Basin/Indians Fire Fisheries Assessment for BAER

Fire Name/Number:

Basin/Indians, CA-LPF-0011918
Forest:


Los Padres National Forest (NF)

Date:



August 18, 2008
Authors:


Steve Holdeman, Fisheries Biologist, Stanislaus NF





Jason Pyron, Wildlife Biologist, Stanislaus NF

I.  Resource Condition Assessment
A. A.  Objective/ Issues – Assess the effects of the Basin/Indians Fire and the effects of the proposed burned area emergency rehabilitation (BAER) treatments on the federally listed tidewater goby (Eucyclogobius newberryi) and 
south-central California coast steelhead (Oncorhynchus mykiss) Distinct Population Segment (DPS) and their Critical Habitat on National Forest System Lands. 
B.  Process/Methodology/Consultation

Process/Methodology

Information for this assessment was based on a review of relevant research publications and literature including sightings and habitat records from LPNF, California Department of Fish and Game (CDFG), National Oceanic and Atmospheric Administration Fisheries (NOAA Fisheries) and personal communication with local experts from each of these agencies.  Reconnaissance field reviews occurred from August 11, 2008 through August 18, 2008.

Consultation 
Donna Toth, Forest Fisheries Biologist, LPNF, initiated emergency consultation with the NOAA Fisheries, on 2 July 2008 (Matt McGoogan, NOAA, 562-980-4026).  A separate biological assessment will be completed as part of the emergency consultation.
C.  Resource Setting – Much of the following synopsis has been excerpted from Southern California Mountains and Foothills Assessment,  History and Status of Steelhead in California Coastal Drainages South of San Francisco Bay, and Fish Bulletin 179, Contributions to the Biology of Central Valley Salmonids, Volume 1 (Randall 2001, Stephenson and Calcarone 1999, Titus, in preparation).
Federally Listed Species

Tidewater goby (Eucyclogobius newberryi)

Life history

Tidewater gobies are adapted for life in coastal lagoons created by inflowing streams (Moyle 2002).  The goby can tolerate a wide range of salinities (0 – 41 parts per thousand) in these habitats, but salinities less than 10 parts per thousand are preferred for most life history aspects.  Preferred habitat substrates are silt and sand in water 20 – 100 centimeters deep surrounded by beds of emergent vegetation (Moyle 2002).  One determinant of population size and habitat quality is the presence of the sandbar at the mouth of the stream which forms the lagoon.  When the sandbar is breached or during the high stream flows of winter, swift water conditions ensue which are conducive to population declines for this poor swimming fish.  The flexible reproductive strategies employed by the tidewater goby include a long spawning season, multiple spawning efforts, and moderately high fecundity.  These factors contribute to populations that can rebound quickly following declines.  Most individuals only live for one year and females compete intensely for mates (Moyle 2002).

Status and distribution

The tidewater goby was federally listed as threatened in 1994, and the final rule designating critical habitat was published in the Federal Register (Vol. 73, No. 21, January 31, 2008).  The goby is endemic to California and is found in brackish water in the lagoons of coastal streams from Tillas Slough (Smith River, Del Norte County) in the north to Agua Hedionda Lagoon (San Diego County) to the south.  The north-south distribution of the tidewater goby has not changed significantly over time; however, the remaining populations are patchy and fragmented along the coast.  The goby is naturally absent from several large sections of coast, particularly where suitable habitat (lagoons and estuaries) is lacking or where ocean conditions prevent dispersal to nearby drainages.  While goby populations may apparently go through localized extirpations, metapopulation dynamics permit the recolonization of suitable habitat if there is another nearby population.  The tidewater goby is apparently capable of persisting in the aftermath of heavy flooding with little apparent impact to population size (Lafferty, et al. 1999 in Federal Register Vol. 73, No. 21).





























South-Central California Coast Steelhead (Oncorhynchus mykiss)

Life History
Rainbow trout primarily exhibit two life history strategies along the California coast. Individuals which exhibit the resident life history strategy are referred to as “rainbow trout” or “resident rainbows” and those that exhibit the anadromous life history strategy are referred to as “steelhead”. Both life forms may exist within the same stream and they may successfully reproduce with each other, exhibiting what is otherwise known as a polymorphic life history structure. A polymorphic life history structure allows this species to persist in habitats that are highly variable (drought) and unstable. 

