
TOTAL MAXIMUM DAILY LOAD SUMMARY TABLES 
 

TOTAL MAXIMUM DAILY LOAD  
FOR TURBIDITY, CHRONIC ALUMINUM, AND FECAL 

COLIFORM IN CAÑONES CREEK 
 

  
 
Summary Table 

New Mexico Standards Segment Rio Grande, 20.6.4.119 (formerly 2116) 

Waterbody Identifier Cañones Creek (Abiquiu Reservoir to headwaters), NM-2116.A_010, 
17.44 mi.  

Parameters of Concern Turbidity 
Chronic aluminum 
Fecal Coliform 

Use Affected High quality coldwater fishery 

Geographic Location Rio Chama USGS Hydrologic Unit Code 13020102 

Scope/Size of Watershed TMDL area:  84 square mile 

Land Type Ecoregions: Southern Rockies and Arizona/New Mexico Plateau 

Land Use/Cover Forest (67 percent) and Rangeland (33 percent) 

Identified Sources Turbidity: Rangeland, Silviculture, Removal of Riparian 
                 Vegetation, Streambank Modification/Destabilization 
Chronic aluminum:  Natural and Unknown 
Fecal Coliform:  Rangeland and Land Disposal (on-site wastewater 
systems) 

Watershed Ownership Forest Service (94 percent) and Private (6 percent) 

Priority Ranking 3 

Threatened and Endangered Species None 

TMDL for: 
      Turbidity (as TSS) 
      Chronic aluminum 
      Fecal Coliform 

 
WLA (0) + LA (1,618) + MOS (540)= 2,158 lbs/day 
WLA (0) + LA (4) + MOS (1)= 5 lbs/day 
WLA (0) + LA (2.5 x 1010) + MOS (1.3 x 109)= 2.629 x 1010 cfu/day 
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TOTAL MAXIMUM DAILY LOAD FOR 
TURBIDITY IN THE RIO NUTRIAS 

 

 
Summary Table 

New Mexico Standards Segment Rio Grande, 20.6.4.119 (formerly 2116) 

Waterbody Identifier Rio Nutrias (Rio Chama to headwaters), NM-2116.A_060, 
34.63 mi.  

Parameters of Concern Turbidity 

Use Affected High quality coldwater fishery 

Geographic Location Rio Chama USGS Hydrologic Unit Code 13020102 

Scope/Size of Watershed TMDL area:  106 square mile 

Land Type Ecoregions: Southern Rockies and Arizona/New Mexico 
Plateau 

Land Use/Cover Forest (66 percent) and Rangeland (34 percent) 

Identified Sources Agriculture (irrigated crop production), Rangeland, 
Removal of Riparian Vegetation, Streambank 
Modification/Destabilization 

Watershed Ownership Private (74 percent), Forest Service (12 percent), Bureau 
of Land Management (10 percent), State (2 percent), and 
State Game and Fish (2 percent) 

Priority Ranking 4 

Threatened and Endangered Species None 

TMDL for: 
      Turbidity (as TSS) 

 
WLA (0) + LA (6,125) + MOS (2,042)= 8,167 lbs/day 
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TOTAL MAXIMUM DAILY LOAD FOR 
TURBIDITY IN POLEO CREEK 

 

 
   
 
Summary Table 
New Mexico Standards Segment Rio Grande, 20.6.4.119 (formerly 2116) 

Waterbody Identifier Poleo Creek (Rio Puerco de Chama to headwaters), 
NM-2116.A_023, 12.16 mi.  

Parameters of Concern Turbidity 

Use Affected High quality coldwater fishery 

Geographic Location Rio Chama USGS Hydrologic Unit Code 13020102 

Scope/Size of Watershed TMDL area:  47 square mile 

Land Type Ecoregion: Southern Rockies  

Land Use/Cover Forest (71 percent) and Rangeland (29 percent) 

Identified Sources Agriculture, Removal of Riparian Vegetation, 
Streambank Modification/Destabilization 

Watershed Ownership Forest Service (80 percent) and Private (20 percent) 

Priority Ranking 4 

Threatened and Endangered Species None 

TMDL for: 
      Turbidity (as TSS) 

 
WLA (0) + LA (124) + MOS (41)= 165 lbs/day 
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TOTAL MAXIMUM DAILY LOAD FOR 
TEMPERATURE IN POLVADERA CREEK 

 

 
   
Summary Table 

New Mexico Standards Segment Rio Grande, 20.6.4.119 (formerly 2116) 

Waterbody Identifier Polvadera Creek (Cañones Creek to headwaters), NM-
2166.A011, 13.94 mi.  

