
 
 

 EXECUTIVE SUMMARY 

Section 303(d) of the Federal Clean Water Act requires states to develop Total Maximum Daily 
Load (TMDL) management plans for water bodies determined to be water quality limited.  A 
TMDL documents the amount of a pollutant a water body can assimilate without violating a 
state’s water quality standards.  It also allocates that load capacity to known point sources and 
nonpoint sources at a given flow.  TMDLs are defined in 40 Code of Federal Regulations Part 
130 as the sum of the individual Waste Load Allocations (WLAs) for point sources and Load 
Allocations (LAs) for nonpoint source and background conditions, and includes a Margin of 
Safety (MOS). 
 
The Rio Hondo watershed is located in southcentral New Mexico. The Surface Water Quality 
Bureau (SWQB) conducted an intensive surface water quality survey of the Rio Hondo basin in 
2003.  Water quality monitoring stations were located throughout the upper Rio Hondo 
watershed during the intensive watershed survey to evaluate the impact of tributary streams and 
ambient water quality conditions.  As a result of assessing data generated during this monitoring 
effort, combined with data from outside sources that met SWQB quality assurance requirements, 
impairment determinations of New Mexico water quality standards for fecal coliform were 
documented for Carrizo Creek (Rio Ruidoso to Headwaters), Rio Bonito (Angus Canyon to 
Headwaters), and Rio Hondo (Perennial Reaches to Rio Ruidoso).  Impairment of the narrative 
plant nutrient standard was confirmed for the Rio Ruidoso (Rio Bonito to US Highway 70).  
Exceedences of the temperature criterion were documented on Rio Ruidoso (US Highway 70 to 
the Mescalero Apache Boundary).  Impairment due to turbidity was verified on Rio Ruidoso (US 
Highway 70 to the Mescalero Apache Boundary).  This TMDL document addresses the above 
noted impairments as summarized in the tables below.    
 
A number of assessment units could not be assessed in this document due to insufficient data.  
These impairments will remain on the Clean Water Act Integrated §303(d)/§305(b) list of waters 
until additional data are available.  Additionally, assessment units whose designated uses are not 
existing or attainable and those that will be de-listed are detailed in this document. 
 
Additional water quality data will be collected by the SWQB during the standard rotational 
period for intensive stream surveys.  As a result, targets will be re-examined and potentially 
revised as this document is considered to be an evolving management plan.  In the event that new 
data indicate that the targets used in this analysis are not appropriate and/or if new standards are 
adopted, the load capacity will be adjusted accordingly. When water quality standards have been 
achieved, the reach will be moved to the appropriate category on the Clean Water Act Integrated 
§303(d)/§305(b) list of waters. 
 
The SWQB’s Watershed Protection Section has and will continue to work with the Upper Hondo 
Watershed Coalition to finalize the Watershed Restoration Action Strategies (WRAS) in order to 
develop and implement strategies to attempt to correct the water quality impairments detailed in 
this document.  Implementation of items detailed in the WRAS will be done with participation of 
all interested and affected parties.   
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TOTAL MAXIMUM DAILY LOAD FOR  
BACTERIA 

CARRIZO CREEK (RIO RUIDOSO TO MESCALERO APACHE BOUNDARY) 

 
 

New Mexico Standards Segment Pecos River Basin 20.6.4.209 

Waterbody Identifier Carrizo Creek (Rio Ruidoso to Mescalero Apache boundary) 

NM-2209.A_22 (formerly NM-PR8-50200) 

Segment Length 3 miles 

Parameters of Concern Bacteria 

Uses Affected High Quality Coldwater Fishery 

Geographic Location Rio Hondo USGS Hydrologic Unit Code 13060008 

Scope/size of Watershed 22.53 mi2

Land Type Arizona/New Mexico Mountains Ecoregion (23) 

Land Use/Cover Forest (97%), Grassland (1.7%), Shrubland (<1%), Water (<1%) 

Identified Sources Unknown Sources 

Land Management Mescalero Apache Reservation (86%), U.S. Forest Service (9%), 
Private (5%) 

