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BURN AREA RESPONSE TEAM
(BART) REPORT

The Burn Area Response Team (BART) objectives are to promote and recommend
appropriate action to ensure the protection of life, property, environment, natural, and
cultural resources within the State Responsible Areas (SRA) and Local Responsibility
Areas (LRA) of California. Through maintaining communication and partnering with
multiple State agencies across California and the Federal Emergency Management
Agency (FEMA), the Tea Fire BART developed mitigations and recommendations to
address the needs of communities, local cooperators, homeowner associations, city and
county municipalities. This BART report was developed to help communicate the values
at risk (VARS) in the aftermath of the 2008 Tea wildfire.

BART specialists conducted rapid surveys on burned areas to determine if immediate
emergency rehabilitation treatment is needed to minimize the risk of threats to human
life, safety, or property. These surveys may be used in conjunction with other relevant
reliable sources of information to further assess if emergency rehabilitation treatment is
indeed needed to minimize or prevent deterioration of water quality; minimize loss of soil
productivity due to erosion; minimize or prevent degradation of wildlife and botanical
habitat; and minimize or prevent degradation of cultural and natural resources. These
rapid surveys also facilitated identification of other potential VARs, and determine if
emergency rehabilitation treatment is needed and its urgency.

The recommendations presented in this report are to be used as a guideline for possible
mitigation to decrease potential damages to life and property. It is a rapid initial
assessment to disclose VARs. The treatments fall into one of two broad categories.
Those treatments which can be considered temporary (short-term) measures are designed
to be implemented quickly and be relatively inexpensively. Long-term treatments are
designed to facilitate the recovery of the watershed at an accelerated pace, while
concurrently minimizing the exposure of the VARs to the threats identified.

The scope of the assessment and the information contained in this report should not be construed
to be either comprehensive or conclusive, nor to address all possible impacts that might be
ascribed to the fire effect. Post fire effects in each area are unique and are subject to a variety of
physical and climatic factors, which cannot be accurately predicted. The information in this
report was developed from cursory field examination by licensed resource professionals and
should be viewed in conjunction with other relevant sources of information. Neither the State of
California nor any other Agency or Department employee or officer participating as a member of
the Burn Area Response Team (BART) thereof makes any warranty, express or implied, nor
assumes any damage or legal liability occurring by reason of any information disclosed or
omitted to be disclosed under this Report.
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EXECUTIVE SUMMARY

TEAFIRE
CA-SBC-009981 (also CA-MT0O-001023)

Watersheds affected by the Tea Fire in Santa Barbara County, California were: Sycamore
Canyon (3315.320002 '), Mission Canyon (3315.320001), and San Ysidro Canyon
(3315.330002).

Introduction

The Tea Fire was reported at approximately 6:30 pm on November 13, 2008 and was
declared contained at 6:00 pm on November 17, 2008. The fire encompassed 1,940 acres
with 55% on private land, 35 % on U.S.D.A., Forest Service land, and 10% on County
Park lands. Some 88% of the fire occurred in the headwaters of Sycamore Creek and
covered the entire drainage basin of that creek into Sycamore Canyon. Sycamore Creek
basin is a pear-shaped basin with rapid runoff concentration, which funnels into a single
stream channel directly above a dense residential area of Santa Barbara City. This
channel then traverses approximately 2 miles of the city, crossing the major coastal
railroad route, and Highway 101, and finally empties in the Pacific Ocean. The
remaining 12% of the burned area is in Rattlesnake Creek (Mission Canyon watershed),
and Montecito Creek (San Ysidro Canyon watershed) and covers less than 2% and 1% of
the two watersheds, respectively.

An initial Burn Area Response Team (BART) was deployed to Santa Barbara County on
November 22, 2008, to evaluate VARs in the vicinity of the Tea Fire. The BART’s
primary objective is to convey their findings to local administrators (City and County of
Santa Barbara, including County Fire and Flood Control, and the Montecito Fire District)
to assist them in developing appropriate response mitigation to protect lives, property and
the environment.

The BART has three key objectives:
Post-fire watershed assessment and recovery operations are conducted to:

e |dentify on-site and downstream threats to public health or safety from landslides,
mudslides, debris torrents, flooding, road hazards, and other public safety hazards
from fire related effects.

e ldentify threats to resources at risk, including: excessive erosion; impaired water
quality; threats to wildlife, fisheries, botanical values; natural and cultural
resources.

e Determine measures that may be used to prevent or mitigate identified threats.

! based upon CALWATER watershed map Version 2.2
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An additional set of objectives was forwarded to the BART for consideration from the
County of Santa Barbara. These issues have been addressed in the technical specialist
reports embodied in this document.

e Santa Barbara County asked that the BART consider and develop:
0 Overall statement of the risk the fire now poses to fire area and
downstream.
0 Hydraulic Modeling of the fire area to quantify pre vs post fire runoff
volumes (similar to BAER analysis).
o0 Sediment production estimates for each tributary (similar to USFS BAER

analysis)

o Evaluate geologic and topographic effects. Identify debris flow hazard
areas.

o0 Hydrophobic soils effects.

o0 Transportation infrastructure risks (City, County, Caltrans).

0 Post Fire soil/debris inundation map (if key bridges are obstructed).

0 Risk assessment for homes that may be impacted by slides and debris
flows.

0 Homeowner guidance document on erosion control treatments, methods,

and applications.
o List of inadequate city bridges that may require hazard mitigation.

Existing Reference Documentation

Many documents are available from both the County and City of Santa Barbara
on flood awareness and erosion control including:

[City of Santa Barbara]

http://www.santabarbaraca.gov/Resident/Safety/PIO/Flood Preparation.htm

http://www.santabarbaraca.gov/Resident/Safety/PIO/Tea Fire Residents.htm

http://www.santabarbaraca.gov/Resident/Community/Creeks/Storm Water Management Progra
m.htm

http://www.santabarbaraca.gov/Government/Departments/PW/

[County of Santa Barbara]

http://www.countyofsh.org/pwd/water/Fire Flood Prep.htm

http://www.countyofsh.org/pwd/water/flood control.htm

http://www.countyofsb.org/pwd/Administration/SandBaglnfo.htm

http://www.countyofsh.org/pwd/roads/closure.htm
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The Natural Resource Conservation Service (NRCS) is available for consultation to private
landowners who need site specific advice on controlling erosion in the burn area. The NRCS can
be locally contacted at:

John Bechtold, District Conservationist
USDA-Santa Maria Service Center
920 E. Stowell Road

Santa Maria, CA 93454

(805) 928-9269
john.bechtold@ca.usda.gov

General Findings

The following brief summarizes key findings contained in the initial Tea Fire BART
assessment.

Loss of Human Life and Property

The principal concern with the Tea Fire is loss of human life and property due to an
increase in the potential for in-channel floods, hyperconcentrated floods, debris torrents,
mudsliding and debris flows. Residences near the channel and below Sycamore Creek
Canyon have been specifically identified at risk for damage from possible significant in-
channel floods, hyperconcentrated floods, debris torrents, mudsliding rockfall and debris
flows. Individual homes have been identified at risk in the event of debris slides, debris
flows, and sediment laden floods.

Engineering Geologist (Vickery) and BART Team Leader (Bacca) attended a meeting by
the Santa Barbara County and City emergency response personnel and County and City
elected officials on November 24, 2008, to discuss the results of their survey of the
Sycamore Canyon area. The following information as relayed:

e Vickery presented a short presentation of his survey results and his finding that there
is eminent danger to the structures in the Sycamore Canyon area from debris flows
down the channel and in chutes on the steeper slopes above.

e While no recommendation for evacuation was forwarded to the county and city by the
BART Team, the gravity of the potential for threats to life and property were
conveyed to those in attendance.

One storm front has passed since this information was relayed to County and City
Emergency Responders. The structures in the Sycamore Canyon area (and below) will
remain at risk with the onset of additional rain producing storms with less risk evolving
with the establishment of soil binding vegetation in the burned over areas.

The BART Team commends the County and City for their response to the eminent
danger to the structures in the Sycamore Canyon area in response to the first post fire
storm (voluntary evacuation as the storm front approached, and mandatory evacuation
when high rainfall was predicted by the National Weather Service)
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Watershed Evaluation

At the request of the Santa Barbara County Office of Emergency Services, the BART
Team Engineering Geologists performed a cursory mapping of geomorphic features
concerning landsliding within the burnt area of the Tea Fire. The attached map titled,
“Geomorphic Features of Potential Landsliding — Tea Incident, Santa Barbara County,
California,” (shown on page 10) provided general locations of existing mass wasting
features including existing large-scale landslides, moderate to minor shallow landslides,
existing recognizable debris flow channels, potential or incipient debris flow channels,
materials on slopes which may mobilize into debris flow channels, and general potential
rockfall sites, which may produce a mass wasting event.

The Tea Fire burned through the headwaters of one CALWATER ver. 2.2 watershed
Sycamore Canyon (3315.320002) and encroached into two additional watersheds:
Mission Canyon (3315.320001) to the west, and San Ysidro Canyon (3315.330002) to
the east, burning across approximately 1,940 acres. Where the fire burned hot in upper
portions of the Sycamore Canyon watershed, channel flows will be affected by the
reduction in vegetative interception of rainfall and evapotranspiration, and will
additionally be affected by the development of hydrophobic soils within the fire
perimeter. Waxy substances released by volatized plant materials during hot fires follow
thermal gradients into the soil and congeal as continuous surfaces in areas of moderate to
high soil burn severity. Various levels of hydrophobic solids were found in the high and
moderate soil burn severity areas with expected frequency and distribution relative to the
moderate and high ratings.

Values at Risk (VARS)

The principal concern with the Tea Fire is an increase in the potential for in-channel
floods, hyperconcentrated floods, debris torrents, mudsliding and debris flows. The
primary mechanisms for this are the loss of mechanical support of hillslope materials that
was provided by vegetation and vegetative litter and the development of hydrophobic
soils. The increase in runoff resulting from reductions in interception and infiltration,
from the simplification of surficial runoff patterns, and from the loss of mechanical
support along stream channels where riparian vegetation was burned will increase the
hydrologic response of the watershed contributing to the increase in the potential for in-
channel floods, hyperconcentrated floods, debris torrents, mudsliding and debris flows.

A. Threats to Human Life, Property, and Infrastructure

As a result of the burn severity, reduction in vegetation, and development of
hydrophobic soils, the impact to houses and the associated human occupancy, other
outbuilding and infrastructure (e.g. roads, bridges, culverts) located within or adjacent
to the fire perimeter are at an increased risk to the threat of flooding, mudsliding,
debris torrents, rockfall, and debris flows. This threat includes the loss of life and
property. This risk is greatest within the Sycamore Creek Canyon area identified.
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Additional risks to those using road during and after large storm events, from falling
rocks, mud and debris flow onto roads, is also identified as a major concern:

e Potential for isolated individual, multiple and avalanche type rockfall events may
occur in the steep Mountain-County areas.

e Observations indicate that some debris flows may initiate in the upper mountains
and cascade down into the foothill areas. At breaks in slope (for example,
drainages flowing onto upper alluvial terraces, a potential for debris dam
formation may develop. If a natural dam develops, sudden failure may occur
sending a debris torrent down gradient.

e During strong sustained storm events additional materials may slough into the
drainage channel, adding debris and increasing flow volume

e As tributaries merge, debris flow pulses may merge

. Threats to Water Quality

Rainfall runoff is the most immediate impact to water quality to urban and rural
streams. Three watersheds and nine drainages are affected by the fire. From east to
west the three watersheds are: Cold Springs Canyon Creek, which flows to
Montecito Creek, Sycamore Creek, and Rattlesnake Canyon Creek. The Sycamore
Creek watershed is most affected with complete burn of the land around five
tributaries. The Cold Springs Canyon/Montecito Creek watershed burn area and the
Rattlesnake Canyon Creek watershed burn area are estimated at less than one and five
percent respectively. As such, the water quality assessment focuses on the Sycamore
Creek watershed given the severity and percentage of the burned area

. Threats to Wildlife, Botanical VValues, and Fisheries

Suppression activities (e.g. “dozer lines”) have also contributed to the current risk to
biological, botanical, and fisheries habitat. The risk is greatest for those areas of the
Tea Fire which contain habitat for state and federally listed rare, endangered, or
threatened species, state species of special concern, and “covered species” identified
by the Technical Specialist Report. Southern California steelhead, federally listed as
endangered, are known to occur in Cold Springs Creek. Populations that constitute
Southern Califonria steelhead are the most endangered populations in California.
Sycamore Creek, Cold Springs Creek, and Rattlesnake Creek are all designated as
critical steelhead habitat by NOAA Fisheries National Marine Fisheries Service
(NMFS).

. Threats to Cultural Resources

There is an increased risk of the exposure of cultural sites as a result of the fire or the
associated suppression activities removing protective vegetative cover. Prior to
conducting land disturbing activities, private landowners and public agencies should
consult a qualified archaeologist.
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Area Burned

The Tea Fire started as the result of an unattended warming fire, in Santa Barbara County
on November 13, 2008, and was declared 100% contained on November 17, 2008. The
fire burn 1,940 acres destroying 210 structures and damaging an additional 9 structures.

Landowners affected by the fire complex include: Private lands, land managed by the US
Forest Service and County Park/open space.

Soil Burn Severity
Soil burn severity is a measurement of the amount of heat that is released by a fire and

how it affects soil resources. Soil Burn Severity on the Tea Fire is shown on the Fire
Severity Map on page 9 and has been determined to be as follows:

Burn Severity % of Burn  Acres Burned
High: 20% 391 ac
Moderate: 51% 993 ac
Low to unburned: 29% 556 ac

DEFINITIONS

BURN SEVERITY CLASSES (FRAZIER 1989). (See Parsons (2003) for more
detailed descriptions.)

High Severity

a. Hydrophobicity—soils are strongly water repellant; they will repel water for
greater than 40 seconds. Very strongly hydrophobic soils may repel water for
several minutes or longer. Hydrophobicity may be from the soil surface
downward, from about 1/8 of an inch in depth to many inches, or it may begin
below surface.

b. Organic Ground Cover Density—Iess than 20% cover of litter, duff, or woody
debris remains. Often fully consumed in very high severity burns.

c. Vegetation—Trees: crowns fully burned, no needles or leaves remaining.
Some or many branches may be consumed. Brush: crowns partially or fully
volatilized; no leaves remaining. Herbaceous plants: usually fully consumed,
often including roots and sometimes, residual seed.

Moderate Severity

a. Hydrophobicity—soil will repel water for 10-40 seconds. Longer than
that is strong hydrophobicity; less than that is weakly hydrophobic.
b. Organic Ground Cover Density—Approximately 20-50% density.
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c. Vegetation—Trees: crowns remain but needles/leaves are singed to the
extent that more than 50% of the crown is discolored (i.e., the crown of a
pine tree has more than half to all the needles browned by fire). Brush:
crowns remaining but leaves mostly discolored by burn. Herbaceous
plants: mostly consumed, but patches remain.

Low Severity

a.

b.

Hydrophobicity—soil will repel water for less than 10 seconds. Often water
will infiltrate within a second or two.

Organic Ground Cover Density—qreater than 50% density. Often the fire will
consume only fine woody debris and scorch the surface of a duff layer.
Vegetation—Trees: crowns remain. Fire will often only scorch the tree bole
and perhaps a few lower branches on smaller trees. All or nearly all the crown
will remain green. Shrubs: mostly unburned, but some scorching may be
present on lower parts. Herbaceous plants: usually singed or partially burned,
but will recover.

10
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DRAFT TECHNICAL SPECIALIST’S REPORT
BURN AREA RESPONSE TEAM (BART)

Resource: Geology
Fire Name: Tea Fire, Santa Barbara County Month/Year: November 2008
Fire Designation: CA-SBC-009981(also CA-MTO-001023)

Author Name: Darby K. Vickery PG
Engineering Geologist
California Department of Water Resources
Division of Flood Management
1416 9™ Street, Room 1601
Sacramento, CA 95814
Office (916) 651-0881
vickery@water.ca.gov

A. Introduction

This BART (Burn Area Response Team) effort is meant to compliment and extend
existing assessment and mitigation efforts that have already been undertaken, are
presently occurring, or are planned as upcoming work with the Tea Fire Response.
Agencies and personnel involved in their perspective jurisdictions as well as local
homeowners and public volunteers should be commended for recognizing and
addressing this emergency and urgent need for preparation as the rain season
commences. A preliminary post fire hazard assessment has been conducted in the Santa
Barbara City and County area to evaluate the general degree of risk associated with the
Tea Fire burn area. The assessment was also conducted to evaluate the Values at Risk in
and downstream from the affected burn area of the Tea Fire. Values at risk are defined
as:

e On-site and downstream threats to public health or safety from landsliding, mud
sliding, debris torrents, flooding, road hazards, and other fire related problems.

e Threats to watershed resources, including: excessive erosion; impaired water quality;
threats to wildlife, fisheries, and botanical values; and cultural resources.

B. Background

The reader is directed to the beginning pages of the overall report to determine the
particulars of the size, shape, origin, and duration of the Tea Fire.

C. Information Received, Resource Setting, Geology, Structural Geology, and
Landslide Review

15
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The principal concern with the Tea Fire is an increase in the potential for in-channel

floods, concentrated floods/flows, rock falls, rock avalanches, and loss of burned

vegetation resulting in the formation of debris flows and debris torrents. The primary

mechanisms for this are:

e Increases in runoff resulting from the loss of live vegetation, their root systems, and
resultant evapotranspiration,

e Reductions in infiltration due to the removal of duff, the dehydration of the soil, and
crustal formation of soils after a burn,

e Development of hydrophobic soils whereby heated organic gases are driven into the
soil column during intense fire temperatures and congeal at depths

e The simplification of surficial runoff patterns, and

e The loss of mechanical support of hill slope materials that was provided by vegetation
and vegetative litter along stream channels.

Maps generated for the Tea Fire in Santa Barbara County for the BART by the U.S.
Forest Service, CalFire, and Governor’s Office of Emergency Services includes:

Fire Severity

Critical Infrastructure and Hydrology Overview
Vegetation Overview

Government Ownership Overview

Sensitive Species Overview

Direct Protection Overview

The base map available for location is the Santa Barbara 7.5-Minute Series Topographic
Map by the U.S. Geological Survey.

Additional geological information for the burn area is derived from:
e Geologic Map of the Santa Barbara Quadrangle 1986, by Thomas W. Dibblee Jr.

The Thomas W. Dibblee Jr. geologic map is published by the Thomas W. Dibblee Jr.
Geological Foundation, P.O. Box 60560, Santa Barbara, California 93160. The map can
be acquired at the Santa Barbara Museum of Natural History.

Additional Documents found on the Santa Barbara City website include:

e Wildland Fire Plan, by the City of Santa Barbara Fire Department, January 21,
2004,

e Existing Conditions Study of the Arroyo Burro, Mission, Sycamore, and Laguna
Creek Watersheds; for the City of Santa Barbara, Creeks Restoration/Water
Quality Improvement Division, by Questa Engineering Corporation, August 4,
2005, and

16
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e Creek Inventory and Assessment Study; prepared for the City of Santa Barbara,
Parks and Recreation District by URS Corporation, September, 2000.

Maps generated during deployment include:

e Tea Incident Post-Fire Hazard Awareness Map (main BART report)
e Geomorphic Features of Potential Landsliding, Tea Incident, Santa Barbara
County, California — Preliminary (this report)

General Geology and Geomorphology

The Tea fire area is located in the Santa Ynez Mountains within the Transverse Range
geomorphic province. This burn area is situated above the town of Montecito and city of
Santa Barbara. The Transverse Range is a series of tectonic blocks of the earth’s crust
which have been tilted as a result of seismic uplift. Rock formations in the burn area hill
sides and mountains vary from Recent (Holocene) to Late Eocene in age. Table 1
consists of rock and formation names, and locations within the burn area.

In the Tea burn area the geologic formations are characterized by a folded stratigraphic
sequence which, from oldest rock units (located higher in the drainage), includes the
Coldwater Sandstone, a marine formation of Late Eocene age, the Sespe, a non-marine
formation of Oligocene (?) age, the VVaqueros Sandstone, a shallow marine formation of
Early Miocene age, the Rincon Shale, an Early Miocene age marine formation.
Pleistocene sediments are located and deposited unconformably upon and above the
previously mentioned formations.

“Quaternary alluvial fan and debris flow deposits are common along the steep lower
flanks and foothills of the Santa Ynez Mountains, evidence of the active geology of the
area. These deposits are typically coarse grained, ranging in size from sand and gravel
size to cobble and boulder size. Toward the distal or seaward margins of these fans finer
grained deposits of silt and sand may be found. More recent alluvium eroded from these
deposits is concentrated in stream valleys.” (Questa Engineering Corp., 2005, pg.
4.1.1.2). A chart of Formation names, descriptions and general locations within the Tea
Fire burn area is provided in Table 1.

Six tributaries flow into one canyon drainage

Six main tributaries along with two to three additional minor watersheds divert and
coalesce into the area commonly known as Sycamore Canyon. When studying the
geologic map, it is noted that the Mission Ridge fault passes through the area from East
to West. In the area of the head of Sycamore Canyon, two strands of the fault system
exist. In each strand, the up thrown block is located on the downstream side of the fault.
It may be that during successive seismic events, (each having this similar type of fault
kinematics or movement) has caused a number of tributaries to become diverted laterally.
Drainage was generally reestablished until a single common drainage (Sycamore
Canyon) currently dominates the drainage landscape.

