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Marijuana, cannabis, pot, grass, weed, ganja, dope, Mary Jane, herb, reefer, hemp,
flowers, buds, hash, oils, or shatter. Whatever it’s called or however it’s processed for
consumption, this plant native to Central Asia has been grown, used, and ingested by
humans for probably 10,000 years. The hemp form of marijuana was one of the first
plants cultivated for fiber and food. In 5000 BC, the Chinese were using hemp for rope,
clothes, shoes, and paper. Some of the earliest known uses of marijuana’s psychoactive
properties were by the Assyrians, and by 500 BC this use had spread to Northern Asia,
Eastern Europe, Arabia, and Northern Africa. The classical Greek historian Herodotus
(ca. 480 BC) reported that the inhabitants of Scythia would often inhale the vapors of
hemp-seed smoke, both as ritual and for their own pleasurable recreation.

In the New World, hemp was brought to South America by the Spaniards in the 1500s
and was grown in Chile, mainly for producing rope for rigging on naval ships. One of
the earliest known records of hemp in North America was its cultivation by Native
Americans in Virginia in the early 1600s. Of course, our founding fathers grew hemp
alongside cotton and tobacco as an important crop for rope, textiles, and paper.

1Ross Taylor & Associates, rossntaylor@sbcglobal.net, North Coast & High Deserts Regional
Representative of the SERCAL Board of Directors

Cannabis in California —
A Crash Course  by Ross Taylor1, Issue Editor

continued next pageWhen high school students are lured by pushers to try
marijuana, melodrama ensues — from a hit and run
accident to manslaughter, suicide, attempted rape,
hallucinations, and addiction’s descent into madness.
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Cannabis in California continued

resulting in a seedless and more potent cannabis. By the early
1970s, this technique arrived in Humboldt County, which was to
become one of the nation’s most famous centers of high-quality
cannabis production. California growers received an unintentional
advantage from the U.S. government, which in the 1970s began
spraying cannabis fields in Mexico with the herbicide paraquat.
Fears of contamination led to a drop in demand for cheaper
Mexican cannabis, and a corresponding increase in demand for
California-grown cannabis. By 1979, 35% of cannabis consumed
in California was grown in-state. 

The second boost to California’s black market cannabis economy
was the formation of the Campaign Against Marijuana Planting
(CAMP) in 1983. CAMP was a multi-agency law enforcement task
force managed by the California Bureau of Narcotic Enforcement
and composed of local, state, and federal agencies organized
specifically to eradicate illegal cannabis cultivation and trafficking
in California. With more than 110 agencies participating, CAMP
was the largest law enforcement task force in the United States.
CAMP’s stated primary objectives include “reducing the supply of
marijuana to the illegal drug trade by eradicating the large
marijuana crop sites; increasing public and environmental safety
by removing marijuana growers from public and private lands;
investigating indoor growing operations; deterring potential
growers; and promoting public information and education on
marijuana.” One of the unintended consequences of CAMP was

Popularized in the U.S. around the mid-19th century — used
mostly for its therapeutic benefits in the treatment of a wide range
of medical conditions — the medical use of cannabis continued
into the early 20th century when recreational use began to emerge,
introduced to the U.S. by Mexicans fleeing the dictatorship of
President Porfirio Díaz. As its use spread north of the border,
cannabis became stigmatized due to strong anti-Mexican
sentiments that had taken hold.

Throughout the 20th century, recreational use of marijuana in the
United States remained on the fringe of society, owing to
propaganda such as the 1936 film, Reefer Madness, which was
financed by a church group and initially released under the title,
Tell your Children. After the non-medical use of cannabis had been
banned in every state, it was then outlawed at the federal level
following the passage of the Marihuana Tax Act of 1937. In the
following years, cannabis remained mostly an underground drug
although the beatniks of the 1950s and the hippie counterculture
of the 1960s resulted in wider use of marijuana. Cannabis was
officially banned for any use (medical included) with the passage
of the Controlled Substances Act of 1970. The first efforts to
advocate for federal drug policy reform to decriminalize marijuana
began in the early 1970s. 

In the 1960s–1970s, growers in California had developed the
sinsemilla (“without seeds”) method of producing cannabis,
uprooting the male plants before they could pollinate the females,

continued next page

During the 2018 Campaign Against Marijuana Planting program, law enforcement task forces eliminated 254 illegal grow operations and
eradicated 614,267 marijuana plants. CAMP task force teams also made 52 arrests and seized 110 weapons statewide. But the number of plants
eradicated during this 12-week operation was less than half of the 1.26 million plants eradicated by CAMP in 2017 and the more than 1.5 million
illegal marijuana plants eradicated by CAMP in 2016. Beyond the most obvious difference — this is the first year cannabis has been legal in
California — the more than 688,000 acres burned in the Mendocino Complex and Carr fires, where state authorities said illegal marijuana grows
are more common, also played a key role.
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Cannabis in California
continued

p Unscreened and/or excessive water diversions, often without
legal water rights

p Unpermitted development in floodplains

p Poorly situated diesel storage tanks lacking spill containment

p Highly volatile butane hash extraction conducted in amateur
laboratories, often with inadequate ventilatio. 

