http://alaskarenewableenergy.org/alaskas-resources/
A state of vast, untouched nature and few people, Alaska’s identity and development have been defined by its unique geography. Roads connect only a small number of communities, and most villages are accessible only by boat or plane. This lack of infrastructure makes electrical transmission as difficult as transportation. Many rural villages depend primarily on diesel-run generators to provide their homes and businesses with electricity and on fuel oil to generate heat. Diesel must be shipped in on barges or flown in on planes, and is normally bought in bulk in the summer and stored in large tanks in the villages. When the price of oil spikes, as it did in the summer of 2008, rural Alaska’s reliance on diesel and fuel oil can be devastating.
Alaska continues to pay some of the highest prices for gas and electricity in the nation despite being the second largest producer of oil in the United States. According to the Energy Information Administration, Alaska was ranked sixth in 2008 for high electricity costs. Some areas such as Ruby, Alaska, pay up to $1.00 per kWh. In comparison, the average cost of electricity in the United States in 2008 was $0.11 per kWh.
Alaska’s Existing Energy Infrastructure 
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With 16% of the country’s landmass and less than 0.3% of its population, Alaska’s unique geography has driven development of its energy supply infrastructure— power plants, power lines, natural gas pipelines, bulk fuel “tank farms” and related facilities. Alaska has over 150 remote, stand-alone electrical grids serving villages as well as larger transmission grids in Southeast Alaska and the Railbelt. The Railbelt electrical grid follows the Alaska Railroad from Fairbanks through Anchorage to the Kenai Peninsula and provides 80% of the state’s electrical energy.
Powered by wood until 1927, Fairbanks switched to coal after the Railroad provided access to Nenana and Healy coalfields. Until recently, the Anchorage area has enjoyed relatively low-cost heating and power since expansion of the Eklutna hydro plant in 1955 and the development of major Cook Inlet oil and gas discoveries in the 1960s.
Completed in 1986, the state-owned Willow – Healy Intertie now provides a diversity of energy sources to the six Railbelt electrical utilities.
Approximately 70% of the Railbelt’s electricity comes from natural gas generators. Major power generation facilities along the Railbelt include Chugach Electric Association’s 430 MW natural gas-fired plant west of Anchorage at Beluga, Anchorage Municipal Light and Power’s 266 MW natural gas-fired plant in Anchorage, Golden Valley Electric Association’s 129 MW facility near Fairbanks fueled by naptha from the 2 Trans-Alaska Pipeline, and the 126 MW state-owned Bradley Lake hydroelectric plant near Homer. In total, just over 1,400 MW of installed power generation capacity exists along the Railbelt to serve an average load of approximately 600 MW and a peak load of over 800 MW.
During the early 1980s, the state completed four hydropower projects to serve Ketchikan, Kodiak, Petersburg, Valdez, and Wrangell. With a total generating capacity of 76 MW, the “Four Dam Pool” projects displace the equivalent of approximately 20 million gallons of diesel fuel per year for power production. Other major hydro facilities supply the communities of Juneau and Sitka.
With some notable exceptions, most of the rest of Alaska’s power and heating needs are fueled by diesel that is barged from Lower 48 suppliers or transported from petroleum refineries in Nikiski, North Pole, and Valdez. After freeze-up, many remote communities must rely on the fuel that is stored in tank farms, or pay a premium for fuel flown in by air tankers. Currently state and federal authorities are supporting a large program to fix leaky tanks, improve power generation and end use efficiency, and exploit local renewable energy sources such as wind, biomass, and hydro.

Alaska’s Renewable Energy Potential 
Alaska has significant potential to develop all forms of renewable energy.
With high energy prices afflicting many rural areas, Alaska also has the incentive to become a leader in the development of renewable energy resources and expertise. According to the Electric Power Research Institute, the state has over 50 percent of the nation’s wave energy resources and over 90 percent of the counry’s river current and tidal energy resources.
Additionally, Alaska has some of the best wind resources in the United States, a large number of volcanoes and hot springs, numerous opportunities for the production of fuel and heat energy from biomass, and receives more sunlight during the summer than the equator.
