
FINAL APPROVED 
TOTAL MAXIMUM DAILY LOAD (TMDL)  

FOR THE 
SAN JUAN RIVER WATERSHED 

(PART ONE) 
 

NAVAJO NATION BOUNDARY AT THE HOGBACK TO NAVAJO 
DAM 

 
 

 
 

 MAY 10, 2005 
 

 

http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/index.html


This page left intentionally blank.

 



 
 

 TABLE OF CONTENTS 

TABLE OF CONTENTS................................................................................................................i 
LIST OF APPENDICES............................................................................................................... ii 
LIST OF ABBREVIATIONS...................................................................................................... iii 
EXECUTIVE SUMMARY ...........................................................................................................1 

1.0 INTRODUCTION ......................................................................................................9 
2.0 SAN JUAN RIVER BASIN BACKGROUND ........................................................10 

2.1 Description and Land Ownership .............................................................................10 
2.2 Geology.....................................................................................................................10 
2.3 Water Quality Standards...........................................................................................11 
2.4 Intensive Water Quality Sampling............................................................................16 

2.4.1 Survey Design ..............................................................................................16 
2.4.2 Hydrologic Conditions .................................................................................20 

3.0 INDIVIDUAL WATERSHED DESCRIPTIONS & IMPAIRMENTS ...................23 
3.1 Animas River Watershed (HUC 14080104).............................................................23 
3.2 Middle San Juan River Watershed (HUC 14080105) ..............................................26 
3.3 Upper San Juan River Watershed (HUC 14080101)................................................29 

4.0 SEDIMENTATION/SILTATION (STREAM BOTTOM DEPOSITS) ..................32 
4.1 Target Loading Capacity ..........................................................................................32 

4.1.1 San Juan River Basin Sedimentation Target Development..........................33 
4.1.1.1 Study Design ........................................................................................... 34 
4.1.1.2 Determination of Bed-Material Reference Values and TMDL target ..... 39 

4.2 Flow ..........................................................................................................................40 
4.3 Calculations ..............................................................................................................40 
4.4 Waste Load Allocations and Load Allocations ........................................................41 

4.4.1 Waste Load Allocation.................................................................................41 
4.4.2 Load Allocation............................................................................................42 

4.5 Identification and Description of Pollutant Source(s) ..............................................43 
4.6 Linkage of Water Quality and Pollutant Sources .....................................................44 
4.7 Margin of Safety (MOS)...........................................................................................46 
4.8 Consideration of Seasonal Variation ........................................................................47 
4.9 Future Growth...........................................................................................................48 

5.0 BACTERIA ..............................................................................................................49 
5.1 Target Loading Capacity ..........................................................................................49 
5.2 Flow ..........................................................................................................................50 
5.3 Calculations ..............................................................................................................50 
5.4 Waste Load Allocations and Load Allocations ........................................................54 

5.4.1 Waste Load Allocation.................................................................................54 
5.4.2 Load Allocation............................................................................................55 

5.5 Identification and Description of Pollutant Sources.................................................58 
5.6 Linkage Between Water Quality and Pollutant Sources ..........................................60 
5.7 Margin of Safety (MOS)...........................................................................................61 
5.8 Consideration of Seasonal Variability......................................................................62 
5.9 Future Growth...........................................................................................................62 

 i

http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/summary.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/01.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/02.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/03.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/04.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/05.pdf


 
 

6.0 SELENIUM ..............................................................................................................63 
6.1 Target Loading Capacity ..........................................................................................63 
6.2 Flow ..........................................................................................................................64 
6.3 Calculations ..............................................................................................................65 
6.4 Waste Load Allocations and Load Allocations ........................................................66 

6.4.1 Waste Load Allocation.................................................................................66 
6.4.2 Load Allocation............................................................................................66 

6.5 Identification and Description of Pollutant Source(s) ..............................................67 
6.6 Link Between Water Quality and Pollutant Sources ................................................68 
6.7 Margin of Safety .......................................................................................................70 
6.8 Consideration of Seasonal Variation ........................................................................70 
6.9 Future Growth...........................................................................................................71 

7.0 MONITORING PLAN .............................................................................................72 
8.0 IMPLEMENTATION OF TMDLS..........................................................................74 