p Widespread application of fertilizers, herbicides, fungicides,
insecticides, and rodenticides 

In turn, impacted habitats provide opportunities for rehabilitation
and restoration. For example, Assembly Bill 243 directs CDFW to
restore watersheds impacted by cannabis cultivation in key areas of
Coastal Northern California. Funds were set aside and the
Cannabis Restoration Grant Program was created. In 2017, CDFW
awarded $1.3 million for restoration projects in watersheds
impacted by cannabis cultivation within California’s Northern
Coastal area. The State Water Board also has programs to assist
cannabis growers towards legalization and use of best management
practices; it also operates an abatement program focused on a list
of priority watersheds that are important for listed salmonid
(www.waterboards.ca.gov/water_issues/programs/cannabis). 

The following articles include perspectives from the U.S. Forest
Service in southern California on cannabis cultivation on public
lands, enforcement efforts by the California Department of Fish
and Wildlife in northern California watersheds, and a grassroots
effort to address cannabis issues and environmental impacts on a
community, watershed-based level in Humboldt County.

driving the prices of prized Northern
California cannabis from around
$1,500/pound to upwards of $4,000/pound.
This spike in prices led to the start of what
has been coined the “Green Rush”, the latest
boom-and-bust resource extraction to occur
in California (think gold, lumber, salmon,
etc.). The Green Rush brought out-of-state
people as well as foreign entities into
California to cash in on the increased
demand and value placed on high-quality,
California-produced cannabis. Many of
these green rush growers lacked the
ecological and community-based values
inherent of some of the early “back-to-the
land” cultivators. The CAMP program also pushed growers deeper
into the woods and watersheds and began the proliferation of
remote indoor grows with lighting systems powered by diesel-
powered generators.

The next boost to California’s black market cannabis economy was
the passing of Proposition 215, the Compassionate Care Act,
which legalized medical marijuana. With Prop 215, patients (and
designated Primary Caregivers) with a valid doctor’s
recommendation were allowed to possess and cultivate marijuana
for personal medical use. Prop 215 was eventually expanded to
form and protect a system of collective and cooperative cultivation
and distribution. The major unintended consequence of Prop 215
was that medical recommendations were wildly written for many,
most likely healthy people, who then combined their “215 cards” to
operate large collective grows. Significant amounts of Prop 215
collective-produced cannabis was destined for the nationwide
recreational black market. 

By 2010, nearly 80% of cannabis bought, sold, and consumed in
the U.S. was grown in California. A 2015 ArcView Group report
stated that it was the fastest-growing industry in the U.S. The
industry in the U.S. is expected to grow from $2 billion in 2014 to
more than $10 billion in 2018, depending on legalization
outcomes, and by one estimate, could exceed $35 billion in 2020.
In 2016, a GQ article stated that cannabis was second only to corn
as the most valuable crop grown in the U.S.

This issue of Ecesis is devoted to cannabis because of the
environmental impacts caused by the mostly unregulated land
management and cultivation practices used by many cannabis
growers and producers. These practices include:

p Unpermitted grading and tree removal for grow sites

p Poorly constructed roads for access to remote grow sites 

Recently graded land and cannabis plants awaiting planting.  See page 7
for related article. Photo courtesy California  Department of Fish and
Wildlife.
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Illegal marijuana (Cannabis sativa) cultivation on National Forest
System (NFS) lands is a major threat to natural resources that has
been increasing for the past two decades, with the majority of grow
sites (83%) located on NFS lands in California (U.S. Office of
National Drug Control Policy 2012). The U.S. Office of National
Drug Control Policy (2012) documented that land management
agencies within California reported a 300% increase in the number
of grow sites from 2006 to 2010, with approximately 44% of all
illegal outdoor marijuana plants being seized by enforcement
agencies on NFS lands (Koch et al. 2016). For example, during the
recent Thomas Fire (2017) on the Los Padres National Forest
(LPNF), 53 illegal marijuana grow sites were destroyed during the
wildfire that consumed 181,333 acres of NSF lands (total fire
acreage = 281,893). It is unclear how the legalization of
commercial marijuana production and consumption in California
will affect illegal cultivation on NFS and other federal lands.
Regardless, there are serious and far-reaching legal, social, public
health, and natural resource management implications associated
with these sites. Health and environmental issues surrounding
illegal marijuana cultivation on public lands are generally
unknown to the general public because few individuals frequent
federal lands, especially the remote locations where marijuana is
grown, and most people are uninformed about the impacts of this

activity on wildlife and people. Regarding the last point, most law
enforcement officers are not trained to handle these often
unlabeled toxicants and when they have, suffered numerous
dermatological, neurological, and respiratory ailments. As a result,
these highly toxic chemicals may be left at grow sites until properly
trained personnel can handle them, driving up costs, or if
unmitigated, remain as a threat until removed (Figure 1). 