Parameters of Concern Temperature 

Use Affected High quality coldwater fishery 

Geographic Location Rio Chama USGS Hydrologic Unit Code 13020102 

Scope/Size of Watershed TMDL area: 33 square mile 

Land Type Ecoregions: Southern Rockies and Arizona/New Mexico 
Plateau 

Land Use/Cover Forest (71 percent) and Rangeland (29 percent) 

Identified Sources Removal of Riparian Vegetation 

Watershed Ownership Forest Service (98 percent) and Private (2 percent) 

Priority Ranking 4 

Threatened and Endangered Species None 

TMDL for: 
           Temperature 

 
WLA (0) + LA (208.96) + MOS (23.3)= 233.46 joules/m2/s/d 
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TOTAL MAXIMUM DAILY LOAD FOR 
TURBIDITY, CHRONIC ALUMINUM, AND TEMPERATURE IN 

THE RIO VALLECITOS 
 

 
   
Summary Table 

New Mexico Standards Segment Rio Grande, 20.6.4.115 (formerly 2112) 

Waterbody Identifier Rio Vallecitos (Rio Tusas to headwaters), NM-2112.A_00, 36.31 mi.  

Parameters of Concern Turbidity 
Chronic aluminum 
Temperature 

Use Affected High quality coldwater fishery 

Geographic Location Rio Chama USGS Hydrologic Unit Code 13020102 

Scope/Size of Watershed TMDL area: 183 square mile 

Land Type Ecoregion: Southern Rockies 

Land Use/Cover Forest (82 percent) and Rangeland (18 percent) 

Identified Sources Turbidity: Agriculture, Resource Extraction, Hydromodification,  
             Road Maintenance or Runoff, Removal of Riparian  
             Vegetation, Streambank Modification/Destabilization 

Chronic aluminum:  Resource Extraction and Hydromodification 
Temperature: Removal of Riparian Vegetation, Streambank         
          Modification/Destabilization, Recreational Activities, Rangeland

Watershed Ownership Forest Service (80 percent) and Private (20 percent) 

Priority Ranking 4 

Threatened and Endangered Species None 

TMDL for: 
      Turbidity (as TSS) 
      Chronic aluminum 
     Temperature 

 
WLA (0) + LA (310) + MOS (104)= 414 lbs/day 
WLA (0) + LA (4.16) + MOS (1.04)= 5.2 lbs/day 
WLA (0) + LA (201.19) + MOS (22.4)= 223.37 joules/m2/s 
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TOTAL MAXIMUM DAILY LOAD  
FOR DISSOLVED OXYGEN ON ABIQUIU CREEK 

 

 
 

 
 
 
Summary Table 

New Mexico Standards 
Segment 

Rio Grande, 20.6.4.116 (formerly 2113) 

Waterbody Identifier Abiquiu Creek (Rio Chama to headwaters), NM-2113_50,  
12.93 mi. 

Parameters of Concern Dissolved Oxygen 
Use Affected Coldwater fishery 
Geographic Location Rio Chama USGS Hydrologic Unit Code 13020102 
Scope/Size of Watershed 45 square mile 
Land Type Ecoregions: Southern Rockies and Arizona/New Mexico Plateau 
Land Use/Cover Rangeland (54 percent) and Forest (45 percent) 
Identified Sources Rangeland, Hydromodification, Removal of Riparian 

Vegetation, and Streambank Modification/Destabilization 
Watershed Ownership Forest Service (59 percent) and Private (41 percent) 
Priority Ranking 4 
Threatened and 
Endangered Species 

None 

TMDL for: 
    Dissolved Oxygen 
          As SOD 
          As TBOD 

 
 
WLA (0) + LA(0.015 g/ft2day) + MOS (0) =  0.015 g/ft2day 
WLA (0) + LA(0.012 g/ft2day) + MOS (0) =  0.012 g/ft2day 

 14


	TOTAL MAXIMUM DAILY LOADS (TMDLs) FOR THE LOWER RIO CHAMA WATERSHED (BELOW EL VADO RESERVOIR TO THE CONFLUENCE WITH THE RIO GRANDE)
	Table of Contents
	List of Figures
	List of Tables
	Abbreviations

	Total Maximum Daily Load Summary Tables
	TOTAL MAXIMUM DAILY LOAD FOR TURBIDITY, CHRONIC ALUMINUM, AND FECAL COLIFORM IN CAÑONES CREEK
	TOTAL MAXIMUM DAILY LOAD FOR TURBIDITY IN THE RIO NUTRIAS
	TOTAL MAXIMUM DAILY LOAD FOR TURBIDITY IN POLEO CREEK
	TOTAL MAXIMUM DAILY LOAD FOR TEMPERATURE IN POLVADERA CREEK
	TOTAL MAXIMUM DAILY LOAD FOR TURBIDITY, CHRONIC ALUMINUM, AND TEMPERATURE IN THE RIO VALLECITOS
	TOTAL MAXIMUM DAILY LOAD FOR DISSOLVED OXYGEN ON ABIQUIU CREEK

