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I. Potential Values At Risk

The potential values at risk are based on information received from local Los Padres employees and the initial District Ranger Briefing.
· Los Padres Reservoir
· Big Sur Coast – Threats to life and infrastructure on Private land and State Parks

· Highway 1

· Arroyo Seco – infrastructure and steelhead habitat

· Threats to life and infrastructure in private inholdings throughout the fire area. 

· Recreation residences 

· Tassajara Hot Springs Zen center

· Little Sur River – Pico Blanco Boy Scout Camp

· Accelerated erosion from high and moderate burn severity areas

This list was added to and refined throughout the BAER process.
II. Resource Condition Assessment

a) Resource Setting

The BAER team soil scientist initially spent time validating the BARC map via aerial and ground reconnaissance.  Based on these survey’s we concluded that the map was at least 90% correct.  The Team concluded that any changes would not change the BAER team’s analysis and did not make any changes. Throughout the survey the soil scientists and hydrologist continued to validate the map.  

Soils in this area are derived from a variety of parent materials.  Metamorphic rock is common throughout the fire area.  Granitic rock occurs in the middle of the fire such as Double Ventana Cone area.  Sedimentary rock is scattered throughout the fire area.  See table 1 for a characterization of soils found throughout the fire area. Soil mapping units Cd - Cienba-Rock Outcrop complex, Ce – Cienba-Sur-Rock outcrop complex, Rc –Rock outcrop-Xerorthents association; and Ss- Sur-Junipero complex are predominant throughout the fire area on the National Forest (Cook, 1978).  Selected soil properties for major soils in the Basin/Indians complex are given in appendix A.
This area has a history of previous fire as evidenced by the 1972 Molera fire in the Big Sur Area, the 1977 Marble Cone Fire, the 1985 Gorda/Rat fire, and the 1999 Kirk fire.  Past fires greatly influence vegetation patterns and the currents fire burn severity patterns.   Data from the Los Padres dam post Marble Cone fire was used to validate the erosion and sediment modeling for this fire.  Sediment delivery to the dam was 555 acre-feet (Hecht, 1981) in the single winter following the fire.  The watershed average erosion rate was 34 tons per acre.  The watershed contributing to the dam was 26,000 acres.  Approximately 16% of the watershed burned. 
b) Findings of on-the-ground Survey

1. Resource condition resulting from the fire and risk assessment
Table 2 displays acres and percent of soil burn severity for the entire fire, approximately 240,000 acres. Soil burn severity acreage listed by HUC-5 watershed can be found in Appendix C.  Soil burn severity classes are described in Appendix D.
Table 2: Soil Burn Severity for Basin/Indians complex
	Soil Burn Severity
	Acres
	Percent

	Unburned/very low
	56,804
	24%

	Low
	37,820
	16%

	Moderate
	89,523
	37%

	High
	56,022
	23%


The soils Team spent 6 days in the field performing aerial and ground reconnaissance of the fire area.  Field time was spent with different members of the BAER team to take an interdisciplinary look at the values at risk and impacts of the fire on soil and watershed resources.  

The watershed team noted post-fire site conditions in the field including canopy and ground fuels consumed, ash color and depth, water repellency, soil texture and structure and ground cover potential.  

1)  Water repellency was present at the ash/soil surface interface, of discontinuous extent and typically present on 20% of the surficial area.  At times a thin layer was found at a depth of ½ to ¾ of an inch, also discontinuous.  Natural pre-burn water repellency was noted in the coastal shrub community along highway 1 south of McWay Creek.  The upper soil profile (A horizon) appeared to be moderately hydrophobic throughout and associated with the dark soil color and strong soil structure.  An adjacent slope was sampled in a high to moderate burn severity area and there was no change in water repellency due to the fire.  Infiltration will be affected by lack of ground cover rather than water repellency.
2)  The burn pattern of the fire was such that generally the lower third of the slope remained unburned or burned at low severity with the upper two thirds burning at moderate and high severity.

