








Figure 16 Road Erosion Hazards(Bardley 2014; MTBS 2014; Soil Survey Staff)
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Plans for reforestation of the Rim Fire logged locations are set to begin in 2016.
Some have argued that the reforestation that occurred following the *87 Stanislaus
Complex Fire resulted in high density conifer stands that added to the overall fuel loading
and severity of the Rim Fire (California Chaparral Institute 2014). While this argument
needs further analysis, it is important to evaluate and potentially use the knowledge

gained to adapt the Stanislaus National Forest reforestation plan.

Chapter 6 Conclusions/Recommendations

Large, severe fires will continue to threaten important watersheds in the Sierra
Nevada. The goal of this was paper was to evaluate how these large fires facilitate
sediment transport and the risks they pose to water supply. An additional focus of this
paper was to determine how post-fire forest management can influence sediment loading.

Erosion and sedimentation are inevitable post-fire processes that can be several
orders of magnitude greater than unburned conditions (Wagenbrenner and Robichaud
2014). Fire increases erosion and sedimentation by removing soil’s vegetative and
organic protective layers, changing soil properties, and inducing soil water repellency
(Wittenberg et al. 2014). Sediment delivery is driven by precipitation and largely
influenced by rainfall intensity, burn severity, contributing area, time since burning, and
soil repellency (Larsen et al. 2009). The predicted increase of large, severe fires within
important Sierra Nevada watersheds and subsequent increases in sedimentation are
putting California’s water supply at risk due to degraded water quality, threats to
infrastructure, and reductions in reservoir capacity.

Trying to evaluate recent large, severe fires in the Sierra Nevada proved to be
quite challenging. The region has evidence of post-fire sedimentation and documented
sediment-laden flooding and debris flows, but there are huge data gaps in baseline data
and very limited post-fire sediment monitoring. The US Forest Service Burn Area
Emergency Response reports model the overall erosion risks and hypothetical sediment

yields, but these models need more empirical validation. Unfortunately, collecting
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sediment data is time intensive and access to remote burned locations in the Sierra
Nevada is limited. Therefore, we need another means to evaluate post-fire sedimentation.

One solution is to increase the network of USGS turbidity gauges throughout
Sierra Nevada watersheds. Monitoring turbidity is one of the most cost-effective ways to
evaluate sediment fluctuations once the suspended sediment-turbidity relationship is
determined. USGS has 492 surface-water gauges throughout California that collect and
transmit data to USGS every hour. Only 48 of these gauging stations currently collect
turbidity, and of those 48, only 7 are located in Sierra Nevada watersheds. The
installation of turbidity gauges should not just occur in response to a fire, but rather
should be installed before burn events occur so that baseline conditions can be
established. Furthermore, the use of turbidity gauges will aid in comparability between
important watersheds throughout the region. Overall, prioritizing an expanded turbidity
gauge network is one of the most cost effective ways to furthering our understanding of
post-fire sediment transport.

Another focus of this paper was evaluating how post-fire forest management
influences sediment transport. BAER reports recommend extensive erosion control
measures that are costly. These erosion control measures had varying levels of
effectiveness and throughout the literature there was not an identifiable method that
worked best at reducing erosion. Additionally, what works in one area, may not work in
another. Erosion control will continue to be important for post-fire management so more
studies that evaluate these measures in specific areas should be employed, and new
erosion control strategies should be developed. Salvage logging was also evaluated in
regards to post-fire management because of the potential for this practice to enhance
sediment transport. Salvage logging enhances soil disturbance and removes ground
cover, which in turn facilitates greater overland flow and erosion (Peterson et al. 2009).
On national forest lands, the US Forest Service has a financial incentive to continue
salvage logging because it offsets the costs of fighting fires. Since this practice will
likely continue, measures such as avoiding riparian areas, fragile soils, and steep slopes
should be employed to reduce erosion.

