and for the Terrebonne Basin in March 2007. The watershed management plans for these water bodies are scheduled to be completed by December 2007 and December 2010, respectively. The primary land-use within the Barataria and Terrebonne Basins is sugarcane.  In order to address the types of water quality problems that are associated with agricultural production, 5 watershed based projects have been funded with Section 319 grants. The details of these projects have been provided within this Annual Report.
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In addition to the funds expended through Section 319, federal funds have also been provided by USDA to implement projects and best management practices on 64,201 acres of agricultural lands. 

Table 9: Acres of BMPS Applied through USDA Cost-Share Programs within the Barataria and Terrebonne Basins during 2002

	Erosion Control
	Nutrient Management
	Pesticide Management
	Prescribed Grazing
	Residue Management

	13,419 acres
	19,149 acres
	16,454 acres
	3,758 acres
	11,421 acres

	
	
	
	
	

	
	
	
	
	

	Tree & Shrub Establishment
	Total Waste Management Plans
	Total Wetlands Created or Restored
	Total Wildlife Habitat
	Total Conservation Buffers

	-
	-
	21,431 acres
	14,143 acres
	


These numbers were estimated from NRCS’s Performance and Results Management System Report. The numbers were reported for each parish so they have been summed and estimated for each river basin. 

During 2005, LDEQ will collect ambient water quality data to determine if the water quality has improved as a result of the increased level of BMP implementation from 2001-2004.

Lake Pontchartrain and Pearl River Basins

The water quality data from the Lake Pontchartrain and Pearl River Basins indicate that the majority of the water quality problems are related to fecal coliform bacteria, dissolved oxygen or mercury.  The land-use within these two basins is diverse, ranging from large urban areas to pasturelands and forests.  The TMDLs for the impaired water bodies within these two basins are not scheduled to be completed until 2011. However LDEQ and EPA have funded 13 watershed based projects to address the nonpoint source pollution problems that are associated with these water quality problems.

In addition to the federal funds expended through Section 319 of the Clean Water Act, federal funds have also been expended by USDA to assist landowners implement best management practices on more than 28,285 acres of land.

Table 10: Acres of BMPS Applied through USDA Cost-Share Programs in the Lake Pontchartrain and Pearl River Basins during 2002

	Erosion Control
	Nutrient Management
	Pesticide Management
	Prescribed Grazing
	Residue Management

	1,813 acres
	5,725 acres
	5,058 acres
	12,094 acres
	1,782 acres

	
	
	
	
	

	
	
	
	
	

	Tree & Shrub Establishment
	Total Waste Management Plans
	Total Wetlands Created or Restored
	Total Wildlife Habitat
	Total Conservation Buffers

	1999 acres
	14 plans
	23,597 acres
	19,701 acres
	-


These numbers were estimated from NRCS’s Performance and Results Management System Report. The numbers were reported for each parish so they have been summed and estimated for each river basin. 

During 2006, LDEQ will collect ambient water quality data to determine if water quality has improved as a result of increased implementation of best management practices from 2001-2005. Since TMDLs will not be developed until 2007, these data will be the basis for determining which water bodies are not fully meeting their designated uses. 
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Red and Sabine River Basins

During 2002, LDEQ completed the first cycle of watershed monitoring within the Red and Sabine River Basins.  These data indicate that the primary water quality problems within these two river basins are dissolved oxygen, total suspended and dissolved oxygen, fecal coliform and turbidity. The land-use within these two basins include agricultural crop production, forestry, urban, sand and gravel mines and home sewage systems. The TMDLs are scheduled to be developed during 2005 – 2007. The results of these TMDLs will be utilized to develop watershed management plans, which are scheduled to be completed by December 2010. However, LDEQ and EPA are presently supporting 8 projects to address the types of nonpoint source pollutant problems that exist within the Red and Sabine River Basins. The highlights of some of these projects have been included within this NPS Annual Report.

In addition to the federal funds expended by EPA and LDEQ, USDA has provided federal funds for cost-share and technical assistance to farmers to implement BMPs on their lands.  These funds have resulted in more than 55,385 acres of best management practices being implemented.
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Table 11: Acres of BMPS Applied through USDA Cost-Share Programs in the Red and Sabine River Basins during 2002

	Erosion Control
	Nutrient Management
	Pesticide Management
	Prescribed Grazing
	Residue Management

	6,021 acres
	19,122 acres
	11,742 acres
	13,407 acres
	5,093 acres

	
	
	
	
	

	
	
	
	
	

	Tree & Shrub Establishment
	Total Waste Management Plans
	Total Wetlands Created or Restored
	Total Wildlife Habitat
	Total Conservation Buffers

	5,183 acres
	    19 plans
	    5,206 acres
	      8,260 acres
	


These numbers were estimated from NRCS’s Performance and Results Management System Report. The numbers were reported for each parish so they have been summed and estimated for each river basin. 

LDEQ will return to the Red and Sabine River Basins in 2007 to collect ambient water quality data, which will be utilized to determine whether the increased level of BMP implementation has resulted in improvement in water quality. These data will be the basis for determining whether the activities that were implemented between 2002 and 2006 have been effective.

Nonpoint Source Projects

In addition to the watershed management plans, the State’s NPS Management Plan contained a set of goals and objectives to systematically address all of the sources of nonpoint source pollution. In order to accomplish this goal, the LDEQ accepts proposal from across the state for projects that will meet these goals and objectives. The 72 projects managed or initiated during 2002 were selected from this competitive process and has resulted in projects being implemented within 10 of the State’s 12 River Basins. The Mississippi and Atchafalaya River Basins are the only river basins that have not had projects implemented. Since the Mississippi River is levied throughout most of Louisiana, there is not an avenue for nonpoint source pollutants to enter the water body directly.  The Atchafalya River Basin has a large multi-agency program to address the water quality and other resource problems that exist within that basin. Information can be found on these efforts at http://www.dnr.state.la.us/SEC/Atchafalaya/index.ssi
The map inserted here illustrates the general location of each of the projects that have either been active or in the process of being implemented during 2002.
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The three principle types of projects that have been funded within the Mermentau River Basin include:

· projects that more accurately identify where within the watershed that   nonpoint source pollution problems originate.;

· projects that  gather additional water quality data on the effectiveness of best management practices to reduce and control nonpoint source pollutants; and

· projects that demonstrate which types of BMPs should be utilized.

An example of these types of projects has been included here as an illustration of the type of projects that are presently being funded within the Mermentau River Basin.
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The data from this project indicated that the dissolved oxygen concentration ranged from 6.52 mg/L at the upstream Site (1), to 4.80 mg/L at Site 4 and continued to decrease downstream to 2.12 mg/L at Site 8. A reversed trend existed for biological oxygen demand (BOD), with the BOD being approximately 2.0 mg/L higher at Site 8 than Site 1. Turbidity had higher values at Sites 2 and 4, then at Sites 1, 7 and 8. However, these trends should be interpreted with caution. Transport of nonpoint source pollutants varies with seasonal agricultural activity, storm flow contributions, and tributaries input to the main stream (Schilling, 2002). Site 8 showed a relatively higher nitrate concentration compare to Site 1. Higher NO3-N concentration in the months of May and September may suggest the impacts of agricultural activities on the entry of oxygen-demanding substances in Bayou Plaquemine Brule.

Implementation of Best Management Practices Soil and Water Conservation Districts (SWCD): Acadia and St. Landry Parish
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In order to determine the effectiveness of the BMPs in reducing and controlling nonpoint source pollution from the various types of land-use within the Bayou Plaquemine Brule watershed, two pilot project areas have been selected for BMP implementation and water quality monitoring. Farmers who live within the sub-watershed area are receiving technical assistance from the Natural Resource Conservation Service (NRCS) and cost-share assistance from the St. Landry and Acadia Soil and Water Conservation Districts.  These two demonstration project areas include: Bayou Wikoff and Cole Gully. The sub-watersheds will be instrumented with water quality sampling equipment that can evaluate the baseline conditions and the improvements that can be made from implementation of best management practices on pastureland, sugarcane, rice, soybeans and corn. As the farmers participate in the demonstration project, the data gathered from their farms will assist in understanding the effectiveness of the BMPs in reducing sediments, nutrients, and pesticides that are applied to the fields. LDEQ will be working with LSU Agricultural Center and the University of Louisiana at Lafayette on that component of the project. The farmers who participate in the demonstration project will be able to illustrate to other farmers who live within the watershed the benefits of the BMPs and how they have been implemented to achieve water quality improvements. NRCS has prioritized the Bayou Plaquemine Brule Watershed as a high priority for the Environmental Quality Incentive Program (EQIP) so that funds will be available for farmers who decide to participate in the watershed restoration action strategy, but live outside of the two sub-watershed demonstration project areas. The table below summarizes the number of producers participating in the program. 

	Sub-watershed 
	Parish
	Number of farmer contracts
	Number of acres

	Bayou Wikoff
	St. Landry
	23
	961

	Cole Gully
	Acadia
	40
	4,439


Vermilion-Teche River Basin

A similar approach to reducing nonpoint source pollution has been implemented in the Vermilion-Teche River Basin. Projects have been funded that:

· quantify the nonpoint source pollutant load from suburban, sugarcane and pasturelands; and

· projects that increase the rate of implementation of BMPs and knowledge of the types of pollutants that causes the water quality problems that exist.

Model Sustainable Farm for Practical Water Quality Management
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In the Vermilion-Teche Basin, agriculture has been identified as the major land use.  The “Model Sustainable Farm for Practical Water Quality Management” project is with the University of Louisiana at Lafayette (ULL) and it addresses nonpoint source pollution from several of the different agricultural sources specific to the basin.  

The main goal of the project is to evaluate and demonstrate the effectiveness of various BMPs (Best Management Practices) on a model farm.  The BMPs have been implemented on the farm and are being evaluated to quantify how effective they are in reducing pollutants in water runoff.  The project began in May 2000, and ULL will soon be completing the 2nd year of data collection.

There are 4 main program elements within the project.  The first program element compares water quality from pastures grazed conventionally or intensively by beef cattle.  The second program element addresses the effects of sugarcane residue management on water quality.  Three types of residue will be evaluated: composted, fresh, and conventional.  

The third program element looks at the effects of different crawfish forage on water quality.  Three crawfish forages (rice, sorghum-sudan grass, and volunteer vegetation) have been established in experimental ponds.  They are representative of the forages used to cultivate crawfish throughout Louisiana.  The fourth program element addresses the impacts of a grass filter strip on water quality from sugarcane field runoff.  The runoff water from 30 acres of traditionally managed sugarcane has been diverted and directed through a grass filter strip.

Runoff data from each of the projects is presently being analyzed for such parameters as suspended solids, nutrients, biochemical oxygen demand, and pesticides.  The nonpoint program believes that the information collected from this project will be extremely helpful in quantifying the effectiveness of BMPs.

Development and Implementation of Management Strategies for the Vermilion River

To determine the potential sources of NPS loading to the Vermilion River, a land use evaluation was conducted.  It was determined that most of the land in the watershed is rural, existing as agriculture.  The major type of agriculture was identified as pastureland grazing.  Also in rural areas, residents depend on individual home septic systems for treating their sanitary wastewater.  Failing home septic systems and pastureland grazing along riverbanks are suspected contributors of NPS loading.  The project attempts: 

· To reduce the amount of fecal coliform and the amount of silt entering the Vermilion River caused by cattle grazing the banks and wading in the river;

· To reduce the amount of fecal coliform entering the Vermilion River from individual home sewage systems by increasing the inspection and establishing an inspection ordinance;

· To reduce waterborne debris (trash, litter, etc.) in the Vermilion River to near zero, which contributes to nonpoint source pollution, such as:  suspended solids, non-priority organics, and oil and grease, etc?

To date, there have been 14 pastureland grazing operations located along the Vermilion River that are interested in having fencing installed along the riverbank to keep their cattle out.  BVD is currently working with the NRCS and SWCD to make an “evaluation of needs” determination.  For each applicant landowner, the NRCS will conduct an “impact and evaluation”, which gives BVD an insight about what BMPs needed, a cost estimate, and a recommended design structure.  BVD will tackle the portion related to fencing, pipe drops, and some riparian plantings.  These measures should result in a reduction of NPS loading (fecal coliform, dissolved oxygen, and sediment) and serve as a demonstration for others.

BVD is working with the Lafayette Parish Consolidated Government to implement an ordinance that requires homeowners of septic systems routine inspection and maintenance.  Approving this ordinance should help reduce NPS loadings (nitrogen, organic enrichment, and fecal coliform) from impacting the river.
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BVD continues to collect debris from the Vermilion River.  Each time trash is picked out of the river and properly disposed, the NPS pollutants from oil and grease cans, antifreeze containers and other types of materials disposed of in the river are reduced.  During 2002, approximately 828 barrels or 6087.8 cubic feet of trash was removed from the Vermilion River.

Blue Thumb Project

Public education and voluntary actions are important components of watershed protection and water quality improvement.  Reducing the NPS pollutant load within a given watershed requires voluntary implementation of BMPs.  Public education and outreach activities should begin before BMP implementation since citizens generally respond positively when they understand what is occurring and why. 

In the Vermilion/Teche Basin, the “Blue Thumb” project with the Acadiana Resource Conservation and Development Council was kicked off on March 1, 2000 and has recently made its completion on February 28, 2003.  The Blue Thumb Project focused on environmental education and awareness with students and teachers, as well as local citizens throughout the entire Basin.  Blue Thumb provided the citizens, particularly local students/teachers with a proactive environmental outreach and education campaign armed with opportunities such as 1) volunteer water monitoring, 2) watershed and water quality education opportunities, 3) home sewer education workshops, 4) storm drain markings events, and 5) traveling Blue Thumb display, website, and newsletter.   
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Volunteer Water Monitoring 

During the course of the project, over 356 students at nine different schools monitored seven different sites along Bayou Teche and three different sites along Bayou Vermilion.

Blue Thumb offered a variety of educational programming and activities.  The most popular activity was the hands-on Enviroscape demonstration offered to students in grades 3 through adult.  In year 2000, 388 students in 11 schools in four parishes participated in the Enviroscape demonstration.  In 2002 alone, 1,754 students in 29 schools in nine parishes took advantage of the activity.  Between 2000 and 2002, the Enviroscape was presented in 58 different schools, and most frequently presented to students in grade six.   
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Home Sewer Workshops and Home Sewer Awareness Toolbox

Blue Thumb teamed up with the Department of Health and Hospitals (DHH) to offer three workshops between 2000 and 2002.  A total of 86 people from nine parishes in south Louisiana attended the workshops.  Based on their evaluation forms, the participants rated the home sewer workshop “Very Satisfactory”, and indicated they would recommend it to a friend.  
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One of the programs involved developing a Home Sewer Awareness Toolbox for reproduction and distribution.  To date, a total of 60 toolboxes have been reproduced.  Fourteen have been distributed to the Soil and Water Conservation Districts throughout the entire basin and beyond.  Twenty toolboxes will be turned over to DHH for distribution to parish sanitarians and other outreach personnel.  The remaining toolboxes will be distributed to libraries throughout the basin.  The Home Sewer Awareness Toolbox contains guidance on how to organize a home sewer workshop, sample publicity materials for the print and audio media, reproducible fact sheets, a sample workshops agenda and a slide show script.  Each item in the toolbox, is designed to “stand alone” so that it may be used with or without the rest of the materials.

Storm Drain Marking 
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Blue Thumb education and outreach continued with storm drain marking activities.  Over 127 people of all ages participated in storm drain marking events in Lafayette, Iberia, and St. Mary Parishes.  As a result, 257 storm drains have been marked and over 4,000 informational door hangers carrying pollution prevention message were distributed to homes and businesses with sight of the marked storm drains. 

Traveling Blue Thumb Display and Website

The Blue Thumb traveling display board was erected in high traffic public areas such as a library and office buildings.  The display board remained on site for five to seven working days.  The material on the display board addressed nonpoint source pollution, defined Blue Thumb and described Blue Thumb activities.  Free informational 

brochures that addressed home sewer maintenance, nonpoint source pollution, and Blue Thumb programming were available to the public.  Other display locations included Earth Day celebrations, the Bayou Vermilion Water Festival and Festival Acadians.

The Blue Thumb website was constructed to serve as a medium for communication, as well as to build support for the program within the community.  The site, located at www.LABlueThumb.org contains NPS information, a calendar of events, contact information and an online version of Blue Thumb’s printed newsletters, among other things.  The website received close to 1,000 hits between July 2001 and November 2002.

Calcasieu River Basin
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Within the Calcasieu River Basin, the projects have been funded that increase the implementation of BMPs in priority watersheds and evaluate the effectiveness of forestry BMPs in reducing the sediment loads entering the water bodies. The project that has been highlighted here is the Central Calcasieu Watershed Project.

The Allen Soil and Water Conservation District is providing financial and technical assistance to landowners in the Kinder area of Allen Parish.  In return for cost-share funds, local farmers will adopt specific conservation practices.  Their lands will also be available to serve as demonstration sites.  

The project began August 1, 2002.  About nine landowners have signed on to participate and 4255 acres are involved, mostly rice farms.  Resource Management System Plans will be written for each participating farm.  The RMS plans will be 3-year agreements and will include the best management practices that are targeted for that specific parcel.  Practices slated for adoption include brush management, accurate record keeping, prescribed grazing, crop rotation and wetland wildlife habitat management.

Ouachita River Basin

A wide range of projects has been funded in the Ouachita River Basin because of the diversity and size of that basin. The basin is predominately forested to the west but dominated by row crop agriculture to the east of the Ouachita Rive. Projects in the Tensas River Watershed, the Eastern Ouachita River Basin, the Flat Creek Watershed and others are all aimed at three primary objectives:

· Projects that provide nonpoint source loading information from urban, agricultural or forested landscapes in order to more determine the origin of the pollutants;

· Project that demonstrate to the farmers, foresters or poultry producers,, or urban developers what types of BMPs can solve the water quality problems that exist; and

· Projects that increase the level of BMP implementation through cost-share and technical assistance or education outreach.

Restoring Ecological Integrity to the Cabin-Teele Subwatershed and Bayou Bartholomew Watershed, Tensas Basin, Louisiana : The Nature Conservancy
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Approximately 85% of the native bottomland hardwood forests in the Tensas River Basin of northeast Louisiana have been lost.  The altered ecosystem does not have essential habitat needed by many wildlife species and it does not provide adequate floodwater storage.  The Cabin-Teele subwatershed, which is in the Tensas River Basin, and the nearby Bayou Bartholomew watershed both contain a significant number of rare or threatened aquatic species and do not meet water quality standards.   Reforestation of marginal agriculture land is increasing dramatically in these areas and project partners are interested to see activities in the watersheds incorporate the most effective means to provide maximum water quality benefits. As part of this project, a process 

was developed to focus attention on site-specific application of BMPs and bottomland hardwood restoration.  Both of which will reduce nonpoint source pollution.  

During calendar year 2002, the highest priority tracts of land > 100 acres in the Bayou Bartholomew watershed were identified based on results of a conservation plan for the watershed. The owners of these high priority tracts have been contacted to encourage participation in conservation programs.  Approximately 21,462 acres within Morehouse parish, which is where Bayou Bartholomew watershed is located, and approximately 17,585 acres within Madison Parish, which is where the Cabin-Teele sub-watershed is located, were enlisted in conservation programs in 2002.  Furthermore, the contractor coordinated and conveyed water quality issues by conducting a session at the Wildwoods Wandering summer camp on soil BMPs, conferring with the Bayou Bartholomew Alliance in Arkansas, meeting with local landowner advisory groups, participating on the Black Bear Conservation Committee, and attending numerous meetings held by a wide range of entities. 
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Barataria-Terrebonne Basins

Marsh Upwelling

The College of Engineering at LSU has developed an innovation in home sewage treatment.  This technology, the marsh upwelling system, is specifically geared for use in areas with a high water table such as the Louisiana coast.  It should address the elevated fecal levels that affect oyster propagation.

The project began on June 1, 2002.  Two sewage treatment systems are now in place, one servicing a cluster of camps, the other servicing a single camp.  Sampling has begun and a field trip will be scheduled.