3)  Dry Ravel on slopes greater than 60% is a common process throughout the fire area.  This can lead to greater amounts of sediment in stream channels that are easily mobilized in a runoff producing storm event.

4)  Moderate severity in the southern side of the Indians fire will behave hydrologically similar to high severity areas.  The shrub covered slopes have burned without creating much water repellency, soil structure is in intact, but very little organic ground cover remains.  
c) Modeling Sediment Yield
ERMIT (Robichaud et.al., 2006;  Robichaud, 2007)  was used to model both pre-fire and post-fire sediment response for HUC 6 watersheds within the fire boundary and for smaller watersheds with specific values at risk (Table 3 and Table 4).  This model predicts how much hillslope erosion will be delivered to the channel by overland flow.  See hydrology report for geographic boundaries of watersheds.  Appendix B lists modeling assumptions.
San Antonio/Mission Creek, Upper San Antonio River, Piney Creek and Reliz Creek-Arroyo Seco watershed are likely to have more than 50 X sediment delivery compared to pre-fire conditions.  This reflects the greatest amount modeled.   An excessive amount of hillslope erosion and sediment delivery to the stream channel system is expected to be pronounced in these subwatersheds.  All the above watersheds have more than 70% moderate and high severity burn and the watershed will respond accordingly.  The Tassajara Creek-Arroyo Seco watershed is a very large watershed and is expected to have very high response (415 acre-feet of sediment delivered by a 5 year flood event, a 39 times normal increase).  
Table 3: Estimated Sediment Yield within the Fire Boundary by Watershed
	6th Field Watershed 
	Watershed Acreage within Fire
	Percent of Watershed with High and Moderate 

Soil Burn Severity  A

	Pre-Fire Background Sediment (tons/acre)
	Post-Fire Yield

5 year flood event B
	Change in sediment delivery

compared to

pre-fire

 (X normal)

	
	
	
	
	Sediment (ton/acre)
	TOTAL Delivered

(acre-ft)
	

	Tassajara Creek-Arroyo Seco
	35,226
	62.5
	0.5
	18.9
	415.0
	39

	Big Sur River
	34,337
	65.3
	2.3
	25.4
	541.7
	11

	Danish Creek-Carmel River
	28,037
	49.0
	2.2
	20.0
	350.6
	9

	Lost Valley Creek-Arroyo Seco
	27,373
	76.5
	1.2
	24.2
	413.6
	20

	Little Sur River
	22,771
	55.6
	3.1
	23.1
	329.0
	8

	Horse Creek-Arroyo Seco
	20,220
	32.2
	0.5
	11.9
	150.8
	25

	San Antonio River/Mission Creek
	19,056
	79.4
	0.3
	16.5
	196.0
	63

	Partington Creek Frontal
	14,231
	53.1
	2.3
	25.3
	225.4
	11

	Vaqueros Creek-Arroyo Seco
	12,251
	49.6
	0.3
	12.2
	93.2
	38

	Upper San Antonio River
	11,284
	70.8
	0.28
	15.9
	112.0
	56

	Piney Creek
	8,254
	78.7
	0.5
	22.7
	116.9
	47

	Cachagua Creek
	3,521
	49.2
	1.2
	16.8
	37.0
	14

	Reliz Creek-Arroyo Seco
	2,268
	78.7
	0.3
	15.9
	22.5
	58

	Las Piedras Canyon Frontal
	553
	72.2
	2.8
	22.7
	7.9
	8

	Big Creek Frontal
	251
	41.0
	1.0
	13.9
	2.2
	14

	San Clemente Creek-Carmel River
	42
	14.3
	1.6
	44.3
	1.2
	27


A – Soil Burn Severity as described by the Burned Area Reflectance Classification Map
B – Based on Rock:Clime, ERMIT Erosion Risk Management Tool.  Post-fire erosion is modeled as the amount of erosion produced by a 5-year storm event occurring within the first year following the fire.  Background erosion is considered the amount of erosion produced by a 2 year storm event occurring 5 years post-fire.
Table 4: Estimated Sediment Yield from Selected Subwatersheds above Values at Risk
	6th Field Subwatershed 
	Subwatershed Acreage 
	Percent of Subwatershed with High and Moderate 
Soil Burn Severity A