8.1 Coordination .............................................................................................................74 
8.2 Time Line..................................................................................................................74 
8.3 Clean Water Act §319(h) Funding Opportunities ....................................................74 
8.4 Other Funding Opportunities and Restoration Efforts in the San Juan River Basin 75 

9.0 ASSURANCES ........................................................................................................76 
10.0 PUBLIC PARTICIPATION.....................................................................................78 
11.0 REFERENCES .........................................................................................................79 
 

 

 LIST OF APPENDICES 

Appendix A Conversion Factor Derivation 
Appendix B  Pollutant Source(s) Documentation Protocol 
Appendix C San Juan River Basin Bacteria Data 
Appendix D 4Q3 Calculations and LaPlata River Area-Weighting 
Appendix E Public Participation Process Flowchart 
Appendix F Response to Comments 
 
 

 ii

http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/06.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/07.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/08.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/09.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/10.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/11.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/a.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/b.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/c.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/d.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/f.pdf
http://www.nmenv.state.nm.us/swqb/Projects/SanJuan/TMDL1/e.pdf


 
 

 LIST OF ABBREVIATIONS 

AU 
ADB 

Assessment Unit 
Assessment Database version 2 

BLM Bureau of Land Management 
BMP Best management practices 
BS Bulk sample 
BST Bacterial Source Tracking 
CFR Code of Federal Regulations 
cfs Cubic feet per second 
cfu Colony forming units 
CGP Construction general storm water permit 
CWA Clean Water Act 
EQIP Environmental Quality Incentive Program 
GIS Geographic Information Systems 
HUC Hydrologic unit code 
IOWDM Input and Output for Watershed Data Management 
LA Load allocation 
lbs/day Pounds per Day 
m Meters 
mgd Million gallons per day 
mg/L Milligrams per Liter 
mi2 Square miles 
mL Milliliters 
mm Millimeters 
MOS Margin of safety 
MOU Memoranda of Understanding 
MS4 Municipal Separate Storm Sewer System 
MSGP Multi Sector General Storm Water Permit 
NAPI Navajo Agricultural Products Industry 
NIIP Navajo Indian Irrigation Project 
NM New Mexico 
NMAC New Mexico Administrative Code 
NMED New Mexico Environment Department 
NPDES National Pollutant Discharge Elimination System 
NPS Nonpoint source 
NROFEIS Navajo Reservoir Operations Final Environmental Impact Statement 
NSL National Sedimentation Lab of the USDA 
NTU Nephelometric turbidity units 
oC Degrees Celsius 
oF Degrees Fahrenheit 
PC Particle count 
% Percent 
QAPP Quality Assurance Project Plan 
RFP Request for proposal 
RGA Rapid geomorphic assessment 

 iii



 
 

SBD Stream bottom deposits 
SJRIP San Juan River Basin Recovery Implementation Plan 
STORET Storage and Retrieval Database 
SWPPP Storm Water Pollution Prevention Plan 
SWQB Surface Water Quality Bureau 
SWSTAT Surface Water Statistics 
TMDL Total maximum daily load 
TSS Total suspended solids 
USDA U.S. Department of Agriculture 
USEPA U.S. Environmental Protection Agency 
USFS U.S. Forest Service 
USGS U.S. Geological Survey 
WLA Waste load allocation 
WQCC Water Quality Control Commission 
WQS Water quality standards (NMAC 20.6.4 as amended through October 11, 2002) 
WRAS Watershed Restoration Action Strategy 
WWTF Waste water treatment facility 
WWTP Waste water treatment plant 
µg/L Micrograms per liter 
µmhos/cm Micromhos per centimeter 

 iv


	TOTAL MAXIMUM DAILY LOAD (TMDL) FOR THE SAN JUAN RIVER WATERSHED (PART ONE)
	TABLE OF CONTENTS
	LIST OF APPENDICES
	LIST OF ABBREVIATIONS