Lake Pontchartrain and Pearl River Basins

St. Tammany Parish Watershed Planning

St. Tammany Parish presented LDEQ with a report, Water Quality Improvement through Watershed Planning in St. Tammany Parish, Louisiana, in September 2002.  The report examines ways that BMPs can be utilized to cope with development pressures.  St. Tammany Parish population continues to explode and it is hoped that an effort such as this may mitigate the negative effects of growth. Existing and future land-use patterns were mapped and critical and sensitive habitats were delineated as the basis for future planning of new development. Local ordinances can then be drafted to protect these areas from development.
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Plans are currently underway to hire a watershed coordinator to lead the Critical and Sensitive Areas Focus Group.  The focus group is instrumental in the Parish Comprehensive Plan, New Directions 2025.  Efforts will continue in consensus building with the goal of developing a watershed management plan.
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The Nature Conservancy 

The Nature Conservancy of Covington is developing a site conservation plan to address nonpoint source pollution in the Pearl River Basin.  TNC has hired a Coordinator to oversee these efforts.  Much of the focus is on sand and gravel operations, which TNC has identified as a serious threat to water quality in the Pearl.

The Pearl River flows in both Louisiana and Mississippi.  TNC has taken steps to coordinate our efforts with those of Mississippi.  This effort is ongoing. The project began on August 1, 2002.  Several meetings have been held with pertinent agencies and conservation experts to identify stressors and develop conservation strategies.  
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Red and Sabine River Basins

Wallace Lake Watershed Restoration Action Project

The Wallace Lake Watershed Restoration Project February 1, 2002.  This project is designed to demonstrate the effectiveness of BMPs for Forestry, Agriculture and for urban runoff.  This is will be accomplished by construction of BMPs on three different sites.  The first site selected is a dairy located in Stonewall, LA.  It is a small dairy of approximately 2000 head of dairy cattle.  The dairy has a small lagoon associated with waste runoff from the milking area. BMPs will be constructed for 

both the lagoon and pasture management.  The majority of the runoff from the pastures flows to a single ditch located near the north pasture of the dairy.  Samplers will be placed at this point to determine effects on water quality.    The forestry site is locate within the watershed and is owned by Caddo Parish.  The site is a pine forested area and will be logged on demand so that the runoff can be sampled from a baron state to post BMP.  By proceeding in this manner LSU-S will be able to determine the effectiveness of BMPs from beginning to end.  The urban site of this project is set in a residential area that drains within the watershed.  The grounds within this subdivision are well maintained and all use landscapers to care for there lawns.  Fertilizers, herbicides and pesticides are commonly used.  BMPs will be constructed for the subdivision and samples will be taken to determine their effectiveness.  In addition to sampling the sites aquatic and water samples will be taken on tributaries near each of the sites to determine improvement to water quality.  LSU-S is in the process of drafting the QAPP so that of BMPs and sampling can begin. 
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Evaluation of Poultry Litter Application on Forested Lands
The poultry litter project is now completed and a final report has been submitted to LDEQ for review.  The project is located in Bienville Parish and is designed to determine the effects of litter application on silvicultural lands.  In this project the LSU Ag. Center discovered that the application of poultry litter increased the browse for each of the application of poultry litter. Based on the results of the initial samples, the levels of phosphorus were increased but still low. In conclusion, the LSU AG. Center found that poultry litter is a sufficient fertilizer for forested lands.  LDEQ hopes to continue the project under 

a separate grant in order to see if further application of the litter on these lands will have an adverse effect on water quality.  

Statewide Agriculture: Louisiana Department of Agriculture and Forestry / Office of Soil and Water Conservation

The Louisiana Department of Environmental Quality’s Nonpoint Source Program has been working with the local Soil & Water Conservation Districts (SWCDs) on educational programs and demonstration projects that encourage best management practice implementation.  The SWCDs maintain active roles in water management concerns related to irrigation, drainage, flood control, recreation, pollution abatement, and fish and wildlife habitat.  The goal of this project is to increase awareness of nonpoint source pollution issues across the state through education, outreach and demonstration activities.  


Since this contract began in June, one BMP workshop focused on turbidity and sedimentation in the lower Toledo Bend reservoir was conducted in Sabine Parish, eleven Project WET and WOW workshops have been conducted with a total of 171 educators being trained, and four Soil & Water Conservation Districts have used and distributed soil and water stewardship materials at events they conducted.  The Stewardship theme for 2002 was “The Gift of Trees” through which the usefulness of trees in conservation practices was stressed.

The only difficulties experienced with this project to date were in the riceland to grazing conversion project.  This project is located in Vermilion Parish, which is undergoing a complete land use conversion from rice farming to cattle production.  The purpose of this task is to demonstrate conservation practices and field applications necessary to maintain optimum surface water quality when changing from rice to cattle producing operations.  For most of the past year soil moisture conditions have been unfavorable for installation of key practices and thus only the water well and water-line has been installed to date.  Conditions have recently improved, and work will shortly resume on the grassed water-ways, grade stabilization structure, and interior fencing.  Upon completion, one BMP workshop or one field day will be held in association with this demonstration project and its practices.   

Milestones from NPS Management Plan Milestones for 1999 NPS Management Plan
Statewide Educational Program for Agriculture

· Continue to coordinate with NRCS and other cooperating federal, state and local agencies on both the statewide concerns and the geographic priority areas for the state (short-term);

· Continue to coordinate with all of the federal, state and local agencies on prioritization of statewide educational programs and watershed restoration action areas across the state (short-term);

· Work with the Louisiana Department of Agriculture and Forestry to improve coordination and data sharing on the pesticide monitoring program in order to track water quality improvements that may result from implementation of integrated pest management practices and to also identify problem areas that may need additional emphasis to prevent or reduce water quality problems associated with the use of pesticides (short-term);

· Continue to accept proposals through the Nonpoint Source Interagency Committee and the public, targeted at reduction and control of nonpoint source pollutants within the agricultural watersheds across the state (short-term);

· Continue to work through the Nonpoint Source Interagency Committee on improving the statewide educational process in areas of the state that have been identified as having water quality problems associated with agricultural activities (short-term goal);

· Continue to track progress in these targeted areas to determine the effectiveness of these educational activities in improving the implementation of best management practices to reduce and control agricultural nonpoint source pollutants (short-term goal);

· Track water quality improvement in these targeted areas [i.e. 303(d)listed watersheds] to determine if the water quality is improving as a result of increased education and implementation of best management practices (short-term goal);

· Continue to expand the use of the internet as an education and information tool for the environmental community, concerned citizens, landowners, and farmers, and the general public on steps being taken to reduce agricultural nonpoint source pollution across the state (short-term goal);

· Utilize the basin-monitoring program combined with statewide surveys to determine the extent of participation in the program (i.e. BMP implementation) and water quality improvement that results from this statewide program (short and long-term);

· Determine if additional steps are necessary to restore the designated uses to the water bodies on the 303(d) list and whether back-up authority is necessary to achieve BMP implementation and reduce nonpoint source pollution within the water body (long-term);

· Remove water bodies from the 303(d) list of impaired waters as a result of the cooperative efforts of the agricultural community and other partners who work to reduce the level of nonpoint source pollution from agricultural activities (long-term).

· Continue to work through the Nonpoint Source Interagency Committee to build partnerships that are essential to statewide agricultural nonpoint source programs (short-term);

· Continue to work with commodity groups, the environmental community and the private landowner on statewide educational programs concerning nonpoint source pollution issues (short-term);

· Continue to work on more effective statewide educational programs that include television, radio and the internet as methods to reach a broader audience on nonpoint source water quality issues (short-term);

· Continue to work with the Louisiana Department of Natural Resources/Coastal Management Division on identification of appropriate Coastal Use Permitting and Federal Consistency back-up authorities that can be implemented when activities cause nonpoint source pollution impacts to Louisiana coastal waters (short and long-term);

· Continue to work with LDNR/CMD on additional MOUs that may be necessary to in regards to the 6217 program and coastal nonpoint source pollution impacts (short and long-term);

· Continue to build an information network on the effectiveness of these partnerships (i.e. increased participation in cost-share and technical assistance programs) (short-term);

· Continue to report the results of these partnerships to EPA Region 6 on an annual basis (short-term);

· Continue to review best management practices for the EQIP, WRP, CRP, WHIP and other federal programs that are providing recommendations to farmers;

· Continue to participate in the State TAC and comment on existing and new programs that are being implemented by USDA and other federal and state partners;

· Continue to review 401 Water Quality Certifications for PL 566 Watershed Projects in order to determine if these projects are consistent with the state’s NPS Management Program’s goals and objectives;

· Participate in NRCS Watershed level planning projects and Cooperative River Basin Studies in order to incorporate NPS concerns into resulting plans;

· Coordinate with NRCS in selection of watershed level planning areas that are compatible with LDEQ’s priority watersheds.

· Work with NRCS and other federal and state cooperating agencies on a comprehensive method to track progress in BMP implementation;
· Continue to report progress made through the state's Nonpoint Source Management Program in implementation activities to reduce agricultural nonpoint source pollutants;
· Continue to monitor the water bodies and analyze data to determine whether pollutant loadings are being reduced and water quality is improving as a result of increased implementation of programs to solve the problems identified from agricultural run-off;
· Work with the Louisiana Department of Agriculture and Forestry to track the results of the state’s pesticide monitoring program in order to report improvements or identify problem areas that may exist across the state from pesticides;
· Continue to report the progress made in each of these areas to EPA, the cooperating agencies, and the general public through semi-annual and annual reports and the web-site.
Statewide Educational Programs for Forestry

· Utilize the statewide forestry BMP survey as a tool to determine which areas of the state representative examples of BMP compliance (both with and without BMPs) (short-term);

· Select a statistically valid number of sites in each of the state ecoregions where forestry is a major land-use (short-term);

·  Describe the types of BMPs that have been utilized at the site (short-term);

· Monitor the water quality adjacent to the selected sites (short-term);

· Determine, based on the data, whether the sites with the BMPs implemented do have better fish habitat and water quality than sites where BMPs have not been utilized as extensively (short-term);

· Report on the results of the data to the Forestry BMP Committee (short-term);

· If data supports the premise that the Forestry BMPs do improve the water quality sufficiently to meet in-stream standards, then accept that the BMPs are effective and continue the educational programs to encourage increased implementation(short-term);

· If the data do not support the premise that the existing forestry BMPs improve the water quality, then work with the Forestry BMP Committee and other forestry experts on improving the BMPs to address the nonpoint source pollutants (short-term);

· Continue to utilize the 5-year basin cyclic program to track whether water quality is improving as a result of implementation of forestry best management practices (short and long-term);

· If water quality is improving as a result of increased implementation of forestry best management practices, remove the water bodies from the 303(d) list (long-term);

· If additional steps are necessary to achieve BMP compliance, work with the federal, state and private partners to determine the type of actions necessary to improve water quality and restore the designated uses for the water bodies (long-term);

· Implement those additional steps, including back-up authorities and continue to track water quality improvement as a result of these actions (long-term);

· Through its 6217 program, the LDNR/CMD will track and report on programs and BMP implementation within the Louisiana coastal zone and will be working to ensure that the two programs are consistent in the type of controls that are being recommended for forestry nonpoint source pollution.

Statewide Educational Programs for Home Sewage

· Continue to work with the Louisiana Department of Health and Hospitals on educational materials that can improve the statewide educational program for home sewerage systems (short-term);

· Continue to work with the parishes and LDHH on programs to support improved inspection programs for home sewerage systems (short and long-term);

· Continue to support incorporation of the results of these inspection programs into a comprehensive database on home sewerage systems (short and long-term);

· Continue to seek and evaluate new, more effective technologies for individual home sewerage systems (short and long-term);

· Continue to work with LDEQ’s Municipal Facilities Program to determine if the State Revolving Loan Program can be utilized to fund demonstration projects of cost-share programs for home sewerage systems (short term);

· Continue to track results of the statewide educational program and tracking system in order to determine whether fecal coliform bacteria is decreasing in areas of the state where water bodies are impaired by nonpoint source pollution from home sewerage systems (short and long-term);

· Work with the Department of Health and Hospitals to determine what additional steps may be necessary to make the necessary progress toward restoring the designated uses to water bodies where home sewerage systems contribute to the nonpoint source pollutant load (short and long-term);

· Work with LDNR/CMD to determine appropriate Coastal Use Permitting that should be implemented when home sewerage systems cause nonpoint source impacts to coastal waters (short and long-term);

· Continue to track whether these additional steps taken result in the water bodies meeting their designated uses for primary and secondary contract recreation (short and long-term).

· Select a pilot parish [based on the 303(d) listed waters] to implement the home sewer inspection and tracking program (short-term);

· Work with the Parish Health Sanitarian Office to determine the extensiveness of the inspections and a timeline to complete them (short-term);

· Assist the parish office in establishing a computer tracking system that identifies where inspections have been made, problems identified, actions taken and timeline to correct the problems (short-term);

· Utilize federal funds to support this pilot project through additional staff for conducting the inspections, establishing the computer tracking system and working with the homeowner on correcting the problems that were identified through the inspection process (short-term);

· Link results of parish-wide sewer inspection and tracking program with in-stream water quality improvements (short and long-term);

· Report results of the pilot project to EPA on a semi-annual and annual basis (short-term);

· Submit a final report that summarizes the results of the project to EPA (short-term);

· Determine if the project was successful and transfer to other priority watersheds if it proves to be an effective mechanism to reduce the fecal coliform problems associated with home sewerage systems (long-term);

· Work with LDHH to determine if this program can become established as a statewide program that is supported through a combination of federal and state funds (long-term).

Statewide Educational Programs for Hydromodification

· Work with USDA on hosting a workshop on Stream Corridor Restoration (short-term);

· Develop partnerships with local drainage boards, police juries and conservation districts to implement these restoration strategies within watersheds that have been impaired by stream bank and channel alteration (short-term);

· Implement a project where these restoration strategies are utilized as a method to improve aquatic habitat (short-term);

· Host field tours to illustrate the principles utilized at the project site and educate parish and city officials on the benefits of the techniques (short-term);

· Develop an educational video and brochure to accompany the workbook so that other districts, parish and city officials can learn to utilize these restoration strategies (short-term);

· Track the implementation rate of these methods through Local Soil and Water Conservation Districts, NRCS and other local entities (short-term);

· Measure water quality improvement through improved habitat, biological communities, and chemistry of the water in areas where the restoration techniques have been implemented (short-term);

· Report on progress made in this programmatic area to EPA on an annual basis (short-term);

· Determine if additional steps are necessary to reduce the water quality impact that hydromodification has on water bodies within Louisiana and work with the Corp of Engineers, the Local drainage Boards and the Police Juries to implement these steps within each of the drainage improvement projects (long-term);

· Track whether these steps have been successful in improving water quality and reducing nonpoint source pollution that results from hydromodification projects (long-term).

· Utilize the federal, state and local regulations, laws and ordinances that are applicable to requiring that best management practices be incorporated into 404 and 401 projects, in order to reduce the impact that hydromodification has on the state’s water bodies (long-term);

· The LDNR/CMD will coordinate it program with the LDEQ program, and will track the progress and report to NOAA (short-term);

· LDEQ and LDNR/CMD will coordinate education and instructional efforts through the Local Coastal Program, when this approach is most functional (short-term).

Statewide Educational Programs for Urban Runoff

· Storm drain stenciling and marking programs that can be disseminated across the state into the local community;

· Urban nonpoint source educational materials that can be distributed through parish and city offices across the state;

· An urban educational video that highlights the pollution problems and pollution control methods that can be implemented to reduce these pollutants;

· An urban educational program developed and implemented through statewide organizations such as the Louisiana Cooperative Extension Service, the Office of Soil and Water Conservation, Louisiana Department of Natural Resources/Coastal Management Division, Natural Resource Conservation Service, Resource Conservation and Development Districts, Urban Forestry Council, Municipal Associations, etc.

· State rules and regulations that require compliance with Phase 1 and Phase 2 of NPDES Storm Water Regulations;

· Develop and/or implement local ordinances that require implementation of urban best management practices;

· Encourage and track the use of checklists such as Pesticide Application Checklist, Auto Repair Checklist, and the Construction Site checklist as a method to track BMP implementation.

· Continue to distribute educational materials to the urban areas across the state that have been identified as contributing to nonpoint source water quality problems (short and long-term);

· Continue to develop and utilize new educational materials, tools and videos that have proven to be effective in other cities within the state and across the nation (short and long-term);

· Continue to work with existing partners and expand the program to include new partners that can be involved in statewide urban educational activities (short and long-term);

· Continue to work with city planners, engineers, developers and builders on innovative designs that incorporate urban forests, wetland detention areas, grassed swales and other environmentally sensitive practices that can effectively reduce urban pollutants from entering the water bodies (short and long-term);

· Continue to work with parish drainage boards, NRCS and the Corp of Engineers on stream bank protection and restoration along urban streams (short and long-term);

· Continue to build a statewide infrastructure of federal, state, and non-profit organizations that can more effectively address urban nonpoint source pollution issues (short and long-term);

· Continue to track the effectiveness of these efforts through the programmatic type of activities and the in-stream water quality results for urban streams and lakes (short and long-term);

· Continue to work with local governments on development and implementation of the types of ordinances that may be necessary to achieve full compliance with Phase I and II of the Storm Water Regulations and the goals and objectives of the state’s NPS Management Program (long-term);

· Report on the results of these efforts to EPA and cooperating agencies and non-governmental entities through reports, newsletters, and the Internet (short and long-term);

· Continue to monitor the water bodies through the 5-year basin cyclic monitoring program in order determine if the steps that have been taken to implement the urban best management practices have been effective in improving water quality (long-term);

· Work with the local governments to fine-tune their programs to meet existing and new water quality problems until water quality standards are met and designated uses are restored (long-term).

· Continue to work with cities, communities and agencies that are interested in educational programs on sediment and erosion control practices and ordinances that require their implementation (short and long-term);

· Coordinate nonpoint source program and Phase I and II of Storm Water Regulations to ensure that similar recommendations are made to cities and communities on the types of sediment and erosion control practices that should be included in pollution prevention plans (short and long-term);

· Continue to work with Louisiana Department of Natural Resources/Coastal Management Division on implementation of CZARA Management Measures related to construction activities in communities and cities that lie within and adjacent to the coastal zone management area (short and long-term);

· Work with the Department of Transportation and Development (DOTD) on potential educational programs and demonstration projects that reduce sediment and other nonpoint source pollutants from road and highway projects (i.e. Transportation and Enhancement (TE) projects) (short and long-term);

· Work through the NPS Interagency Committee to determine if there are state or federal agencies that would like to become more involved in erosion and control programs for construction activities (i.e. Soil and Water Conservation Districts and NRCS) (short and long-term);

· Track the progress in these programmatic areas and report on them annually to the NPS Interagency Committee and EPA (short and long-term);

· Work with NRCS and SWCD to determine if there are methods that can be utilized to more accurately quantify pollutant load reductions that could be estimated from implementation of construction best management practices (short and long-term);

· Report any water quality improvements or pollutant load reductions that can be measured and documented to both EPA and the NPS Interagency Committee (short and long-term);

· Evaluate the effectiveness of these program strategies in reducing the frequency of sediment entering water bodies from construction sites (short and long-term);

· Continue to monitor the water bodies through the 5-year cyclic basin monitoring program in order to determine whether these tasks have reduced the level of nonpoint source pollution from urban areas across the state (long-term);

· Continue to work with the cities and parishes to implement programs that will reduce and control these pollutants and restore the water bodies to their designated uses (long-term).

Statewide Educational Programs for Resource Extraction

· Utilize the results of the Statewide Assessment on Water Quality Impacts from Sand and Gravel Mines to create a presentation packet for the Environmental Committee at the State Legislature (short-term);

· Work with the Office of Conservation on the packet that will be presented to the Environmental Committee (short-term);

· Present the packet to the Environmental Committee and recommend new state regulations that require sand and gravel mining operators to utilize BMPs during their operation and to restore the site after the mining has been completed (short-term);

· Continue to target other sand and gravel mine sites across the state that affect water quality (short-term);

· Continue to restore these sand and gravel mine sites and work with local parishes to implement ordinances to require implementation of sand and gravel best management practices (short and long-term);

· Track the effectiveness of restoration projects to ensure that they have reduced turbidity and sediment leaving the sand and gravel mines (short and long-term);

· Report results of these activities to the NPS Interagency Committee, EPA and the public through the LDEQ website (short-term);

· Transfer results of successful projects to other locations in the state so that parishes and the state will take action to require BMPs to be implemented as sand and gravel mining sites (short and long-term).