Priority Ranking High 

TMDL for: 

     Fecal Coliform 

 

WLA (0) + LA (1.27x109) + MOS (6.70x107) =  1.34x109cfu/day 
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TOTAL MAXIMUM DAILY LOAD FOR  
BACTERIA 

RIO BONITO (ANGUS CANYON TO HEADWATERS) 
 

 
 

New Mexico Standards Segment Pecos River Basin 20.6.4.209 

Waterbody Identifier Rio Bonito (Angus Canyon to headwaters) NM-2209.A_10 

(formerly NM-PR8-30000) 

Segment Length 10.16 miles 

Parameters of Concern Bacteria  

Uses Affected High Quality Coldwater Fishery 

Geographic Location Rio Hondo USGS Hydrologic Unit Code 13060008 

Scope/size of Watershed 45.96 mi2

Land Type Arizona/New Mexico Mountains Ecoregion (23) 

Land Use/Cover Forest (97%), Grassland (1.6%), Shrubland (1.3%), Water (<1%) 

Identified Sources Low flow alterations 

Land Management U.S. Forest Service (89%), Private (11%) 

Priority Ranking High 

TMDL for: 

     Fecal Coliform 

 

WLA (0) + LA (2.30x109) + MOS (1.21x108) =  2.42x109cfu/day 
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TOTAL MAXIMUM DAILY LOAD FOR  
BACTERIA 

RIO HONDO (PERENNIAL REACHES PECOS RIVER TO RIO RUIDOSO) 
 

 
 

New Mexico Standards Segment Pecos River Basin 20.6.4.208 

Waterbody Identifier Rio Hondo (Perennial reaches Pecos River to Rio Ruidoso) 

(formerly NM-2208_30) 

Segment Length 8 miles 

Parameters of Concern Bacteria 

Uses Affected Coldwater Fishery 

Geographic Location Rio Hondo USGS Hydrologic Unit Code 13060008 

Scope/size of Watershed 585.88 mi2

Land Type Arizona/New Mexico Mountains Ecoregion (23), Southwestern 
Tablelands (26) 

Land Use/Cover Forest (45%), Grassland (33%), Shrubland (20%), Agriculture 
(1.24%), Residential and commercial (<1%), Water (<1%) 

Identified Sources Unknown sources 

Land Management Private (45%), U.S. Forest Service (28%), Mescalero Apache 
Reservation (19%), BLM (5%), State (3%) 

Priority Ranking High 

TMDL for: 

     Fecal Coliform 
 

WLA (0) + LA (6.24x109) + MOS (3.29x108) =  6.57x109cfu/day 
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TOTAL MAXIMUM DAILY LOAD FOR 
PLANT NUTRIENTS 

RIO RUIDOSO (RIO BONITO TO US HIGHWAY 70) 
 

  

New Mexico Standards Segment Pecos River Basin 20.6.4.208 

Waterbody Identifier Rio Ruidoso (Rio Bonito to US Highway 70) NM-2208_20 

(formerly NM-PR8-40000) 

Segment Length 19.63 miles 

Parameters of Concern Plant Nutrients 

Uses Affected Coldwater Fishery 

Geographic Location Rio Hondo USGS Hydrologic Unit Code 13060008 

Scope/size of Watershed 289.46 mi2

Land Type Arizona/New Mexico Mountains Ecoregion (23) 

Land Use/Cover Forest (77%), Grassland (13%), Shrubland (8%), Agriculture 
(1.2%), Residential and commercial (1%)  

Identified Sources Flow alterations from water diversions, highway/road/bridge 
runoff (non-construction related), loss of riparian habitat, 
municipal point source discharges, on-site treatment systems 
(septic systems and similar decentralized systems), rangeland 
grazing, streambank modifications/destabilization. 

