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West Coast Regional
Carbon Sequestration
Partnership

The West Coast region, consisting of the States of Alaska,
Arizona, California, Hawaii, Nevada, Oregon, Washington,
and the Canadian province of British Columbia, is
characterized by a wealth of natural resources, varied
ecosystems, complex geology, and a culturally diverse
population, which has both a strong entrepreneurial spirit
and sense of environmental responsibility. The region has
one of North America’s broadest mixes of CO, sources and
opportunities to curb atmospheric CO, buildup through
carbon storage.

The West Coast Regional Carbon Sequestration

"h',_‘"_
Partnership (WESTCARB), led by the California Energy RE GIONAL 4 :
Commission in partnership with Lawrence Berkeley and Lawrence Livermore National CARBON "’;’g
Laboratories, includes members from more than 90 public agencies, private companies,
and nonprofit organizations. WESTCARB's goals are to characterize regional opportunities SEQUESTRATION
for geologic and terrestrial carbon storage; validate the feasibility, safety, and efficacy of PARTNERSHIP
some of the best regional opportunities through field tests; and demonstrate geologic T e
storage at a larger scale. ' » WEStCﬂrb. Org

The geology of the WESTCARB region is varied, ranging from the shield
volcanoes of Hawaii to tectonic plate margins along the U.S. and Canadian
western coastlines, to interior regions featuring mountains and large and
small sedimentary basins. WESTCARB geologic characterization studies
show excellent carbon storage potential throughout the region. Numerous
opportunities for EOR, as well as some for ECBM, offer the potential for
geologic storage to be coupled with energy production. In addition, saline
formations in broadly distributed sedimentary basins have the potential
to store hundreds of years’ worth of the region’s stationary CO, source
emissions. Terrestrial storage opportunities rank among the
best in North America and may provide a viable approach to
offsetting some of the region’s substantial transportation-
related CO, emissions.

WESTCARB has a strong commitment to outreach and education,
and it operates in a receptive environment, where policymakers
have taken steps to address climate change through enactment
of laws, regulations, and initiatives to reduce GHG emissions.
WESTCARB members are actively engaged in creating a future
where carbon storage can be commercially applied to curb
atmospheric CO, buildup from fossil fuels, while sustaining healthy
economies during the transition to carbon-free energy systems.
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WESTCARB Unmineable
Coal Areas

Opportunities for geologic CO, storage in unmineable coal areas within
the WESTCARB region are found predominantly in the Pacific Northwest
and Alaska. In the Pacific Northwest, three deep coalbed deposits offer
promise: the Bellingham Basin in northwestern Washington; the coals
of the upper Puget Sound region, south and east of the Seattle-Tacoma
metropolitan area; and small, deep coal deposits in southwestern Oregon.

Coal seams in the Puget Sound region have been previously tested for CBM
production. Initial studies show that the subsurface extent of the coal basins
represents an area greater than 2,500 km? (950 square miles). Initial analysis
indicates prospective coal seam reservoir properties of 30 meters (100 feet)
coal thickness, a CO, sorption capacity of 20 to 24 m* (700 to 850 ft°) CO, per
ton of coal, and a permeability of approximately 5 millidarcies. The estimated
CO, storage potential in this area is 1.3 billion metric tons (1.5 billion tons), Alaska coal base map from Alaska Division of Geological and
and the estimated recoverable CBM is 57 billion to 570 billion m? Geophysical Surveys Special Report 37, 1986.

(2 to 20 trillion ft3).

Although coal mining in Alaska has been limited, the State contains major

coal deposits that range from shallow to over 2,000 meters (6,500 feet) deep. Alaska'’s
CBM resources are estimated to be approximately 22 trillion m? (780 trillion ft3), which is
comparable to the CBM resources in all of the lower 48 states. However, only a portion
of this resource is considered favorable for CO, storage due to coal quality, permeability,
seam geometry, surface access, faulting, permafrost, depositional environment, and other
site-specific conditions. The coal seam CO, storage opportunities of highest potential lie
in unmineable coalbeds in the North Slope and Cook Inlet regions, which are accessible
and have coals of suitable thickness, depth, and permeability. Preliminary estimates of
geologic CO, storage resource in Alaska identify about 24 billion metric tons (26 billion
tons) of storage in these deep coal seams.