Mermentau River Basin

· Implement the Watershed Restoration Action Strategy for the Bayou Plaquemine Brule Watershed and track its progress in reducing sediments, nutrients and fecal coliform to the bayou (short-term); 

· Determine whether the WRAS has been successful for improving water quality within the bayou and restoring the designated uses for fishing and swimming (short-term and long-term);

· Work with the federal, state and local agencies on additional measures that could restore these uses if the initial implementation efforts are not successful (short-term and long term);

· Continue the implementation process until the bayou does meet the water quality standards and designated uses (long-term);

· Transfer the process to Bayou Nezpique, Des Cannes, and the Mermentau River Basin, and track the rate and level of pollutant reduction and water quality improvements (short and long-term);

· Continue to adjust the BMPs and management options (both voluntary and regulatory) until the water bodies across the Mermentau River Basin are meeting the water quality standards and their designated uses for fishing and swimming are restored (long-term);

· Report progress made in BMP implementation, nonpoint source pollutant load reduction and water quality improvement to EPA on an annual basis (short and long-term);

· Tracking of actions outlined with the Watershed Restoration Action Strategy (short-term);

· Tracking of BMPs implemented as a result of Section 319, EQIP, or other sources of cost-share and technical assistance within the watershed (short-term);

· Tracking progress in reducing nonpoint source pollutants, such as solids, nutrients, and organic carbon from the various land-uses (rice, soybeans, crawfish farms) within the watershed (short-term);

· Tracking water quality improvement in the bayou (i.e. decreases in total organic carbon, total dissolved and suspended solids, total nitrogen, total phosphorus, and increases in dissolved oxygen) (short and long-term).

· Documenting results of the tracking to the Nonpoint Source Interagency Committee, residents within the watershed, and EPA (short and long-term);

· Submitting Semi-annual and annual reports to EPA which summarize results of the watershed restoration actions (short and long-term);

· Revising LDEQ's web-site to include information on the progress made in watershed restoration actions, nonpoint source pollutant load reductions, and water quality improvement in the bayou (short and long-term).

Vermilion-Teche River Basin

· LDEQ’s Modeling Section completes the TMDL for impaired water bodies in the Vermilion-Teche River Basin (short- term);

· LDEQ’s NPS Unit utilizes the TMDL as the basis for watershed planning and management strategies to reduce nonpoint source pollutant loads from the land-use types that exist within the Vermilion-Teche Basin (short-term);

· The principle tools for watershed planning include watershed models (i.e. AGNPS, Basins, etc.), satellite imagery, water quality data, land-use characterization (i.e. types of management practices utilized), habitat assessments, etc (short-term);

· Compile all of the information that these watershed planning tools provide into a basic watershed restoration action strategy (short-term);

· Meet with the interagency partners that also have data that can be applied to the watershed planning process (i.e. USDA, U.S.G.S., USFWS, LSWCD, etc) (short-term);

· Host local meetings within the Vermilion-Teche River Basin so that the public, environmental organizations, and local governments can become informed and involved in the watershed planning process (short-term);

· Utilize the guidance from EPA’s Watershed Restoration Action Strategy as the basic outline of components that needs to be included in the watershed planning process (short-term);

· Develop the WRAS for the watersheds that have been targeted for inclusion in the comprehensive management strategy (short-term);

· Apply for any funding that may be needed to fill data gaps necessary to complete the watershed planning process (nonpoint source data, biological data, hydrological data, habitat assessments, etc.) (short and long-term);

· Determine which aspects of the watershed management strategy are sufficiently understood to begin implementation of management practices (i.e. pastureland management, home sewerage education and maintenance programs, sediment and erosion control programs for construction, conservation cropping systems for agriculture, etc.) (short and long-term);

· Continue or initiate implementation of these known management strategies for agriculture, home sewerage, urban runoff, forestry, sand and gravel mining, etc (short and long-term);

· Determine the aspects of the watershed management strategy that are not sufficiently understood for full implementation of corrective actions (for example: hydromodification, riparian protection) (short and long-term);

· Design demonstration projects for these portions of the management strategy that are less understood and monitor their effectiveness as pollutant reduction measures (short and long-term);

· Host educational workshops and field days within the watersheds as opportunities to provide information on implementation activities, water quality data, progress that has been made and new technologies that are being evaluated (short and long-term);

· Seek input and involvement from the local community on the watershed implementation process, new ordinances that they think need to be written or existing ones that need to be enforced, and additional problems which they feel need to be addressed (short and long-term);

· Continue to work toward full implementation of management strategies for each of the land-use activities identified as contributing sources to the nonpoint source water quality problems (short and long-term);

· Continue to track progress made in the implementation of best management practices within the watershed and report on both progress made and problems encountered to the NPS Interagency Committee, the local community, coalitions, the watershed planning team and EPA (short and long-term);

· Track the progress made on actions outlined in the Watershed Restoration Action Strategies for the Vermilion-Teche River Basin (short-term).

· Track the BMPs implemented as a result of Section 319, EQIP, or other sources of cost-share and technical assistance within the watershed (short-term);

· Track the progress in reducing nonpoint source pollutants, such as solids, nutrients, and organic carbon from the various land-uses (agricultural, urban storm water runoff and home sewerage systems) within the watershed (short and long-term);

· Track the water quality improvement in the bayous (i.e. decreases in total organic carbon, total dissolved and suspended solids, total nitrogen, total phosphorus, and increases in dissolved oxygen) (short and long-term).

· Documenting results of the tracking to the Nonpoint Source Interagency Committee, residents within the watershed, and EPA (short and long-term);

· Submitting semi-annual and annual reports to EPA which summarize results of the watershed restoration actions (short and long-term);

· Revising LDEQ's web-site to include information on the progress made in watershed restoration actions, nonpoint source pollutant load reductions, and water quality improvement in the bayous (short and long-term).

Calcasieu River Basin

· Continue existing demonstration projects, educational programs and local coalition meetings that address nonpoint source water quality problems in the Calcasieu River Basin (short-term);

· Examine new water quality that was collected in 1999 to determine additional water bodies need to be targeted for nonpoint source pollution control strategies (short-term);

· Utilize data and information from the TMDLs to plan and implement a watershed management strategy that will reduce and control the nonpoint source pollutants within priority watersheds (short-term);

· Work with federal, state and local partners to plan the management strategies that should be implemented to reduce these pollutant loads (short and long-term);

· Utilize a watershed model as one tool to estimate which land-use activities should be targeted for nonpoint pollution management strategies (short-term);

· Implement the sampling strategy that will be utilized to monitor and track whether the pollution control management strategies are effectively reducing sediment, nutrient, bacteria, and organic material (short and long-term);
· Work with the local community and environmental organizations on educational programs that will provide information on what role the local community can play in the watershed management strategy (short and long-term);
· Work with the federal and state agencies to prioritize and target funding and other resources and technical expertise into the local watershed projects to assist the local community in reaching their short and long term goals (short and long-term);
· Continue to track the rate of BMP implementation and education as one measure of progress in meeting the short and long term goals and objectives (short and long-term);
· Continue to monitor the water quality to determine whether water quality improvements are being made and the designated uses are being restored or maintained (short and long-term);
· Report results of the progress on watershed implementation to EPA, the NPS Interagency Committee, the local communities across the basin (short and long-term);
· Determine where additional steps are needed to reduce nonpoint source pollution from each of the land-use categories identified as contributing to loss of designated uses (short and long-term);
· Continue to implement these additional management strategies and monitor their effectiveness until water quality standards are met and designated uses are restored (short and long term);
· Include highlights and progress made on nonpoint source implementation and water quality improvement in the Calcasieu River Basin on LDEQ’s nonpoint source web site (short and long-term).
Lake Pontchartrain Basin

· Continue to implement existing nonpoint source management strategies to reduce pollution in the Amite River Basin, the Florida Parishes and Lake Pontchartrain (including Jefferson and Orleans drainage canals) (short and long-term);

· Initiate 5-year cyclic basin monitoring program for all of the watersheds within the Lake Pontchartrain Basin (short-term);

· Analyze all of the data collected and combine it with historical data to develop the total maximum daily loads for each of the water bodies on the 1998 and 2000 303(d) list (short term);

· Estimate nonpoint source pollutant load reductions necessary to meet in-stream water quality standards in the impaired water bodies that were included on the state’s 303(d) list (short-term);

· Utilize watershed models to more accurately quantify and target which specific land-use types contribute to the nonpoint pollutant loads (short and long-term);

· Host public meetings throughout the basin to discuss the results of the watershed monitoring, modeling and TMDL (short-term);

· Present management strategies that can be implemented within these watersheds to reduce the pollutant loads and improve water quality (short and long-term);

· Offer technical, financial and educational assistance to the communities to implement the types of management strategies that they feel are feasible to reduce the pollutant problems that contribute to the water quality problems (short and long-term);

· Work with the local communities to plan and implement the nonpoint source watershed management strategies that have been selected to achieve water quality goals (short and long-term);

· Participate in and support educational programs throughout the basin that can help the public understand what steps need to be taken to reduce nonpoint source pollution and improve water quality (short and long-term);

· Track the results of the watershed management strategy and report routinely to the Nonpoint Source Interagency Committee, the local community and EPA (short and long-term);

· Determine if educational and voluntary methods have been successful in reducing and controlling the pollutant loads within the water bodies of the Lake Pontchartrain Basin (short and long term);

· If nonpoint pollutant loads continue to be a problem within these water bodies, then LDEQ will work with the federal, state and local partners on additional steps (both voluntary and regulatory) that should be taken to reduce these pollutants and restore the designated uses within the water bodies. 

· Include these results on LDEQ’s web-site so that people who can not participate in meetings can learn what steps are being taken to improve the water quality within their watersheds (short and long-term).

Barataria Basin

· Continue to implement watershed projects, educational programs and local coalition meetings that address nonpoint source water quality problems in the Barataria Basin (short-term);

· Examine new water quality that is collected in 2000 to determine additional water bodies need to be targeted for nonpoint source pollution control strategies (short-term);

· Utilize data and information from the TMDLs to plan and implement a watershed management strategy that will reduce and control the nonpoint source pollutants within priority watersheds (short-term);

· Work with federal, state and local partners to plan the management strategies that should be implemented to reduce these pollutant loads (short and long-term);

· Utilize a watershed model as one tool to estimate which land-use activities should be targeted for nonpoint pollution management strategies (short-term);

· Implement the sampling strategy that will be utilized to monitor and track whether the pollution control management strategies are effectively reducing sediment, nutrient, bacteria, and organic material (short and long-term);
· Work with the local community and environmental organizations on educational programs that will provide information on what role the local community can play in the watershed management strategy (short and long-term);
· Work with the federal and state agencies to prioritize and target funding and other resources and technical expertise into the local watershed projects to assist the local community in reaching their short and long term goals (short and long-term);
· Continue to track the rate of BMP implementation and education as one measure of progress in meeting the short and long term goals and objectives (short and long-term);
· Continue to monitor the water quality to determine whether water quality improvements are being made and the designated uses are being restored or maintained (short and long-term);
· If the educational programs and watershed projects are not effective in reducing nonpoint source pollution to the level that results in the water bodies meeting water quality standards, then LDEQ will work with the federal, state and local partners to determine the additional steps (voluntary and regulatory) necessary to restore the designated uses of the water bodies.
· Report results of the progress on watershed implementation to EPA, the NPS Interagency Committee, the local communities across the basin (short and long-term);
· Include highlights and progress made on nonpoint source implementation and water quality improvement in the Barataria Basin on LDEQ’s nonpoint source web site (short and long-term).
Terrebonne Basin

· Initiate Request for Proposals for FY 2000 Section 319 Funds for Projects to reduce nonpoint source pollution within the Terrebonne Basin (short-term);

· Select projects and compile FY 2000 319 Work Plan and Submit to EPA Region 6 for review and comment (short-term);

· Once Section 319 funds have been awarded to the state, initiate educational programs and watershed management strategies within the Terrebonne Basin (short-term);

· Work with USDA and other cooperating federal, state and local agencies to also target the 303(d) listed water bodies in the Terrebonne Basin for watershed management strategies (short-term);

· Collect water quality data for each of the water bodies in the Terrebonne Basin (short-term);

· Compile all of the data and develop a total maximum daily load for each of the water bodies on the 1998 303(d) list (short-term);

· Hold public meetings across the Terrebonne Basin to present data, information from the TMDL process and discuss potential watershed management strategies to address  nonpoint and point source problems (short-term);

· Continue to implement educational programs and watershed management strategies which target the nonpoint source pollutants associated with agriculture, home sewerage, urban storm water and hydromodification in the Terrebonne Basin (short and long-term);

· Implement Watershed Restoration Action Strategies for water bodies targeted through the FY 2000 Section 319 Work Plan process (short-term); 

· Track progress made or problems encountered in the implementation process of watershed management strategies (short and long-term);

· Continue to coordinate the implementation process with CMD-DNR to address Coastal Nonpoint Pollution Control Program’s goals and objectives (short and long-term);

· Continue to monitor in-stream water quality improvement and nonpoint source pollutant reduction for each of the water bodies in the Terrebonne Basin (short and long-term);

· If all of the cooperative, voluntary efforts described within this document are not effective in reducing nonpoint source pollution and improving water quality, then LDEQ will work with the federal, state and local governments to determine the most effective strategies (regulatory or voluntary) that need to be implemented (long-term);

· Report progress made on program implementation and water quality improvements to EPA, the NPS Interagency Committee and the general public (short and long-term);

· Include annual status reports on progress made in nonpoint source implementation strategies on LDEQ’s website (short and long-term).

Ouachita River Basin

· Completion of water quality monitoring that will be utilized for TMDL development (short-term);

· Completion of the TMDLs for each of the water bodies that was included on the 1998 303(d) list of impaired water bodies (short-term);

· Utilization of a watershed modeling tools to further refine and differentiate the nonpoint source pollutant loads that contribute to water quality problems within the impaired water bodies (short and long term);

· Meet with state, federal, local partners, the general public and the local communities throughout the Ouachita River Basin to discuss the results of the TMDL and watershed modeling efforts (short-term);

· Present the proposed management strategies that can be implemented to reduce these pollutant loads and gather input from the participants on which type of strategies they would support at the local level (short and long-term);

· Explain the types of technical, cost-share and educational assistance that can be offered to assist the local communities in reaching their management strategy goals (short and long term);

· Work with the local community on preparing proposals and submitting projects to the funding agencies that can offer financial support for watershed implementation activities (short and long-term);

· Provide the types of technical, financial and educational assistance that the local community requested for watershed implementation in their area (short and long-term);

· Continue to work with the local community on implementing the solutions that are workable and will result in reduced pollutant loading and water quality improvement for their water bodies (short and long-term);

· Continue to monitor and track the progress made in implementation of BMPs, management strategies, nonpoint source pollutant loading and water quality improvement within the targeted watersheds (short and long-term);

· Determine if these watershed strategies have been successful in reducing nonpoint source pollutant loads and improving the water quality sufficiently to meet water quality standards and restore the designated uses (short and long-term); 

· Report on progress made to the state, federal, local partners, the general public and other participating organizations on meeting the short and long term water quality goals (short and long-term);

· If additional management strategies (both voluntary or regulatory) necessary to restore the designated uses, meet with federal, state and local partners to determine what those strategies should be (long-term);

· Include information on the progress made in watershed implementation on LDEQ’s website (short and long-term).

Red River Basin
· Continue to implement watershed management programs and educational projects that target nonpoint source pollutants for priority water bodies within the Red River Basin (short-term);

· Continue to work with the cooperating federal, state and local agencies on the implementation of educational workshops, field days, demonstration projects and watershed implementation projects that will reduce the pollutants that have been identified as contributing to impairment in water bodies across the Red River Basin (short-term); 

· Initiate the 5-year basin cyclic monitoring program for all of the watersheds in the Red River Basin in 2002 (short-term);

· Develop the total maximum daily loads (TMDLs) for each of the watersheds that were included in the 1998 303(d) list of impaired waters (short and long-term);

· Hold public meetings throughout the Red River Basin to inform the public about the TMDL process and what type of watershed management strategies should be implemented to reduce the pollution and restore the designated uses to the waters there (short-term);

· Implement watershed restoration actions strategies, educational programs, demonstration projects, and other types of implementation activities that will reduce the nonpoint source pollutants and improve the water quality for water bodies in the Red River Basin that are impaired (short and long-term);

· Work with cooperating agencies to track the results of implementation of best management practices on forested lands, agricultural fields and within urban areas in order to determine if the implementation process has been effective (short and long-term);

· Continue to monitor the water bodies where restoration actions strategies and nonpoint source projects are being implemented in order to determine whether the implementation process is resulting in in-stream water quality improvement and restoration of designated uses (short and long-term);

· Report to EPA, the NPS Interagency Committee and the public on progress made in implementation activities and water quality improvement that has been made in the targeted water bodies (long-term);

· Determine if the educational and watershed specific activities have been effective in reducing the nonpoint source pollutant load or if additional management strategies (voluntary or regulatory) are necessary to meet water quality standards and restore the designated uses within the water bodies in this River Basin (long-term);

· If additional strategies are necessary, LDEQ will work with the federal, state and local partners to determine what those strategies are and the timeframe for their implementation (long-term);

· Include highlights from the watershed implementation process and any water quality improvements that result from it on LDEQ’s web-site (short and long-term).

· Review quarterly and final reports from each of the projects that have been implemented within the Red River Basin and determine whether the project goals and objectives have been met (short-term).

· Synthesize all of the information provided in these reports in semi-annual reports and annual reports to EPA (short-term);

· Analyze all data and information to determine if nonpoint source pollutants have been reduced and water quality improvements have been made (short-term);

· Track these improvements through the geographic information system that provides land-use data and information and also through the 5-year basin cyclic monitoring program to determine the extensiveness of water quality improvement as a result of program implementation (short and long term);

· Provide a summary of this information to local partners within the watersheds of that basin and determine if additional steps need to be taken to reduce the nonpoint source pollutant loads that contributes to water quality impairment (short and long-term);

· If additional steps are needed, work with the local, state and federal partners to outline new   management strategies to reduce these additional pollution problems that exist within the      watersheds of concern (short and long-term);

· Work with EPA and other partners to acquire adequate funding for these management strategies and proceed with their implementation (short and long-term);

· Continue to track water quality improvements and project implementation until the in-stream water quality standards are met and designated uses for fishing and swimming are restored (long-term);

· Continue to report on progress made in the programs through the website, interagency committee meetings, newsletters, and semi-annual and annual reports to EPA (short and long term).