Because many types of renewable energy resources are developed and utilized locally, Alaska’s lack of energy infrastructure makes renewable energy an ideal means by which communities can generate stably-priced, environmentally responsible energy.
Download an updated 2011 version of the Renewable Energy Atlas of Alaska (.pdf )
There are seven major forms of renewable energy resources, all of which are abundant in Alaska:
These sources include biomass, hydropower, geothermal, wind, ocean and solar energies. Nuclear energy is not considered a renewable energy because it is produced from uranium, a finite resource. Common uses of renewable energy include electricity generation, transportation fuels, and direct heating.
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Biomass 
Overview
[image: bamboo garden]Bioenergy is a collective term for renewable energy made from the organic material of recently deceased plants or animals. Sources of bioenergy are called “biomass” and include agricultural and forestry residues, municipal solid wastes, industrial wastes, and terrestrial and aquatic crops grown solely for energy purposes. Bioenergy includes the generation of energy from biological sources such as landfill gas and the combustion of organic fuels to produce electricity or heat. Although oil and natural gas are energy sources derived from deceased plants and animals, they are not considered biomass because their organic material has not been a part of the carbon cycle for millions of years.
Biomass is an attractive petroleum alternative because, developed responsibly, it is a renewable resource that is more evenly distributed over the Earth’s surface than finite energy sources, and may be exploited using more environmentally friendly technologies. It is also considered “carbon neutral,” meaning the carbon absorbed during the lifespan of the organisms from which it was created counters the carbon released by the combustion of the biofuel. Today, biomass resources are used to generate electricity and power and to produce liquid transportation fuels, such as ethanol and biodiesel. Ethanol is the most widely used biofuel. Currently, a majority of ethanol in the United States is made from corn, but new technologies are being developed to make cellulosic ethanol from a wide range of agricultural and forestry resources, including organic waste byproducts such as sawdust or cornhusks. In Alaska, primary biomass fuels are wood, sawmill wastes, fish byproducts, and municipal waste, though there is also some potential to grow energy crops such as canola for biofuel development.
Waste wood and sawdust
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With 11.9 million acres of productive forestland (forest not in Park or Wilderness areas) and the ability to grow up to 3.5 million cords of wood a year, Alaska has the potential to develop a biomass industry that could supply abundant, cheap power to many towns. Wood is already an important renewable energy source for Alaskans, with over 100,000 cords per year used for space heating statewide. Alaska’s waste wood and wood products could provide an excellent source of fuel to help lower heating costs in many Alaskan communities. An estimated 2.3 million acres of forests in Alaska have been impacted by bark beetle infestations, and thinning of these forests is necessary for overall forest health.
Closure of the major pulp mills in Sitka and Ketchikan in the 1990s ended large-scale wood-fired power generation in Alaska. However, the price of oil has raised interest in using sawdust and wood wastes as fuel for lumber drying, space heating, and small-scale power production. In 2008, the City of Craig installed a sawmill waste-fired boiler to heat the city pool building, pool water, and school buildings. The boiler will save the city an estimated $120,000 per year and displace about 19,000 gallons of oil and 33,000 gallons of propane. Additional wood-fired boilers have been installed in Kasilof and Tanana, and over 15 projects in other communities are under development. Alaska has also seen renewed interest in converting low-value wood and wood wastes to liquid fuels such as ethanol, though further technological development is necessary before this use of wood waste becomes a possibility.
Biodiesel
Alaska’s pollock fishing industry produces about 21 million gallons of oil every year and about 8 million gallons of it is used to displace diesel used in electric generators and boilers at seafood processing plants. The Alaska Energy Authority estimates that an additional 13 million gallons is dumped into the sea each year in the form of unprocessed fish waste. The Alaska Energy Authority has partnered with fish processor UniSea Inc. to test the use of fish oil diesel blends in electric power generation in a 2.2 MW generator. UniSea now uses around 1 million gallons of up to 70% fish oil for electricity production each year in their Unalaska facility. Currently all processing of the fish oil into biodiesel is outsourced to a commercial facility in Hawaii. The Alaska Energy Authority hopes to use data from UniSea Inc’s trial generator to determine if a commercial biodiesel processing facility is feasible in Alaska.