Steelhead exhibit two ecotypes commonly referred to as winter run and summer run steelhead. Steelhead populations in the Central Valley and south of San Francisco are winter runs; therefore, adults mature in the ocean and migrate into freshwater streams in fall, winter, or spring. Winter run steelhead typically spend a shorter amount of time in freshwater prior to spawning in early spring.
Steelhead typically spawn in gravel substrates with moderately fast water velocities, such as low gradient riffles or the tail-outs of pools. Eggs mature within the gravel substrate, hatch into alevins and eventually mature into fry. Juvenile steelhead typically spend approximately 1-2 years maturing in freshwater streams before the smoltification process takes place and they out-migrate to the ocean. Once in the ocean, steelhead spend one-four years growing before returning to freshwater to spawn. Unlike Pacific salmon, steelhead are an iteroperous species and may spawn more than once before dying. Little is known about the rates at which steelhead are capable of spawning more than once, but it is widely accepted that those stocks which migrate shorter distances from the ocean are more likely to successfully spawn more than once. 
Status and Distribution
Historically, steelhead were distributed throughout Pacific coast states and much of California. West coast steelhead populations have been divided into 15 Distinct Population Segments (DPSs) based on natural geographic boundaries that foster genetic isolation (NMFS 1997).  Each DPS is treated as a distinct population by the National Marine Fisheries Service (NMFS) for determinations on the need for listing as threatened or endangered. The south-central California coast steelhead was listed as threatened on August 18, 1997, listing was reconfirmed on January 5, 2006, and critical habitat was designated on September 2, 2005 (62 FR 43937, 70 FR 52488, 71 FR 834). Relevant primary constituent elements (PCE’s) of steelhead critical habitat are: 1) freshwater spawning sites, 2) freshwater rearing sites, and 3) freshwater migration corridors.
Steelhead occupy the following 5th Field Hydrologic Unit Codes (HUCs) that were within the perimeter of the fire: San Antonio, Big Sur Frontal, Big Creek - Willow Creek Frontal, Carmel River, and Arroyo Seco.
San Antonio (5th Level HUC)

San Antonio: Historically, the San Antonio River and its tributaries provided some of the most important spawning and rearing habitat within the Salinas River drainage. The San Antonio drainage has high amounts of anthropogenic impacts throughout the drainage. Due to water development projects and construction of a dam on the lower river, steelhead can not migrate into headwater streams to spawn and are not present on the LPNF. Critical habitat has not been designated in the San Antonio watershed on the LPNF.

Big Sur Frontal (5th Level HUC)

The Big Sur Frontal watershed provides some of the most suitable and valuable steelhead habitat along the central California coast. The Big Sur Frontal HUC contains two watersheds with designated critical habitat: the Big Sur River and the Little Sur River.

Big Sur River (6th Level HUC)

The lower reaches of the Big Sur have significant anthropogenic impacts, but the upper reaches are located within the Ventana Wilderness and remain very pristine. Although the Big Sur drainage is one of the largest drainages along the central California coast, there is only approximately 12 km of stream that is largely accessible to steelhead. A large bedrock falls prevents adult migration above an area commonly referred to as the “gorge”, which is located immediately upstream of Pfeiffer Big Sur State Park. Although there have been several attempts to modify and remove the bedrock barrier, it still largely prohibits upstream migration. Although numerous tributaries within the Big Sur drainage may provide suitable habitat, Juan Higuera Creek and Post Creek are the two main tributaries which have been specifically identified as providing occupied spawning and rearing steelhead habitat. There is approximately 10 miles of designated critical habitat within the Big Sur drainage, all of which is located on the mainstem Big Sur River.

Little Sur River (6th Level HUC)

The Little Sur drainage is a pristine watershed that has been identified as likely being the most productive steelhead river south of San Francisco Bay. Numerous tributaries likely provide suitable spawning and rearing habitat within the drainage. Although a small dam has been constructed at the Pico Blanco Boy Scout Camp, a fish ladder was constructed on the dam to facilitate fish passage. There is approximately 16 miles of designated critical habitat within the Little Sur drainage, all of which is located on the South Fork and mainstem Little Sur River.
Big Creek – Willow Creek Fontal (5th Level HUC)

This HUC is comprised of numerous small watersheds that flow only short distances before reaching the Pacific Ocean. The following tributaries contain designated critical habitat: Salmon Creek, Villa Creek, Alder Creek, Willow Creek, Plaskett Creek, Prewitt Creek, Mill Creek, Limekiln Creek, Devil’s Canyon Creek, and Partington Creek. The only watershed that contained critical habitat within the Big Creek – Willow Creek HUC and that was within the fire perimeter was Partington Creek.