Pearl River Basin

· Coordinate with the water quality assessment programs within LDEQ to access the water quality data that has been collected and analyzed for the Pearl River Basin during 2001 (short-term);

· Overlay these data with the satellite imagery for the Pearl River Basin to target priority watersheds where water quality management strategies that need to be implemented to reduce and control pollutants from nonpoint sources (short-term);

· Meet with the state, federal and local partners on these priority watersheds to outline watershed management strategies that can be implemented (short and long-term);

· Synthesize these strategies and outline which ones need to be implemented through the statewide educational programs and which ones need special attention through watershed restoration strategies (short and long-term);

· Work with the federal, state and local partners to implement these management strategies in order to address the pollutant problems of concern (short and long-term);

· Continue to utilize the 5-year basin cyclic water quality monitoring program combined with on-the-ground BMP tracking to determine if the management strategies have been effective in reducing and controlling nonpoint source pollution (long-term);

· Report on the results and progress made in the watershed implementation strategies and statewide implementation program to the interagency committee, the local partners and EPA (short and long-term goals);

Atchafalaya River Basin

· Complete the total maximum daily loads (TMDLs) for each of the water bodies on the 1998 303(d) list of impaired waters (short-term);

· Prioritize these water bodies for potential funding in the 2003 Section 319 grant process;

· Work with the local districts and the state and federal agencies on the Nonpoint Source Interagency Committee on educational programs, watershed restoration projects and/or implementation efforts that reduce and control the pollutants identified as contributing to the nonpoint source pollutant loads (short and long-term);

· Work with the Department of Natural Resources and the other cooperating agencies on the State Master Plan for the Atchafalaya River Basin (short and long-term);

· Report on results and progress made on these efforts in the semi-annual and annual reports to EPA and also to the Nonpoint Source Interagency Committee (short and long-term).
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Figure � SEQ Figure \* ARABIC �1�: 5-year schedule for ambient monitoring
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Figure � SEQ Figure \* ARABIC �3�: Federal and Matching funds Expended in 2002
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Figure � SEQ Figure \* ARABIC �4�: Map of Mermentau River Basin
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Figure 6: Map of Vermilion-Teche River Basin
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Figure 7: Map of Calcasieu River Basin
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Figure 8: Map of Ouachita River Basin
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Figure 10: Map of Terrebonne Basin
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Figure 9: Map of Barataria Basin
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Figure 12: Map of Pearl River Basin
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Figure 11: Map of Lake Pontchartrain Basin
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Figure 13: Map of Sabine River Basin
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Figure 14: Map of Red River Basin
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Figure 15: Map of NPS Projects
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Figure 16: Bayou Plaquemine Brule Watershed Monitoring Locations for NPS Project








Figure 17: Installation of Water Quality Flume for Edge of Field Sampling
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Figure 18: Water Quality Sampler at ULL Cade Farm
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Figure 19: Raking Debris from the Vermilion River
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Figure 20: Boom for Removing Trash and Debris from the Vermilion River
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Figure 21: Volunteer Monitors for Blue Thumb Project
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Figure 22: Home Sewer Awareness Workshop
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Figure 24: Central Calcasieu Watershed Project
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�Figure 27: Land-use Map for St. Tammany Parish
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Figure 28: View of Pearl River
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Figure 29: Dairy Site for Wallace Lake Watershed Project
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Figure 31: Residential Site for Wallace Lake Watershed Project
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Figure 30: Forestry Site for Wallace Lake Watershed Project
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Figure 32: Forested Site Where Poultry Litter Has Been Applied
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Figure 33: Project Wet Workshop
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		1981		0.00		2.60		210.00		73.00		82.50		274.00		0.27		1.73		0.33		9.50						1981		2.60		4.00

		1982		0.00		2.20		230.00		44.00		68.50		280.00		0.13		1.55		0.34		11.00						1982		2.20		4.90

		1983		0.00		1.40		176.00		60.00		127.50		266.00		0.15		1.23		0.34		8.70						1983		1.40		4.60

		1984		0.00		2.10		220.00		44.00		168.00		251.00		0.19		1.38		0.37		12.45						1984		2.10		4.90

		1985		0.00		0.60		267.00		23.00		151.50		304.00		0.17		1.67		0.38		14.10						1985		0.60		6.10

		1986		0.00		1.10		234.00		28.00		68.00		266.00		0.16		1.66		0.44		14.70						1986		1.10		5.70

		1987		0.00		1.80		279.00		49.00		75.50		327.00		0.16		2.31		0.49		14.70						1987		1.80		4.00

		1988		0.00		1.60		230.00		54.00		102.50		310.00		0.26		1.71		0.34		13.00						1988		1.60		9.20

		1989		0.00		1.40		258.00		32.00		85.00		288.00		0.22		1.62		0.34		12.60						1989		1.40		4.30
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		1995		0.00		2.00		323.00		75.00		87.50				0.19		1.71		0.33		10.20						1995		2.00		4.40

		1996		0.00		1.80		259.00		68.00		119.00				0.21		1.34		0.38		12.70						1996		1.80		5.70

		1997		0.00		2.08		322.00		33.00		140.00				0.16		1.74		0.26		10.20						1997		2.08		5.47

		1998		0.00		1.13		394.00		23.00		65.00				0.10		1.32		0.31		10.95						1998		1.13		4.00

		20 yr avg		0.00		2.09		256.95		57.98		104.60		300.42		0.20		1.65		0.4		11.4						20 yr avg		2.09		5.25

		Criteria		3mg/l summer		260 mg/l		NA		Naturally occurring range [1]						NA		150 NTU		200 cfu primary								Criteria		3mg/l summer		260 mg/l

				5mg/l winter																1000 cfu secondary										5mg/l winter

		DATE		DO		TDS		TSS		TURB		TS		NO2		TKN		TOT_P		TOC

		January-78		3.5		.		.		360		.		0.71		4.9		1		.

		March-78		4.2		249		465		300		714		0.71		2.76		0.57		.

		April-78		3.5		.		.		360		.		0.71		4.9		1		.

		May-78		3.3		502		164		240		666		0.65		3.65		0.5		.

		June-78		3.5		178		46		43		224		0.43		1.1		0.45		.

		July-78		2.5		202		76		60		278		0.47		1.16		0.18		.

		August-78		2		216		34		38		250		.		.		.		.

		September-78		2.3		.		46		25		.		0.04		1.07		0.4		.

		October-78		3.2		152		32		28		184		.		.		.		.

		December-78		5.6		.		.		.		.		0.3		1.52		0.35		12.5

		MEAN		3.36		249.8333333333		123.2857142857		161.5555555556		386		0.5025		2.6325		0.55625		12.5

		MEDIAN-SUMMER		3.25		209		46		60		264		0.56		2.14		0.475		12.5

		MEDIAN-WINTER		4.55

		MIN		2		152		32		25		184		0.04		1.07		0.18		12.5

		MAX		5.6		502		465		360		714		0.71		4.9		1		12.5

		January-79		5.3		.		.		130		.		0.36		2.13		0.38		16

		February-79		4.5		.		.		180		.		0.25		1.54		0.35		7.5

		March-79		4.2		.		.		140		.		.		.		.		.

		April-79		3.2		.		.		170		.		0.54		3.2		1.4		.

		May-79		1.12		.		.		.		.		0.67		1.92		0.69		10

		June-79		10		178		.		72		.		0.12		2.16		0.47		.

		August-79		1		.		.		.		.		0.08		.		.		2.5

		September-79		0.3		.		.		16		.		0.02		.		.		4

		October-79		4.2		.		.		30		.		0.04		0.93		0.35		4.5

		November-79		2.5		.		.		48		.		0.08		1.06		0.24		6

		December-79		6		.		.		86		.		0.37		1.2		0.27		12

		MEAN		3.8		178.0		0.0		96.9		0.0		0.3		1.8		0.5		7.8

		MEDIAN-SUMMER		2.9		178.0				86.0		0.0		0.2		1.7		0.4		6.8

		MEDIAN-WINTER		5.3

		MIN		0.3		178.0		0.0		16.0		0.0		0.0		0.9		0.2		2.5

		MAX		10.0		178.0		0.0		180.0		0.0		0.7		3.2		1.4		16.0

		January-80		7.4		.		.		170		.		0.22		1.67		0.33		3

		February-80		7.8		348		268		225		616		0.38		3.64		0.47		6.5

		March-80		4.8		378		254		200		632		0.35		2.4		0.62		8.5

		April-80		7.8		.		.		29		.		0.67		5.2		0.79		3

		May-80		4.5		468		354		220		822		0.91		3.74		0.58		7

		June-80		4		.		.		.		.		0.01		2.41		0.58		.

		October-80		1.3		264		42		35		306		0.11		1.29		0.18		.

		November-80		2.9		.		.		44		276		0.14		1.21		0.25		.

		December-80		2.8		160		66		83		226		0.18		1.37		0.26		7.8

		MEAN		4.8		323.6		196.8		125.8		479.7		0.3		2.5		0.5		6.0

		MEDIAN-SUMMER		4.25		348		254		126.5		461		0.22		2.4		0.47		6.75

		MEDIAN-WINTER		7.4

		MIN		1.3		160		42		29		226		0.01		1.21		0.18		3

		MAX		7.8		468		354		225		822		0.91		5.2		0.79		8.5

		January-81		3.6		312		140		125		452		0.39		2.01		0.36		10

		February-81		4.2		188		86		110		274		0.43		1.64		0.3		5

		March-81		2.8		404		96		160		500		0.45		1.82		0.49		9

		April-81		2.6		.		354		160		.		0.77		5.07		0.84		16.5

		May-81		3.1		210		64		75		274		0.2		1.25		0.31		.

		June-81		1.1		204		134		150		338		0.38		1.97		0.42		7.5

		July-81		2.6		130		64		67		194		0.17		1.36		0.24		5.5

		August-81		1.9		160		82		32		242		0.15		1.22		0.2		4.5

		September-81		3.9		240		36		19		276		0.06		1.42		0.35		12.5

		October-81		2.1		210		28		27		238		0.03		1.32		0.26		11

		November-81		3.8		192		64		50		256		0.24		2.5		0.26		.

		December-81		4		300		34		90		334		0.3		2.08		0.34		18.9

		MEAN		2.975		231.8181818182		98.5		88.75		307.0909090909		0.2975		1.9716666667		0.3641666667		10.04

		MEDIAN-SUMMER		2.6		210		73		82.5		274		0.27		1.73		0.325		9.5

		MEDIAN-WINTER		4

		MIN		1.1		130		28		19		194		0.03		1.22		0.2		4.5

		MAX		4.2		404		354		160		500		0.77		5.07		0.84		18.9

		January-82		5.9		286		68		115		354		0.34		2.2		0.36		16

		February-82		4.9		378		96		150		474		0.39		2.27		0.44		11

		March-82		2.9		534		128		220		662		0.38		2.81		0.62		25

		April-82		2.3		.		121		215		.		0.91		5.96		0.92		16.2

		May-82		2.8		584		140		64		724		0.41		2.68		0.51		5.8

		June-82		1.4		212		20		56		232		0.01		1.25		0.33		.

		July-82		0.2		230		50		75		280		0.04		1.18		0.26		.

		August-82		2.2		94		28		41		122		0.14		1.55		0.17		8.6

		September-82		1.4		110		24		34		134		0.11		0.7		0.2		.

		October-82		3.1		174		30		28		204		0.05		0.97		0.32		11

		November-82		1.4		254		38		57		292		0.05		.		.		10.2

		December-82		3.9		192		34		73		226		0.07		1.13		0.34		8.6

		MEAN		2.7		277.0909090909		64.75		94		336.7272727273		0.2416666667		2.0636363636		0.4063636364		12.4888888889

		MEDIAN-SUMMER		2.2		230		44		68.5		280		0.125		1.55		0.34		11

		MEDIAN-WINTER		4.9

		MIN		0.2		94		20		28		122		0.01		0.7		0.17		5.8

		MAX		5.9		584		140		220		724		0.91		5.96		0.92		25

		January-83		4.6		162		40		93		202		0.14		1.13		0.35		5.2

		February-83		8.6		216		116		130		332		0.14		1.24		0.26		5.8

		March-83		2.1		314		120		140		434		0.29		1.96		0.35		.

		April-83		3.8		824		160		630		984		0.26		3.69		0.64		9.2

		May-83		0.8		750		76		440		826		0.61		3.48		0.57		14.3

		June-83		2.1		258		34		110		292		0.23		1.73		0.57		8.4

		July-83		1.1		158		44		180		202		0.16		1.17		0.35		6.6

		August-83		0.6		118		16		24		134		0.01		1.37		0.29		10.9

		September-83		1.4		150		44		68		194		0.1		0.98		0.24		5.8

		October-83		0.5		136		30		38		166		0.02		0.97		0.27		9

		November-83		2		164		76		125		240		0.09		1.22		0.27		8.7

		December-83		2		188		180		380		368		0.22		1.16		0.33		11.1

		MEAN		2.4666666667		286.5		78		196.5		364.5		0.1891666667		1.675		0.3741666667		8.6363636364

		MEDIAN-SUMMER		1.4		176		60		127.5		266		0.15		1.23		0.34		8.7

		MEDIAN-WINTER		4.6

		MIN		0.5		118		16		24		134		0.01		0.97		0.24		5.2

		MAX		8.6		824		180		630		984		0.61		3.69		0.64		14.3

		January-84		4.9		198		24		102		222		0.13		1.89		0.43		13.4

		February-84		3.9		496		140		648		636		0.3		1.88		0.46		20.3

		March-84		4.2		412		100		400		512		0.42		2.29		0.46		15.2

		April-84		2.2		1692		110		2000		1802		1.48		5.02		1.22		39.6

		May-84		2.1		767		9		480		776		0.77		1.98		0.3		24.1

		June-84		1.5		178		36		68		214		0.05		1.28		0.44		11.5

		July-84		1.3		220		74		180		294		0.24		1.22		0.27		8.5

		August-84		1.13		.		.		.		190		0.09		0.91		0.24		8.2

		September-84		2.1		180		44		64		224		0.06		1.1		0.23		10.2

		October-84		2.7		228		14		60		242		0.02		1.06		0.2		10.9

		November-84		1.5		162		14		33		176		0.02		1.35		0.43		.

		December-84		4.9		210		50		168		260		0.32		1.4		0.26		.