Screened coal areas in the WESTCARB region have
storage potential, but volumes are not estimated due
to insufficient data or pending future evaluations.

Nanushuk Formation coalbed on the Kukpowruk River, TransAlta’s 1400 MW coal-fired power plant
North Slope, Alaska. (Photo courtesy of Gary D. Stricker, USGS) in Centralia, Washington.
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Potential Sequestration Through
Afforestation After 40 Years
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WESTCARB Terrestrial
Carbon Storage Opportunities

Terrestrial storage opportunities in the WESTCARB region include afforestation (tree planting);
changes in forest management to increase carbon stocks; biomass storage in wetlands; beneficial
use of biochar; changes in land management and development practices; improved management
of forest fuels to reduce the severity of wildfires; and, where practical, the use of removed fuels
in biomass energy facilities.

WESTCARB researchers evaluated afforestation of rangelands with native tree species for California,
Oregon, and Washington over 20-, 40-, and 80-year time periods. On a dollar per ton of
CO,-equivalent basis, costs are lowest for the longer time spans because the trees have more time in
their prime growing years, and the initial costs of land preparation and planting are amortized over
a larger quantity of stored carbon. Successful project development entails analysis of the suitability,
aggregate area, and geographic distribution of candidate lands; a thorough understanding of total
costs; and assessment of the potential variability in sapling survival and tree growth rates.

The potential for riparian afforestation was explored in Arizona, where it could provide
numerous ecosystem benefits in addition to carbon storage, such as improved water
quality, fish and wildlife habitat, and recreation opportunities. However, several factors,
including relatively slow growth rates and the long, thin areal distribution of riparian
ecosystems, make implementing such projects in Arizona economically unfeasible on the
basis of carbon credits alone.

Researchers also addressed

th.e potential fc?r affore§tat|on Carbon Sequestration Potential with Hybrid Poplars
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poplar trees, which are able

to store large amounts

of carbon in a relatively
short period and could be
harvested as biomass energy
crops or as timber. These
trees require substantial
amounts of water, and
the best opportunities
may lie in areas with
sufficient precipitation,
where they could be
grown without irrigation.
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WESTCARB Terrestrial Storage Pilot Tests

In Shasta County, California, and Lake County, Oregon, WESTCARB is conducting pilot
projects of forest-based carbon storage. Fire-prone forests are treated to restore forest
health by removing understory trees, brush, and other fuels that can contribute to
catastrophic wildfires and the associated GHG and other
atmospheric emissions, as well as causing ecological
damage. Where feasible, the removed fuel has been
transported to a local biomass power plant, which can
offset emissions from electricity that might otherwise
be generated by fossil fuel combustion.

Fieldwork in Shasta County also involves a dozen
afforestation projects, where native conifer and

oak species are being restored to rangelands and
fire-damaged forest lands on plots ranging from

10 to 100 acres each. Data were collected to determine
the potential carbon benefits and financial costs

of these projects. A conservation-based forest
management project involved a nonprofit group and a
timber company collaborating to restore and maintain
high-quality forest habitats. This project also served

as a real-world laboratory for testing aspects of the
California Climate Action Registry’s Forest
Project Protocols, which serve to quantify
the net climate benefits of activities that
store carbon on forestland.

Measuring and
monitoring
activities establish
carbon baselines
and quantify
carbon stored
through terrestrial
storage projects.
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In the Puget Sound region of Washington
State, WESTCARB is assessing the opportunity
to develop a performance standard for
avoided conversion of forested land to
development. Such a standard would
encourage projects to cluster residential
development, leaving significant amounts of
forest land undisturbed. Field measurements
will be used to determine the emissions
resulting from both dispersed and clustered
development practices.

Measuring and monitoring activities form an important component of
WESTCARB's terrestrial storage field pilots. Overall objectives are to quantify
the effectiveness of storage techniques and gather information on project
costs and benefits, as well as the steps involved in applying forest carbon
protocols.

Replanting after a fire can re-establish a forest (left side
of fence) and prevent colonization by invasive brush
(right side of fence).
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