Land Management U.S.Forest Service (38%), Mescalero Apache Reservation (33%), 
Private (26%), State (2.1%), BLM (1.3%) 

Priority Ranking High 

TMDL for: 

     Plant Nutrients: 

          Total Phosphorus 

 

          Total Nitrogen 

 

 

WLA(2.16) + LA(0.34) + BL(0.09)a + MOS(0.13) = 2.72 lbs/day 

WLA(18.9) + LA(5.28) + BL(1.66)a + MOS(1.36) = 27.2 lbs/day 

 

a  BL = Background Load, or load attributable to natural sources (in lbs/day). 
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TOTAL MAXIMUM DAILY LOAD FOR 

TEMPERATURE and TURBIDITY 
RIO RUIDOSO (US HIGHWAY 70 TO MESCALERO APACHE BOUNDARY) 

 

 

New Mexico Standards Segment Pecos River Basin 20.6.4.209 

Waterbody Identifier Rio Ruidoso (US Highway 70 to Mescalero Apache bnd) 

NM-2209.A_20 (formerly NM-PR8-50000) 

Segment Length 12.4 miles 

Parameters of Concern Temperature, Turbidity 

Uses Affected High Quality Coldwater Fishery 

Geographic Location Rio Hondo USGS Hydrologic Unit Code 13060008 

Scope/size of Watershed 152.65 mi2

Land Type Arizona/New Mexico Mountains Ecoregion (23) 

Land Use/Cover Forest (93%), Grassland (3.5%), Shrubland (1.2%), Residental 
and commercial (1.6%), Agriculture (<1%), Water (<1%) 

Identified Sources Loss of riparian habitat, municipal point source discharges, on-
site treatment systems (septic systems and similar decentralized 
systems), rangeland grazing, site clearance (land development or 
redevelopment), streambank modifications/destabilization. 

Land Management Mescalero Apache Reservation (61%), U.S. Forest Service (22%), 
Private (16%), State (<1%) 

Priority Ranking High 

TMDL for: 

    Temperature 

     Turbidity 

 

WLA (0) + LA (105.07) + MOS (11.67) =116.74 j/m2/sec/day 

WLA (0) + LA (267) + MOS (89) = 356 lbs/day 

 

  7


	FINAL APPROVED TOTAL MAXIMUM DAILY LOAD (TMDL) FOR THE RIO HONDO WATERSHED (LINCOLN COUNTY) PECOS RIVER TO HEADWATERS
	TABLE OF CONTENTS 
	LIST OF TABLES 
	 LIST OF FIGURES 
	LIST OF PHOTOS 
	LIST OF APPENDICES 
	LIST OF ABBREVIATIONS 

	EXECUTIVE SUMMARY 
	Summary Table:  TMDL for Bacteria - Carrizo Creek (Rio Ruidoso to Mescalero Apache Boundary)
	Summary Table:  TMDL for Bacteria - Rio Bonito (Angus Canyon to Headwaters)
	Summary Table:  TMDL for Bacteria - Rio Hondo (Perennial Reaches Pecos River to Rio Ruidoso)
	Summary Table:  TMDL for Plant Nutrients - Rio Ruidoso (Rio Bonito to US Highway 70)
	Summary Table:  TMDL for Temperature and Turbidity - Rio Ruidoso (US Highway 70 to Mescalaro Apache Boundary)

	1.0 INTRODUCTION 
	2.0 RIO HONDO BACKGROUND 
	2.1 Location Description  
	Figure 2.1  Rio HondoWatershed Land Use and 2003 Sampling Stations 
	Figure 2.2  Rio Hondo Watershed Land Ownership 

	2.2 Geology and History 
	Table 2.1 Geologic Unit Definitions for the Rio Hondo
	Figure 2.3  Rio Hondo Watershed Geology 

	2.3 Water Quality Standards 
	2.4 Intensive Water Quality Sampling 
	2.4.1 Survey Design 
	Table 2.2 SWQB 2003 Rio Hondo Sampling Stations
	2.4.2 Hydrologic Conditions 
	Figure 2.4  Daily Mean Streamflow: USGS 08387000 Rio Ruidoso at Hollywood, NM (2003) 
	Figure 2.5  Daily Mean Streamflow: USGS 08389055 Rio Bonito near Lincoln, NM (01-02) and SWQB measured streamflow at Rio Bonito near Lincoln, NM (2003) 