Partington Creek (6th Level HUC)

Partington Creek is a steep drainage that flows under Highway 1 and into the Pacific Ocean. Although steelhead historically occupied much of the drainage, a large culvert was placed on the creek in the construction of Highway 1 and currently prevents upstream steelhead migration (Nelson, J., personal communication, August 12, 2008, Napper, G., personal communication, August 15, 2008). Below the culvert there is approximately ¼ mile of stream that is accessible to steelhead. . There is approximately one mile of designated critical habitat in Partington Creek.
Upper Carmel River (5th level HUC)

Steelhead are known to occupy the upper Carmel River watershed.  Current estimates of steelhead populations indicate they are at risk of extinction (Titus and Erman, in preparation) due to habitat degradation and barriers to passage.  However, based on adult counts below Los Padres Dam (1993 – 2004), the number of returning adults appears to be increasing (Carmel River Watershed Assessment sourced at www.carmelriverwatershed.org).  Since access to the upper Carmel River watershed is blocked by Los Padres Dam, migrating steelhead are captured below the dam, transported above the dam by trucks, and released into Los Padres Reservoir.  This effort allows adult steelhead to access suitable spawning areas provided in the tributary waters.  Another primary impact to the steelhead population involves the lower reaches of the Carmel River which is periodically dewatered due excessive ground water pumping.  This condition makes it difficult for outmigrating smolts to return to the ocean.  Resident rainbow trout/steelhead appear to be well distributed throughout the watershed.

Designated critical habitat is found in the following streams located upstream of Los Padres Dam:  Blue Creek, Bruce Fork, Danish Creek, Miller Fork, Rattlesnake Creek, and Ventana Mesa Creek.  Other streams in the upper Carmel River watershed that provide critical habitat include Boronda Creek, Finch Creek, and James Creek. 

Arroyo Seco watershed (5th level HUC)

The Arroyo Seco is apparently the only remaining tributary to the Salinas River that supports a spawning run of steelhead.  Current estimates of population size are considerably lower than historic levels due, in large part, to low or lack of surface flow in the lower reaches before the Arroyo Seco joins the Salinas River.  The dewatered stream channel severely limits the upstream migration of adults in the winter and the downstream migration of smolts.  Also, water temperatures in the lower Arroyo Seco during the emigration of smolts may exceed thermal tolerance limits.  Titus and Erman (in preparation) indicated the Salinas River population of steelhead is at moderate risk of extinction.  Resident rainbow trout/steelhead appear to be well distributed throughout the watershed.

Critical habitat for steelhead has been designated in the Arroyo Seco watershed.  In addition to most of the mainstem Arroyo Seco, the following tributary streams provide critical habitat for the species:  Calaboose Creek, Church Creek, Horse Creek, Piney Creek, Reliz Creek, Rocky Creek, Santa Lucia Creek, Tassajara Creek, Vaqueros Creek, and Willow Creek.  

D.  Findings/Observations
Tidewater goby
Designated critical habitat for the tidewater goby occurs adjacent to the fire perimeter in Sycamore Creek, south of the Big Sur River in the vicinity of Pfeiffer Point.  The fire did not burn in the Sycamore Creek watershed.  Suitable habitat may exist at the mouths of several streams affected by the Basin/Indians Fire.

South central California coast steelhead ESU
Field reconnaissance surveys were completed from August 11, 2008 – August 18, 2008 and a helicopter flight was taken on August 13, 2008. Due to time constraints, the flight and field reconnaissance were focused on drainages with designated critical habitat. 
San Antonio (5th Field HUC) 
Approximately 30,356 acres burned within the San Antonio watershed. Of the total acreage approximately 36% (10,861 acres) burned at high severity, 40% (12,255 acres) burned at moderate severity, 12% (3,790 acres) burned at low severity, and 11% (3,4650 acres) burned at very low severity or was unburned. 
Big Sur Frontal (5th Field HUC)

Approximately 57,668 acres burned within the Big Sur Frontal watershed. Of the total acreage approximately 18% (10,557 acres) burned at high severity, 43% (24,909 acres) burned at moderate severity, 20% (11,322 acres) burned at low severity, and 19% (10,880 acres) burned at very low severity or was unburned. GIS analysis and a helicopter flight (August 13, 2008) revealed that riparian areas in this area were typically burned at moderate or low severity with the vegetative canopy largely left in tact. High severity fire was typically located on ridges and upper portions of the slopes. A GIS query determined that there are approximately 95 miles of perennial stream, 47 miles of intermittent stream, and 16 miles of critical habitat within the fire perimeter in the watershed. There are two 6th field HUCs that were affected by the fire: Big Sur River and Little Sur River.


Big Sur River (6th Level HUC)
There are approximately 10 miles of designated critical habitat in the Big Sur drainage, 4 of which were within the fire perimeter and all of which is located along the mainstem of the Big Sur River. Riparian areas along the mainstem Big Sur River typically burned at low and moderate severities while some tributaries had patches of high severity burn. Tributaries within the drainage that received relatively large amounts of high severity burn were primarily south-facing drainages and included: Redwood Creek, Lion Creek, Phenegar Creek, Juan Higuera Creek, and Pfeiffer – Redwood Creek. 
There is a  very high risk of flooding, sedimentation, and debris flows in this HUC based on the predicted 2.6 fold increase in annual discharge (see hydrology report) and significant increase in sedimentation rate (see soils report).

