
 
 

 36

9.0 REFERENCES 

 
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.   

 
Chapman, D.W. and K.P. McLeod.  1987.  Development of Criteria for Fine Sediment in 

Northern Rockies Ecoregion.  United States Environment Protection Agency, Water 
Division, Report 910/9-87-162, Seattle, Washington, USA. 

 
Coleman, M.W., A. Gellis, D. Love, and R. Hadley.  1998.  Channelization Effects on the Río 

Puerco Above La Ventana, New Mexico. In Soil, Water, and Earthquakes Around 
Socorro, New Mexico: Friends of the Pleistocene, Rocky Mountain Cell, 1998 
Guidebook, Harrison and others (eds.). On the internet at 
http://climchange.cr.usgs.gov/rio_puerco/papers/channel.html  

 
Cowley, D.E., M.D. Hatch, S. Herrmann, G.Z. Jacobi, and J.E. Sublette. 1997.  Aquatic 

Ecoregions of New Mexico.  New Mexico Department of Game and Fish.  In draft. 
 
Gellis, A.C.  2000.  History of Streamflow and Suspended-Sediment Collection in the Río 

Puerco Basin, New Mexico. U.S. Geological Survey Rio Puerco Online: 
  http://climchange.cr.usgs.gov/rio_puerco/erosion/streamflow.html   
 
Happ, S.C.   1948.  Sedimentation in the Rio Grande Valley, New Mexico: U.S. Department of 

Agriculture, Soil Conservation Service Report, Washington, D.C. 
 
Knighton, D. 1984. Fluvial Forms and Processes. Edward Arnold of Hodder and Stoughton. 

London, England. 
 
Leopold, L.B., M.G. Wolman, and J.P. Miller.  1964.  Fluvial Processes in Geomorphology. 

Dover Publications, Inc.,  New York, NY. 
 
Lisle, T.  1989.  Sediment Transport and Resulting Deposition in Spawning Gravels, North Coast 

California.  Wat. Resourc. Res. 25 (6):1303-1319. 
 
Minshall, G.W. 1984. Aquatic insect-substratum relationships. In The Ecology of Aquatic 

Insects, Resh and Rosenberg (eds.)  Praeger Publishers, New York, NY. 
 
New Mexico Environment Department/Surface Water Quality Bureau (NMED/SWQB).  1999.  

Draft pollutant source documentation protocol.  Available on the internet at 
http://www.nmenv.state.nm.us/swqb/protocols/Photodocumentation.PDF. 

 



 
 

 37

———.  2004a.  State of New Mexico 2004-2006 Integrated Clean Water Act §303(D)/ §305(B) 
List of Assessed Waters.  December. Santa Fe, NM.  Available on the internet at 
http://www.nmenv.state.nm.us/wqcc/303d-305b/2004/AppendixB/index.html. 

 
———.  2004b.  Quality Assurance Project Plan for Water Quality Management Programs.  

Surface Water Quality Bureau. Santa Fe, NM.  Available on the internet at 
http://www.nmenv.state.nm.us/swqb/QAPP/index.html. 

 
———.  2006a.  Water Quality Survey Summary for the Río Puerco and Tributaries.  In 

progress – expected Fall 2006.  Will be available online at 
  http://www.nmenv.state.nm.us/swqb/MAS/index.html. 

 
———.  2006b.  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/protocols/AssessmentProtocol2003_v6.pdf. 

 
———.  2006c.  State of New Mexico 2006-2008 Integrated Clean Water Act §303(D)/ §305(B) 

List of Assessed Waters.  In progress – expected August 2006. Santa Fe, NM.  Will be 
available on line at:  http://www.nmenv.state.nm.us/swqb/MAS/index.html. 

 
New Mexico Administrative Code (NMAC).  2005.  State of New Mexico Standards for 

Interstate and Intrastate Streams.  20.6.4.  New Mexico Water Quality Control 
Commission.  As amended through July 17, 2005. 

 
Omernik, J.M. 1987. Ecoregions of the Counterminous United States.  Annals of the. 

Association of American Geographers 77(1):118-125. 
 
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. 

 
Río Puerco Management Committee (RPMC). 2001. Watershed Restoration Action Strategy for 

the Río Puerco Watershed of New Mexico. Developed with assistance from NMED 
Surface Water Quality Bureau.  Available online at  
http://www.nmenv.state.nm.us/swqb/wps/WRAS/Rio_Puerco_WRAS_May_2001.pdf. 

 
Schumm, S.A. 1977. The Fluvial System. Wiley Interscience. New York, NY. 
 
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. 

