1.0 INTRODUCTION

Under Section 303 of the Clean Water Act (CWA), states establish water quality standards,
which are submitted and subject to approval of the U.S. Environmental Protection Agency
(USEPA). Under Section 303(d)(1) of the CWA, states are required to develop a list of waters
within a state that are impaired and establish a total maximum daily load (TMDL) for each
pollutant. A TMDL is defined as “a written plan and analysis established to ensure that a
waterbody will attain and maintain water quality standard including consideration of existing
pollutant loads and reasonably foreseeable increases in pollutant loads” (USEPA 1999). A
TMDL documents the amount of a pollutant a waterbody can assimilate without violating a
state’s water quality standards. It also allocates that load capacity to known point sources and
nonpoint sources (NPSs) at a given flow. TMDLs are defined in 40 Code of Federal Regulations
(CFR) Part 130 as the sum of the individual Waste Load Allocations (WLAS) for point sources
and Load Allocations (LAs) for NPSs and natural background conditions, and includes a margin
of safety (MQOS). This document provides TMDLs for assessment units within the San Juan
River Basin that have been determined to be impaired based on a comparison of measured
concentrations and conditions with water quality criteria and numeric translators for narrative
standards.

This document is divided into several sections. Section 2.0 provides background information on
the location and history of the San Juan River basin, provides applicable water quality standards
for the assessment units addressed in this document, and briefly discusses the intensive water
quality survey conducted in the San Juan River basin in 2002. Section 3.0 provides detailed
descriptions of the individual watersheds for which TMDLs were developed. Section 4.0
presents the TMDL developed for total phosphorus and total nitrogen in the Animas River basin.
Section 5.0 presents the TMDLs developed for dissolved oxygen in the La Plata River basin.
Pursuant to Section 106(e)(1) of the Federal CWA, Section 6.0 provides a monitoring plan in
which methods, systems, and procedures for data collection and analysis are discussed. Section
7.0 discusses implementation of TMDLs (phase two) and the relationship between TMDLs and
Watershed Restoration Action Strategies (WRAS). Section 8.0 discusses assurance, Section 9.0
public participation in the TMDL process, and Section 10.0 provides references.



http://www.epa.gov/watertrain/cwa/cwa26.htm
http://www.epa.gov/region5/water/cwa.htm
http://www.epa.gov/
http://www.epa.gov/
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL2/10.pdf
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=a91681dce784d99a56870a638c9061bc&rgn=div5&view=text&node=40:21.0.1.1.17&idno=40
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=a91681dce784d99a56870a638c9061bc&rgn=div5&view=text&node=40:21.0.1.1.17&idno=40
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL2/02.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL2/03.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL2/04.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL2/05.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL2/06.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL2/07.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL2/07.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL2/08.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL2/09.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL2/10.pdf

	FINAL APPROVED Total Maximum Daily Load (TMDL) for the San Juan River Watershed (Part Two)
	TABLE OF CONTENTS 
	LIST OF TABLES 
	LIST OF FIGURES 
	LIST OF APPENDICES 
	LIST OF ABBREVIATIONS 

	EXECUTIVE SUMMARY 
	Summary Table for Nutrients TMDL on the Animas River (San Juan River to Estes Arroyo)
	Summary Table for Dissolved Oxygen TMDL on the La Plata River (McDermott Arroyo to Colorado Border)

	1.0   INTRODUCTION 
	2.0 SAN JUAN RIVER BASIN BACKGROUND 
	2.1 Description and Land Ownership 
	2.2 Geology 
	Table 2.1 Geologic Unit Definitions for the San Juan River Basin (see Figures 3.1 – 3.3)

	2.3 Water Quality Standards 
	Figure 2.1 San Juan River Basin Land Ownership
	2.4 Intensive Water Quality Sampling 
	2.4.1 Survey Design 
	Table 2.2 SWQB 2002 San Juan River Sampling Stations
	Figure 2.2 Animas River Land Use/Cover and Sampling Stations
	Figure 2.3 Middle San Juan River Land Use/Cover and Sampling Stations

	2.4.2 Hydrologic Conditions 
	Figure 2.4 2002 USGS Average Daily Flow, Animas River near Cedar Hill, NM
	Figure 2.5 2002 USGS Average Daily Streamflow, Animas River at Farmington, NM
	Figure 2.6 2002 USGS Average Daily Streamflow, La Plata River atColorado-NM State Line



	3.0   INDIVIDUAL WATERSHED DESCRIPTIONS & IMPAIRMENTS 
	3.1 Animas River Watershed (HUC 14080104) 
	Photo 3.1 Animas River at Boyd Park, September 2003.
	Figure 3.1 Animas River Basin Geology

	3.2 Middle San Juan River Watershed (HUC 14080105) 
	Photo 3.2 La Plata River near La Plata, NM, November 2003
	Figure 3.2 Middle San Juan River Basin Geology


	4.0 NUTRIENTS 
	Figure 4.1 Nutrient Conceptual Model
	4.1 Target Loading Capacity 
	Table 4.1 USEPA’s Recommended Nutrient Criteria for Ecoregion III (Xeric West), Subecoregion 22
	Table 4.2 Numeric Nutrient Targets

	4.2 Flow 
	4.3 Calculations 
	Table 4.3 Estimates of Annual Target Loads for TP and TN: Animas River (San Juan River to Estes Arroyo)
	Table 4.4 Estimates of Annual Measured Loads for TP and TN: Animas River (San Juan River to Estes Arroyo)
	Table 4.5 SWQB Data that exceeded the numeric criteria for TP and TN: Animas River (San Juan River to Estes Arroyo)

