
 ASPECT CONSULTING 

PROJECT NO. 030009-001-01  NOVEMBER 12, 2004 FINAL 7-1 

Chapter 7. References 

Agee, Jim 1993.  Fire Ecology of Pacific Northwest Forests. Island Press. Washington, 
D.C. 

Andrews, Scott 2004.  Written Communication: Andrews Farms well information and 
water level data. 

Bauer, H.H., J.J. Vaccaro, and R.C. Lane 1985.  Maps Showing Ground-Water Level in 
the Columbia River Basalt and Overlying Materials, Spring 1983, Southeastern 
Washington.  USGS Water Resources Investigations Report 84-4360. 

Bauer, H.H. and J.J. Vaccaro 1990.  Estimates of Ground-Water Recharge to the 
Columbia Plateau Regional Aquifer System, Washington., Oregon, and Idaho, for 
Predevelopment and Current Land-Use Conditions.  USGS Water-Resources 
Investigations Report 88-4108.  

Beeman, J.W. and Novotny, J. F. 1990.  Pen Rearing and Imprinting of Fall Chinook 
Salmon, Annual Report 1989 to Bonneville Power Administration. Portland, OR. Contract 
83-AI-13084. BPA Report DOE/BP-13084-5.  40 electronic pages.   

Benton County Water Conservancy Board 2000.  Revised Table of Efficiency Factors for 
Use Under 90.03.380, Efficiency Estimates Minus Return Flows.  Prepared by Darryll 
Olsen, Chairman.  May 4, 2000. 

Berg, L, T. W. Conley Bachman, F. Dobler, J. Matthews, and B. Sharp 2001.  Draft Rock 
Creek Subbasin Summary.  Prepared for the Northwest Power Planning Council.  

Bilby, R.E., K. Sullivan and S.H. Duncan 1989. The Generation and Fate of Road-
surface Sediment in Forested Watersheds in Southwestern Washington. Forest Science 
Vol. 35, No. 2, pp. 453-468.  

Brown, J. C. 1979. Geology and Water Resources of Klickitat County.  Washington State 
Department of Ecology Water Supply Bulletin No. 50.  August 1979.   

Bureau of Land Management (BLM) 1985.  Field Exam of Rock Creek, Klickitat County.  
Memorandum to Wenatchee Area Manager.  November 4, 1985.  2pp. 

Bureau of Land Management (BLM) 1986.  Summary of Rock Creek Stream Survey, May 
20, 1986. by Art Oakley, State Office Fishery Biologist. 

City of Kennewick 2002.  City of Kennewick Water System Plan. April 2002. 

Coe, D. 2004.  The Hydrologic Impacts of Roads at Varying Spatial and Temporal 
Scales:  A Review of Published Literature. DRAFT.  Submitted to the Cooperative 
Monitoring, Evaluation, and Research Committee.  Washington Department of Natural 
Resources.  Olympia, Washington.   



ASPECT CONSULTING 

7-2 FINAL PROJECT NO. 030009-001-01 � NOVEMBER 12, 2004 

Daly, C., R.P. Neilson, and D.L. Phillips 1994. A Statistical-Topographic Model for 
Mapping Climatological Precipitation over Mountainous Terrain. Journal of Applied 
Meteorology, Vol. 33, pp.140-158. 

Daly, C., G.H. Taylor, and W.P. Gibson 1997. The PRISM Approach to Mapping 
Precipitation and Temperature.  In reprints: 10th Conf. on Applied Climatology, Reno, 
NV, American Meteorological Society, 10-12. 

Dauble, Dennis D. 1980. Life History of the Bridgelip Sucker in the Central Columbia 
River.  Tran. Am. Fish. Soc. 109(1): 92-98. 

Davis, D. 1993. Washington State Pesticide Monitoring Program – Reconnaissance 
Sampling of Surface Waters (1992). Department of Ecology Environmental Investigation 
and Laboratory Services Program, Olympia, WA.  Ecology Publication No 93-e09. 