		MEAN		2.7		431.2		55.9		382.1		462.3		0.3		1.8		0.4		16.2

		MEDIAN-SUMMER		2.1		220.0		44.0		168.0		251.0		0.2		1.4		0.4		12.5

		MEDIAN-WINTER		4.9

		MIN		1.1		162.0		9.0		33.0		176.0		0.0		0.9		0.2		8.2

		MAX		4.9		1692.0		140.0		2000.0		1802.0		1.5		5.0		1.2		39.6

		January-85		6.1		280		64		185		344		0.35		1.64		0.33		14.8

		February-85		7.1		340		130		408		470		0.36		1.59		0.38		15.1

		March-85		2.8		282		52		216		334		0.11		1.76		0.35		17

		April-85		0.4		596		96		592		692		0.34		5.85		0.76		22.2

		May-85		2.1		424		40		324		464		0.48		2.2		0.35		16

		June-85		1.8		316		20		170		336		0.17		1.63		0.42		13.3

		July-85		1.1		218		16		111		234		0.17		1.44		0.36		9.2

		August-85		0.6		230		26		66		256		0.09		1.44		0.29		11.7

		September-85		0.3		118		6		22		124		0.03		1.31		0.41		13

		October-85		0.3		144		6		18		150		0.02		1.82		0.37		12.2

		November-85		0.4		136		10		16		146		0.03		1.69		0.74		13.4

		December-85		2.6		254		20		133		274		0.24		2.02		0.52		17.6

		MEAN		2.1333333333		278.1666666667		40.5		188.4166666667		318.6666666667		0.1991666667		2.0325		0.44		14.625

		MEDIAN-SUMMER		0.6		267		23		151.5		304		0.17		1.665		0.375		14.1

		MEDIAN-WINTER		6.1

		MIN		0.3		118		6		16		124		0.02		1.31		0.29		9.2

		MAX		7.1		596		130		592		692		0.48		5.85		0.76		22.2

		January-86		8.5		204		66		188		270		0.37		1.76		0.46		13.4

		February-86		5.7		424		48		365		472		0.32		2.71		0.6		19.2

		March-86		1.5		560		28		342		588		0.92		2.61		0.54		19.1

		April-86		1.1		603		35		260		638		0.21		3.3		0.9		23.1

		May-86		0.9		502		36		315		538		0.41		1.55		0.31		18.1

		June-86		1		224		24		70		248		0.19		2.2		0.41		14.4

		July-86		1		210		22		63		232		0.13		1.92		0.47		11.1

		August-86		1.1		222		16		24		238		0.02		1.25		0.29		8.9

		September-86		1.1		234		8		29		242		0.08		1.04		0.24		7.8

		October-86		1.7		268		18		30		286		0.06		1.11		0.32		10.9

		November-86		1.4		234		28		60		262		0.02		1.27		0.5		15

		December-86		1.3		144		32		66		176		0.04		1.37		0.38		15.1

		MEAN		2.19		319.08		30.08		151.00		349.17		0.23		1.84		0.45		14.68

		MEDIAN-SUMMER		1.10		234.00		28.00		68.00		266.00		0.16		1.66		0.44		14.70

		MEDIAN-WINTER		5.70

		MIN		0.90		144.00		8.00		24.00		176.00		0.02		1.04		0.24		7.80

		MAX		8.50		603.00		66.00		365.00		638.00		0.92		3.30		0.90		23.10

		January-87		4		274		60		105		334		0.16		1.85		0.6		15.1

		February-87		4.5		302		308		370		610		0.22		5.15		0.64		20.2

		March-87		2.5		292		56		165		348		.		2.31		0.45		14.3

		April-87		1.8		872		96		680		968		0.31		.		.		23.9

		May-87		0.5		348		36		76		384		0.25		2.08		0.31		16

		June-87		1		548		188		370		736		0.7		3.12		0.49		15.9

		July-87		0.5		212		12		64		224		0.04		.		.		10.5

		August-87		3.1		172		28		32		200		0.07		.		.		7.9

		September-87		0.4		178		14		20		192		0.02		.		.		11.5

		October-87		2.2		164		42		38		206		0.02		.		.		11.4

		November-87		4.4		284		36		66		320		0.21		.		.		13.1

		December-87		1.1		220		60		75		280		0.15		.		.		17

		MEAN		2.17		322.17		78.00		171.75		400.17		0.20		2.90		0.50		14.73

		MEDIAN-SUMMER		1.80		279		49		75.5		327		0.16		2.31		0.49		14.7

		MEDIAN-WINTER		4.00

		MIN		0.4		164		12		20		192		0.02		1.85		0.31		7.9

		MAX		4.5		872		308		680		968		0.7		5.15		0.64		23.9

		January-88		9.5		181		25		100		206		0.29		.		.		12.5

		February-88		9.2		224		116		130		340		0.15		1.58		0.77		15.9

		March-88		2.7		278		40		135		318		0.14		1.89		0.34		15.4

		April-88		3.1		748		120		875		868		0.28		3.51		0.43		25.8

		May-88		1.7		748		60		500		808		0.55		4.08		0.59		21.9

		June-88		1		276		48		114		324		0.32		1.78		0.32		12.6

		July-88		2.7		222		80		95		302		0.45		1.71		0.26		11.7

		August-88		0.7		236		42		50		278		0.16		1.19		0.23		8.9

		September-88		0.2		88		8		15		96		0.03		1.39		0.47		10.5

		October-88		1.2		182		88		92.5		270		0.38		1.55		0.37		13.8

		November-88		1.6		184		18		70		302		0.24		1.47		0.29		11.1

		December-88		4.2		320		92		105		412		0.22		2.57		0.28		13.4

		MEAN		3.15		307.25		61.4166666667		190.125		377		0.2675		2.0654545455		0.3954545455		14.4583333333

		MEDIAN-SUMMER		1.60		230		54		102.5		310		0.26		1.71		0.34		13

		MEDIAN-WINTER		9.20

		MIN		0.2		88		8		15		96		0.03		1.19		0.23		8.9

		MAX		9.5		748		120		875		868		0.55		4.08		0.77		25.8

		January-89		1.9		234		70		80		304		0.11		1.67		0.37		17.5

		February-89		4.3		650		110		432		760		0.62		3.04		0.65		19

		March-89		4.1		1015		85		702		1100		1.04		1.82		0.85		21.8

		April-89		1.4		970		60		576		1030		0.85		4.23		0.7		24.1

		May-89		0.2		536		20		148		556		0.55		2.56		0.32		18.5

		June-89		0.4		262		20		85		282		0.16		1.88		0.49		12.1

		July-89		1.4		131		11		29		142		0.07		0.95		0.28		7.1

		August-89		1.1		160		50		64		210		0.09		1.56		0.35		8.7

		September-89		1.2		142		24		28		166		0.02		1.14		0.32		11.9

		October-89		1.7		254		24		44		278		0.02		1.29		0.21		10

		November-89		1.4		274		20		112		294		0.45		1.29		0.27		11.7

		December-89		4.4		166		40		85		206		0.27		0.6		0.18		13.1

		MEAN		1.9583333333		399.5		44.5		198.75		444		0.3541666667		1.8358333333		0.4158333333		14.625

		MEDIAN-SUMMER		1.40		258		32		85		288		0.215		1.615		0.335		12.6

		MEDIAN-WINTER		4.30

		MIN		0.2		131		11		28		142		0.02		0.6		0.18		7.1

		MAX		4.4		1015		110		702		1100		1.04		4.23		0.85		24.1

		January-90		10		146		44		100		190		0.24		1.35		0.25		10.7

		February-90		4.68		284		56		160		340		0.23		1.48		0.32		8.8

		March-90		3.75		204		24		119		228		0.16		1.3		0.33		13.5

		April-90		2.31		.		44		780		.		0.51		4.15		0.89		22.8

		May-90		1.93		556		68		288		624		0.63		2.9		0.42		15.1

		June-90		.		324		26		48		350		0.03		1.63		0.27		11.6

		July-90		1.89		314		208		217		522		0.61		1.7		0.36		10.4

		August-90		1.61		290		56		54		346		0.02		1.23		0.26		10.2

		September-90		1.44		265		19		40		284		0.07		1.18		0.31		9.1

		October-90		2.56		270		8		36		278		0.08		1.45		0.26		13

		November-90		4.5		272		30		76		302		0.02		1.14		0.22		12.7

		December-90		4.98		230		84		110		314		0.4		1.24		0.35		13.7

		MEAN		3.60		286.82		55.58		169.00		343.45		0.25		1.73		0.35		12.63

		MEDIAN-SUMMER		2.12		272		44		105		314		0.195		1.4		0.315		12.15

		MEDIAN-WINTER		4.98

		MIN		1.44		146		8		36		190		0.02		1.14		0.22		8.8

		MAX		10		556		208		780		624		0.63		4.15		0.89		22.8

		January-91		6.52		162		34		95		.		0.22		0.98		0.22		7.8

		February-91		4.45		310		54		156		.		0.21		1.8		0.37		14.2

		March-91		2.31		.		152		396		.		0.3		2.4		0.66		24

		April-91		4.56		.		330		648		.		0.48		3.18		0.58		18.1

		May-91		1.82		216		20		175		.		0.15		1.38		0.32		11

		June-91		1.68		236		24		100		.		0.12		1.86		0.35		10.2

		July-91		0.81		128		20		39		.		0.06		1.27		0.42		8.2

		August-91		4.6		218		92		105		.		0.18		1.22		0.28		9.2

		September-91		2.8		210		22		60		.		0.06		1.32		0.38		12.1

		October-91		2.4		134		16		50		.		0.02		1.37		0.26		10.4

		November-91		6.2		240		56		83		.		0.12		1.63		0.25		13.9

		December-91		2.6		286		54		123		.		0.14		1.54		0.35		16.7

		MEAN		3.40		214.00		72.83		169.17		0.00		0.17		1.66		0.37		12.98

		MEDIAN-SUMMER		2.40		217		44		102.5		0		0.145		1.46		0.35		11.55

		MEDIAN-WINTER		4.45

		MIN		0.81		128		16		39		0		0.02		0.98		0.22		7.8

		MAX		6.52		310		330		648		0		0.48		3.18		0.66		24

		January-92		6.2		386		100		160		.		0.21		1.85		0.31		14.1

		February-92		6.9		368		70		180		.		0.15		2.2		0.3		9.8

		March-92		2.3		298		14		160		.		0.2		1.8		0.57		13.8

		April-92		3.3		.		220		.		.		0.71		5.64		1.02		34.8

		May-92		1.9		560		55		288		.		0.88		2.34		0.38		17.1

		June-92		1.3		328		52		140		.		0.4		2		0.41		10.8

		July-92		1.7		280		22		70		.		0.07		1.44		0.27		13.4

		August-92		1.6		192		56		100		.		0.19		1.66		0.29		11

		September-92		1.2		200		30		40		.		0.07		1.25		0.33		16.3

		October-92		1.9		246		19		48		.		0.04		1.38		0.3		16.7

		November-92		3.5		288		103		105		.		0.14		1.78		0.3		19.1

		December-92		5.1		276		58		180		.		0.14		1.41		0.31		18.5

		MEAN		3.08		311.09		66.58		133.73		0.00		0.27		2.06		0.40		16.28

		MEDIAN-SUMMER		1.90		288		55.5		140		0		0.17		1.79		0.31		15.2

		MEDIAN-WINTER		6.20

		MIN		1.2		192		14		40		0		0.04		1.25		0.27		9.8

		MAX		6.9		560		220		288		0		0.88		5.64		1.02		34.8

		January-93		7		174		41		122		.		0.11		1.25		0.3		6.6

		February-93		5.2		392		62		215		.		0.21		1.79		0.4		12.7

		March-93		4		322		90		245		.		0.28		0.6		0.4		17.2

		April-93		5.1		272		56		252		.		0.14		1.42		0.32		8

		May-93		1.2		616		32		315		.		0.4		2.84		0.57		11.9

		June-93		1.6		78		18		170		.		0.27		5.92		0.41		13.7

		July-93		1.71		220		50		80		.		0.26		1.28		0.25		10.8

		August-93		1.9		268		44		32		.		0.27		1.51		0.22		9.1

		September-93		2.1		234		16		39		.		0.02		0.95		0.14		9.8

		October-93		3.4		238		21		50		.		0.15		0.96		0.14		9.3

		November-93		6.4		168		77		108		.		0.09		1.02		0.2		11.1

		December-93		5.1		196		60		100		.		0.23		0.98		0.26		9.2

		MEAN		3.73		264.83		47.25		144.00		0.00		0.20		1.71		0.30		10.78

		MEDIAN-SUMMER		2.10		236		47		115		0		0.22		1.265		0.28		10.3

		MEDIAN-WINTER		5.20

		MIN		1.2		78		16		32		0		0.02		0.6		0.14		6.6

		MAX		7		616		90		315		0		0.4		5.92		0.57		17.2

		January-94		6.3		358		66		185		.		0.19		2.02		0.33		9.9

		February-94		4.9		438		92		290		.		0.11		1.55		0.4		10.7

		March-94		3.9		372		100		270		.		0.2		1.96		0.42		11.6

		April-94		5.8		682		88		450		.		0.4		3.67		0.68		10.2

		May-94		1.6		542		88		320		.		0.58		3.02		0.51		9.8

		June-94		3.8		268		60		152		.		0.31		1.68		0.26		5.1

		July-94		3.3		222		68		90		.		0.33		1.41		0.26		6.4

		August-94		2.6		146		26		65		.		0.34		1.06		0.44		8.6

		September-94		1.1		216		18		55		.		0.04		1.36		0.35		11.6

		October-94		0.87		164		27		40		.		0.04		0.98		0.34		10.6

		November-94		3.7		194		13		55		.		0.07		0.95		0.2		11.7

		December-94		3		224		52		70		.		0.2		1.27		0.22		11.7

		MEAN		3.41		318.83		58.17		170.17		0.00		0.23		1.74		0.37		9.83

		MEDIAN-SUMMER		3.30		246.00		63.00		121.00		0.00		0.20		1.48		0.35		10.40

		MEDIAN-WINTER		4.90

		MIN		0.87		146.00		13.00		40.00		0.00		0.04		0.95		0.20		5.10

		MAX		6.30		682.00		100.00		450.00		0.00		0.58		3.67		0.68		11.70

		January-95		4.4		370		140		240		.		0.27		1.74		0.37		10.2

		February-95		8		476		100		390		.		0.29		2.06		0.47		7.9

		March-95		7.9		582		180		55		.		0.38		1.73		0.43		10.2

		April-95		4		734		172		600		.		0.47		2.52		0.69		8.9

		May-95		2		578		156		380		.		0.48		1		0.87		10.4

		June-95		2.2		251.9		74		129		.		0.08		2.16		0.65		9.7

		July-95		2		254		64		70		.		0.22		1.44		0.19		8.2

		August-95		1.4		252		62		75		.		0.15		0.73		0.05		6.9

		September-95		0.4		362		28		23		.		0.01		1.6		0.15		16.2

		October-95		1.3		192		44		60		.		0.11		1.75		0.28		13.2

		November-95		2.8		284		64		100		.		0.09		1.37		0.19		11.9

		December-95		3.3		274		76		35		.		0.09		1.69		0.24		11.8

		MEAN		3.31		384.16		96.67		179.75		0.00		0.22		1.65		0.38		10.46

		MEDIAN-SUMMER		2.00		323.00		75.00		87.50		0.00		0.19		1.71		0.33		10.20

		MEDIAN-WINTER		4.40

		MIN		0.40		192.00		28.00		23.00		0.00		0.01		0.73		0.05		6.90

		MAX		8.00		734.00		180.00		600.00		0.00		0.48		2.52		0.87		16.20

		January-96		7.8		386		137		210		.		0.24		1.33		0.23		10.7

		February-96		5.7		426		68		240		.		0.41		1.81		0.44		2.1

		March-96		5.6		66		204		450		.		0.48		0.78		0.36		11.2

		April-96		6		780		420		850		.		0.81		4.23		1.23		14.4

		May-96		1.4		366		116		238		.		0.34		2.71		0.42		12.9

		June-96		0.7		400		44		158		.		0.47		0.65		0.22		12.6

		July-96		1.8		312		56		57		.		0.11		2.08		0.33		22.9

		August-96		2.5		178		68		80		.		0.17		1.65		0.26		9.3

		September-96		0.2		180		11		15		.		0.02		0.7		0.49		12.8

		October-96		0.25		186		14		34		.		0.03		1.19		0.33		14.3

		November-96		2.6		154		230		41		.		0.03		1.34		0.4		11.3

		December-96		1.46		206		20		60		.		0.03		0.75		0.58		13.2

		MEAN		3.00		303.33		115.67		202.75		0.00		0.26		1.60		0.44		12.31

		MEDIAN-SUMMER		1.80		259.00		68.00		119.00		0.00		0.21		1.34		0.38		12.70

		MEDIAN-WINTER		5.70

		MIN		0.20		66.00		11.00		15.00		0.00		0.02		0.65		0.22		2.10

		MAX		7.80		780.00		420.00		850.00		0.00		0.81		4.23		1.23		22.90

		January-97		3.22		242		54		95		.		0.02		1.82		0.29		16.2

		February-97		7.72		302		82		180		.		0.08		1.51		0.26		8.1

		March-97		2.9		522		40		280		.		0.12		2.38		0.76		11.5

		April-97		4.4		774		120		624		.		0.22		5.36		0.8		9.9

		May-97		0.3		460		16		245		.		0.09		2.8		0.57		9.9

		June-97		2.08		360		156		365		.		0.29		2.46		0.37		7.6

		July-97		1.78		184		26		70		.		0.22		1.54		0.22		10.5

		August-97		1.93		404		23		85		.		0.23		1.42		0.19		15.8

		September-97		1.66		268		9		34		.		0.05		0.89		0.15		9.2

		October-97		2.51		230		18		65		.		0.05		1.72		0.23		7.2

		November-97		4.04		342		110		200		.		0.31		1.75		0.25		10.8

		December-97		.		302		24		100		.		0.19		1.55		0.17		11.8

		MEAN		2.96		365.83		56.50		195.25		0.00		0.16		2.10		0.36		10.71

		MEDIAN-SUMMER		2.08		322.00		33.00		140.00		0.00		0.16		1.74		0.26		10.20

		MEDIAN-WINTER		5.47

		MIN		0.30		184.00		9.00		34.00		0.00		0.02		0.89		0.15		7.20

		MAX		7.72		774.00		156.00		624.00		0.00		0.31		5.36		0.80		16.20

		January-98		7.24		199		14		87		.		0.06		0.95		0.19		5.2

		February-98		4		332		100		240		.		0.11		2.38		0.34		9.2

		March-98		3.99		482		130		550		.		0.16		2.98		0.45		4

		April-98		1.13		1106		30		950		.		0.96		4.2		0.79		15.3

		May-98		2.11		394		26		265		.		0.13		2.85		0.59		14.7

		June-98		0.4		.		14		160		.		0.72		1.57		0.25		.

		July-98		1.33		.		25		75		.		0.2		1.29		0.15		.

		July-98		1.3		.		.		.		.		.		.		.		.

		August-98		2.42		.		30		80		.		0.02		1.32		0.12		.

		August-98		0.3		.		14		24		.		0.13		1.88		0.31		.

		August-98		0.04		.		19		28		.		0.06		1.8		0.39		.

		September-98		1.8		.		27		29		.		0.05		1.68		0.39		.

		September-98		1.05		.		8		30		.		0.07		0.87		0.21		.

		October-98		0.32		.		16		25		.		0.02		1.08		0.31		10.1

		October-98		0.1		.		23		36		.		0.02		1.24		0.34		14.4

		November-98		2.38		.		22		25		.		0.04		1.06		0.25		11.1

		November-98		0.71		.		29.3		65		.		0.1		0.52		0.15		10.8

		December-98		0.65		.		21		65		.		0.11		0.74		0.13		13.1

		MEAN		1.74		502.60		32.25		160.82		0.00		0.17		1.67		0.32		10.79

		MEDIAN-SUMMER		1.13		394.00		23.00		65.00		0.00		0.10		1.32		0.31		10.95

		MEDIAN-WINTER		4.00

		MIN		0.04		199.00		8.00		24.00		0.00		0.02		0.52		0.12		4.00

		MAX		7.24		1106.00		130.00		950.00		0.00		0.96		4.20		0.79		15.30



[1] The naturally occurring range of nitrogen-phosphorus ratios shall be maintained.  Nutrient concentrations that produce aquatic growth to the extent that it creates a public nuisance or interferes with designated uses shall not be added to any surface waters. LAC 33:IX.1113.8



Yearly

		Station Name:0046 Bayou Queue de Tortue north of Gueydan,LA

		Source: LDEQ website

		Annual Medians from1978-1998 Water Quality Survey at Bayou Queue de Tortue Station: 0046

				Temperature		Dissolved oxygen		Total dissolved solids		Total suspended solids		Turbidity		Total Solids		NO2 Nitrate		Total Kjeldahl nitrogen		Total Phosphorus		Total organic carbon

		YEAR		Centigrade		(mg/L)		(mg/L)		(mg/L)		NTU		(mg/l)		(mg/L)		(mg/L)		(mg/L)		(mg/L)

		1978		23.75		3.40		209.00		46.00		60.00		264.00		0.56		2.14		0.48		12.50

		1979		22.00		4.20		178.00				86.00				0.19		1.73		0.37		6.75

		1980		16.00		4.50		348.00		254.00		126.50		461.00		0.22		2.40		0.47		6.75

		1981		22.75		2.95		210.00		73.00		82.50		274.00		0.27		1.73		0.33		9.50

		1982		19.35		2.55		230.00		44.00		68.50		280.00		0.13		1.55		0.34		11.00

		1983		19.15		2.00		176.00		60.00		127.50		266.00		0.15		1.23		0.34		8.70

		1984		20.70		2.15		220.00		44.00		168.00		251.00		0.19		1.38		0.37		12.45

		1985		23.35		1.45		267.00		23.00		151.50		304.00		0.17		1.67		0.38		14.10

		1986		22.20		1.20		234.00		28.00		68.00		266.00		0.16		1.66		0.44		14.70

		1987		20.30		2.00		279.00		49.00		75.50		327.00		0.16		2.31		0.49		14.70

		1988		20.85		2.20		230.00		54.00		102.50		310.00		0.26		1.71		0.34		13.00

		1989		20.50		1.40		258.00		32.00		85.00		288.00		0.22		1.62		0.34		12.60

		1990		20.33		2.56		272.00		44.00		105.00		314.00		0.20		1.40		0.32		12.15

		1991		22.35		2.70		217.00		44.00		102.50				0.15		1.46		0.35		11.55

		1992		20.40		2.10		288.00		55.50		140.00				0.17		1.79		0.31		15.20

		1993		20.85		3.70		236.00		47.00		115.00				0.22		1.27		0.28		10.30

		1994		21.29		3.50		246.00		63.00		121.00				0.20		1.48		0.35		10.40

		1995		18.90		2.50		323.00		75.00		87.50				0.19		1.71		0.33		10.20

		1996		19.35		2.15		259.00		68.00		119.00				0.21		1.34		0.38		12.70

		1997		20.05		2.51		322.00		33.00		140.00				0.16		1.74		0.26		10.20

		1998		24.48		1.22		394.00		23.00		65.00				0.10		1.32		0.31		10.95

		20 yr avg		20.90		2.52		256.95		57.98		104.60		300.42		0.20		1.65		0.4		11.4

		Criteria		3mg/l summer		260 mg/l		NA		Naturally occurring range [1]						NA		150 NTU		200 cfu primary

				5mg/l winter																1000 cfu secondary

		DATE		Temp C		DO		TDS		TSS		TURB		TS		NO2		TKN		TOT_P		TOC

		January-78		20		3.5		.		.		360		.		0.71		4.9		1		.

		March-78		18		4.2		249		465		300		714		0.71		2.76		0.57		.

		April-78		20		3.5		.		.		360		.		0.71		4.9		1		.

		May-78		26.5		3.3		502		164		240		666		0.65		3.65		0.5		.

		June-78		29.3		3.5		178		46		43		224		0.43		1.1		0.45		.

		July-78		31.5		2.5		202		76		60		278		0.47		1.16		0.18		.

		August-78		32		2		216		34		38		250		.		.		.		.

		September-78		29		2.3		.		46		25		.		0.04		1.07		0.4		.

		October-78		21		3.2		152		32		28		184		.		.		.		.

		December-78		17		5.6		.		.		.		.		0.3		1.52		0.35		12.5

		MEAN		24.43		3.36		249.8333333333		123.2857142857		161.5555555556		386		0.5025		2.6325		0.55625		12.5

		MEDIAN		23.75		3.4		209		46		60		264		0.56		2.14		0.475		12.5

		MIN		17		2		152		32		25		184		0.04		1.07		0.18		12.5

		MAX		32		5.6		502		465		360		714		0.71		4.9		1		12.5

		January-79		NA		5.3		.		.		130		.		0.36		2.13		0.38		16

		February-79		8.2		4.5		.		.		180		.		0.25		1.54		0.35		7.5

		March-79		16.5		4.2		.		.		140		.		.		.		.		.

		April-79		22		3.2		.		.		170		.		0.54		3.2		1.4		.

		May-79		20		1.12		.		.		.		.		0.67		1.92		0.69		10

		June-79		25		10		178		.		72		.		0.12		2.16		0.47		.

		August-79		27		1		.		.		.		.		0.08		.		.		2.5

		September-79		26		0.3		.		.		16		.		0.02		.		.		4

		October-79		23		4.2		.		.		30		.		0.04		0.93		0.35		4.5

		November-79		22		2.5		.		.		48		.		0.08		1.06		0.24		6

		December-79		11.5		6		.		.		86		.		0.37		1.2		0.27		12

		MEAN		20.1		3.8		178.0		0.0		96.9		0.0		0.3		1.8		0.5		7.8

		MEDIAN		22.0		4.2		178.0				86.0		0.0		0.2		1.7		0.4		6.8

		MIN		8.2		0.3		178.0		0.0		16.0		0.0		0.0		0.9		0.2		2.5

		MAX		27.0		10.0		178.0		0.0		180.0		0.0		0.7		3.2		1.4		16.0

		January-80		15		7.4		.		.		170		.		0.22		1.67		0.33		3

		February-80		9		7.8		348		268		225		616		0.38		3.64		0.47		6.5

		March-80		18		4.8		378		254		200		632		0.35		2.4		0.62		8.5

		April-80		16		7.8		.		.		29		.		0.67		5.2		0.79		3

		May-80		24		4.5		468		354		220		822		0.91		3.74		0.58		7

		June-80		24		4		.		.		.		.		0.01		2.41		0.58		.

		October-80		21		1.3		264		42		35		306		0.11		1.29		0.18		.

		November-80		14.5		2.9		.		.		44		276		0.14		1.21		0.25		.

		December-80		16		2.8		160		66		83		226		0.18		1.37		0.26		7.8

		MEAN		17.5		4.8111111111		323.6		196.8		125.75		479.6666666667		0.33		2.5477777778		0.4511111111		5.9666666667

		MEDIAN		16		4.5		348		254		126.5		461		0.22		2.4		0.47		6.75

		MIN		9		1.3		160		42		29		226		0.01		1.21		0.18		3

		MAX		24		7.8		468		354		225		822		0.91		5.2		0.79		8.5

		January-81		7		3.6		312		140		125		452		0.39		2.01		0.36		10

		February-81		9		4.2		188		86		110		274		0.43		1.64		0.3		5

		March-81		15		2.8		404		96		160		500		0.45		1.82		0.49		9

		April-81		24		2.6		.		354		160		.		0.77		5.07		0.84		16.5

		May-81		21.5		3.1		210		64		75		274		0.2		1.25		0.31		.

		June-81		27		1.1		204		134		150		338		0.38		1.97		0.42		7.5

		July-81		25		2.6		130		64		67		194		0.17		1.36		0.24		5.5

		August-81		26.6		1.9		160		82		32		242		0.15		1.22		0.2		4.5

		September-81		26.3		3.9		240		36		19		276		0.06		1.42		0.35		12.5

		October-81		25.6		2.1		210		28		27		238		0.03		1.32		0.26		11

		November-81		19.5		3.8		192		64		50		256		0.24		2.5		0.26		.

		December-81		13.4		4		300		34		90		334		0.3		2.08		0.34		18.9

		MEAN		19.9916666667		2.975		231.8181818182		98.5		88.75		307.0909090909		0.2975		1.9716666667		0.3641666667		10.04

		MEDIAN		22.75		2.95		210		73		82.5		274		0.27		1.73		0.325		9.5

		MIN		7		1.1		130		28		19		194		0.03		1.22		0.2		4.5

		MAX		27		4.2		404		354		160		500		0.77		5.07		0.84		18.9

		January-82		7.9		5.9		286		68		115		354		0.34		2.2		0.36		16

		February-82		9.2		4.9		378		96		150		474		0.39		2.27		0.44		11

		March-82		13.1		2.9		534		128		220		662		0.38		2.81		0.62		25

		April-82		16.7		2.3		.		121		215		.		0.91		5.96		0.92		16.2

		May-82		22		2.8		584		140		64		724		0.41		2.68		0.51		5.8

		June-82		27.8		1.4		212		20		56		232		0.01		1.25		0.33		.

