[bookmark: _GoBack]Supplementary materials
	Table S1. Sources of natural background EC data used in background model. US EPA = US Environmental Protection Agency, USGS = US Geological Survey 

		Data Source
	Sites
	Years Collected
	Location/Contact

	Arizona Department of Environmental Quality
	46
	1992–2008
	Patrice Spindler

	California Department of Fish and Game
	50
	2003–2008
	Andrew Rehn

	Colorado Dept of Public Health and Environment
	62
	1992–2007
	Chris Theel

	Sierra Nevada Aquatic Research Laboratory
	30
	1999–2002
	Dave Herbst

	USEPA Environmental Monitoring and Assessment Program
	341
	2000–2004
	Available at http://www.epa.gov/emap2/

	USEPA Mid-Atlantic Highland Streams Assessment
	131
	1993–1995
	Available at http://www.epa.gov/emap/ remap/html/mahsa.html

	USEPA National River and Stream Assessment
	75
	2008–2009
	Available at http://water.epa.gov/type/
rsl/monitoring/riverssurvey/

	USEPA Wadeable Stream Assessment
	59
	2004–2006
	Available at http://water.epa.gov/type/rsl/ monitoring/riverssurvey/

	Florida Department of Environmental Protection
	22
	1976–2008
	Ken Weaver

	USGS National Water-Quality Assessment Program
	198
	1965–2009
	Available at http://water.usgs.gov/nawqa/

	New Mexico Environment Department
	26
	1999–2007
	Shann Stringer

	National Park Service
	10
	2005–2012
	Jan Hinsey

	Oregon Department of Environmental Quality
	70
	1992–2002
	Shannon Hubler

	US Forest Service PACFISH/ INFISH Biological Opinion
	219
	2001–2009
	Forestry Sciences Laboratory, Logan UT

	Utah State University/Desert Research Institute
	404
	1998–2012
	John Olson

	US Forest Service Region 5
	145
	2000–2001
	Joseph Furnish

	USGS National Water Information System
	47
	1950–2011
	Available at http://waterdata.usgs.gov/ nwis












	Table S2. Comparison of the distributions of environmental predictors in each dataset.

		
	
	Reference
	Probabilistic

	Predictor
	Models
	Min
	Mean
	Median
	Max
	Min
	Mean
	Median
	Max

	Annual Precip (mm/yr)
	Background & Alteration
	220.97
	1143.21
	1053.29
	6199.34
	242.78
	982.96
	965.97
	4893.74

	Atmospheric Ca Deposition (mm/yr)
	Background & Alteration
	0.02
	0.13
	0.09
	1.07
	0.02
	0.18
	0.16
	0.94

	Min Precipitation (mm)
	Background & Alteration
	0.24
	35.85
	32.12
	152.92
	0.00
	30.27
	27.52
	90.30

	Rock % S
	Background & Alteration
	0.01
	0.12
	0.05
	3.90
	0.00
	0.28
	0.14
	10.87

	Rock Uniaxial Compress Strength (MPa)
	Background & Alteration
	0.49
	108.29
	112.06
	206.37
	0.29
	74.98
	74.40
	232.51

	Soil Bulk Density
	Background & Alteration
	0.85
	1.44
	1.47
	1.84
	0.70
	1.50
	1.51
	1.85

	% Evergreen
	Background
	0.00
	0.52
	0.56
	1.00
	0.00
	0.18
	0.06
	1.00

	Max Air Temp (deg C)
	Background
	7.76
	17.41
	16.67
	29.89
	7.37
	21.97
	22.00
	30.11

	Rock % CaO
	Background
	0.47
	6.63
	4.56
	48.20
	0.52
	7.83
	5.56
	48.20

	Soil K Factor
	Background
	0.04
	0.17
	0.16
	0.43
	0.06
	0.26
	0.26
	0.49

	% Crops
	Alteration
	NA
	NA
	NA
	NA
	0.00
	0.16
	0.04
	1.00

	% Developed
	Alteration
	NA
	NA
	NA
	NA
	0.00
	0.03
	0.00
	1.00

	% Mining
	Alteration
	NA
	NA
	NA
	NA
	0.00
	0.00
	0.00
	0.47

	% Pasture/Hay
	Alteration
	NA
	NA
	NA
	NA
	0.00
	0.10
	0.04
	1.00

	Dryness Index
	Alteration
	NA
	NA
	NA
	NA
	0.00
	0.30
	0.22
	2.99









		Predictor
	Rock % CaO
	Max Air Temp
(deg C)
	Min Precipitation (mm)
	Annual Precip (mm/yr)

	Importance
	92 (4.1)
	71 (1.7)
	60 (1.4)
	59 (1.7)

	Effect
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	Predictor
	Atmospheric Ca Deposition (mm/yr)
	Rock % S
	Rock Uniaxial Compress Strength (MPa)
	Soil K Factor

	Importance
	53 (1.6)
	50 (1.8)
	45 (1.2)
	45 (1.3)

	Effect
	[image: ]
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	[image: ]
	[image: ]

	Predictor
	Soil Bulk Density
	% Evergreen
	
	

	Importance
	42 (1.2)
	41 (2.1)
	
	

	Effect
	[image: ]
	[image: ]
	
	




	Figure S1. Predictors included in the background EC model. Dynamic predictors are indicated by bold text. Variable importance is calculated as percent change in mean squared error when a variable is permuted, with standard error of the mean in parentheses (calculated from 50 separate models). Effects of variation in individual predictors are illustrated with partial dependence plots that show how EC (in mS cm-1) changes with each variable while holding all others at their mean value.
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	Figure S2. Plot of out-of-bag predictions compared to observed EC.



		Predictor
	Minimum Precipitation (mm)
	Rock % S
	Annual Precipitation (mm/yr)
	Atmospheric Ca Deposition (mm/yr)

	Importance
	38 (1.3)
	37 (1.4)
	34 (1.8)
	31 (1.0)

	Effect
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	[image: ]

	Predictor
	% Crops
	Rock Uniaxial Compress Strength (MPa)
	Dryness Index
	Soil Bulk Density

	Importance
	26 (1.8)
	25 (0.9)
	24 (1.2)
	23 (1.0)

	Effect
	[image: ]
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	[image: ]

	Predictor
	% Pasture/Hay
	% Developed
	% Mining
	

	Importance
	22 (1.2)
	19 (0.9)
	12 (1.1)
	

	Effect
	[image: ]
	[image: ]
	[image: ]
	




	Figure S3. Predictors included in the model of EC deviance from background. Dynamic predictors are indicated by bold text. Variable importance is calculated as percent change in mean squared error when a variable is permuted, with standard error of the mean in parentheses (calculated from 50 separate models). Effects of variation in individual predictors are illustrated with partial dependence plots that show how the altered EC (mS cm-1) changes with each variable while holding all others at their mean value.
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	Figure S4. Partial dependence plot showing the interaction between minimum precipitation and % crops on EC alteration, with maximum alteration occurring where precipitation is minimized.
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	Figure S5. Plot of model predicted amount of EC alteration vs. observed amount of alteration from background. 1:1 line is overlain as a dashed line.
	Figure S6. Plot of predicted EC vs. observed EC for combined background and alterations from background models. 1:1 line is overlain as a dashed line. 
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