Little Sur River (6th Level HUC)
There are approximately 16 miles of designated critical habitat in the Little Sur drainage, 12 of which were within the fire perimeter and all of which is located on South Fork and mainstem of the Little Sur River. A field visit to the Little Sur was conducted on August 18, 2008. Numerous O. mykiss of various age-classes were observed in the mainstem Little Sur upstream of the Boyscout Camp.Riparian areas along the South Fork and mainstem typically burned at low to moderate severities with large amounts of the vegetative canopy left in tact. Tributaries within the drainage that received relatively large amounts of high severity burn were: Skinner Creek, Launtz Creek, and the headwaters of the South Fork Little Sur. 
There is a  very high risk of flooding, sedimentation, and debris flows in this HUC based on the predicted 2.3 fold increase in annual discharge (see hydrology report) and significant increase in sedimentation rate (see soils report).

Big Creek – Willow Creek Fontal (5th Level HUC)
Approximately 14,499 acres burned within the Big Creek – Willow Creek Frontal watershed. Of the total acreage approximately 11% (1,552 acres) burned at high severity, 42% (6,112 acres) burned at moderate severity, 37% (5,384 acres) burned at low severity, and 10% (1,451 acres) burned at very low severity or was unburned. A GIS query determined that there are approximately 23 miles of perennial stream, 7 miles of intermittent stream, and one mile of critical habitat within fire perimeter in this HUC. The Big Creek – Willow Creek frontal watershed consists of numerous small coastal watersheds that flow short distances before entering the Pacific Ocean. Several of these watersheds likely contain small amounts of suitable habitat, but little is known about these drainages. High severity burn was concentrated on ridgetops and upper portions of the slopes. Tributaries within the drainage that received relatively large amounts of high severity burn included: Hot Springs Canyon and McWay Creek. The only 6th Level HUC within the fire perimeter that has designated critical habitat is Partington Creek. 

Partington Creek (6th Level HUC)

There is approximately one mile of designated critical habitat in Partington Creek, almost all of which was located within the fire perimeter. The majority of the drainage was burned at low to moderate severities, most of which occurred on ridgetops and the upper portions of the slopes. Riparian areas and were largely unburned throughout the drainage. A culvert is located approximately ¼ mile upstream from the ocean and prevents upstream steelhead migration. 
There is a  high risk of flooding, sedimentation, and debris flows in this HUC based on the predicted 2 fold increase in annual discharge (see hydrology report) and significant increase in sedimentation rate (see soils report).

Upper Carmel River (5th level HUC)

Approximately 31,609 acres are within the Upper Carmel River watershed.  Of the total acreage, approximately 12% (3,769 acres) burned at high severity, 37% (11,700 acres) burned at moderate severity, 19% (5,893) burned at low severity, and 32% (10,247 acres) burned at very low severity or was unburned.  Areas of concentrated high severity fire occurred north of Bear-Basin Creek, from Lone Pine campground to Elephant Mountain, west of Rattlesnake Creek to the headwaters of Danish Creek, and the headwaters of Finch Creek.  A majority of the high severity fire was concentrated on the upper hillslopes and along the ridges of these areas.  A small proportion (<20%) of the primary riparian area (larger streams) was affected by fire, with most of the affected areas burning at very low to low severity.  Based on a GIS query of the streams and steelhead critical habitat layers, there are approximately 46 miles of perennial stream, 30 miles of intermittent stream, and 39 miles of critical habitat within the fire perimeter.  There are two 6th level HUCs that were affected by the Basin/Indians Fire:  Danish Creek – Carmel River and Cachagua Creek.  
Danish Creek – Carmel River (6th level HUC)

The primary subwatersheds within this HUC include:  Blue Creek, Bruce Fork, Danish Creek, Miller Fork, Rattlesnake Creek, and Ventana Mesa Creek.  

Approximately 50% of the Blue Creek watershed burned at moderate severity.  The lower half of this watershed and the riparian area was relatively unburned.  Critical habitat was affected in this subwatershed.

There was a high mosaic of burned conditions in Bruce Fork, with unburned and low severity burned conditions dominating the mix.  Moderate severity burned conditions primarily occurred on the upper hillslopes in the lower third of the watershed.  The riparian area appears to remain relatively intact for much of this stream’s length.  Critical habitat was affected in this subwatershed.