17
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Geologic Geologic Formation
Period Epoch Symbol Name Formation Description Location
Holocene Qs Beach sands
Mapped along Stanwood
Holocene Qg Surfacial Stream channel deposits Drive and Lower
Holocene Qa Sediments | Alluvium, flood plain deposits | Sycamore Canyon Road
Holo- Landslide Mapped in Sycamore
Pleistocene Qls debris Canyon
Qoa/ Older desiccated surfacial Generally in the
Quaternary | Pleistocene Qog sediments Westmont College area
Early Rincon Gray clay shale or claystone Mid-hills, Lower Burn
Miocene Tr Shale dipping 30° to 60° South Area
Early Vaqueros Thick bedded sandstone Stanwood Drive,
Miocene Tvq Sandstone dipping 40° South Entrance to Parma Park
Sespe Maroon, red, gray shale and Mid-Hills, Mid Burn
Oligocene Tsp Formation sandstone 25° to 50° S. area, Mountain City
Coldwater Hard bedded sandstone, Upper canyons and burn
Late Eocene Tcw Sandstone dipping 8° to 57° South area Mountain County

Table 1. Rock types, formation names and ages with their relation to the Tea Fire.

18
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Geologic Map of the Tea Fire Area

A Portion of Geological Mapping Taken From The 7

GEOLOGIC MAP OF THE SANTA BARBARA QUADRANGLE T
by :
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gy " Published by the Thomas W. Dibblee Jr. Geological Foundation

P.O. Box 60560, Santa Barbara, California 93160 o
Full map copies available for sale at the Santa Barbara Museum of Natural History Cher
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Figure No. 1. Geologic map of the Tea Burn area

The steep hills above Montecito and Santa Barbara form a barrier to the Pacific storm
belt and as a result, orographic rainfall (rising of water-laden clouds over the mountains)
is common. During wet years, weak rocks and unconsolidated surfacial deposits become
saturated and may fail as rock falls, debris slides, and landslides. Debris flows generated
during rain storms on recently burned areas have destroyed lives and property throughout
the Western U.S. (Cannon, et al, 2007).

Faults and Local Seismicity

The predominate fault located near the Tea burn area which is partially mapped as having
Holocene (<11,000 yrs bp) age movement is the Santa Ynez Fault (Jennings, 1994).
Other faults in and near the Tea burn area indicating movement during late Quaternary
time (<700,000 yrs bp) include the Santa Ynez Fault, Mesa-Rincon Fault, Mission Ridge
Fault, and the Arroyo-Parida Fault. The offshore Pitas Point Fault is indicated to show
evidence of displacement during the past 1.6 million years (Quaternary movement).
There may be new information concerning local faulting. The burn area is located in a
relatively active seismic area of recurring earthquakes. Loose rock located on steep
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slopes is subject to falling, rolling, and bouncing during earthquakes. Saturated fine-
grained sediments are also subject to liquefaction and slope failure during seismic events.

Local Structural Geology within the Tea-burn area — potential implications

Tom Dibblee’s map shows the Mission Ridge Fault splitting into two sections in the
lower burn area along Stanwood Drive, across the upper entrance to Sycamore Canyon
and along the eastern portion of Sycamore Canyon Road. Conspicuously mapped, the
older rock formations are indicated as being “overturned” (i.e., the formation beds have
been tilted so steeply through faulting and tectonic uplift that they are actually upside
down!).

This has implications for weathering and erosional characteristics. Steeply-dipping beds
of more resistant materials will tend to channel rain water runoff along less resistant
bedding materials such as siltstones and shales. As the interbedded shales erode more
quickly (differential erosion), the more resistant beds lose their bearing capacity and
collapse along clast contacts or weak joints. This may be the case of some rockfall found
along Mountain Drive, as seen in photograph 1 below.
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Mountain Drive.
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The term landslide is used for “The movement of a mass of rock, debris, or earth down a
slope” (Cruden, 1991). The criteria used in the classification of landslides follow Varnes
(1978). In emphasizing landslide types, various criteria include:
Type of materials:

e Rock, debris, earth

Types of movement:
e Falls, topples, slides, spreads, and flows,

Activity:

e Active, reactivated, suspended, and
e Inactive (dormant, abandoned, stabilized, relict)

Distribution:

e Advancing, retrogressive, widening, enlarging, confined, diminishing, moving
Water content:

e Dry, moist, wet, very wet
And description of first and second movements:

e Extremely rapid, very rapid, rapid, moderate, slow, very slow, and extremely slow
Landslide definitions are then classified in this manner (e.g., Debris flows, Earth spreads,
Rock falls, etc.). Activity of landsliding can be extremely slow to extremely rapid. Table

2 depicts a velocity classification related to probable destructive significance.

Table 2. Velocity classification related to Probable Destructive Significance.

Minimum Definition of Probable Destructive Significance of
Typical Velocity | Landslides of Different Velocity Classes (in Turner
Velocity | Description | Class and Schuster, 1996, Table 3-5, pg. 51).
>10 feet Catastrophe of major violence; buildings destroyed

per Extremely by impact of displaced material; many deaths;
second rapid 7 escape unlikely

1 foot per Some lives lost; velocity too great to permit all

minute | Very rapid 6 persons to escape

5 feet per Escape evacuation possible; structures, possessions,

day Rapid 5 and equipment destroyed

5 feet per Some temporary and insensitive structures can be

month Moderate 4 temporarily maintained
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Remedial construction can be undertaken during
movement; insensitive structures can be maintained
5 feet per with frequent maintenance work if total movement
year Slow 3 is not large during a particular acceleration phase
1 foot per Some permanent structures undamaged by
year Very slow 2 movement
<1foot | Extremely Imperceptible without instruments; construction
per year slow 1 possible with precautions

When considering rainfall intensity, duration, and location, combined with elevation
change, proximity to populated areas and risk of seismic event, Velocity-Class events
up to and including Class 7 can not be ruled out.

Existing and previous landslides, debris chutes, flooding courses and other mass wasting
features are found within and down gradient from the Tea Fire burn area.

The Landslide Inventory Map of Southeastern Santa Barbara County, California (Bezore
and Wills, 2000) indicates that a number of landslide and debris slide sites of multiple
types exist within the Tea Fire burn area. Active or historic movements, and dormant
slides of young to mature and old landforms are mapped.

During initial field work, the BART geologist made trips into accessible portions of the

burn area to ground truth burn severity and locate current landslide features. Pictures of
commonly seen landslide types are provided for review in Photograph 2.
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Landslide Mapping

At the request of the Santa Barbara County Office of Emergency Services, the author
performed a quick cursory mapping of geomorphic features related to landsliding within
the Tea Burn area. The attached map titled “Geomorphic Features of Potential
Landsliding — Tea Incident, Santa Barbara County, California” provides general locations
of existing mass wasting features as seen during a one-day field examination prior to the
onset of rains. The mapping included existing large-scale landslides, moderate to minor
shallow landslides, existing recognizable debris flow channels, potential or incipient
debris flow channels, materials on slopes which may mobilize into debris flow channels,
and general potential rockfall sites which may produce a mass wasting event. There also
may be other preexisting slope stability conditions which may or may not be exacerbated
by this fire event which were not seen or mapped.

The scope of the preliminary landslide assessment as well as information contained
within this report should not be construed to be either comprehensive or conclusive, or to
address all possible impacts that might be ascribed to the fire effect. This cursory field
examination and mapping is intended for emergency response prior to the full onset of
winter rains. Neither the State of California nor any Agency or Department participating
as a member of the BART team makes any warranty, express or implied, nor assume any
legal liability for the information disclosed herein.
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Mapping of existing landslides within a burn area has not been generally within the
prevue of a rapid assessment team’s directive. Multiple benefits for performing this
function in the wildland/urban burn interface setting may exist:

e Burned areas reveal geology which had hitherto been covered by dense
vegetation,

e The author contends that when a burn severity map is overlain by a post-burn
map of potential landslide features, That overlapping areas of moderate to high
burn-intensity (related to developed hydrophobic conditions) combined with
existing soil surface weaknesses such as landslide features, may indicate potential
“hot spots™ for near-future additional mass wasting events or “trigger sites” for
debris flow initiation. Recognition of such sites early may provide agencies with
directions in mitigation types, methods, and resource distribution,

e By mapping potential landslide and mass-wasting features early after a burn, a
“Base-map” is created for the area. Generally speaking, availability of widespread
landslide maps are not as common in California literature as other earth science
maps (Geologic, groundwater basins etc.) but their numbers are on the increase.

e After the first winter season, the baseline landslide map should be re-evaluated to
determine where mass-wasting damage occurred during the previous winter and
to assess base map accuracy.

e During the following dry season, a more detailed and in-depth mapping of
landslide features would be done. This may potentially assist local agencies in
determining slope failure hazard sites as well as future land use planning.

Hydrophobicity

Many soils exhibit water-repellent properties after burning. On a typical burned slope,
the surficial soil is loosely compacted and easily wettable (Turner and Schuster, 1996).
During moderate to high burn intensities, waxy organic molecules generated by the
burning of vegetative matter on and in the soil, are driven down into the soil where a
hydrophobic barrier forms resisting penetration by water. During a rain event, increased
pore pressure above the hydrophobic zone can cause the surface soils to slip. A steep
slope is not necessary to start the process of slide movement. As momentum increases
with the inclusion of pebbles, cobbles, dead vegetation, and boulders, a rapid pulse of
debris flow is formed. The results can be devastating.
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Schematic diagram of post-fire colluvial soill
slope, showing effects of hydrophobic soil
layer (after Turner and Schuster, 1996)
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Photograph No. 3. Example of hydrophobic conditions found in the Tea burn
D.) Scope of Work and Deliverable Goals

A Burn Area Response Team (BART) assembled at Santa Barbara on short notice on
Saturday, November 22, 2008. An introductory informational session between BART
members and local authorities and agencies was conducted to a) describe the condition of
the wildland/urban interface nature of this particular fire b) determine the scope of work,
and c) elucidate the urgency of response due to the coming storm event.

After the meeting, The BART was provided a tour of the burn area by Fire Marshall Jim
Langhorne of the Montecito Fire Protection District. This tour enabled the BART to
navigate mountain roads and avoided various closures to expedite field time. Additional
assistance was provided by Captain Mike Lee of Montecito Fire Station Number 2 in
accessing certain properties and roads during power line re-establishment. The provision
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by the local fire departments was most appreciated and enabled the BART to conduct
field surveys in rapid measure.

Public Outreach

On Sunday, November 23, BART members began to move into the field in teams to
perform assessments. Due to the impending onset of inclement weather, many affected
homeowners and volunteers were seen working diligently to prepare ahead. The author
saw many people filling, transporting and setting sandbags in place to control potential
slope erosion. Other people were placing straw wattles across slopes, laying out hemp
netting, and/or setting up silt curtains. On a number of occasions, the Team would stop
and assist residents, neighbors, or volunteers. The assistance made included providing
general erosion control suggestions, sandbag-layout techniques, and general
encouragement to those working intently.

At the request of Deputy Public Works Director Thomas Fayram, a list of 11 deliverable
goals was provided as guides where the BART might provide assistance. The following
goals are listed along with the accomplishments realized:

1) Overall statement of the risk the fire now poses to fire area and downstream.

Response: During the morning of the second field day, the BART engineering
geologist made a field call to Incident Command stating concerns for residential
properties located within Sycamore Canyon. The concerns raised were the potential of

e A building storm front which was to move into the area the next day.
Weather forecasting was changing and the potential for a stalled system in
the mountains was becoming a possibility,

e Residential homes and outbuildings are present in narrow Sycamore
Canyon and adjacent to Sycamore Creek — which at this point alone drains
six watersheds,

e Steep hillsides abut up and close to the rear of a number of residences. The
vegetation on these hillsides were denuded by fire and tests for
Hydrophobicity of the soils indicated moderate to high hydrophobic
conditions

e Existing landslides were observed on the hillsides of Sycamore canyon.

With the above concerns in mind, the engineering geologist relayed that potential
entrapment of residents might occur if the storm event was sufficient to mobilize
substantial flooding, debris flows and slope failures on the hillsides.

After consult, the field engineering geologist was requested to map the observed
landslides and produce said map for review by County and City authorities.

e A meeting was arranged for later that day. The BART Incident Commander

and engineering geologist appeared in the Santa Barbara Supervisoral council
chambers. Approximately 26 attendees were present including Santa Barbara
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County Supervisors, Santa Barbara City Council members, Deputy Directors
from the County Office of Emergency Services, County Flood Control
District and other entities to listen and question as the BART engineering
geologist related observations made that morning. Information provided by
the BART enabled the group to move forward in the emergency declaration
process concerning the first substantial post-burn rain event of the season.

Post-burn storm events have now begun. A very brief post-storm cursory review of areas
viewed (pre-storm) by the engineering geologist found evidence of initiating mass
wasting features along Mountain Drive on Saturday, November 29™. Among the features
seen were:

e A number of new small sediment cones (5-feet wide, 8-feet tall) which had
formed along road cuts

e A fresh slump feature downslope of the road. Burned plants appeared to have
rotated in position as the slump progressed

e A number of silt curtains had sediment buildup

e Fresh rockfall was apparent on roadways and catchment areas

e Sediment trails down driveways were diverted into drainages by sandbag
wings

e Fresh blackened debris was abundant in the thalweg of a few incised stream
channels. This suggests that localized heavier rains may have mobilized some
burned materials.

Very apparent along Mountain Drive is the manifestation of ongoing erosion control
placement by local homeowners. Numerous types of erosion control practices were seen
including minor to major sandbagging of culverts, road edges and slopes, use of hemp
netting and wattles on hillsides, placement of silt curtains for stream channel protection,
applications of plastic sheeting to protect structures, and ongoing hydromulching
operations. Agencies and private concerns are in a very pro-active mode to ensure
erosion control methodologies are in place before the next storm event.

2) Hydraulic Modeling of the Fire Area to quantify pre and post fire runoff
volumes (like BAER).

Response: Please refer to the overall BART report for discussion on hydraulic modeling.
3) Sediment production estimates for each Tributary (like BAER).

Response: Please refer to the overall BART report for discussion on sediment production
estimates for each tributary. From the Geology point of view, field observations suggest
that increases in sediment production may come from high erosion geologic units such as
the shale sections within the Sespe Formation and the Rincon Shale. Potential higher
sediment-production drainages may include Sycamore Creek and its upper tributaries as
well as the Coyote Creek drainages. Higher sediment production may also occur from
existing landslides and steep hillsides in Sycamore Canyon.
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4) Looking at Geology and Topography, identify Debris Flow hazard areas.

Response: Multiple types of potential mass wasting events and occurrences may exist
within and below the Tea Fire burn-area. They include but are not limited to:

e Potential for isolated individual, multiple and avalanche type rockfall events may
occur in the steep Mountain-County areas.

e Observations indicate that some debris flows may initiate in the upper mountains
and cascade down into the foothill areas. At breaks in slope (for example,
drainages flowing onto upper alluvial terraces, a potential for debris dam
formation may develop. If a natural dam develops, sudden failure may occur
sending a debris torrent down gradient.

e During strong sustained storm events additional materials may slough into the
drainage channel, adding debris and increasing flow volume

e As tributaries merge, debris flow pulses may merge

The Tea Incident Post-Fire Hazard Awareness Map was created to depict potential debris
slide areas.

5) Review hydrophobic soils potential.

Response: Numerous sites and soils throughout the Tea-Fire burn area were assessed
for hydrophobic potential. Standard methodology was used at each site. This was
performed in part to assess the quality of information depicted on the OES/USFS/CalFire
Burn Severity Map as well as to document soil drainage conditions.

Many sites exhibited a natural Hydrophobicity to some degree or another. For example,
in a burn area within Parma Park, the burn severity map indicated a moderate burn. Some
duff was apparent on the surface and unburned plant roots were seen within the upper
two inches of soil, yet the underlying materials (claystones) exhibited moderate to high
Hydrophobicity.

6) Identify likely Transportation Infrastructure risk areas (City, County, and
CalTrans).

Response: Please refer to main BART report.

7) Post Fire inundation map, assume likely bridges plugged.
Response: Please refer to the Tea Incident Post-Fire Hazard Awareness Map. This map,
when overlain in GIS by bridge locations may indicate which bridges may be constricted
by debris and the resulting flooding which may occur.
“There is a long history of flooding in the Santa Barbara area, with floods recurring
about every 5 to 15 years. The exception is the period of the 1940s and 1950s. Damaging

floods have occurred in 1862, 1909, 1914, 1927, 1938, 1962, 1964, 1967, 1973, 1978,
1980, 1983, 1991, 1993, 1995, and 1998. Even so, relatively few structural flood control
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projects have been implemented.” (Questa Engineering Corporation, 2005, Section
4.2.2.1,pg. 123.)

During the brief reconnaissance time, the author recognized that at least two city bridges,
both located very close to the Five-Points round about appear to have constricted
channels and low clearance between the channel bottom and the bottom of the bridge
deck. That said, the potential for inundation and flooding of streets/homes is increased.

8) Identify homes not burned that are a risk to slides, and debris flows.

Response: A GIS layer depicting unburned homes combined with the Tea Incident Post-
Fire Hazard Awareness Map may indicate those homes in the burn area and below the
burn area which may be at risk to slides and debris flows. General inspection during field
reconnaissance indicates that homes located within the Sycamore Canyon are at most risk
for both landslides and debris flows. Homes along hilltops where post-burn landsliding
may encroach upon the structure’s foundations may also be at risk. Additionally, homes
located along stream banks where active channel and bank erosion may take place during
flooding events may also be at risk.

9) Prepare homeowner guidance document on erosion control treatments,
methods, and applications.

Response: One of the aspects of erosion control methodology that the author is most
impressed with is the number of agencies and private entities who have taken pro-active
approaches to mitigate potential erosion problems. One such aspect is a Santa Barbara
government website which provides a printable/downloadable copy of flood/debris flow
mitigation methods. It features a number of different ways and means to prevent
flooding or impact to structures from debris flows and provides a “how to” method for
the public. Another observation made in the field is the number of homeowners who have
engaged their landscape engineers, erosion control specialists, and gardeners. A
photograph is provided to demonstrate the activity undertaken by many private
homeowners:
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Photograph No. 4. Showing multiple uses of erosion control methods being employed.
During a recent meeting, the author presented a recently acquired text titled:

BAER: Burned Area Emergency Response Treatments Catalog, published by the United
States Department of Agriculture, Forest Service; National Technology & Development
Program

Watershed, Soil, Air Management, Number 0625 1801-SDTDC-December 2006.

In response, Tom Fayram indicated that he possessed a copy of the treatments catalog
also. This is advantageous due to time constraints of the BART that such a copy exists
within the Santa Barbara Flood Control District. Numerous erosion control methods with
simplified diagrams for construction are supplied within the catalogue.

10)  Ildentify City Bridges that are inadequate, and candidates for hazard
Mitigation.

Response: Please refer to number 7 above.

11)  Immediate Delivery of Erosion Control Supplies.
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Response: Prior to the Thanksgiving Holiday, three containers of erosion control
supplies were being supplied and sent from the California Department of Water
Resources to Santa Barbara.

E.) General Observations

1.) Tea Fire Post-Fire Hazard Awareness Map

The map titled “Tea Fire Post-Fire Hazard Awareness Map — Draft”, prepared and
compiled by GIS specialist Doug Huls of the Governor’s Office of Emergency Service,
graphically depicts the potential aerial extent of areas at risk for flooding and potential
debris flows within the burn perimeter. This map may be used with other GIS maps, such
as parcel identification, to determine the number of potential residences, properties or
structures at risk as well as determine escape corridors and safe havens in the event of a
strong sustained storm event. There may be locations or areas of potential danger that are
at risk for possible loss of life and/or property which may be on the fringe or out side of
the mapped areas at risk.

2.) City and County Road System, Interstate Highway 101, Amtrak Corridor, Power,
Water, and Wastewater Infrastructure

Water courses, stream channels and drainages descending from the Tea burn area may
impact much infrastructure in the Montecito/Santa Barbara urban areas as well as many
private lands. A number of bridges, culverts, pipelines and other watercourse crossings
are located along City, County, State, and Interstate government roads, highways,
alternative transportation (bicycles, pedestrian traffic) in and downstream from the burn
area. Numerous privately owned and maintained bridges, private roads, and additional
structures are also within the drainage areas affected by or located below the burn area.

Additionally, major infrastructure such as the Interstate Highway 101, the Amtrak rail
corridor, power, water, and waste water conveyance facilities may all be impacted due to
in and out-of-channel flooding, concentrated floods, sudden debris flows, and/or debris
torrents. The town of Montecito, city of Santa Barbara, and the Santa Barbara County
Department of Public Works recognize the severity and are proactively moving forward
with emergency response plans.

3.) Surface Water and Groundwater Quality Concerns

Concerns are raised for surface water quality degradation during the initial first pulses of
flooding, debris flows and/or debris torrents which may originate in the Tea Fire burn
area. Depending upon severity, duration, and location of rainfall or storm tracks, high-
intensity flooding and/or debris flows or debris torrents may initiate and proceed down
the Sycamore Canyon area. Unprotected surface items such as natural gas tanks or
bottles, agricultural, domestic, and/or municipal chemical storage containers, homes or
outbuildings may become entrained within the flooding or debris flow waters. Accidental
discharge of combustible and/or toxic materials or liquids may occur. Additional items
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that may be entrained in the flood waters including but are not limited to: fertilizers,
pesticides, petroleum products, outhouses, excavation or entrainment of dead animals,
equipment, buildings, and vehicles.

