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I. Resource Condition Assessment
A. Resource Setting
The Basin Complex-Indians Fire burned approximately 240,000 acres in the Arroyo Seco, San Antonio River, Upper Carmel River, Big Creek-Willow Creek Frontal (also known as the Highway 1 Frontal), and Big Sur River Frontal hydrologic unit code (HUC) 5 watersheds.  These watersheds were further divided into HUC 6 watersheds.  
· Arroyo Seco HUC 5 watershed

· Lost Valley Creek-Arroyo Seco HUC 6 watershed

· Tassajara Creek-Arroyo Seco HUC 6 watershed

· Horse Creek-Arroyo Seco HUC 6 watershed

· Vaqueros Creek-Arroyo Seco HUC 6 watershed

· Reliz Creek-Arroyo Seco HUC 6 watershed

· Piney Creek HUC 6 watershed

· San Antonio River HUC 5 watershed

· Upper San Antonio River HUC 6 watershed

· San Antonio-Mission Creek HUC 6 watershed

· Upper Carmel River HUC 5 watershed

· Cachagua Creek HUC 6 watershed

· Danish Creek-Carmel River HUC 6 watershed

· San Clemente Creek-Carmel River HUC 6 watershed

· Big Creek-Willow Creek Frontal HUC 5 watershed

· Big Creek Frontal HUC 6 watershed

· Partington Creek Frontal HUC 6 watershed

· Big Sur River Frontal HUC 5 watershed

· Upper San Antonio River HUC 6 watershed

· San Antonio-Mission Creek HUC 6 watershed

Figure 1 displays the HUC 6 watersheds delineated for this assessment.
Figure 1: HUC 6 Watersheds
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The area of the fire occurred mostly within the Santa Lucia Range, a coastal mountain range that runs between the Pacific Ocean to the west and the Salinas River Valley to the east, south to the San Antonio River basin and to the Carmel River basin to the north. The fire also burned several of the very steep, smaller ocean front watersheds along the Big Sur coastline (Highway 1 corridor) from Big Sur south to Rat Creek drainage.

The region is characterized by river drainages divided by steep ridges in the 50 to 80% slope range and is typically heavily vegetated (pre-burn). Dense chaparral vegetation  comprised of chamise, ceanothus  manzanita, scrub oak and grasses dominate the area on open slopes with southern aspects and well-developed vegetation such as mixed conifer/deciduous forests found within drainage courses, valleys, northern slope aspects and high ridges comprised of redwood, pine, fir, madrone and white oak with dense alder and sycamore trees along the stream channels. 

Major stream channels are mostly bedrock, large boulders and cobble, and resistant to channel erosion, effective at transporting sediment and wood debris, and are usually well scoured along higher gradient sections. Large woody debris accumulations occur in narrow channel reaches and within large boulder protrusions.

Climate is of a Mediterranean nature with mild wet winters and hot dry summers and has a maritime influence mostly on the western slopes with the eastern areas being drier and warmer. Elevations in the area range from sea level to 5862 feet at Junipero Serra Peak. Annual average precipitation amounts in the area ranges from 50-60 inches annually in the Big Sur River basin on the Pacific side to 30-40 inches within the Arroyo Seco River basin to the east and rainfall amounts further diminishes towards the Salinas Valley (Cleveland, 1977). 

The majority of precipitation occurs from October to April in the form of rain with occasional snowfall occurring above the 4500 foot range and less frequently to 3000 feet as storm fronts move over the area from the Pacific Ocean. Infrequent convective storms can occur during the summer months and are usually sporadic and can be locally intense. Rain shadow effect occurs as storms move over the range from the west to east as orographic uplift of storm systems off the Pacific cause rainfall rates to increase over the western watersheds with decreasing precipitation amounts to the east. The Santa Lucia Range is oriented in a northwest-southeast trend which places it in a good aspect to enhance the orographic lifting effect of storm fronts which flow into the range from the Pacific. Historically major flooding has occurred when a weather system dubbed the “Pineapple Express" taps into subtropical moisture from the latitudes of the Hawaiian Islands. These warm and long duration storm events can cause major deluges and torrential rains leading to catastrophic flooding (Cleveland, 1977). 

For example, during the water year of 1940-1941 at the Cold Springs Camp (elevation 1,350 feet) in the upper Big Sur River basin, just east of the Highway 1 front ridge, 161 inches of rainfall fell, one of the greatest amounts recorded in California (Pearson et al, 1967). Short duration and high intensity rainfall can occur within the watersheds.  At Cold Springs Camp in winter 1972-73, 0.86 inches of rain occurred in 18 minutes (U.S. Forest Service) and  0.44 inches fell in 15 minutes on the lower Big Sur River (Cleveland, 1973).