Maintaining healthy forests in the Sierra Nevada is an integral part of protecting

California’s water supplies. The combination of overgrown forests, prolonged droughts,
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climate change and human proximity to forests has increased the prevalence of large,
severe fires (Bladon et al. 2014). Projected warmer temperatures and dryer conditions
will continue to magnify the negative implications of wildfires. Therefore, it is
imperative that forests are managed more effectively before catastrophic fires (i.e.,
prescribed burning, allowing natural fires to burn, and mechanical thinning) and after
these fires. Even with more effective management, Sierra Nevada forests and the water
supplies that they support are in peril. Moving forward, forest managers, water managers,
and California residents need to recognize the importance of developing a greater
understanding of the wildfire, forest health, and water supply relationship because the

significance of their interconnectedness will continue to grow.

50



References:

Agee, J K., & Peek, J.K. (1997)"Fire Ecology Of Pacific Northwest Forests (Book)." Electronic Green
Journal (1997): N.PAG. Education Source. Web. 8§ May 2015.

Albini, F.(1976). Estimating wildfire behavior and effects. Agriculture, 4235(789273912), 44 ST —
Guidelines and sample protocol. USDA Forest Service General Technical Report INT-30

Alexander, M.E. (1982) Calculating and interpreting forest fire intensities. Canadian Journal of Botany 60,
349-357.

Anderson, H. W., Hoover, M. D., & Reinhart, K. G. (1976). Forest and water: effects of forest management
on floods, sedimentation and water supply. USDA Forest Services PSW General Technical Report,
18, 1-115.

Bartlett, T., Leonard, M., & Morgan, G. (2002). The Mega-Fire Phenomenon[]: Some Australian
Perspectives, 1-11.

Batker, D., Christin, Z., Schmidt, R., & Torre, 1. De. (2013). The Economic Impact of the 2013 Rim Fire on
Natural Lands Preliminary Assessment.

Bardley, C. (2014). Rim Salvage PC. ESRIL.
http://services.arcgis.com/HoKuy8MaByQZ10QY9/arcgis/rest/services/Rim_Salvage PC/FeatureServ
er\

Beschta, R. L., Frissell, C. a, Gresswell, R. E., Hauer, R., Karr, J. R., Minshall, G. W., Rhodes, J. J. (1995).
Wildfire and salvage logging: Recommendations for Ecologically Sound Post-Fire Treatments on
Federal Lands in the West. www.saveamericasforests.org/congress/Fire/Beschta-report.htm.

Beschta, R., Rhodes, J., Kauffman, J., Gresswell, R., Minshall, G., Karr, J.,Hauer, F. R. (2004). Postfire
Management on Forested Public Lands\nof the Western United States. Conservation Biology, 18(4),
957-967.

Bladon, K. D., Emelko, M. B., Silins, U., & Stone, M. (2014). Wildfire and the future of water supply.
Environmental Science & Technology, 48(16), 8936-43.

Bond, W.J., & Keeley, J. E. (2005). Fire as a global “herbivore”: The ecology and evolution of flammable
ecosystems. Trends in Ecology and Evolution, 20(7), 387-394.

Bonnicksen, T. M. (2008). Protecting Communities and Saving Forests. Retrieved from
http://plumasfiresafe.org/Documents/Protecting+Communities+And+Savings+Forests.pdf

Brauman, K. a., Daily, G. C., Duarte, T. K., & Mooney, H. a. (2007). The Nature and Value of Ecosystem
Services: An Overview Highlighting Hydrologic Services. Annual Review of Environment and
Resources, 32(1), 67-98.

Bureau, U. W. (n.d.). Rainfall Intensity -Frequency Regime. Technical Paper No. 29, (May 1959).

Cannon, S. H., & Gartner, J. E. (2005). Wildfire-related debris flow from a hazards perspective, 363-385.

51



Cannon, S. H., Gartner, J. E., Wilson, R. C., Bowers, J. C., & Laber, J. L. (2008). Storm rainfall conditions
for floods and debris flows from recently burned areas in southwestern Colorado and southern
California. Geomorphology, 96(3-4), 250-269.