	Pre-Fire Background Sediment (tons/acre)
	Post-Fire

Single Storm 1st year B
	Change in sediment delivery

compared to

pre-fire

 (X normal)

	
	
	
	
	Sediment (ton/acre)
	TOTAL Delivered
(acre-ft)
	

	San Antonio River/Mission Creek
	

	Bear Canyon - upstream of home
	7,265.61
	99.4
	0.3
	20.9
	94.9
	63

	Coleman Canyon - upstream of home
	2,950.99
	89.0
	0.3
	17.5
	32.3
	62

	Partington Creek Frontal
	

	Castro Canyon
	208.17
	61.7
	5.9
	25.7
	3.4
	4

	Church Creek upstream of Caves
	1,786
	70.4
	2.0
	20.4
	22.8
	10

	Graves Canyon
	368.68
	42.9
	5.4
	23.6
	5.4
	4

	Grimes Canyon
	499.46
	53.4
	2.4
	27.1
	8.5
	11

	Hot Springs Canyon
	2,509.54
	61.3
	2.2
	25.5
	40.0
	11

	Lafler Canyon
	371.24
	44.4
	2.4
	25.9
	6.0
	11

	McWay Canyon
	1,534.33
	68.7
	2.3
	27.5
	26.4
	12

	Partington Creek
	2,279.56


	55.8
	2.3
	25.7
	36.6
	11

	Big Sur River
	

	Big Sur River upstream of Pfeiffer-Big Sur State Park
	29,441
	65
	2.3
	15.5
	284
	7

	Juan Hiquero Creek
	1,157.15
	76.8
	2.5
	29.3
	21.2
	12

	Pfeiffer-Redwood Creek
	572.08
	92.2
	2.4
	30.5
	10.9
	13

	Pheneger Creek
	469.49
	74.4
	2.4
	28.2
	8.3
	12

	Little Sur River
	
	
	
	
	
	

	Little Sur River upstream of Boy Scout Camp
	11,619.43
	58.9
	3.1
	24.0
	174.0
	8

	Arroyo Seco
	

	Arroyo Seco River upstream of Sportsman club
	1,871
	79
	0.3
	15.7
	18.4
	59

	6th Field Subwatershed 
	Subwatershed Acreage 
	Percent of Subwatershed with High and Moderate 
Soil Burn Severity A

	Pre-Fire Background Sediment (tons/acre)
	Post-Fire

Single Storm 1st year B
	Change in sediment delivery

compared to

pre-fire

 (X normal

	
	
	
	
	Sediment (ton/acre)
	Sediment (ton/acre)
	

	Arroyo Seco upstream of Piney Creek
	72,228
	64
	0.5
	18.8
	846.4
	39

	Arroyo Seco upstream from Arroyo Seco Resort
	69,050
	67
	.5
	19.3
	833.9
	40

	Piney Creek
	

	Piney Creek above Paloma Creek
	7,671.76
	79.3
	0.5
	21.9
	105.0
	45

	Tassajara Creek-Arroyo Seco
	
	
	
	
	
	

	Finch Creek downstream of confluence with Anastasia Canyon
	3,402
	50
	1.2
	16.8
	35.8
	14

	Tassajara Creek at Tassajara Hot Springs
	12,742.07
	78.4
	0.5
	22.9
	182.15
	46

	Unnamed Tributary to Church Creek - Road Crossing
	565.2
	87.5
	0.5
	25.3
	8.9
	51

	Unnamed Tributary to Tassajara Creek at Tassajara Hot Springs
	798.5
	93.9
	0.5
	26.7
	13.3
	54