Most of the upper watershed of Danish Creek burned at high and moderate severity.  In the lower watershed, most of the northern portion of the watershed burned at moderate severity, with the south side of the drainage either unburned or burned at low/very low severity.  Based on the BARC mapping and aerial reconnaissance flight (13 August 2008), much of the riparian area remained intact, though localized conditions resulted in tree mortality.  In the upper end of the watershed (last one mile of stream), the riparian area was burned at moderate to high severity.  Critical habitat was affected in this subwatershed.

There was very little high severity fire in the Miller Fork watershed and much of the upper half of the watershed was only minimally burned.  The majority of the moderate and high severity conditions affected the hillslopes along the first mile of the Miller Fork.  The riparian area was only minimally affected by moderate severity burn, with additional well-spaced patches of low/very low severity burn in the upper watershed.  Critical habitat was affected in this subwatershed.

The lower two-thirds of Rattlesnake Creek primarily burned at low severity or remained unburned.  Fire severity in the upper third of the watershed was moderate and high with patches of low/unburned.  Less than 15% of the riparian area was directly affected by moderate severity fire with the remainder at very low/unburned.  Critical habitat was affected in this subwatershed.

Like Blue Creek and Bruce Fork, the Ventana Mesa Creek watershed was minimally impacted by high or moderate severity fire.  The portion of the watershed that burned at high and moderate severity was located along the ridge north of Ventana Double Cone.  Essentially all of the riparian area along Ventana Mesa Creek was unburned or burned at very low intensity.  Critical habitat was affected in this subwatershed.

For the remaining portion of the mainstem Carmel River inside the fire perimeter, high and moderate severity fire dominated the burned areas.  Much of Hiding Canyon burned more at higher severity, and the upper hillslopes and ridges from Elephant Mountain to Uncle Sam Mountain burned hot as well.  The majority of the riparian area remains intact, although higher severity conditions were located in the riparian area downstream of the Ventana Mesa Creek confluence.  Critical habitat was affected in this portion of the watershed.

There is a high risk of flooding, sedimentation, and debris flows in portions of this HUC based on the predicted 1.8 fold increase in annual discharge (see hydrology report) and significant increase in sedimentation rate (see soils report).

Cachagua Creek (6th level HUC)

Other streams in the upper Carmel River watershed that provide critical habitat include Boronda Creek, Finch Creek, and James Creek.  Boronda and James Creeks were minimally impacted by the fire with <1% of the watersheds within the fire perimeter.  The upper watershed of Finch Creek, however, was severely burned between the Bear Trap and the Piney Creek watershed divide.  The riparian area within several hundred meters of the stream was largely unburned, but high severity fire extended three quarters of the way down the hillslope.  Critical habitat was affected in this portion of the watershed.

There is a very low risk of flooding, sedimentation, and debris flows in this HUC based on no predicted increase in annual discharge (see hydrology report) and no significant increase in sedimentation rate (see soils report).

Arroyo Seco watershed (5th level HUC)

There are approximately 106,037 acres in this 5th level HUC.  Of this area, approximately 28% (29,283 acres) burned at high severity, 33% (34,547 acres) burned at moderate severity, 11% (11,431 acres) burned at low severity, and the remaining 29% (30,776 acres) burned at very low severity or was unburned.  Larger contiguous areas of high severity fire were located near Piney Creek, Black Butte, Tassajara Hot Springs/Willow Creek, Lost Valley/Zigzag Creek, Junipera Serra Peak, and Bear Mountain/Pinyon Peak.  In other words, much of the upper Arroyo Seco watershed burned at high and moderate severity.  Based on a GIS query of the streams and steelhead critical habitat layers, there are approximately 106 miles of perennial stream, 165 miles of intermittent stream, and 37 miles of steelhead critical habitat within the fire perimeter.  There are six 6th level HUCs that were affected by the Basin/Indians Fire:  Horse Creek – Arroyo Seco, Lost Valley Creek – Arroyo Seco, Piney Creek, Reliz Creek – Arroyo Seco, Tassajara Creek – Arroyo Seco, and Vaqueros Creek – Arroyo Seco.  

Horse Creek – Arroyo Seco (6th level HUC)

A majority of this HUC did not burn in the Basin/Indians fire.  Low severity and unburned conditions account for 68% of the watershed.  High severity fire (11% of the watershed) was more pronounced near the upper watershed divide near Pinyon Peak, primarily on the upper hillslopes and ridges.  The riparian area in the mainstem and in many of the upper tributary streams burned at either low severity or very low severity/unburned.  Eleven of 20 miles (55% in HUC) of critical habitat was within the fire perimeter.
There is a moderate risk of flooding, sedimentation, and debris flows in this HUC based on the predicted 1.1 fold increase in annual discharge (see hydrology report) and moderate increase in sedimentation rate (see soils report).