Cal Fire. (2013). Top 20 Largest California Wildfires. State of California, Department of Forestry and Fire
Protection, 58, 1. Retrieved from
http://www.fire.ca.gov/communications/downloads/fact_sheets/20lacres.pdf

California Chaparral Institute (2014). Letter to Rim Fire Recovery Project Review Team. Retrieved from
http://www.californiachaparral.org/images/CCI_comments_Rim_Fire_Recovery_Project.pdf

Chen, X., Emery, N., Garcia, E. S., Hanan, E. J., Hodges, H. E., Martin, T., Tague, C. (2013). Perspectives
on disconnects between scientific information and management decisions on post-fire recovery in
Western US. Environmental Management, 52(6), 1415-1426.

Chou, Y. H., Conard, S. G., & Wohlgemuth, P. M. (1994). ANALYSIS OF POSTFIRE SALVAGE
LOGGING, WATERSHED CHARACTERISTICS, AND SEDIMENTATION IN THE
STANISLAUS NATIONAL FOREST. US Forest Service, (May), 557-563.

DeBano, L. F. (1981). Water repellent soils: a state-of-the-art. General Technical Report PSW-GTR-46, 21.

DeBano, L., Neary, D., & Folliott, P. (1998). Fire’s Effects on Ecosystmes. John Wiley & Sons, New York,
New York.

DeBano, L. (2000). The role of fire and soil heating on water repellency in wildland environments: a
review. Journal of Hydrology, 231-232, 195-206.

DeGraff JV (1994) The geomorphology of some debris flows in the southern Sierra Nevada, California.
Geomorphology 10:231-252

DeGraff, J. V., Wagner, D. L., Gallegos, A. J., DeRose, M., Shannon, C., & Ellsworth, T. (2011). The
remarkable occurrence of large rainfall-induced debris flows at two different locations on July 12,
2008, Southern Sierra Nevada, CA, USA. Landslides, 8(3), 343-353.

DeGraff, J. V. (2014). Improvement in quantifying debris flow risk for post-wildfire emergency response.
Geoenvironmental Disasters, 1(1), 5.

Dodge, M. (1972). Forest fuel accumulation--a growing problem. Science (New York, N.Y.), 177(4044),
139-142.

Doerr, S. H., Shakesby, R. a., Blake, W. H., Chafer, C. J., Humphreys, G. S., & Wallbrink, P. J. (2006).
Effects of differing wildfire severities on soil wettability and implications for hydrological response.
Journal of Hydrology, 319(1-4), 295-311.

Donato, D. C., Fontaine, J. B., Campbell, J. L., Robinson, W. D., Kaurrman, J. B., & Law, B. E. (2006).
Post-Wildfire Logging Hinders Regeneration and Increases Fire Risk -- Brevia. Sciencexpress,
311(5759), 3pp.

Don Pedro Project (2013). STUDY REPORT W & AR-01 WATER QUALITY ASSESSMENT
ATTACHMENT C, 1-4. Initial Study Report. Don Pedro Project FERC Project No. 2299

Dunn, C. J., & Bailey, J. D. (2015). Modeling the direct effects of salvage logging on long-term temporal
fuel dynamics in dry-mixed conifer forests. Forest Ecology and Management, 341, 93—-1009.

52



Ebel, B. A. (2013). Simulated unsaturated flow processes after wildfire and interactions with slope aspect.
Water Resources Research, 49(12), 8090-8107.

Eidenshink, J., Schwind, B., Brewer, K., Zhu, Z.-L., Quayle, B., & Howard, S. (2007). A Project for
Monitoring Trends in Burn Severity. Fire Ecology, 3(1), 3-21. doi:10.4996/fireecology.0301003

Geluso, J., & Shepard, S. (2008). "Chocolatey River to Be around for Weeks." The Bakersfield Californian,
15 July 2008. Web. 30 Apr. 2015.
<http://www.bakersfieldcalifornian.com/local/x1998580618/Chocolatey-river-to-be-around-for-
weeks>.