	Other Subwatersheds
	

	Indians Adobe
	228.32
	99.9
	0.4
	20.5
	2.9
	55

	 Miller Fork Carmel River at Tan Bark
	797.80
	28.7
	2.0
	15.7
	7.8
	8

	North Fork San Antonio River - Bridge to Avila Ranch
	5,617.07
	68.9
	0.3
	14.9
	50.7
	56

	Santa Lucia Creek
	11,767.06
	57.3
	0.5
	17.10
	125.7
	36

	 Tributary to Arroyo Seco at 19S09 - 110 inch culvert N of Escondido
	1,824.2
	87.1
	1.3
	27.8
	31.7
	21

	Unnamed Tributary to Arroyo Seco at Santa Lucia Mem. Park
	388.1
	55.7
	1.0
	17.2
	4.2
	17


III. Emergency Determination

Based on the impacts of the fire on soil and watershed resource an emergency exists due to the anticipated accelerated erosion on high and moderate severity areas throughout the fire area.  Table 3 displays the expected sediment delivery and how much above pre-fire levels we expect. 

The expected increase in hillslope erosion and sediment delivery can impact values such as trails, roads, steelhead habitat, water quality and downstream flooding potential by increasing peak flows.  Soil productivity can also be impacted.  Griffin (1982) reported 1-1.5 inches of hillslope soil loss after the Marble Cone Fire.  This amount of erosion has the potential to alter vegetation communities such as converting a chaparral type to grass.  

IV.  Treatments to Mitigate the Emergency

a. Treatment Type – Hillslope (Hydromulch and/or woodstraw)
The Team considered hillslope treatments in critical watersheds including Pheneger, Juan Higuera, Pfeiffer/Redwood, McWay, Hot Springs Creek and the unnamed watershed leading to the Tassajara Hot Springs Zen Center.   We developed criteria to narrow down possible treatment areas within these watersheds.  Criteria included:

· Less than 60% slopes

· Areas that burned chaparral vegetation…ie. Areas of grass would not be suitable for treatment. 

· Greater than 50% on N.F. lands

· Values at Risk are considered to be High
· % of Watershed to treat….estimate 30-40% to be effective.

Question: Will the treatment mitigate the threat (hazard) to identified Values-at Risk in a cost efficient/timely manner?

The Team found limited acreage suitable for treatment in each of the aforementioned watersheds.  Based on criteria and limited suitable acreage it was decided that hillslope treatments would not effectively mitigate emergency conditions downstream.  Please see other reports and the Burned Area Report 2500-8 for protection treatments proposed in these areas.  Treatments that were considered but not recommended included seeding, hydromulching, and woodstraw. Typically seeding produces a low effective ground cover in the first winter when ground cover is most needed. Woodstraw was not commercially available in the quantities required to provide proper mulch coverage.
Seeding was considered for sites with higher erosion risk.  There are several factors which must be considered in an analysis of post-fire seeding (Los Padres National Forest policy letter).  Some of the seeding criteria are:

· No seeding in wilderness

· No seeding on grasslands and oak/grass woodlands

· No seeding on steep slopes (preferably less than 50%)

· No seeding on low burn intensity areas

· No seeding on areas where vegetation cover after two years is expected to be 30% or greater

· No seeding on poor sites


Applying these seeding criteria to the Basin-Indian Fire eliminates most of the area from consideration for seeding.  Most of the area is steep and unsuitable for seeding.  Most of the area is in wilderness and wildlife refuge where seeding is generally avoided.  Much of the area is covered in various chaparral vegetation types that are expected to recover to greater than 30% cover within two years.  

V. Discussion/Summary/Recommendations

The Soils Team recognizes that accelerated erosion from high and moderate burn severity areas can lead to adverse conditions to identified values at risk.  Possible hillslope treatments were fully explored with known and valid criteria applied to determine suitability.  
Accelerated erosion is expected to occur for up to five years, with the majority of erosion and sedimentation occurring the first winter.  Chaparral vegetation responds quickly after fire providing canopy and soil cover. Resprouting was already evident during the survey.  