Drost, B. W. and Whiteman, K.J. 1986. Surficial Geology, Structure, and Thickness of 
Selected Geohydrologic Units in the Columbia Plateau, Washington. US Geological 
Survey WRI Report 84-4326. 

Ehinger, W. 1996.  Evaluation of High Temperature in Rock Creek (Klickitat County).  
Washington State Department of Ecology Report #96-308.  February 1996. 

Garfin, G.M. and M.K. Hughes 1996. Eastern Oregon PDSI and Precipitation 
Reconstructions.  International tree-ring data bank.  IGBP PAGES/World Data Center – 
A for paleoclimatology.  Data Contribution Series #96-029.  NOAA/NGDG 
Paleoclimatology Program, Boulder, CO. 

Garrigues, R. S. 1996. Groundwater Quality Characterization and Nitrate Investigation 
of the Glade Creek Watershed. Department of Ecology Publication No. 96-348. 

Giddings, E. 1867.  Transcript of the field notes of the resurvey of the 1st standard 
parallel through ranges 20, 21, 22, 23, 24, and fraction of 25 E and survey of the exterior 
boundaries of township no. 3 N, ranges 20 and 21 E. Township no. 4 N, ranges 20, 21, 
22, 23, and 24 E. Township no. 5N, ranges 24, 25, 26, and 27 E. Subdivisions of township 
no 4N, ranges 22, 23, 24, and 25.  Subdivisions of fraction of township No. 5, range 30, 
Willamette Meridian, Washington Territory.  General Land Office.  Washington D.C. 

Glass, D. 1999.  Reducing Sediment Eroding from Roads and Into Streams: An 
Assessment of Road Density as a Measure of Aquatic Effects.  Submitted to Idaho Forest 
Products Association.   

Golder Associates Inc. 2001. Hydrogeologic Feasibility for Aquifer Storage and 
Recovery at the Willowbrook Well.  November 19, 2001 

Grieve, M. 1931.  A Modern Herbal.  Harcourt, Brace & Company.  Republished in 1971 
by Dover Publications, New York. 

Gucinski, H., M.J. Furniss, R.R. Ziemer, and M.H. Brookes 2001. Forest Roads: A 
Synthesis of Scientific Information. Gen. Tech. Rep. PNWGTR- 509. Portland, OR: U.S. 
Department of Agriculture, Forest Service, Pacific Northwest Research Station. 103 p. 



 ASPECT CONSULTING 

PROJECT NO. 030009-001-01  NOVEMBER 12, 2004 FINAL 7-3 

Harr, D.H., W.C. Harper, and J.T. Krieger 1975.  Changes in Storm Hydrographs After 
Road Building and Clear-Cutting in the Oregon Coast Range.  Water Resources 
Research. 11(3): 436-444. 

HDR Engineering, Inc. 1996.  Kennewick Sewer Plan.  November 1996. 

Hunn, E.S. 1990. Nch’i-Wána. “The Big River” Mid-Columbia Indians and Their Land.  
University of Washington Press.  Seattle, Washington. 

IRZ Consulting 2004.  Land Use Classification and Crop Rotation Study for WRIA 31.  
July 6, 2004.   

JUB Engineers, Inc. 2003. Regional Water Supply Feasibility Report, Kennewick, 
Washington. 

Klickitat County Water Conservancy Board 2002.  Application for Change/Transfer, 
Record of Decision to Appropriate Public Waters of the State of Washington. Goldendale 
Aluminum Water Right S3-00845C.  June 2002. 

Lane, R. C. and K. J. Whiteman 1989. Ground-Water Levels Spring 1985, and Ground-
Water Level Changes Spring 1983 to Spring 1985, in Three Basalt Units Underlying the 
Columbia Plateau, Washington and Oregon.  A contribution of the Regional Aquifer-
System Analysis Program. U.S. Geological Survey Water-Resources Investigations 
Report 88-4018. 

Lautz, K. 2000.  Salmon and Steelhead Habitat Limiting Factors, Water Resource 
Inventory Area 31.  Washington State Conservation Commission.  January 30, 2000. 