	4.4 Waste Load Allocations and Load Allocations 
	4.4.1 Waste Load Allocation 
	Table 4.6 Data used to calculate ambient upstream concentrations (Ca)
	Table 4.7 Allowable TP effluent concentration and WLA to meet water quality standards in the Animas River (San Juan River to Estes Arroyo)
	Table 4.8 Allowable TN effluent concentration and WLA to meet water quality standards in the Animas River (San Juan River to Estes Arroyo)

	4.4.2 Background Load
	Table 4.9 Calculated Total Phosphorus Background Load to the Animas River
	Table 4.10 Calculated Total Nitrogen Background Load to the Animas River

	4.4.3 Load Allocation
	Table 4.11 Calculation of Annual TMDL for TP and TN
	Figure 4.2 Annual TMDL for Total Phosphorus
	Figure 4.3 Annual TMDL for Total Nitrogen
	Table 4.12 CCalculation of Load Reduction for TP and TN



	4.5 Identification and Description of Pollutant Source(s) 
	Table 4.13 Pollutant Source Summary for Total Phosphorus
	Table 4.14 Pollutant Source Summary for Total Nitrogen

	4.6 Linkage of Water Quality and Pollutant Sources 
	Figure 4.4 Land Use/Land Cover in the New Mexican portion of the Animas Watershed
	Figure 4.5 Residences that fall within 100 meters of the Animas River, NM

	4.7 Margin of Safety (MOS) 
	4.8 Consideration of Seasonal Variation 
	Table 4.15 Nutrient Results from the 2002-2004 Sampling Efforts

	4.9  Future Growth 

	5.0  DISSOLVED OXYGEN 
	5.1 Target Loading Capacity 
	5.2 Flow 
	5.3 Calculations 
	Figure 5.1 Model-Predicted Dissolved Oxygen Based on Existing Conditions for the La Plata River
	Figure 5.2 Model-predicted Dissolved Oxygen Concentrations in the La Plata River for the TMDL Scenario
	Table 5.1 Calculation of Target Loads for TBODu
	Table 5.2 Calculation of Measured Loads for TBODu

	5.4 Waste Load Allocations and Load Allocations  
	5.4.1 Waste Load Allocation 
	5.4.2 Load Allocation 
	Table 5.3 Calculation of TMDL for TBODu
	Table 5.4 Calculation of Load Reduction for TBODu


	5.5  Identification and Description of Pollutant Sources 
	Table 5.5 Pollutant Source Summary for TBODu

	5.6   Linkage Between Water Quality and Pollutant Sources 
	5.7 Margin of Safety (MOS) 
	5.8 Consideration of Seasonal Variability 
	5.9 Future Growth 

	6.0 MONITORING PLAN 
	7.0 IMPLEMENTATION OF TMDLS  
	7.1 Coordination 
	7.2 Time Line 
	7.3 Clean Water Act §319(h) Funding Opportunities 
	Table 7.1 Proposed Implementation Timeline

	7.4 Other Funding Opportunities and Restoration Efforts in the San Juan River Basin 

	8.0  ASSURANCES 
	9.0 PUBLIC PARTICIPATION 
	10.0 REFERENCES 

	Appendix A:  Algal Growth Potential (AGP) Assays
	Background
	Results
	Productivity of algae as influenced by Nitrogen addition.
	Productivity of algae as influenced by Phosphorus addition.
	Productivity

	Appendix B:  4Q3 Calculations 
	Appendix C:  Conversion Factor Derivation 
	Appendix D:  Source Documentation Sheet and Sources Summary Table 
	San Juan River (Part Two) TMDL Probable Sources Summary

	Appendix E:  QUAL2K Input, Data Preparation, and Model Assumptions for the La Plata Dissolved Oxygen
	Dissolved Oxygen TMDL Development
	Figure 1: Q2K Model Segmentation for La Plata River Dissolved Oxygen TMDL Development
	Data/Parameter Input
	Headwaters Worksheet 
	Table 1.  Headwaters Data Input 

	Reach Worksheet
	Table 2. Reach Data Input

	Meteorological Data Worksheets
	Table 3. Meteorological Data Input

	Rate/Light and Heat Worksheets
	Table 4. Water Column Rate Input
	Table 5. Light and Heat Input

	Point Sources/Abstractions Worksheets
	Table 6. Point Abstractions Input

	Diffuse Sources Worksheets
	Hydraulics, Temperature, Water Quality, Diel Data Worksheets
	Table 7. Hydraulics, Temperature, and Water Quality Data Input
	Table 8. Diel Data Input

	Model Calibration and Validation
	Figure 2. Model-Predicted Dissolved Oxygen Based on Existing Conditions for the La Plata River
	Figure 3. Model-Predicted Temperature Based on Existing Conditions for the La Plata River
	Figure 4. Model-Predicted pH Based on Existing Conditions for the La Plata River
	Figure 5. Model-Predicted Alkalinity Based on Existing Conditions for the La Plata River
	Figure 6. Model-Predicted Total Nitrogen Based on Existing Conditions for the La Plata
	Figure 7. Model-Predicted Total Phosphorus Based on Existing Conditions for the La Plata River

	TMDL Endpoint
	Figure 8. Model-predicted Dissolved Oxygen Concentrations in the La Plata River for the TMDL Scenario
	Table 9. Output values for Selected Parameters in the La Plata River for the TMDL Scenario


	Appendix F:  Public Participation Process Flowchart
	Appendix G:  Response to Comments
	Comment Set A:  San Juan Water Commission
	Comment Set B:  Rebecca G. Perry -Piper, September 24, 2005
	Comment Set C:  Rebecca G. Perry -Piper, October 14, 2005