Lost Valley Creek – Arroyo Seco (6th level HUC)

Approximately 77% of this HUC burned at high (39% of HUC) and moderate severity.  This HUC contains much of the headwaters of the Arroyo Seco (proper) watershed, and the Higgins Creek, Zigzag Creek, and Lost Valley Creek watersheds.  The riparian area of Higgins Creek was the most severely affected of the four principal subwatersheds, with only minor impacts to the riparian area of Arroyo Seco, Lost Creek, and Zigzag Creek.  There is no critical habitat within this HUC. 

There is a  very high risk of flooding, sedimentation, and debris flows in this HUC based on the predicted 2.9 fold increase in annual discharge (see hydrology report) and significant increase in sedimentation rate (see soils report).

Piney Creek (6th level HUC)

Approximately 78% of the Piney Creek and Calaboose Creek watersheds burned at high and moderate severity, primarily along the ridges and upper hillslopes.  However, high and moderate severity fire encroached down the hillslopes to the stream in the lower half of the drainages and on the north side of Calaboose Creek in the upper mile of stream.  Only the upper 1 ½ mile of Piney Creek was relatively unburned in the riparian area and the upper.  Approximately 6 of 16 miles (38%) of critical habitat in this HUC were within the fire perimeter.

There is a moderate to high risk of flooding, sedimentation, and debris flows in this HUC based on the predicted 1.1 fold increase in annual discharge (see hydrology report) and significant increase in sedimentation rate (see soils report).

Reliz Creek – Arroyo Seco (6th level HUC)

Only the upper portion of the Reliz Creek watershed was inside the fire perimeter and much of it burned at high and moderate severity (78% of area in perimeter).   High and moderate severity fire impacted riparian areas in the upper watershed; however, this area is outside of designated critical habitat.  

There is a very low risk of flooding, sedimentation, and debris flows in this HUC based on no predicted increase in annual discharge (see hydrology report) and no significant increase in sedimentation rate (see soils report).

Tassajara Creek – Arroyo Seco (6th level HUC)

High and moderate severity fire conditions dominated this HUC, combining for 63% (approximately 9,800 acres at high severity and 12,200 acres at moderate) of the HUC area.  Unburned or very low severity conditions comprised 28% (9,964 acres) of the HUC.  Moderate severity conditions impacted much of Tassajara Creek upstream of the hot springs, whereas much of the riparian area along Church Creek was affected to a minor degree.  Much of the Willow Creek riparian area was intact, but moderate and high severity fire conditions dominated the north side of the creek.  There are approximately 19 miles of critical habitat within this HUC, all of which lie within the fire perimeter.

There is a  very high risk of flooding, sedimentation, and debris flows in this HUC based on the predicted 2.4 fold increase in annual discharge (see hydrology report) and significant increase in sedimentation rate (see soils report).

Vaqueros Creek – Arroyo Seco (6th level HUC)

The Basin/Indians fire affected this HUC in much the same way that it affected the Reliz Creek – Arroyo Seco 6th level HUC.  The upper third of the watershed was within the fire perimeter with high and moderate severity fire dominating the burned area.  It appeared that the fire had a moderate impact to riparian habitat in the burned area with moderate severity conditions extending down to the stream in several places.  However, most riparian areas burned at low to very low severity.  There was no critical habitat within the fire perimeter.  

There is a moderate risk of flooding, sedimentation, and debris flows in this HUC based on the predicted 1.3 fold increase in annual discharge (see hydrology report) and moderate increase in sedimentation rate (see soils report).

E.  Values at Risk
There were no values at risk for the tidewater goby.  The south-central California coast steelhead and the freshwater spawning PCE of their Critical Habitat are values at risk.
II. Emergency Determination
The effects of the Basin Complex - Indians Fire do not constitute an emergency to either the tidewater goby or the south-central California coast steelhead.
III. Discussion/Summary/Recommendations

Tidewater Goby

Since the fire did not burn within the critical habitat watershed there would be no impact to individuals or occupied habitat.  For the watersheds that provide suitable habitat (Little Sur, Big Sur, Salinas, etc.), the flooding and sedimentation that is expected to occur is not expected to impact populations or the suitable habitat.  As noted above, the fine sediment that is likely to be routed to the ocean in these streams comprises a critical component of the goby’s habitat.  This sediment would potentially be beneficial to maintaining suitable habitat.  The tidewater goby is apparently adapted to periodic flooding events and the anticipated increase in stormflow is not expected to impact goby populations.  