Conversely, winter rain seasons can have relatively light precipitation with long periods of dry and warm weather and can occur over multiple seasons. Annual rainfall amounts vary from year to year, and are usually not consistent in terms of timing and intensity. When heavy rainfall occurs, rapid increases in stream flow can occur and at times can result in high peak flow amounts. During the winter of 1977-78, the USGS flow gage station on Big Sur River at Pfeiffer State Park recorded 10,700 cubic feet per second during the peak of the storm event. Lower but substantial amounts are not uncommon during other events (Cleveland, 1977). 
The current burn area of the Basin-Indians Fire was previously burned over by the Marble Cone Fire of 1977 and partially by the Molera Fire of 1972. The Molera Fire severely burned the small, steep face drainages east of Big Sur from 2 miles northwest of Big Sur Village to the northern boundary of Pfeiffer State Park. During the onset of the 1972-73 rain season, successive storms of high intensity rainfall caused damaging debris and mudflows to the Big Sur businesses and other local infrastructure. The debris flows originated within the steep drainages of Pheneger Creek, Juan Higuera Creek and Redwood/Pfeiffer Creek (Cleveland, 1977). 

The Marble Cone Fire of 1977 at the time was the third largest fire in California history (Cleveland, 1977) and burned much of the same area as the 2008 Basin-Indians Fire. During the Basin-Indians BAER assessment, team hydrologists made personal contact with local residents in the Big Sur area that were living in the area in the winter of 1977-1978 that provided accounts of the 1978 flood events. Rainfall that year in the Big Sur region was well above average with annual rainfall amounts reaching 81 inches, approaching 200% of normal. According to discussions with local residents, there were events of flooding and severe debris deposition, up to three feet in depth, occurred along the homes and businesses located on the lower Big Sur River. Other than the flood deposition, damage to buildings was moderate. There were several storm related damage incidents to Highway 1 including landslides. 

A similar watershed condition exists as a result of Basin-Indians Fire that could lead to potential flooding in Big Sur and other areas at risk in the fire area if certain hydrologic conditions are met during the next rain season and beyond. If the right sequence and timing of storms happens along with periods of high intensity rainfall, severe flooding may occur as was seen in 1972 and 1978. 

The burn severity on the Basin Complex-Indians fire was approximately 56,000 acres high, 90,000 acres moderate, 38,000 acres low, and 57,000 acres very low or unburned. Tables 1-5 display burn severity by watershed.  The tables are organized by HUC 5 watershed.  HUC 6 watersheds are identified and smaller subwatersheds are indented in the tables and listed below their larger HUC 6 watersheds.
Table 1: Burn Severity in Arroyo Seco HUC 5 watershed 
	Assessment Watersheds
	Total Watershed Acres
	Acres High Burn Severity
	Acres Moderate Burn Severity
	Acres Low Burn Severity
	% High and Moderate Burn Severity

