
 FINAL APPROVED  
 

TOTAL MAXIMUM DAILY LOAD (TMDL)  
 

FOR THE 
 

RIO HONDO WATERSHED  
(LINCOLN COUNTY) 

 
           PECOS RIVER TO HEADWATERS 
 

 
FEBRUARY 10, 2006 

 

 

http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/index.html


 
 

This page left intentionally blank.

 



 
 

 TABLE OF CONTENTS 

TABLE OF CONTENTS............................................................................................................................... i 
LIST OF TABLES.......................................................................................................................................iii 
LIST OF FIGURES ..................................................................................................................................... iv 
LIST OF PHOTOS ...................................................................................................................................... iv 
LIST OF APPENDICES.............................................................................................................................. iv 
LIST OF ABBREVIATIONS....................................................................................................................... v 
EXECUTIVE SUMMARY .......................................................................................................................... 2 
1.0 INTRODUCTION .............................................................................................................. 8 

2.0 RIO HONDO BACKGROUND......................................................................................... 9 
2.1 Location Description....................................................................................................... 9 
2.2 Geology and History ..................................................................................................... 12 
2.3 Water Quality Standards ............................................................................................... 15 
2.4 Intensive Water Quality Sampling................................................................................ 16 

2.4.1 Survey Design.................................................................................................... 16 
2.4.2 Hydrologic Conditions....................................................................................... 18 

3.0 INDIVIDUAL WATERSHED DESCRIPTIONS............................................................ 20 
3.1 Carrizo Creek Subwatershed......................................................................................... 20 
3.2 Rio Bonito Subwatershed ............................................................................................. 21 
3.3 Rio Hondo Watershed................................................................................................... 22 
3.4 Rio Ruidoso Subwatershed ........................................................................................... 23 

4.0 BACTERIA....................................................................................................................... 26 
4.1 Target Loading Capacity............................................................................................... 27 
4.2 Flow .............................................................................................................................. 27 
4.3 Calculations................................................................................................................... 27 
4.4 Waste Load Allocations and Load Allocations ............................................................ 29 

4.4.1 Waste Load Allocation ...................................................................................... 29 
4.4.2 Load Allocation ................................................................................................. 29 

4.5 Identification and Description of Pollutant Sources ..................................................... 31 
4.6 Linkage Between Water Quality and Pollutant Sources............................................... 32 
4.7 Margin of Safety (MOS)............................................................................................... 33 
4.8 Consideration of Seasonal Variability .......................................................................... 33 
4.9 Future Growth............................................................................................................... 33 

5.0 NUTRIENTS .................................................................................................................... 34 
5.1 Target Loading Capacity............................................................................................... 36 
5.2 Flow .............................................................................................................................. 39 
5.3 Calculations................................................................................................................... 40 
5.4 Waste Load Allocations and Load Allocations ............................................................ 44 

5.4.1 Waste Load Allocation ...................................................................................... 44 
5.4.2 Background Load............................................................................................... 46 
5.4.3 Load Allocation ................................................................................................. 47 

5.5 Identification and Description of Pollutant Sources ..................................................... 49 

 i

http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/summary.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/01.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/02.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/03.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/04.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/05.pdf


 
 

5.6 Linkage Between Water Quality and Pollutant Sources............................................... 50 
5.7 Margin of Safety (MOS)............................................................................................... 52 
5.8 Consideration of Seasonal Variability .......................................................................... 53 
5.9 Future Growth............................................................................................................... 53 

6.0 TEMPERATURE ............................................................................................................. 54 
6.1 Target Loading Capacity............................................................................................... 54 
6.2 Calculations................................................................................................................... 57 
6.3 Waste Load Allocations and Load Allocations ............................................................ 57 

6.3.1 Waste Load Allocation ...................................................................................... 57 
6.3.2 Load Allocation ................................................................................................. 57 

6.3.2.1 Temperature Allocations as Determined by % Total Shade and Width-to-
Depth Ratios.................................................................................................................. 68 

6.4 Identification and Description of pollutant source(s) ................................................... 72 
6.5 Linkage of Water Quality and Pollutant Sources ......................................................... 73 
6.6 Margin of Safety (MOS)............................................................................................... 75 
6.7 Consideration of seasonal variation .............................................................................. 76 
6.8 Future Growth............................................................................................................... 76 

7.0 TURBIDITY..................................................................................................................... 78 
7.1 Target Loading Capacity............................................................................................... 78 
7.2 Flow .............................................................................................................................. 82 
7.3 Calculations................................................................................................................... 83 
7.4 Waste Load Allocations and Load Allocations ............................................................ 84 

7.4.1 Waste Load Allocation ...................................................................................... 84 
7.4.2 Load Allocation ................................................................................................. 85 