South-Central California Coast Steelhead

General Discussion

Fire may result in a large array of direct and indirect effects to steelhead. Direct effects to steelhead generally occur when high severity burns occur in riparian areas. In the Basin – Indians Complex fire riparian areas generally burned at low or moderate severity, but some isolated areas within headwater tributaries were burned more severely and in some instances were completely denuded of vegetation. Although no fish kills were observed during field investigations, lethal water temperatures and acute toxicity from smoke and ash may have resulted in some direct mortality in areas where riparian vegetation burned at high severity adjacent to occupied steelhead habitat (Spencer et al. 2003).    
Primary constituent elements (PCE’s) of steelhead critical habitat that may be indirectly affected by the fire are: 1) freshwater spawning sites, 2) freshwater rearing sites, and 3) freshwater migration corridors. Fires may result in indirect effects to these habitats in a wide variety of ways including but not limited to: 1) increases in stream temperature from loss of riparian vegetation, 2) increases in large and fine sediments from increased hillslope erosion, mass wasting, and debris flows (Benda et al. 2003, Wondzell and King 2003), 3) channel scouring and loss of sediment from floods or debris flows (Benda and Dunne 1997), 4) migration barriers resulting from logjams and debris flows, 5) increases in large woody debris recruitment (Swanson 1981), 6) increases in primary production from increases in nutrient concentrations (Spencer et al. 2003), 7)   
The impacts, both short and long term, of fire on fish and fish habitat are often uncertain (Dunham et al. 2003). Steelhead have evolved in diverse habitats and have developed life history strategies that are highly flexible and capable of dealing with dynamic environments. Although the fire may result in numerous different indirect effects to the PCE’s, the extent and duration of these effects will be highly associated with the magnitude and timing of rainstorms in subsequent years (Wondzell and King 2003). Drainages within the fire area are generally steep, narrow, and prone to high rates of runoff. In localized headwater drainages mass wasting and debris flows may result in severe channel scouring and loss of adjacent riparian vegetation. Since these drainages tend to be steep headwater drainages, they are typically located above suitable spawning habitat. Therefore, scouring from debris flow events would not likely have wide-scale impacts on spawning habitat. Consequently, the largest threat to PCE’s from the fire is widespread deposition of fine sediments in freshwater spawning sites resulting from increased hillslope erosion, mass wasting, and debris flows.  

The landscape encompassed by the fire perimeter has evolved with frequent episodes of fire and erosion. Therefore, sediment deposition is a natural process within these watersheds. Hecht (1981) in Smith et al. (2004) found that sediment loading in the Arroyo Seco watershed was almost completely recovered within three years following the Marble Cone fire. Steelhead have evolved with isolated sedimentation events that are likely to occur as a result of this fire. Chronic sediment sources, such as hydrologically connected roads and trails, are often a result of anthropogenic activities that likely have a greater impact on steelhead. Since steelhead have developed flexible and opportunistic life history strategies, temporary loss of some freshwater spawning habitat in these drainages will not likely result in long-term adverse impacts.  Long-term impacts from the fire will likely be beneficial to the aquatic environment and the south-central California coast steelhead population through recruitment of spawning gravels and large woody debris, and pulses of nutrient influx from ash and leaf litter from trees with burned canopies.
Vegetation types that were most severely impacted by the fire were grass and brush. These vegetative communities are adapted to frequent fire-return intervals and will likely recover quickly (Smith et al. 2004). During field visits throughout the fire, it was observed that in many areas vegetative communities had already began recovering. In general, riparian areas were less severely burned throughout the fire and recover rapidly (Dwire and Kauffman 2003).  
The Basin – Indians Complex fire will likely result in short-term adverse effects to the south-central California coast steelhead population. Dynamic life history characteristics of the steelhead, fire adapted vegetation types, and rapid recovery of the streams will likely limit adverse impacts to the population over the long-term. The steep topography and highly erodible soils that occur in much of the burn area will probably limit the effectiveness of any type of remediation treatment. Effectiveness monitoring on past treatments has indicated that treatments are more ineffective on slopes less than 50%. Since significant portions of some watersheds were burned at high and moderate severity, large areas of the burn would have to be treated in order to measurably reduce sedimentation in freshwater spawning habitat. As such, no emergency rehabilitation is recommended for the south-central California coast steelhead or their critical habitat.
There are treatments proposed for the roads and trails within the fire perimeter.  Road treatments include improving drainage at the culvert mouth (clearing), installation of perforated snorkels at the culvert inlet, armoring cut/fill slopes below culverts, and construction of rolling dips in the road prism.  These treatments are effective at preventing culverts from becoming plugged and either “blowing out” during storm flow thereby washing the roadfill into steelhead habitat or from diverting streamflow down the road which can scour the road surface or inside ditch and deposit large volumes of sediment into steelhead habitat.  Maintenance of these structural improvements will be effective at reducing the fine sediment load from the roads over several years.  Like the treatments proposed for the roads, the treatments for the trails are designed to reduce the probability that storm flows will erode the trail surface and wash out stream crossings.  The damage to the trail tread would result in sediment discharge into streams. 
Drainage Specific Discussion
San Antonio (5th Level HUC)