	1.0 BACKGROUND INFORMATION
	1.1 Location Description and History
	1.2 Water Quality Standards
	1.3 Intensive Water Quality Sampling
	Figure 1.1. Water Quality Monitoring Sites for Lower Chama Watershed (1999)
	Table 1.1 SWQB/NMED 1999 Lower Rio Chama Watershed Sampling Stations
	Table 1.2. USGS Gages in the Lower Chama Watershed


	2.0 INDIVIDUAL WATERSHED DESCRIPTIONS
	2.1 Cañones Creek
	Photo 2.1. Cañones Creek at Forest Road 167 (Photo taken in 1999)

	2.2 Rio Nutrias
	2.3 Poleo Creek

	Photo 2.2. Rio Nutrias (Photo taken in 1999)
	2.4 Polvadera Creek
	Photo 2.3. Polvadera Creek (Photo taken on June 11, 2002)

	2.5 Rio Vallecitos
	Photo 2.4. Rio Vallecitos 8.4 Miles Above Vallecitos Where Road Crosses River (USFS boundary) (Photo taken April 29, 2002)

	2.6 Abiquiu Creek
	Photo 2.5. Abiquiu Creek at US Highway 84 Bridge (Photo taken on June 10, 2002)


	3.0 TURBIDITY
	3.1 Summary
	Table 3.1. Turbidity Exceedances in the Lower Rio Chama Watershed
	3.2 Endpoint Identification
	Target Loading Capacity
	Table 3.2. Relationships Between Turbidity and TSS for Turbidity Impaired Reaches in the Lower Chama Watershed

	Flow
	Calculations
	Table 3.3. Calculation of Target Loads for Turbidity (Expressed as TSS)
	Table 3.4 Calculation of Measured Loads for Turbidity (expressed as TSS)

	Waste Load Allocations and Load Allocations
	Table 3.5. Calculation of the TMDL for Turbidity
	Table 3.6. Calculation of Load Reduction for Turbidity (Expressed as TSS)

	Identification and Description of Pollutant Sources
	Table 3.7. Pollutant Source Summary for Turbidity

	Linkage Between Water Quality and Pollutant Sources

	3.3 Margin of Safety (MOS)
	3.4 Consideration of Seasonal Variation
	3.5 Future Growth

	4.0 TEMPERATURE
	4.1 Summary
	4.2 Endpoint Identification
	Target Loading Capacity
	Calculations
	Waste Load Allocations and Load Allocations
	DESCRIPTION OF LOGIC
	HYDROLOGY PARAMETERS
	1. Segment Inflow
	2. Inflow Temperature
	3. Segment Outflow
	4. Accretion Temperature

	GEOMETRY PARAMETERS
	1. Latitude
	2. Dam at Head of Segment
	3. Segment Length
	4. Upstream Elevation
	5. Downstream Elevation
	6. Width's A Term
	7. Width's B Term
	8. Manning's n

	TIME OF YEAR
	Month/Day

	METEOROLOGICAL PARAMETERS
	1. Air Temperature
	2. Maximum Air Temperature
	3. Relative Humidity
	4. Wind Speed
	5. Ground Temperature
	6. Thermal Gradient
	7. Possible Sun
	8. Dust Coefficient
	9. Ground Reflectivity
	10. Solar Radiation

	SHADE PARAMETER
	Total Shade

	OUTPUT
	Figure 4.1. Example of SSTEMP Input and Output

	SENSITIVITY ANALYSIS
	Figure 4.2. Example of SSTEMP Sensitivity Analyses for Polvadera Creek

	ASSUMPTIONS
	Temperature Allocations as Determined by Percentage of Total Shade and Width-to-Depth Ratios
	Table 4.1. SSTEMP Model Results for Polvadera Creek
	Table 4.2. SSTEMP Model Results for the Rio Vallecitos
	Table 4.3. Calculation of TMDL for Temperature
	Table 4.4. Calculation of Load Reduction for Temperature

	Identification and Description of Pollutant Sources
	Table 4.5. Pollutant Source Summary for Temperature

	Linkage Between Water Quality and Pollutant Sources
	Figure 4.3. Factors That Impact Water Temperature


	4.3 Margin of Safety (MOS)
	4.4 Consideration of Seasonal Variation
	4.5 Future Growth

	5.0 ALUMINUM
	5.1 Summary
	5.2 Endpoint Identification
	Target Loading Capacity
	Table 5.1 Dissolved Aluminum (Al) and Total Suspended Solids (TSS) Concentrations for Cañones Creek and the Rio Vallecitos

	Flow
	Calculations
	Table 5.2. Calculation of Target Loads for Chronic Dissolved Aluminum
	Table 5.3. Calculation of Measured Loads for Chronic Dissolved Aluminum

	Waste Load Allocations and Load Allocations
	Table 5.4. Calculation of TMDL for Chronic Dissolved Aluminum
	Table 5.5 Calculation of Load Reduction for Chronic Dissolved Aluminum

	Identification and Description of Pollutant Sources
	Table 5.6. Pollutant Source Summary for Chronic Dissolved Aluminum

	Linkage Between Water Quality and Pollutant Sources
	Figure 5.1(a) and (b.) Relationship Between TSS and Dissolved Aluminum in Cañones Creek (a) and the Rio Vallecitos (b).