	EXECUTIVE SUMMARY
	SUMMARY TABLE FOR TOTAL MAXIMUM DAILY LOAD FOR FECAL COLIFORM ANIMAS RIVER (SAN JUAN RIVER TO ESTES ARROYO)
	SUMMARY TABLE FOR TOTAL MAXIMUM DAILY LOAD FOR SELENIUM GALLEGOS CANYON (SAN JUAN RIVER TO NAVAJO BOUNDARY)
	SUMMARY TABLE FOR TMDL FOR SEDIMENTATION/SILTATION & FECAL COLIFORM LA PLATA RIVER (SAN JUAN R. TO MCDERMOTT ARROYO)
	SUMMARY TABLE FOR TMDL FOR FECAL COLIFORM LA PLATA RIVER (MCDERMOTT ARROYO TO COLORADO BORDER)
	SUMMARY TABLE FOR TMDL FOR FECAL COLIFORM SAN JUAN RIVER (NAVAJO BOUNDARY AT HOGBACK TO ANIMAS RIVER)
	SUMMARY TABLE FOR TMDL FOR SEDIMENTATION/SILTATION AND FECAL COLIFORM SAN JUAN RIVER (ANIMAS RIVER TO CAÑON LARGO)

	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 Figures3.1 – 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
	Figure 2.4 Upper San Juan River Land Use/Cover and Sampling Stations

	2.4.2  Hydrologic Conditions
	Figure 2.5 2002 USGS Average Daily Flow, San Juan River near Archuleta, NM
	Figure 2.6 2002 USGS Average Daily Streamflow, Animas River near Cedar Hill, NM
	Figure 2.7 2002 USGS Average Daily Streamflow, Animas River at Farmington, NM
	Figure 2.8 2002 USGS Average Daily Streamflow, San Juan River at Farmington, NM
	Figure 2.9 2002 USGS Average Daily Streamflow, La Plata River Near Farmington, NM



	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 (see Table 2.1 for definitions)

	3.2  Middle San Juan River Watershed (HUC 14080105)
	Photo 3.2 San Juan River near the Hogback, October 2003
	Photo 3.3 La Plata River near La Plata, NM, November 2003
	Figure 3.2 Middle San Juan River Basin Geology (see Table 2.1 for definitions)

	3.3  Upper San Juan River Watershed (HUC 14080101)
	Photo 3.4 San Juan River at Soaring Eagle, October 2003
	Photo 3.5 Installing thermograph in San Juan River at Bloomfield Bridge, June 2002
	Figure 3.3 Upper San Juan River Basin Geology (see Table 2.1 for definitions)


	4.0  SEDIMENTATION/SILTATION (STREAM BOTTOM DEPOSITS)
	4.1  Target Loading Capacity
	4.1.1  San Juan River Basin Sedimentation Target Development
	4.1.1.1  Study Design
	Figure 4.1 Ecoregion 22 (Omernik 1987)
	Figure 4.2 Six Stage Channel Evolution Model (Simon and Hupp, 1986)
	Figure 4.3 Stage of channel evolution for the San Juan River and tributaries
	Figure 4.4 Bed material % fines on the San Juan River (adapted from Heins et al. 2004)
	Figure 4.5 Bed material % fines on the Animas River (adapted from Simon presentation to San Juan Watershed Group April 2004)
	4.1.1.2  Determination of Bed-Material Reference Values and TMDL targ
	Table 4.1 Reference bed sediment values and fine sediment benchmarks based on stable coarse-bed sites (adapted from Heins et al. 2004) 



	4.2  Flow
	4.3  Calculations
	Table 4.2 Calculation of Target Loads for Sedimentation/Siltation
	Table 4.3 Calculation of Measured Loads for Sedimentation/Siltation

	4.4  Waste Load Allocations and Load Allocations
	4.4.1  Waste Load Allocation
	4.4.2  Load Allocation
	Table 4.4 TMDL for Sedimentation/Siltation
	Table 4.6 Calculation of Load Reduction for Sedimentation/Siltation


	4.5  Identification and Description of Pollutant Source(s)
	Table 4.7 Pollutant source summary for Sedimentation/Siltation

	4.6  Linkage of Water Quality and Pollutant Sources
	Photo 4.1 Aerial view of confluence of Cañon Largo with the San Juan River, Oct 2003