	3.0 INDIVIDUAL WATERSHED DESCRIPTIONS 
	3.1 Carrizo Creek Subwatershed 
	3.2 Rio Bonito Subwatershed 
	3.3 Rio Hondo Watershed 
	3.4 Rio Ruidoso Subwatershed 

	4.0 BACTERIA 
	Table 4.1. Summary of Assessment Units Impaired for Bacteria in the Rio Hondo Basin
	4.1 Target Loading Capacity 
	4.2 Flow 
	4.3 Calculations 
	Table 4.2. Criteria concentrations and flow values for allowable load calculations
	Table 4.3. Calculation of Target Loads for Fecal Coliform

	4.4 Waste Load Allocations and Load Allocations 
	4.4.1 Waste Load Allocation 
	4.4.2 Load Allocation 
	Table 4.4. Calculation of TMDLs for Fecal Coliform
	Table 4.5. Calculation of Measured Loads for Fecal Coliform
	Table 4.6. Calculation of Load Reduction for Fecal Coliform


	4.5 Identification and Description of Pollutant Sources 
	Table 4.7. Pollutant Source Summary for Fecal Coliform

	4.6 Linkage Between Water Quality and Pollutant Sources 
	4.7 Margin of Safety (MOS) 
	4.8 Consideration of Seasonal Variability 
	4.9 Future Growth 

	5.0 NUTRIENTS 
	Figure 5.1.   Nutrient Conceptual Model  (USEPA 1999) 
	5.1 Target Loading Capacity 
	Table 5.1. USEPA’s Recommended Nutrient Criteria for Ecoregion II (Western Forested Mountains), Level III Ecoregion 23 (AZ/NM Mountains)
	Table 5.2. N:P ratios for Rio Ruidoso water samples
	Table 5.3. Numeric Targets

	5.2 Flow  
	Figure 5.2.   Monthly Mean Streamflow at USGS Stream Gage 08387000 (1953-2005) 

	5.3 Calculations 
	Table 5.4. Estimates of Annual Target Loads for TP and TN: Rio Ruidoso (Rio Bonito to US Highway 70)
	Table 5.5 SWQB data that exceeded the numeric criteria for TP and TN: Rio Ruidoso (Rio Hondo to US Hwy 70 Bridge)
	Table 5.6. Estimates of Annual Measured Loads for TP and TN: Rio Ruidoso (Rio Bonito to US Highway 70)

	5.4 Waste Load Allocations and Load Allocations 
	5.4.1 Waste Load Allocation 
	Table 5.7 Allowable TP effluent concentration and WLA to meet water quality standards in the Rio Ruidoso (Rio Bonito to US Highway 70)
	Table 5.8 Allowable TN effluent concentration and WLA to meet water quality standards in the Rio Ruidoso (Rio Bonito to US Highway 70)

	5.4.2 Background Load 
	Table 5.9. Calculated Annual TP and TN Background Loads to the Rio Ruidoso

	5.4.3 Load Allocation 
	Table 5.10. Calculation of Annual TMDL for TP and TN
	Figure 5.3.   Annual TMDL for Total Phosphorus 
	Figure 5.4.   Annual TMDL for Total Nitrogen 
	Table 5.11. Calculation of Load Reduction for TP and TN


	5.5 Identification and Description of Pollutant Sources 
	Table 5.12 Pollutant Source Summary for Total Phosphorus
	Table 5.13 Pollutant Source Summary for Total Nitrogen

	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 TEMPERATURE 
	6.1 Target Loading Capacity 
	Table 6.1 Rio Hondo Watershed Thermograph Sites
	Figure 6.1  Rio Hondo Thermograph sites 