	Arroyo Seco (HUC 5)
	191,879
	29,283
	34,547
	11,431
	33

	Arroyo Seco upstream of Arroyo Seco Resort
	72,409
	21,777
	24,288
	7,024
	64

	Arroyo Seco upstream of Piney Creek
	78,790
	21,782
	24,529
	7,516
	59

	Arroyo Seco upstream of Sycamore Flat
	133,042
	26,259
	29,692
	9,753
	42

	Reliz Creek-Arroyo Seco (HUC 6)
	37,221
	889
	895
	150
	5

	Piney Creek (HUC 6)
	37, 099
	3,577
	2,914
	931
	17

	     Piney Creek above       

     Paloma Creek
	10,166
	3,372
	2,712
	808
	60

	Vaqueros Creek-Arroyo Seco (HUC 6)
	21,616
	2,135
	3,960
	1,528
	28

	Horse Creek-Arroyo Seco (HUC 6)
	30,585
	2,301
	4,217
	2,720
	21

	Tassajara Creek-Arroyo Seco (HUC 6)
	35,228
	9,793
	12,216
	3,255
	62

	     Santa Lucia Creek
	11,767
	4,280
	2,462
	1,053
	57

	     Church Creek upstream 

     of the Caves
	1,787
	210
	1,048
	299
	70


	     Tassajara Creek at 

     Tassajara Hot Springs
	12,746
	3,927
	6,069
	1,090
	78

	     Unnamed Tributary to 

     Tassajara Creek at 

     Tassajara Hot Springs
	798
	389
	360
	46
	94

	     Unnamed Tributary to  

     Church Creek – Road 

     Crossing
	565
	148
	346
	59
	87

	Lost Valley Creek-Arroyo Seco (HUC6)
	30,130
	10,588
	10,345
	2,847
	69

	     Arroyo Seco River 

     upstream of Sportsmen  

     Club
	4,630
	829
	642
	137
	32

	     Tributary to Arroyo 

     Seco at 19S09
	1,824
	1,166
	423
	67
	87

	     Unnamed Tributary to 

     Arroyo Seco at Santa 

     Lucia Memorial Park
	388
	31
	185
	62
	56

	     112 inch culvert on 

     Roosevelt Creek
	1456
	699
	621
	69
	91

	     54 inch culvert on 

     unnamed tributary to 

     Arroyo Seco
	380
	90
	246
	23
	88


Table 2: Burn Severity in San Antonio River HUC 5 watershed 
	Assessment Watersheds
	Total Watershed Acres
	Acres High Burn Severity
	Acres Moderate Burn Severity
	Acres Low Burn Severity
	% High and Moderate Burn Severity

	San Antonio River-Mission Creek and Upper San Antonio River
	66,450
	33,186
	12,255
	3,790
	68

	San Antonio River-Mission Creek (HUC 6)
	40,538
	7,274
	7,857
	2,053
	37

	     Bear Canyon-upstream 

     of home
	7,266
	5,668
	1,553
	34
	99

	     Coleman Canyon-

     upstream of home
	2,951
	849
	1,777
	240
	89

	Upper San Antonio River (HUC 6)
	25,912
	3,586
	4,398
	1,737
	31

	     Indians Adobe
	228
	62
	166
	0
	100

	     North Fork San Antonio 

     River-Bridge to Avila 

     Ranch
	6,099
	1,406
	2,349
	830
	62


Table 3: Burn Severity in Upper Carmel River HUC 5 watershed 
	Assessment Watersheds
	Total Watershed Acres
	Acres High Burn Severity
	Acres Moderate Burn Severity
	Acres Low Burn Severity
	% High and Moderate Burn Severity

	Danish Creek-Carmel River and Cachagua Creek
	59,168
	33,032
	11,694
	5,891
	76

	Danish Creek-Carmel River (HUC 6)
	29,227
	3,091
	10,642
	5,077
	47

	     Los Padres Reservoir – 

     everything upstream
	28,137
	3,094
	10,643
	5,077
	49

	     Miller Fork Carmel River at 
     Tan Bark
	798
	41
	188
	237
	29

	Cachagua Creek (HUC 6)
	29,941
	678
	1,052
	814
	6

	     Finch Creek downstream of 

     confluence with Anastasia 

     Canyon above Hastings    

     Reserve
	4,096
	674
	1,028
	805
	42

	San Clemente Creek-Carmel River (HUC 6)
	21,103
	0
	6
	1
	0


Table 4: Burn Severity in Big Creek-Willow Creek Frontal (Hwy 1) HUC 5 watershed 
	Assessment Watersheds
	Total Watershed Acres
	Acres High Burn Severity
	Acres Moderate Burn Severity
	Acres Low Burn Severity
	% High and Moderate Burn Severity

	Big Creek Frontal (HUC 6)
	25,449
	13
	90
	47
	0

	Partington Creek Frontal (HUC 6)
	21,290
	1,539
	6,021
	5,337
	36

	     Castro Canyon
	320
	3
	125
	47
	40

	     Graves Canyon
	641
	0
	158
	169
	25

	     Grimes Canyon
	531
	3
	263
	210
	50

	     Hot Springs Canyon
	2,685
	579
	961
	749
	57

	     Lafler Canyon
	383
	8
	157
	187
	43

	     McWay Canyon
	1,625
	364
	691
	401
	65

	     Partington Creek
	2,386
	46
	1227
	849
	53


Table 5: Burn Severity in Big Sur River Frontal HUC 5 watershed 
	Assessment Watersheds
	Total Watershed Acres
	Acres High Burn Severity
	Acres Moderate Burn Severity
	Acres Low Burn Severity
	% High and Moderate Burn Severity

