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Angwin Fire Safe Council Community Wildfire Protection Plan

Executive Summary

The Angwin Fire Safe Council (AFSC) has developed this Community Wildfire Protection Plan
(CWPP); a CWPP is a community-based plan focused on identifying and addressing specific
local hazards and risks from wildfire. It determines what is at risk and provides a road map of
actions for a community to address the wildfire threat. It may also open up funding opportunities
to implement the plan. CWPPs are authorized and defined in Title | of the Healthy Forests
Restoration Act (HFRA), passed by Congress in 2003.

The area included within the AFSC has had an active fire history, which brings focus to
this plan. It is understood that not all fires can be prevented, but appropriate vegetation
management and other mitigation practices can minimize the impact and destruction of
wildfires.

This CWPP acts as an update to the original Angwin CWPP which was drafted in 2016. The
Angwin FSC neighborhoods are still using the same boundaries as they did in the 2016 CWPP
and the description of the neighborhoods is still valid and applicable.

Decision Makers

The following community representatives collaborated in the development of the CWPP:
o AFSC
e Napa Communities Firewise Foundation (NCFF)
o CAL FIRE/Napa County Fire Department
o Napa County Board of Supervisors

Community Evaluation

A Community Evaluation was performed by NCFF and the AFSC and prepared by Carol Rice,
(Wildland Res Mgt) a wildland fire manager specializing in fire risk issues, and includes input
from the AFSC community, including local government, non-profits and local fire authorities.
This evaluation serves as a foundation for recommendations for projects to minimize threat from
wildfire to life safety and damage to homes and natural resources. It is based on a review of the
terrain, weather, fuels, and fire history of the area, compared to the values at risk, and likely
scenarios of fire ignition and spread.
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Introduction

Fire hazard is a special concern in the Angwin area in northwestern Napa County. The area is in
the interface between wildlands and developed areas where fires may spread from wildlands to
homes, possibly damaging structures or even threatening lives. Wildlands are subject to
increased ignition potential from elevated levels of human activities. Most fires in the coastal
mountains are human caused’.

This evaluation serves as a platform for recommendations for projects to minimize threat to life
safety and damage from wildfire to homes and natural resources. It is based on a review of the
terrain, weather, fuels, and fire history of the area, compared to the values at risk, and likely
scenarios of fire ignition and spread.

The Angwin community boundary covers 11,635 acres in northwestern Napa County and is fully
within the organized Angwin Fire Safe Council (Figure 1). Angwin is a rural enclave located on
Howell Mountain, sandwiched between the Pope Valley FSC to the north and east, the Deer
Park FSC to the west, the Lake Hennessey FSC to the south, and part of the Calistoga FSC to
the northwest. It is generally a remote area, with the closest towns being the small communities
of Pope Valley and Deer Park.

Within this area, data records show approximately 1,010 parcels and 1,863 structures. Elevation
ranges from 577 feet in the southwestern corner near Crystal Dam to over 2,460 feet in the
northwestern corner near several prominent peaks. The area is best characterized by steep and
rugged terrain in both the northern half and the southern third, with the area in between
consisting of mostly gentle slopes. Howell Mountain occupies the majority of the FSC, with
Pacific Union College situated near its peak in the community of Angwin. The residential areas
are located at a variety of elevations, but the majority are at higher elevations on Howell
Mountain.

Surrounded by forest and vineyards, there are many rural residents within the Angwin
community boundary. They are mostly concentrated in the community of Angwin around Pacific
Union College, as well as in the southwestern portion near the community of Deer Park. There
are also lower density residential areas in the northeastern portion of the FSC along Howell
Mountain Road and Ink Grade. Outside the boundary, there are many homes clustered in Deer
Park to the west, along with some more dispersed homes in Pope Valley to the east.

1 https://www.nps.qgov/articles/wildfire-causes-and-evaluation.htm
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Figure 1. Area of interest — Angwin FSC boundary (shown in red).
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Values at Risk

The most important values at risk are life safety, then improvements to property (residential
structures and vineyards), then natural resources. Because all the evacuation routes are long
and involve poor road conditions, the threat to human life is significant.

Homes in the Angwin community are at risk from wildfire for a number of reasons. Structures
are generally older, dating before the requirement for ignition resistant construction. Most roofs
are less flammable, however, wood siding, decks, and unprotected vents that are part of most
homes all make the buildings prone to ignition.

Homes

Residential structures are mostly made of wood because of their age. They have wood porches
and decks, though wood fences are a rarity. The presence of ignition-resistant construction is
closely related to the age of the structures; structures built after 1996 have features that prevent
ignition such as non-flammable roofs, double-paned windows, and stucco siding. Many older
structures have been remodeled and a few property owners have installed personal fire
suppression systems involving various water sprinkler strategies.

Structures are located primarily along the gentler slopes within the FSC boundary (Figure 2).
There are a few short roads that branch off from Howell Mountain Road in the town of Angwin
and connect to most of the structures in the area. Some structures, especially outside of the
centrally located Clark and Brookside neighborhoods, have long narrow driveways, often with
only one ingress/egress route.

Photo 1. Example of homes in the Angwin Fire Safe Council
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Figure 2. Structures (shown in black) within the Angwin community boundary.
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Land Use

The Napa County parcel database shows that Angwin is dominated by agricultural and vacant
lands, which, respectively, account for 39% and 33% of the total area. Agricultural lands are
mostly vineyards and are predominantly found in the northern half of the Angwin FSC, although
there are also many in the southern half. Vacant lands dominate the southern portion of the
area. Most are vacant rural parcels, which account for 27% of the total parcel area.

The rural community of Angwin is surrounded by over 4,500 acres of forested wildlands under
the stewardship of a Land Trust. In addition, approximately 1,900 acres of land is owned by
Pacific Union College. And another nearly 800 acre is reserved as the Las Posadas State
Experimental Forest.

Residential lands account for 23% of the total area (Figure 3). Residences are largely located
west and southwest of Pacific Union College, although there are also many larger, low-density
residential parcels in the northern part of the area. These residential areas are critical for fire
protection.

Additionally, 3% of parcels are designated as commercial. The majority are improved lands on
the Pacific Union College campus.
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Figure 3. Neighborhood map showing each neighborhood in relation to the others within the Angwin
community boundary.
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Topography

Topographic features - such as slope and aspect (orientation with respect to sun and wind) and
the overall form of the land — have a profound effect on fire behavior. Topography affects a
wildfire's intensity, direction, and rate of spread. An area's topography also affects local winds,
which are either "bent" or intensified by topographic features. Topographic features can also
induce daily upslope and downslope winds. The speed, regularity, and direction of these winds
(and other winds) directly influence the direction of wildfire spread and the shape of the flaming
front.