Groundwater quantity and quality may become affected. Development of hydrophobic
layers in the burn area may contribute to increased runoff but may also inhibit recharge of
groundwater supplies. Domestic wells located down gradient from recharge areas may
notice a drop in groundwater levels over time as well a change in groundwater quality.
Domestic groundwater wells, wellheads and pumping equipment, agricultural wells,
wellheads, pumping and storage equipment which are located within the flow paths of
flooding, concentrated flooding, debris flows, and/or debris torrents may be subject to
damage and loss. Unprotected, damaged, or opened wellheads may become conduits for
groundwater contamination by previously listed concerns.

4.) Areas Not Assessed.

Numerous homes, ranches, agricultural buildings and structures exist in the interior of or
below some of the burn areas. Accessibility and time was limited for field observations
and in some areas not at all due to locked gates, or postings of No Entry and/or No
Trespassing signs. It should be noted that it is beyond the scope of this preliminary
evaluation to gain access to every residential structure and/or outbuilding that may be at
risk. Areas with low, moderate, and high potential risks to life and property from slope
instability may exist in the vicinity of and down slopes below burned areas. Evaluation of
all properties within the all the burn areas is beyond the scope of this review. The
evaluation of all sites not directly affected by the fire is likewise beyond the scope of this
evaluation.

F.) Emergency Determination

An Emergency Determination is made for Values at Risk graphically portrayed in the Tea
Fire Post-Fire Hazard Awareness Map. Values at Risk considered in this evaluation
include the possible loss of life and property due to landsliding, debris flow, debris
torrents, and concentrated flooding from increased surface water runoff. In general, the
risk from landslides, debris flows and floods are possible where roads, residences or other
developments are located within and/or adjacent to canyon stream channels, in narrow
valleys whose valley floors have previously been sites for flooding, debris flow or debris
torrent runout or on alluvial fans, urban streets located along stream channels,
infrastructure which crosses natural and existing stream discharge areas, colluvial slopes
and debris flow deposits.

It should be noted that these hazards are part of the natural processes in this environment,
and that these risks were present to a degree under pre-fire conditions. Existing
structures in the burn area and downstream of the burn area have been and will continue
to be at risk from post-burn hazards. The potential for these processes to be exacerbated
by fire is primarily dependent upon burn severity and slope steepness, both of which are
highly variable in the Tea Fire area. In general, where the burn severity is moderate to
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high and the slopes are steep. Stream courses passing through populated and urban areas
the potential for increased hazard is greatest.

Areas with low, moderate, and high potential risks to life and property from flooding,
concentrated floods, sudden debris flows and/or debris torrents likely exist in the vicinity
of narrow valley constriction points such at culverts, sharp changes in drainage direction,
lower natural levees or graded lands, or places along stream reaches where debris dams
may form and break are not included in this assessment. Assessment of all properties
within or adjacent to or below all the burn areas is beyond the scope of this review. The
assessment of sites not directly affected by the fire is likewise beyond the scope of this
evaluation.

G.) Need for further evaluation

Threats to life, public health or safety, infrastructure, and structures have been or are
being assessed on an ongoing basis by authorities and local agencies involved with
implementing the Tea Fire emergency response recommendations.

A series of stakeholder meetings with coordination by all parties including local, county,
and State emergency response personnel, news media and public broadcasting, as well as
parties from all services which might be impacted (Amtrak, CalTrans, water, power, Red
Cross etc.) should commence and continue throughout the upcoming rain season.

Potential deficiencies that may come to light in flood mitigation, evacuation routes, and
rescue and emergency shelter locations should be addressed prior to the onset of any
forecasted heavy rains or as the deficiency comes to light.

H.) General Recommendations — Near Term (next three to five months)

1) Remain Vigilant, although the first rains have arrived and passed, the danger to
life and property within and downstream of the Tea Fire burn-area is still a
substantial threat

2) Continue to promote and where possible assist private home owners with erosion
control activities. Conditions during preparation and erosion control activities
may actually be more dangerous because of a false sense of security after the
initial storm has passed. Hill slope creep may only be just beginning.

3) When working near steep slopes or during rain events:

a. A minimum of two people should work together
i. One is a Spotter — always looking around and especially uphill, the
other person concentrates on the work being performed
b. Wear protective footing — boots
i. Everything is now slick
ii. Roof tiles are especially slick
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iii. Claystones and clays become wet, smear and make travel slick

4) Roadways may have mud — a thin layer, combined with oil buildup from the
summer may become very slick, Reduce Speed, especially around blind corners.
5) Continue slope protection efforts where safe to do

6) Continue public notification of potential and planned optional to mandatory
evacuations when sizable rain events are projected to impact either the Tea or the
Gap fire watersheds.

7) If a potential long rain event is projected, authorities may suggest to home owners
within Sycamore Canyon to temporarily move personal belongs of value to safe
havens such as a storage shed. During this time, home owners whose properties
may be adjacent to a potentially flooding creek, should move sources of
contamination away from the potential flood course.

l.) General Recommendations — Mid-Term (next six months to 1+ years)

1) Assess runoff conditions and characteristics for the burn areas. Begin to plan,
budget, and schedule for more in-depth erosion and flood control measures which
may be accomplished in the mid-term and long term (2 to 5 years out)

2) Design, perform and complete an in-depth landslide mapping project for all
fires within an agency’s jurisdiction (for example, the Zaca, Gap, and Tea Fires).
Build GIS layer data bases for each fire area. This may assist County and local
planning agencies on future land use options within and downstream from the
burn areas.

J.) General Recommendations — Long-Term (2-5 years)

1) Begin to accomplish mid- and long-term goals for flood control, especially in
Sycamore Canyon
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Introduction

This assessment focuses on watershed hydrology for the three sub-watersheds
affected by the Tea Fire. It addresses general hydrology of the area, the potential for
additional runoff and sediment load in response to precipitation over the burned area,
and estimates of treatment efficacy. It does not identify or analyze specific features at
risk from debris flows; mudslides and flooding.

I. Resource Condition Assessment
A. Resource Setting

The Tea Fire burned steep, heavily vegetated hills in three small canyon watersheds
on the coast range above an urbanized shoreline. The three watersheds drain about 34
square miles, and each are less than fifteen square miles each. The basin rims range
from about 1800 to 3200 ft above mean sea level (MSL), and the stream courses are
generally less than ten miles in length. The following figures represent the longest
reaches and extent of the watercourses in or near the burn perimeter.

The Sycamore Canyon watershed was extensively burned in its upper forks where
1705 acres of the 5616 acre watershed burned. Five tributaries of Sycamore Creek
that drain the burn area, join the main stem of the creek near the junction of
Highways 192 and 144. This area is locally known as Sycamore Creek Canyon. This
concentration of runoff channels may be due to geologic controls of drainage of the
area; the topography may have implications for soils and sedimentation
characteristics too (see geology report). The Sycamore Canyon rim rises to about
1800 ft in elevation and is bounded on the west by San Rouque Canyon, on the north
by Mission Canyon and to the east by San Ysidro Canyon. The Pacific Ocean is to
the south.
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The Mission Canyon basin drains 8233 acres, and is about nine miles long from it’s
rim at 3200 ft elevation to the Pacific Ocean. 216 acres of its north eastern rim in the
Rattlesnake Creek area was burned in the Tea Fire.

San Ysidro Canyon had only 22 acres burned of its 8056 acre area. The longest reach
of Cold Spring Canyon Creek (in San Ysidro Cyn) is almost six miles from the basin
rim at 2900 ft elevation to the Pacific Ocean.

Precipitation within the county varies greatly from season to season and with each
location. Average annual precipitation ranges from a minimum of about 8 inches in
the Cuyama Valley to over 36 inches at the apex of the Santa Ynez Mountains. Snow
is common at the county's highest elevations that are in excess of 6,600 feet above sea
level. Climate studies have determined that drought periods occur regularly and may
last as long as a decade or more. The most recent drought lasted from 1986 to 1991,
during which water storage in the county's major reservoirs was nearly depleted. Only
4.49 inches of rain were recorded in downtown Santa Barbara in 1877, the driest year
of record.

Although rainfall within the County is moderate on average, some winters yield well
over twice the average. The maximum annual rainfall of 47.07 was recorded in
downtown Santa Barbara in 1998. In addition, Santa Barbara County is occasionally
subject to short duration rainfall of very high intensity (see table below). Due to it's
pronounced topography and variable rainfall, Santa Barbara County has been subject
to numerous periods of flooding. Significant floods were reported by Spanish
Missionaries as long ago as the late 18th Century. 20th Century flood years include
1914, 1941, 1948, 1969, 1978, 1983, 1992, 1995, and 1998.

Duration (hours) Location Year Rain (inches)
0.5 Santa Barbara Foothills 1984 1.80
1 San Marcos Pass 1998 2.51
2 Montecito Foothills 1973 450
3 Montecito Foothills 1973 5.99
6 Jameson Lake 1969 8.78
8 Jameson Lake 1969 10.98
12 Jameson Lake 1969 13.38
24 Jameson Lake 1969 16.31

Table 1. Observed storm duration and depth (*from IDF curves developed at Santa
Barbara county fire stations; Stanwood #228 and downtown #234)

The above precipitation discussion and table are from the Santa Barbara County
Public Works Hydrology: website http://www.countyofsb.org/pwd/water/hydro.htm

and Santa Barbara County Climatology website:
http://www.countyofsh.org/pwd/water/climatology.htm
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Precipitation events that cause historical rainfall can be correlated to flood peaks in
the streams that drain a watershed. There was only one streamflow gage located on
Sycamore Creek; USGS station 11119700. It recorded stream flow data from
12/21/1970 to 2/16/1980; the major peak flow in that period occurred February 9,
1978 with a river stage of 4.65 ft flowing at 1,120 cfs. This correlated with a daily
rainfall total of 2.5 inches at the downtown Santa Barbara County Flood Control
District office station #234 and was followed by a daily rainfall of 3.6 inches
February 10, 1978.

Only one USGS gage (11119745 Mission Cr at Rocky Nook Park) and three DWR
CDEC gages (MTC Montecito fire climate station, SBR Santa Barbara Sanitation
monthly precipitation, GBL Gibraltar reservoir monthly storage) currently operate
near the Tea Fire area.

The County of Santa Barbara has many monitoring and response plans and
procedures. Together with NWS the County operates a network of ALERT gages to
monitor precipitation and meteorological conditions. As early as 1948 a cloud seeding
operation has been ongoing in Santa Barbara County and is said to have generated
precipitation increases of 20% which equates to 20,000 acre feet of water in a year
like 1992-1993 when 31.71 inches of rain fell on the downtown Santa Barbara Flood
Control District office gage #234. During large storms, cloud seeding operations are
suspended to avoid increasing the flood hazard.

Large water facilities in the fire perimeter include a historic diversion tunnel and
scenic trail from the west branch of Sycamore Creek westward towards Mission
Creek and downtown Santa Barbara and an underground reservoir named Sheffield
reservoir near Highway 192. Gibraltar Reservoir is outside of the Tea Fire affected
watersheds, but does have a tunnel diversion which carries about 1,000 cfs to the City
of Santa Barbara via Mission Creek, this located to the west of Sycamore Canyon.

Near the ocean, at the end of the stream channel, nearly a mile and a half from the
Highway 192 crossing, the Clark bird refuge pond is located east of the outlet of
Sycamore Creek. The flat topography and geology of this area seem to provide some
protection of this section of the channel from burned area runoff.

B. Evaluation Methods

Published regression equations, standard flood flow frequency analysis, and an
erosion risk management model were used with watershed geometry and
characteristics to generate flood flows for various return periods, estimate potential
increases in runoff and sediment loading, and characterize emergency treatment
efficacy for the burned area.

The USGS program PEAKFQ was run for stations near the burned area to assess the

magnitude and frequency of historical storm runoff events. From the USGS Santa
Barbara Coastal region 18060013 the following stations were evaluated in PEAKFQ:
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USGS # ‘ USGS Site Name Begin Date End Date = Peaks
11119660 | SAN YSIDRO CANYON MONTECITO CA 12/27/1971 | 1/24/1983 12
11119700 | SYCAMORE CANYON SANTA BARBARA CA 12/21/1970 | 2/16/1980 10
11119740 | MISSION CANYON SANTA BARBARA CA 12/27/1971 | 2/16/1980 9
11119745 | MISSION CANYON ROCKY NOOK PARK SANTA BARBARA CA 12/25/1983 | 1/30/2007 13
11119750 | MISSION CANYON NR MISSION ST NR SANTA BARBARA CA 11/29/1970 | 1/30/2007 36
11119760 | VICTORIA ST DRAIN A OUTLET NR SANTA BARBARA CA 1/25/1969 | 2/9/1978 8

Table 2. USGS peak flow stations in Tea Fire area

Wanaanan and Crippen (WRI 77-21, USGS 1977) regression models for the Central
Coast and the BARC (Burned Area Reflectance Classification) map information was
used in a spreadsheet to estimate peak flows and potential sediment load increase for
each canyon watershed. The proportion of soil burn severities applied to the burned
acreage within each watershed is 15% high, 60% moderate, and 25% low/no soil
burn.

Rowe et. al (USDA, 1949) was used to generate post-fire peak flows for the return
interval classes and the cumulative probability estimates were scaled up
proportionately to match the Wanaanan and Crippen flows for peak flow
sedimentation rates given in table 4.

The web based ERMIT model (Erosion Risk Management Tool) was used to evaluate
sedimentation rates between untreated and select erosion mitigation measures. A
Santa Barbara, CA climate regime was used along with some basic assumptions about
hillslope geometry and soil character in the ERMIT model to compare moderate and
high soil burn model results. Details are included in Appendix 2 and results are
interpreted in the following sections.

The methods applied are commonly used and do not incorporate a great deal of
specific detail for areas (detailed history inherent in the regressions notwithstanding)
within the watersheds and are based primarily on percentages of burned area within
the watersheds.

C. Resource Condition after Fire

Burn Area Reflectance Classification (BARC) maps provided by Cal Fire indicated
the level of soil burn severity within the fire boundaries as low to no burn, moderate
and high soil burn severity. Moderate and high burn soil severity can reduce water
infiltration into the soil and lead to an increase in soil erosion. Rainfall and runoff
carry the eroded soil downhill into water channels increasing the potential for debris
flows, sediment transport, mudslides, flooding and rock fall risks. The severity of
erosion is influenced by duration, intensity and amount of rainfall, slope steepness
and length. The type of soil influences erosion potential from a burn area. The
Maymen soils in the upper parts of the watershed are erodible, rocky, and extend
across the upper watershed rim and northern fire perimeter.
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Towards the coastal plain and urbanized areas the soils are more diverse and include
rocky clay and sandy loams. Two types, the Zaca and Diablo clays are identified in
the SSURGO 2003 soils database as being farmland of statewide importance, but
only a small areas of these soils were within the Tea Fire perimeter.

The following tables relate the pre- and post- fire peak flows for various exceedence
probabilities and expected sedimentation rate increases due to the burned acreage.

Pre- and Post-Fire peak flood flows, Q,, for various annual recurrence intervals in
years
Pre-Fire Q, cfs 2 ) 10 25 {0] 100
Mission Cyn 249 688 1095 1706 2274 2870
Sycamore Cyn 175 485 776 1214 1618 2050
San Ysidro Cyn 244 674 1074 1673 2231 2816
Mission Cyn 250 687 1092 1694 2255 2843
Sycamore Cyn 241 542 761 959 1173 1398
San Ysidro Cyn 244 674 1073 1670 2226 2809
Mission Cyn 1.005 | 1.000 | 0.997 | 0.993 | 0.992 | 0.991
Sycamore Cyn 1.38 1.12 0.98 0.79 0.72 0.68
San Ysidro Cyn 1.001 | 1.000 | 0.999 | 0.998 | 0.998 | 0.998

Table 3. Pre- and Post-Tea Fire design flows in cubic feet per second

From the table, about a thirty percent increase in first year peak flows can be
expected, depending on the scale of the storm event, with a higher increase for
smaller storms as higher flows mute fire induced increases above normal flows.

Other sources for storm peak design flows are intensity-duration-frequency curves
from the County of Santa Barbara’s rational method spreadsheet calculator,
statistically derived IDF charts for stations such as the Stanwood or Flood Control
District office stations operated by the County, and model output from PEAKFQ and
ERMIT. Both the County station IDF charts and the USGS PEAKFQ estimates of
peak flow magnitudes by return period frequency differ from the Wanaanan and
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Crippen regression results; the local station records show drier climate with lower
peak flows while the USGS station results are markedly higher at the lower flows. All
estimates should be considered as indicative of potential rainfall as the return period
frequency aspect relates only event magnitude. There is no substitute for preparation,
monitoring, and protection of life and safety.

Pre-Fire Sediment (tons)
Pre-Fire Sediment (t/ac)
Post-Fire Sediment
(tons)
Post-Fire Sediment (t/ac)
Sediment Increase
X Normal

Watersheds
Mission Cyn 7,492
Sycamore
Cyn 5111 0.91 | 19,582 3.5 3.83
San Ysidro
Cyn 7,331 091 | 7,480 0.9 1.02

o
©
=

8,104 1.0 1.08

Table 4. Pre- and Post-Tea Fire sedimentation rate increase estimate

The (pre-fire) background sedimentation rate from ERMIT is 0.91 ton/acre and
the lower end of sedimentation rate increase is found to be almost 4 times the
background rate. The exceedence probability of observing various sedimentation
rates from ERMIT is given as percent chance of exceeding some number of tons
per acre. The burned acreages can be used to generate rough volume estimates or
can be taken as a general expected increase ratio. The results above suggest a
potential sediment load increase of up to 4 times normal rates. Figure 1 is an
example of determining the percent chance the base rate will be exceeded.
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Sediment Delivery Exceedance Probability for untreated SANTA EARBARA CA
100 T T T T
1st year
a0 3rd year 1N
4th year s
Sth year sssses .
g
2
E
o
L
e
o
0 5 10 15 20
Sediment Delivery (ton / ac)
12-09-2008 -- sandy loam; 20% rock; 26%, 8%, 0% slope; 500 ft; high soil burn severity [wepp-556]

Figure 1. Estimate probability that the base rate of 1.5 ton/acre is exceeded (~78%,
moderate burn is about 65%)

ERMIT exceedence probability = Moderate burn ton/ac  High/severe burn ton/ac

50% 2 3
25% 4 6
10% 9 10

Table 5. ERMIT chart results comparison between first year base sedimentation
rate exceedence probability

The basic result of the ERMIT treatment efficacy tables in Appendix 2 is that
within a few years the sedimentation rate should tend toward background rates.
The figures can be used to estimate the loading of specific locations from
upstream drainage areas or to generate cost benefit figures for installed land
treatments.

ERMIT sediment delivery over time (untreated), ton/ac
From ERMIT output table and plot
ton/acre expected for some years after fire

1 2 3 4 5 |
50% hi 26| 1.7 1] 06| 03
50% mod 2.3 1| 05| 03] o2
50% low 19| 08| 04| 02| o1
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10% hi 10.22 6.27 2.64 1.49 0.91
10% mod 9.04 5.23 1.81 1.07 0.91
10% low 7.22 4.64 1.81 1.07 0.91

Table 6. Fifty percent and ten percent exceedence sedimentation rates for soil
burn severity classes

Table 6 shows the number of tons per acre that can be expected from Sycamore
Canyon based only on climate, hillslope geometry, vegetation type, soil texture,
and soil burn severity. For treatment design and event scale estimation the acreage
burned of each type can be multiplied by the table factor desired. The resulting
mass estimate can then be located within the acreage so things like travel time and
accumulation volumes can be computed.

The danger to specific areas within and around the burned area due to
precipitation runoff, erosion, sedimentation, and landslides is dependent on site
specific conditions and intensity/duration of storm events within sub-watersheds.
More specific evaluations of localized hazards should be used to detail the use of
the model output for planning and mitigation activity.

USGS and NOAA produced USGS Circular 1283 report in 2005. It relates
localized precipitation intensity to flooding and debris flow hazards. It suggests
that the two to three day forecast products for forecasted precipitation events
exceeding 0.25 in/hr be used to develop a 24 hour notice to local Public Works
and Roads Divisions, Sheriff’s Communication offices, EOC, and Flood Control
officials. Affected communities could then be forewarned about potentially
moderate to severe flooding and associated debris flow events based on these
weather predictions.

I1. Determination

A. Emergency Determination - The potential for increased runoff and
sediment/debris load due to the Tea Fire qualify as immediate threat if storm
events of high intensity were to occur. In and around the burned areas, an
emergency to human life, property, and water quality could occur due to the
natural flow of increased precipitation runoff, burned debris, ash, and sediment.
Road cut areas, developed land/property, natural drainages, and drainage control
structures in the burned area are likely to experience additional sediment, debris,
and potentially land movement that could plug culverts and overcome storm
drains during winter storms. Places where streams come together such as the area
where the five tributaries of Sycamore Creek join at the head of Sycamore Creek
Canyon, near the intersection of Highways 192 and 144 are likely to be impacted
most by accumulated and bulked stormwater.

