
 
 

11.0 REFERENCES 

American Public Health Association, American Water Works Association, and Water 
Environment Federation.  1998.  Standard Methods for the Examination of Water and 
Wastewater, 20th Edition. 

 
Barbour, Michael T., Jeroen Gerritsen, Blaine D. Snyder, and James B. Stribling.  1999.  Rapid 

Bioassessment Protocols for Use in Streams and Wadeable Rivers:  Periphyton, Benthic 
Macroinvertebrates, and Fish.  Second Edition.  EPA 841/B-99/002.  Office of Water, 
Washington, DC.   

 
Bartholow, J.M.  2002.  SSTEMP for Windows:  The Stream Segment Temperature Model 

(Version 2.0). U.S. Geological Survey computer model and documentation.  Available on 
the internet at http://www.fort.usgs.gov.  Revised August 2002.   

 
Behnke, R.J. and M. Zarn. 1976. Biology and management of threatened and endangered 

western trouts. USDA Forest Service, General Technical Report RM-28. Fort Collins, 
CO. 45 pp. 

 
Bionomics Southwest.  2003.  Watershed Implementation Plan (WIP) for the Comanche Creek 

Watershed.  Prepared for the Quivira Coalition.  June. 
 
Carlson, Alvar W.  1975.  Spanish-American acquisition of cropland within the Northern Pueblo 

Inidian Grants, New Mexico.  Ethnohistory.  Vol. 22, No. 2., pp. 95-108. 
 
Constantz, J, C.L. Thomas, and G. Zellweger.  1994.  Influence of diurnal variations in stream 

temperature on streamflow loss and groundwater recharge.  Water Resources Research 
30:3253-3264. 

 
Ebright, Malcolm.  1994.  Land grants and lawsuits in northern New Mexico.  1st Edition.  

University of New Mexico Press, Albuquerque, NM. 
 
Energy, Minerals, and Natural Resources Department (EMNRD), New Mexico.  1983.  Water 

Quality Protection Guidelines for Forestry Operations in New Mexico.  New Mexico  
State Forestry (NMSF) Division. 

 
Federal Interagency Stream Restoration Working Group (FISRWG).  1998.  Stream Corridor 

Restoration – Principles, Processes, and Practices.  Government Printing Office Item 
No. 0120-A; SuDocs No. A 57.6/2:EN 3/PT.653.  ISBN-0-934213-59-3.  October. 

 
Martinez, Rowena (ed.).  1968.  Land Grants in Taos Valley.  Taos County Historical Society, 

Publication No. 2. 
 
Minshall, G.W. 1984. Aquatic insect-substratum relationships. In The Ecology of Aquatic 

Insects, Resh and Rosenberg (eds.)  Praeger Publishers, New York, NY. 

 104

http://www.fort.usgs.gov/


 
 

 
Mount, D.I. 1969. Developing thermal requirements for freshwater fishes. In Biological Aspects 

of Thermal Pollution.  Krenkel and Parker (eds.),  Vanderbilit University Press, 
Nashville, TN. 

 
National Park Service (NPS).  2002.  National Wild and Scenic Rivers System:  Rio Grande, New 

Mexico.  Available on the internet at:  http://www.nps.gov/rivers/. 
 
New Mexico Environmental Improvement Division (EID).  1981.  Point Source Waste Load 

Allocation for the Twining Water and Sanitation District.  Water Pollution Control 
Bureau, Health and Environment Department.  November. 

 
New Mexico Environment Department/Surface Water Quality Bureau (NMED/SWQB).  1999a.  

Total Maximum Daily Load for Turbidity, Stream Bottom Deposits, and Total 
Phosphorus on Cordova Creek.  Approved December 17, 1999. 

 
———.  1999b.  Draft pollutant source documentation protocol.  Available on the internet at 

http://www.nmenv.state.nm.us/swqb/links.html.  
 
———.  2000a.  Special Water Quality Survey of the Upper Rio Grande Watershed Between the 

New Mexico–Colorado Border and Pilar, Rio Arriba and Taos Counties, New Mexico, 
May – October, 2000.  Santa Fe, NM. 

 
———.  2000b.  Quality Assurance Project Plan for Water Quality Management Programs.  