Gray, J. R., & Gartner, J. W. (2009). Technological advances in suspended-sediment surrogate monitoring.
Water Resources Research, 45(4), n/a—n/a.

Griffiths, P. G., Hereford, R., & Webb, R. H. (2006). Sediment yield and runoff frequency of small
drainage basins in the Mojave Desert, U.S.A. Geomorphology, 74(1-4), 232-244.

Harlow, M. (2014). Large_Historic_Fires. ESRI. Credits: Cal Fire, USFS, NPS. Available online:
http://www.arcgis.com/home/item.html?id=c75bd038f5bf42298b3f3a3cda27f04 [Accessed
04/11/2015).

Hartford, Ra, & Frandsen, Wh. (1992). When It’s Hot, It's Hot... Or Maybe It's Not! (Surface Flaming May
Not Portend Extensive Soil Heating). International Journal of Wildland Fire, 2(3), 139.

Hungerford, R. D. 1996. Soils: fire in ecosystem management notes: Unit II-I. Marana, AZ: U.S.
Department of Agriculture, Forest Service, National Advanced Resource Technology Center.

Ice, G. G., Neary, D. G., & Adams, P. W. (2004). Effects of Wildfire on Processes. Journal of Forestry,
102(September), 16-20.

Iverson, R. M. (1997). The physics of debris flows. Reviews of Geophysics, 35(3), 245.

Karr, J. R., Rhodes, J. J., Minshall, G. W., Hauer, F. R., Beschta, R. L., Frissell, C. a., & Perry, D. a.
(2004). The Effects of Postfire Salvage Logging on Aquatic Ecosystems in the American West.
BioScience, 54(11), 1029.

Keane, R. E., Agee, J. A., Fule, P., Keeley, J. E., Key, C., Kitchen, S. G.,&Schulte, L. (2008). Ecological
Effects of Large Fires on North American Landscapes[]: Benefit or Catastrophel!? International
Journal of Wildland Fire, 17. Retrieved from
http://oregonstate.edu/dept/eoarc/sites/default/files/publication/617.pdf

Keane, B. (2009). FOFEM[1: The First-Order Fire Effects Model Adapts to the 21st Century, (62), 1-6.

Keeley, J. E. (2009). Fire intensity, fire severity and burn severity: A brief review and suggested usage.
International Journal of Wildland Fire, 18(1), 116—126.

Larsen, I. J., MacDonald, L. H., Brown, E., Rough, D., Welsh, M. J., Pietraszek, J. H.,Schaffrath, K.
(2009). Causes of Post-Fire Runoff and Erosion: Water Repellency, Cover, or Soil Sealing? Soil
Science Society of America Journal, 73(4), 1393.

Lavine, A., Division, E. S., & Alamos, L. (2006). a Five-Year Record of Sedimentation in the Los Alamos
Reservoir , New Mexico , Following the Cerro Grande Fire, (October 2001), 951-959.

53



Lavine, A., Katzman, D., Reneau, S. L., Kuyumjian, G. A., Gardner, J. N., &Malmon, D.V. (2001) The Los
Alamos Reservoir: A gauge for increased erosion after the Cerro Grande Fire, Los Alamos, New
Mexico, Eos Trans. AGU, 82(47), Fall Meet. Suppl., Abstract H52B-0421.

Lewis, J. (1996). Turbidity-controlled suspended sediment sampling and. Water Resources Research,
32(7), 2299-2310.

Lindenmayer, D.B., Foster, D.R., Franklin J.F., Hunter M.L., Noss R.F., Schmeigelow, F.A., & Perry D.
(2004). Salvage harvesting policies after natural disturbance. Science 303: 1303.