For example, fires burning on flat or gently sloping areas tend to burn more slowly and to spread
more horizontally than fires burning on steep slopes. This makes ridgetop positions more
vulnerable than valleys.

The area encompasses a broad range of slopes and aspects, though the area is mostly rugged.
Slopes range from 0% on the eastern side of the Pacific Union College campus to over 104%
on the hillsides just east of Four Corners (Figure 4).

Howell Mountain is a prominent topographic feature, occupying the entire central portion of the
Angwin FSC. There are several prominent peaks, including Sentinel Hill to the south of Angwin
and Inspiration Point to the east. Just west of the FSC boundary, Candlestick Ridge and
Rattlesnake Ridge run roughly in the northwest-southeast direction. These are important control
locations for fires.

Photo 2. Terrain in the Angwin Fire Safe Council
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Inspiration Point
Howell Mountain
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Pacific Union College

Sentinel Hill

Figure 4. USGS Topographic map of the Angwin FSC (boundary shown in red).
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Watersheds and Orientation of Canyons

e Bell Canyon: This canyon is oriented in the northwest-southeast direction and lies west
of the town of Angwin. It is mostly outside of the Angwin FSC boundary but crosses into
the area slightly at its southern end.

e Conn Creek Canyon: This canyon is weakly oriented in the northwest-southeast
direction. Conn Creek runs through its center into the Conn Valley, which lies south of
the FSC boundary. The northern end of Conn Creek Canyon lies within the boundary.

e Wildcat Canyon: This short canyon runs in the northeast-southwest direction and is in
the southeast corner of the Angwin area. This direction is aligned with the predominant
winds from the southwest and the more concerning Diablo winds from the northeast.

The Angwin area is mostly divided between the Conn Creek, Burton Creek, and Moore Creek
watersheds but also contains portions of the Upper Maxwell Creek, Swartz Creek, and Bell
Canyon Reservoir watersheds (Figure 5). Multiple creeks exist in the area. They include Burton
Creek, Conn Creek, Moore Creek, and several seasonal creeks. Conn Creek, which drains an
area of 60 square miles, flows across the Angwin basin and over Linda Falls before flowing into
Lake Hennessey Reservoir that provides nearly 70% of the drinking water supply to the City of
Napa.

More details of the terrain follow in the discussion of weather.

Photo 3. Linda Falls
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Figure 5. Watershed map of the Angwin area (boundary shown in red).
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Weather

Weather conditions significantly impact both the potential for ignition and the rate, intensity, and
direction in which fires burn. The most important weather factors used to predict fire behavior
are wind, temperature, and humidity.

Temperatures and Humidities

Summer days are usually warm but comfortable; temperatures normally range from lows in the
40s to highs in the 90s, with an occasional high reaching a maximum of 105 degrees
Fahrenheit. Humidity can drop to the single digits in the summer and fall.

The Angwin area of interest lies in a relatively protected area and would be subject to
occasional episodes of several still, stagnant air formed by stationary highs during summer
months. This overall weather pattern — characterized by continuous high temperatures and low
relative humidities — enhances the possibilities of ignition, extreme fire behavior and extreme
resistance to fire control.

Winds

The most important influence on fire behavior is wind. Wind can greatly affect the rate of fire’s
spread and the output of a fire. Wind increases the flammability of fuels both by removing
moisture through evaporation and by angling the flames so that they preheat the fuels in the
fire's path. The direction and velocity of winds can also control the direction and rate of the fire’s
spread. Winds can carry embers and firebrands downwind that can ignite spot fires ahead of the
primary front. Gusty winds cause a fire to burn erratically and make it more difficult to contain.

Wind will tend to follow the pattern of least resistance and is therefore frequently deflected and
divided by landforms. Canyon slopes produce pronounced daily up-canyon and down-slope
winds caused by differential heating and cooling of air during the day. This occurs region-wide
and on a local scale.

Most of the area is characterized by northwest-to-southeast aligned ridges with several peaks
along the western portion of the area. These ridges slow the regionally dominated southwesterly
winds. However, strong winds from the northeast could produce strong up slope and erratic
winds. Much of the northern section has small chutes that can align with the predominant wind
direction (southwest-northeast), acting as funnels for strong afternoon winds or the less
common Diablo winds from the northeast.

The winds that create the most severe fire danger typically blow from the north, usually in
October. Winds from the east and north bring low humidity and elevated fire danger and can
wreak havoc on the forested and chaparral covered areas, causing fire to spread to the south.
These winds are the same ones that blew during the largest fires in Napa County; an unnamed
fire in 1939 follows the pattern of larger fires influenced by these northeasterly winds. Those

14
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larger fires include the C. HANLY fire in 1964 along with its companion fire in 1965, the P.G. &
E. #10 fire. Again, in 1976 and 1982, the SILVERADO fire also started under these conditions.
More recently, the TUBBS and NUNS fire in 2017 and the GLASS fire in 2020 also followed this
pattern and burned substantial parts of Napa County, including parts of the Angwin area of
interest as well as surrounding lands.

These northeasterly events generally last from 15 to 35 hours, but in 2000, 2003, 2005, 2017,
2018, 2019, and 2020 these events in October and November lasted for 5 to 14 days. This type
of wind could “push” a fire from the upper eastern slopes of Napa Valley down across into the
vineyards on the valley floor to the higher slopes to the west and beyond into Sonoma County.

Any southwestern-facing aspect of the Angwin area can exacerbate its risk from the Diablo
winds. This is because these foehn or subsiding winds accelerate with decreasing elevation.

Climate Change and Wildfire

Wildfires are predicted to become more destructive and deadly because of the effects of climate
change, fuel accumulation, and a history of fire suppression.? Climate change continues to drive
hotter and drier conditions across California, precipitating earlier and prolonged fire seasons
with more annual days of hot, dry heat conducive to wildfires. These patterns also increase
likelihood of drought conditions that turn vegetative fuels into kindling. Indeed, Northern
California has been even more subject to lengthened fire seasons than has Southern California,
with even stronger trends toward earlier fire season onset as fuel moistures decline due to
increased heat.? Increased drought conditions provide greater opportunities for arson, which is
another common source of wildfire.”* Moreover, hotter temperatures increase lightning
incidence, already the leading cause of wildfires throughout the state and the instigator of the
2020 LNU Lightning Complex fires that burned 363,220 acres across Napa, Sonoma, Solano,
Lake, and Yolo Counties.

In addition to encouraging higher temperatures and lower humidities conducive to wildfires,
climate change also produces more intense winds during fire season. In efforts to reduce
greenhouse gas and carbon emission reduction policies have been implemented in the county
and statewide. For detailed explanation of carbon reduction, see Appendix C.