	Las Piedras Canyon Frontal (HUC 6)
	23,544
	53
	346
	65
	2

	     Sierra Creek culvert
	437
	52
	314
	55
	84

	Big Sur River (HUC 6)
	37,406
	6,553
	15,848
	6,497
	60

	     Big Sur River upstream of 

     Pfeiffer-Big Sur State Park
	29,443
	5,954
	13,058
	5,576
	65

	     Juan Hiquera Creek
	1,160
	279
	610
	183
	77

	     Pfeiffer-Redwood Creek
	598
	186
	341
	26
	88

	     Pheneger Creek
	521
	135
	214
	81
	67

	Little Sur River (HUC 6)
	15,650
	3,951
	8,715
	4,759
	81

	     Little Sur River upstream of 

     Boy Scout Camp
	11,635
	2,230
	4,611
	2,411
	59

	     Little Sur River upstream of 

     confluence with South Fork – 

     bridge
	16,961
	2,704
	6,739
	3,541
	56

	     South Fork Little Sur River 

     upstream of confluence with 

     Little Sur - bridge
	7,269
	1,236
	1,947
	1,210
	44


B. Summary of Findings After On-the-Ground Survey
1. Identify Values at Risk

Tables 6-10 identify the values at risk in each watershed.  The primary threat to the values at risk is flooding.  Mobilization of large woody debris is an additional threat in areas of stream constrictions where large woody debris can catch, back up water, and then release.  See soils report for information on sedimentation.  See engineering report for road concerns relating to increased flows.  See recreation report and Appendix A for information on trails and campgrounds at risk of flooding.
Table 6: Values at Risk in Arroyo Seco HUC 5 watershed 
	Assessment Watersheds
	Acres
	Values at Risk from Flooding
	Comments

	Arroyo Seco (HUC 5)
	191,879
	Agricultural land along Salinas River
	Entire HUC 5 to confluence with Salinas River

	Arroyo Seco upstream of Arroyo Seco Resort
	72,409
	Life and safety (residents and travelers on local roads), property (USGS stream gage, private residences and structures)
	Includes all or portions of 3 HUC 6 watersheds.  This includes Arroyo Seco Resort (Fred’s Camp) area.

	Arroyo Seco upstream of Piney Creek
	78,790
	Life and safety (residents and travelers on local roads), property (private residences)
	Includes all or portions of 3 HUC 6 watersheds.  This includes Miller’s Ranch area

	Arroyo Seco upstream of Sycamore Flat
	133,042
	Life and safety (residents and travelers on local roads), property (private residences)
	Includes 4 HUC 6 watersheds.  This includes Sycamore Flat area.

	Reliz Creek-Arroyo Seco (HUC 6)
	37,221
	None identified
	No comments

	Piney Creek (HUC 6)
	37, 099
	Life and safety (residents and travelers on local roads), property (private residences)
	No comments

	     Piney Creek above       

     Paloma Creek
	10,166
	Life and safety (residents and travelers on local roads), property (private residences)
	No comments

	Vaqueros Creek-Arroyo Seco (HUC 6)
	21,616
	None identified at this scale
	No comments

	Horse Creek-Arroyo Seco (HUC 6)
	30,585
	None identified at this scale
	No comments

	Tassajara Creek-Arroyo Seco (HUC 6)
	35,228
	None identified at this scale
	No comments

	     Santa Lucia Creek
	11,767
	Property (Santa Lucia Adobe)
	No comments

	     Church Creek upstream 
     of the Caves
	1,787
	Life and safety (residents), property (private residences)
	No comments

	     Tassajara Creek at 
     Tassajara Hot Springs
	12,746
	Life and safety (residents and students at Tassajara Zen Center), property (private structures)
	Tassajara Zen Center has year-round residents

	     Unnamed Tributary to 
     Tassajara Creek at 
     Tassajara Hot Springs
	798
	Life and safety (residents and students at Tassajara Zen Center, travelers on Tassajara Road), property (private structures at Zen Center, road)
	~1 mile of Tassajara Road washed out in 1978

	     Unnamed Tributary to  

     Church Creek – Road 
     Crossing
	565
	Property (road crossing)
	Bridge is attached to tree, so should be ok in high flows 

	Lost Valley Creek-Arroyo Seco (HUC6)
	30,130
	None identified at this scale
	No comments

	     Arroyo Seco River 
     upstream of Sportsmen  

     Club
	4,630
	Life and safety, property (Monterey County Sportsmen Club)
	No comments

	     Tributary to Arroyo 
     Seco at 19S09
	1,824
	Property (bridge)
	No comments

	     Unnamed Tributary to 
     Arroyo Seco at Santa 
     Lucia Memorial Park
	388
	Life and safety (rec residents), property (residences)
	No comments

	     112 inch culvert on 
     Roosevelt Creek
	1456
	Property (culvert, road)
	No comments

	     54 inch culvert on 

     unnamed tributary to 

     Arroyo Seco
	380
	Property (culvert, road)
	No comments


Table 7: Values at Risk in San Antonio River HUC 5 watershed 
	Assessment Watersheds
	Acres
	Values at Risk from Flooding
	Comments

	San Antonio River-Mission Creek and Upper San Antonio River
	66,450
	Property (San Antonio Reservoir, agricultural land along the Salinas River)
	This includes 2 HUC 6 watersheds

	San Antonio River-Mission Creek (HUC 6)
	40,538
	None identified at this scale
	No comments

	     Bear Canyon-upstream 

     of home
	7,266
	Life and safety (residents), property (private residences)
	No comments

	     Coleman Canyon-

     upstream of home
	2,951
	Life and safety (residents), property (private residences, private dams)
	Three dams located upstream of home.  Threat of dam failure. Coleman Reservoir

	Upper San Antonio River (HUC 6)
	25,912
	None identified at this scale
	No comments

	     Indians Adobe
	228
	Property (Adobe house)
	Reservoir is located upstream of adobe.  Threat of dam failure.