	6.2 Calculations 
	6.3 Waste Load Allocations and Load Allocations 
	6.3.1 Waste Load Allocation 
	6.3.2 Load Allocation 
	Figure 6.2   Example of SSTEMP input and output for Rio Ruidoso 
	6.3.2.1 Temperature Allocations as Determined by % Total Shade and Width-to-Depth Ratios  
	Table 6.2 SSTEMP Model Results for Rio Ruidoso (US Highway 70 to Mescalero boundary)
	Figure 6.3   Example of SSTEMP sensitivity analysis for Rio Ruidoso 
	Figure 6.4 Air and water thermograph data for Rio Ruidoso
	Figure 6.5 Air and water thermograph data for Rio Bonito
	Table 6.3 Calculation of TMDLs for Temperature
	Table 6.4 Calculation of Load Reduction for Temperature



	6.4 Identification and Description of pollutant source(s)  
	Table 6.5 Pollutant source summary for Temperature

	6.5 Linkage of Water Quality and Pollutant Sources  
	Figure 6.6  Factors That Impact Water Temperature 

	6.6 Margin of Safety (MOS) 
	6.7 Consideration of seasonal variation 
	6.8 Future Growth 

	7.0 TURBIDITY 
	7.1 Target Loading Capacity 
	Table 7.1 TSS, turbidity, and flow data for Rio Ruidoso (US Highway 70 to Mescalero Apache bnd)
	Figure 7.1  Relationship between TSS and Turbidity at Rio Ruidoso (US Highway 70 to Mescalero Apache boundary). 

	7.2 Flow 
	Table 7.2 Flow and turbidity exceedence data for Rio Ruidoso.
	Figure 7.2  Relationship between flow and turbidity exceedences for Rio Ruidoso. 

	7.3 Calculations 
	Table 7.3 Calculation of target loads for turbidity (expressed as TSS)
	Table 7.4 Calculation of measured loads for turbidity (expressed as TSS)

	7.4 Waste Load Allocations and Load Allocations  
	7.4.1 Waste Load Allocation 
	7.4.2 Load Allocation 
	Table 7.5 Calculation of TMDL for turbidity
	Table 7.6 Calculation of load reduction for turbidity (expressed as TSS)


	7.5 Identification and Description of pollutant source(s)   
	Table 7.7 Pollutant source summary for turbidity on Rio Ruidoso

	7.6 Linkage of Water Quality and Pollutant Sources  
	7.7 Margin of Safety (MOS) 
	7.8 Consideration of Seasonal Variation 
	7.9 Future Growth 

	8.0 MONITORING PLAN 
	9.0 IMPLEMENTATION OF TMDLS  
	9.1 Coordination 
	9.2 Time Line 
	9.3 Clean Water Act §319(h) Funding Opportunities 
	Table 9.1 Proposed Implementation Timeline

	9.4 Other Funding Opportunities and Restoration Efforts in the Rio Hondo Basin 

	10.0  ASSURANCES 
	11.0 PUBLIC PARTICIPATION 
	12.0 REFERENCES 

	APPENDIX A - FECAL COLIFORM DATA
	APPENDIX B - 4Q3 LOW-FLOW
	1. 4Q3 flow at USGS Streamflow Gage 08387000 (Rio Ruidoso at Hollywood, NM) in cubic feet per second
	2. 4Q3 flow at UNGAGED locations
	3. Seasonal 4Q3 and 7Q2 flow at USGS Streamflow Gage 08387000 (Rio Ruidoso at Hollywood, NM) in cubic feet per second
	4. Seasonal 4Q3 flow at Rio Ruidoso (Rio Bonito to U.S. Highway 70) (ungaged site)

	APPENDIX C - POLLUTANT SOURCE(S) DOCUMENTATION PROTOCOL
	Field Sheet for Carrizo Creek (Rio Ruidoso to headwaters)
	Field Sheet for Rio Bonito (Rio Ruidoso to NM 48 near Angus)
	Field Sheet for Rio Bonito (NM 48 near Angus to headwaters)
	Field Sheet for Rio Hondo (Pecos R. to Rio Ruidoso)
	Field Sheet for Rio Ruidoso (Rio Bonito to US Highway 70)
	Field Sheet for Rio Ruidoso (US Hwy 70 to Mescalero Apache Bnd.)