Several groups in population centers throughout Alaska work to make traditional waste vegetable oil biodiesel available to a larger group of people. The Alaska Biodiesel and Straight Vegetable Oil (SVO) Network operates in Southcentral Alaska and provides resources and classes for people interested in making biodiesel or converting their cars to run on SVO. The Fairbanks Biodiesel Cooperative is a young cooperative that is currently limited to 10 members, but may provide the same services for the interior in the near future. Due to the fact that biodiesel solidifies at around 32 °F, the Alaskan cooperatives only operate during the summer. New technologies may change that in the near future. The Indiana Soybean Alliance recently conducted a successful test run of their Permaflo biodiesel, which has a gel point of approximately -67°F. In early March 2009, a group of scientists drove two vehicles from Anchorage to Fairbanks using the Permaflo technology.
At this time, the availability of used vegetable oil in Southcentral Alaska is limited.  Until March 1, 2009, Alaska Mill and Feed sold cleaned vegetable oil recycled from local restaurants to be used in SVO vehicles or converted into biodiesel. Alaska Waste has taken over contracts for the removal of used vegetable oil from large restaurants for its own 500,000-gallon capacity biodiesel plant, scheduled to begin operation in 2009. Alaska Waste does not plan to sell the biodiesel produced at the plant, but rather will use it to fuel their own vehicle fleet. Anchorage biodiesel advocates are currently looking for alternative sources of waste oil.
Municipal Waste
Alaskans produce about 650,000 tons of garbage annually and have seven class I landfills (landfills that accept 20 tons or more solid waste daily) throughout the state. From 1997-2007, Eielson Air Force Base near Fairbanks used 600-3000 tons of densified paper from the Fairbanks landfill annually to co-burn with coal, producing up to 1.5% of the base’s heat and power. Chena Power currently plans to build a 400 kW biomass powerplant at the Fairbanks North Star Borough landfill that would run off of 5,000 tons of waste paper, cardboard, and land waste annually. Conventional recycling of paper, which comprises about half of Fairbanks waste stream, is economically marginal given the distance to Lower 48 markets.
Methane gas produced as a by-product of landfills can also be used to produce electricity. According to a report prepared in 2005 for the Municipality of Anchorage, energy recovery from the Anchorage landfill would capture methane with an energy equivalent of approximately 1.9 million gallons of diesel annually over the next ten years, the equivalent of about 2.5MW of electrical power.
Geothermal 
Overview
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Geothermal energy uses the heat of the earth to provide for direct heat or electricity production. Direct heat geothermal uses low to moderate temperature water to heat structures, grow plants in greenhouses, and in industrial processes such as drying food or fish farming. These systems pump hot water directly into the structures they are warming. Producing electricity from geothermal uses high temperature resources to convert heat into power, though new technologies are emerging that allow lower temperature resources to be utilized in electricity generation.
Currently, three types of geothermal electric generators are in use:
Dry stream power plants use steam emitted directly from geysers or fumaroles to turn turbines and create electricity. These require relatively rare, very hot hydrothermal systems, where almost all the water is in steam form under the surface of the earth. The world’s largest group of geothermal power plants, The Geysers in northern California, are examples of dry stream power plants. The Geysers have a combined 725 MW of operating capacity and there are plans to add an additional 80 MW in the near future.
Flash steam power plants require geothermal fluids in excess of 360°F. These fluids are pumped into a tank held at a very low pressure, causing the fluids to vaporize instantly. The resulting steam is used to drive a generator. Most geothermal power plants in operation today are flash steam power plants.
Binary-cycle power plants use a new technology that requires only moderately hot water. These power plants generate electricity by pumping hot water into a heat exchanger where a fluid with a lower boiling point than water is stored. The hot water causes the other fluid to vaporize and the resulting steam turns a turbine to generate electricity. The fluid is cooled and returned to the heat exchanger, creating a closed system. Many flash steam power plants also employ a binary cycle to capture more energy after the very hot geothermal fluids have condensed and cooled.  Since most geothermal resources in the world are low-to-moderate heat, the number of binary-cycle power plants in operation will likely increase in the future.