These increasingly dry, hot, and windy weather conditions have unsurprisingly produced higher
incidence and intensity of wildfires in recent years, a trend that is likely to be exacerbated by
continued warming. In recent years, the area burned by wildfire in California has dramatically
increased and unprecedented fires are occurring in sensitive ecosystems like higher elevations
and along the coast. In addition, many of California’s wildfires are burning hotter and more
intensely than observed in recent history. Fires are concentrating in upper watersheds, further
compounding crises like drought. Last, a long history of containing less-extreme wildfires

2 https://doi.org/10.1038/s41467-024-46702-0
3 https://www.science.org/doi/10.1126/sciadv.adt2041
4 City of Berkeley CWPP pg. 11.
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ensures that the remaining wildfires burn under more extreme conditions and more severe, with
burned areas increasing over time.®

In 2021, California experienced 4 of the 20 largest wildfires in our history, with 8,000 wildfires
burning over 2.5 million acres across the state. The 2021 fire season also marks the first time
that fire crossed the granite crest of the Sierra, California’s largest natural fuel break. A model
developed for California’s Fourth Climate Change Assessment projected up to a 77 percent
increase in average area burned and a 50 percent increase in the frequency of fires exceeding
25,000 acres by 2100.

Vegetation
The 2016 Vegetation Map of Napa County® (updated from the 2004 version) was used as
reference for this evaluation. There are six main vegetation categories within the Angwin area

along with three non-veg types (rock outcrop, developed, and streams and reservoirs) (Table 1).

Table 1. Vegetation acres by major vegetation categories within the Angwin area (Vegetation Map of
Napa County).

Vegetation Major Category Acres Pe(n;t/:snt
Agriculture 1709.63 14.4%
Coniferous forest 3841.44 32.3%
Developed 1114.68 9.4%
Grassland 402.47 3.4%
Oak woodlands 3912.30 32.9%
Riparian woodland 27.18 0.2%
Rock Outcrop 0.61 0.01%
Shrubland 735.71 6.2%
Streams and reservoirs 137.81 1.2%
Wetlands 4.27 0.04%

In addition, the landscaped environment surrounding buildings and homes includes vegetation
not captured in the vegetation. Since 2016, many changes have occurred, even in areas that
were not visited by wildfire. Perhaps the most dramatic is the increase in land classified as
agriculture, generally changing shrubland, oak woodland into vineyards.

Each vegetation type burns differently, based on the amount of biomass available to burn, the
distribution of biomass in the vegetation, as well as the moisture and oil content of the foliage
and dead material. A discussion on each major type follows the map on the next page (Figure
6a).

5 https://doi.org/10.1038/s41467-024-46702-0
6https://gisdata.napacounty.gov/datasets/61deb6c3fbde74c2897f5ba0060d0faf8 0/explore?location=38.47
7363%2C-122.389236%2C9
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Figure 6a. Vegetation map — Angwin FSC area (boundary shown in red) (Napa Vegetation Map, 2016).
17
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Oak Woodland

33% of the Angwin area is mapped as Oak Woodland, which occurs on the flanks of hillsides
and ridgetops throughout the area. In most areas, dense canopies, with little or no grass or
shrubs under the canopies, typify these oak woodlands. The oak canopy is dominated by mixed
oak stands but also includes many patches of coast live oak, black oak, blue oak, tanoak, valley
oak, Oregon white oak, canyon live oak, madrone, and occasional pines. In more exposed
areas, where the canopy opens up, shrubs are dominant in the understory.

Fire intensity, flame lengths, and scorch heights are usually low in oak woodlands. Slow-burning
surface fires (approximately two-feet per minute) are carried in the compact leaf litter layer. Low
flame heights (less than one foot) are the rule. Only under severe weather conditions involving
high temperatures, low humidities, and high winds do the fuels pose fire hazards in this
vegetation type. Leisurely spread rates, combined with the relatively short flame lengths of the
predicted fire behavior produce a manageable, moderate fire hazard.

However, when shrubs are allowed to develop under the hardwoods, these fuels can pose fire
hazards under severe weather conditions, e.g., those conditions involving high temperatures,
low humidities, and high winds. If the shrubs develop under oaks, torching is likely to occur
because of the ladder fuels that allow a fire to burn from the shrub to the tree crowns. Foliage of
both bay and coast live oak can be very flammable when fire reaches the crowns.

Shrubland

Shrubland occupies 6% of the Angwin area and can be found largely on the steeper hillsides
throughout the southern half of the area, as well as along the northwestern and northeastern
edges to a lesser extent. They are mostly interspersed with patches of oak woodlands and
conifer forest. While these distinct areas were mapped as Shrubland, brush exists throughout
and often contributes to other vegetation types described in this document. The specific mapped
alliances include:

e Chamise Alliance

e California Bay — Leather Oak — (Rhamnus spp. (Foothill Pine)) Mesic Serpentine

¢ Mixed Manzanita - (Interior Live Oak -California Bay - Chamise) West County

o White Leaf Manzanita - Leather Oak - (Chamise - Ceanothus spp. (Foothill Pine)) Xeric
Serpentine

Brush produces severe fire behavior, with flames longer than 20 feet in length. Intense, fast-
spreading fires in chaparral burn the foliage as well as the live and dead fine woody material in
the brush crowns. The foliage is highly flammable and dead woody material in the stands
significantly contributes to increased fire intensity.

This fuel type constitutes the highest hazard. Direct attack is not possible, and containment
efforts would need to rely on backfiring or suppression strategies other than line building

18
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because the perimeter of the fire is likely to grow faster than a line could be built. In addition,
spotting is likely in chaparral which will present even more challenges to suppression efforts.

Agriculture (Cropland/Vineyards)

Approximately 15% of the land in the Angwin area is mapped as agriculture. This is spread
throughout most of the area except along the steep slopes of the southern and eastern edges.
Most of the agricultural areas are vineyards.

Fires are usually benign in croplands or vineyards. In the case of vineyards, biomass is
concentrated in live vines, with a mowed or bare soil surface. A fire can spread quickly through
the vineyard where there is a ground cover. However, this situation is rare. Vineyards were
instrumental in stopping the Howell Mountain fire in 1983, and formed the edges of fires in the
Tubbs, Nuns, and Kincade Fires, but were part of the contagion in the Cavedale Fire in Napa in
1996. Vineyards often have access roads on the perimeter and within the interior, further aiding
containment. With all that said, however, in the Glass fire of 2020, many vineyards were burned
through.