	     North Fork San Antonio 

     River-Bridge to Avila 

     Ranch
	6,099
	Life and safety (residents), property (bridge, private residences)
	No comments


Table 8: Values at Risk in Upper Carmel River HUC 5 watershed 
	Assessment Watersheds
	Acres
	Values at Risk from Flooding
	Comments

	Danish Creek-Carmel River and Cachagua Creek
	59,168
	Property (San Clemente Dam)
	This includes 2 HUC 6 watersheds

	Danish Creek-Carmel River (HUC 6)
	29,227
	None identified at this scale
	No comments

	     Los Padres Reservoir – 

     everything upstream
	28,137
	Property (Los Padres Reservoir)
	Reservoir capacity decreasing over time

	     Miller Fork Carmel River at 
     Tan Bark
	798
	Life and safety (travelers on road), property (roads accessing private inholding)
	No comments

	Cachagua Creek (HUC 6)
	29,941
	None identified at this scale
	No comments

	     Finch Creek downstream of 
     confluence with Anastasia 
     Canyon above Hastings    

     Reserve
	4,096
	Life and safety (residents), property (private residences)
	No comments

	San Clemente Creek-Carmel River (HUC 6)
	21,103
	None identified at this scale
	This watershed has only 7 acres of burn so it is not analyzed further


Table 9: Values at Risk in Big Creek-Willow Creek Frontal (Hwy 1) HUC 5 watershed 
	Assessment Watersheds
	Acres
	Values at Risk from Flooding
	Comments

	Big Creek Frontal (HUC 6)
	25,449
	None identified at this scale
	No comments

	Partington Creek Frontal (HUC 6)
	21,290
	None identified at this scale
	No comments

	     Castro Canyon
	320
	Life and safety (visitors and employees of Big Sur Inn), property (Big Sur Inn)
	No comments

	     Graves Canyon
	641
	Life and safety (travelers on Hwy 1 and visitors), property (Hwy 1 and Henry Miller Memorial Library)
	No comments

	     Grimes Canyon
	531
	Life and safety (travelers on Hwy 1), property (Hwy 1)
	No comments

	     Hot Springs Canyon
	2,685
	Life and safety (residents and visitors), property (private residences and Esalen Institute)
	Esalen Institute has building in the floodplain

	     Lafler Canyon
	383
	Life and safety (residents, visitors, and travelers on Hwy 1), property (Coast Gallery and Hwy 1)
	Concern of floating debris catching and releasing.

	     McWay Canyon
	1,625
	Life and safety (visitors and travelers on Hwy 1), property (Pelton Wheel and Hwy 1)
	Concern of floating debris catching and releasing in narrow part of canyon above Pelton Wheel

	     Partington Creek
	2,386
	Life and safety (travelers on Hwy 1), property (Hwy 1)
	36 inch culvert on Hwy 1


Table 10: Values at Risk in Big Sur River Frontal HUC 5 watershed 
	Assessment Watersheds
	Acres
	Values at Risk from Flooding
	Comments

	Las Piedras Canyon Frontal (HUC 6)
	23,544
	None at this scale
	No comments

	     Sierra Creek culvert
	437
	Property (culvert)
	No comments

	Big Sur River (HUC 6)
	37,406
	Life and safety (residents and visitors), property (private residences and businesses along Big Sur River)
	No comments

	     Big Sur River upstream of 

     Pfeiffer-Big Sur State Park
	29,443
	Life and safety (employees and visitors), property (Pfeiffer Big Sur campground and facilities, USGS stream gage)
	No comments

	     Juan Hiquera Creek
	1,160
	Life and safety (residents), property (private residences)
	No comments

	     Pfeiffer-Redwood Creek
	598
	Life and safety (employees and visitors), property (Hwy 1, Big Sur Lodge, parking lot at lodge)
	4 ft x 3 ft box culvert runs underneath the lodge

	     Pheneger Creek
	521
	Life and safety (employees, visitors, and travelers on Hwy 1), property (Hwy 1, River Inn and nearby businesses)
	No comments

	Little Sur River (HUC 6)
	15,650
	None at this scale
	No comments

	     Little Sur River upstream of 

     Boy Scout Camp
	11,635
	Life and safety (visitors), Property (camp facilities)
	No comments