		July-82		27.4		0.2		230		50		75		280		0.04		1.18		0.26		.

		August-82		27.1		2.2		94		28		41		122		0.14		1.55		0.17		8.6

		September-82		26.7		1.4		110		24		34		134		0.11		0.7		0.2		.

		October-82		24.7		3.1		174		30		28		204		0.05		0.97		0.32		11

		November-82		15.7		1.4		254		38		57		292		0.05		.		.		10.2

		December-82		10.3		3.9		192		34		73		226		0.07		1.13		0.34		8.6

		MEAN		19.05		2.7		277.0909090909		64.75		94		336.7272727273		0.2416666667		2.0636363636		0.4063636364		12.4888888889

		MEDIAN		19.35		2.55		230		44		68.5		280		0.125		1.55		0.34		11

		MIN		7.9		0.2		94		20		28		122		0.01		0.7		0.17		5.8

		MAX		27.8		5.9		584		140		220		724		0.91		5.96		0.92		25

		January-83		14.7		4.6		162		40		93		202		0.14		1.13		0.35		5.2

		February-83		9.7		8.6		216		116		130		332		0.14		1.24		0.26		5.8

		March-83		14		2.1		314		120		140		434		0.29		1.96		0.35		.

		April-83		16.5		3.8		824		160		630		984		0.26		3.69		0.64		9.2

		May-83		20		0.8		750		76		440		826		0.61		3.48		0.57		14.3

		June-83		24		2.1		258		34		110		292		0.23		1.73		0.57		8.4

		July-83		26		1.1		158		44		180		202		0.16		1.17		0.35		6.6

		August-83		26.5		0.6		118		16		24		134		0.01		1.37		0.29		10.9

		September-83		24.8		1.4		150		44		68		194		0.1		0.98		0.24		5.8

		October-83		23.3		0.5		136		30		38		166		0.02		0.97		0.27		9

		November-83		18.3		2		164		76		125		240		0.09		1.22		0.27		8.7

		December-83		16.2		2		188		180		380		368		0.22		1.16		0.33		11.1

		MEAN		19.5		2.4666666667		286.5		78		196.5		364.5		0.1891666667		1.675		0.3741666667		8.6363636364

		MEDIAN		19.15		2		176		60		127.5		266		0.15		1.23		0.34		8.7

		MIN		9.7		0.5		118		16		24		134		0.01		0.97		0.24		5.2

		MAX		26.5		8.6		824		180		630		984		0.61		3.69		0.64		14.3

		January-84		11.5		4.9		198		24		102		222		0.13		1.89		0.43		13.4

		February-84		14.4		3.9		496		140		648		636		0.3		1.88		0.46		20.3

		March-84		15.7		4.2		412		100		400		512		0.42		2.29		0.46		15.2

		April-84		17.1		2.2		1692		110		2000		1802		1.48		5.02		1.22		39.6

		May-84		24.3		2.1		767		9		480		776		0.77		1.98		0.3		24.1

		June-84		25.2		1.5		178		36		68		214		0.05		1.28		0.44		11.5

		July-84		26		1.3		220		74		180		294		0.24		1.22		0.27		8.5

		August-84		25.75		1.13		.		.		.		190		0.09		0.91		0.24		8.2

		September-84		26.4		2.1		180		44		64		224		0.06		1.1		0.23		10.2

		October-84		24.5		2.7		228		14		60		242		0.02		1.06		0.2		10.9

		November-84		15.1		1.5		162		14		33		176		0.02		1.35		0.43		.

		December-84		13		4.9		210		50		168		260		0.32		1.4		0.26		.