Annual Grasslands (Herbaceous)

Accounting for 3% of the Angwin area, annual grasslands were mapped throughout as scattered
pockets in oak woodlands and conifer forests, with a few patches also occurring next to
developed and agricultural areas. Grasses are flash fuels and fire spread can be rapid through
herbaceous areas, but these fires can be easy to spot and contain.

Conifer Forest

Coniferous forests occur in large patches throughout the Angwin area and are dominated by a
mix of Douglas-fir and ponderosa pine (Figure 6b). Together, these forests constitute 33% of the
area. The specific mapped conifer forest includes:

e Coast Redwood

o Coast Redwood - Douglas-fir / California Bay
e Douglas-fir

e Douglas-fir - Ponderosa Pine

e Foothill Pine

e Knobcone Pine

o Ponderosa Pine - Douglas fir forest

Knobcone pines (Pinus attenuata) are native to the region, but they proliferated in the
Mayacamas after they were aerially seeded after the 1964 fire. Knobcone pines actually require
fire to reproduce in great quantity. They often grow as dense even-aged stands after a fire, and
burn as entire stands, intensifying and accelerating fire behavior. Monterey pine (Pinus radiata),
another fire pine, is another flammable species that was introduced to our area and should be
removed when possible.
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Conifer forests are often found on north-facing slopes and do not pose a significant fire hazard
under normal conditions. However, when hot, dry weather occurs, these forests do offer a large
fuel load to burn and can exhibit greater fire intensity. Of all the vegetation types in the Angwin
area, dense, coniferous forests are most likely to burn as a crown fire. When a fire reaches tree
crowns, embers are distributed throughout adjacent areas (including vulnerable residential
areas). Dead material from dying oaks increases fire intensity.

Photo 4. Meadow on Pacific Union College lands

Photo 5. Distribution of forests and vineyards in Angwin Fire Safe Council
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Figure 6b. Conifer map — Angwin FSC area (boundary shown in red) (Napa Vegetation Map, 2016).
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Landscaping

Landscaped areas — being closest to homes — may make the greatest impact on survivability of
a house during a fire arising in wildlands. Landscaped areas either (1) are moist, thus will not
likely burn; (2) contain large amounts of fuel which will burn with great intensity; or (3) are
landscaped with fire resistant plants, and only burn slowly with little heat release.

While research results regarding fire resistance of landscape plants are meager, several
important generalities have surfaced. First, the overall volume of biomass as well as the spacing
and design of the garden is more critical than the species selected. Horizontal spaces between
planting masses and the house are important components of a fire safe landscape. Similarly,
vertical spacing between tree branches, shrubs, ground cover and the structure (particularly
windows) are also part of a well-designed garden.

Maintenance of landscaped areas is necessary to remove dead material and to maintain vertical
and horizontal spaces. Neglect of landscape maintenance can lead to a significant worsening of
the fire hazard closest to the structure.

Landscaping in the Angwin FSC is generally consistent with fire safety principles. A few

residences have abundant vegetation that can endanger adjacent and nearby residents if they
are within a few hundred feet of each other.

Photo 6. Fire safe landscaping in Angwin Fire Safe Council
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Predicted Fire Behavior

Flame lengths are expected to be high (over 12 feet) because of the combination of heavy fuels,
especially in the mixed forest and chaparral. Where a well-developed understory is present
under the oak canopies, fires are also expected to burn with high intensity.

Fires can also be expected to burn fast when they are propelled by dry grass and chaparral.
Vineyards can moderate both the fire intensity and fire spread but would not provide good
suppression opportunities for safe evacuation because they are small in comparison to the
tracts of uninterrupted vegetation.

The distribution within an area of expected flame lengths can be predicted using public-domain
software and data. FlamMap’ was used to model fire behavior using a county-wide dataset
developed from the Napa County Vegetation Map.8

Predicted Flame Lengths

Long flame lengths can be expected in dense conifer and oak forests where understory is
present, especially on steep terrain. Vineyards and areas of well-maintained defensible space
can be expected to burn with low intensity even under the most extreme conditions. Flame
length most directly relates to the ability of a firefighter to safely attack a fire; flames longer than
eight feet prevent safe, effective direct attack. Flame length is also most closely related to
structural damage — the higher the flame length, the more likely a structure could be lost.

27% of the area has a predicted flame length of over 8 feet when predicting for a northeasterly
wind at 15 miles per hour (Table 2). This leaves about 73% of the area predicted to have less
than 8-foot flame lengths. Of those areas, 63% are predicted to have less than 4-foot flame
lengths.

The higher flame lengths are concentrated in the oak woodlands and shrublands throughout
Angwin (Figure 7). They are especially abundant in the steep terrain of the southern and
eastern portions of the area. The lower flame lengths are distributed throughout the central and
northern parts of the area, occurring mostly in developed areas, grasslands, and conifer forests
as well as locations with some shelter from winds.

Note that the no predicted fire category accounts for agriculture and developed areas (including
vegetation in residential parcels) that may indeed burn — as evidenced in many of the recent
fires in Napa County. In particular, no-till vineyards provide more potential fuels than vineyards
with bare earth.

7 https://research.fs.usda.gov/firelab/projects/flammap
8https://gisdata.napacounty.gov/datasets/61deb6c3fbde74c2897f5ba0060d0faf8 0/explore?location=38.47
7363%2C-122.389236%2C9
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Table 2. Predicted flame length by category and area (in acres) within the Angwin area (based on Napa
Veg Map-based landscape version 2-2021 with a Northeast wind at 15 mph with low fuel moistures).

Predicted Flame Length Acres Percent (%)
No predicted fire 2,157.88 18%
Less than 4 ft 5,318.16 45%
4.1-8ft 1,097.97 9%
8.1-12ft 325.63 3%
Greater than 12 ft 2,986.18 25%
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Greater than 12 f

4.1 - 8 ft

No predicted fire

Less than 4 NG

8.1-12f

Figure 7. Predicted flame length (feet) map (based on Napa Veg Map-based landscape version 2-2021
with a Northeast wind at 15 mph with low fuel moistures). Angwin area boundary (shown in red).
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Predicted Crown Fire Activity

While both the coniferous and oak forests can torch, hardwoods are less likely to have fire reach
to the tree crowns, unless vegetation is burning underneath. Crowning potential is crucial. When
fires spread into crowns, thousands of embers are produced and lofted into ignitable fuels, often
overwhelming fire suppression personnel.

For the Angwin area, a relatively small area is predicted to have fire spread within the tree
canopy (tree-to-tree or crown fire), which is rare and virtually unheard of in hardwoods (Figure
8). Areas with higher density of coniferous forests are most at risk of torching and crown fires.
These areas are located primarily on steep slopes and are concentrated along the eastern side
of Howell Mountain.