The impacts of illegal marijuana cultivation on stream and
terrestrial life are broad, including: 

p Reductions in stream flows by diverting, grading, and burying
streams (Figure 2)

p Destruction of riparian vegetation that shades streams,
reduces water temperatures, and provides cover and food
resources for aquatic life

p Loss and fragmentation of stream and terrestrial communities
owing to increased land clearing and soil erosion

p Increased nutrient loads through the use of commercial
fertilizers and dry laundry detergents at grow sites

p Addition of banned and illegal toxic substances such as
biocides (e.g., rodenticides, pesticides), which can
contaminate food resources and kill the animals that eat them
(Figures 3 and 4) 

From left:  Figure 1. Plastic bottle of Carbofuran found at a marijuana grow site on the Los Padres National Forest. Carbamate pesticides are
endocrine disruptors and highly toxic to vertebrates. Growers use Carbofuran to kill animals (e.g., deer, bears, raccoons) that graze marijuana
plants.  Figure 2. Diverted stream flows used to form an artificial storage pond for drip irrigation to individual marijuana plants. Each plant uses
an average of 7 gallons of diverted stream water per day (Bauer et al. 2015). 

continued next page

Illegal Marijuana Grow Sites on National
Forest System Lands of Southern California
by Kristie Klose, PhD1  Photos courtesy the author.

1Forest Fisheries Biologist, Los Padres National Forest,
kristieaklose@fs.fed.us
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p Introduction of human feces and urine

p Loading of potential toxicants, such as complex hydrocarbons
and petroleum products, to streams and rivers, which reduce
water quality and endanger aquatic life, and 

p Bioaccumulation of toxins in tissues of numerous species of
mammals, birds, fish, and other aquatic biota through direct
consumption and via predation on contaminated prey, with
repercussions for animal reproduction, offspring health,
increased susceptibility to predation, reduced longevity, and
morbidity (Thompson et al. 2013).  

All of the above impacts alter the abundance and diversity of
aquatic and terrestrial life, with implications for listed species (e.g.,
California condor, southwestern willow flycatcher, California red-
legged frog, Southern California steelhead, arroyo toad),
particularly those with isolated populations, leading to possible
local extinctions. 

It is unclear how illegal marijuana grow sites contribute to the
increased incidence of wildfires in California; however, it is well-
known that humans start 95% of wildfires in southern California,
particularly in areas where human activities intrude into wildlands
(Syphard et al. 2007). In southern California, the fire return
interval (FRI) for chaparral and serotinous conifer forests
historically ranged from 30 to 100 years (Keeley et al. 1999), but
today many lower elevation shrublands exhibit FRIs of 10 to 20
years (Safford 2007). Wildfire impacts on vegetation and soils can
vary tremendously depending on fire severity, frequency, extent,
and timing, as well as on the landscapes in which they occur

(Keeley 2009). Where soil burn severity is high, toxic substances
and infrastructure associated with marijuana grow sites can be
released to the atmosphere where they severely degrade air quality.
Where burn severities are moderate, soils may become
hydrophobic and highly erosive (DeBano 2000). Depending on
landscape slopes, soil composition, and the degree of vegetation
destruction, these contaminants can be carried downslope, often
into drainage streams, through dry ravel erosion, runoff, and
debris flows, contaminating even broader areas (Verkaik et al.
2013). Moreover, the fate, pathways, and current and legacy
ecological impacts of biocides on ecosystems are largely unknown.
Finally, the impacts of marijuana grow operations on air and water
quality, water quantity (7 gallons/plant/day), land degradation,
and the incidence of wildfires, as well as grower protection of their
sites (high-caliber assault rifles, booby traps) has numerous
potential impacts on human safety and health.  

California contains the greatest number of plant and animal
species in the US, with the Los Padres National Forest alone
supporting 2,000 plant species and 468 fish and wildlife species,
with 23 animal and 4 plant species designated as federally
threatened or endangered. Southern California, in particular, has
experienced a prolonged drought (2012–2018), increased wildfire
severity and frequency, increased air and water temperatures, and
reduced stream and river flows associated with climate change, all
with repercussions for aquatic and terrestrial wildlife. Stream
systems have become increasingly fragmented, effectively isolating
populations, engendering genetic bottlenecks, and causing local
extinctions. The additional, negative environmental impacts of

Illegal Marijuana Grow Sites on National Forest System Lands continued

From left:  Figure 3. Dead adult black bear carcass at grow encampment. It is unclear whether the bear was shot, poisoned by carbamates, or
other banned chemicals which are commonly used.  Figure 4. Black bear meat (jerky) hanging on lines to dry and consume over several weeks
by the marijuana growers. 

continued next page
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marijuana grow sites damage ecosystems already subject to
multiple stressors, pushing them into new degraded realms from
which they cannot return. 