Hecht (1981) also noted that the habitat values were largely restored by the end of the first year, with virtually complete recovery after three years. Likewise, a U.S. Geological Survey study found that minimal additional siltation occurred in Los Padres Reservoir during monitoring of winter runoff of 1978 and 1979 (USGS, 1979). USGS (1979) concluded that very rapid revegetation of burned slopes helped to reduce erosion to pre-fire rates. The rapid return to pre-fire sedimentation yield is no doubt the result of the extremely wet post-fire winter that washed the majority of available loose sediment down slope in the first season. 

Noxious weed detection surveys and eradication will ensure native vegetation will occupy sites and begin restoring inherit soil productivity.  

Dry ravel coupled with the expected increase in hillslope erosion and sediment delivery to stream channels will lead to increased peak flows and sediment bulking.  See the Hydrologist report for additional information on post-fire stream channel processes.   
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Appendix A.  Selected soil properties for major soils in the Basin/Indians complex
	Soil Type
	Hydro. group
	Permeability (in/Hr)
	Erosion Hazard Rating
	Unified soil group
	Depth to bedrock (Inches)

	Cd 50-70% Slope
	
	
	H
	
	

	Cienaba
	C
	2-6
	
	SM
	7-18

	Rock Outcrop
	D
	
	
	
	

	Ce 50 -80% Slope
	
	
	VH
	
	

	Cienaba
	C
	2-6
	
	SM
	7-18

	Sur
	B
	2-6
	
	SM
	20-40

	Rc
	
	
	VH
	
	

	Rock outcrop
	D
	
	
	
	

	Xerorthents
	D
	
	Variable
	
	<8

	Ss
	
	
	H+VH
	
	

	Sur
	B
	2-6
	
	SM
	20-40

	Junipero
	B
	2-6
	
	GP-GM
	20-40

	
	
	
	
	
	

	
	
	
	
	
	


Appendix B. Sediment Modeling Assumptions:

· The ERMit (Emergency Risk Management Tool)
 model was used to develop sediment delivery rates for three specific climates.

· Rock:Clime Rocky Mountain Research Station Climate Generator
 was employed to develop climates needed to drive the sediment delivery model. Three climates, described in Appendix E, were chosen to best represent the Basin-Indians Fire burn area.

· The mean of three slopes were chosen within three slope classifications; 0 – 39.99%, 40 – 59.99%, and 60% and greater. These slopes were 26.52403569, 50.00874043, and 75.15508556 respectively. Each watershed was analyzed on ArcGIS 9.2 and the mean slope within each slope class was determined. It was noted that the difference in slope within the three slope classes was minimal. 

· A 1000 foot, linear slope was used in modeling sediment-generating slopes. This slope best represented the majority of hillsides found within the fire perimeter.

· A thorough investigation of soil within the Basin-Indians burn perimeter revealed that the most common texture was sandy loam.

· Individual HUC-6 watersheds were analyzed with ArcGIS 9.2 to show the primary pre-fire vegetation types. These created three groups; forested (e.g. oak, pine), chaparral (e.g. Chamise, shrub), and an even mix of forest and chaparral.

· A soil rock content of 10% was used.

· Sediment delivery rates were based on a 5-year storm event (20% probability of occurrence in a single year). 

· Background sediment rates for the soil within the Basin-Indians Fire perimeter were generated using the 5th year ERMiT “untreated” output for each slope classification under a 2 year storm interval (50% probability of occurrence in a single year).