A combination of no predicted fire and surface fire in a canopy cover of less than 20% accounts
for approximately 23% of the Angwin area (Table 3). These areas are concentrated in the
developed parts of Angwin as well as in vineyards and grasslands.

Of the places predicted to have only a surface fire, we identified those areas with a higher
canopy (over 20%) to highlight areas that do not torch but are likely to. These areas account for
63% of the predicted surface fire. They occur throughout the Angwin area, mostly in oak
woodlands and conifer forests on flatter terrain. Areas where torching is predicted also account
for 8% of the area. These areas are intermingled with areas where active crown fire is predicted,
predominantly on steep mid-slopes and places where the vegetation is not protected from
strong winds. And lastly 6% of the area is predicted to have active crown fire. While this is a
relatively moderate number, in comparison to other communities, this is somewhat elevated.
Field verification is recommended. Active crown fire is predicted on the steepest north- and
east-facing slopes throughout the area, but it is concentrated in the east on the steep slopes of
Howell Mountain.

Table 3. Predicted crown fire activity (or fire type) by category and area (in acres) within the Angwin area
(based on Napa Veg Map-based landscape version 2-2021 with a Northeast wind at 15 mph with low fuel
moistures).

Crown Fire Activity Acres Percent (%)
No predicted fire 2,124.12 18%
Surface fire canopy cover < 20% 646.02 5%
Surface fire with canopy > 20% 7,461.29 63%
Torching fire (passive crown fire) 994.37 8%
Crown fire 660.02 6%
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Figure 8. Predicted crown fire activity map (based on LANDFIRE landscape version 2.0 with a Northeast
wind at 15 mph with low fuel moistures). Angwin area boundary (shown in red).
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Fire History

In the past decades, 22 fires have been recorded occurring near the Angwin area (Table 4). The
most notable of these are the Glass fire of 2020, the large and wide-ranging Hennessey fire of
2017, the Howell Mountain fire of 1983, and the C. Hanly fire of 1964. The most recent fire, the

Pickett Fire, burned the northwestern portion of the Angwin Fire Safe Council. While no
structures were destroyed in the Pope Valley Fire Safe Council, many structures were
threatened and residents evacuated for days, and some Angwin residents evacuated as well.

Large fires have directly or indirectly impacted sizeable portions of the Angwin neighborhood
(Figure 9). There have been multiple fires surrounding Angwin. The Howell Mountain fire in
1983 burned 2,500 acres in 5 hours. Two fires, one in 1964 and another in 2008, started at the
“hairpin turn” on Deer Park Road. The fire in 2008 burned 300 acres primarily across the
western face of Crestmont Ridge. In 2014, the Butts Canyon Fire burned 4,300 acres at the
northern base of Howell Mountain. The fire history map shows that the northwestern corner and
most of the western edge of the neighborhood were visited by fire in 2020, suggesting a
relatively lower fuel load than in other areas that have not experienced fire recently. The
Hennessey Fire (part of the LNU Complex) affected the area in 2020, resulting in evacuation of
Angwin and some fire on Ink Grade Rd.

Table 4. List of recorded fires near the Angwin FSC area (CAL FIRE, 2020).

Year Month Date Fire Name Cause Acres Comments
1952 October 10/3/1952 | OAT HILL MINE Unknown 2666.6
1954 June 6/20/1954 | DE LA BRIANDIAS #2 Unknown 5524
1957 July 7/7/1957 J. STEGGE Unknown 251.2
1957 September 9/21/1957 | C.SCOTT Unknown 273.6
1959 June 6/27/1959 | C.SAVIEZ Unknown 205.4
1959 October 10/29/1959 | G. HEIBEL Unknown 1,411.6
1959 October 10/30/1959 | CHILES MILL Unknown 306.8
1960 August 8/21/1960 | ROADSIDE #20 Unknown 576.3
1961 September 9/2/1961 POPE VALLEY SERIES Unknown 1,702.2
1961 November 11/16/1961 | DE LA BRIANDAIS Unknown 387.5
1964 June 6/25/1964 | ROADSIDE #14 Unknown 230.8
1964 September 9/19/1964 | C.HANLY Unknown 55,960.7
1964 September 9/21/1964 | P.G.&E. #6 Unknown 452.7
1980 September 9/13/1980 | TURKEY Unknown 817.5
1983 August 8/28/1983 | POPE Equipment Use 226.1
1983 January unknown HOWELL MTN. FIRE Unknown 2353.6
2002 August 8/9/2002 POPE Equipment Use 753.9
2003 October 10/29/2003 | SILVERADO Powerline 69.3
2008 August 8/14/2008 | AETNA Powerline 76.7
2008 | October 10/10/2008 | DEER Vehicle 233.1 Stcrf)‘;g;dv‘\i]‘;ﬁi“g
2013 April 4/24/2013 | SUMMIT Powerline 2.3
2014 July 7/1/2014 BUTTS Equipment Use 4,297.4 FIMT H6UW
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2015 June 6/9/2015 GARAGE Powerline 27.7 ﬁi&%g&o

2015 September 9/12/2015 | VALLEY Unknown 76,084.8 $59 Million(Cost)
2016 June 6/17/2016 | HILLCREST Unknown 17.3

2017 September 9/23/2017 | CLOVER Unknown 13.9

2020 July 7/26/2020 | MOBILE Equipment Use 1.1 Marc Hottendorf
2020 August 8/17/2020 | HENNESSEY Lightning 305,351.9

2020 September 9/27/2020 | GLASS Unknown 67,484.4 | ]. Baldwin

2020 October 10/10/2020 | HUBCAP Equipment Use 2.0 Matt Maxwell
2020 October 10/23/2020 | POPE Vehicle 64.3 Marc Hottendorf
2021 January 1/19/2021 | SPRING Debris 1.0

2021 July 7/9/2021 SPRING Miscellaneous 1.9

2024 June 6/5/2024 CRYSTAL Unknown 60.0

2025 | August 8/21/2025 | PICKETT Invi’:idgzrtion 6,819.0

A recurring history of large fires (over 10,000 acres in size), which typically burn for several
days, has been well established in Napa County. The typical period between such large fires is
approximately 20-30 years. Like much of California, fires in Napa County are almost entirely
caused by human-related accidental ignitions. With that said, in 2020, several lightning-strike
fires burned in Napa County and west into Sonoma County.