		MEAN		19.9		2.7		431.2		55.9		382.1		462.3		0.3		1.8		0.4		16.2

		MEDIAN		20.7		2.2		220.0		44.0		168.0		251.0		0.2		1.4		0.4		12.5

		MIN		11.5		1.1		162.0		9.0		33.0		176.0		0.0		0.9		0.2		8.2

		MAX		26.4		4.9		1692.0		140.0		2000.0		1802.0		1.5		5.0		1.2		39.6

		January-85		8.1		6.1		280		64		185		344		0.35		1.64		0.33		14.8

		February-85		10.6		7.1		340		130		408		470		0.36		1.59		0.38		15.1

		March-85		20.5		2.8		282		52		216		334		0.11		1.76		0.35		17

		April-85		20.1		0.4		596		96		592		692		0.34		5.85		0.76		22.2

		May-85		25.6		2.1		424		40		324		464		0.48		2.2		0.35		16

		June-85		29		1.8		316		20		170		336		0.17		1.63		0.42		13.3

		July-85		26.9		1.1		218		16		111		234		0.17		1.44		0.36		9.2

		August-85		28.5		0.6		230		26		66		256		0.09		1.44		0.29		11.7

		September-85		26.4		0.3		118		6		22		124		0.03		1.31		0.41		13

		October-85		23.7		0.3		144		6		18		150		0.02		1.82		0.37		12.2

		November-85		23		0.4		136		10		16		146		0.03		1.69		0.74		13.4

		December-85		13.8		2.6		254		20		133		274		0.24		2.02		0.52		17.6

		MEAN		21.35		2.1333333333		278.1666666667		40.5		188.4166666667		318.6666666667		0.1991666667		2.0325		0.44		14.625

		MEDIAN		23.35		1.45		267		23		151.5		304		0.17		1.665		0.375		14.1

		MIN		8.1		0.3		118		6		16		124		0.02		1.31		0.29		9.2

		MAX		29		7.1		596		130		592		692		0.48		5.85		0.76		22.2

		January-86		8.1		8.5		204		66		188		270		0.37		1.76		0.46		13.4

		February-86		15.6		5.7		424		48		365		472		0.32		2.71		0.6		19.2

		March-86		19		1.5		560		28		342		588		0.92		2.61		0.54		19.1

		April-86		22		1.1		603		35		260		638		0.21		3.3		0.9		23.1

		May-86		25.5		0.9		502		36		315		538		0.41		1.55		0.31		18.1

		June-86		26		1		224		24		70		248		0.19		2.2		0.41		14.4

		July-86		29.5		1		210		22		63		232		0.13		1.92		0.47		11.1

		August-86		29		1.1		222		16		24		238		0.02		1.25		0.29		8.9

		September-86		26.5		1.1		234		8		29		242		0.08		1.04		0.24		7.8

		October-86		22.2		1.7		268		18		30		286		0.06		1.11		0.32		10.9

		November-86		18		1.4		234		28		60		262		0.02		1.27		0.5		15

		December-86		.		1.3		144		32		66		176		0.04		1.37		0.38		15.1

		MEAN		21.95		2.19		319.08		30.08		151.00		349.17		0.23		1.84		0.45		14.68

		MEDIAN		22.20		1.20		234.00		28.00		68.00		266.00		0.16		1.66		0.44		14.70

		MIN		8.10		0.90		144.00		8.00		24.00		176.00		0.02		1.04		0.24		7.80

		MAX		29.50		8.50		603.00		66.00		365.00		638.00		0.92		3.30		0.90		23.10

		January-87		9.3		4		274		60		105		334		0.16		1.85		0.6		15.1

		February-87		16.7		4.5		302		308		370		610		0.22		5.15		0.64		20.2

		March-87		14.5		2.5		292		56		165		348		.		2.31		0.45		14.3

		April-87		20.3		1.8		872		96		680		968		0.31		.		.		23.9

		May-87		24.7		0.5		348		36		76		384		0.25		2.08		0.31		16

		June-87		26.3		1		548		188		370		736		0.7		3.12		0.49		15.9

		July-87		28.3		0.5		212		12		64		224		0.04		.		.		10.5

		August-87		26.2		3.1		172		28		32		200		0.07		.		.		7.9

		September-87		27.2		0.4		178		14		20		192		0.02		.		.		11.5

		October-87		20.2		2.2		164		42		38		206		0.02		.		.		11.4

		November-87		20.3		4.4		284		36		66		320		0.21		.		.		13.1

		December-87		20.2		1.1		220		60		75		280		0.15		.		.		17

		MEAN		21.18		2.17		322.17		78.00		171.75		400.17		0.20		2.90		0.50		14.73

		MEDIAN		20.3		2		279		49		75.5		327		0.16		2.31		0.49		14.7

		MIN		9.3		0.4		164		12		20		192		0.02		1.85		0.31		7.9

		MAX		28.3		4.5		872		308		680		968		0.7		5.15		0.64		23.9

		January-88		4.1		9.5		181		25		100		206		0.29		.		.		12.5

		February-88		6.2		9.2		224		116		130		340		0.15		1.58		0.77		15.9

		March-88		14.8		2.7		278		40		135		318		0.14		1.89		0.34		15.4

		April-88		17.8		3.1		748		120		875		868		0.28		3.51		0.43		25.8

		May-88		23.5		1.7		748		60		500		808		0.55		4.08		0.59		21.9

		June-88		25.6		1		276		48		114		324		0.32		1.78		0.32		12.6

		July-88		26.6		2.7		222		80		95		302		0.45		1.71		0.26		11.7

		August-88		28		0.7		236		42		50		278		0.16		1.19		0.23		8.9

		September-88		26		0.2		88		8		15		96		0.03		1.39		0.47		10.5

		October-88		19.8		1.2		182		88		92.5		270		0.38		1.55		0.37		13.8

		November-88		21.9		1.6		184		18		70		302		0.24		1.47		0.29		11.1

		December-88		11.3		4.2		320		92		105		412		0.22		2.57		0.28		13.4

		MEAN		18.8		3.15		307.25		61.4166666667		190.125		377		0.2675		2.0654545455		0.3954545455		14.4583333333

		MEDIAN		20.85		2.2		230		54		102.5		310		0.26		1.71		0.34		13

		MIN		4.1		0.2		88		8		15		96		0.03		1.19		0.23		8.9

		MAX		28		9.5		748		120		875		868		0.55		4.08		0.77		25.8

		January-89		13		1.9		234		70		80		304		0.11		1.67		0.37		17.5

		February-89		12.6		4.3		650		110		432		760		0.62		3.04		0.65		19

		March-89		16.8		4.1		1015		85		702		1100		1.04		1.82		0.85		21.8

		April-89		15.4		1.4		970		60		576		1030		0.85		4.23		0.7		24.1

		May-89		24.3		0.2		536		20		148		556		0.55		2.56		0.32		18.5

		June-89		27.4		0.4		262		20		85		282		0.16		1.88		0.49		12.1

		July-89		28.1		1.4		131		11		29		142		0.07		0.95		0.28		7.1

		August-89		27.3		1.1		160		50		64		210		0.09		1.56		0.35		8.7

		September-89		27.4		1.2		142		24		28		166		0.02		1.14		0.32		11.9

		October-89		21		1.7		254		24		44		278		0.02		1.29		0.21		10

		November-89		20		1.4		274		20		112		294		0.45		1.29		0.27		11.7

		December-89		10.6		4.4		166		40		85		206		0.27		0.6		0.18		13.1

		MEAN		20.325		1.9583333333		399.5		44.5		198.75		444		0.3541666667		1.8358333333		0.4158333333		14.625

		MEDIAN		20.5		1.4		258		32		85		288		0.215		1.615		0.335		12.6

		MIN		10.6		0.2		131		11		28		142		0.02		0.6		0.18		7.1

		MAX		28.1		4.4		1015		110		702		1100		1.04		4.23		0.85		24.1

		January-90		11		10		146		44		100		190		0.24		1.35		0.25		10.7

		February-90		16.73		4.68		284		56		160		340		0.23		1.48		0.32		8.8

		March-90		20.33		3.75		204		24		119		228		0.16		1.3		0.33		13.5

		April-90		18.69		2.31		.		44		780		.		0.51		4.15		0.89		22.8

		May-90		24.97		1.93		556		68		288		624		0.63		2.9		0.42		15.1

		June-90		.		.		324		26		48		350		0.03		1.63		0.27		11.6

		July-90		27.66		1.89		314		208		217		522		0.61		1.7		0.36		10.4

		August-90		27.31		1.61		290		56		54		346		0.02		1.23		0.26		10.2

		September-90		27.78		1.44		265		19		40		284		0.07		1.18		0.31		9.1

		October-90		21.44		2.56		270		8		36		278		0.08		1.45		0.26		13

		November-90		14.56		4.5		272		30		76		302		0.02		1.14		0.22		12.7

		December-90		10.73		4.98		230		84		110		314		0.4		1.24		0.35		13.7

		MEAN		20.11		3.60		286.82		55.58		169.00		343.45		0.25		1.73		0.35		12.63

		MEDIAN		20.33		2.56		272		44		105		314		0.195		1.4		0.315		12.15

		MIN		10.73		1.44		146		8		36		190		0.02		1.14		0.22		8.8

		MAX		27.78		10		556		208		780		624		0.63		4.15		0.89		22.8

		January-91		11.54		6.52		162		34		95		.		0.22		0.98		0.22		7.8

		February-91		13.92		4.45		310		54		156		.		0.21		1.8		0.37		14.2

		March-91		16.64		2.31		.		152		396		.		0.3		2.4		0.66		24

		April-91		21.7		4.56		.		330		648		.		0.48		3.18		0.58		18.1

		May-91		25.15		1.82		216		20		175		.		0.15		1.38		0.32		11

		June-91		24.72		1.68		236		24		100		.		0.12		1.86		0.35		10.2

		July-91		27.69		0.81		128		20		39		.		0.06		1.27		0.42		8.2

		August-91		25.8		4.6		218		92		105		.		0.18		1.22		0.28		9.2

		September-91		26.4		2.8		210		22		60		.		0.06		1.32		0.38		12.1

		October-91		23		2.4		134		16		50		.		0.02		1.37		0.26		10.4

		November-91		17.9		6.2		240		56		83		.		0.12		1.63		0.25		13.9

		December-91		15		2.6		286		54		123		.		0.14		1.54		0.35		16.7

		MEAN		20.79		3.40		214.00		72.83		169.17		0.00		0.17		1.66		0.37		12.98

		MEDIAN		22.35		2.7		217		44		102.5		0		0.145		1.46		0.35		11.55

		MIN		11.54		0.81		128		16		39		0		0.02		0.98		0.22		7.8

		MAX		27.69		6.52		310		330		648		0		0.48		3.18		0.66		24

		January-92		12.3		6.2		386		100		160		.		0.21		1.85		0.31		14.1

		February-92		10.1		6.9		368		70		180		.		0.15		2.2		0.3		9.8

		March-92		19.6		2.3		298		14		160		.		0.2		1.8		0.57		13.8

		April-92		16.3		3.3		.		220		.		.		0.71		5.64		1.02		34.8

		May-92		21.2		1.9		560		55		288		.		0.88		2.34		0.38		17.1

		June-92		27.5		1.3		328		52		140		.		0.4		2		0.41		10.8

		July-92		28.3		1.7		280		22		70		.		0.07		1.44		0.27		13.4

		August-92		28.5		1.6		192		56		100		.		0.19		1.66		0.29		11

		September-92		26.5		1.2		200		30		40		.		0.07		1.25		0.33		16.3

		October-92		21.5		1.9		246		19		48		.		0.04		1.38		0.3		16.7

		November-92		14.3		3.5		288		103		105		.		0.14		1.78		0.3		19.1

		December-92		14		5.1		276		58		180		.		0.14		1.41		0.31		18.5

		MEAN		20.01		3.08		311.09		66.58		133.73		0.00		0.27		2.06		0.40		16.28

		MEDIAN		20.4		2.1		288		55.5		140		0		0.17		1.79		0.31		15.2

		MIN		10.1		1.2		192		14		40		0		0.04		1.25		0.27		9.8

		MAX		28.5		6.9		560		220		288		0		0.88		5.64		1.02		34.8

		January-93		12.2		7		174		41		122		.		0.11		1.25		0.3		6.6

		February-93		12.2		5.2		392		62		215		.		0.21		1.79		0.4		12.7

		March-93		15.6		4		322		90		245		.		0.28		0.6		0.4		17.2

		April-93		18.4		5.1		272		56		252		.		0.14		1.42		0.32		8

		May-93		22		1.2		616		32		315		.		0.4		2.84		0.57		11.9

		June-93		26.4		1.6		78		18		170		.		0.27		5.92		0.41		13.7

		July-93		26.5		1.71		220		50		80		.		0.26		1.28		0.25		10.8

		August-93		27.6		1.9		268		44		32		.		0.27		1.51		0.22		9.1

		September-93		28.1		2.1		234		16		39		.		0.02		0.95		0.14		9.8

		October-93		23.4		3.4		238		21		50		.		0.15		0.96		0.14		9.3

		November-93		19.7		6.4		168		77		108		.		0.09		1.02		0.2		11.1

		December-93		14.6		5.1		196		60		100		.		0.23		0.98		0.26		9.2

		MEAN		20.56		3.73		264.83		47.25		144.00		0.00		0.20		1.71		0.30		10.78

		MEDIAN		20.85		3.7		236		47		115		0		0.22		1.265		0.28		10.3

		MIN		12.2		1.2		78		16		32		0		0.02		0.6		0.14		6.6

		MAX		28.1		7		616		90		315		0		0.4		5.92		0.57		17.2

		January-94		10.4		6.3		358		66		185		.		0.19		2.02		0.33		9.9

		February-94		14.7		4.9		438		92		290		.		0.11		1.55		0.4		10.7

		March-94		16.2		3.9		372		100		270		.		0.2		1.96		0.42		11.6

		April-94		20.7		5.8		682		88		450		.		0.4		3.67		0.68		10.2

		May-94		24.9		1.6		542		88		320		.		0.58		3.02		0.51		9.8

		June-94		24.4		3.8		268		60		152		.		0.31		1.68		0.26		5.1

		July-94		25.7		3.3		222		68		90		.		0.33		1.41		0.26		6.4

		August-94		26.7		2.6		146		26		65		.		0.34		1.06		0.44		8.6

		September-94		25.1		1.1		216		18		55		.		0.04		1.36		0.35		11.6

		October-94		21.87		0.87		164		27		40		.		0.04		0.98		0.34		10.6

		November-94		19.8		3.7		194		13		55		.		0.07		0.95		0.2		11.7

		December-94		13.5		3		224		52		70		.		0.2		1.27		0.22		11.7

		MEAN		20.33		3.41		318.83		58.17		170.17		0.00		0.23		1.74		0.37		9.83

		MEDIAN		21.29		3.50		246.00		63.00		121.00		0.00		0.20		1.48		0.35		10.40

		MIN		10.40		0.87		146.00		13.00		40.00		0.00		0.04		0.95		0.20		5.10

		MAX		26.70		6.30		682.00		100.00		450.00		0.00		0.58		3.67		0.68		11.70

		January-95		13.4		4.4		370		140		240		.		0.27		1.74		0.37		10.2

		February-95		9.9		8		476		100		390		.		0.29		2.06		0.47		7.9

		March-95		16.1		7.9		582		180		55		.		0.38		1.73		0.43		10.2

		April-95		16.6		4		734		172		600		.		0.47		2.52		0.69		8.9

		May-95		22.6		2		578		156		380		.		0.48		1		0.87		10.4

		June-95		26.6		2.2		251.9		74		129		.		0.08		2.16		0.65		9.7

		July-95		28.5		2		254		64		70		.		0.22		1.44		0.19		8.2

		August-95		27.5		1.4		252		62		75		.		0.15		0.73		0.05		6.9

		September-95		26.9		0.4		362		28		23		.		0.01		1.6		0.15		16.2

		October-95		21.2		1.3		192		44		60		.		0.11		1.75		0.28		13.2

		November-95		14.5		2.8		284		64		100		.		0.09		1.37		0.19		11.9

		December-95		11.4		3.3		274		76		35		.		0.09		1.69		0.24		11.8

		MEAN		19.60		3.31		384.16		96.67		179.75		0.00		0.22		1.65		0.38		10.46

		MEDIAN		18.90		2.50		323.00		75.00		87.50		0.00		0.19		1.71		0.33		10.20

		MIN		9.90		0.40		192.00		28.00		23.00		0.00		0.01		0.73		0.05		6.90

		MAX		28.50		8.00		734.00		180.00		600.00		0.00		0.48		2.52		0.87		16.20

		January-96		6.7		7.8		386		137		210		.		0.24		1.33		0.23		10.7

		February-96		10.7		5.7		426		68		240		.		0.41		1.81		0.44		2.1

		March-96		10.5		5.6		66		204		450		.		0.48		0.78		0.36		11.2

		April-96		13.3		6		780		420		850		.		0.81		4.23		1.23		14.4

		May-96		24.1		1.4		366		116		238		.		0.34		2.71		0.42		12.9

		June-96		26.4		0.7		400		44		158		.		0.47		0.65		0.22		12.6

		July-96		28.8		1.8		312		56		57		.		0.11		2.08		0.33		22.9

		August-96		25.7		2.5		178		68		80		.		0.17		1.65		0.26		9.3

		September-96		26.4		0.2		180		11		15		.		0.02		0.7		0.49		12.8

		October-96		19.6		0.25		186		14		34		.		0.03		1.19		0.33		14.3

		November-96		19.1		2.6		154		230		41		.		0.03		1.34		0.4		11.3

		December-96		14.17		1.46		206		20		60		.		0.03		0.75		0.58		13.2

		MEAN		18.79		3.00		303.33		115.67		202.75		0.00		0.26		1.60		0.44		12.31

		MEDIAN		19.35		2.15		259.00		68.00		119.00		0.00		0.21		1.34		0.38		12.70

		MIN		6.70		0.20		66.00		11.00		15.00		0.00		0.02		0.65		0.22		2.10

		MAX		28.80		7.80		780.00		420.00		850.00		0.00		0.81		4.23		1.23		22.90

		January-97		15.39		3.22		242		54		95		.		0.02		1.82		0.29		16.2

		February-97		10.83		7.72		302		82		180		.		0.08		1.51		0.26		8.1

		March-97		18.83		2.9		522		40		280		.		0.12		2.38		0.76		11.5

		April-97		15.5		4.4		774		120		624		.		0.22		5.36		0.8		9.9

		May-97		21.27		0.3		460		16		245		.		0.09		2.8		0.57		9.9

		June-97		24.77		2.08		360		156		365		.		0.29		2.46		0.37		7.6

		July-97		29.4		1.78		184		26		70		.		0.22		1.54		0.22		10.5

		August-97		27.67		1.93		404		23		85		.		0.23		1.42		0.19		15.8

		September-97		27.71		1.66		268		9		34		.		0.05		0.89		0.15		9.2

		October-97		25.76		2.51		230		18		65		.		0.05		1.72		0.23		7.2

		November-97		13.04		4.04		342		110		200		.		0.31		1.75		0.25		10.8

		December-97		11.98		.		302		24		100		.		0.19		1.55		0.17		11.8

		MEAN		20.18		2.96		365.83		56.50		195.25		0.00		0.16		2.10		0.36		10.71

		MEDIAN		20.05		2.51		322.00		33.00		140.00		0.00		0.16		1.74		0.26		10.20

		MIN		10.83		0.30		184.00		9.00		34.00		0.00		0.02		0.89		0.15		7.20

		MAX		29.40		7.72		774.00		156.00		624.00		0.00		0.31		5.36		0.80		16.20

		January-98		14		7.24		199		14		87		.		0.06		0.95		0.19		5.2

		February-98		12.69		4		332		100		240		.		0.11		2.38		0.34		9.2

		March-98		15.76		3.99		482		130		550		.		0.16		2.98		0.45		4

		April-98		19.47		1.13		1106		30		950		.		0.96		4.2		0.79		15.3

		May-98		24.47		2.11		394		26		265		.		0.13		2.85		0.59		14.7

		June-98		29.2		0.4		.		14		160		.		0.72		1.57		0.25		.

		July-98		29.8		1.33		.		25		75		.		0.2		1.29		0.15		.

		July-98		28.95		1.3		.		.		.		.		.		.		.		.

		August-98		30.01		2.42		.		30		80		.		0.02		1.32		0.12		.

		August-98		27.51		0.3		.		14		24		.		0.13		1.88		0.31		.

		August-98		28.54		0.04		.		19		28		.		0.06		1.8		0.39		.

		September-98		29.3		1.8		.		27		29		.		0.05		1.68		0.39		.

		September-98		26.09		1.05		.		8		30		.		0.07		0.87		0.21		.

		October-98		24.48		0.32		.		16		25		.		0.02		1.08		0.31		10.1

		October-98		23.02		0.1		.		23		36		.		0.02		1.24		0.34		14.4

		November-98		19.77		2.38		.		22		25		.		0.04		1.06		0.25		11.1

		November-98		18.14		0.71		.		29.3		65		.		0.1		0.52		0.15		10.8

		December-98		18.53		0.65		.		21		65		.		0.11		0.74		0.13		13.1

		MEAN		23.32		1.74		502.60		32.25		160.82		0.00		0.17		1.67		0.32		10.79

		MEDIAN		24.48		1.22		394.00		23.00		65.00		0.00		0.10		1.32		0.31		10.95

		MIN		12.69		0.04		199.00		8.00		24.00		0.00		0.02		0.52		0.12		4.00

		MAX		30.01		7.24		1106.00		130.00		950.00		0.00		0.96		4.20		0.79		15.30



[1] The naturally occurring range of nitrogen-phosphorus ratios shall be maintained.  Nutrient concentrations that produce aquatic growth to the extent that it creates a public nuisance or interferes with designated uses shall not be added to any surface waters. LAC 33:IX.1113.8



TKN_Month

		January

		February

		March

		April

		May

		June

		July

		August

		September

		October

		November

		December



Clear spike in April during rice planting season

TKN

Month

mg/l

Seasonal Trends in Nonpoint Pollutants (Total Kjeldahl Nitrogen) 
Monthly Medians 1978-1998 Station 0046

1.75

1.805

1.96

4.215

2.68

1.86

1.36

1.37

1.14

1.265

1.29

1.37



NO2_NO3_Month

		January		0.34

		February		0.4

		March		0.455

		April		0.795

		May		0.5

		June		0.41

		July		0.27

		August		0.26

		September		0.32

		October		0.29

		November		0.25

		December		0.295



Clear spike in April during rice planting season

NO2 + NO3

Total Phosphorus

Month

mg/l

Seasonal Trends in Nonpoint Pollutants (Nutrients) 
Monthly Medians 1978-1998 Station 0046

0.22

0.24

0.3

0.51

0.48

0.23

0.17

0.135

0.05

0.04

0.09

0.21



TSS_Month

		January

		February

		March

		April

		May

		June

		July

		August
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		November

		December



Clear spike in April during rice planting season

TSS Standard
50/mgl

TSS

Month

mg/l

Seasonal Trends in Nonpoint Pollutants (Total Suspened Solids) 
Monthly Medians 1978-1998 Station 0046

62

96

98

115

57.5

36

50

32

20.5

23

36

51



TDS_TS_Month

		January		287

		February		472

		March		506

		April		968

		May		645

		June		292

		July		234

		August		238

		September		193

		October		240

		November		276

		December		267



Spike in April during rice planting season

TDS 260/mgl

TDS

Total Solids

Month

mg/l

Seasonal Trends in Nonpoint Pollutants (Total Dissolved Solids and Total Solids)  
Monthly Medians 1978-1998 Station 0046

238

348

372

774

519

258

220

216

200

192

234

224



Turb_month

		January

		February

		March

		April

		May

		June

		July

		August

		September

		October

		November

		December



Clear spike in April during rice planting season

Turbidity Standard 
150 NTU

Turbidity

Month

NTU

Seasonal Trends in Nonpoint Pollutants (Turbidity)  
Monthly Medians 1978-1998 Station 0046

122

220

220

596

276.5

121.5

72.5

52

29

37

65

90



DO_Temp_month

		January		11.52

		February		10.765

		March		16.2

		April		18.4

		May		24.1

		June		26.35

		July		27.69

		August		27.5

		September		26.5

		October		22.6

		November		18.3

		December		13.5



&A

Page &P

Winter DO 
Standard

Summer DO 
Standard

DO

Temp (C)

Month

DO mg/l

Temp (C)

Seasonal Trends in Nonpoint Pollutants (Dissolved Oxygen and Temp (C))   Monthly Medians 1978-1998 Station 0046

6.1

5.05

3.75

3.2

1.82

1.55

1.4

1.61

1.2

1.8

2.6

3.9



Monthly_med

		Station Name:0046 Bayou Queue de Tortue north of Gueydan,LA

		Raw data.Refer consolidated data sheet for detailed data

		Source: LDEQ website

		Monthly Medians from 1978-1998 for Water Quality Survey at Bayou Queue de Tortue Station:0046

		Month		Temperature		Dissolved oxygen		Total dissolved solids		Total suspended solids		Turbidity		Total Solids		NO2 Nitrate		Total Kjeldahl nitrogen		Total Phosphorus		Total organic carbon

				Centigrade		(mg/L)		(mg/L)		(mg/L)		NTU		(mg/l)		(mg/L)		(mg/L)		(mg/L)		(mg/L)

		January		11.5		6.1		238.0		62.0		122.0		287.0		0.22		1.75		0.34		11.6

		February		10.8		5.1		348.0		96.0		220.0		472.0		0.24		1.81		0.40		10.3

		March		16.2		3.8		372.0		98.0		220.0		506.0		0.30		1.96		0.46		14.1

		April		18.4		3.2		774.0		115.0		596.0		968.0		0.51		4.22		0.80		16.5

		May		24.1		1.8		519.0		57.5		276.5		645.0		0.48		2.68		0.50		14.3

		June		26.4		1.6		258.0		36.0		121.5		292.0		0.23		1.86		0.41		11.6

		July		27.7		1.4		220.0		50.0		72.5		234.0		0.2		1.4		0.3		9.2

		August		27.5		1.6		216.0		32.0		52.0		238.0		0.14		1.37		0.26		8.9

		September		26.5		1.2		200.0		20.5		29.0		193.0		0.05		1.14		0.32		11.5

		October		22.6		1.8		192.0		23.0		37.0		240.0		0.04		1.27		0.29		11.0

		November		18.3		2.6		234.0		36.0		65.0		276.0		0.09		1.29		0.25		11.5

		December		13.5		3.9		224.0		51.0		90.0		267.0		0.21		1.37		0.30		13.1

		Criteria				3mg/l summer		260 mg/l		NA		150 NTU				Naturally occurring range [1]						NA

						5mg/l winter

		DATE		Temp C		DO		TDS		TSS		TURB		TS		NO2		TKN		TOT_P		TOC

		January-78		20		3.5		.		.		360		.		0.71		4.9		1		.

		March-78		18		4.2		249		465		300		714		0.71		2.76		0.57		.

		April-78		20		3.5		.		.		360		.		0.71		4.9		1		.

		May-78		26.5		3.3		502		164		240		666		0.65		3.65		0.5		.

		June-78		29.3		3.5		178		46		43		224		0.43		1.1		0.45		.

		July-78		31.5		2.5		202		76		60		278		0.47		1.16		0.18		.

		August-78		32		2		216		34		38		250		.		.		.		.

		September-78		29		2.3		.		46		25		.		0.04		1.07		0.4		.

		October-78		21		3.2		152		32		28		184		.		.		.		.

		December-78		17		5.6		.		.		.		.		0.3		1.52		0.35		12.5

		MEAN		24.43		3.36		249.8333333333		123.2857142857		161.5555555556		386		0.5025		2.6325		0.55625		12.5

		MEDIAN		23.75		3.4		209		46		60		264		0.56		2.14		0.475		12.5

		MIN		17		2		152		32		25		184		0.04		1.07		0.18		12.5

		MAX		32		5.6		502		465		360		714		0.71		4.9		1		12.5

		January-79		NA		5.3		.		.		130		.		0.36		2.13		0.38		16

		February-79		8.2		4.5		.		.		180		.		0.25		1.54		0.35		7.5

		March-79		16.5		4.2		.		.		140		.		.		.		.		.

		April-79		22		3.2		.		.		170		.		0.54		3.2		1.4		.

		May-79		20		1.12		.		.		.		.		0.67		1.92		0.69		10

		June-79		25		10		178		.		72		.		0.12		2.16		0.47		.

		August-79		27		1		.		.		.		.		0.08		.		.		2.5

		September-79		26		0.3		.		.		16		.		0.02		.		.		4

		October-79		23		4.2		.		.		30		.		0.04		0.93		0.35		4.5

		November-79		22		2.5		.		.		48		.		0.08		1.06		0.24		6

		December-79		11.5		6		.		.		86		.		0.37		1.2		0.27		12

		MEAN		20.1		3.8		178.0		0.0		96.9		0.0		0.3		1.8		0.5		7.8

		MEDIAN		22.0		4.2		178.0		0.0		86.0		0.0		0.2		1.7		0.4		6.8

		MIN		8.2		0.3		178.0		0.0		16.0		0.0		0.0		0.9		0.2		2.5

		MAX		27.0		10.0		178.0		0.0		180.0		0.0		0.7		3.2		1.4		16.0

		January-80		15		7.4		.		.		170		.		0.22		1.67		0.33		3

		February-80		9		7.8		348		268		225		616		0.38		3.64		0.47		6.5

		March-80		18		4.8		378		254		200		632		0.35		2.4		0.62		8.5

		April-80		16		7.8		.		.		29		.		0.67		5.2		0.79		3

		May-80		24		4.5		468		354		220		822		0.91		3.74		0.58		7

		June-80		24		4		.		.		.		.		0.01		2.41		0.58		.

		October-80		21		1.3		264		42		35		306		0.11		1.29		0.18		.

		November-80		14.5		2.9		.		.		44		276		0.14		1.21		0.25		.

		December-80		16		2.8		160		66		83		226		0.18		1.37		0.26		7.8

		MEAN		17.5		4.8111111111		323.6		196.8		125.75		479.6666666667		0.33		2.5477777778		0.4511111111		5.9666666667

		MEDIAN		16		4.5		348		254		126.5		461		0.22		2.4		0.47		6.75

		MIN		9		1.3		160		42		29		226		0.01		1.21		0.18		3

		MAX		24		7.8		468		354		225		822		0.91		5.2		0.79		8.5

		January-81		7		3.6		312		140		125		452		0.39		2.01		0.36		10

		February-81		9		4.2		188		86		110		274		0.43		1.64		0.3		5

		March-81		15		2.8		404		96		160		500		0.45		1.82		0.49		9

		April-81		24		2.6		.		354		160		.		0.77		5.07		0.84		16.5

		May-81		21.5		3.1		210		64		75		274		0.2		1.25		0.31		.

		June-81		27		1.1		204		134		150		338		0.38		1.97		0.42		7.5

		July-81		25		2.6		130		64		67		194		0.17		1.36		0.24		5.5

		August-81		26.6		1.9		160		82		32		242		0.15		1.22		0.2		4.5

		September-81		26.3		3.9		240		36		19		276		0.06		1.42		0.35		12.5

		October-81		25.6		2.1		210		28		27		238		0.03		1.32		0.26		11

		November-81		19.5		3.8		192		64		50		256		0.24		2.5		0.26		.

		December-81		13.4		4		300		34		90		334		0.3		2.08		0.34		18.9

		MEAN		19.9916666667		2.975		231.8181818182		98.5		88.75		307.0909090909		0.2975		1.9716666667		0.3641666667		10.04

		MEDIAN		22.75		2.95		210		73		82.5		274		0.27		1.73		0.325		9.5

		MIN		7		1.1		130		28		19		194		0.03		1.22		0.2		4.5

		MAX		27		4.2		404		354		160		500		0.77		5.07		0.84		18.9

		January-82		7.9		5.9		286		68		115		354		0.34		2.2		0.36		16

		February-82		9.2		4.9		378		96		150		474		0.39		2.27		0.44		11

		March-82		13.1		2.9		534		128		220		662		0.38		2.81		0.62		25

		April-82		16.7		2.3		.		121		215		.		0.91		5.96		0.92		16.2

		May-82		22		2.8		584		140		64		724		0.41		2.68		0.51		5.8

		June-82		27.8		1.4		212		20		56		232		0.01		1.25		0.33		.

		July-82		27.4		0.2		230		50		75		280		0.04		1.18		0.26		.

		August-82		27.1		2.2		94		28		41		122		0.14		1.55		0.17		8.6

		September-82		26.7		1.4		110		24		34		134		0.11		0.7		0.2		.

		October-82		24.7		3.1		174		30		28		204		0.05		0.97		0.32		11

		November-82		15.7		1.4		254		38		57		292		0.05		.		.		10.2

		December-82		10.3		3.9		192		34		73		226		0.07		1.13		0.34		8.6

		MEAN		19.05		2.7		277.0909090909		64.75		94		336.7272727273		0.2416666667		2.0636363636		0.4063636364		12.4888888889

		MEDIAN		19.35		2.55		230		44		68.5		280		0.125		1.55		0.34		11

		MIN		7.9		0.2		94		20		28		122		0.01		0.7		0.17		5.8

		MAX		27.8		5.9		584		140		220		724		0.91		5.96		0.92		25

		January-83		14.7		4.6		162		40		93		202		0.14		1.13		0.35		5.2

		February-83		9.7		8.6		216		116		130		332		0.14		1.24		0.26		5.8

		March-83		14		2.1		314		120		140		434		0.29		1.96		0.35		.

		April-83		16.5		3.8		824		160		630		984		0.26		3.69		0.64		9.2

		May-83		20		0.8		750		76		440		826		0.61		3.48		0.57		14.3

		June-83		24		2.1		258		34		110		292		0.23		1.73		0.57		8.4

		July-83		26		1.1		158		44		180		202		0.16		1.17		0.35		6.6

		August-83		26.5		0.6		118		16		24		134		0.01		1.37		0.29		10.9

		September-83		24.8		1.4		150		44		68		194		0.1		0.98		0.24		5.8

		October-83		23.3		0.5		136		30		38		166		0.02		0.97		0.27		9

		November-83		18.3		2		164		76		125		240		0.09		1.22		0.27		8.7

		December-83		16.2		2		188		180		380		368		0.22		1.16		0.33		11.1

		MEAN		19.5		2.4666666667		286.5		78		196.5		364.5		0.1891666667		1.675		0.3741666667		8.6363636364

		MEDIAN		19.15		2		176		60		127.5		266		0.15		1.23		0.34		8.7

		MIN		9.7		0.5		118		16		24		134		0.01		0.97		0.24		5.2

		MAX		26.5		8.6		824		180		630		984		0.61		3.69		0.64		14.3

		January-84		11.5		4.9		198		24		102		222		0.13		1.89		0.43		13.4

		February-84		14.4		3.9		496		140		648		636		0.3		1.88		0.46		20.3

		March-84		15.7		4.2		412		100		400		512		0.42		2.29		0.46		15.2

		April-84		17.1		2.2		1692		110		2000		1802		1.48		5.02		1.22		39.6

		May-84		24.3		2.1		767		9		480		776		0.77		1.98		0.3		24.1

		June-84		25.2		1.5		178		36		68		214		0.05		1.28		0.44		11.5

		July-84		26		1.3		220		74		180		294		0.24		1.22		0.27		8.5

		August-84		25.75		1.13		.		.		.		190		0.09		0.91		0.24		8.2

		September-84		26.4		2.1		180		44		64		224		0.06		1.1		0.23		10.2

		October-84		24.5		2.7		228		14		60		242		0.02		1.06		0.2		10.9

		November-84		15.1		1.5		162		14		33		176		0.02		1.35		0.43		.

		December-84		13		4.9		210		50		168		260		0.32		1.4		0.26		.