Mains, A. 2004. Written Communication regarding Roosevelt Regional Landfill.  
Executive Summary.  March 2004. 

Mantua, Nathan J. 1999.  The Pacific Decadal Oscillation. 
http://www.atmos.washington.edu/~mantua/REPORTS/PDO/PDO_egec.htm 

Mantua, N.J., S.R. Hare, Y. Zhang, J.M. Wallace, and R.C. Francis 1997.  A Pacific 
Decadal Climate Oscillation with Impacts on Salmon. Bulletin of the American 
Meteorological Society, Vol. 78, pp. 1069-1079.  

Megahan, W.F. 1974. Erosion Over Time on Severely Disturbed Granitic Soils: A Model. 
USDA Forest Service Intermountain Research Station General Technical Report INT-
156, Boise, ID.  

Megahan, W.F., and G.L. Ketcheson 1996. Predicting Downslope Travel of Granitic 
Sediments from Forest Roads in Idaho. Water Resources Bulletin, Vol. 32, No. 2, pp. 
371-382.  

Minobe, S. 1997. A 50-70 year Climatic Oscillation Over the North Pacific and North 
America. Geophysical Research Letters, Vol. 24, pp. 683-686.  

National Marine Fisheries Service (NMFS) 1999.  Endangered and Threatened Species: 
Threatened Status for Two ESUs of Steelhead in Oregon and Washington.  50 CFR Part 
223.  Docket No. 980225046–9070–03.  Federal Register / Vol. 64, No. 57 / Thursday, 
March 25, 1999 / Rules and Regulations. pp. 14517 -14528. 



ASPECT CONSULTING 

7-4 FINAL PROJECT NO. 030009-001-01 � NOVEMBER 12, 2004 

National Marine Fisheries Service (NMFS) 2003.  Biological Opinion on Impacts of 
Treaty Indian and Non-Indian Fall Season Fisheries in the Columbia River Basin in Year 
2003, on Salmon and Steelhead Listed under the Endangered Species Act.  Consultation 
number: F/NWR/2003/00865. 

National Marine Fisheries Service (NMFS) 2003a. Updated Status of Federally Listed 
ESUs of West Coast Salmon and Steelhead.  Northwest Fisheries Science Center.  
National Marine Fisheries Service. Seattle.    

Newcomb, R. C. 1971. Geologic Map of the Proposed Paterson Ridge Pumped-Storage 
Reservoir, South-Central Washington. US Geological Survey Miscellaneous Geologic 
Investigations Map I-653. 

Northwest Power and Conservation Council 2004.  Lower Middle Mainstem Including 
Rock Creek Subbasin Plan. Draft.  http://www.nwcouncil.org/fw/subbasinplanning/ 
lowermidcolumbia/plan.   

Novotny, J.F., T.L. Macy, J.T. Gardenier, W.R. Nelson, and C.L. Burley 1985a.  Pen 
Rearing and Imprinting of Fall Chinook Salmon Annual Report 1984. Report to 
Bonneville Power Administration, Contract No. 1983BP13084, Project No. 198331300. 
59 electronic pages. BPA Report DOE/BP-13084-1. 

Novotny, J.F, T. L. Macy, J. T. Gardenier, and J. W. Beeman 1985b. Pen Rearing and 
Imprinting of Fall Chinook Salmon, Final Report. Report to Bonneville Power 
Administration, Contract No. 1984BP13084, Project No. 198331300. 72 electronic pages.  
BPA Report DOE/BP-13084-2. 

Novotny, J.F, T. L. Macy, J. T. Gardenier, and J. W. Beeman 1986.  Pen Rearing and 
Imprinting of Fall Chinook Salmon, Annual Report. Report to Bonneville Power 
Administration. Contract No. 1983BP13084, Project No. 198331300. 87 electronic pages 
BPA Report DOE/BP-13084-3. 

Packard, F. A., Hansen, A. J., and Bauer, H. H. 1996. Hydrogeology and Simultaion of 
Flow and the Effects of Development Alternatives on the Basalt Aquifers of the Horse 
Heaven Hills, South-Central Washington. US Geological Survey Water-Resources 
Investigations Report 94-4068. 