Steelhead can not migrate past the dam on the lower river and do not occupy headwater drainages where the fire burned. Therefore, the fire did not burn in any 6th Field HUCs occupied by steelhead and did not result in any direct effects to steelhead in this drainage. Increased sedimentation from the fire will not likely have any adverse effects on steelhead or their critical habitat in this drainage since they are located below the dam and it is anticipated that all suspended sediment would be captured in the reservoir.

Big Sur Frontal (5th Field HUC)
The Big Sur and Little Sur Rivers are very pristine and largely lie within the Ventana Wilderness. Since these are west facing drainages, flooding and sedimentation is more likely to occur. Although significant amounts of sedimentation will likely occur, it will be less extensive due to fewer anthropogenic impacts such as roads and culverts. Riparian areas and lower slopes were largely unburned or burned at low or moderate severities. Debris flows and flooding will likely increase large woody debris in the streams, resulting in long-term beneficial impacts to the steelhead. Since water yield is predicted to be 2.6 greater than average annual yield, it is likely that significant flooding will occur. If the fish-passage facility located at the Boy Scout Camp on the Little Sur River is not removed prior to these potential flood events, it may be destroyed as high flows carry large woody debris over the top of the dam. Destruction of the fish-passage facility would inhibit upstream steelhead passage and reduce recruitment until it is replaced.   

Big Creek – Willow Creek Fontal (5th Level HUC)

Partington Creek is the only drainage within this watershed that has designated critical habitat that will be impacted by the fire. Since the culvert on Highway 1 limits upstream steelhead migration, there is only approximately ¼ mile of occupied stream. Since this is a coastal drainage, flooding and sedimentation will likely occur. Since riparian areas within the drainage were not burned at high severities, the aquatic habitat will likely recover quickly. Impacts to steelhead will likely be minimal since there is only a small amount of occupied stream and aquatic habitats will recover quickly.  
Upper Carmel River (5th level HUC)

The general impacts to habitat described above apply to this watershed area.  At the 5th level HUC, there will be significant localized impacts to habitat particularly in the mainstem Carmel River, Danish Creek, upper Finch Creek, and Rattlesnake Creek.  In these stream reaches, there could be an major impact to spawning success particularly in the winter of 2008-09 primarily due to increased fine sediment loading in suitable spawning areas.  Reduced spawning success should last for up to three years, particularly in the mainstem Carmel River which will receive the sediment stored and transported in the tributary streams.  In Blue Creek, Bruce Fork, Miller Fork, and Ventana Mesa Creek, the impact to spawning habitat should be minor to moderate with degraded conditions persisting for one year.  Since the riparian shading was maintained or only minimally impacted along most of the major streams, there will be relatively little impact to stream temperatures as related to loss of riparian cover.  No impacts to habitat are anticipated in Boronda and James Creeks.  

Arroyo Seco (5th level HUC)

The general impacts to habitat described above apply to this watershed area.  At the 5th level HUC, there will be significant impacts to steelhead habitat throughout much of the watershed.  The high proportion of high and moderate severity burn throughout most of this watershed area (excepting Horse Creek, Reliz Creek, and Vaqueros Creek) will result in heavy sedimentation in the first year following the fire (winter 2008-2009).  Moderate to severe impacts are anticipated for the second year following the fire as the sediment stored in tributary streams is mobilized and transported to fish bearing waters following the seasonal high discharge.  Since the Horse Creek, Reliz Creek, and Vaqueros Creek watersheds were burned primarily in the upper-most reaches and there are several miles between the burned area and critical habitat (particularly in Reliz and Vaqueros Creeks), the finer grained sediments generated from hillslope erosion would be metered out before the sedimentation could significantly impact critical habitat.  A moderate increase in streamflow and sediment loading is expected in these three watersheds following the first winter, with minor impacts to habitat in the following two years (winters of 2009-10 and 2010-11).

IV. Treatments to Mitigate the Emergency

Treatment Type
None

Treatment Objective
None

Treatment Description
None

Treatment Costs
None

Monitoring Needs
It is recommended that the following work/monitoring be pursued using non-BAER funding:

· Spring redd surveys within occupied steelhead habitat. These surveys would improve site-specific analysis of the potential effects of future debris flows, logjams, and fires to freshwater spawning habitat.

· Cooperate with CDFG and NOAA Fisheries on research of post-fire effects to steelhead.
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