Federal drug laws dictate that the cultivation of marijuana on
public lands is illegal. For land management agencies, the
identification (e.g., using aircraft and drones), removal, and
restoration of marijuana grow sites, and increased public
education and awareness, are necessary to prevent or mitigate the
deleterious environmental and health consequences of illegal grow
operations.  
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Illegal Marijuana Grow Sites on National Forest System Lands continued

Many thanks to our generous 2018 conference sponsors!
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For more than ten years, state and non-government scientists have
investigated the environmental impacts of cannabis cultivation.
California Department of Fish and Wildlife (CDFW) discovered
early on that this industry directly and indirectly impacts aquatic
habitats. Streams, wetlands, and associated riparian habitat are
modified through road and reservoir construction, water
withdrawals for cannabis irrigation needs, and grading adjacent to
and within these habitats. Fertilizer and pesticide use, diesel fuel
spills, and sediment discharge from construction activities impair
water quality. We focused much of our impact assessment efforts
on aquatic habitats because much of the industry’s rapid
expansion, colloquially referred to as the Green Rush, occurred in
watersheds deemed critical to the survival and recovery of State
and federally listed salmon and steelhead trout populations. 

More recently, our research and investigative focus has turned to
terrestrial impacts. As the Green Rush continued apace, steep

mountainous terrain covered in second growth Douglas fir, coastal
redwood forests, and increasingly rare oak woodlands received
much of the development pressure. Outdoor cannabis cultivation
sites (which is now undertaken predominately in greenhouses)
and their associated support infrastructure require the clearing of
forests and grading of hillslopes to establish flat and exposed sites
(Figure 1). Through aerial imagery, we have watched the once
remote and forested landscape of Northwestern California
transform into a patchwork of cannabis farm clearings accessed by
reopened legacy logging roads. Habitat fragmentation and its
effects on northern spotted owl (Strix occidentalis caurina), Pacific
fisher (Pekania Pennanti), and other listed and sensitive species
now dominate our conservation discussions.

Due to the legalization of commercial production and sales, a sea
change is occurring in today’s cannabis cultivation industry that
brings new threats to our resources. Once relegated to the remote
Emerald Triangle region of California, which includes Humboldt,
Trinity, and Mendocino counties, the industry is now rapidly

Figure 1. New cultivation site on recently cleared and graded forest lands. Photo courtesy CDFW.

continued next page

Cannabis Confounds Conservation
by Scott Bauer1

1Senior Environmental Scientist Supervisor, CDFW Watershed
Enforcement Team, Scott.Bauer@wildlife.ca.gov
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continued next page

expanding into deserts, the Sierra Nevada foothills, central and
southern California oak woodlands, and traditional agricultural
regions of the state. As the cannabis industry matures, we also bear
witness to the unforeseeable impacts of market forces. Price and
supply are fast becoming drivers of how cannabis is cultivated.
Once predominately grown in the full sun or greenhouses,
cannabis is now widely cultivated using lights (Figure 2). Lights are
used in greenhouses to control the plant photoperiod, which when
manipulated, leads to accelerated flowering and more harvests per

year. Lights require a power source, which in the Emerald Triangle
and other remote cannabis cultivation areas (where power lines do
not frequently exist) typically means a diesel generator must be
employed. 

Lights and generators create a host of environmental impacts
CDFW and others are still trying to fully understand. Recent
research tells us light pollution is disrupting the migration of song

Cannabis Confounds Conservation continued

Figure 2: Southern Humboldt cultivation sites emanating lights from greenhouses. Anonymous photo.

Many thanks to our generous 2018 conference sponsors!
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birds (Van Doren et al. 2017). What we don’t understand is how
lights from greenhouses in the deep woods affects nocturnal
hunters like the Northern spotted owl, fisher, and bats. We are also
curious to know how the forest itself is responding to these new
light sources. Does it positively or negatively affect tree growth or
cause early flowering? Also, how is the noise from generators
affecting terrestrial wildlife? Large diesel generators power entire
cultivation sites including the aforementioned lights, fans used to
cool and ventilate greenhouses, cannabis flower processing and
manufacturing, and domestic needs. There are literally thousands
of noisy generators in our forested hills, many of which run day
and night. How do these new artificial sound sources affect our
auditory wildlife predators and their prey?