B. Treatment to Mitigate the Emergency — Due to the nature of the threat to lives and
property in the Tea Fire area, some preparation and structural actions such as
installation of trash racks may be feasible, however most risk is related to winter
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storm events and rainfall mobilizing ash and debris from the newly denuded
hillsides. Therefore close monitoring and preparation by residents,
commercial/industrial interests, municipalities, and jurisdictional agencies is
recommended.

DWR’s Flood Center has delivered flood fighting supplies to burned area
emergency response teams over the course of recent months and local agencies
have been coordinating response teams and disseminating information to the
public. Monitoring of weather forecasts for the near term (five day) period could
serve as a maximum mobilization timeframe for any mitigation to be placed prior
to a storm event for the areas in and around the Tea Fire.

General recommendations:

@ Daily rainfall and streamflow can be monitored using existing
climatological and hydro-meteorological gauging stations.

@ Develop a correlation between the Mission Creek gauge and Sycamore
Creek flow could help get river flow estimates for Sycamore Creek.

@ Locations where the Tea Fire has produced risk to life or property, or
where fire effects were severe, or accumulated flow/debris are expected to
concentrate, should be visited/observed with increased frequency as large
precipitation events occur, to the extent they can be accessed safely.

@ It may be possible to quickly quantify precipitation and even streamflow
forecasts using radar, gridded precipitation forecast models, and river
hydraulics software if a standard platform and protocol is developed.

Some references are provided below to help accommodate situational
surveillance.

City of Santa Barbara

http://www.santabarbaraca.gov/Resident/Safety/P10/Flood Preparation.htm
http://www.santabarbaraca.gov/Resident/Safety/PIO/Tea_Fire Residents.htm
http://www.santabarbaraca.gov/Resident/Community/Creeks/Storm_Water Management

Program.htm
http://www.santabarbaraca.gov/Government/Departments/PW/

County of Santa Barbara
http://www.countyofsb.org/pwd/water/Fire_Flood Prep.htm
http://www.countyofsb.org/pwd/water/flood_control.htm
http://www.countyofsb.org/pwd/Administration/SandBagInfo.htm
http://www.countyofsh.org/pwd/roads/closure.htm

From http://www.countyofsb.org/pwd/water/flood_control.htm:

Here are a few ways to obtain weather information from the National Weather

Service — Los Angeles/Oxnard Weather Forecast Office:

On the internet: www.wrh.noaa.gov/lox/, By phone: (805) 988-6610

For the automated weather phone service select menu option 1 and then menu option 3
for Santa Barbara County. To speak to a weather specialist between the hours of 9:30
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a.m. and 3:00 p.m. select menu option 1 and then menu option 6. Local television &
radio stations also serve as a major distributor of information provided by the National
Weather Service.

The National Weather Service also operates six radio transmitters which broadcast
information daily. A receiver can be purchased at most local electronic stores. For the
frequency that covers your area please visit the National Weather Service website at:
www.wrh.noaa.gov/lox/

DWR CDEC stations

http://cdec.water.ca.gov/cgi-progs/staMeta?station_id=MTC (Montecito fire weather, Lat
34.4600°N Lon 119.6430°W, USFS operator)
http://cdec.water.ca.gov/cqi-progs/staMeta?station_id=SBR (Santa Barbara Sanitation,
Lat 34.4170°N Lon 119.7500°W, accumulated monthly precip)
http://cdec.water.ca.gov/cgi-progs/staMeta?station_id=GBL (Gibraltar dam, Lat
34.5260°N Lon 119.6860°W, monthly reservoir storage)

NOAA debris flow early warning system
http://www.wrh.noaa.gov/lox/main.php?suite=hydrology&page=debris-

flow_project

USGS peak streamflow stations in California
http://nwis.waterdata.usgs.gov/nwis/peak?state cd=06&format=station_list&sort key=sit
e_no&group key=huc cd&sitefile output format=html_ table&column_name=agency c
d&column_name=site_no&column_name=station nm&begin date=&end date=&TZout
put=0&set logscale y=1&date format=YYYY-MM-

DD&rdb_compression=file&hn2 compression=file&list of search criteria=state cd
USGS 11119745, the only streamflow gage on Mission Cr at Rocky Nook Park,
http://waterdata.usgs.gov/nwis/uv/?site_n0=11119745&amp;

REFERENCES:

City of Santa Barbara website
http://www.santabarbaraca.gov/Government/Departments/PW/
County of Santa Barbara website
http://www.countyofsb.org/pwd/

State of California Data Exchange Center
http://cdec.water.ca.gov/

USGS surface water peak flow and real-time data
http://nwis.waterdata.usgs.gov/nwis/peak/
http://waterdata.usgs.gov/nwis/current

USDA Rocky Mountain Research Station, Moscow Forestry Sciences Laboratory
http://forest.moscowfsl.wsu.edu/
http://forest.moscowfsl.wsu.edu/engr/software.html
http://forest.moscowfsl.wsu.edu/fswepp/
http://forest.moscowfsl.wsu.edu/cgi-bin/fswepp/ermit/ermit.pl
http://forest.moscowfsl.wsu.edu/fswepp/docs/ermit/
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NOAA-USGS Debris Flow Task Force, 2005, NOAA-USGS debris-flow warning
system—~Final report: U.S. Geological Survey Circular 1283, 47 p.46

Robichaud, P.R., J.L. Beyers, and D.G. Neary. 2000. Evaluating the effectiveness of
postfire rehabilitation treatments. Gen. Tech. Rep. RMRS-GTR-63. Fort Collins, CO:
U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station. 85 p.
http://www.fs.fed.us/rm/pubs/rmrs_gtr63.html

Robichaud, P.R.; Elliot, W.J.; Pierson, F.B.; Hall, D.E.; Moffet, C.A. 2006. Erosion Risk
Management Tool (ERMIT) Ver. 2006.01.18. [Online at

<http://forest. moscowfsl.wsu.edu/fswepp/>.] Moscow, ID: U.S. Department of
Agriculture, Forest Service, Rocky Mountain Research Station.

Robichaud, P.R.; Elliot, W.J.; Pierson, F.B.; Hall, D.E.; Moffet, C.A.; Ashmun, L.E.
2007. Erosion Risk Management Tool (ERMIiT) user manual (version 2006.01.18). Gen.
Tech. Rep. RMRS-GTR-188. Fort Collins, CO: U.S. Department of Agriculture, Forest
Service, Rocky Mountain Research Station. 24 p.

Rowe, P.B., C.M. Countryman, and H.C. Storey. 1949. Probable peak discharges and
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Appendix 1. Maps and Tables
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Tea Fire perimeter and selected watersheds and streams

City of Santa Barbara 1:100,000 scale USGS topography with primary stream
channels which drain the Tea Fire area
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Tea Fire perimeter and SSURGO soil map unit symbols, USDA, NRCS, 2003

Mapunit Symbol |Mapunit Name Kind Total Acres |farm class Legend key [Mapunit key

DaD DIABLO CLAY, 9 TO 15 PERCENT SLOPES Consociation 1077|Farmland of statewide importance 14131 457590
MdD MILPITAS STONY FINE SANDY LOAM, 9 TO 15 PERCENT SLOPES Consociation 2047|Not prime farmland 14131 457622
MeD2 MILPITAS-POSITAS FINE SANDY LOAM, 9 TO 15 PERCENT SLOPES, ERODED Complex 4860]Not prime farmland 14131 457626
ZaD2 ZACA CLAY, 9 TO 15 PERCENT SLOPES, ERODED Consociation 327|Farmland of statewide importance 14131 457648
MdE MILPITAS STONY FINE SANDY LOAM, 15 TO 30 PERCENT SLOPES Consociation 1247|Not prime farmland 14131 457623
ScE2 SANTA LUCIA SHALY CLAY LOAM, 15 TO 30 PERCENT SLOPES, ERODED Consociation 2467|Not prime farmland 14131 457641
ThE2 TODOS CLAY LOAM, 15 TO 30 PERCENT SLOPES, ERODED Consociation 1469|Not prime farmland 14131 457644
ZaE?2 ZACA CLAY, 15 TO 30 PERCENT SLOPES, ERODED Consociation 970|Not prime farmland 14131 457649
MdF MILPITAS STONY FINE SANDY LOAM, 30 TO 50 PERCENT SLOPES Consociation 687|Not prime farmland 14131 457624
ScF2 SANTA LUCIA SHALY CLAY LOAM, 30 TO 50 PERCENT SLOPES, ERODED Consociation 2974|Not prime farmland 14131 457642
TdF2 TODOS-LODO COMPLEX, 30 TO 50 PERCENT SLOPES, ERODED Complex 5058|Not prime farmland 14131 457645
ZaF2 ZACA CLAY, 30 TO 50 PERCENT SLOPES, ERODED Consociation 664|Not prime farmland 14131 457650
MaG MAYMEN STONY FINE SANDY LOAM, 30 TO 75 PERCENT SLOPES Consociation 6407|Not prime farmland 14131 457618
AhG [AYAR CLAY, 50 TO 75 PERCENT SLOPES Consociation 1357|Not prime farmland 14131 457561
GhG GAVIOTA-ROCK OUTCROP COMPLEX, 50 TO 75 PERCENT SLOPES Complex 3257|Not prime farmland 14131 457601
LcG LODO-SESPE COMPLEX, 50 TO 75 PERCENT SLOPES Complex 13470|Not prime farmland 14131 457609
MbH MAYMEN-ROCK OUTCROP COMPLEX, 50 TO 75 PERCENT SLOPES Complex 39202|Not prime farmland 14131 457656
OAG ORTHENTS, 50 TO 75 PERCENT SLOPES Consociation 1039|Not prime farmland 14131 457632
Rb ROCK OUTCROP-MAYMEN COMPLEX, 75 TO 100 PERCENT SLOPES Complex 26148|Not prime farmland 14131 457635
W \WATER Consociation 322|Not prime farmland 14131 457651
XA XERORTHENTS, CUT AND FILL AREAS Consociation 811|Not prime farmland 14131 457646

Tea Fire area soil types and map unit classifications
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Tea Fire perimeter and regional geology (Jennings 1977 1:750,000 scale fault and

geology, Bulletin 201, CDC, DMG)

Unit on 1:750,000 map

CENOZOIC SEDIMENTARY ROCKS

Alluvium (mostly Holocene, some Pleistocene),Quaternary nonmarine,

Q Quaternary marine

P Pliocene marine

M Miocene marine

Oc Oligocene nonmarine

Unit on 1:750,000 map

MESOZOIC - PALEOZOIC — PRECAMBRIAN SEDIMENTARY AND
METASEDIMENTARY ROCKS

Ku Upper Cretaceous marine
Kl Lower Cretaceous marine
KJf Franciscan Complex

Unit on 1:750,000 map

CENOZOIC-PRECAMBRIAN PLUTONIC, METAVOLCANIC, AND MIXED
ROCKS

M

Undivided pre-Cenozoic metasedimentary and metavolcanic rocks
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APPENDIX 2. ANALYSIS DETAIL, ASSUMPTIONS AND OUTPUT.

A.2.1.a PEAKFQ output for 1119700 Sycamore Canyon Creek 1970 to 1980

104 T T T T T T T T T T T T T T T -

Bull. 17-B frequency //////

< ¢ Systematic peaks
Systematic frequency
I Confidence limits

-
o
w

ANNUAL PEAK DISCHARGE
CUBIC FEET PER SECOND

-
o
S

Peakfq 5 run 2/04/2008 15:55
NOTE - Preliminary computation
User is responsible for
assessment and interpretation.

L I I I I I I I I I I I L I
10 99.5 98 95 90 80 70 50 30 20 10 5 2 10.50.2
ANNUAL EXCEEDANCE PROBABILITY, PERCENT
Station - 11119700 SYCAMORE C A SANTA BARBARA CA

Program PeakFq U. S. GEOLOGICAL SURVEY Seq.001.001
Ver. 5.2 Annual peak flow frequency analysis  Run Date / Time
11/01/2007 following Bulletin 17-B Guidelines ~ 12/04/2008 15:55

Station - 11119700 SYCAMORE C A SANTA BARBARA CA

INPUT DATA SUMMARY

Number of peaks in record = 10
Peaks not used in analysis = 0
Systematic peaks in analysis = 10
Historic peaks in analysis = 0
Years of historic record = 0
Generalized skew = -0.279
Standard error = 0.550
Mean Square error = 0.303
Skew option = WEIGHTED
Gage base discharge = 00
User supplied high outlier threshold = --

User supplied low outlier criterion = --
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ANNUAL FREQUENCY CURVE -- DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES

ANNUAL EXPECTED 95-PCT CONFIDENCE LIMITS

EXCEEDANCE BULL.17B SYSTEMATIC
PROBABILITY ESTIMATE

0.9950
0.9900
0.9500
0.9000
0.8000
0.6667
0.5000
0.4292
0.2000
0.1000
0.0400
0.0200
0.0100
0.0050
0.0020

55.7
68.8
120.2
160.3
224.9
305.7
417.8
474.2
748.2
1000.0
1348.0
1626.0
1916.0
2221.0
2644.0

RECORD

59.4
72.3
122.5
161.3
223.9
302.7
413.1
469.0
746.3
1009.0
1382.0
1688.0
2017.0
2369.0
2873.0

PROBABILITY FOR BULL. 17B ESTIMATES
ESTIMATE LOWER

26.8
40.0
96.0
140.3
210.9
297.7
417.8
478.8
791.7
1115.0
1641.0
2144.0
2770.0
3556.0
4925.0

14.5
20.3
48.7
75.6
124.5
190.1
280.2
323.4
510.4
659.3
844.6
981.1
1117.0
1252.0
1432.0

UPPER

105.8
124.3
192.7
244.3
329.3
4443
628.7
733.9
1360.0
2085.0
3288.0
4397.0
5691.0
7180.0
9471.0

A.2.1.a PEAKFQ output for 1119745 Mission Creek at Rocky Nook Park 1983 to 2007

52



December 2008

Bull. 17-B frequency

¢ ¢ Systematic peaks
Systematic frequency
Confidence limits
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ANNUAL PEAK DISCHARGE
CUBIC FEET PER SECOND

17 Peakfq 5 run 2/04/2008 16:44
NOTE - Preliminary computation
User is responsible for
assessment and interpretation.
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10 5 2 10.50.2

ANNUAL EXCEEDANCE PROBABILITY, PERCENT
Station - 11119745 MISSION C A ROCKY NOOK PARK A SANTA BARBARA CA

Program PeakFq
Ver.5.2
11/01/2007

U. S. GEOLOGICAL SURVEY
Annual peak flow frequency analysis
following Bulletin 17-B Guidelines

Se.001.001
Run Date / Time
12/04/2008 16:44

Station - 11119745 MISSION C A ROCKY NOOK PARK A SANTA BARBARA

CA

INPUT DATA SUMMARY

Number of peaks in record =
Peaks not used in analysis =
Systematic peaks in analysis =
Historic peaks in analysis =
Years of historic record =

Generalized skew -0.281
Standard error 0.550
Mean Square error 0.303
Skew option WEIGHTED

Gage base discharge =
User supplied high outlier threshold =

User supplied low outlier criterion = --
Plotting position parameter = 0.00

ANNUAL FREQUENCY CURVE -- DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES

ANNUAL EXPECTED 95-PCT CONFIDENCE LIMITS
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EXCEEDANCE BULL.17B SYSTEMATIC

PROBABILITY ESTIMATE

0.9950
0.9900
0.9500
0.9000
0.8000
0.6667
0.5000
0.4292
0.2000
0.1000
0.0400
0.0200
0.0100
0.0050
0.0020

4.5

7.0
22.1
39.6
77.8
141.9
258.6
328.7
766.7
1295.0
2192.0
3027.0
4000.0
5115.0
6810.0

RECORD

3.9

6.3
21.4
39.2
78.6
44.9
264.6
335.7
768.6
1269.0
2080.0
2801.0
3609.0
4499.0
5794.0

December 2008

ESTIMATE LOWER

15

3.1
15.8
32.4
70.7
136.5
258.6
333.3
828.7
1496.0
2816.0
4264.0
6231.0
8874.0

13740.0

A.2.2 Spreadsheet tables and regression coefficients

Waananan and Crippen regression

1977
Qi=K A*P® H°

South Coast Region

recurrence interval, ri

Mission Cyn
Sycamore Cyn
San Ysidro Cyn

0.5

1.0

5.4
12.2
30.7
66.6
134.7
174.6
401.2
639.1
997.5
1301.0
1630.0
1986.0
2493.0

Equations are defined only for basins of 25 mi” or

less

A, Drain Area,

mi?

P, Mean Ann Precip, inches

H, Altitude Index, 1000's ft

Central Coast Region egns 19to 24 in

WanaananCrippen 1977

PROBABILITY FOR BULL. 17B ESTIMATES

UPPER

14.0
19.8
50.0
81.4
148.1
265.0
507.0
671.2
1972.0
4033.0
8465.0
13440.0
20100.0
28730.0
43620.0

Use minimum altitude index value of 1.0

K a c SE
Area MAP Altitude Number of
Coeff Coeff Coeff Coeff Std Err  Stations used
2 10.0061 | 0.9200 | 2.5400 -1.1000 0.47 98
5| 0.118 0.910 1.950 -0.790 0.39 91
10 | 0.583 0.900 1.610 -0.640 0.35 91
25 2.91 0.89 1.26 -0.50 0.35 91
50 8.20 0.89 1.03 -0.41 0.38 91
100 | 19.70 0.88 0.84 -0.33 0.41 91
A P H
12.9 16 1
8.8 16 1
12.6 16 1
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A.2.3 ERMIT input assumptions and output detail
Input climate *SANTA BARBARA CA
Climate parameters for SANTA BARBARA CA

34.42°N 119.72°W; 120 feet elevation
66 years of record

Mgan !\/I_ean Mean

Month Maximum  Minimum Precipitation Number

Temperature Temperature : of wet days
CF) CF) -
January 65.2 41.8 3.05 5.3
February 65.9 43.8 3.45 5.4
March 67.2 45.5 2.52 5.3
April 69.4 48.3 1.10 3.1
May 70.7 51.2 0.26 1.2
June 72.8 54.1 0.09 0.7
July 76.7 57.2 0.02 0.4
August 77.8 58.0 0.04 0.4
September 77.2 56.4 0.18 1.2
October 75.1 52.2 0.35 1.6
November 71.3 46.2 1.48 3.0
December 66.6 42.7 2.89 5.2
Annual 15.42 32.7
Show map | Show PAR | Return to input screen
INTERPOLATED DATA

Station Weighting Station Weighting

Wind Stations Solar Radiation and Max .5 P Stations

SANTA BARBARA CA 76 % BAKERSFIELD, CALIF 67.3 %

OXNARD CA 14.4 % FRESNO, CALIFORNIA  32.7 %

SANTA MARIA CA 9.5% 0%

Dewpoint Stations Time-to-Peak Stations
SANTA MARIA CA 60.9 % SANTA BARBARA CA 100 %
LOS ANGELES CA 39.1 % GIBRALTAR DAM 2 CA 0%

0% SAN MARCOS PASS CA 0%
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Rock:Clime 'descpar.pl' version 2005.06.07
USDA Forest Service, Rocky Mountain Research Station

ERMIT reference URLSs and output screenshot

http://forest. moscowfsl.wsu.edu/engr/software.html

http://forest. moscowfsl.wsu.edu/fswepp/

http://forest. noscowfsl.wsu.edu/cqgi-bin/fswepp/ermit/ermit.pl

R2: *Santa Barbara, high severity soil burn, Second run using climate above and
assumptions below with full output text from links. All figures through the rainfall
ranking table are identical for the moderate burn results.
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|SﬂNTA BARBARA CA

|s;sunt:h,ar loam soil texture, 20% rock fragment

|26% top, 8% average, 0% toe hillslope gradient

|500 ft hillslope horizontal length

|high soil burn severity on chaparral

Prefire community 80% shrub, 0% grass, 20% bare

100 - YEAR MEAN ANNUAL AVERAGES

16 in annual precipitation from 3289 storms
3.4 in annual runoff from rainfall from 713 events
0.01 in annual runoff from snowrmelt or winter rainstorm from 4 events
Rainfall Event Rankings and Characteristics from the Selected Storms
Storm Rank Storm Storm Storm 10-min 30-rmin
based on runcff Runoff Precipitation Duration Feak Rainfall Intensity Feak Rainfall Intensity Storm Date
[return interval ) [im] [im] (R [in h'1] [in h'1]
1 477 B8 15.62 43z 288 LI
wear 75
5 Decermber 28
[20-year] 3.48 526 5.98 4.453 23.485 year 02
10 Decermber 24
[10-year] 2688 437 563 4.53 373 year 44
20 January 11
(5-year] 2.08 343 930 3.43 283 year 67
a0 February 26
Gl 116 2.01 424 383 274 veur 65
1 i 0.7z 188 5.81 4.0z it |
[1 fz-year] year 53
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Sediment Delivery Exceedance Probability for untreated SANTA BEARBARA CA
100

I 1st year

80 3rd year 1IN -
4th year e
Eth year srrseees

Probability (%)

0 5 10 15 20 25

Sediment Delivery (ton / ac)
12-09-2008 -- sandy loam; 20% rock; 26%, 8%, 0% slope; 500 ft; high soil burn severity [wepp-556]

Mitigation Treatment Comparisons

Probability that

sediment yield
will be exceeded Year following fire

|1 0 % @ 1styear |2nd year 3rd year [ 4th year |5th year
Untreated & | 10.22 8.27 2.64 1.49 0.91
Seeding 10.22 2598 1.61 1.06 0.91

Mulch {0.5 ton ac‘1) = | 188 242 2.64 1.49 0.91
Mulch {1 ton ac'1:| = | 1.34 1.91 2.64 1.49 0.91

& Event sediment delivery (ton ac! | =

Mulch {1.5 ton ac'1} = | 1.31 1.57 2.64 1.49 0.91

Mulch {2 ton ac'1) = | 1.28 1.48 2.64 1.49 0.91

Erosion BEarriers: Diameterl[l ft SpacinglED ft @ ?