Appendix C: Burn Severity by HUC 5 watershed

[image: image1.emf]Basin Complex - Indians BAER

Soils Burn Severity Summarized by HUC 5

Sum of Acres

HUC_NAME Severity Total

Arroyo Seco High 29,283      28%

Moderate 34,547      33%

Low 11,431      11%

Unburned / Very Low 30,776      29%

Arroyo Seco Total 106,037   

Big Creek-Willow Creek Frontal High 1,552        11%

Moderate 6,112        42%

Low 5,384        37%

Unburned / Very Low 1,451        10%

Big Creek-Willow Creek Frontal Total 14,499     

Big Sur River Frontal High 10,557      18%

Moderate 24,909      43%

Low 11,322      20%

Unburned / Very Low 10,880      19%

Big Sur River Frontal Total 57,668     

San Antonio River High 10,861      36%

Moderate 12,255      40%

Low 3,790        12%

Unburned / Very Low 3,450        11%

San Antonio River Total 30,356     

Upper Carmel River High 3,769        12%

Moderate 11,700      37%

Low 5,893        19%

Unburned / Very Low 10,247      32%

Upper Carmel River Total 31,609     

Grand Total 240,169   


Appendix D. Soil Burn Severity Mapping Criteria

The fire intensity was determined by one helicopter and limited ground reconnaissance.  Once mapped, the information was digitized into GIS where the final calculations on acres and percentages were determined.  

The burn intensities were broken up into three categories; low or unburned, moderate and high.  Broad areas of the burned area were broken up into similar burn intensity patterns and were characterized by a percentage of low or unburned, moderate and high.  Following is a description of general observations used to determine low, moderate and high values.

Low or unburned - Leaves/needles are green and unscorched, and remain on vegetation.  In areas dominated by brush or trees, litter is not continuously burned.  Plant twigs and leaves are usually identifiable in the litter component.  Steep unstable slopes are often mapped as low severity where the native vegetation was sparse (little to no cover prior to the fire).  

Moderate - Leaves/needles have been scorched but may remain on tree.  Smaller shrubs may be burned down to main stem, skeletons remain.  Litter and duff is burned over most of the area, but is not completely burned to the soil surface at most locations.  Hydrophobic layers are discontinuous.
High - Medium and fine branches have been burned from trees and large shrubs. Canopy totally consumed on conifers.  Smaller shrubs are usually burned to short stabs.  Litter and duff is usually burned to the soil surface over most of the area, leaving only a cover of ash (white/gray) above the mineral soil.  There are usually patches where duff is partially or not completely consumed.
Appendix E. Climate Data from Rock:Clime Climate Generator
	LittLe Sur_2965elev +

36.32oN 121.75oE; 2965 feet elevation

	Month
	Mean
Maximum
Temperature
(oF)
	Mean
Minimum
Temperature
(oF)
	Mean
Precipitation
(in)
	Number
of wet days

	January
	59.8
	42.7
	9.88
	10.0

	February
	61.6
	44.3
	9.05
	9.3

	March
	61.7
	44.7
	7.61
	10.0

	April
	63.5
	45.6
	3.90
	6.0

	May
	64.4
	47.7
	0.79
	4.0

	June
	66.8
	50.1
	0.30
	3.0

	July
	67.9
	51.7
	0.12
	1.9

	August
	69.1
	52.7
	0.18
	2.5

	September
	71.9
	52.8
	0.59
	2.6

	October
	70.4
	50.8
	2.65
	4.1

	November
	65.6
	47.0
	7.03
	7.0

	December
	60.7
	43.4
	8.49
	8.9

	Annual
	
	
	50.58
	69.4

	INTERPOLATED DATA

	Station
	Weighting
	Station
	Weighting
	Station

	Wind Stations
	Solar Radiation and Max .5 P Stations

	MONTEREY CA
	100 %
	SAN FRANCISCO, CAL
	58.7 %

	FORT ORD CA
	0 %
	FRESNO, CALIFORNIA
	41.3 %

	SAN FRANCISCO CA
	0 %
	
	