Pesticide use at cannabis cultivation sites has always concerned
scientists. Dr. Gabriel and others have done excellent research
documenting their effects on northern spotted owl (Franklin et al.
2018) and fisher (Gabriel et al. 2013). Once predominately found
in trespass cultivation sites on public land, banned pesticides are
now being found on private lands as well. In 2018, CDFW has
observed both legal and EPA-banned pesticides, such as
carbofuran and methamidophos (Figure 3) on private land
cannabis cultivation sites. This is a new and troubling
phenomenon that affects both terrestrial and aquatic wildlife.
California strictly regulates pesticide use in the cannabis industry;
however, black market/illegal cannabis operates under no such
scrutiny. Even with increased staffing and enforcement of illegal
cultivation, there are still thousands of black market cannabis
cultivation sites where pesticide use is affecting our wildlife. It is
also possible that trespass cultivators, once operating primarily on
public lands, are now hiding in plain sight amongst the regulated
community, bringing their harmful farming practices to private
lands. 

Decades of unregulated cannabis cultivation has confounded state
conservation efforts at a regional scale. Legalization has expanded
the potential for new impacts to sensitive biological communities
statewide. Fortunately, regulatory agencies are quickly developing
the permitting and enforcement capacity to protect public trust
resources. Permitting of compliant cannabis cultivators is an
important first step to reducing the impacts of the industry and
conserving our public trust resources. However, enforcement of
existing laws on both the legitimate cultivation community and
unregulated black-market cultivation is vital to mitigating many of
the existing environmental impacts described above. Additional
research is necessary to advance our understanding of
environmental impacts associated with cannabis cultivation
activities in the various habitats cannabis cultivation is expanding
into within California. In the meantime, close collaboration

between state and local agencies and the newly regulated cannabis
cultivation community will help us conserve fish and wildlife
habitat and develop a sustainable future for this industry.
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Cannabis Confounds
Conservation continued

jFigure 3. Bottle of EPA-banned pesticide found on a private land
cultivation site in 2018, most likely methamidophos. Photo courtesy
CDFW.
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Multiple generations have perpetuated a boom and bust cycle on the
North Coast. The Tan Bark logging era at the turn of the century, the
redwood lumber industry of the 1930s and 1940s, the Gyppo logging
industry from the mid 1940s to mid 1960s, and the
corporate timber industry of present day —each
successive cycle has wrought further damage on the
wild landscapes and river systems of Humboldt
County. During the last go-around, these lands were
hit hard with the majority of merchantable timber
removed and the economy contracting, land was
sold for next-to-nothing, paving the way for the
growth of the cannabis industry. This parcelization
of the landscape into small, remote properties
resulted in increased population growth and development, and in
some places, a rich counter-culture that valued openness, ingenuity,
collaboration and neighborly goodwill. During this time many core

community institutions were established including watershed
restoration councils, community centers, radio stations, and more.
However, this development also resulted in further land use impacts

from year-round use of poorly installed roads,
higher water use, and a host of other urban-
wildland interface resource management issues. 

Many of these back-to-the-landers were “Mom and
Pop” growers; pioneers of high-grade sensimilla.
They developed distinct strains of high THC and
CBD cannabis, earning the counties of Humboldt,
Mendocino, and Trinity the “Emerald Triangle”
name-brand recognition. Within a couple of
generations, the back-to-the-land movement gave

way to massive growth in this black market industry; more and more
people flocked to the Emerald Triangle to join the “Green Rush”.
Many growers continuously expanded production, purchasing,

Cannabis and veggies at Briceland Forest Farm

continued next page

Tributary Collectives: A community-based
approach to addressing watershed-scale land-use
challenges in the Emerald Triangle
by Galen C. Doherty1 Photos courtesy the author.

1Sanctuary Forest Lands Program Director, galen@sanctuaryforest.org

“The health of
our waters is the

principal measure
of how we live on
the land.”—Luna

Leopold
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Tribal meeting in McKee Creek.

leasing or subletting additional properties, and cutting corners to
maximize profits at the expense of the environment and the people
who brought this industry into existence. 

As the cannabis industry is transitioning out of over 100 years of
prohibition, overproduction (among other factors) is resulting in
severe loss of profitability. At the same time,
many growers are facing immense regulatory
burdens to become compliant and operate in
a new legal market. During the final days of
the timber boom on the North Coast, many
loggers recognized they were cutting many
times over the growth rate, driving
profitability down through oversupply, and
taking forestry jobs away from future
generations. The green rush is only the latest
boom in the North Coast economy. Now,
folks are faced with an impending bust, and
as before, many of these small rural
communities — directly or indirectly reliant
upon cannabis-related income streams — will be substantially
negatively affected by the loss of this primary economic driver. People
who have lived their entire lives under prohibition are faced with (1)
Entering a brand new market and one of the most regulated
industries in the nation, (2) Taking their chances and continuing to
operate in the unregulated market, or (3) Relocating and retraining

into another profession. Traditional, small-scale producers are most
at risk, and face a legal market dominated by big agricultural
producers, increasingly strict environmental regulations, high fees
and taxes, and a maze of permit requirements from a myriad of
agencies. 