Logs & Wattles @ | 1022 | 627 | 264 | 149 | 091

Figures 6 and 7: high soil burn severity ERMIT results

58



December 2008

Probability (%)

12-08-2008 -- sandy loam; 20% rock; 26%, 8%, 0% slope; 500 ft; moderate soil bum severity [wepp-32590]

Sediment Delivery Exceedance Probability for untreated SANTA BARBARA CA

100

a0

80

70

&0

50

1st yearI

3rd year i
Ath year
5th year

40 HZ -
- |
30 =
£
20 - 32 -
10} i, -
ey,
ST RLLLLL TRty XL TITITIIT
0 2 4 6 8 10 12 1% k. = *

Sediment Delivery (ton / ac)

Mitigation Treatment Comparisons
Probability that Event sediment delivery (ton ac™)
sediment vield
will be exceeded Year following fire
|1|J % @ 1styear|2nd year|3rd year|4th year|5th year
| Untreated= | 904 | 523 | 181 | 107 | 091
| Seeding= | 904 | 226 | 107 | 091 | 091
Mulch (0.5 ton ac'1] = | 156 1.9 1.81 1.07 0.91
Mulch (1 ton ac'1) = | 099 1.39 1.81 1.07 0.91
Mulch {1.5 ton ac'1] = | 095 1.23 1.81 1.07 0.91
Mulch (2 ton ac'1] = | 0.91 1.08 1.81 1.07 0.91
Erosion Barriers: Diameter|n ft Spacing|5n ft @ 7
| Logs&Wattles © | 904 | 523 | 181 | 107 | 091

Figures 8 and 9: Moderate soil burn ERMIT results
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DRAFT TECHNICAL SPECIALTIST’S REPORT
BURN AREA RESPONSE TEAM (BART) Report

Resource: Water Quality
Fire Name: Tea Fire, Santa Barbara County Month/Year: November, 2008
Fire Designation: CA-SBC-009981(also CA-MTO-001023)

Author Name: Dan Niles
Engineering Geologist
Central Coast Regional Water Quality Control Board
895 Aerovista Place, Suite 101
San Luis Obispo, CA 93401-7906
Office (805) 549-3355
dniles@waterboards.ca.gov

I. Resource Condition Assessment

Water quality impacts from the Tea Fire are numerous. This report focuses on immediate
and longer term water quality effects, and broader public considerations and site-specific
risks to water quality. Although most water quality impacts are secondary to the
immediacy of threats to life and property, they are nonetheless significant.

The Burn Area Response Team’s (BART) Incident Command Officer and team leader,
Cal Fire, conveyed to BART members their primary purpose, function, and objectives
assessing and documenting threats to life and property. The BART’s overarching
objective is conveying their findings to assist the following local agencies in responding
to the Tea Fire: the City of Santa Barbara, Santa Barbara County Flood Control, Santa
Barbara County Fire Department, and the Montecito Fire District.

Central Coast Water Board staff’s water quality assessment for this BART report is
organized as follows:

Immediate Water Quality Effects

e Rainfall runoff—Urban and Rural
e Physical, Chemical, and Biological Hazards
e Mass Wasting and Loading of Water Courses

Long Term Water Quality Effects

Mass Wasting

Chemical Pollution

Biological Pollution

Impaired Beneficial Uses—Habitat, Recreation, and
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Broader Public Recommendations
e Hazardous Waste Program Coordination
e Monitoring and Health Advisories—Fresh Water and Ocean Water
e New Development

Site-Specific Risks to Water Quality
e Parcel Specific Cleanup and Abatement

Restoration of Impaired Watershed Functions
e Slope Stabilization
e Re-vegetation
e Replanting Along Riparian Corridors

Each of the categories is addressed below followed by recommendations related to water
quality.

A. Resources Setting

Immediate Water Quality Effects

e Rainfall Runoff—Urban and Rural

Rainfall runoff is the most immediate impact to water quality to urban and rural
streams. Three watersheds and nine drainages are affected by the fire. From east to
west the three watersheds are: Cold Springs Canyon Creek, which flows to
Montecito Creek, Sycamore Creek, and Rattlesnake Canyon Creek. The Sycamore
Creek watershed is most affected with complete burn of the land around five
tributaries. The Cold Springs Canyon/Montecito Creek watershed burn area and the
Rattlesnake Canyon Creek watershed burn area are estimated at less than one and five
percent respectively. As such, this water quality assessment focuses on the Sycamore
watershed given the severity and percentage of the burned area (see Burn Severity
Table 1 on page 9 and the Burn Severity Map on page 10.)

B. Survey Methods

Central Coast Water Board staff conducted immediate on-the-ground surveys of the
entire burn area and areas down drainage outside the burn area that may be susceptible to
future flooding and inundation. The immediacy of the survey was driven by the rain
forecast. Central Coast Water Board staff recorded field observations into a field log
book for all water quality threats as detailed below. Central Coast Water Board staff took
digital photographs representative of water quality threats throughout the burn area and
recorded location specific notes in the field log book. Photographs representative of the
water quality threats noted herein follow at the end of this report.

Il. General Observations
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Significant potential for road failures and washouts, rock falls, debris flows, mudslides,
de-stabilization of surface soils, repelling of rain water from moderate to high
hydrophobicity of soils in the severe burn areas are the most immediate threats to life and
property. Sycamore Creek within the Sycamore Canyon watershed area is the confluence
of five tributaries burned in the Tea Fire. Thus, BART members identified Sycamore
Canyon as a high hazard risk for flooding, debris flows, and potential for blocking of the
channel at bridges, culverts, and naturally constrained areas within the creek channel.
Rainfall to runoff rates will increase throughout the burn area leading to increased flow
volume responses in the lower urbanized portion of the Sycamore watershed area. Flashy
stream conditions warrant flash flood notices during forecast high rainfall periods.
Flashy conditions will continue until re-establishment of vegetation, while on-going
maintenance will be necessary for flood and flow control features throughout the
watershed.

I11.Specific Observations
e Physical, Chemical, and Biological Hazards

Physical hazards in the upper and steeper gradient portions the burn area within the
Sycamore watershed include collapse and transport of burn materials down slopes
including: roads, destroyed homes, concrete foundations, metal support beams, pilings,
automobiles, tanks, piping, infrastructure, and electrical wires.

Chemical hazards include burned and partially burned: ash from burned vegetation,
building materials containing asbestos, all household products such as cleaning supplies,
water treatment solutions, thinners, paints, solvents; garden materials including
pesticides, herbicides, and fertilizers; burned automobiles with ash containing metals
from body paint, body materials, batteries, and wiring; rubber products from tires, fluids
including anti-freeze, oil, fuels, and plastic materials, and glass. Other chemical hazards
include damaged solar cell fluids, solids, and metals in the battery systems.

e Biological Hazards

Biological hazards include: bacterial contamination from damaged and failed septic
systems including tanks and leach fields, damaged sewer lines; increased organic matter
in runoff during rain events will increase bacterial counts and eurtrophication, especially
in the lower, slower moving portion of Sycamore Creek down stream past the “five
points” intersection (intersection of Canyon View Road and Salinas Street) to the ocean
outlet.

Runoff containing the above materials will impact water quality. Rural and urban
stormwater controls to the extent feasible and exclusion of public access to water ways
and the ocean outfall would improve water quality and reduce potential human exposure
to contaminated stormwater runoff flows.

Long Term Water Quality Effects
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e Mass Wasting

Geologic instability is evident thought the Tea Fire burn area. Areas of instability
include slopes, drainage channels, and areas underlying roads. These conditions were
present before the fire and will now be exacerbated by post-fire conditions, especially due
to increased rainfall and runoff rates. Multiple wet seasons will continue the
destabilizing trend in the steeper, canyon portions of the burn area.

e Chemical Pollution

Chemical pollution from the aforementioned sources will continue depending on the rate
of cleanup by home owners of their burned homes and materials; the main sources of
contamination. Some burned municipal vehicles in Parma Park were also observed and
removal of these will reduce impacts to water quality.

e Biological Pollution

Biological pollution from the aforementioned sources may continue depending on the
rate of repair to damaged sewerage infrastructure for private systems and public
collection and conveyance systems. Continued slope failures, landslides, rock falls and
earth flows, will continue to cause infrastructure damage and associated discharges to
groundwater and surface water from leaking systems. Water supply infrastructure will
also be affected, such as water mains and private wells.

e Impaired Beneficial Uses—Habitat, Recreation, and Groundwater Supply
Sycamore Creek is listed as Critical Habitat for steelhead. The effects of pollutant
sources entering the watershed during rainfall events will cause degradation of water
quality in the designated critical habitat. Pollutant sources make recreation non-
conducive and potentially harmful from dermal absorption and incidental ingestion.
Groundwater supply may be affected by pollutant in surface water recharging into
aquifers.

V1. Recommendations
A. General Recommendations

Broader Public Recommendations

e Hazardous Waste Program Coordination

Given the materials identified above, a coordinated local agency approach to assisting
residences with household hazardous wastes is recommended.

e Monitoring and Health Advisories—Fresh Water and Ocean Water
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Monitoring programs for Sycamore Creek and ambient conditions around the ocean
outfall may be appropriate. Water contamination in flood areas could result from failures
of septic tank and leach field systems, inundation of sewage infrastructure and pump
stations, in addition to chemical the pollutant sources identified above. Water quality
testing in lowland areas may be appropriate for public health and safety and for posting
advisory notices when necessary. Water quality testing along beaches may be
appropriate for public heath and safety and for posting advisory notices and/or closing
beaches if water quality testing results indicate bacteria and/or chemical concentrations
above public health goals (Santa Barbara County Department of Pubic Health).

Alternate water supplies may be appropriate for residents in the event of supply
disruptions resulting from damage to delivery systems during flooding and/or damage
resulting from the aforementioned geologic hazards. Boiled water advisories may be
appropriate if cross-contamination occurs between flood water and municipal and private
water supply systems.

e New Development

Much of the Tea Fire burn area has geologic instability, which burn conditions will now
accelerate. Many of the geologic hazards were masked by vegetative cover prior to the
fire.  While difficult economically and politically, the City and County may consider
limitations on building in the most unstable areas, which are numerous. This is critical to
protecting life and property within the area. Cost savings for infrastructure maintenance
may also be realized with reduced development within the area. During restoration,
either by natural systems and/or specific measures, the geologic hazards will remain
imminent.

B. Specific Recommendations

Site-Specific Risks to Water Quality

e Parcel Specific Cleanup and Abatement

Parcel by parcel cleanup is appropriate by homeowners to remove ash and burn debris,
especially materials moving down slopes. Appropriate cleanup and disposal by
homeowners is needed for building materials, burned automobiles, garage materials
partially burned or intact items such as paints, solvents, gardening products (fertilizers,
pesticides, herbicides, and poisons), etc. (see above list); water treatment system
chemicals, and asbestos materials in older homes and buildings. Solar cell debris may be
hazardous and appropriate containment and disposal by homeowners is recommended.
Failed and damaged septic systems also need repair and stabilization.

Above is a partial list of potentially informative and immediate water quality issues. An

inventory system may be appropriate to identify and address the issues above on a parcel-
by-parcel approach. Also, I recommend the BART and/or the local agencies contact the
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Santa Barbara County Department of Environmental Health and local fire districts to
coordinate hazardous materials cleanup efforts (if this is not already in the works).
Central Coast Water Board staff has already contacted and provided and instructions to
Tajiguas Landfill operators on fire debris disposal (this landfill being the closest to the
burn area, west on Highway 101). Further information is available at the following web
link:

http://www.countyofsb.org/pwd/RRWMD/facility_tajiguas.htm

Restoration of Impaired Watershed Functions

e Slope Stabilization

Initial re-vegetation of burned areas in recommended. This will be a long term process
given the dry climate and complete burn in the most severe areas. Hydroseeding efforts
will introduce non-native vegetation into the affected watersheds. Native seeding efforts
following initial stabilization is recommended. Preventing mass wasting and by initiating
stabilization efforts will be a major undertaking. The most immediate effects of the fire
will be sediment and debris mobilization, transportation, and re-deposition leading to
increased infill within tributaries, main stream channels, lowland areas, and wetlands in
the mid and lower portions of the Sycamore watershed.

e Re-vegetation
Long term re-vegetation efforts emphasizing deep rooted native plants are recommended.
e Replanting Along Riparian Corridors
Restoration of destroyed riparian corridors would provide immediate and long term
benefits to slowing sediment transport, stream channel incising, and exacerbation of

existing incised channels, along with reducing slope failures along drainage reaches in
the upper and lower watershed.
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Picture 1: Example of fire debris from home moving down slope toward drainage; also
note the burned vehicle in the drainage; both represent threats to water quality.
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Picture 3: Example of materials burned and partially burned inside what was a garage;
during rainfall, fugitive materials are picked up in stormwater and flow down the
watershed.

Picture 4. Example of a drum that was damaged and down slope toward a drainage
within the Sycamore Creek watershed; former contents are not discernible by any
identifiers and the material may have been product or a waste detrimental to water
quality.
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Picture 5: A good example of the materials associated with burned vehicles; notice fluid
stained asphalt in the foreground; also note the ash debris around that will entrain into
stormwater flows.

Picture 6: A former Qolf chart with the lead batteries expoe and urned; note all plastic
parts and tires are gone; all materials are detrimental to water quality.
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Picture 7: Example of damage to a solar cell array; materials from the darhage can affect
water quality during rainfall and runoff events.
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Picture 8: This is a lower portion of Sycamore Creek, down drainage from the upper

burned area; water quality impacts to the upper and lower Sycamore watershed will result

from the fire.
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Picture 9: The lowest most point of Sycamore Creek prior emptying into the ocean east
of Santa Barbara Harbor; this portion of the creek will receive runoff from the burn area
and receive stormwater runoff typical of urbanized areas.
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DRAFT TECHNICAL SPECIALTIST’S REPORT
BURN AREA RESPONCE TEAM (BART) Report

Resource: Soils
Fire Name: Tea Fire, Santa Barbara County Month/Year: November, 2008

Fire Designation: CA-SBC-009981(also CA-MTO-001023)

Author Name: Edward Perez, Water Resource Engineer
Department of Water Resources
3374 East Shields Ave., Rm. A-15
Fresno, CA 93726
Office: (559) 230-3317
evperez@water.ca.gov

I. Resource Condition Assessment
A. Resource Setting

The Tea Fire burned a total of 1,940 acres of city, county and private lands within the
Sycamore Canyon (3315.320002), Mission Canyon (3315.320001), and San Ysidro
Canyon (3315.330002) Calwater version 2.2 watersheds. All significant portions of
the burn area were observed for potential impacts to structures, roads, soil and water
resources, as well as identified values-at-risk. This assessment is an evaluation of the
features located specifically on the following creek systems: Chelham Creek, Coyote
Creek, Montecito Creek, Rattlesnake Canyon Creek, Sycamore Creek, and Westmont
Creek.

This report focuses mostly on infrastructure located in the Santa Barbara city and
county lands that are part of the community of Montecito. The potential features at
risk from debris flows; mudslides and flooding identified by the Burn Area Response
Team (BART) include loss of life, homes, businesses, domestic water supplies,
infrastructure, parks and fish and amphibian passage.

B. Survey Methods

The team evaluated features at risk using soil hydrophobicity tests, slope
measurements, surface runoff estimates, and review of precipitation and flow data for
the noted creeks above. The site evaluations were supplemented by the review of the
Burn Area Reflective Maps, the Federal Emergency Management Agency (FEMA)
Flood Insurance Rate Maps (FIRMs) and the FEMA Flood Insurance Studies (FIS)
for the city and county of Santa Barbara, respectively.
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C. Resource Condition after Fire

Burn Area Reflectance Classification (BARC) maps provided by Cal Fire indicated
the level of burn severity within the fire boundaries. The levels are low, moderate and
high burn soil severity. Moderate and high burn soil severity can alter the way water
infiltrates into the soil and lead to an increase in soil erosion. Rainfall and runoff
carry the eroded soil downhill into water channels increasing the potential for debris
flows, sediment transport, mudslides, flooding and rock fall risks.

The intense heat of a fire can form a water-repelling or hydrophobic layer in the soil.
A waxy substance, from burning plant material, penetrates the soil as a gas and
solidifies around the soil particles after it cools. The hydrophobic layer is generally
one-half to-three inches beneath the soil surface and is usually an inch or more thick.
This soil hydrophobicity forms during longer periods of intense heat. In the moderate-
to-high and high-burn severity areas the soil hydrophobicity usually measured high.
High hydrophobicity reduces water infiltration into the soil and increases water
runoff.

Under pre-fire conditions plant canopy and plant debris on the ground protect the soil
from rainfall impact and slow down runoff. Fire burns off the vegetation and plant
litter; and speeds up and increases soil erosion from rain and water runoff compared
to pre-fire conditions. Plant roots hold the soil in place and help rain to infiltrate into
the soil. Fires can be hot and burn roots in the ground, reducing and/or eliminating
root function. The severity of erosion is influenced by duration, intensity and amount
of rainfall, slope steepness and length. The type of soil influences erosion potential
from a burn area. During the field investigation it was noted that more highly erodible
soils were found at the upper elevations along the northern edge of the fire perimeter
on the slopes along Gibraltar Road.

I1. Observation

The Tea Fire burned from November 13, 2008 through November 17, 2008 The Tea
fire area is located in the Santa Ynez Mountains within the Transverse Range
geomorphic province. This burn area is situated above the community of Montecito
and city of Santa Barbara Rapid modeling of estimated changes in peak discharge
rates and surface soil erosion pre and first year post-fire were generated to provide
context for expected impacts to identified values-at-risk and are provided in the
Hydrology specialist report.

An inspection of the burn area indicated the following sites were considered in need
of evaluation to determine risk due to increased runoff of precipitation, sediment and
debris loads:

e Terminal Reservoir (Montecito Water District)

e Residential and non-residential structures located adjacent to and within the
Special Flood Hazard Areas (SFHA).
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¢ Flooding of state highways and local roads where culvert crossings and sediment
catch basins exist.

Areas inspected included the reservoir basin located above Westmont College within
the Sycamore Canyon watershed (See Figure 1). A protective berm was constructed
around the perimeter to redirect storm runoff from the upper portion of the watershed.
The reservoir also had a protective debris shield in place to eliminate debris, fallen
rocks or sediment from possibly entering and contaminating the city’s water supply.
Watershed response to precipitation events in this watershed is expected to increase
during the recovery period due to highly erodible soils. Additionally, ash and
sediment could be entrained and mobilized with initial precipitation events
compounding flooding which could enter into the city’s water supply if surface runoff
increases and causes scouring and erosion of the protective berm to occur.

Figure 1 — Terminal Reservoir basin with protective debris shield

In addition, bridges, culverts, and structures (residential and non-residential) were
inspected for damages and evaluated for risk based on flooding if located within or
adjacent to a SFHA as defined by the city and county of Santa Barbara FIRMs (See
Figure 2). The risk for potential flooding across state and county highways, and local
roads were also inspected for potential flooding and overtopping by debris where
culverts and sediment catch basin existed along various roads within the burn area.
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Figure 2 — Arch culvert filled with sediment and debris
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Determination

The main consequence of the fire is expected to be flooding due to overwhelming of
on site drainage facilities not only due to increased runoff, but also due to increased
sediments, ash and debris that will impact facilities, creeks systems, roadway culverts
and low lying structures. Flooding could also affect water quality at specific sites and
downstream along the draining waterway creating significant secondary concerns.
The BART team engineering specialist determined that the areas with highest
potential risk to values were the reservoir basins within Sycamore Canyon watershed,
structures adjacent or within a SFHA, and culvert sediment basins located on major
state, county or local roads.

Terminal Reservoir — (Montecito Water District)

The reservoir lies within an area surrounded by high steep slopes, deep canyons and
mountainous terrain. It is situated within the Mission Ridge Mountains, which is
known as the fault-producing hills on the Santa Barbara coastal plain as anticlinal
hills. The topography consists of hills that often have steep slopes and are underlain
by shale. Shale is a weak-rock that readily weathers to clay and, as a result, is prone
to land sliding. The Sycamore Canyon area is an example where the slopes continue
to fail and slide, and where several landslides have destroyed homes and broke
underground utilities and services.

One concern due to the Tea fire is water quality impacts to the Terminal reservoir. It
could be adversely impacted if storms in the near term are intense events with
significant precipitation. Peak flow increases cause by the loss of vegetation from the
fire will also be bulked by ash, debris and other floatable and transportable material
from the upper slopes. There is a probability that post-fire flows from the first runoff
producing rain events will see a concentration of ash discharged into Sycamore
Canyon Creek. There is a potential to affect a portion of the municipal water supply
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in Barrett Lake. The potential for adverse water quality effects, post fire flooding,
and increased sediment yield is high.