	Dewpoint Stations
	Time-to-Peak Stations

	SAN FRANCISCO CA
	65.6 %
	DEL MONTE CA
	88.6 %

	SANTA MARIA CA
	34.4 %
	SUNSET STATE BEACH
	11.4 %


	AntonioMission_elev1702 +

36.12oN 121.34oE; 1702 feet elevation

	Month
	Mean
Maximum
Temperature
(oF)
	Mean
Minimum
Temperature
(oF)
	Mean
Precipitation
(in)
	Number
of wet days

	January
	59.8
	42.7
	5.49
	10.0

	February
	61.6
	44.3
	3.92
	9.3

	March
	61.7
	44.7
	2.50
	10.0

	April
	63.5
	45.6
	1.74
	6.0

	May
	64.4
	47.7
	0.24
	4.0

	June
	66.8
	50.1
	0.06
	3.0

	July
	67.9
	51.7
	0.06
	1.9

	August
	69.1
	52.7
	0.00
	2.5

	September
	71.9
	52.8
	0.26
	2.6

	October
	70.4
	50.8
	0.62
	4.1

	November
	65.6
	47.0
	3.66
	7.0

	December
	60.7
	43.4
	4.47
	8.9

	Annual
	
	
	23.01
	69.4

	INTERPOLATED DATA

	Station
	Weighting
	Station
	Weighting
	Station

	Wind Stations
	Solar Radiation and Max .5 P Stations

	MONTEREY CA
	100 %
	SAN FRANCISCO, CAL
	58.7 %

	FORT ORD CA
	0 %
	FRESNO, CALIFORNIA
	41.3 %

	SAN FRANCISCO CA
	0 %
	
	

	Dewpoint Stations
	Time-to-Peak Stations

	SAN FRANCISCO CA
	65.6 %
	DEL MONTE CA
	88.6 %

	SANTA MARIA CA
	34.4 %
	SUNSET STATE BEACH
	11.4 %


	PineyCreek_elev3313 +

36.33oN 121.70oE; 3313 feet elevation

	Month
	Mean
Maximum
Temperature
(oF)
	Mean
Minimum
Temperature
(oF)
	Mean
Precipitation
(in)
	Number
of wet days

	January
	59.8
	42.7
	7.49
	10.0

	February
	61.6
	44.3
	6.91
	9.3

	March
	61.7
	44.7
	6.11
	10.0

	April
	63.5
	45.6
	3.00
	6.0

	May
	64.4
	47.7
	0.52
	4.0

	June
	66.8
	50.1
	0.15
	3.0

	July
	67.9
	51.7
	0.10
	1.9

	August
	69.1
	52.7
	0.13
	2.5

	September
	71.9
	52.8
	0.41
	2.6

	October
	70.4
	50.8
	1.90
	4.1

	November
	65.6
	47.0
	5.34
	7.0

	December
	60.7
	43.4
	6.43
	8.9

	Annual
	
	
	38.48
	69.4

	INTERPOLATED DATA

	Station
	Weighting
	Station
	Weighting
	Station

	Wind Stations
	Solar Radiation and Max .5 P Stations

	MONTEREY CA
	100 %
	SAN FRANCISCO, CAL
	58.7 %

	FORT ORD CA
	0 %
	FRESNO, CALIFORNIA
	41.3 %

	SAN FRANCISCO CA
	0 %
	
	

	Dewpoint Stations
	Time-to-Peak Stations

	SAN FRANCISCO CA
	65.6 %
	DEL MONTE CA
	88.6 %

	SANTA MARIA CA
	34.4 %
	SUNSET STATE BEACH
	11.4 %


� Erosion Risk Management Tool (ERMiT) Ver. 2006.01.18. [Online at � HYPERLINK "http://forest.moscowfsl.wsu.edu/fswepp/" ��http://forest.moscowfsl.wsu.edu/fswepp/�.] Moscow, ID: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station


� Rock:Clime version 2004.04.26, USDA Forest Service Rocky Mountain Research Station
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