 



 
 

 38

U.S. Environmental Protection Agency (USEPA).  1991.  Monitoring Guidelines to Evaluate 
Effects of Forestry Activities on Streams in the Pacific Northwest and Alaska.  EPA 
910/9-91/001.  Seattle, WA.   

 
———.  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. 
 
Waters, T.  1995.  Sediment in Streams Sources, Biological Effects and Control.  American 

Fisheries Society Monograph 7.  Bethesda, Maryland. 
 
Wohlman, M.G.  1954.  A method of sampling coarse riverbed material.  Transactions of 

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


	USEPA-APPROVED FINAL TOTAL MAXIMUM DAILY LOAD (TMDL) FOR THE RIO PUERCO WATERSHED – PART 1
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF APPENDICES
	LIST OF ABBREVIATIONS AND DEFINITIONS

	EXECUTIVE SUMMARY
	TOTAL MAXIMUM DAILY LOAD FOR SEDIMENTATION/SILTATION RÍO PUERCO (ARROYO CHIJUILLA TO NORTHERN BOUNDARY CUBA)

	1.0 INTRODUCTION
	2.0 RIO PUERCO WATERSHED BACKGROUND
	2.1 Description and Land Ownership
	Photo 2.1 Historic photo of Río Puerco near Cabezòn (Bureau of Reclamation Collection)
	Photo 2.2 Río Puerco above La Ventana, July 1999 (M. Coleman)

	2.2 Geology and Fluvial Geomorphology
	Figure 2.1 Río Puerco Watershed Land Use/Land Cover and Sampling Stations
	Figure 2.2 Río Puerco Watershed Land Ownership and Sampling Stations
	Figure 2.3 Río Puerco Watershed Geology

	2.3 Water Quality Standards
	2.4 Intensive Water Quality Sampling
	2.4.1 Survey Design
	Table 2.1 SWQB 2004 Río Puerco Sampling Stations

	2.4.2 Hydrologic Conditions


	3.0 SEDIMENTATION/SILTATION (STREAM BOTTOM DEPOSITS)
	3.1 Target Loading Capacity
	Table 3.1 Characteristics of Benthic Macroinvertebrate Sampling Sites
	Table 3.2 Pebble Count and Benthic Macroinvertebrate Results

	3.2 Flow
	3.3 Calculations
	Table 3.3 Calculation of Target Loads for Sedimentation/Siltation
	Table 3.4 Calculation of Measured Loads for Sedimentation/Siltation

	3.4 Waste Load Allocations and Load Allocations
	3.4.1 Waste Load Allocation
	3.4.2 Load Allocation
	Table 3.5 TMDL for Sedimentation/Siltation


	3.5 Identification and Description of Pollutant Source(s)
	Table 3.6 Pollutant source summary for Sedimentation/Siltation

	3.6 Linkage of Water Quality and Pollutant Sources
	3.7 Margin of Safety
	3.8 Consideration of Seasonal Variation
	3.9 Future Growth

	4.0 REMOVAL OF CONSENT DECREE LISTINGS
	4.1 Río Puerco
	Photo 4.1 Río Puerco at County Road 13 Bridge (September 1, 2004)

	4.2 San Pablo Canyon
	Photo 4.2 San Pablo Canyon above Highway 550 (June 30, 2004)


	5.0 MONITORING PLAN
	6.0 IMPLEMENTATION OF TMDLS
	6.1 Coordination
	6.2 Time Line
	6.3 Clean Water Act §319(h) Funding Opportunities
	Table 6.1 Proposed Implementation Timeline

	6.4 Other Funding Opportunities and Restoration Efforts in the Río Puerco Basin

	7.0 ASSURANCES
	8.0 PUBLIC PARTICIPATION
	9.0 REFERENCES

	APPENDIX A SOURCE DOCUMENTATION SHEET AND SOURCESSUMMARY TABLE
	APPENDIX B PUBLIC PARTICIPATION PROCESS FLOWCHART
	APPENDIX C RESPONSES TO COMMENTS
	Comment Set A - John Y. Hernandez
	Comment Set B - Ernest R. Torrez

	APPENDIX D FLOW and FISH DATA
	Table D1: 2004 Flow Data in Rio Puerco (Arroyo Chijuilla to northern bnd Cuba) Assessment Unit
	Table D2: 2004 Effluent Discharge from Village of Cuba WWTP
	Figure D1: Annual Mean Discharge at USGS 08334000 (1925-2005)
	Table D3: Available Historic Fish Data
	Sightings of fishes upstream of the Cuba WWTF
	Fish sightings downstream of CWWTF

	APPENDIX E RESPONSE TO HEARING REQUEST