A secondary concern determined at this site would be downstream impacts due to
runoffs of sediments and debris within the Sycamore Canyon Creek. The impacts
could be increased sediment, nutrients and turbidity from the drainage area which
could lead to water quality impacts and contribute to local flooding to downstream
communities and/or structures that lie adjacent to or within the county of Santa
Barbara SFHA.

Based on visual inspection, the mountain areas surrounding the reservoir were burned
moderate to severe. Site inspection of the area identified significant fire damage to the
upper slopes along Gibraltar Road, where highly erodible soil and unstable granitic
rock outcroppings exist.

Emergency Determination - The site inspected does not qualify as immediate
threat; however that might change if storm events of high intensity were to occur
during as initial precipitation. An emergency to human life, property, and water
quality could occur due to the loss of control of excess water, increased runoff,
and sedimentation.

Treatment to Mitigate the Emergency

Terminal Reservoir

A. Treatment Type: Hydro seed upper slopes above reservoir. Place K walls at
the toe of the slope to act as a barrier.
Obijective: To increase stability of the burned soil prior to a storm event. To
collect debris, fallen rocks, and direct runoff around reservoir facility to
prevent scouring and erosion of earthen berm.

B. Treatment Type: Monitor after every event.
Objective: To insure that the effective drainage area or path is clear after a
storm event in anticipation of the next one.
Description: After every significant storm event, staff can inspect all drainage
facilities to note for any obstructions or damage to the system. Maintenance
and repair can then be scheduled before the next storm event.

C. Treatment Type: Additional treatments are covered in the Geologist and
Hydrologists reports.

Residential and non-residential structures located adjacent to and within the
SFHA

Based on the figures provided, the Tea Fire destroyed 230 residential and
damaged 9 non-residential structures throughout the burn area. A majority of
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the structures inspected were determined to be completed demolished or
partially damaged to some degree. Inspections made by the specialist team
were completed to evaluate the potential for risk to safety, life and property as
the result of a high intensity storm that would cause significant runoff within
the creeks and cause flood damage.

Emergency Determination — During the inspection, it was noted that a number of
structures within the burn area lie adjacent to or within the FEM SFHAs or what
is known as FEMA'’s floodplains or floodways. Structures existing in these low
lying drainage areas are subject to flood risk based on the FEMA FIRMs
developed for the city and county of Santa Barbara. If the watersheds areas were
damaged by the Tea Fire, the watercourses and the structures constructed within
them are now subject to higher flood risk because of the lack of vegetation,
potential increase of sediment, ash, and debris within the channels that could
cause increase flood heights and overtopping of levees, berms and channels.

Examples of structures noted throughout the burn area and outside the tea fire
perimeter subject to potential risk are located at:

1. Latitude 34.4465 and longitude -119.6791
2. Latitude 34.4223 and longitude -119.6693

Under FEMA FIRM panel number 06083C1383F dated September 30, 2005,
structure number 1 is defined to be in a 100-year SFHA defined as a Zone AE
floodway with Base Flood Elevations (BFE) defined. A floodway is a channel of
a stream plus any adjacent floodplain that is kept free of encroachment so that the
1% annual chance flood can be carried without substantial increases in flood
heights. Flooding potential and risk are greater in this SFHA and development is
prohibitive, unless an engineering analysis is conducted that shows a no-rise in
the BFE will occur in the SFHA. In addition, the city or county floodplain
administrator must require that all analyses be forwarded to FEMA under a Letter
of Map Revision to revise the FIRM map. The specific regulation can be found
under the county’s floodplain management ordinance titled Chapter 15 A, Section
15A-21 Floodways, and the city’s floodplain management ordinance titled
Chapter 22 Floodways, Section 22.24.180, respectively.

Under FEMA FIRM’s panel number 06083C1391F dated September 30, 2005,
structure number 2 is defined to be in a 100-year SFHA defined as a Zone AE
with Base Flood Elevations (BFE) defined. Residential structures in this area are
required to elevate the structures lowest floor to or above the BFE to be
determined compliant with the city’s floodplain management ordinance and
FEMA’s Code of Federal Regulations Section 60.3 (44 CFR 60.3). For non-
residential structures they can either be flood proofed or elevated to or above the
BFE, to be compliant with FEMA’s Code of Federal Regulations Section 60.3 (44
CFR 60.3). In addition, all utilities are required to be either flood proofed or
elevated to or above the BFE, as well.
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Treatment to Mitigate the Emergency

Structures located adjacent to and within the SFHA

. Treatment Type: As a participant of the National Flood Insurance Program

(NFIP), the city and county of Santa Barbara are required under its duties and
responsibilities of the NFIP program to verify any substantial damage that has
occurred within its SFHA, is reviewed for compliance prior to the issuance of a
permit for any new structure or rehabilitation, reconstruction, or placement of a
lateral addition within the SFHAs. Substantial damage is defined within the
communities’ definition section of their ordinances. Substantial damage is
defined as damage of any origin sustained by a structure whereby the cost of
restoring the structure to it’s before damaged condition would equal or exceed 50
percent of the market value of the structure before the damage occurred.

The city and county staff should determine which structures within the SFHA
have sustained fire damage and determine if any of the structure are substantially
damaged or not. A notice or information letter regarding the regulations and the
need for compliance with the NFIP program should be mailed to those property
owners. In addition, all findings and evaluations should be documented in the
event the community under goes a Community Assistance Visit so that it can
substantiate its determination based on the improvement of the structure versus
market value. Not bringing these structures into compliance would be considered
a violation of the NFIP program, and both communities would be required to
remedy all violations. In addition, property owners would be subjected to higher
flood insurance premiums because their structure is not built into compliance as
required under the communities FPM ordinance and the 44CFR 60.3.

Emergency Determination

During the field inspection of State and county highways, and local roadways it
was noted that a number of culverts and sediment catch basins within the burn
area were damaged by fire or have the potential to be obstructed by fallen debris
and/or sediment material at both openings of the water crossings. The potential
risk for property is the obstruction of the culverts due to an increase runoff of an
initial storm from increased flows, debris, and flooding that would create block of
downstream conveyance that would cause overtopping of culverts, flooding of
roads, and scouring and erosion of banks.
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Treatment to Mitigate the Emergency

Culverts and sediment debris basins
A. Treatment type: Perform maintenance of drainage channels

Channel clearing and debris removal measures were conducted by the City and
County of Santa Barbara to alleviate blocking and clogging of storm drains,
culverts and bridges were conducted in anticipation of rainfall.

Continual measures before and after each rain storm event will ensure a reduction
of flooding to culverts, roadways homes, and prevent loss of life.

Other potential measures that community officials can enact to alleviate risk are
as follows:

e Install Early Warning System rain gages in the upper portion of severely
burned watersheds to monitor precipitation and link this system to local
government emergency response and flood control agencies.

e Utilize the ALERT (Automated Local Evaluation in Real Time) system to
monitor real-time precipitation and river stages where it is available (for
example, Ventura County). ALERT system precipitation and river gage
sensors are event driven and transmit data collected to base station computers
at National Weather Service offices and NOAA River Forecast Centers.

e Increase the size, number and function of drainage structures along key roads
that travel through the main part of the fire area.

e Increase the capacity of existing watercourse crossing structures (for example
adding flared metal inlets or culvert slotted risers).

e Armor culvert inlets or bridge abutments. Armor culvert inlets with straw
bale barriers, sand bag barriers, trash racks).

e Install or enlarge or cleanout existing sediment basins downstream of heavily
burned drainages near residential areas. Sand bags can be used to enlarge
existing structures.

e Notify businesses and residents in the general downstream area that flooding
may occur during the first winter period following the fire.

e Notify residents in areas at risk for debris and mud flows.
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Install structure protection measures where appropriate. For example this could
involve installing rip-rap material on channels, or K-rails (large cement highway
barriers) and sand bags to prevent water and debris from reaching high value
areas (i.e., deflect water away from roads and homes).

e Hazard tree removal along highways, near homes that could cause blockage of
stream runoff or displacement onto adjacent property.

e Trash rack installation above culverts, especially where winter maintenance is
possible.
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DRAFT TECHNICAL SPECIALIST’S
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Resource: Wildlife, Botany, and Fisheries
Fire Name: Tea Fire, Santa Barbara County Month/Year: November 2008
Fire Designation: CA-SBC-009981(also CA-MTO-001023)

Author Name: Dan Blankenship,
Staff Environmental Scientist,
California Department of Fish and Game
4949 Viewridge Avenue,
San Diego, California 92123
Office: (661) 259-3850
dsblankenship@dfg.ca.gov

General Resource Setting

Approximately 1,940 acres burned in the Tea Fire of which approximately 1,705 acres
burned in the Sycamore Canyon watershed, 216 acres burned in the Mission Canyon
watershed, and 19 acres burned in the San Ysidro watershed. The Tea Fire occurred on
property located within the City of Santa Barbara and the unincorporated Community of
Montecito, Santa Barbara County. Vegetation cover types affected by the burn
include, lower montane mixed chaparral (498 acres), ceanothus chaparral (382 acres),
coast live oak (324 acres), non-native ornamental hardwoods dominated by large
eucalyptus trees (237 acres), California sagebrush (86 acres), agriculture lands (63 acres),
annual grass and forb (48 acres), and riparian hardwood dominated by sycamore (31
acres). The Tea Fire burn polygon is on the south facing slopes of the Santa Ynez
Mountains. Stream courses within the burn area include Sycamore Creek, Coyote Creek,
Westmont Creek, and Chelham Creek (Figure 1). On the west perimeter, the upper
Rattlesnake Creek watershed was burned and to the east a portion of the western slope of
Cold Springs Creek watershed burned. The vegetation within the fire perimeter burned at
predominantly moderate to high severity in the upper burn area with areas of riparian
vegetation and islands of vegetation in the lower burned at low severity.

Parma Park, owned by the City of Santa Barbara is approximately 187 acres and is
located on Sycamore Creek within the burn area. Rattlesnake Canyon Park (1,190 acres)
and Gould Park (3,419 acres) located on the west and east perimeters of the burn area
respectively are also owned by the City. The County and City of Santa Barbara share
jurisdiction over the properties within the burn area.

Survey Methods

The California Natural Diversity Database (CNDDB 2008) using BIOS (Biological
Information Observation System) IMAP online GIS data viewer was queried for
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occurrences of sensitive species within and immediately adjacent to the fire perimeter.
Local Environmental Scientists familiar with this landscape were also consulted
regarding sensitive biological resources known to occur within or adjacent to the burn
area. In addition to CNDDB occurrences and map analysis, site visits to assess impacts
to wildlife resources and habitat were conducted. Accuracy of the fire burn-severity map
was determined by comparing field observations and soil hydrophobicity tests against the
severities depicted on the burn severity map provided by Cal Fire and OES.

l. Potential Values at Risk

This report assesses the effects of the Tea Fire and those proposed by the BART
to state and federally listed endangered or threatened species, and state species of
concern.

Table 1 is a list of sensitive species potentially at risk that was developed using
the CNDDB and BIOS IMAPS GIS online data viewer to determine occurrences
within and adjacent to the fire perimeter. Specific treatments will focus on those
values immediately at risk. A complete list of sensitive species potentially at risk
is not the focus of this report; however, resident native and sensitive species not
specifically discussed will receive benefits from the recommended treatments.

Table 1. Values at risk within and adjacent to the Tea Fire perimeter, 2008.

Common Name Scientific Name Status
Cooper’s hawk Accipter cooperii State Species of Concern
Southwestern pond turtle Actinemys marmorata pallida State Species of Concern
Federal Threatened
California Red-legged Frog Rana draytoniii State Species of Concern
Two-striped garter snake Thamnophis hammondii State Species of Concern
Ringtail cat Bassariscus astutus State Species of Concern
Big free tailed bat Nyctinmops macrotis State Species of Concern
Federal Endangered
Southern steelhead Oncorhynchus mykiss irideus State CNDDB S2 list
Federal Endangered
Tidewater goby Eucyclogobius newberryi State CNDDB S2 list
Monarch butterfly Danaus plexippus State CNDDB S3 list
California Native Plant
Nuttall’s scrub oak Quercus dumosa Society (CNPS) list 1.B.1
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Table 1 Continued. Values at risk within and adjacent to the Tea Fire perimeter, 2008.

Common Name Scientific Name Status

Late flowered Maraposa lily | Calochortus weedi var. vestus CNPS list 1B.2

Mesa horkelia Horkelia cuneata ssp. Puberula CNPS list 1B.1
Lonicerea subsecata var.

Santa Barbara honeysuckle subspecata CNPS list 1B.2

Resource Condition Assessment
A. Resource Setting

Fires affect wildlife primarily through changes in habitat. Although individuals
may have perished during the fire event, most wildlife populations should re-
colonize the area as habitat recovers. Portions of this landscape burned at low to
moderate intensity, and patches of habitat remained unburned. In some areas,
resident native wildlife should receive benefits from the fire. On the upper slopes
of the burn area chaparral vegetation in many areas was completely consumed by
the fire. Some shrub roots and stems remain and many of these plants will re-
sprout. These vegetation communities will respond rapidly in the spring with a
flush of growth. Seeds scarified by the fire will germinate and rapidly colonize
the burn area. The chaparral stands adjacent to the fire perimeter that did not burn
indicate that several decades have passed without a burn in the area.

The streams within the burn area support riparian mixed hardwood including
sycamores. Many of the riparian zones burned at a low intensity and the trees and
shrubs most likely will survive. These riparian strings provide valuable habitat
for local fish and wildlife.

B.  Findings of the On-the-Ground Survey

1. Resource condition resulting from the fire

Upland Habitats

Upland vegetation types (Figure 2) burned with moderate to high severity on the upper
slopes and with lower severity on the lower slopes (Figure 3). Islands of unburned
vegetation remain in mosaic patterns within the burn area (Figure 3).
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Riparian Habitats

In general, burn patterns were low intensity and patchy within riparian habitats. Riparian
vegetation along Sycamore Creek, Coyote Creek, Westmont Creek, and Chelham Creek
remains in fair to moderate condition. Ash and contaminates from burned structures
remain potential impacts to the water quality as precipitation runoff flows into the
drainages.

2. Potential consequences of the fire on values at risk
Upland species

Direct mortality to individuals is an immediate impact of fire. Many animals avoid the
initial event by fleeing or burrowing underground, while others succumb to toxic effects
of smoke and ash. Wildlife habitat recovery is determined by burn intensity and pattern,
as well as post-fire impacts such as drought and disturbance.

Chaparral vegetation types recover quickly from fire, often within five years (FEIS
website). Bird species associated with this plant community are expected to re-establish
populations within areas of suitable post-fire habitat. Birds of prey often respond well to
fire, and are attracted to disturbed sites in search of prey (CWHRS 2008); however,
rodent-prey may have been impacted where burn severity was high. Recovery of forage
habitat for small mammals and rodents and passerine birds will affect the persistence
birds of prey. Insectivorous bat species will respond with increases in insect production
once native grasses and forbs germinate in the spring months.

Upland herpetofauna such as fence lizards may sustain the greatest impacts from this fire.
Individuals not directly impacted by the fire will inhabit mosaic patches of extant habitat
and will reoccupy burned areas as vegetation re-colonizes the burn area.

Stands of eucalyptus trees provide roosting habitat for Monarch butterflies. Some stands
were impacted by the fire but many stands remain and will continue to provide good
butterfly habitat.

Riparian Species

Riparian habitats were not severely impacted by fire, and it is anticipated that the
majority of wildlife species will re-colonize these zones as habitat recovers. However,
potentially heavy sediment and debris-flow from moderately burned upstream slopes may
impact this habitat.

Two-striped garter snake, a state species of concern, has one occurrence to the north and
west of the fire perimeter but most likely occurs within the burn area. This semi-aquatic
snake requires riparian areas with permanent to semi-permanent bodies of water. Unlike
most snakes, young do not hatch from eggs, but are live-born during late summer.
Individuals may have escaped the fire by retreating into moist, underground burrows
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(CWHRS 2008), but the potential for heavy upstream debris-flow and sediment deposits
may impact this population. The southwestern pond turtle is also associated with riparian
areas and occurs within the burn area and most likely faired well. However, reduced
water quality conditions following the winter when ash and contaminates erode into
drainages, could impacts pond turtles, garter snakes, and their prey.

Fisheries

Southern California steelhead, federally listed as endangered, are known to occur in Cold
Springs Creek. Populations that constitute Southern Califonria steelhead are the most
endangered populations in California. Sycamore Creek, Cold Springs Creek, and
Rattlesnake Creek are all designated as critical steelhead habitat by NOAA Fisheries
National Marine Fisheries Service (NMFS). Resident populations of rainbow trout are
known to occur below the debris basin adjacent to Sycamore Creek (Pers. Comm. Mary
Larson). Consultation with both NMFS, USFWS and CDFG personnel is required prior
to management actions such as vegetation clearing in order to minimize impact to these
designated critical habitats. Prior to the SEAT team assignment, City and County Staff
consulted with U.S. Army Corp and CDFG regarding emergency 404 and 1602 permits
in order to allow emergency vegetation clearing up to the high water line in Sycamore
Creek to facilitate drainage. Continued consultation will insure best management
practices are implemented to minimize impacts on aquatic habitats. The CDFG
understands that life and property protections are priority and appreciate consultation
with locate jurisdictions when timing is practicable and to minimize impacts to fish and
wildlife resources."

Tidewater goby are a federally listed endangered and occur within the estuary of
Sycamore Creek. Continued consultation with NMFS, USFWS, and CDFG staff is
required to minimize impacts to aquatic habitat and to insure no direct mortality to
Tidewater goby occur.

I11.  Emergency Determination

The Tea Fire was generally a low to moderate severity burn in an irregular mosaic with
high intensity in the upper extent of the burn area. Extensive post-fire sedimentation will
potentially affects down-stream habitats. The potential for increase in invasive non-
native vegetation increase with fire and may impact native vegetation communities.

IV.  Treatments to Mitigate the Emergency

A. Treatment Type
1. General Recommendations
e Removal of vegetation within drainages have been kept within
the high water line allowing riparian vegetation to remain on the
banks to provide stability to the side slopes. The continued
allowance of riparian canopy will continue to provide shade and
protection to this valuable habitat type for fish, wildlife, and
plants. Consultation with NMFS, USFWS, and CDFG staff

85



December 2008

when working in lower Sycamore Creek in known tidewater
goby habitat is required.

Implement appropriate BMPs upstream of sensitive riparian
habitats to minimize sediment load (see attached streambed
BMPs).

Conduct post-fire surveys in riparian zones to detect and
immediately eradicate non-native species (e.g. arundo).

Conduct re-vegetation efforts where appropriate to promote rapid
recovery of native habitats.

Conduct post-fire surveys to assess botanical, fish, and wildlife
populations and habitat recovery.

Conduct long-term monitoring of key species to document
population trends.

Coordinate with local agency representatives prior to and during
maintenance activities to avoid, minimize, and mitigate
additional impacts to species, particularly along riparian zones.

In areas where dozer lines impacted known rare species
occurrences, restoration and intensive weed management and
monitoring should occur for a minimum of five years. In areas
of high intensity burn severity, monitoring to ensure the native
seed bank recovers in spite of high intensity successive fires
should be undertaken. If native seed bank has degraded and fire
occurrence outpaces native shrub recovery via crown sprouting
to a point where viable seed is not being produced by the crown
sprouted shrub prior to the next fire, restoration of
shrublands/oak woodlands may be necessary.

Stream condition monitoring should be conducted for the first
five years. Water quality testing, sediment levels, and fish
surveys to insure southern steelhead, tidewater goby, California
red-legged frog, and southwestern pond turtle populations remain
healthy.

Restoration of entire length of dozer line, invasive species
suppression, and monitoring for a minimum of five years.
Invasive weed detection surveys and control.

Monitoring for vegetation recovery in fire disturbance impact
area.

Wash stations or compressed air stations should be used to
prevent spread of exotic weeds to other areas. Emergency
vehicles and emergency construction contractors, as well as City
and County vehicles should be cleaned at these stations prior to
driving on dirt or construction areas in order to prevent the
spread of weed seed to new areas within the fire impact
perimeter.

Fill material for permanent and emergency repairs should come
from the local drainage area as close to the site as possible. This
will help prevent/contain the spread of exotic weeds and help
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maintain the composition of native vegetation communities that
currently exist.

2. Designing New and Replacement Culverts to Minimize Impacts to Salmonids

The CDFG and NMFS have similar guidelines for salmonid passage at
stream crossings. When a culvert needs to be replaced on a salmon and
steelhead bearing stream, it is up to the owner of the stream crossing or
responsible party to ensure they obtain and follow the most recent edition
of these policies (CDFG 2003. Culvert Criteria for Fish Passage). The
following guidelines are an Excerpt from the National Marine Fisheries
Service’s GUIDELINES FOR SALMONID PASSAGE AT STREAM
CROSSINGS (2001).

DESIGNING NEW AND REPLACEMENT CULVERTS

The guidelines below are adapted from culvert design criteria published by
many federal and state organizations including the California Department
of Fish and Game (CDFG, 2001). It is intended to apply to new and
replacement culverts where fish passage is legally mandated or important.