Surface Water Quality Bureau.  QTRCK No. Q-00-234.  October 24. 
 
———.  2002.  303(d) list 
 
———.  2004b.  State of New Mexico Procedures for Assessing Standards Attainment for the 

Integrated §303(d)/§305(b) Water Quality Monitoring and Assessment Report.  January.  
Available online at http://www.nmenv.state.nm.us/swqb/links.html.  

 
New Mexico Administrative Code (NMAC).  2002.  State of New Mexico Standards for 

Interstate and Intrastate Streams.  20.6.4.  New Mexico Water Quality Control 
Commission.  As amended through October 11, 2002. 

 
Pennsylvania Department of Environmental Resources.  1986.  A Streambank Stabilization and 

Management Guide for Pennsylvania Landowners.  Division of Scenic Rivers 
 
Relyea, C.D., C. W. Marshall, and R.J. Danehy. 2000. Stream insects as indicators of fine 

sediment. Stream Ecology Center, Idaho State University, Pocatello, ID. Presented at 
WEF 2000 Watershed Management Conference. 

 
Rosgen, D.  1996.  Applied River Morphology.  Wildland Hydrology, Pagosa Springs, CO.   
 

 105

http://www.nps.gov/rivers/
http://www.nmenv.state.nm.us/swqb/links.html
http://www.nmenv.state.nm.us/swqb/links.html


 
 

Rosgen, D.  1997.  A Geomorphological Approach to Restoration of Incised Rivers.  In 
Management of Landscapes Disturbed by Channel Incision.  Univ. Miss., Oxford, MS.   

 
Thomas, Blakemore E., H.W. Hjalmarson, and S.D. Waltemeyer.  1997.  Methods for Estimating 

Magnitude and Frequency of Floods in the Southwestern United States.  USGS Water-
Supply Paper 2433. 

 
U.S. Department of Agriculture (USDA).  1998.  WinXSPRO A Channel Cross Section Analyzer. 

West Consultants Inc. San Diego, CA. 
 
———.  2002.  Soil and Water Conservation Practices Handbook.  Forest Services Handbook 

2509.22.  Albuquerque, NM.  May. 
 
U.S. District Court for the District of New Mexico.  1997.  Forest Guardians and Southwest 
Environmental Center (Plaintiffs) v. Carol Browner, in her official capacity as Administrator, 
EPA (Defendant):  Joint Motion for Entry of Consent Decree.  April 29.  Online at 
www.nmenv.state.nm.us/swqb/CDNM.html. 
 
U.S. Environmental Protection Agency (EPA).  1991.  Monitoring Guidelines to Evaluate Effects 

of Forestry Activities Activities on Streams in the Pacific Northwest and Alaska.  EPA 
910/9-91/001.  Seattle, WA.   

 
———.  1993.  Guidance specifying management measures for sources of nonpoint pollution in 

coastal waters.  EPA-840-B-92-002. Washington, D.C. 
 
———.  1999.  Draft Guidance for Water Quality-based Decisions:  The TMDL Process 

(Second Edition).  EPA 841-D-99-001.  Office of Water, Washington, D.C.  August. 
 
U.S. Geological Survey (USGS).  2002a.  Input and Output to a Watershed Data Management 

File (Version 4.1).  Hydrologic Analysis Software Support Program.  Available on the 
internet at  http://water.usgs.gov/software/surface_water.html .   

 
———.  2002b.  Surface-Water Statistics (Version 4.1).  Hydrologic Analysis Software Support 

Program.  Available on the internet at  http://water.usgs.gov/software/surface_water.html.  
 
Vandiver, Steven E.  1999.  Controversy Continues on the Costilla Creek Compact.  Colorado 

Stream Lines:  Quarterly Newsletter of the Division of Water Resources.  Vol. XIII, 
No.3. 

 
Waltemeyer, Scott D.  2002.  Analysis of the Magnitude and Frequency of the 4-Day Annual 

Low Flow and Regression Equations for Estimating the 4-Day, 3-Year Low-Flow 
Frequency at Ungaged Sites on Unregulated Streams in New Mexico.  USGS Water-
Resources Investigations Report 01-4271.  Albuquerque, New Mexico. 