	     Little Sur River upstream of 

     confluence with South Fork – 

     bridge
	16,961
	Property (bridge)
	No comments

	     South Fork Little Sur River 

     upstream of confluence with 

     Little Sur - bridge
	7,269
	Property (bridge)
	No comments


2. Describe Condition of Values at Risk
Pre-burn water yield for watersheds where values at risk were identified was modeled using regional curves (Appendices B-D). Watersheds were modeled at scales ranging from HUC 5 to HUC 8, depending on the location of the value at risk. Pre-fire, an average rainfall event is associated with the bankfull discharge, which has a recurrence interval of 1.2-1.3 years.  The Basin Complex-Indians Fire is expected to respond to an average rainfall event differently for the low, moderate, and high burn severity areas.  On the coastal side of the fire, it is expected that areas of low burn severity would respond like a 5-year event, moderate burn severity would respond like a 10-year event, and high burn severity would respond like a 25-year event.  On the inland side of the fire it is expected that areas of low burn severity would respond like a 2-year event, moderate burn severity would respond like a 5-year event, and high burn severity would respond like a 10-year event.  The unburned lands within the fire would respond as the unburned lands outside the fire and would have a discharge associated with the average bankfull storm.   A comparison of pre- and post-burn water yield for an average rainfall year was calculated for each of the watersheds analyzed (Tables 11-15). The percent difference shows the increase in expected water yield for each of the watersheds and gives a relative indication of risk severity for the values identified.

Table 11: Increase in water yield in Arroyo Seco HUC 5 watershed 
	Assessment Watersheds
	Acres
	Increase in water yield (%)

	Arroyo Seco (HUC 5)
	191,879
	163

	Arroyo Seco upstream of Arroyo Seco Resort
	72,409
	213

	Arroyo Seco upstream of Piney Creek
	78,790
	193

	Arroyo Seco upstream of Sycamore Flat
	133,042
	186

	Reliz Creek-Arroyo Seco (HUC 6)
	37,221
	100

	Piney Creek (HUC 6)
	37, 099
	113

	     Piney Creek above Paloma Creek
	10,166
	337

	Vaqueros Creek-Arroyo Seco (HUC 6)
	21,616
	132

	Horse Creek-Arroyo Seco (HUC 6)
	30,585
	110

	Tassajara Creek-Arroyo Seco (HUC 6)
	35,228
	243

	     Santa Lucia Creek
	11,767
	331

	     Church Creek upstream of the Caves
	1,787
	443

	     Tassajara Creek at Tassajara Hot Springs
	12,746
	390

	     Unnamed Tributary to Tassajara Creek at Tassajara Hot Springs
	798
	1141

	     Unnamed Tributary to Church Creek – Road Crossing
	565
	855

	Lost Valley Creek-Arroyo Seco (HUC6)
	30,130
	292

	     Arroyo Seco River upstream of Sportsmen Club
	4,630
	223

	     Tributary to Arroyo Seco at 19S09
	1,824
	1056

	     Unnamed Tributary to Arroyo Seco at Santa Lucia Memorial Park
	388
	421

	     112 inch culvert on Roosevelt Creek
	1456
	931

	     54 inch culvert on unnamed tributary to Arroyo Seco
	380
	908


Table 12: Increase in water yield in San Antonio River HUC 5 watershed 
	Assessment Watersheds
	Acres
	Increase in water yield (%)

	San Antonio River-Mission Creek and Upper San Antonio River
	66,450
	149

	San Antonio River-Mission Creek (HUC 6)
	40,538
	152

	     Bear Canyon-upstream of home
	7,266
	862

	     Coleman Canyon-upstream of home
	2,951
	612

	Upper San Antonio River (HUC 6)
	25,912
	142

	     Indians Adobe
	228
	1216

	     North Fork San Antonio River-Bridge to Avila Ranch
	6,099
	339


Table 13: Increase in water yield in Upper Carmel River HUC 5 watershed 
	Assessment Watersheds
	Acres
	Increase in water yield (%)

	Danish Creek-Carmel River and Cachagua Creek
	59,168
	138

	Danish Creek-Carmel River (HUC 6)
	29,227
	178

	     Los Padres Reservoir – everything upstream
	28,137
	186

	     Miller Fork Carmel River at Tan Bark
	798
	185

	Cachagua Creek (HUC 6)
	29,941
	100

	     Finch Creek downstream of confluence with Anastasia Canyon 
     above Hastings Reserve
	4,096
	244

	San Clemente Creek-Carmel River (HUC 6)
	21,103
	100


Table 14: Increase in water yield in Big Creek-Willow Creek Frontal (Hwy 1) HUC 5 watershed 
	Assessment Watersheds
	Acres
	Increase in water yield (%)