Historically, the Mattole River, located in
southern Humboldt County, experienced 3-
month dry spells during the summer season;
however, in more recent years this average
has increased to 4 months or more. This
longer dry season, combined with an average
increase in temperatures, has resulted in
significantly lower stream flows throughout
the watershed. Indeed, in the 65-year record
of stream flow at the Petrolia USGS gauge
station, 12 of the last 16 years have been
significantly below average. Past land use
impacts, including extensive road-building,
excessive industrial timber harvesting, and

removal of wood from streams, have resulted in an altered
hydrological regime characterized by increased winter runoff and
low-to-no summer stream flows. Human development, cannabis
related or not, has exacerbated these conditions. Excess sediment
from roads and erosion of topsoil has contributed to high sediment

Tributary Collectives continued

continued next page

“We envision a future in which
you enter the Whitethorn Valley
and see signs about the river, and

a symbol in every driveway
showing that this family is a part
of the water conservation effort.
There is restored groundwater

hydrology in the entire Mattole
headwaters, so even in the

drought years, the tributaries are
flowing.”—Tasha McKee, Sanctuary

Forest Water Program Director
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loads adversely effecting spawning gravels and filling in pools
necessary for summertime juvenile salmonid rearing habitat. Fish,
wildlife, and people who rely upon these water resources are faced
with a harsh new reality: tributaries running dry and the mainstem
Mattole becoming disconnected into
pools that continue to shrink until the
fall rains return. To address these
resource issues, non-profits including
Sanctuary Forest, Mattole Restoration
Council, Salmonid Restoration
Federation, and others, began working
with state agencies and private
landowners to develop solutions. This
resulted in the development of the
Storage and Forbearance Program —
whereby private landowners entered
into legally binding ‘no-pump’
agreements with Sanctuary Forest to
cease dry season diversions in
exchange for water storage adequate to
meet domestic needs. Other programs
worked to upgrade roads and stream crossings, implement salmon
habitat improvement projects, and more. 

With extreme low-to-no flows occurring in most streams, higher-
than-average temperatures becoming the new normal, and fish
populations continuing to slide, resource agencies are increasingly

concerned about addressing the cumulative impacts of all watershed
residents and all land uses. However, increasing regulatory and
enforcement pressures, not solely limited to the cannabis industry, are
also making it more difficult to address these issues in a pragmatic

way that results in effective long-term
solutions. Are you storing water on
your property diverted from a creek or
spring for more than 30 days? You’ll
need a Small Domestic Use
Registration (domestic water right)
for that. Want to sell vegetable
produce or trade cucumbers with your
neighbor? You’ll need a Small
Irrigation Use Registration
(commercial water right) to do that.
Both of these water rights may
necessitate a 1600 Lake/Streambed
alteration agreement with the
California Department of Fish and
Wildlife (CDFW), and during a site
visit they may mandate strict

forbearance protocols forcing you to stop diverting and invest in
more storage (costing upwards of $50,000 depending on the length of
the forbearance season and the amount of water you need), or
require you to address legacy land use impacts—many of which
occurred 40–70 years previously. Between navigating the County,

Tributary Collectives continued

Many thanks to our generous 2018 conference sponsors!

“Officials need to recognize that there are
simply too many people on the landscape to

enforce their way to regulatory
compliance... and compliance will not result

in the restoration of this ecosystem.
Landowners need clear incentives from

their local and state institutions that
encourage adoption of best management
practices… otherwise the participation of
small private landowners will continue to

lag and resource management agencies will
continue to struggle to make meaningful

improvements in land management
practices.”—Steve Madrone, 5th District

Supervisor Elect, Humboldt County

continued page 14
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SERCAL’s 26th Annual Conference will be held in downtown
Santa Barbara — walking distance from the beach, many
hotels, and great restaurants. Weather permitting, we will
enjoy our conference meals and breaks al fresco in this
beautiful outdoor setting.

Sponsor booths will be displayed in the Santa Barbara
Room — the heart of the conference — the location of our
plenary and technical presentations, Wednesday evening’s
poster reception, raffle displays, and networking between
sessions.

We are happy to handle arrangements via online,
snail mail, or a combination of the two, whatever

works best for you. Please contact Julie at
julie.sercal@gmail.com with questions. 

Please join as a sponsor! 

To sign up as a sponsor and for
more information, visit: 

sercal.org

Beyond Recovery: Restoration for the Future
The ecological systems of our beautiful state of California are under almost constant siege from one or more of the
impacts from the past (historical land use practices and extensive development), the present (prolonged droughts,
history-making wildfires, flooding, and massive mudslides), and the future (climate change and increasing human
pressures). Looking beyond recovery, our collective restoration expertise and efforts must work towards models
of resiliency that will address ecosystem recovery for both today's and for tomorrow’s generations.