McClintock, T. (2014). Letter to Senator Feinstein and Senator Boxer. Retrieved from
http://mcclintock.house.gov/sites/mcclintock.house.gov/files/img-140206201506-0001.pdf

McGinnis, T. W., Keeley, J.E., Stephens, S. L, &G. B. Roller, G.B. (2010). Fuel buildup and potential fire
behavior after stand-replacing fires, logging fire-killed trees and herbicide shrub removal in Sierra
Nevada forests. Forest Ecology and Management 260:22-35.

Mclver, J. D., & Starr, L. (2000). Environmental effects of postfire logging: Literature review and
annotated bibliography. USDA For. Serv. Gen. Tech. Rpt. PNW-GTR, (January), -48672p.

Miller, J. D., Safford, H. D., Crimmins, M., & Thode, a. E. (2009). Quantitative evidence for increasing
forest fire severity in the Sierra Nevada and southern Cascade Mountains, California and Nevada,
USA. Ecosystems, 12, 16-32.

Miller, W. W., Johnson, D. W., Loupe, T. M., Sedinger, J. S., Carroll, E. M., Murphy, J. D.,& Glass, D.
(2008). Nutrients flow from runoff at burned forest site in Lake Tahoe Basin. California Agriculture,
60(2), 65-71.

Monitoring Trends in Burn Severity (2005). Monitoring Trends in Burn Severity: Report on the Pacific
Northwest and Pacific Southwest Fires (1984 to 2005). Retrieved from
http://www.mtbs.gov/filessMTBS pnw-psw_final.pdf

Monitoring Trends in Burn Severity (2014). Rim Fire Level Geospatial Data. MTBS Project (USDA Forest
Service/ U.S. Geological Survey). Available online:
http://mtbs.gov/dataquery/individualfiredata.html. Accessed [2015, April, 11]

Monitoring Trends in Burn Severity. MTBS Data Access. MTBS Project (USDA Forest Service/ U.S.
Geological Survey). Available online: http://mtbs.gov/dataaccess.html

Moody, J. A., & Martin, D. A. (2009a)."Forest fire effects on geomorphic processes." Fire effects on soils
and restoration strategies. Science Publishers, Enfield, New Hampshire, USA (2009): 41-79.

Moody, J. A., & Martin, D. A. (2009b). Synthesis of sediment yields after wildland fire in different rainfall
regimes in the western United States. International Journal of Wildland Fire, 18(1), 96—115.

Moody, J. A., Shakesby, R. A., Robichaud, P. R., Cannon, S. H., & Martin, D. A. (2013). Current research
issues related to post-wildfire runoff and erosion processes. Earth-Science Reviews, 122, 10-37.

Neary, D.G., Ryan, K.C., & DeBano, L.F. (2005). Wildland fire in ecosystems: effects of fire on soils and
water. Gen. Tech. Rep. RMRS-GTR-42-vol.4. USDA Forest Service, Rocky Mountain Research
Station.

54



Newton, M., Fitzgerald, S., Rose, R. R., Adams, P. W., Tesch, S. D., Sessions, J., & Skinner, C. (2006).
Comment on “Post-Wildfire Logging Hinders Regeneration and Increases Fire Risk.” Science , 313
(5787), 615.

Noss, R. F., Franklin, J. F., Baker, W. L., Schoennagel, T., & Moyle, P. B. (2006). Managing fire-prone
forests in the western United States In a nutshell[l: Frontiers in Ecology and the Environment, 4(9),
481-487.

Nyman, P., Sheridan, G. J., & Lane, P. N. J. (2013). Hydro-geomorphic response models for burned areas
and their applications in land management. Progress in Physical Geography, 37(6), 787-812.

Olsen, J. S. (1981). Carbon balance in relation to fire regimes. In Fire regimes and Ecosystem Properties
(pp- 327-378).

Owens, P. N, Giles, T. R., Petticrew, E. L., Leggat, M. S., Moore, R. D., & Eaton, B. C. (2013). Muted
responses of streamflow and suspended sediment flux in a wildfire-affected watershed.
Geomorphology, 202, 128-139.

Pyne, S.J., 1982. Fire in America: a cultural history of wildland and rural fire. Princeton University Press.