	Big Creek Frontal (HUC 6)
	25,449
	100

	Partington Creek Frontal (HUC 6)
	21,290
	199

	     Castro Canyon
	320
	246

	     Graves Canyon
	641
	209

	     Grimes Canyon
	531
	373

	     Hot Springs Canyon
	2,685
	302

	     Lafler Canyon
	383
	374

	     McWay Canyon
	1,625
	333

	     Partington Creek
	2,386
	343


Table 15: Increase in water yield in Big Sur River Frontal HUC 5 watershed 
	Assessment Watersheds
	Acres
	Increase in water yield (%)

	Las Piedras Canyon Frontal (HUC 6)
	23,544
	117

	     Sierra Creek culvert
	437
	445

	Big Sur River (HUC 6)
	37,406
	259

	     Big Sur River upstream of Pfeiffer-Big Sur State Park
	29,443
	282

	     Juan Hiquera Creek
	1,160
	371

	     Pfeiffer-Redwood Creek
	598
	413

	     Pheneger Creek
	521
	330

	Little Sur River (HUC 6)
	15,650
	226

	     Little Sur River upstream of Boy Scout Camp
	11,635
	273

	     Little Sur River upstream of confluence with South Fork – bridge
	16,961
	258

	     South Fork Little Sur River upstream of confluence with Little Sur      

     -bridge
	7,269
	212


II. Emergency Determination
Increased water yield will cause increased flows throughout the watersheds affected by the fire. Peak discharge increases for an average rainstorm varies from no increase in flow to over 1000% increase in flows.  Based on these estimates there is an emergency threat to life and property.  

· The Indians Adobe is potentially eligible to the National Registry of Historic Places and is important to local tribes.  This area is estimated to receive 12x the average flow within the stream channel. The increased discharge is not expected to cause flooding damage to the adobe structure. However, there is an earthen dam above the historical adobe structure. Higher flows could cause the dam to fill with sediment, reducing the capacity to hold water.  Should the dam fill with enough sediment, there may not be enough volume to facilitate a post-fire flood flow.  In the event of such a flood, the dam could be over-topped, causing the propagation of head cuts into the dam face, which could lead to its eventual failure.  The dam currently shows signs of seepage and is excessively burrowed by rodents (piping), conditions that will only exacerbate potential erosion.  Dam failure could cause serious damage to the historic site downstream.  
· The Santa Lucia Adobe is potentially eligible to the National Registry of Historic Places and is important to local tribes.  This structure is between the main stream channel and a hydrologically connected side channel. The estimated increase in discharge (3x background) could cause the stream to overtop its banks, utilizing the side channel and floodplain, and cause flooding damage to the historical structure.
· Values at risk identified in the hydrologic assessment include life and safety and property downstream of Forest Service land.  These values at risk are affected by the increased runoff coming off of Forest Service land as well as large woody debris becoming floatable and damaging downstream values at risk during high streamflow events.
III. Treatments to Mitigate the Emergency

Interagency Coordination
A. Treatment Type
Protection and safety of human life and property is proposed through interagency coordination as needed throughout the first winter after the fire.  

B. Treatment Objective
The objective of the interagency coordination treatment is to prevent injury, loss of life, and minimize damage of property by alerting the public of hazards associated with increased flows.

C. Treatment Description
The interagency coordination treatment would involve staffing a position(s) to continue current interagency coordination.

D. Treatment Cost
Treatment cost for interagency coordination would be salary to staff an interagency coordination position.

Santa Lucia Adobe
A. Treatment Type
Protection of the Santa Lucia Adobe from flooding is proposed through placement of sandbags and k-rails.
B. Treatment Objective
The objective of proposed treatment at the Santa Lucia Adobe is to prevent flooding of cultural resources.

C. Treatment Description
Protection of the Santa Lucia Adobe would involve encircling the adobe with sandbags to prevent flooding of the structure and placing k-rails to deflect flows away from the adobe.  Approximately 50 tons of sand is needed to encircle the adobe with sandbags.  Approximately 80 linear feet of k-rails would be placed on the upstream and near-stream sides of the adobe to deflect flows away from the structure.  A pump is also proposed for this treatment to pump out water should any water get past the sandbags.

D. Treatment Cost
Treatment costs for the Santa Lucia Adobe includes:


80 linear feet k-rail  

Delivery = $ 

Offload and setup = $ 

Sand (50 tons) = $ 

Pump = $ 

Admin/mobilization = $ 

TOTAL = $ 
Indians Adobe

A. Treatment Type

Protection of the Indians Adobe would involve draining the Indians Ranch pond above the adobe, cleaning out vegetation, and lowering the spillway 2-3 feet to prevent the reservoir from refilling.
B. Treatment Objective

The objective of proposed treatments at the Indians Adobe is to prevent flooding of cultural resources.