Please join our gathering of habitat restoration experts to
contribute and learn from partners on how best to apply
state-of-the-art restoration lessons and approaches.
Participants will have the opportunity to share the science,
art, and passion of ecological restoration as we look towards
future challenges and opportunities.

Whether you work statewide or locally along the Central
Coast, we look forward to your participation at SERCAL’s
26th Annual Conference in Santa Barbara.

— SERCAL 2019 Conference Co-Chairs
Mauricio Gomez South Coast Habitat Restoration

and Will Spangler H. T. Harvey & Associates 

2019

Tiger lily in Carpinteria Watershed after the Thomas Fire. Photo courtesy Mauricio Gomez
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State Water Resources Control Board, North Coast Resource Quality
Control Board, and California Dept. of Fish and Wildlife, landowners
often choose to get by without permits. And to date, a lack of
adequate incentives, education, or enforcement by these agencies has
only encouraged this behavior. These strict regulations come with the
intention of protecting water sources for humans, fish, and wildlife
and improving land management practices, but oftentimes they are
unnecessarily complicated, take several years to work through, are
overly burdensome to small landowners, and lack any real incentives,
especially for those just trying to make ends meet.

In 2015, thanks to funding from CDFW and the Grace Us
Foundation, Sanctuary Forest began an outreach and education effort
in six tributaries to the Mattole River with the purpose of increasing
cooperative solutions to shared problems. Extreme low flows, poor
roads, heavy fuel loads, and so many more resource management
issues are bigger than any one landowner can address. To tackle
these problems in a cost effective and timely manner people need to
work together! Our vision was to
facilitate the formation of Tributary
Collectives — voluntary, non-
regulatory, associations of landowners
and residents who all live within a given
tributary watershed and agree to work
collectively to address shared problems.
We went about this by holding two to
three meetings in each of these
tributaries and collecting stream flow
data to better understand the
characteristics of each tributary. In
addition, we conducted an anonymous
survey to learn more about the
residents/landowners — what they value
about their watershed, how much water they use and where they get it
from, and what issues/concerns they have about their community
and environment. Chief among these shared issues was the need to
establish road associations; however many participants also expressed
interest in working together on shaded fuel breaks, emergency water
storage for firefighting, and cooperative solutions to water scarcity. By
getting folks together in the same room (generally one of the
landowner’s homes in the watershed), residents saw how
interconnected they are with their neighbors, felt better equipped to
apply best management practices (BMPs) on their land (regardless of
land use activity), and were more inclined to work together to address
shared issues.   

In today’s local economic climate, working more closely with
neighbors and being a participatory member of the community may
make the difference between working the land and improving its
resources, or relocation. As has happened repeatedly in many small
rural farming communities across the United States, the rise of ‘Big
Ag’ has resulted in an impoverishment of the people, and degradation

of the environment. Here on the North Coast, keeping people on the
land may be a critical part of addressing landscape-scale resource
management issues. By working together with private landowners,
not just on a parcel-by-parcel basis, but with a watershed approach,
NGOs are working to address water scarcity issues, not just by
turning off diversions, but by fostering good management activities
that restore the groundwater holding capacity of the soil and
employing water conservation measures on farms and in homes. One
example of this is the work that Sanctuary Forest, Trout Unlimited,
Salmonid Restoration Federation, Mendocino Resource
Conservation District, and The Nature Conservancy have done to
develop a Collaborative Water Management framework to assist other
watershed groups grappling with water scarcity with outreach,
permitting, and data analysis tools. This effort is available in a
guidebook that provides case studies, resources, and forbearance
agreement templates. http://www.calsalmon.org/sites/default/files/
files/CWM_Final_Report.pdf.

The goal is for tributary residents to
reduce cumulative impacts by
voluntarily commiting to a simple
workable framework of coordinating
instream diversion rates (pumping less
than 10gpm) and times (half the
residents divert on odd days, the other
half on even days). By adopting
Collaborative Water Management
(CWM) and a shared set of stewardship
practices (such as those outlined in the
Sanctuary Forest Land and Water
Stewardship Guides) folks are taking a
big step towards being a Tributary
Collective. What is more, they can

experience an array of benefits including: water rights with reduced
forbearance (no-pump) periods that will translate into cost savings
(i.e. buying less water tanks), potentially expedited or group
permitting of 1600 Agreements, bulk discounts on water tanks, and
grant funding opportunities or shared costs for road work, fire safety,
groundwater recharge, and more! 