7.5 Identification and Description of pollutant source(s) ................................................... 85 
7.6 Linkage of Water Quality and Pollutant Sources ......................................................... 86 
7.7 Margin of Safety (MOS)............................................................................................... 88 
7.8 Consideration of Seasonal Variation ............................................................................ 88 
7.9 Future Growth............................................................................................................... 89 

8.0 MONITORING PLAN ..................................................................................................... 90 

9.0 IMPLEMENTATION OF TMDLS .................................................................................. 92 
9.1 Coordination ................................................................................................................. 92 
9.2 Time Line...................................................................................................................... 92 
9.3 Clean Water Act §319(h) Funding Opportunities......................................................... 92 
9.4 Other Funding Opportunities and Restoration Efforts in the Rio Hondo Basin ........... 93 

10.0 ASSURANCES ................................................................................................................ 94 

11.0 PUBLIC PARTICIPATION ............................................................................................. 96 

12.0 REFERENCES ................................................................................................................. 97 

 
 
 
 

 ii

http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/05.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/06.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/07.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/08.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/09.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/10.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/11.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/12.pdf


 
 

 LIST OF TABLES 

Table 2.1  Geologic Unit Definitions for the Rio Hondo ............................................................. 13 
Table 2.2  SWQB 2003 Rio Hondo Sampling Stations ................................................................ 17 
Table 4.1.  Summary of Assessment Units Impaired for Bacteria in the Rio Hondo Basin......... 26 
Table 4.2.  Criteria concentrations and flow values for allowable load calculations ................... 28 
Table 4.3.  Calculation of Target Loads for Fecal Coliform ........................................................ 28 
Table 4.4.  Calculation of TMDLs for Fecal Coliform................................................................. 29 
Table 4.5.  Calculation of Measured Loads for Fecal Coliform ................................................... 30 
Table 4.6.  Calculation of Load Reduction for Fecal Coliform.................................................... 30 
Table 4.7.  Pollutant Source Summary for Fecal Coliform .......................................................... 31 
Table 5.1.   USEPA’s Recommended Nutrient Criteria ............................................................. 37 
Table 5.2.   N:P ratios for Rio Ruidoso water samples............................................................... 38 
Table 5.3.   Numeric Targets....................................................................................................... 39 
Table 5.4.   Estimates of Annual Target Loads for TP and TN .................................................. 41 
Table 5.5   SWQB data that exceeded the numeric criteria for TP and TN............................... 42 
Table 5.6.   Estimates of Annual Measured Loads for TP and TN............................................. 43 
Table 5.7   Allowable TP effluent concentration and WLA to meet water quality standards ... 45 
Table 5.8   Allowable TN effluent concentration and WLA to meet water quality standards .. 45 
Table 5.9.   Calculated Annual TP and TN Background Loads to the Rio Ruidoso .................. 46 
Table 5.10.   Calculation of Annual TMDL for TP and TN ......................................................... 47 
Table 5.11.   Calculation of Load Reduction for TP and TN........................................................ 48 
Table 5.12   Pollutant Source Summary for Total Phosphorus.................................................... 49 
Table 5.13   Pollutant Source Summary for Total Nitrogen ........................................................ 50 
Table 6.1  Rio Hondo Watershed Thermograph Sites .................................................................. 54 
Table 6.2  SSTEMP Model Results for Rio Ruidoso (US Highway 70 to Mescalero boundary) 69
Table 6.3  Calculation of TMDLs for Temperature...................................................................... 72 
Table 6.4  Calculation of Load Reduction for Temperature......................................................... 72 
Table 6.5  Pollutant source summary for Temperature................................................................. 73 
Table 7.1 TSS, turbidity, and flow data for Rio Ruidoso ............................................................. 80 
Table 7.2 Flow and turbidity exceedence data for Rio Ruidoso................................................... 82 
Table 7.3  Calculation of target loads for turbidity (expressed as TSS) ....................................... 83 
Table 7.4  Calculation of measured loads for turbidity (expressed as TSS)................................. 84 
Table 7.5  Calculation of TMDL for turbidity.............................................................................. 85 
Table 7.6 Calculation of load reduction for turbidity (expressed as TSS).................................... 85 
Table 7.7 Pollutant source summary for turbidity on Rio Ruidoso .............................................. 86 
Table 9.1   Proposed Implementation Timeline............................................................................ 93 

 

 iii

http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/02.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/04.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/05.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/06.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/07.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/09.pdf


 
 

LIST OF FIGURES 

Figure 2.1  Rio HondoWatershed Land Use and 2003 Sampling Stations................................... 10 
Figure 2.2  Rio Hondo Watershed Land Ownership..................................................................... 11 
Figure 2.3  Rio Hondo Watershed Geology.................................................................................. 14 
Figure 2.4  Daily Mean Streamflow: USGS 08387000 Rio Ruidoso at Hollywood, NM (2003) 18
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)................................ 19 
Figure 5.1.   Nutrient Conceptual Model  (USEPA 1999) ........................................................... 35 

 Figure 5.2.  
 