Active Channel Design Method

The Active Channel Design method is a simplified design that is intended
to size a culvert sufficiently large and embedded deep enough into the
channel to allow the natural movement of bedload and formation of a
stable bed inside the culvert. Determination of the high and low fish
passage design flows, water velocity, and water depth is not required for
this method since the stream hydraulic characteristics within the culvert
are intended to mimic the stream conditions upstream and downstream of
the crossing. This design method is usually not suitable for stream
channels that are greater than 3% in natural slope or for culvert lengths
greater than 100 feet. Structures for this design method are typical round,
oval, or squashed pipes made of metal or reinforced concrete.

e Culvert Width - The minimum culvert width shall be equal to,
or greater than, 1.5 times the active channel width.

e Culvert Slope - The culvert shall be placed level (0% slope).
e Embedment - The bottom of the culvert shall be buried into the
streambed not less than 20% of the culvert height at the outlet

and not more than 40% of the culvert height at the inlet.

B. Treatment Objective.
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The treatments’ objectives are to monitor wildlife populations and
encourage adaptive management of sensitive wildlife species.

1. Treatment Description

Erosion Control

Native vegetation slash should remain in place wherever
feasible.

Stabilize slopes between 20 and 50 percent, where feasible,
with biodegradable matting to limit slope erosion while also
limiting impacts to recovering native vegetation and wildlife
habitat.

Avoid use of hydroseed and apply only a thin layer of
hydromulch. Hydromulch needs to be very thin to allow for
native plant regeneration. Hydroseed are often ineffective
because of the lack of soil moisture for them to be efficient,
they can inhibit natural recruitment from the native seed bank,
and they can introduce exotic weed species into native habitat.
Avoid removal of vegetation important to sensitive species,
especially unburned habitat in known nesting or foraging
territories.

Use appropriately sized culverts as determined by an
appropriate agency when replacing or improving drainage
structures. Restrict vegetation removal from culverts and
drainages to what is necessary for expected flow.

Avoid disturbing islands of unburned vegetation, which
provide wildlife habitat as well as seed sources for natural re-
vegetation.

Population surveys and long term monitoring

Conduct long-term bird monitoring for riparian and upland bird
species within and adjacent to the burn area to evaluate the
likelihood of direct mortality, the extent and duration of
displacement, and the rate and extent of habitat recovery.
Conduct long-term small mammal monitoring throughout the
burn area to evaluate mortality rates.

Conduct long-term monitoring of upland and riparian
herpetofauna to evaluate the likelihood of direct mortality, the
extent and duration of displacement and the rate and extent of
habitat recovery.

Conduct long-term fish surveys including surveys for southern
steelhead and tidewater goby.
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e Consult natural resource agencies, including the Department of
Fish and Game, U.S. Fish and Wildlife Service, and U.S.
Geological Survey regarding protocols and season of wildlife
surveys.

e Document unburned habitat and monitor for use of sensitive
species.

Local agency Coordination

e Continue to coordinate activities with the above-mentioned
natural resource agencies to avoid, minimize, and mitigate
impacts to sensitive species during post-fire recovery efforts.

e Continue to coordinate with local jurisdiction and private
landowner activities within riparian areas and sensitive species’
habitat to address wetland permitting (including, but not
limited to Department of Fish and Game, Regional Water
Quality Control Board, and U.S. Army Corps of Engineers).

e Recommend the above-mentioned government and non-
government groups mutually staff and participate on a Tea
Fire recovery and remediation team, upon completion of the
BART assessment. This will facilitate coordination, timeliness
and environmental sensitivity of current and future projects
proposed for the burned area’s watershed.
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Figure 1. Watershed Boundary, Tea Fire, OES 2008.
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Figure 2. Pre-Fire Vegetation Cover Types, Tea Fire, CDFG 2008.
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Figure 3. Fire Severity, Tea Fire, OES 2008.
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DRAFT TECHNICAL SPECIALTIST’S REPORT
BURN AREA RESPONSE TEAM (BART) Report

Resource: Roads and Bridges
Fire Name: Tea Fire, Santa Barbara County Month/Year: November, 2008
Fire Designation: CA-SBC-009981(also CA-MTO-001023)
Author Name: Dan Irvine
Transportation Engineer
CAL TRANS

(916) 956-8215
Daniel.lrvine@dot.ca.gov

Emergency Determination

Do to the denuded hillsides in the burn area, the subject watershed area is susceptible to
increased run off flows due to the lack of water absorbing material, and the hydrophobic
soil conditions. This will prevent the water from penetrating the soil and repel the water
down the slope causing ash and other material to be added to the water flow, increasing
the erosion and increasing the amount of sediment in the culverts and streams. Decreased
flow capacities in the culverts and creeks will increase the likelihood of flooding.

Several retaining walls along the local and state roads suffered burn  damage. Wooden
lagging between the soldier piles was used to hold the soil against the hill, and the soldier
piles hold the wood lagging in place. Failing to replace the wood lagging in a timely
manner will allow the soil to slowly unconsolidated and slough off the side of the roads.
Eventually the entire road would slide off the hill, causing additional cost and
inconvenience to the public.

Guard railing along Gibraltar Road was laying on the ground along the edge of the road,
due to the wooden post burning in the fire. Failure to replace these posts in a timely
manner increases the risk to the motoring public on this section of road.

Treatments to Mitigate the Emergency
Treatment Types (including monitoring if applicable)

The flood control district has cleared the creek/channel bottoms to allow less resistance to
water flowing down the stream and minimize the amount of debris catching up on trees
and plugging the stream. They have also cleared their culverts and sand bagged around
the inlets to prevent sediment from entering the culverts. Also, the sediment and debris
basin below Parma Park was cleared by Lash Construction prior to the rain event on
November 25th & 26th. There was a request to have the Caltrans contractor remove or
raise the I-beams under the newly constructed bridge over Sycamore Creek, to allow
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for sediment removal under the existing bridge. Approximately 1 foot of sediment
(small 4-6 inch rock, sand and clay) is presently on top of the concrete slab lining the
Creek as it flows under 101. It was recommended that the material under the bridge not
be disturbed, due to the Tide water Gobie living in that area.

Granite Construction was working over Gibraltar Road with a crew of 8-10 on Sunday,
November 23", replacing lagging on one of the damaged retaining walls. The details of
this work and contract are with the local agency that maintains Gibraltar Road. It
appears this repair work will be eligible for FEMA PA reimbursement.

Treatment Objectives

The objective of all work in the burn area is to minimize or eliminate the risk of
flooding, erosion, rock fall, slope failure, lose of life & property, and maintain access
for the residences and construction crew in the area.

Treatment Descriptions

Replace and repair infrastructure to its pre-disaster condition.

Treatment Cost

The cost of the work to be preformed on SR-192 is $1.5 million and is being preformed
by Souza Construction, Inc a small business.

Specific Recommendations

Repair the guard railing and retaining walls first to maintain access to the burn area for
recovery crews. Continue to keep culverts and creeks clear of sediment and debris.
Repair or upgrade culverts as time and traffic allows. Closing the roads to replace
culverts now could impede other important work.

Since the storm on November 25th and 26th produced a little over one inch of rain in
the burn area, the soil is now more stable and less hydrophobic. The rain, heavy at times
helped to consolidate the loose ash and soil. Hydromulching should only be required in
bare areas, and areas that showed signs of slight erosion after this last storm.
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DRAFT TECHNICAL SPECIALTIST’S REPORT
BURN AREA RESPONSE TEAM (BART) Report

Public Assistance
Fire Name: Tea Fire, Santa Barbara County Month/Year: November, 2008
Fire Designation: CA-SBC-009981(also CA-MTO-001023)
Author(s) Name: M. Tariq Akmal
Infrastructure Specialist
Federal Emergency Management Agency

(703) 254-7542
Mohammad.Akmal@dhs.gov

Don Cardenas

Public Assistance Coordinator
Governors Office of Emergency Services
(916) 869-3195
Donald.Cardenes@oes.ca.gov

The 2008 wildfires (FEMA-1810-DR-CA) affected 1,940 acres in Santa Barbara County.
The fires, which generally occurred on the slopes of hills and mountains destroyed
vegetation and caused “hydrophobic” soils to form, a condition causing the soil to repel
water rather than absorb it. The affected watersheds were consequently subject to
conditions under which rain could cause significant erosion and runoff, leading to
mudflows, debris flows, and flooding. The purpose of this survey was to identify
emergency projects that may reduce or eliminate immediate threats posed by erosion and
other effects of storms in burned watersheds. They are categorized as short, medium and
long term projects with comments as follows:

SHORT TERM PROJECT
Debris Basin desilting and Creek clearing

The County of Santa Barbara identified Emergency Projects are as follows:
1. Debris Basin Desilting - Cold spring Debris Basin, Westmont Basin, Parma
Basin, and Rattlesnake Debris Basin.
2. Railroad Bridge — Desilting Hwy 101 Railroad Bridge.
3. Creek Clearing — Sycamore Creek, approx. from Parma-Westmont Basin down to
Hwy 101 Bridge.
4. Wood Beam Removal — under Hwy 101 Bridge.
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Comments: The above remedial actions may be necessary if the facility in question does
not fall within the exclusive authority of another Federal agency. The occurrence of
mudflows, debris flows, and flooding may have the following effects:

The debris may be deposited on public roads, preventing the use of these roads for

traffic.

Debris basins, spreading basins, and flood control channels, may be partially or
completely filled by sediment, rock, timber, and other debris, compromising their
effectiveness to provide protection during the future storms. Only measures
necessary to provide protection for a flood associated with a five-year storm event

are eligible.

Gibraltar Road Retaining Walls Repair

The County of Santa Barbara is currently repairing five (5) retaining walls on Gibraltar
Road. The railroad ties supporting the slope of the roadway were completely burned by
the fire. The walls no. 2, 3, 4, 5, and 6 are being repaired by replacing the railroad ties
with 1/2” x 4’x 8’ steel plates to fit around tiebacks and span from pile to pile. These
retaining walls are located as follows:

Retaining Wall #2

#3

#4

#5 #6

Mile Post 0.5

0.8

0.9

11 1.6

Comments: Roadway sections weakened by the burned retaining walls present a safety

threat to people who use the road.

MEDIUM TERM PROJECT

Burnt (melted) Pipe Culverts Restoration

The following corrugated metal pipe (CMP) with High Density Polyethylene (HDPE)
lining culverts located east of El Cielito on west Mountain Drive was inspected.

No. Description Approx. Length Location

1- 18” dia. CMP w/ HDPE lining 30 feet N34.4490/W119.6884
2- 18” dia. CMP w/HDPE lining 50 feet Not available

3- 18” dia. CMP w/HDPE lining 50 feet N34.4546/119.6886
4- 18” dia. CMP w/HDPE lining 40 feet N34.4525/119.6843

Comments: The HDPE lining of the CMP was melted due to the high burn severity.
However, the pavement remains intact. As emergency protective measures, the
City/County cleaned the debris from inside the pipe and installed sandbags at the inlet to
prevent future clogging. Permanent restoration of pipe culverts may only be approved if

disaster declaration includes C-G.
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LONG TERM PROJECT

City Culverts and Bridges Modifications— (see item # 10 of Tea Fire BART
Deliverable Goals)

The following facilities located at Sycamore Creek were inspected:

1. Pipe Culvert - Conejo Road/ Stanwood: This is a 6-0° RCP culvert. According to
City representative, this culvert was plugged in 1995 floods.

2. Bridge - Carpentaria Street at Sycamore Creek: This is a 32-0’wide x10-0" high -2
bay Timber Bridge. There is vegetative debris caught on wire mesh that is part of
the understructure of the bridge.

3. Bridge - Indio Muerta at N 34.4214/W119.6724: This is 18-0’wide x 8-0" high
concrete bridge. Sycamore Creek is narrower at this location, but still full of
vegetative debris.

4. Bridge- Punto Gorda at N34.4209/W119.6704: This is 20-0’wide x 8-0" high
concrete bridge. From this point to the Sycamore Creek Bridge under Hwy 101,
the creek is very narrow and impacts conveyance of water which could cause
overtopping and potential flooding.

Comments: These facilities were not damaged by the Tea Fire disaster. However, by
visual inspection, the capacity and maintenance of the surface water collection and
drainage system of pipes, culverts and bridges at Sycamore Creek appeared to be
inadequate for flood flow conveyance, and need to be addressed by the City/ County of
Santa Barbara. The Stafford Act provides for two types of funding for hazard mitigation
measures. Mitigation measures for disaster-damaged facilities under Section 406 will
protect or benefit the repaired facility. They are different from mitigation measures that
could be considered under the Hazard Mitigation Grant Program (HMPG) of Section 404.
In that program, measures are proposed that may involve facilities other than those
damaged by the disaster. Until the drainage system in the canyon area and urban area of
Sycamore Creek can be upgraded to support the 100 year flood flow of the watershed
above, the City and/or County should monitor these infrastructure facilities when large
storm events are forecasted, and institute mandatory evacuation of those structures within
the flood plain below.

Rock Scaling and Debris Nets at Gibraltar Road

The slopes above Gibraltar Road are denuded from the fire, the boulders and debris
perched above Gibraltar Road present a health and safety threat to people who use the
road as access to their homes.

The County of Santa Barbara is in the process of scaling as many boulders and as much

debris as is possible from the slopes above Gibraltar Road, then they are installing debris
nets in strategic areas to reduce debris flow impacts to vehicles using the roads below .
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Post-Fire Hazard Awareness Maps

United States Department of the Interior

GEOLOGICAL SURVEY
Geologic Hazards Team
MS 966, Box 25046
Denver, Colorado 80225-0046
18 December, 2008

At the request of the State Office of Emergency Services, we performed an

emergency assessment of debris-flow hazards from the area burned by the Tea
Fire of 2008. This approach uses tools developed specifically for post-fire debris flow processes,
and addresses two of the fundamental questions in debris-flow hazard assessments: where might
debris flows occur and how big might they be?

A statistical-empirical model was used to calculate the probability of debris-flow production from
individual drainage basins in response to a given storm event. This model was developed using
logistic regression analyses of a database from 337 basins located in 13 recent burned areas in
southern California (Rupert and others, in press). The model describes debris-flow probability as a
combined function of areal burned extent, soil properties, basin characteristics and rainfall. A
similar statistical model was used to estimate the volume of material that may issue from a basin
mouth in response to the same storm. This model was developed using multiple linear regression
analysis of a database from 56 basins burned by eight fires throughout the intermountain west and
southern California (Gartner and others, 2008), and describes debris-flow volume as a function of
the basin gradient, aerial burned extent and storm rainfall. In this assessment, the probability and
volume relative rankings are combined to calculate a ‘Relative Hazard Ranking’. The ‘Combined
Relative Hazard Ranking’ identifies a possible spectrum of responses that range from basins that are
most prone to the largest debris-flow events to basins with the lowest probabilities of producing
small events.

The models were implemented using the mapped burn severity distribution of the Tea Fire provided
by USDA Forest Service and a 10-year recurrence, 3-hour duration storm of 2.5 inches (NOAA
Technical Paper No. 40) to calculate the probability that a given basin will produce debris flows, to
calculate an estimated volume of the possible debris-flow response at the basin outlet, and to
determine a ‘Combined Relative Hazard Ranking’.

Three values are included in the shapefiles sent along with this report. PCODE provides the ranked
value of the probability of debris flow calculated for each basin. Calculated probabilities between 1
and 20 percent are assigned a ranking of 1; probabilities between 21 and 40 percent receive a ranking
of 2; probabilities between 41 and 60 percent are ranked as 3; probabilities between 61 and 80
percent are ranked as 4; and probabilities between 81 and 100 percent receive a ranking of 5.
VCODE provides the ranked value of calculated volume of material that can potentially issue from
the basin mouth. Volumes between 1 and 1000 cubic meters are assigned a ranking of 1; volumes
between 1,001 and 10,000 cubic meters are ranked as 2; volumes between 10,001 and 100,000 cubic
meters are ranked as 3; and volumes greater than 100,000 cubic meters are assigned a ranking of 4.
COMBINED is the sum of PCODE and VCODE, where a ranking of 9 indicates an extreme
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relative hazard, 7 and 8 indicate a ‘very high’ degree of hazard, 5 and 6 indicate a ‘high’ degree of
hazard, 3 and 4 indicate ‘moderate’ hazard and 1 and 2 indicate a low’ relative hazard.

Of the nine basins evaluated, probabilities greater than 65 percent were calculated for three basins.
The remainder of the basins showed probabilities of less than 52 percent.

Calculated debris-flow volumes ranged between 700 m? and 26,000 m? in response to the 10-year
recurrence, 3-hour duration storm. Debris-flow volumes greater 10,000 m? were calculated for the
same three basins for which the highest probabilities were calculated. Volumes greater than 1,001
m? were calculated for five of the basins evaluated. Debris flows within this range of volumes pose
significant hazards to life and property.

The Combined Relative Hazard Rankings determined for each basin were either low’, ‘moderate’,
‘high’ or ‘very high’. None were classified with an ‘extreme’ relative ranking. The three basins
identified with a ‘very high’ ranking are those basins that are most likely to produce the largest
events.

There is a great possibility of culverts and bridges plugging or being overwhelmed, and of roads
washing out in the basins evaluated here. In addition, areas downstream from the defined basin
outlets are at risk. Debris flows can travel long distances over fairly gentle slopes and
neighborhoods, buildings, roads and bridges located along drainages within or below the burned
basins can be impacted by debris flows. Material transported in fast-moving debris flows presents a
considerable hazard to residents, motorists, cyclists and pedestrians. Burned basins above identified
‘values at risk’ will require appropriate mitigation or warning efforts.

The potential for debris-flow activity decreases with time as revegetation stabilizes hillslopes and
material is removed from canyons. A compilation of information on post-fire runoff events
reported in the literature from throughout the western United States indicates that under normal
rainfall conditions most debris-flow activity occurs within about 2 years following a fire (Gartner
and others 2005). If dry conditions prevent sufficient re-growth of vegetation, this recovery period
will be longer. We conservatively expect that the maps presented here may be applicable for
approximately 3 years after the fires, given the magnitude and duration of precipitation considered in
the models. Storms with greater rainfall accumulations, intensities or durations may present more
severe hazards than those depicted here. Further, the assessments presented here are specific to
post-fire debris flows; significant hazards from flash flooding can remain for many years after a fire.

The parameters included in the models are considered to be possible first-order effects on debris
flow generation that can be rapidly evaluated immediately after a fire in southern California. Other
conditions than those used in the models may also affect debris-flow production from recently
burned basins in northern California. However, data necessary to evaluate these effects in this
setting are not currently available.

And lastly, this work is preliminary, is subject to revision, and has not been fully reviewed and
approved by the USGS Director. It is being provided due to the urgent need for timely "best
science" information.

Sincerely,

Susan H. Cannon
Research Geologist

100



Tea Incident Post-Fire Hazard Awareness Map

CA-SBC-009981

Total Pop.

4!759 DO NOT DISTRIBUTE - FIUO

State of California

Populated Places FEMA Flood Hazerd Areas Office of Eme:gpnw Servioes

Bus Stations
C3 Fire Perimeters

Daycare Facilties
USGS ENS BB Fotential Debris Flow Risk Areas
Hospital
science for 2 changing world Schoal U_SGS Potential Debris Volume
Fire Station
Police 1,001 to 10,000 cubic met

Dam
1AAP DISGLAIMER i @, 10,000 to 100,000 cubic meters "
: Glometers

" 0-1,000 cubic meters

Colleges Universities
Miles
i

rogui
Dabiris flow valumaes calculated in respanse to a 10 year recurrence based an 3 hour duration storm prod, g 2.5 inches of rainfall.
Vol based an s modal cuttnly eingtated. Dabi o bahsiar i ighly Loprsdicsbla o i msp shons The hést svaliable infarmation atthe time o printing
Populations estimated using 200, data and are calculatad for those areas only within the grid index,




Total Pop
27,909

Tea Incident Post-Fire Hazard Awareness Map

CA-SBC-009981
DO NOT DISTRIBUTE - FIUO

T

Missic f

Populated Places
Bus Stations
Daycare Facilties
EMS

Hospital

School

Fire Station
Police.

Dam

Red Cross
Collges Universit

FEMA Flood Hazard Areas

C3 Fire Perimeters.

BB Fotential Debris Flow Risk Areas
USGS Potential Debris Volume

" 0-1,000 cubic meters
. 1,001 to 10,000 cubic meters
@, 10,000 to 100,000 cubic meters

MAPS FOR ADVISORY PURPOSES ONLY, NOT FOR INSURANCE RATING PURPOSES. This MudiDebris Flow Hazarddwareness Hap
w3 prapared i aseist i ard wounbies n Hori o el cuokdslats flow hazar ks tandad tar sl et evaeaion pisoning #5es enl.
o st oo it Berek, I ko et adEomm e il
et oG Yo iy e oty Pttpoch.
Debels ow Volwiss calclishod i esponss s Ty rucironcs s starm pradusing 2 inches of rainfall,
Volumes basd ona model currentl Being tebted. Dibri flow behavior 18 highly unpredctable nd this p e the bast available iformation &t the time of printing,
hatior Vated Using 2007 Cansus deta Bncl s calouIted for 1hows areas only WD he ard Index.