Picket, P and R. Harding 2002.  Total Maximum Daily Load for Lower Columbia River 
Total Dissolved Gas. Ecology Publication No. 02-03-004. 

Raines, M., J. Caldwell, K. Doughty, K. Vanderwal Dubé, K. Kuzis, S. Perkins, E. 
Salminen, and Y. Wold 1999. Upper Little Klickitat Watershed Analysis.  Prepared for 
Boise Cascade Corporation.  July 1999. 

Reid, L. M. and T. Dunne 1984. Sediment Production from Forest Road Surfaces. Water 
Resources Research Vol. 20, No. 11, pp. 1753-1761.  

Richardson, E. 1867.  Field notes of the subdivision lines of township No. 3 North, range 
19 E, Willamette Meridian, Washington Territory.  General Land Office.  Washington 
D.C. 



 ASPECT CONSULTING 

PROJECT NO. 030009-001-01  NOVEMBER 12, 2004 FINAL 7-5 

Richardson, E. 1868.  Field notes of the subdivision lines of townships No. 3 North, 
ranges 18 and 20 east, Willamette Meridian, Washington Territory.  General Land 
Office.  Washington D.C. 

Richardson, E. 1869.  Field notes of the subdivision lines of townships No. 4 North, 
ranges 19 and 20 east, Willamette Meridian, Washington Territory.  General Land 
Office.  Washington D.C. 

Simmons, A.H. 1867a.  Field notes of the survey of the exterior boundary of townships 
Nos. 3 and 4 N of ranges 17, 18, and 19 E and township no. 9N of ranges 25 and 26 E 
and townships Nos. 10, 11, and 12 North of ranges 23, 24, 25, and 26 east of the 
Willamette Meridian, Washington Territory.  General Land Office.  Washington D.C. 

Simmons, A.H. 1867b. Field notes of the subdivision of townships 4 north ranges 17 and 
18 east of the Willamette Meridian in the territory of Washington.  General Land Office.  
Washington D.C.  

Solley, W.B. 1995.  Estimated Use of Water in the United States in 1995.  USGS Circular 
1200.   

Steinkampf, W.C., Bortleson, G.C., and Packard, F.A. 1985.  Controls on Ground-Water 
Chemistry in the Horse Heaven Hills, South-Central Washington. USGS Water Resource 
Information Report 85-4048. 

Sullivan, K.O. and S.H. Duncan 1980. Sediment Yield from Road Surfaces in Response to 
Truck Traffic and Rainfall. Weyerhaeuser Technical Report 042-4402.80. Weyerhaeuser 
Company, Technical Center, Tacoma, WA 98477.  

Sumioka, S.S., D.L. Kresch, and K.D. Kasnick 1997. Magnitude and Frequency of 
Floods in Washington. USGS Water Resources Investigation Report 97-4277. 

Swift, L. W. Jr. 1984. Gravel and Grass Surfacing Reduces Soil Loss from Mountain 
Roads. Forestry Science, Vol. 30, pp. 653-670. 

US Department of Agriculture (USDA) 1985.  State of Washington Irrigation Guide.  
Prepared by Soil Conservation Service.   

US Department of Agriculture, Natural Resources Conservation Service (NRCS) 2000.  
Soil Survey Geographic (SSURGO) database for Yakima County Area, Washington.  
Available on-line at http://www.ncgc.nrcs.usda.gov/branch/ssb/products/ssurgo/ 
data/wa.html 

US Department of Agriculture, Natural Resources Conservation Service (NRCS). 2002a.  
Soil Survey Geographic (SSURGO) database for Benton County Area, Washington.  
Available on-line at http://www.ncgc.nrcs.usda.gov/branch/ssb/products/ssurgo/ 
data/wa.html 

US Department of Agriculture Natural Resources Conservation Service (NRCS) 2002b.  
National Soil Survey Handbook, title 430-VI. Available on-line at  
wpindex.soils.wisc.edu\hydrologicsoilgroup.html. 