		MEAN		19.9		2.7		431.2		55.9		382.1		462.3		0.3		1.8		0.4		16.2

		MEDIAN		20.7		2.2		220.0		44.0		168.0		251.0		0.2		1.4		0.4		12.5

		MIN		11.5		1.1		162.0		9.0		33.0		176.0		0.0		0.9		0.2		8.2

		MAX		26.4		4.9		1692.0		140.0		2000.0		1802.0		1.5		5.0		1.2		39.6

		January-85		8.1		6.1		280		64		185		344		0.35		1.64		0.33		14.8

		February-85		10.6		7.1		340		130		408		470		0.36		1.59		0.38		15.1

		March-85		20.5		2.8		282		52		216		334		0.11		1.76		0.35		17

		April-85		20.1		0.4		596		96		592		692		0.34		5.85		0.76		22.2

		May-85		25.6		2.1		424		40		324		464		0.48		2.2		0.35		16

		June-85		29		1.8		316		20		170		336		0.17		1.63		0.42		13.3

		July-85		26.9		1.1		218		16		111		234		0.17		1.44		0.36		9.2

		August-85		28.5		0.6		230		26		66		256		0.09		1.44		0.29		11.7

		September-85		26.4		0.3		118		6		22		124		0.03		1.31		0.41		13

		October-85		23.7		0.3		144		6		18		150		0.02		1.82		0.37		12.2

		November-85		23		0.4		136		10		16		146		0.03		1.69		0.74		13.4

		December-85		13.8		2.6		254		20		133		274		0.24		2.02		0.52		17.6

		MEAN		21.35		2.1333333333		278.1666666667		40.5		188.4166666667		318.6666666667		0.1991666667		2.0325		0.44		14.625

		MEDIAN		23.35		1.45		267		23		151.5		304		0.17		1.665		0.375		14.1

		MIN		8.1		0.3		118		6		16		124		0.02		1.31		0.29		9.2

		MAX		29		7.1		596		130		592		692		0.48		5.85		0.76		22.2

		January-86		8.1		8.5		204		66		188		270		0.37		1.76		0.46		13.4

		February-86		15.6		5.7		424		48		365		472		0.32		2.71		0.6		19.2

		March-86		19		1.5		560		28		342		588		0.92		2.61		0.54		19.1

		April-86		22		1.1		603		35		260		638		0.21		3.3		0.9		23.1

		May-86		25.5		0.9		502		36		315		538		0.41		1.55		0.31		18.1

		June-86		26		1		224		24		70		248		0.19		2.2		0.41		14.4

		July-86		29.5		1		210		22		63		232		0.13		1.92		0.47		11.1

		August-86		29		1.1		222		16		24		238		0.02		1.25		0.29		8.9

		September-86		26.5		1.1		234		8		29		242		0.08		1.04		0.24		7.8

		October-86		22.2		1.7		268		18		30		286		0.06		1.11		0.32		10.9

		November-86		18		1.4		234		28		60		262		0.02		1.27		0.5		15

		December-86		.		1.3		144		32		66		176		0.04		1.37		0.38		15.1

		MEAN		21.95		2.19		319.08		30.08		151.00		349.17		0.23		1.84		0.45		14.68

		MEDIAN		22.20		1.20		234.00		28.00		68.00		266.00		0.16		1.66		0.44		14.70

		MIN		8.10		0.90		144.00		8.00		24.00		176.00		0.02		1.04		0.24		7.80

		MAX		29.50		8.50		603.00		66.00		365.00		638.00		0.92		3.30		0.90		23.10

		January-87		9.3		4		274		60		105		334		0.16		1.85		0.6		15.1

		February-87		16.7		4.5		302		308		370		610		0.22		5.15		0.64		20.2

		March-87		14.5		2.5		292		56		165		348		.		2.31		0.45		14.3

		April-87		20.3		1.8		872		96		680		968		0.31		.		.		23.9

		May-87		24.7		0.5		348		36		76		384		0.25		2.08		0.31		16

		June-87		26.3		1		548		188		370		736		0.7		3.12		0.49		15.9

		July-87		28.3		0.5		212		12		64		224		0.04		.		.		10.5

		August-87		26.2		3.1		172		28		32		200		0.07		.		.		7.9

		September-87		27.2		0.4		178		14		20		192		0.02		.		.		11.5

		October-87		20.2		2.2		164		42		38		206		0.02		.		.		11.4

		November-87		20.3		4.4		284		36		66		320		0.21		.		.		13.1

		December-87		20.2		1.1		220		60		75		280		0.15		.		.		17

		MEAN		21.18		2.17		322.17		78.00		171.75		400.17		0.20		2.90		0.50		14.73

		MEDIAN		20.3		2		279		49		75.5		327		0.16		2.31		0.49		14.7

		MIN		9.3		0.4		164		12		20		192		0.02		1.85		0.31		7.9

		MAX		28.3		4.5		872		308		680		968		0.7		5.15		0.64		23.9

		January-88		4.1		9.5		181		25		100		206		0.29		.		.		12.5

		February-88		6.2		9.2		224		116		130		340		0.15		1.58		0.77		15.9

		March-88		14.8		2.7		278		40		135		318		0.14		1.89		0.34		15.4

		April-88		17.8		3.1		748		120		875		868		0.28		3.51		0.43		25.8

		May-88		23.5		1.7		748		60		500		808		0.55		4.08		0.59		21.9

		June-88		25.6		1		276		48		114		324		0.32		1.78		0.32		12.6

		July-88		26.6		2.7		222		80		95		302		0.45		1.71		0.26		11.7

		August-88		28		0.7		236		42		50		278		0.16		1.19		0.23		8.9

		September-88		26		0.2		88		8		15		96		0.03		1.39		0.47		10.5

		October-88		19.8		1.2		182		88		92.5		270		0.38		1.55		0.37		13.8

		November-88		21.9		1.6		184		18		70		302		0.24		1.47		0.29		11.1

		December-88		11.3		4.2		320		92		105		412		0.22		2.57		0.28		13.4

		MEAN		18.8		3.15		307.25		61.4166666667		190.125		377		0.2675		2.0654545455		0.3954545455		14.4583333333

		MEDIAN		20.85		2.2		230		54		102.5		310		0.26		1.71		0.34		13

		MIN		4.1		0.2		88		8		15		96		0.03		1.19		0.23		8.9

		MAX		28		9.5		748		120		875		868		0.55		4.08		0.77		25.8

		January-89		13		1.9		234		70		80		304		0.11		1.67		0.37		17.5

		February-89		12.6		4.3		650		110		432		760		0.62		3.04		0.65		19

		March-89		16.8		4.1		1015		85		702		1100		1.04		1.82		0.85		21.8

		April-89		15.4		1.4		970		60		576		1030		0.85		4.23		0.7		24.1

		May-89		24.3		0.2		536		20		148		556		0.55		2.56		0.32		18.5

		June-89		27.4		0.4		262		20		85		282		0.16		1.88		0.49		12.1

		July-89		28.1		1.4		131		11		29		142		0.07		0.95		0.28		7.1

		August-89		27.3		1.1		160		50		64		210		0.09		1.56		0.35		8.7

		September-89		27.4		1.2		142		24		28		166		0.02		1.14		0.32		11.9

		October-89		21		1.7		254		24		44		278		0.02		1.29		0.21		10

		November-89		20		1.4		274		20		112		294		0.45		1.29		0.27		11.7

		December-89		10.6		4.4		166		40		85		206		0.27		0.6		0.18		13.1

		MEAN		20.325		1.9583333333		399.5		44.5		198.75		444		0.3541666667		1.8358333333		0.4158333333		14.625

		MEDIAN		20.5		1.4		258		32		85		288		0.215		1.615		0.335		12.6

		MIN		10.6		0.2		131		11		28		142		0.02		0.6		0.18		7.1

		MAX		28.1		4.4		1015		110		702		1100		1.04		4.23		0.85		24.1

		January-90		11		10		146		44		100		190		0.24		1.35		0.25		10.7

		February-90		16.73		4.68		284		56		160		340		0.23		1.48		0.32		8.8

		March-90		20.33		3.75		204		24		119		228		0.16		1.3		0.33		13.5

		April-90		18.69		2.31		.		44		780		.		0.51		4.15		0.89		22.8

		May-90		24.97		1.93		556		68		288		624		0.63		2.9		0.42		15.1

		June-90		.		.		324		26		48		350		0.03		1.63		0.27		11.6

		July-90		27.66		1.89		314		208		217		522		0.61		1.7		0.36		10.4

		August-90		27.31		1.61		290		56		54		346		0.02		1.23		0.26		10.2

		September-90		27.78		1.44		265		19		40		284		0.07		1.18		0.31		9.1

		October-90		21.44		2.56		270		8		36		278		0.08		1.45		0.26		13

		November-90		14.56		4.5		272		30		76		302		0.02		1.14		0.22		12.7

		December-90		10.73		4.98		230		84		110		314		0.4		1.24		0.35		13.7

		MEAN		20.11		3.60		286.82		55.58		169.00		343.45		0.25		1.73		0.35		12.63

		MEDIAN		20.33		2.56		272		44		105		314		0.195		1.4		0.315		12.15

		MIN		10.73		1.44		146		8		36		190		0.02		1.14		0.22		8.8

		MAX		27.78		10		556		208		780		624		0.63		4.15		0.89		22.8

		January-91		11.54		6.52		162		34		95		.		0.22		0.98		0.22		7.8

		February-91		13.92		4.45		310		54		156		.		0.21		1.8		0.37		14.2

		March-91		16.64		2.31		.		152		396		.		0.3		2.4		0.66		24

		April-91		21.7		4.56		.		330		648		.		0.48		3.18		0.58		18.1

		May-91		25.15		1.82		216		20		175		.		0.15		1.38		0.32		11

		June-91		24.72		1.68		236		24		100		.		0.12		1.86		0.35		10.2

		July-91		27.69		0.81		128		20		39		.		0.06		1.27		0.42		8.2

		August-91		25.8		4.6		218		92		105		.		0.18		1.22		0.28		9.2

		September-91		26.4		2.8		210		22		60		.		0.06		1.32		0.38		12.1

		October-91		23		2.4		134		16		50		.		0.02		1.37		0.26		10.4

		November-91		17.9		6.2		240		56		83		.		0.12		1.63		0.25		13.9

		December-91		15		2.6		286		54		123		.		0.14		1.54		0.35		16.7

		MEAN		20.79		3.40		214.00		72.83		169.17		0.00		0.17		1.66		0.37		12.98

		MEDIAN		22.35		2.7		217		44		102.5		0		0.145		1.46		0.35		11.55

		MIN		11.54		0.81		128		16		39		0		0.02		0.98		0.22		7.8

		MAX		27.69		6.52		310		330		648		0		0.48		3.18		0.66		24

		January-92		12.3		6.2		386		100		160		.		0.21		1.85		0.31		14.1

		February-92		10.1		6.9		368		70		180		.		0.15		2.2		0.3		9.8

		March-92		19.6		2.3		298		14		160		.		0.2		1.8		0.57		13.8

		April-92		16.3		3.3		.		220		.		.		0.71		5.64		1.02		34.8

		May-92		21.2		1.9		560		55		288		.		0.88		2.34		0.38		17.1

		June-92		27.5		1.3		328		52		140		.		0.4		2		0.41		10.8

		July-92		28.3		1.7		280		22		70		.		0.07		1.44		0.27		13.4

		August-92		28.5		1.6		192		56		100		.		0.19		1.66		0.29		11

		September-92		26.5		1.2		200		30		40		.		0.07		1.25		0.33		16.3

		October-92		21.5		1.9		246		19		48		.		0.04		1.38		0.3		16.7

		November-92		14.3		3.5		288		103		105		.		0.14		1.78		0.3		19.1

		December-92		14		5.1		276		58		180		.		0.14		1.41		0.31		18.5

		MEAN		20.01		3.08		311.09		66.58		133.73		0.00		0.27		2.06		0.40		16.28

		MEDIAN		20.4		2.1		288		55.5		140		0		0.17		1.79		0.31		15.2

		MIN		10.1		1.2		192		14		40		0		0.04		1.25		0.27		9.8

		MAX		28.5		6.9		560		220		288		0		0.88		5.64		1.02		34.8

		January-93		12.2		7		174		41		122		.		0.11		1.25		0.3		6.6

		February-93		12.2		5.2		392		62		215		.		0.21		1.79		0.4		12.7

		March-93		15.6		4		322		90		245		.		0.28		0.6		0.4		17.2

		April-93		18.4		5.1		272		56		252		.		0.14		1.42		0.32		8

		May-93		22		1.2		616		32		315		.		0.4		2.84		0.57		11.9

		June-93		26.4		1.6		78		18		170		.		0.27		5.92		0.41		13.7

		July-93		26.5		1.71		220		50		80		.		0.26		1.28		0.25		10.8

		August-93		27.6		1.9		268		44		32		.		0.27		1.51		0.22		9.1

		September-93		28.1		2.1		234		16		39		.		0.02		0.95		0.14		9.8

		October-93		23.4		3.4		238		21		50		.		0.15		0.96		0.14		9.3

		November-93		19.7		6.4		168		77		108		.		0.09		1.02		0.2		11.1

		December-93		14.6		5.1		196		60		100		.		0.23		0.98		0.26		9.2

		MEAN		20.56		3.73		264.83		47.25		144.00		0.00		0.20		1.71		0.30		10.78

		MEDIAN		20.85		3.7		236		47		115		0		0.22		1.265		0.28		10.3

		MIN		12.2		1.2		78		16		32		0		0.02		0.6		0.14		6.6

		MAX		28.1		7		616		90		315		0		0.4		5.92		0.57		17.2

		January-94		10.4		6.3		358		66		185		.		0.19		2.02		0.33		9.9

		February-94		14.7		4.9		438		92		290		.		0.11		1.55		0.4		10.7

		March-94		16.2		3.9		372		100		270		.		0.2		1.96		0.42		11.6

		April-94		20.7		5.8		682		88		450		.		0.4		3.67		0.68		10.2

		May-94		24.9		1.6		542		88		320		.		0.58		3.02		0.51		9.8

		June-94		24.4		3.8		268		60		152		.		0.31		1.68		0.26		5.1

		July-94		25.7		3.3		222		68		90		.		0.33		1.41		0.26		6.4

		August-94		26.7		2.6		146		26		65		.		0.34		1.06		0.44		8.6

		September-94		25.1		1.1		216		18		55		.		0.04		1.36		0.35		11.6

		October-94		21.87		0.87		164		27		40		.		0.04		0.98		0.34		10.6

		November-94		19.8		3.7		194		13		55		.		0.07		0.95		0.2		11.7

		December-94		13.5		3		224		52		70		.		0.2		1.27		0.22		11.7

		MEAN		20.33		3.41		318.83		58.17		170.17		0.00		0.23		1.74		0.37		9.83

		MEDIAN		21.29		3.50		246.00		63.00		121.00		0.00		0.20		1.48		0.35		10.40

		MIN		10.40		0.87		146.00		13.00		40.00		0.00		0.04		0.95		0.20		5.10

		MAX		26.70		6.30		682.00		100.00		450.00		0.00		0.58		3.67		0.68		11.70

		January-95		13.4		4.4		370		140		240		.		0.27		1.74		0.37		10.2

		February-95		9.9		8		476		100		390		.		0.29		2.06		0.47		7.9

		March-95		16.1		7.9		582		180		55		.		0.38		1.73		0.43		10.2

		April-95		16.6		4		734		172		600		.		0.47		2.52		0.69		8.9

		May-95		22.6		2		578		156		380		.		0.48		1		0.87		10.4

		June-95		26.6		2.2		251.9		74		129		.		0.08		2.16		0.65		9.7

		July-95		28.5		2		254		64		70		.		0.22		1.44		0.19		8.2

		August-95		27.5		1.4		252		62		75		.		0.15		0.73		0.05		6.9

		September-95		26.9		0.4		362		28		23		.		0.01		1.6		0.15		16.2

		October-95		21.2		1.3		192		44		60		.		0.11		1.75		0.28		13.2

		November-95		14.5		2.8		284		64		100		.		0.09		1.37		0.19		11.9

		December-95		11.4		3.3		274		76		35		.		0.09		1.69		0.24		11.8

		MEAN		19.60		3.31		384.16		96.67		179.75		0.00		0.22		1.65		0.38		10.46

		MEDIAN		18.90		2.50		323.00		75.00		87.50		0.00		0.19		1.71		0.33		10.20

		MIN		9.90		0.40		192.00		28.00		23.00		0.00		0.01		0.73		0.05		6.90

		MAX		28.50		8.00		734.00		180.00		600.00		0.00		0.48		2.52		0.87		16.20

		January-96		6.7		7.8		386		137		210		.		0.24		1.33		0.23		10.7

		February-96		10.7		5.7		426		68		240		.		0.41		1.81		0.44		2.1

		March-96		10.5		5.6		66		204		450		.		0.48		0.78		0.36		11.2

		April-96		13.3		6		780		420		850		.		0.81		4.23		1.23		14.4

		May-96		24.1		1.4		366		116		238		.		0.34		2.71		0.42		12.9

		June-96		26.4		0.7		400		44		158		.		0.47		0.65		0.22		12.6

		July-96		28.8		1.8		312		56		57		.		0.11		2.08		0.33		22.9

		August-96		25.7		2.5		178		68		80		.		0.17		1.65		0.26		9.3

		September-96		26.4		0.2		180		11		15		.		0.02		0.7		0.49		12.8

		October-96		19.6		0.25		186		14		34		.		0.03		1.19		0.33		14.3

		November-96		19.1		2.6		154		230		41		.		0.03		1.34		0.4		11.3

		December-96		14.17		1.46		206		20		60		.		0.03		0.75		0.58		13.2

		MEAN		18.79		3.00		303.33		115.67		202.75		0.00		0.26		1.60		0.44		12.31

		MEDIAN		19.35		2.15		259.00		68.00		119.00		0.00		0.21		1.34		0.38		12.70

		MIN		6.70		0.20		66.00		11.00		15.00		0.00		0.02		0.65		0.22		2.10

		MAX		28.80		7.80		780.00		420.00		850.00		0.00		0.81		4.23		1.23		22.90

		January-97		15.39		3.22		242		54		95		.		0.02		1.82		0.29		16.2

		February-97		10.83		7.72		302		82		180		.		0.08		1.51		0.26		8.1

		March-97		18.83		2.9		522		40		280		.		0.12		2.38		0.76		11.5

		April-97		15.5		4.4		774		120		624		.		0.22		5.36		0.8		9.9

		May-97		21.27		0.3		460		16		245		.		0.09		2.8		0.57		9.9

		June-97		24.77		2.08		360		156		365		.		0.29		2.46		0.37		7.6

		July-97		29.4		1.78		184		26		70		.		0.22		1.54		0.22		10.5

		August-97		27.67		1.93		404		23		85		.		0.23		1.42		0.19		15.8

		September-97		27.71		1.66		268		9		34		.		0.05		0.89		0.15		9.2

		October-97		25.76		2.51		230		18		65		.		0.05		1.72		0.23		7.2

		November-97		13.04		4.04		342		110		200		.		0.31		1.75		0.25		10.8

		December-97		11.98		.		302		24		100		.		0.19		1.55		0.17		11.8

		MEAN		20.18		2.96		365.83		56.50		195.25		0.00		0.16		2.10		0.36		10.71

		MEDIAN		20.05		2.51		322.00		33.00		140.00		0.00		0.16		1.74		0.26		10.20

		MIN		10.83		0.30		184.00		9.00		34.00		0.00		0.02		0.89		0.15		7.20

		MAX		29.40		7.72		774.00		156.00		624.00		0.00		0.31		5.36		0.80		16.20

		January-98		14		7.24		199		14		87		.		0.06		0.95		0.19		5.2

		February-98		12.69		4		332		100		240		.		0.11		2.38		0.34		9.2

		March-98		15.76		3.99		482		130		550		.		0.16		2.98		0.45		4

		April-98		19.47		1.13		1106		30		950		.		0.96		4.2		0.79		15.3

		May-98		24.47		2.11		394		26		265		.		0.13		2.85		0.59		14.7

		June-98		29.2		0.4		.		14		160		.		0.72		1.57		0.25		.

		July-98		29.8		1.33		.		25		75		.		0.2		1.29		0.15		.

		July-98		28.95		1.3		.		.		.		.		.		.		.		.

		August-98		30.01		2.42		.		30		80		.		0.02		1.32		0.12		.

		August-98		27.51		0.3		.		14		24		.		0.13		1.88		0.31		.

		August-98		28.54		0.04		.		19		28		.		0.06		1.8		0.39		.

		September-98		29.3		1.8		.		27		29		.		0.05		1.68		0.39		.

		September-98		26.09		1.05		.		8		30		.		0.07		0.87		0.21		.

		October-98		24.48		0.32		.		16		25		.		0.02		1.08		0.31		10.1

		October-98		23.02		0.1		.		23		36		.		0.02		1.24		0.34		14.4

		November-98		19.77		2.38		.		22		25		.		0.04		1.06		0.25		11.1

		November-98		18.14		0.71		.		29.3		65		.		0.1		0.52		0.15		10.8

		December-98		18.53		0.65		.		21		65		.		0.11		0.74		0.13		13.1

		MEAN		23.32		1.74		502.60		32.25		160.82		0.00		0.17		1.67		0.32		10.79

		MEDIAN		24.48		1.22		394.00		23.00		65.00		0.00		0.10		1.32		0.31		10.95

		MIN		12.69		0.04		199.00		8.00		24.00		0.00		0.02		0.52		0.12		4.00

		MAX		30.01		7.24		1106.00		130.00		950.00		0.00		0.96		4.20		0.79		15.30



[1] The naturally occurring range of nitrogen-phosphorus ratios shall be maintained.  Nutrient concentrations that produce aquatic growth to the extent that it creates a public nuisance or interferes with designated uses shall not be added to any surface waters. LAC 33:IX.1113.8
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