State of California

Office of Emergency Services
Date Created: 12/16/2008
Author: DHuls - DES Gis Unit
Version: V 1.0

1
Kilometers:

0s




Total Pop. Tea Incident Post-Fire Hazard Awareness Map
CA-SBC-009981

1 5,1 34 DO NOT DISTRIBUTE - FIUO

7 ] : S
Plission Canyon ’?fﬂ

LOC'ON M.AP State of California

Paprilaldd Places FEMA Flood Hazard Areas i 4""";’( Office of Emergency Services
Date Created: 12/16/2008

Bus Stations i’

C3 Fire Perimeters. Sl N o 4 Iy
Daycare Facilities E . A Author: DHuls - DES Gis Unit
EMS BB Fotential Debris Flow Risk Areas % Paidiad N . Version: V 1.0

- » y Hosphal USGS Potential Debris Volume i -
science for a changing world Schoal % e 5

Fire Station
Police 1 1,001 to 10,000 cubic meters

Dam 5 r
S— o e @4, 10,000 to 100,000 cubic meters 3 - . ’ o
. . - ometers

" 0-1,000 cubic meters

Colleges Universities B§ . i v -
Miles

R AD rdwareness Mag 1
wa prepores to assist ciies it mudidebris i evacuation planning uses only.
nol a legal ducument and doss not mest disclosure
requirements for real estate transactiens ner fer any ether regulatary purpese.
Debiris flow valumes calculated in response to a 10 year recurrence based an 3 hour duration storm produsi 8 inches. of rainfall,
Volumes based on 2 model currently beiny Del i Highly unpredictable and this m ap shows the best svailable infermatien 3t the tim of printing.
Populations estimated using 2007 Census data and are calculatad for those areas only within the grid index,




Tea Incident Post-Fire Hazard Awareness Map

CA-SBC-009981
DO NOT DISTRIBUTE - FIUO

Total Pop

LOCAl'lON MAP State of Galiforia

papus 3 ; 1 ! £ Office of Emergency Services

us Stations ) L ; Date Created: 12/16/2008
Fire Perimet W / i

C3 FrePerimeters - = : : ; §5 Author: DHuls - OES Gis Unit

Daycare Facillies
ENS BB Fotential Debris Flow Risk Areas E . E - Version: V 1.0

Populated Places FEMA Flood Hazard Areas

Hospital USGS Potential Debris Volume

School H
Fire Station » 0-1,000 cubic meters

Police 1,001 to 10,000 cubic meters

iy - . ’ i
o @ 10,000 to 100,000 cubic meters ' ;
fo i ) y ™ o - Kilometers

Calleges Universit

MAPS FOR ADVISORY PURPOSES ONLY. HOT FOR INSURANCE RATING PURPOSES. This MudiDebris Flow HazardAwareness Map.
wa prepores to assist ciies and counties In [dentifying their mudidebris flow hazard. I is intended for local jurisdictional evacuation planaing uses only.
This map and the information presented herein, is nol a legal document and does not meet disclosare e s e
ruguiremants for real astate transatiens nor for any ether regulatary purposs bt e et
Dot flow valumas calculatod in responss o a 10 yoar recurrence based an 3 hour duration sto inches of minfall
Wolumes based o 2 model currently being tested. Dabris flow behaviar s highly unpredictable and this map | st available informaticn 3t the time of printing,
Populations estimated using 2007 Census data and are calculated for those nly within the grid inde,




Tea Incident Post-Fire Hazard Awareness Map

CA-SBC-009981
DO NOT DISTRIBUTE - FIUO

2 USGS

science for a changing world

WAP DISCLAIMER

INDEX MAP

LEGEND LOCATION MAP

=+ BF @E g oo

Populated Places
Bus Stations
Daycare Faciliies
EMS

Hospital

School

Fire Station
Police

Dam

Red Cross
Colleges Universities

FEMA Flood Hazard Areas

C3 Fire Perimeters

BB Fotential Debris Flow Risk Areas

USGS Potential Debris Volume
~ . 01,000 cubic meters

. 1,001 to 10,000 cubic meters
@4, 10,000 to 100,000 cubic meters

State of California

N Office of Emergency Services

Date Created: 12/16/2008

Author: DHuls - DES Gis Unit

W — Version: V 1.0

05 i

MAPS FOR ADVISORY PURPOSES OHLY. HOT FOR INSURANCE RATING PURROSES. This HuciDebis Fow Hacarid warywess oo

waz prepared to assist cities and counties in identifying their uses enly.

presented h
roquirsments for real nstasulmsmmus nor far any ether regulatory purposs.

i flow valumes Galculated in respanss to a 10 y our rainfall,
Nolumes based on 2 ly being tes this map shows the best available temation ot the tme of printing,

hly
Fopulations #s8mated using 2007 Cansus data B ar calcuItod for hows areas only WD he grd Index.

0s

Kkatie_incioerAFRE\2OBSEATeED_ . 20e.005G ProjectATea_Past_ e HiSana Aiarenss 121638 [NDER_Dsce_Finalmea

3 Miles.
1



Tea Incident Post-Fire Hazard Awareness Map

CA-SBC-009981

Total Pop.

1 1 3,500 DO NOT DISTRIBUTE - FIUO

Montecito
-
+

Y

State of California
Office of Emergency Services
Lk ally C3 Fire Perimeters 1 3 A: Date Created: 12/16/2008
' Author: DHuls - DES Gis Unit

s Daycare Facilties E
;é USGS ENS B8 Potential Debris Flow Risk Areas { O Lese , T Version: V 1.0
o Heaphel USGS Potential Debris Volume i R LY el

science for a changing world Schoal
Fire Station

Police 1,001 to 10,000 cubic meters

Dam
1AAP DISGLAIMER i @, 10,000 to 100,000 cubic meters ; "
: L ometers

Popildted Flaoas FEMA Flood Hazard Areas

" 0-1,000 cubic meters

Colleges Universities " &
i Miles

MAPS FOR ADVISORY PURPOSES ONLY. NOT FOR INSURANCE RATIMG PURPOSES. This MudiDebris Flow HazardAwareness Map.
wa prepares to assist ciies and counties In [dentfying their mudidebris flow hazard. It s intended for local nal evacuation planning Lses only.
This map and. formation presented h s s not isclosure.
Dsbiris flow valumes calculated in response to a 10 yoa rrence based an 3 hour duration storm produsing 2.5 inches. of rainfall,
Volumes based o 2 model currently being tested. Dibris flow behaviar s highly Unpredictable and this map shows the best availabls infermation 3t the time of printing,
Populations estimated using 2007 Census data and are calculatad for those areas only within the grid index,




December 2008
Daily Report to City/County Officials on November 24/2008

From: Bacca, Mike

Sent: Monday, November 24, 2008 9:23 AM

To: 'tfayram@cosbpw.net’; 'pkelly@SantaBarbaraCA.gov'; 'Mharris@co.santa-barbara.ca.us'

Cc: 'Wendy.Boemecke@oes.ca.gov'; Porter, Thomas; Tuttle, Crawford; Parker, Ben; Shintaku, Duane; Bacca, Mike
Subject: TEA Fire SEAT Team Day 2 report

Gentlemen,

Since a significant storm event (0.5 to 2.0 inches of precipitation) is being forecast to begin tonight (Monday
11/24), the following information is being forwarded on to Santa Barbara County Flood Control and OES and Santa
Barbara City Public works because we feel that there is an immediate threat to life and property in and below the
Tea Fire burn area.

Most of the following issues were discussed in a general way at the meeting we had with SB County and City on the
morning of 11/22, and the County identified the 5 Points Area and Mountain Drive areas of the burn as major
concern areas. The field work was conducted to confirm

The following is an outline of what the SEAT team saw on day 2 (first full field day):
e Theinitial look at Sycamore Creek in the 5 points area (Sycamore Canyon):

0 There are multiple houses and apartment buildings that may be surrounded by flooding water,
and/or subjected to debris flow or debris torrents with boulders up to 4 feet in diameter during a
major storm event

0 The SEAT Team sees an eminent emergency situation developing at this location during a storm
event

0 In Sycamore Canyon, multiple homes and outbuildings are located within the debris flow flood
plain. Additionally, many private residences have small bridges that cross the creek. During a
sudden unannounced debris flow event, these private bridges, may suffer damage resulting in
potential entrapment of those residents

o0 Burned hillsides located behind Sycamore Creek Canyon residences may be subject to slope
failure including earth slides, earth flow, and debris flow down existing and developing channels
during a rain fall event. This may become a hazard of escape for the residences during a channel
debris flow.

e  Fire Captain Mike Lee from Montecito Fire station #2 took the SEAT Team up to the “Tea House” located
near the top of the fire and near the origin of the fire.

0 Ground truthed the burn severity map for the area. There was a lot of “high severity burn” mapped
in the area of the Tea House. A moderate amount of this area mapped may be moderate rather
than high intensity. The reflectance mapped may be due to the very dense rock outcroppings in the
area. Much of the area still had a layer of duff covering the soil. The true burn severity of this area
was moderate rather than severe.

0 Hydrophobic conditions of the soils in the area were variable and ranged from low to high.

0 Hydrophobic conditions measured in areas throughout the upper watershed are moderate to high,
generally from 2 to 4 inches below the ground surface. Much of this hydrophobicity is due to the
nature of the underlying rock types but may have additional influence from the burn

0 There is already abundant active and ongoing rock fall in the area

= Two rock fall events took place while the SEAT Team was surveying the Tea House
area.
= There are many active debris chutes containing dry ravel that may be activated in a rain
event.
= Many other potential debris chutes were scene in the “city mountain” and “county
mountain” areas.
e The SEAT Team members then traveled across Mountain Drive.

o All culverts were check and most had been recently cleaned out

0 One was found (36” dia) located between Coyote Cr and the East Branch of Sycamore Cr was
plugged

o0 All culvert inlets along Mountain Drive need to be protected with sandbags

0 Some major large scale old landslides were identified across Mountain Drive. Due to the chaotic
nature of landslide material, reactivation and movement may occur.
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= Portions of these old landslides are more likely to reactivate now that the fire had
denuded them
0 Old road failure locations on Mountain Drive and Gibraltar Road will be exasperated by the fire
= There are many locations of perched soil on the outside of Gibraltar Road that may fail
down the slopes into Sycamore Creek
0 There are few catchment areas for materials (rocks and boulders) coming down from the mountain
slopes, including the cut banks along Gibraltar Road. Additionally, rock fall hazards exist onto
roadways in the mountain region of the burn. Site visibility while driving along the windy
mountain roads is low. This poses a significant risk (of being struck by rock and boulders) to
vehicles traveling up and down the roads within the burn area.

Michael J. Bacca, RPF #2236
Southern Region Forest Practice Manager

CAL
FIRE

1234 Shaw Ave.
Fresno, CA. 93710
Phone (559) 243-4114
Fax  (559) 222-2129
Cell  (559) 260-8912
mike.bacca@fire.ca.gov
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Daily Report to City/County Officials on November 25/2008

From: Bacca, Mike [mailto:Mike.Bacca@fire.ca.gov]

Sent: Tuesday, November 25, 2008 9:52 AM

To: tfayram@cosbpw.net; Kelly, Pat; Mharris@co.santa-barbara.ca.us

Cc: Wendy.Boemecke@oes.ca.gov; Porter, Thomas; Tuttle, Crawford; Parker, Ben; Shintaku, Duane
Subject: TEA Fire SEAT Team Day 3 report

Gentlemen,

The following is an outline of what the SEAT team saw on day 3 (second field day):

Geologist Vickery continued surveying of Sycamore Creek in the 5 points area (Sycamore Canyon):
o0 Surveyed for hydrophobicity on the slopes above the Canyon

Hydrophobic conditions of the soils in the area were variable and ranged from moderate
to high.

Hydrophobic conditions measured in areas throughout the upper watershed are moderate
to high, generally from 2 to 4 inches below the ground surface. Much of this
hydrophobicity is due to the nature of the underlying rock types but may have additional
influence from the burn

0 Surveyed and mapped the landslides in the Sycamore Canyon area

A draft map of old landslides, debris chutes and material that could mobilize in a rain
event was competed for the canyon area

This map was presented to the County EOC officer Michael Harris and SB County CEO
Michael Brown

A recommendation was made to evacuate the residences within the flood /debris flow
area of the Canyon and below canyon area.

Geologist Vickery and | attended a meeting of SB County and City Emergency response personnel and
County and City elected officials at 1700 to discuss the results of his survey of the Sycamore Canyon area.

0 Geologist Vickery presented a short presentation of his survey results and his conclusion that
there is eminent danger to the structures in the Sycamore Canyon area from debris flows down the
channel and in chutes on the steeper slopes above.

0 While no recommendation for evacuation was forwarded to the county and city by the SEAT
Team, the gravity of the potential for threats to life and property were relayed to those in
attendance.

Engineering Geologist Niles provided the following list of “to be considered items” as a heads up to the
local county response personnel and is intended a backup check list. His list is intended to be helpful and
informative for the local agencies as part of our collaborative SEAT efforts. He did not prioritize the list in
any particular order. It is simply a compilation of his notes from field activities on Monday.

o Broad Scale Public Considerations:

Water contamination in flooding areas from septic tank and leach field system failures
Water contamination from inundation of sewage infrastructure and pump stations

Water quality testing in lowland areas may be appropriate for public health and safety
Water quality testing along beaches may be appropriate for public heath and safety
Posting advisories in lower flood prone areas if and when necessary based on water
contamination

Posting and or closing beaches if water quality testing shows bacteria levels above public
heath goals (County Health)
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= Alternate water supplies may be appropriate for residents if there are supply disruptions
and/or infrastructure damage to delivery systems
= Boiled water advisories may be appropriate if cross-contamination occurs between flood
water and municipal and private water supply systems
= Conveying uniform information to inquiries regarding where and how to drop off
hazardous wastes resulting from the fire and from potential future flooding

o0 Local Scale Considerations:

= Parcel by parcel cleanup may be appropriate by homeowners to remove burn debris,
especially material moving down slopes, where feasible

=  Burned cars disposal considerations: remaining fluids and batteries

= Garage materials disposal may be appropriate for partially burned or intact items such as
paints, solvents, gardening products (fertilizers, pesticides, herbicides, and poisons), etc.

= Water treatment systems chemicals location, identification, and securing may be
appropriate

= Asbestos materials in older homes is a hazard and appropriate disposal by homeowners
and their contractors is appropriate

= Ash from burned car paints and tires contain metals that may be appropriate for removal
and disposal

= Solar cell debris may be hazardous and appropriate containment and disposal is
recommended for homeowners

0 The above is a partial list of potentially informative and immediate issues from a water quality
perspective. An inventory system may be appropriate to identify and address the issues above on
a parcel-by-parcel approach. Dan recommends that the SEAT and/or the local agencies contact
the Santa Barbara County Department of Environmental Health and local fire districts to
coordinate hazardous materials cleanup efforts (if this is not already in the works). Central Coast
Water Board staff members have already contacted and provided and instructions to Tajiguas
Landfill operators on fire debris disposal.

o Further information is available at the following web link:
http://www.countyofsb.org/pwd/RRWMD/facility tajiguas.htm

0 Please contact Dan @ 805-234-1387 or dniles@waterboards.ca.gov if you have questions or want
further information.

e DWR Water Engineer Perez and DFG Staff Environmental Scientist Blankinship and CAL Trans Engineer
Irvine, reviewed county and state projects in lower Sycamore Creek channel to the ocean.

0 Checked brushing operation of the channel. The county has done a good job of removing
impeding vegetation

0 Checked the outlets of Sycamore Creek to the ocean. There are presently natural sandbars
blocking the channels

o Monitoring of the Highway 101 bridge over Sycamore Creek is advised during flood flow
condition. There is presently construction on this bridge, with addition supports on the underside
of the bridge that could cause the damning of debris flowing under the bridge.

e DWR Water Engineer Perez and DFG Staff Environmental Scientist Blankinship and CAL Trans Engineer
Irvine, reviewed county and state projects in the Parma Park area.
0 Check culverts along state highway 192 and in Parma Park. All had been cleaned out
0 Check on the mulching operation ongoing in Parma Park

o DFG Staff Environmental Scientist Blankinship reran BIOS to document those threatened, endangered and
or rare species that could be impacted by the fire and proposed mitigations. Sycamore Creek, and

neighboring watersheds, are designated critical habitat for Steelhead along a portion of their channels. This
did not show up on the OES species check.

e OES Cardenas, Livingstone FEMA, and Akmal FEMA, reviewed possible Public Assistant projects within
the burn area. A report on their finding will be forthcoming soon.

e OES GIS Tech Huls
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0 Mapped all GPS waypoints within the fire. (locations of interest) structures or infrastructure
0 Completed draft post fire flood /debris flow potential awareness maps. This map were forward on
to Michael Harris at SB County EOC.
=  These maps need to be reviewed by a qualified hydrologist
o Isworking on mapping all parcel that have damaged structures from the fire

Michael J. Bacca, RPF #2236

1234 Shaw Ave.
Fresno, CA. 93710

Phone (559) 243-4114
Fax  (559) 222-2129
Cell  (559) 260-8912
mike.bacca@fire.ca.gov
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Daily Report to City/County Officials on November 26/2008

From: Bacca, Mike

Sent: Wednesday, November 26, 2008 12:09 PM

To: 'tfayram@cosbpw.net’; 'pkelly@SantaBarbaraCA.gov'; 'Mharris@co.santa-barbara.ca.us'

Cc: 'Wendy.Boemecke@oes.ca.gov'; Porter, Thomas; Shintaku, Duane; Tuttle, Crawford; Parker, Ben;
Victoria_La_Mar-Haas@oes.ca.gov

Subject: Tea Fire SEAT Team Day 4 report

Gentlemen,

The predicted rain event moved on shore and began affecting the Tea Fire Burn area at approximately 1200 hours
on 11/25. All members of the SEAT Team where out of the burn area by 1400, when the steady rain began falling.

The following is an outline of what the SEAT team accomplished on day 4 (third field day):

Engineering Geologist Vickery and Engineering Geologist Niles continued surveying and mapping of City
Mountain and County Mountain areas of the Burn
0 Surveyed and mapped the landslides in the upper burn area
= A draft map of old landslides, debris chutes and material that could mobilize in a rain
event was competed. This draft map will be available today
1. Many surface features in the three affected watersheds were mapped in detail
from east to west and north to south.
2. The map is labeled as preliminary and only related to those hazards seen at the
surface of the ground, and irrespective of the underlying geology.

Engineering Geologist Niles also compiled pertinent water quality information related to the fire and will
be completing his draft report on 11/26/08 and providing it to Cal Fire for incorporation into the draft
SEAT Report.

DWR Water Engineer Perez

0 Completed an inspection of four corrugated metal pipes located east of the intersection of El
Cielito and West Mountain Drive. Damage to the culverts which were lined with High Density
Poly-Ethylene was to the interior and exterior of the culverts as a result of the fire. The culverts
were determined to be 18 inches in diameter and were approximately 50 feet in length. The tour
was provided by Mr. James Russell, Maintenance Supervisor, with the City of Santa Barbara.

O An inspection of six revetment projects to shore up the embankment along Gibraltar Road was
conducted. Inspection verified fire damage to existing railroad ties caused supports to weakened
and be a threat to life and property. Various contractors have removed the railroad ties and
replaced them with 6 feet by 6 feet by % inch thick metal panels that were being welded to the
existing I-beams to provide improved shoring and support.

O Four bridge crossings on Sycamore Canyon Creek were inspected at four locations at Conejo
Lane, Carpentaria Street, Punto Gorda Street, and Indio Muerto Street for Hazard Mitigation
Grant Program considerations. Discussions with Mr. Russell, homeowners and a visual inspection
confirmed that these locations cause a bottleneck in the Sycamore Canyon Creek and increase
velocities and depths at the downstream end of the riverine system.

DFG Staff Environmental Scientist Blankinship worked on draft wildlife, plant and fisheries reports for
inclusion into the SEAT Report

CAL TRANS Engineer Irvine

0 Inspected the culverts under SR 101 and flowing under Southern Pacific rail line into the Bird
Refuge. Caltrans has removed debris within the state right-of-way, however, it appears water level
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will have to rise in order for storm water to move into the Bird Refuge due to cat tails and deposits
under the train tracks (within the Southern Pacific right-of-way.

He walked the 101 bridge construction job (over Sycamore Creek) inspecting the BMPs placed by
the contractor for SWPPP (storm water pollution prevention program) concerns.

The Gate that allows water to exit the Bird refuge was still down/closed as of 3PM Tuesday,
which is fine since no water was flowing under the 101 at this time. | will check gate, and 101
again Wednesday morning.

Martin Sanchez, Caltrans area Maintenance Superentendant was working to provide contractor
with a 36" reducer to 24" CMP for the riser coming out of the debris basin under Parma Park. |
walked the 101 bridge construction job (over Sycamore Creek inspecting the BMPs placed by the
contractor for SWPPP concerns.

e OES Cardenas, Livingstone FEMA, and Akmal FEMA, reviewed possible Public Assistant projects within
the burn area. A report on their finding will be forthcoming soon.

e OESGIS Tech Huls

[cNeNeoNoNoNoNe

Completed Post Fire Hazard Awareness Map for the Tea Incident.
Created species map for Dan Blakenship.

Geocoded point data collected from field teams.

Created Evacuation Warning map for Tea Incident.

Created Mandatory Evacuation map for Tea Incident.

Created Post Fire Hazard Awareness Map for Sayre Fire.

Created Post Fire Hazard Awareness Map for Freeway Complex.

Michael J. Bacca, RPF #2236
Southern Region Forest Practice Manager

CAL
FIRE

1234 Shaw Ave.

Fresno, CA. 93710

Phone (559) 243-4114
Fax  (559) 222-2129
Cell  (559) 260-8912
mike.bacca@fire.ca.gov
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