	4.7  Margin of Safety (MOS)
	4.8  Consideration of Seasonal Variation
	4.9  Future Growth

	5.0  BACTERIA
	Table 5.1. Summary of Assessment Units Impaired for Bacteria in the San Juan River Basin
	5.1  Target Loading Capacity
	5.2  Flow
	5.3  Calculations
	Table 5.2. Criteria concentrations and flow values for bacteria allowable load calculations
	Table 5.3 Calculation of Target Loads for Fecal Coliform
	Table 5.4 Calculation of Target Loads for Proposed E. coli

	5.4  Waste Load Allocations and Load Allocations
	5.4.1  Waste Load Allocation
	Table 5.5 Waste Load Allocations for Fecal Coliform
	Table 5.6 Waste Load Allocations for E. coli

	5.4.2  Load Allocation
	Table 5.7 Calculation of TMDLs for Fecal Coliform
	Table 5.8 Calculation of TMDLs for Proposed E. coli
	Table 5.9 Calculation of Measured Loads for Fecal Coliform
	Table 5.10 Calculation of Measured Loads for E. coli
	Table 5.11 Calculation of Load Reduction for Fecal Coliform
	Table 5.12 Calculation of Load Reduction for E. coli


	5.5  Identification and Description of Pollutant Sources
	Table 5.13 Pollutant Source Summary for Fecal Coliform

	5.6  Linkage Between Water Quality and Pollutant Sources
	Photo 5.1 Livestock feeding/holding area on the La Plata River north of La Plata, NM

	5.7  Margin of Safety (MOS)
	5.8  Consideration of Seasonal Variability
	5.9  Future Growth

	6.0  SELENIUM
	6.1  Target Loading Capacity
	Table 6.1 Total recoverable selenium, TSS, and turbidity concentrations in Gallegos Canyon

	6.2  Flow
	Photo 6.0 Gallegos Canyon at confluence with the San Juan River, Oct 2003

	6.3  Calculations
	Table 6.2 Calculation of target loads for total recoverable selenium
	Table 6.3 Calculation of measured loads for total recoverable selenium

	6.4  Waste Load Allocations and Load Allocations
	6.4.1  Waste Load Allocation
	6.4.2  Load Allocation
	Table 6.4 Calculation of TMDL for total recoverable selenium
	Table 6.5 Calculation of load reduction for total recoverable selenium


	6.5  Identification and Description of Pollutant Source(s)
	Table 6.6 Pollutant Source Summary for Total Recoverable Selenium

	6.6  Link Between Water Quality and Pollutant Sources
	Figure 6.1 Relationship between Total Recoverable Selenium and TSS in Gallegos Canyon

	6.7  Margin of Safety
	6.8  Consideration of Seasonal Variation
	6.9  Future Growth

	7.0  MONITORING PLAN
	8.0  IMPLEMENTATION OF TMDLS
	8.1  Coordination
	8.2  Time Line
	8.3  Clean Water Act §319(h) Funding Opportunities
	Table 8.1 Proposed Implementation Timeline

	8.4  Other Funding Opportunities and Restoration Efforts in the S

	9.0  ASSURANCES
	10.0  PUBLIC PARTICIPATION
	11.0  REFERENCES

	APPENDICES
	APPENDIX A:  CONVERSION FACTOR DERIVATION
	CONVERSION FACTOR DERIVATION

	APPENDIX B:  SOURCE DOCUMENTATION SHEET AND SOURCES SUMMARY TABLE
	Source Documentation Sheet
	San Juan River (Part One) TMDL Probable Sources Summary

	APPENDIX C:  SAN JUAN RIVER BACTERIA DATA
	San Juan Bacteria Study Data

	APPENDIX D:  4Q3 CALCULATIONS AND LA PLATA RIVER AREA - WEIGHTING
	Log-Pearson Type III Statistics
	4Q3 derivations for portions of gaged SJR Basin streams

	APPENDIX E:  PUBLIC PARTICIPATION PROCESS FLOWCHART
	Public Participation Flow Chart

	APPENDIX F:  RESPONSES TO COMMENTS
	Comment Set A:Navajo Nation Environmental Protection Agency
	Comment Set B:USEPA Region 9 – San Francisco, CA
	Comment Set C:City of Farmington
	Comment Set D:San Juan Water Commission