In the past, fires did not involve large numbers of structures because of the historic rural nature

of Napa County; however, structure damage is now a common concern whenever wildland fires
of any size occur.
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Figure 9. Fire perimeters/fire history map of Angwin FSC area (CALFIRE FRAP, 2019).
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Water Supply

Existing Water Systems

Water is supplied to the Angwin community from (1) the Howell Mountain Mutual Water
Company, which is the largest purveyor of water, (2) Pacific Union College, which is the second
largest purveyor, (3) four additional smaller water companies which serve a small number of
households, and (4) numerous private wells, which continues to be the predominant source of
water.

The private water system that was supplying water to the community prior to HMMWC was
constructed in the 1930s and 1940s. This water was initially supplied from newly established
lakes and reservoirs that were created by damming local streams in order to supply the Pacific
Union College. Later, a filtration system was put in place, and the water began being sold to
private homes in the area. During World War II, with resources in short supply, unconventional
items began being used to extend the water supply system — such as old acetylene tanks made
into pipes. As a result, the system was in rough shape by 1985 and Angwin residents began
realizing that there were limitations to their current water system and they needed to take action.

Angwin’s community council learned about the purchasing process of the system and eventually
received a state loan to buy the system, and established the HMMWC in 1985. HMMWC is now
a system owned by the residents it serves. Later that year, HMMWC received another loan to
upgrade the system. With the loan, HMMW(C purchased a conventional treatment plant, storage
facilities, maintenance facilities, office buildings, and replaced many of the outdated distribution
pipes. In 2013, a new computerized control system replaced an outdated analog system in the
filter plant. And a new 500,000-gallon water tank was installed and replaced the 50+ year old
leaky concrete tanks that were originally used. Numerous other leaks have been repaired in the
system which has greatly reduced water loss overall.®

Water Supply Setup

The Bell Canyon watershed on the northwest side of Angwin provides water to St. Helena
Hospital in Deer Park and to the City of St. Helena, which relies on Bell Canyon Reservoir for
almost half of its drinking water (Figure 10). And The Conn Creek watershed flows to the south
side of Angwin and down to Lake Hennessy Reservoir, providing nearly 70% of the potable
water supply for the City of Napa.

Deer Park also has a 75,0000-gallon tank that uses gravity to supply water to hydrants and
properties in Deer Park, however, not to Angwin. Two maps of the current fire hydrant locations
can be found on the following pages (Figure 11a & Figure 11b).

Angwin does currently have backup generators to operate the system during power outages,
however, in the case of a wildland fire in the forests and/or canyons of Howell Mountain, this
water supply may be rendered unusable due to sediment impacting both the quality and healthy
functioning of the watershed.

9 https://www.hmmwco.com/history.html
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Figure 10. Bell Canyon Reservoir service area map.
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Figure 11a. Fire hydrant location map within the Angwin FSC.
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Figure 11b. Fire hydrant location map (continued from previous page) within the Angwin FSC.
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Access

In general, access to the interior of Angwin is good and access to the boundaries is poor.
Howell Mountain Road is the primary ingress/egress road into the area, running all the way
across Angwin in the northeast-southwest direction. It connects to Pope Valley Road in the
Pope Valley FSC to the northeast, as well as Deer Park Road in the Deer Park FSC to the
southwest. Ink Grade is another ingress/egress route, connecting with Pope Valley Road at the
northernmost point of the Angwin FSC area. There are several smaller local roads that lead into
neighborhoods in the center and west of Angwin, allowing for additional access. Some of these
roads are dead ends or loops, but others connect to White Cottage Road, which runs parallel to
Howell Mountain Road for roughly half the width of the Angwin area.

Most roads are barely two lanes with no shoulders. In some areas, pavement is generally good,
though in other areas pavement needs repair. Some curves are simultaneously sharp and
steep. Some roads extending from the main arterials of Angwin to its periphery are long and
narrow with only one way in and out for numerous residences. In addition, some residences are
served by long shared driveways. Where locked gates exist, emergency response can be
delayed, or fire inspections discouraged. Regardless of the condition of the roadbed, access
can be blocked by roadside vegetation. Trees can fall, blocking passage or vegetation can burn
with such intensity that emergency response and evacuation cannot occur. See map on next
page (Figure 12).

Most roadsides have abundant roadside vegetation. This vegetation could block the road while
burning, and after, as trees fall (a common event during a fire). Roadside vegetation has not
been maintained on many of the roads or driveways within the Angwin area and could prove
significant in the event of a fire.

Photo 8. Vegetation along Ink Grade Road
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Ink Grade

White Cottage

— \ Howell Mtn Road

Figure 12. Access and street map of Angwin FSC area (shown with red outline).
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Hazard Ranking

The entirety of the Angwin area is within CAL FIRE’s State Responsibility Area (SRA) and was
determined by CAL FIRE to carry at least a moderate fire hazard (Table 5). In their fire hazard
assessment, they show 48% of the area is categorized as a Very High Fire Hazard Severity
Zone. A smaller area was classified as High (20%), with the remainder categorized as Moderate
(32%).

Table 5. Fire hazard severity zone by area (acres) within Angwin area boundary (CAL FIRE, 2023 —
current version).

Fire Hazard Severity Zone Acres Percent (%)
Moderate 365.39 3%
High 2,687.59 23%
Very High 8,834.24 74%
Low Hazard or Outside of SRA 0 0%

See map on next page (Figure 13).

Photo 9. Pre-treatment conditions in Pacific Union Forest
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Land Use Distribution and Neighborhoods

Residential development, on large lots is generally scattered following the winding road network.
Vineyards are located among residences, and some are newly developed large lots on the edge
of the community.

Much of the Angwin area is comprised of land designated as agricultural. These parcels account
for approximately 39% of the total area (Table 6).

Vacant lands also make up a significant portion of the land area, accounting for 33% of the total.

Residential lands (approximately 23%) account for most of the other areas within the Angwin.
These lands are generally adjacent to vacant and commercial lands.

Commercial parcels account for approximately 3% of the Angwin area and are mostly found on
or adjacent to the Pacific Union College campus.

Most Vineyard and Vacant parcels are large enough that the landowners can influence fire
behavior to protect their structures; structures are rarely within 100-ft of the neighboring parcel.

Table 6. Acres by broad land use and percentage of total within the Angwin area.

Category Parcel Count Acres Percent (%)
AGRICULTURAL 129 5928.44 38%
COMMERCIAL 17 299.64 2%
RESIDENTIAL 736 3576.1 23%
VACANT 181 5701.99 37%

39



Angwin Fire Safe Council Community Wildfire Protection Plan

Projects

The Angwin Fire Safe Council has identified over 70 Hazardous Fuels Mitigation projects, of
which about 55 are in progress or completed since 2016. The elements of this Plan have been
arrived at through a collaborative process, with the understanding that some elements of this
Plan will require outside funding, that some elements will be easier to accomplish than others,
and that all elements will take some time. Most projects to date have been creating fuel breaks
along ridge lines or existing dozer lines or trails, and roadside fuel reduction projects along key
ingress and egress routes. Increasingly projects have also included prescribed burns, both pile
and broadcast.