Pavanelli, D., & Bigi, a. (2005). Indirect methods to estimate suspended sediment concentration: Reliability
and relationship of turbidity and settleable solids. Biosystems Engineering, 90(1), 75-83.

Peterson, D., Agee, J., Aplet, G., Dykstra, D., Graham, R., Lehmkuhl, J., &Stuart, J. (2009). Effects of
timber harvest following wildfire in western North America. U S Forest Service Pacific Northwest
Research Station General Technical Report PNW-GTR, (776), 1-51.

Peterson, D. W., Dodson, E. K., & Harrod, R. J. (2015). Post-fire logging reduces surface woody fuels up
to four decades following wildfire. Forest Ecology and Management, 338, 84-91.

Pollet, J., & Omi, P.N. (2002). Effect of thinning and prescribed burning on crown fire severity in
ponderosa pine forests. International Journal of Wildland Fire, 11, 1-10.

Robichaud, P. R., Beyers, J. L., & Neary, D. G. (2000). Evaluating the Effectiveness of Postfire
Rehabilitation Treatments. Agriculture, RMRS-GTR-6(September), 85.

Robichaud, P. R., Elliot, W. J., Pierson, F. B. F. B, Hall, D. E., Moffet, C.A., Ashmun, L. E. (2007).
Erosion Risk Management Tool (ERMiT) user manual. General Technical Report RMRS-GTR-
188.Fort Collins, CO: U.S. Department of Agriculture, Forest Service. Rocky Mountain Research
Station.

Robichaud, P. R., Elliot, W. J., MacDonald, L., Coats, R., Wgenbrenner, J. W., Sarah A. Lewis, ... Brown,
R. E. (2011). Evaluating Post-fire Salvage Logging Effects on Erosion ( Proposal P06-3-4-21 ) Final
Report. Joint Fire Science Program.

Robichaud, P. R., Lewis, S. a., Wagenbrenner, J. W., Ashmun, L. E., & Brown, R. E. (2013a). Post-fire
mulching for runoff and erosion mitigation. Part I: Effectiveness at reducing hillslope erosion rates.
Catena, 105, 75-92.

Robichaud, P. R., Wagenbrenner, J. W., Lewis, S. A., Ashmun, L. E., Brown, R. E., & Wohlgemuth, P. M.
(2013b). Post-fire mulching for runoff and erosion mitigation Part II: Effectiveness in reducing runoff
and sediment yields from small catchments. CATENA, 105, 93—111.

55



Roos, M. (1992). Hydrology_Drought-1987-1992.Pdf. Retrieved from
http://www.water.ca.gov/waterconditions/docs/hydrology_drought-1987-1992.pdf

Ryan, K. C. (2002). Dynamic interactions between forest structure and fire behavior in boreal ecosystems.
Silva Fennica, 36(1), 13-39.

Sedell, J., Apple, D., Copenhagen, M., & Furniss, M. (2000). Water and The Forest Service. Policy
Analysis,

San Francisco Public Utility Commission. (2014). San Francisco Water Sewer Rim Fire — Hetch Hetchy
Watershed Effects. Retrieved from http://www.hcd.ca.gov/nationaldisaster/docs/SFPUC-

933356v.pdf

Shakesby, R.A., and Doerr, S.H., 2006, Wildfire as a hydrological and geomorphological agent: Earth-
Science Reviews, v. 74, no. 3-4, p. 269-307.

Shin, S. S., Park, S. D., & Lee, K. S. (2013). Sediment and hydrological response to vegetation recovery
following wildfire on hillslopes and the hollow of a small watershed. Journal of Hydrology, 499,
154-166.