Annual TMDL for Total Phosphorus....................................................................... 47 

Figure 5.3.  
 
Annual TMDL for Total Nitrogen ........................................................................... 48 

Figure 6.1  Rio Hondo Thermograph sites.................................................................................... 56 
Figure 6.2   Example of SSTEMP input and output for Rio Ruidoso .......................................... 64 
Figure 6.3   Example of SSTEMP sensitivity analysis for Rio Ruidoso ...................................... 70 
Figure 6.4   Air and water thermograph data for Rio Ruidoso ..................................................... 71 
Figure 6.5   Air and water thermograph data for Rio Bonito........................................................ 71 
Figure 6.6  Factors That Impact Water Temperature.................................................................... 75 
Figure 7.1  Relationship between TSS and Turbidity at Rio Ruidoso (US Highway 70 to 

Mescalero Apache boundary). .............................................................................................. 81 
Figure 7.2  Relationship between flow and turbidity exceedences for Rio Ruidoso.................... 83 

 
 

LIST OF PHOTOS 
 
Photo 3.1 Carrizo Creek at Two Rivers Park (June 10, 2003)...................................................... 20 
Photo 3.2 Rio Bonito at Apple Orchard site (February 18, 2003) ................................................ 21 
Photo 3.3 Rio Bonito above Bonito Lake at FR 107 (March 4, 2003) ......................................... 22 
Photo 3.4 Rio Hondo at Rio Hondo Land and Cattle property (March 18, 2003)........................ 23 
Photo 3.5 Rio Ruidoso at Mescalero Apache Boundary (June 10, 2003)..................................... 24 
Photo 3.6 Rio Ruidoso at U.S. Highway 70 (September 24, 2003).............................................. 25 
Photo 3.7 Rio Ruidoso at U.S. Highway 70 (June 11, 2003) ....................................................... 25 
 

 LIST OF APPENDICES 

Appendix A Fecal Coliform Data 
Appendix B  4Q3 Low-Flow 
Appendix C  Pollutant Source(s) Documentation Protocol 
Appendix D Algae Growth Potential Assay 
Appendix E Conversion Factor Derivation 
Appendix F Ambient Nutrient Data 
Appendix G  Thermograph Summary Data and Graphics 
Appendix H Hydrology, Geometry, and Meteorological Input Data for SSTEMP 
Appendix I Public Participation Process Flowchart 
Appendix J Response to Comments 

 iv

http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/02.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/05.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/06.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/07.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/03.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/a.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/b.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/c.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/d.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/e.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/f.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/g.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/h.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/i.pdf
http://www.nmenv.state.nm.us/swqb/RioHondo-LincolnCounty/j.pdf


 
 

 LIST OF ABBREVIATIONS 

4Q3 4-Day, 3-year low-flow frequency 
BLM Bureau of Land Management 
BMP Best management practices 
CFR Code of Federal Regulations 
cfs Cubic feet per second 
CGP Construction general storm water permit 
cms Cubic meters per second 
CWA Clean Water Act 
CWF Coldwater Fishery 
oC Degrees Celcius 
oF Degrees Farenheit 
EPT Ephemeroptera/Plecoptera/Tricoptera 
FR Forest Road 
GIS Geographic Information Systems 
GPS Global Positioning System 
HBI Hilsenhoff’s Biotic Index 
HQCWF High quality cold water fishery 
HUC Hydrologic unit code 
IOWDM Input and Output for Watershed Data Management 
j/m2/s Joules per square meter per second 
LA Load allocation 
lb/day Pounds 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 Genral Storm Water Permit  
NM New Mexico 
NMAC New Mexico Administrative Code 
NMED New Mexico Environment Department 
NPDES National Pollutant Discharge Elimination System 
NPS Nonpoint source 
NTU Nephelometric turbidity units 
QAPP Quality Assurance Project Plan 
RBP Rapid Bioassessment Protocol 
RFP Request for proposal 
SBD Stream bottom deposits 
SSTEMP Stream Segment Temperature Model 
SWPPP Storm Water Pollution Prevention Plan 
SWQB Surface Water Quality Bureau 
SWSTAT Surface Water Statistics 

 v



 
 

TMDL Total maximum daily load 
TSS Total suspended solids 
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 
WWTP Waste water treatment plant 
µmhos Micromhos 
µmhos/cm Micromhos per centimeter 

 vi


	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 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