In the spring of 2018, Sanctuary Forest was awarded additional
funding from Humboldt Area Foundation, Grace Us Foundation,
and CDFW to continue this important work in the same six
tributaries and expand to three new tributaries. Over the next three
years we will be conducting outreach and education efforts in
collaboration with our NGO partners and the California Growers
Association. We will be sharing streamflow data and offering free
consultations with permaculture consultants and water rights
specialists. If you are interested in learning more or would like to get
involved please reach out — 707.986.1087 x3 or
www.sanctuaryforest.org. 

Tributary Collectives continued from page 12

“These tiny, marginalized businesses
are the heritage producers who make up

the traditional cannabis production
methodology, and we are the most at-
risk in the changing marketplace. We

need to build models that can help
support rural communities and maintain

small farms; I have long believed that
having people on the land as responsible

stewards of our natural resources is
essential to restoring the health and
vitality of these ecosystems.”—Casey

O’Neil, Vice Chair, Cal Growers
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SERCAL Board of Directors
Officers
President Gregory Andrew Marin Municipal Water District
gandrew@marinwater.org

Secretary Shirley Innecken innecken47@gmail.com

Treasurer Geoff Smick WRA, Inc. smick@wra-ca.com

Regional Directors
North Coast & High Desert (Del Norte, Siskiyou, Modoc,
Humboldt, Trinity, Shasta, Lassen, Mendocino, Sonoma, Napa,
Marin, Solano, Contra Costa, San Mateo, Alameda, Santa Clara)

Kevin MacKay ICF International
Kevin.MacKay@icf.com

Ross Taylor Ross Taylor & Associates
rossntaylor@sbcglobal.net

Ralph Vigil Habitat Restoration Sciences
r.vigil@hrs.dudek.com

Central Coast & Valley (Tehama, Plumas, Glenn, Butte, Sierra,
Lake, Colusa, Sutter, Yuba, Nevada, Placer, Yolo, Sacramento, El
Dorado, San Joaquin, Calaveras, Alpine, Stanislaus, Tuolumne,
Merced, Mariposa, Madera, Santa Cruz, San Benito, Fresno,
Monterey, Kings, Tulare, San Luis Obispo, Kern, Santa Barbara)

Thor Anderson Burleson Consulting, Inc.
ta@burlesonconsulting.com

Allegra Bukojemsky ICF International
Allegra.Bukojemsky@icf.com

Will Spangler H.T. Harvey & Associates
wspangler@harveyecology.com

South Coast & Eastern Deserts (Mono, Inyo, San Bernardino,
Ventura, Los Angeles, Orange, Riverside, San Diego, Imperial)

Mauricio Gomez South Coast Habitat Restoration
mgomez@schabitatrestoration.org

Shirley Innecken innecken47@gmail.com

Jeannine Ross KMEA find her new email @ sercal.org

At Large Directors & Affiliate Members
At Large Carol Presley (pending) Carol Presley Consulting
capresley.pe@gmail.com

Affiliate Jamie Silva  CA Department of Water Resources
Jamie.Silva@water.ca.gov

Affiliate Liz Agraz  WRA, Inc. agraz@wra-ca.com
____________________

ADMINISTRATIVE DIRECTOR Julie St. John
julie.SERCAL@gmail.com

$1,000 SUMMIT CIRCLE 
Westervelt Ecological Services Sacramento

$500 SUSTAINING BUSINESS 
Dudek Encinitas

Habitat Restoration Sciences, Inc. Carlsbad & Rocklin

Helix Environmental Construction Group La Mesa

S&S Seeds Carpinteria

$250 CONTRIBUTING BUSINESS
Burleson Consulting  Folsom

Comstock Seed  Gardnerville NV

H. T. Harvey & Associates Los Gatos

Irvine Ranch Conservancy Irvine

Michael Baker International Santa Ana

Northwest Hydraulic Consultants Sacramento

Olofson Environmental Oakland

Prunuske Chatham, Inc. Sebastopol

Santa Clara Valley Habitat Agency San Jose

Santa Clara County Open Space Authority Morgan Hill

Triangle Properties Sacramento

Wildlands Rocklin

WRA San Rafael

$100 SUSTAINING INDIVIDUAL
Philip Brownsey Sacramento

John Buada Fresno

Douglas W. McKinney Spring Valley

Ross Taylor McKinleyville

Peter Warner Sebastopol

Many thanks to
these generous

members for 
their support 

in 2018!
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Happy New Year!
Hope to see you in Santa

Barbara this April.

Calistoga NavarretiaPacific ManzanitaChaparral Blazing Star

You are crucial to the resilience
of California’s native habitats. 

Just like these floral first responders, you contribute to making California’s ecological systems
healthy and whole again. In the almost 3 decades since SERCAL was founded, so much — almost
everything — has changed. Yet one thing remains constant: The exceptional power we have when
we work together. Thank you for your membership and for all you do. 