	APPENDIX D - ALGAL GROWTH POTENIAL ASSAY (AGP)
	Algal Growth Potential (AGP) AssaysonWater from the Rio Ruidoso
	Background
	Results
	Productivity of algae as influenced by Nitrogen addition.
	Productivity of algae as influenced by Phosphorus addition.

	Productivity
	1. Status of water in Rio Ruidoso water at the three sites equivalent.
	2. Effect of N addition to the sites
	3. Effect of P addition to the three sites
	4. General comments



	APPENDIX E - CONVERSION FACTOR DERIVATION
	CONVERSION FACTOR DERIVATION

	APPENDIX F - NUTRIENT DATA from SWQB and Livingston Associates, P.C.
	APPENDIX G - THERMOGRAPH SUMMARY DATA AND GRAPHICS
	G1.0 Rio Ruidoso (Seeping Springs Lake to Mescalero Apache boundary)
	Rio Ruidoso at Hwy 70 above WWTP
	Rio Ruidoso at Mescalero boundary

	APPENDIX H HYDROLOGY, GEOMETRY, AND METEROLOGICAL INPUT DATA FOR SSTEMP
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ACRONYMS

	H 1.0  INTRODUCTION
	Table H.1 Assessment Units and Modeled Dates

	H 2.0 HYDROLOGY
	H 2.1 Segment Inflow
	Table H.2 Drainage Areas for Estimating Flow by Drainage Area Ratios
	Table H.3 Parameters for Estimating Flow using USGS Regression Model
	Table H.4 Inflow

	H 2.2 Inflow Temperature
	Table H.5 Mean Daily Water Temperature

	H 2.3 Segment Outflow
	Table H.6 Segment Outflow
	Table H.7 SWQB 2003 Measured Discharge-Rio Bonito and Rio Ruidoso

	H 2.4 Accretion Temperature
	Table H.8 Mean Annual Air Temperature as an Estimate for Accretion Temperature


	H 3.0 GEOMETRY
	H 3.1 Latitude
	Table H.9 Assessment Unit Latitude

	H 3.2 Dam at Head of Segment
	Table H.10 Presence of Dam at Head of Segment

	H3.3 Segment Length
	Table H.11 Segment Length

	H 3.4 Upstream Elevation
	Table H.12 Upstream Elevations

	H 3.5 Downstream Elevation
	Table H.13 Downstream Elevations

	H 3.6 Width's A and Width’s B Term
	Table H.14 Width’s A and Width’s B Terms
	Figure H.1 Wetted Width versus Flow for Assessment Unit NM-2209.A_10
	Figure H.2 Wetted Width versus Flow for Assessment Unit NM-2209.A_20

	H3.7 Manning's n or Travel Time

	H 4.0 METEOROLOGICAL PARAMETERS
	H 4.1 Air Temperature
	Table H.16 Mean Daily Air Temperature

	H 4.2 Maximum Air Temperature
	H 4.3 Relative Humidity
	Table H.17 Mean Daily Relative Humidity

	H 4.4 Wind Speed
	Table H.18 Mean Daily Wind Speed

	H 4.5 Ground Temperature
	Table H.19 Mean Annual Air Temperature as an Estimate for Ground Temperature

	H 4.6 Thermal Gradient
	H 4.7 Possible Sun
	H 4.8 Dust Coefficient
	H 4.9 Ground Reflectivity
	H 4.10 Solar Radiation
	Table H.20 Mean Daily Solar Radiation


	H 5.0 SHADE
	Table H.21 Percent Shade

	H 6.0 REFERENCES

	APPENDIX I - PUBLIC PARTICIPATION PROCESS FLOWCHART
	APPENDIX J - RESPONSE TO COMMENTS
	Comment Set A:  Residents of the Rio Ruidoso/Rio Hondo Valley
	NMED/SWQB Response

	Comment Set B:  Robert L. Trimble, COE Ranch, Glencoe, New Mexico
	NMED/SWQB Response