These projects have historically focused on the outlying areas around the community's
perimeter. The Angwin Fire Safe Council will continue to collaborate with neighboring Fire Safe
Councils and partners, such as the Land Trust of Napa County, on projects to mitigate fuels,
improve wildfire resilience, and maintain key fire lines. In 2023, the Council collected areas of
high concern from neighbors and created a community-identified priority list to be considered as
home hardening and defensible space projects around homes begin to be possible with
increased funding. The tables and figures below (Table 7 and Figure 14) summarize completed

projects. Table 8 describes proposed projects in this CWPP. Figure 15 shows projects that
have been proposed both by this CWPP and by NCFF.

Table 7. Completed Hazardous Fuels Reduction Projects 2016-2024. The term “NEW PROJECT”

indicates it was a new project since the previous CWPP was adopted and shows accomplishments since

then.
Name Project Type Status New or Maintain
Linda Falls - Falls Rd Clearing Dirt or Rural Road Maintenance NEW PROJECT
Linda Falls / Land Trust Fuel Break Maintenance NEW PROJECT
Fuel Break Fuel Break Maintenance NEW PROJECT
Linda Falls Powerline & Falls Rd Fuel Break Maintenance NEW PROJECT
Cold Springs Rd Fire Access Roadside Expanded Maintenance
Ink Grade Roadside Roadside ROW Maintenance NEW PROJECT
Audubon Cheyney Preserve Forest Health Forest Health Maintenance NEW PROJECT
Friesen Lakes Watershed Forest Health Forest Health Maintenance NEW PROJECT
Glendale Ranch/Linda Falls Preserve Forest Health Maintenance NEW PROJECT
Forest Health
Pacific Union College Forest Health Forest Health Maintenance NEW PROJECT
Summit Lake to Ink Grade Forest Health Forest Health Maintenance NEW PROJECT
Mastication Yr 1 (Fuel Reduction) Forest Health Maintenance
PUC Campus Fuel Break Fuel Break Maintenance NEW PROJECT
PUC WUI Fuel Break Maintenance NEW PROJECT
Rancho LaJota & Linda Falls-Thinning / Fuel Break Maintenance NEW PROJECT
Piling
Rancho LaJota & Linda Falls - Mastication Fuel Break Maintenance NEW PROJECT
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Rancho LaJota & Linda Falls - Pile Burning | Fuel Break Maintenance MAINTENANCE
PUC Ridgeline Fuel Break Fuel Break Maintenance NEW PROJECT
Rancho LajJota - Cold Springs & Linda Falls Fuel Break Maintenance NEW PROJECT
Randy Dunn Property Mastication Maintenance NEW PROJECT
Cade Mastication Maintenance NEW PROJECT
Friesen Dr (to Lookout Point) Roadside Expanded Maintenance NEW PROJECT
Summit Lake Drive Roadside Expanded Maintenance NEW PROJECT

Howell Mt Roadside Expanded Maintenance MAINTENANCE
Ink Grade Roadside Expanded Maintenance MAINTENANCE
College Avenue Roadside Expanded Maintenance NEW PROJECT
White Cottage Roadside Expanded Maintenance NEW PROJECT
Howell Mt Rd Hazard Tree Removal Roadside Expanded Maintenance MAINTENANCE
Ink Grade Roadside Roadside ROW Maintenance NEW PROJECT
Las Posadas Rd Roadside ROW Maintenance NEW PROJECT
Cold Springs Rd Roadside ROW Maintenance NEW PROJECT
White Cottage Rd Roadside ROW Maintenance NEW PROJECT
Sunset Dr Roadside ROW Maintenance NEW PROJECT
Clark Way Roadside ROW Maintenance NEW PROJECT
Toyon St Roadside ROW Maintenance NEW PROJECT
McReynolds Drive Roadside ROW Maintenance NEW PROJECT
Mariposa Drive Roadside ROW Maintenance NEW PROJECT
Sky Oaks Drive Roadside ROW Maintenance NEW PROJECT
Smith Way Roadside ROW Maintenance NEW PROJECT
Summit Lake Rd Roadside ROW Maintenance NEW PROJECT
Edgewood Place Roadside ROW Maintenance NEW PROJECT
Liparita Rd Roadside ROW Maintenance NEW PROJECT
Manzanita Drive Roadside ROW Maintenance NEW PROJECT
Newton Way Roadside ROW Maintenance NEW PROJECT
Diogenes Drive Roadside ROW Maintenance NEW PROJECT
Eastern Ave Roadside ROW Maintenance NEW PROJECT
West Lane (intersection) Roadside ROW Maintenance NEW PROJECT
Brookside Drive Roadside ROW Maintenance NEW PROJECT
Howell Mt. Rd Trees Roadside ROW Maintenance NEW PROJECT
Wildlake Roadside Expanded Roadside Expanded Maintenance NEW PROJECT
Thinning from Below + Hand Pile Yr 1 Forest Health Maintenance NEW PROJECT
(Fuel Reduction)

Mastication & Thinning from Below + Forest Health Maintenance NEW PROJECT
Hand Pile (Fuel Reduction)

Pile Burning Forest Health Maintenance NEW PROJECT
Broadcast Burning Forest Health Maintenance NEW PROJECT
Reforestation Forest Health Maintenance NEW PROJECT
Herbicide Treatment Forest Health Maintenance NEW PROJECT
Angwin FSC Planning Planning & Risk Maintenance NEW PROJECT

Assessment
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Friesen Drive to Lookout Point Roadside | Roadside Expanded ‘ Maintenance ‘ NEW PROJECT

Figure 14. Completed projects in the AWFSC area’. The gold color denotes the Angwin FSC boundary.

10 https://napafirewise.maps.arcgis.com/apps/dashboards/644c3fbd5¢c734912bc053594500bea72
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Table 8. Planned/Proposed Fuels Mitigation projects awaiting funding and project plans.

Name Project Type Status New or Maintain
Friesen Lakes Forest Health Funding Needed NEW PROJECT
Watershed Forest

Health

Old Howell Mountain | Fuel Break Funding Needed NEW PROJECT
to Linda Falls

Trailhead WUI

Angwin PUC WUI Fuel Break Funding Pending NEW PROJECT
Old Howell Mountain | Roadside Expanded | Funding Pending NEW PROJECT
Summit Lake Drive Roadside Expanded | Funding Pending MAINTENANCE
Roadside

Wildlake Preserve Forest Health Funding Pending NEW PROJECT
Forest Health
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Figure 15. Planned/Proposed projects in the AWFSC area.
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Community-ldentified High-Risk Neighborhood Areas

Figure 17 below shows the high-risk neighborhoods in the community. The yellow areas on the
map were identified through a community involvement process, where 22 areas were identified
as needing more assessment and development of a plan to address. The projects are listed with
approximate acres below the map.