	5.3 Margin of Safety (MOS)
	5.4 Consideration of Seasonal Variation
	5.5 Future Growth

	6.0 Fecal Coliform
	6.1 Summary
	Table 6.1. Results of Fecal Coliform Monitoring on Cañones Creek from 1991 Through 1999

	6.2 Endpoint Identification
	Target Loading Capacity
	Flow
	Calculations
	Figure 6.1. Fecal Coliform Loading Curve for Cañones Creek

	Waste Load Allocations and Load Allocations
	Table 6.2 Calculation of TMDL for Fecal Coliform
	Table 6.3. Calculation of Load Reduction for Fecal Coliform

	Identification and Description of Pollutant Sources
	Table 6.4 Pollutant Source Summary

	Linkage Between Water Quality and Pollutant Sources

	6.3 Margin of Safety (MOS)
	6.4 Consideration of Seasonal Variability
	6.5 Future Growth

	7.0 Dissolved Oxygen
	7.1 Summary
	Table 7.1 (a). Results of Dissolved Oxygen Monitoring on Abiquiu Creek at Highway 84 from 1999 Grab Samples
	Table 7.1 (b). Summary Table Results of Dissolved Oxygen Monitoring on Abiquiu Creek from 2002 Data Sonde
	Model Framework
	Model Configuration
	Figure 7.1. Computational Grid and Location Map of Abiquiu Creek and Tributary


	7.2 Endpoint Identification
	Target Loading Capacity
	Table 7.2. Water Quality Calibration Rates and Coefficients

	Waste Load Allocations and Load Allocations
	Model Results
	Figure 7.2. Model-predicted DO for Existing Critical Conditions of the Abiquiu Creek
	Figure 7.3 Model-predicted DO Concentrations in the Abiquiu Creek with for the TMDL scenario.

	Identification and Description of pollutant source(s)
	Table 7.3. Pollutant Source Summary for Dissolved Oxygen

	Linkage Between Water Quality and Pollutant Sources

	7.3 Margin of Safety (MOS)
	7.4 Consideration of Seasonal Variation
	7.5 Future Growth

	8.0 MONITORING PLAN
	9.0 IMPLEMENTATION PLAN
	Purpose
	Strategy
	Table 9.1. Potential Stakeholders in the Lower Chama Watershed

	Watershed Goals
	Photo 9.1. Upper Reach of El Rito Creek 1.3 miles above a Private Inholding. This Reach Meets all Water Quality Standards and Designated Uses.

	9.1 Turbidity
	Introduction
	Process
	Performance Targets

	9.2 Temperature
	Introduction
	Process
	Performance Targets

	9.3 Chronic Aluminum
	Introduction
	Process
	Performance Targets

	9.4 Fecal Coliform
	Introduction
	Process
	Performance Targets

	9.5 Dissolved Oxygen
	Introduction
	Process
	Performance Targets

	9.6 Additional BMP References and Sources of Information
	Agriculture
	Forestry
	Mining
	Riparian and Streambank Stabilization
	Roads
	Stormwater/Urban
	Miscellaneous


	10.0 OTHER IMPLEMENTATION ITEMS
	10.1 Coordination
	10.2 Time Line
	Table 10.1 Proposed Implementation Timeline

	10.3 Clean Water Act §319(h) Funding Opportunities
	10.4 Assurances

	11.0 PUBLIC PARTICIPATION
	REFERENCES CITED
	APPENDICES
	Appendix A: Summary of Delisting Letters for the Lower Chama Watershed
	Appendix B. Relationships between Turbidity and TSS for Turbidity Impaired Reaches in the Lower Chama Watershed.
	Appendix C. Conversion Factor Derivation
	Appendix D. Source Documentation Sheet and Sources Summary Table
	Lower Chama TMDL Potential Sources Summary
	Photos

	Appendix E. Thermograph Summary Data and Graphics
	Appendix F: Hydrology and Meteorology Input Data for SSTEMP
	Appendix G: SSTEMP Model Run Inputs and Outputs
	Appendix H: Dissolved Oxygen data from July 24-25, 2002 data sonde
	Appendix I: Dissolved Oxygen Modeling Worksheet (QUAL2E)
	Appendix J: Public Participation Process Flowchart
	Appendix K: Response to Comments