 

 106

http://www.nmenv.state.nm.us/swqb/CDNM.html
http://water.usgs.gov/software
http://water.usgs.gov/software


 
 

 107

Westphall, Victor.  1983.  Mercedes Reales:  Hispanic Land Grants of the Upper Rio Grande 
Region.  New Mexico Land Grant Series, John R. Van Ness (ed.).  University of New 
Mexico Press, Albuquerque, NM. 

 
Wohlman, M.G.  1954.  A method of sampling coarse riverbed material.  Transactions of 

American Geophysical Union.  Vol. 35, pp. 951-956. 
 
 


	DRAFT Total Maximum Daily Load (TMD) for the Upper Rio Grande Watershed (Part 1)
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF PHOTOS
	LIST OF APPENDICES
	LIST OF ABBREVIATIONS


	EXECUTIVE SUMMARY
	Summary:  Temperature TMDL for Comanche Creek
	Summary:  Temperature TMDL for Costilla Creek
	Summary:  Temperature TMDL for Rio de los Pinos
	Summary:  Specific Conductance and Temperature TMDLs for Rio Fernando de Taos
	Summary:  Temperature TMDL for Rio Grande
	Summary:  Specific Conductance TMDL for Rio Grande del Rancho
	Summary:  Temperature TMDL for Rio Hondo
	Summary:  Temperature TMDL for Rio Pueblo de Taos
	Summary:  Temperature and Stream Bottom Deposits TMDLs for Rio Pueblo de Taos
	Summary:  Temperature TMDL for Rio Pueblo de Taos
	Summary:  Temperature TMDL for Rio San Antonio

	1.0 INTRODUCTION
	2.0 UPPER RIO GRANDE (PART 1) BACKGROUND
	2.1 Location Description and History
	2.2 Water Quality Standards
	2.3 Intensive Water Quality Sampling
	2.3.1 Survey Design
	2.3.2 Hydrologic Conditions


	3.0 INDIVIDUAL WATERSHED DESCRIPTIONS
	3.1 Rio Costilla
	3.2 Rio de los Pinos and Rio San Antionio
	3.3 Upper Rio Grande
	3.4 Rio Hondo
	3.5 Rio Pueblo de Taos

	4.0 SPECIFIC CONDUCTANCE
	4.1 Target Loading Capacity
	4.2 Flow
	4.3 Calculations
	4.4 Waste Load Allocations and Load Allocations
	4.4.1 Waste Load Allocation
	4.4.2 Load Allocation

	4.5 Identification and Description of Pollutant Source(s)
	4.6 Link Between Water Quality and Pollutant Sources
	4.7 Margin of Safety
	4.8 Consideration of Seasonal Variation
	4.9 Future Growth

	5.0 STREAM BOTTOM DEPOSITS
	5.1 Target Loading Capacity
	5.2 Flow
	5.3 Calculations
	5.4 Waste Load Allocations and Load Allocations
	5.4.1 Waste Load Allocation
	5.4.2 Load Allocation

	5.5 Identification and Description of Pollutant Source(s)
	5.6 Linkage of Water Quality and Pollutant Sources
	5.7 Margin of Safety (MOS)
	5.8 Consideration of Seasonal Variation
	5.9 Future Growth

	6.0 TEMPERATURE
	6.1 Target Loading Capacity
	6.2 Calculations
	6.3 Waste Load Allocations and Load Allocations
	6.3.1 Waste Load Allocation
	6.3.2 Load Allocation
	6.3.2.1 Temperature Allocations as Determined by % Total Shade and Width-to-Depth Ratios


	6.4 Identification and Description of pollutant source(s)
	6.5 Linkage of Water Quality and Pollutant Sources
	6.6 Margin of Safety (MOS)
	6.7 Uncertainty
	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

	9.0 ASSURANCES
	10.0 PUBLIC PARTICIPATION
	11.0 REFERENCES
	Appendices
	Appendix A:  Conversion Factor Derivation
	TMDL Calculation/Conversion Factor Derivation