Table 10. Projects in community-identified high-risk neighborhoods.

Project Name Approx. Acres
South Las Posadas Rd Forest Thinning 306.31
East Las Posadas Rd Forest Thinning 211.31
South Cold Springs Forest Thinning 33.56
West Cold Springs Forest Thinning 91.54
Four Corners North Fuel Break 18.11
White Cottage South - Westside Woodland Thinning 31.65
College Ave / Circle Drive Fuel Break & Dead Tree Removal 12.95
Lower Brookside Fuel Break 10.17
Howell Mtn Rd / Edgewood Fuel Break 4.44
College Ave Fuel Break 11.22
College/Clark Fuel Break & Dead Tree Removal 0.80
White Cottage South / Liparita Woodland Thinning 9.23
Howell Mtn Rd / McReynolds Drive Fuel Break 7.62
Howell Mtn Rd / Lloyd Lane / Hill Rd Fuel Break 15.75
Howell Mtn Rd / Belleau Field Fuel Break & Forest Thinning 32.64
Howell Mtn Rd / Lukens Place Fuel Break 23.80
Howell Mtn Rd / Edgemont Place Fuel Break 17.93
Linda Falls Terrace South Fuel Break 6.22
Edgemont Place East Fuel Break 2.02
Summit Lake Drive Mid Fuel Break 14.55
Summit Lake Dr West Fuel Break 10.17
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Figure 17. Map of community-identified high-risk neighborhoods.
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Firewise USA Recognition

During the process of developing the Community Evaluation for the CWPP, the NFPA Risk
Assessment form was drafted and circulated for comment (Appendix A). Similarly, the NFPA
process for compiling an Action Plan was folded into the process of prioritizing projects to
accomplish. Suggested actions were presented and circulated, and a poll was taken to prioritize
those actions. New suggestions for actions were incorporated and the Action Plan was finalized
(Appendix B). Volunteer hours and funding dedicated to Firewise USA efforts were compiled.
The application was reviewed by CAL Fire.
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Approval Signatures

The Angwin Community Wildfire Protection Plan was developed collaboratively and in
consultation with interested parties, including Napa Communities Firewise Foundation, Napa
County Fire Department, CAL FIRE, and the residents of the Angwin community.

The Plan identifies and prioritizes areas for hazardous fuel reduction treatments and
recommends other types and methods of treatments that will protect the Angwin Community.

The following entities acknowledge the receipt of this Community Wildfire Protection Plan:

Acknowledged: ekt Loty Date: 04/25/2026

Anne Cottrell (Apr 25, 2026 06:54:13 PDT)

Anne Cottrell, Supervisor, Napa County District 3

Acknowledged: ~““ 7 _Date: 04/27/2026
Matt Ryan, Unit Chief, CAL FIRE and Fire Chief, Napa County Fire Department

The following individuals agree with the contents of this Community Wildfire Protection Plan:

Agreed: Christopher Thompson (Apr 27, 2026 08:06:35 PDT) Date: 04/27/2026
Christopher Thompson, Chairman of the Board, Napa Communities Firewise Foundation

Ag reed: 'Lgren Larin (Apr 27, 2026 09:59:05 PDT) Date: 04/27/2026

Lauren Larin, Lead, Angwin Fire Safe Council
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Appendix A
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Appendix B
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Appendix C

Carbon Emission Polices

The State of California and Napa County have both committed to support policies and
management actions with the goal of reducing carbon emissions and increasing carbon storage
(also known as carbon sequestration) to achieve net carbon emissions in the years to come.

In recent policy and management frameworks, both State and County policies are linking
carbon sequestration goals with hazardous fuels reduction and wildfire risk mitigation. Napa
County Regional Climate Change Action Plan (RCCAP)' and California Climate Action Plans?
illustrate the trade-offs between managing wildfire risk with short term carbon increases through
vegetation management, and preserving the long term carbon by preventing severe and
extensive wildfire. These programs work to reduce hazardous fuel conditions with the goal of
protecting ecosystems and communities from wildfires and the vast amounts of greenhouse gas
and carbon that they release.

In addition to fuel hazard reduction, state policy (e.g., AB 323) aims to maintain and increase net
carbon sequestration rates in forests and other natural lands. Programs such as CAL FIRE’s
Wildfire Prevention Grants and Forest Health Grants are providing support for vegetation
treatments that reduce wildfire hazard while maintaining or enhancing ecosystem carbon
storage. These programs are often funded through California Climate Investments (cap-and-
trade revenue) and prioritize reducing greenhouse gas emissions from wildfires and improving
long-term carbon sequestration through healthier vegetation and forests. These projects are
grounded in the recognition that reducing fuel loads lowers the probability and severity of
catastrophic wildfire—and thus the massive carbon emissions associated with such events—
while also improving ecosystem resilience.

Scientists and land managers recognize that trade-offs exist between different hazardous fuels
treatments when carbon sequestration is also a goal. Prescribed fire mimics natural fire
regimes, reducing surface fuels that contribute to catastrophic wildfire and promoting fire-
tolerant vegetation; however, it releases carbon immediately during burning, with sequestration
benefits realized over the longer term as forests recover and store carbon in wood and soils.
Mechanical treatments such as thinning or mastication reduce fuel continuity and can improve
growth conditions for remaining trees, potentially increasing overall carbon growth rates, but
they often require heavy machinery that emits greenhouse gases and can disturb sails.
Targeted grazing—using livestock to consume fine fuels like grasses and shrubs—can reduce
fuel loads with relatively low fossil fuel inputs and some ecological co-benefits, such as
improved plant diversity and soil health that support carbon sequestration. Grazing, however,
may not be suitable in all ecological contexts and its effectiveness varies with timing, stocking
rate, and landscape configuration.

Overall, policy and practice in California and Napa County seek a balanced portfolio of
approaches that reduce wildfire risk while enhancing carbon sequestration. Integrative
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planning—such as prioritizing fuels treatments that maintain forest productivity, using prescribed
fire where ecologically appropriate, and incorporating low-impact methods like grazing where
feasible—helps maximize climate and community resilience benefits. Effective implementation
also requires ongoing monitoring, adaptive management, and community engagement to
navigate ecological, logistical, and emissions trade-offs inherent in different fuel reduction
strategies.
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