Sierra Nevada Conservancy. State of California Sierra Nevada Conservancy. Available online:
http://www.sierranevada.ca.gov/our-region/map-downloads

Sierra Nevada Conservancy. (2014). The State of the Sierra Nevada’s Forests. Retrieved from
http://www.sierranevada.ca.gov/our-work/docs/StateOfSierraForestsRptWeb.pdf

Smith, H. G., Sheridan, G. J., Lane, P. N. J., Nyman, P., & Haydon, S. (2011). Wildfire effects on water
quality in forest catchments: A review with implications for water supply. Journal of Hydrology,
396(1-2), 170-192.

Smith Peak California. RAWS USA Climate Archive, 2015. http://www.raws.dri.edu/cgi-
bin/rawMAIN.pl?caCSPK

Soil Survey Staff, Natural Resources Conservation Service, United States Department of Agriculture. Soil
Survey Geographic (SSURGO) Database. Available online at http://sdmdataaccess.nrcs.usda.gov/.
Accessed [04/11/2015].

Staley, B. D. M., Jewell, S., & Survey, U. S. G. (2013). Emergency Assessment of Post-Fire Debris-Flow
Hazards for the 2013 Rim Fire , Stanislaus National Forest and Yosemite National Park , California.

Steel, Z., Safford, H., & Viers, J. (2015). The fire frequency-severity relationship and the legacy of fire
suppression in California forests. Ecosphere, 6(January).

Sullivan, P. J., Acheson, J. M., Angermeier, P. L., Fasst, T., Flemma, J., Jones, C. M., & Zanetell, B. A.
(2006). Defining and Implementing Best Available Science for Fisheries and Environmental Science
, Policy , and Management Defining and Implementing Best Available Science for Fisheries and
Environmental Science , Policy , and Management. Society, 37.

Thill, Cindy (2012). A Decade of Bolstering Nature’s Regenerative Powers: McNally Fire 2002. US Forest
Service. http://www.fs.usda.gov/detail/sequoia/news-events/?cid:STELPRDB5383674A

56



Thompson, J. R., Spies, T. a, & Ganio, L. M. (2007). Reburn severity in managed and unmanaged
vegetation in a large wildfire. Proceedings of the National Academy of Sciences of the United States
of America, 104(25), 10743-10748.

Uhrich, M. a., & Bragg, H. M. (2003). Monitoring Instream Turbidity to Estimate Continuous Suspended-
Sediment Loads and Yields and Clay-Water Volumes in the Upper North Santiam River Basin,
Oregon, 1998-2000. Water-Resources Investigations Report 03-4098, 43.

United States Department of Agriculture. (1987). Soil Mechanics Level 1 Module 3 USDA Textural Soil
Classification. Retrieved from ftp:/ftp.wcc.nrcs.usda.gov/wntsc/H&H/training/soilsOther/soil-
USDA-textural-class.pdf

United States Environmnetal Protection Agency. (2012). Incident Action Checklist — Wildfire Impacts on
Water and Wastewater, 1-8.

United States Geological Survey. (2015). National Water Information System data available on the World
Wide Web (Water Data for the Nation), Accessed [March 10, 2015] from
http://waterdata.usgs.gov/nwis/

United States Geological Survey. (2014). “Flood: Recurrence Intervals and 100-year Floods.
http://water.usgs.gov/edu/100yearflood.html.

United States Geological Survey. Watershed Boundary Dataset for Upper Tuolumne HUC 18040009.
California. http://data.gateway.nrcs.usda.gov

USDA Forest Service. (2008). Wildland Fire in Ecosystems. October, 6(September).

USDA Forest Service. (2012). National Best Management Practices for Water Quality Management on
National Forest System Lands - Vol.1 National Core BMP Technical Guide, /(April), 165.

USDA Forest Service. (2013a). BAGLEY FIRE EROSION AND SEDIMENTATION
INVESTIGATIONTI: Interim Report, 1, 47. Retrieved from
http://acconsensus.files.wordpress.com/2014/01/bagley_report_master 26dec13_final.pdf

USDA Forest Service. (2013b). Rim Fire. InciWeb: Incident Information System. USDA Forest Service.
Retrieved from http://inciweb.nwcg.gov/incident/3726/

USDA Forest Service (2013c). BAER Assessment Soils Report — Rim Fire. Stanislaus National Forest
(R5-STF) — Mi-Wok and Groveland Ranger Districts Yosemite National Park and Wilderness.