ASPECT CONSULTING 

7-6 FINAL PROJECT NO. 030009-001-01 � NOVEMBER 12, 2004 

U.S. Geological Survey (USGS) 1964.  Miscellaneous Stream-Flow Measurements in the 
State of Washington, 1890 to January 1961.  USGS Water-Supply Bulletin No. 23. 

U.S. Geological Survey (USGS) 1989.  Miscellaneous Streamflow Measurements in the 
State of Washington January 1961 to September 1985.  USGS Open File Report 89-380. 

US Geological Survey (USGS) 1992. National Land Cover Database (NLCD).  Available 
on-line at http://landcover.usgs.gov. 

U.S. Water Resources Council 1981. Guidelines for Determining Flood Flow Frequency.  
U.S. Water Resources Council Bulletin 17B. 

Vincent, K.R. 1985. Runoff and Erosion from a Logging Road in Response to Snowmelt 
and Rainfall. Unpublished Master’s thesis, University of California Berkeley.  

Waitt, R. B. Jr. 1977. Guidebook to Quaternary geology of the Columbia, Wenatchee, 
Peshastin, and Upper Yakima Valleys, West-Central Washington. US Geological Survey 
Open File Report 77-753. 

Washington Department of Fisheries, Washington Department of Wildlife, Western 
Washington Treaty Indian Tribes 1993.  1992 Washington State Salmon and Steelhead 
Stock Inventory.  Washington Department of Fish and Wildlife.  Olympia, WA. 

Washington Department of Natural Resources (DNR), State Soil Mapping Program. 
2000. State Soil Survey.  Available on-line at http://www.dnr.wa.gov/geology. 

Watershed Professionals Network (WPN) and Aspect Consulting 2004.  WRIA 30 Level I 
Watershed Assessment, Klickitat River Watershed.  March 15, 2004. 

Wydowski, R.S. and R.R. Whitney 1979. Inland Fishes of Washington. University of 
Washington Press, Seattle, Washington. 

 



 ASPECT CONSULTING 

PROJECT NO. 030009-001-01  NOVEMBER 12, 2004 FINAL AK-1 

Acknowledgements 

The authors would like to thank the members of the WRIA 31 Planning Unit for their 
participation in this Level 1 watershed assessment, including providing valuable 
information for the assessment and thoughtful review comments on the draft report.  We 
wish to recognize Dave McClure (Klickitat County) and Greg Schuler (Washington State 
Department of Ecology) for overall project coordination, Adam Fyall (Benton County) 
for meeting facilitation, and Jack Clark (City of Kennewick) for his input regarding 
existing and planned water supply conditions in Kennewick and his contributions 
throughout the assessment.  The authors would like to thank Roscoe Imrie, Jim Beeks, 
and Graig Schuster for providing access to their land and serving as guides in the June 
2004 reconnaissance survey of Rock Creek and Chapman Creek.  We would like to thank 
Jim Wright for arranging access to the company road in the Wood Gulch drainage.  
Thanks also to Richard Evans (Kennewick Irrigation District), Larry Fox (Columbia 
Irrigation District), Scott Andrews (Andrews Farms), Russ Rasmussen (Mercer Ranch), 
Jim Hill and Greg Fahlenkamp (East Klickitat Conservation District), Treg Owings 
(NRCS), and John Kirk, Anna Hoselton, and Ron Dixon (Ecology Central Regional 
Office) for meeting with the authors during the June 2004 reconnaissance of WRIA 31.  
The collective input provided valuable insight into basin conditions, water supply, land 
use management, and history.  We would also like to thank other residents for providing 
information that was useful to this report.   

Photographs on the report cover are Rock Creek at the Chamberlain-Goodnoe bridge; a 
center pivot irrigation system within the Glade\Fourmile subbasin; and a panorama of the 
City of Kennewick and Columbia River, obtained from the City of Kennewick website 
(www.ci.kennewick.wa.us). 

 

 

 