C. Treatment Description

Protection of the Indians Adobe from flooding is proposed through draining of the reservoir to prevent dam failure.  This would be achieved both through lowering the spillway and pumping out any additional water held behind the reservoir.  This empty reservoir then could serve as a catchment basin should any debris move down the channel.  
D. Treatment Cost

Treatment costs for the Indians Adobe includes:


Excavator –  

Operator –  

Superintendent –  

Dewatering –  

Mobilization =$ 

Profit and overhead = $ 

Admin = $ 

TOTAL = $ 
Large Woody Debris Detection Surveys
A. Treatment Type

The large woody debris (LWD) detection surveys treatment is comprised of (1) detecting existing LWD hazards in selected stream channels in the fire area, (2) reducing high-risk LWD hazards prior to winter and (3) conducting post-storm patrols during winter to detect additional high-risk LWD hazard sites and treat as appropriate.

B. Treatment Objective

The objective of the LWD treatment is to mitigate high-risk large woody debris (LWD), where feasible and safe, that may become floatable to the extent that it may damage downstream values at risk during high streamflow events.  

C. Treatment Description

Background

At present, the amount and location of LWD is unknown in the principal streams in the fire area where downstream values at risk may be damaged by wood entrained in high streamflow events (e.g., bridges).  Following the Marble-Cone fire of 1977 which burned much of the same area as this fire, channel clearing was conducted in numerous streams.  At the time, this type of treatment was a common BAER practice.  However, effectiveness of the treatment is unknown.  Today, knowledge of stream systems has advanced to the point of understanding that LWD provides an important hydrologic and ecological structure and function. LWD can actually increase roughness in a stream channel that, in addition to living vegetation and coarse stream substrate, can ameliorate flood flows.  While it is important to consider mitigation of post-fire downstream values at risk during flooding, retention of some LWD can contribute to that mitigation.

Strategy

The strategy of this treatment is to evaluate current condition of LWD and balance removal and retention to optimize mitigation of potential downstream problems.  To do so, detection of existing LWD will be conducted as soon as possible after the fire, treatment of high-hazard LWD will be conducted, and condition monitoring will be carried out through the winter.
Priorities

The overall priority is to focus on streams subject to transporting LWD during high streamflow events.  This includes the larger stream systems in the fire area where key values at risk have been identified – streamside properties such as residences, commercial facilities, bridges, etc. The Big Sur River is the principal stream of concern due to the large amount of assets from Big Sur State Park downstream toward the ocean.  The Little Sur River is also a high priority on the coastal side of the fire.  The Arroyo Seco is a secondary priority since fewer values are at risk and the probability of LWD is less than streams on the coastal side of the fire.  Other streams will be evaluated on a needs basis as determined by the BAER Treatment Implementation Team.  Most small streams that are subject to debris flows rather than flooding are a lesser priority.  However, if there are small streams that may have LWD subject to flooding they can be considered.

D. Treatment Cost
LWD Detection and Treatment Costs: 

· Pre-winter 2008

· 2 flight days for LWD detection  
· 3 ground access days for LWD detection  
· Treatment of large, imminent LWD hazards: 2-10 person crews or equivalent staffing  
· Pre-treatment of helispots (clearing, etc.): 4 sites  
· Management of air and ground operations (Leader, assistant, equipment and supplies, etc.)  )

· Total pre-winter cost: $ 
· Winter 2008 

· 4 flight days for LWD storm patrol following substantial storms @ 2 hours per day x $ 
· 4 ground access days for LWD storm patrol @ 2-2 person teams @ $ )

· Treatment of large, imminent LWD hazards: 2-10 person crews or equivalent staffing @  )

· Management of air and ground operations (Leader, assistant, equipment and supplies, etc.) ($ )

· Total winter cost: $ 
· Overall Cost

$ 
Hillslope Treatments

Locations within the burned area with identified values at risk were evaluated to determine feasibility of conducting hillslope treatments that might mitigate the increased erosion and runoff expected after the fire.  Emergency hillslope treatments following wildfire usually consist of applying various mulch materials, or in limited cases, grass seeding.  Due primarily to the extremely steep slopes in much of the burned area, as well as consideration of other evaluation criteria, it was determined that hillslope treatments would likely be ineffective in mitigating post-fire increases in streamflow and sedimentation.  Further discussion of the hillslope treatment evaluation process is described in Appendix E. 
IV. Discussion/Summary/Recommendations

The Basin-Indian Complex Fire will increase discharge within the HUC 6 watersheds by an average of 160%. Emergency flood damage reduction treatments for the two Adobe structures are expected to be successful. Increased erosion and discharge is expected to last for approximately 5 years under normal yearly rainfall conditions.
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