	Appendix B:  Pollutant Source(s) Documentation Protocol
	Pollutant Source Documentation Steps
	Field Sheet:  Rio Grande, NM-2119.05, Temperature
	Field Sheet:  Rio Pueblo de Taos, NM-2119.20, Temperature
	Field Sheet:  Rio Pueblo de Taos, NM-2119.30, Stream Bottom Deposits
	Field Sheet:  Rio Pueblo de Taos, NM-2119.30, Temperature
	Field Sheet:  Rio Pueblo de Taos, NM-2120A.511, Temperature
	Field Sheet:  Rio Grande de Rancho, NM-2120.A_501, Conductivity
	Field Sheet:  Rio Fernando de Taos, NM-2120.A_512, Temperature
	Field Sheet:  Rio Fernando de Taos, NM-2120.A_512, Conductivity
	Field Sheet:  Rio Hondo, NM-2120.A_600, Temperature
	Field Sheet:  Costilla Creek, NM-2120.A_820, Temperature
	Field Sheet:  Rio de los Pinos, NM-2120.A_900, Temperature
	Field Sheet:  Comanche Creek, NM-2120.A_827, Temperature
	Field Sheet:  Rio San Antonio, NM-2120.A_901, Temperature

	Appendix C:  Cross-Section Survey, Pebble Count, and Habitat Field Data
	Appendix D:  Thermograph Summary Data and Graphics
	Comanche Creek (Costilla Creek to Little Costilla Creek)
	Costilla Creek (Diversion above Costilla to Comanche Creek)
	Rio Fernando de Taos (Rio Pueblo de Taos to headwaters)
	Rio Grande (Red River to CO border)
	Rio Hondo (Rio Grande to USFS boundary)
	Rio de los Pinos (CO border to headwaters)
	Rio Pueblo de Taos (Rio Grande to Arroyo del Alamo)
	Rio Pueblo de Taos (Arroyo del Alamo to Rio Grande del Rancho)
	Rio Pueblo de Taos (Rio Grande del Rancho to Taos Pueblo Boundary)
	Rio San Antonio (Montoya Canyon to headwaters)

	Appendix E:  Hydrology, Geometry, and Meterological Input Data for SSTEMP
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ACRONYMS
	INTRODUCTION
	HYDROLOGY
	Segment Inflow
	Inflow Temperature
	Segment Outflow
	Accretion Temperature

	GEOMETRY
	Latitude
	Dam at Head of Segment
	Segment Length
	Upstream Elevation
	Downstream Elevation
	Width's A and Width’s B Term
	Width’s B-Term for Assessment Unit NM-2120.A_827
	SUMMARY OUTPUT
	Regression Equation

	SUMMARY OUTPUT
	Regression Equation


	Width’s B-Term for Assessment Unit NM-2120.A_820
	SUMMARY OUTPUT
	Regression Equation

	SUMMARY OUTPUT
	Regression Equation


	Width’s B-Term for Assessment Unit NM-2120.A_512
	SUMMARY OUTPUT
	Regression Equation

	SUMMARY OUTPUT
	Regression Equation


	Width’s B-Term for Assessment Unit NM-2119_05
	SUMMARY OUTPUT
	Regression Equation

	SUMMARY OUTPUT
	Regression Equation


	Width’s B-Term for Assessment Unit NM-2120.A_600
	SUMMARY OUTPUT
	Regression Equation


	Width’s B Term for Assessment Unit NM-2120.A_900
	Rio de los Pinos at USGS Gage
	SUMMARY OUTPUT
	Regression Equation

	SUMMARY OUTPUT
	Regression Equation


	Width’s B-Term for Assessment Unit NM-2119_20
	SUMMARY OUTPUT
	Regression Equation


	Width’s B-Term for Assessment Unit NM-2119_30
	SUMMARY OUTPUT
	Regression Equation


	Width’s B-Term for Assessment Unit NM-2120.A_511
	SUMMARY OUTPUT
	Regression Equation


	Width’s B-Term for Assessment Unit NM-2120.A_901
	SUMMARY OUTPUT
	Regression Equation



	Manning's n or Travel Time

	METEOROLOGICAL PARAMETERS
	Air Temperature
	Maximum Air Temperature
	Relative Humidity
	Wind Speed
	Ground Temperature
	Thermal Gradient
	Possible Sun
	Dust Coefficient
	Ground Reflectivity
	Solar Radiation

	SHADE
	REFERENCES

	Appendix F:  SSTEMP Model Run Output
	Appendix G:  Public Participation Process Flowchart
	Flowchart

	Appendix H:  Response to Comments