USDA Forest Service, (2014a). Happy Camp Complex. InciWeb: Incident Information System. USDA
Forest Service.Retrieved from http://inciweb.nwcg.gov/incident/4078

USDA Forest Service, (2014b). King Fire. InciWeb: Incident Information System. USDA Forest Service.
Retrieved from http://inciweb.nwcg.gov/incident/4108

USDA Forest Service. (2014c). Rim Fire Recovery (43033 ) Environmental Impact Statement. Stanislaus
National Forest, (August). Retrieved from
http://al123.g.akamai.net/7/123/11558/abc123/forestservic.download.akamai.com/11558/www/nepa/9
7293_FSPLT3_2325973.pdf

57



University of Colorado. “A Model of Hydrologic Processes on a Hillslope”. Digital image. University of
Colorado, Boulder Geography Department Hydrology Homepage. University of Colorado, Accessed:
01 Mar. 2015. <http://snobear.colorado.edu/IntroHydro/geog_hydro.html>.

Vieira, D. C. S., Fernandez, C., Vega, J. a., & Keizer, J. J. (2015). Does soil burn severity affect the post-
fire runoff and interrill erosion response? A review based on meta-analysis of field rainfall simulation
data. Journal of Hydrology, 523, 452-464.

Wagenbrenner, J. W., Macdonald, L. H., Coats, R. N., Robichaud, P. R., & Brown, R. E. (2015). Forest
Ecology and Management Effects of post-fire salvage logging and a skid trail treatment on ground
cover , soils , and sediment production in the interior western United States. Forest Ecology and
Management, 335, 176-193.

Wagenbrenner, J. W., & Robichaud, P. R. (2014). Post-fire bedload sediment delivery across spatial scales
in the interior western United States. Earth Surface Processes and Landforms, 39(7), 865-876.

Weddle, T. L., & Frazier, J. (2014). Rim Recovery Environmental Impact Statement Watershed
Management Report. Stanislaus National Forest, (July). Retrieved from
http://permanent.access.gpo.gov/gpo53930/97293 FSPLT3_2325789.pdf

Weiner, E.R. (2013)Applications of Environmental Aquatic Chemistry a Practical Guide, Third Edition.
Hoboken: Taylor and Francis, 2013.

Wittenberg, L., Malkinson, D., & Barzilai, R. (2014). The differential response of surface runoff and
sediment loss to wildfire events. Catena, 121, 241-247.

Wohlgemuth, P. M., Hubbert, K. R., & Robichaud, P. R. (2001). The effects of log erosion barriers on post-
fire hydrologic response and sediment yield in small forested watersheds, Southern California.
Hydrological Processes, 15(15), 3053-3066.

Wohlgemuth, P. M.(2003). Post-fire erosion control research on the San Dimas experimental forest: past
and present. Proceedings of the First Interagency Conference on Research in the Watersheds, 645—
650. Retrieved from http://www.tucson.ars.ag.gov/icrw/Proceedings/Wohlgemuth.pdf

Wohlgemuth, P., & Robichaud, P. (2006). Evaluating the effectiveness of mulching as a post-fire erosion
control treatment. Third International Flre Ecology and Management Congress, San Diego Fire
Recovery Networ, 1-3. Retrieved from
http://www.fs.fed.us/psw/publications/wohlgemuth/psw_2010_wohlgemuthOO1.pdf

Wondzell, S. M., & King, J. G. (2003). Postfire erosional processes in the Pacific Northwest and Rocky
Mountain regions. Forest Ecology and Management, 178(1-2), 75-87.

Wright, H.A., Churchill, F.M., & Stevens, W.C. (1976). Soil loss, runoff, and water quality of seeded and
unseeded steep watersheds following a prescribed burning. Journal of Range Management 29, 294-
298.

58