Geothermal Potential in Alaska
Alaska’s location on the Ring of Fire, a volcanic arc circling the Pacific Ocean, means there are many opportunities for geothermal development in the state. There are over 130 volcanoes and volcanic fields that have been active in Alaska in the last 10,000 years, and an additional 100+ sites where thermal springs and wells have been identified. In a project completed in 1982, the USGS identified four major regions that warranted further study for their geothermal potential. These regions were 1) the Interior Hot Springs, running east-west from Canada’s Yukon Territory to the Seward Peninsula, 2) the Southeast Hot Springs north-east of Ketchikan, 3) the Wrangell Mountains and 4) the Ring of Fire volcanoes on the Aleutian Chain, the Alaska Peninsula, and Mt. Edgecumbe on Kruzof Island. The Interior and the Southeast both have low to moderate geothermal systems with surface expression as hot springs. The Wrangell Mountains and the Ring of Fire are comprised of active volcanoes surrounded by high-temperature hydrothermal systems manifested as hot springs, geysers and fumarole fields.
While some communities in Alaska are considering using geothermal resources for energy production, the greater value to Alaskans from geothermal sources may be direct heat. An Institute of Social and Economic Research (ISER) study showed that the average annual cost for heating a home in Alaska was around $4500 at May 2008 prices. Geothermal direct heat could provide an environmentally sound way to effectively heat many homes in Alaska at a reduced price. While new technologies are making energy production from geothermal sources more economically viable, the greatest challenge to Alaskans is the remote location of much of our geothermal potential.
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In July of 2006, Chena Hot Springs Resort near Fairbanks installed a 400kW binary-cycle power generator produced by United Technologies Corporation (UTC) that runs on 165°F water, the lowest temperature for an operating geothermal power plant in the world. At 400 kW, the original $2.1 million project displaces 150,000 gallons of diesel annually and saves over $450,000 a year based on $3.00/gallon fuel prices. An additional 280 kW of generating capacity has been installed since then, but is not yet in operation. In addition to the electric power plant, the Chena Resort uses its geothermal resources for outdoor baths, district heating, swimming pool heating, and to provide heat and carbon dioxide to its greenhouses. The site also demonstrates the use of geothermal energy for refrigeration. The resort installed a 16-ton absorption chiller in 2005 to provide chilling to an outdoor ice museum, which is kept frozen year-round. The chiller uses water from a 165°F well as a heat source, and a 40°F creek as a heat sink. This technology has potential applications in other Alaska communities that could use waste or geothermal heat to provide cooling for fish processing, ice production and community cold storage. Research is ongoing at Chena Hot Springs to determine the full geothermal potential of the area, with the goal of fully powering the resort with clean geothermal power and providing a blueprint for geothermal development projects in other parts of Alaska.
Exploration of geothermal potential is increasing statewide. Drilling and exploration done at Mt. Makushin near Unalaska in the 1980s indicates that tens of megawatts could be generated using geothermal resources. The adoption of binary-cycle power generators has made this project economically feasible and in early 2008 the Alaska Energy Authority gave a matching grant of $1.5 million to the City of Unalaska for further drilling in the area in the summer of 2009. The City of Akutan is planning geophysical and geochemical exploration and possible drilling in the summer of 2009 at the nearby Hot Springs Valley to investigate providing power and heat to the city and a local fish processor. Mt. Spurr, near Anchorage, is being considered for large-scale development to diversify the Railbelt’s energy supply. In 2008, the State of Alaska awarded leases for geothermal exploration at Mt. Spurr to Ormat Technologies, Inc., a worldwide leader in geothermal power plants.
Hydroelectric 
Overview
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Water constantly cycles through a vast global system, evaporating from lakes and oceans, forming clouds, precipitating as rain or snow, then flowing back down to the ocean. The energy of this water cycle, which is driven by the sun, can be tapped to produce electricity or for mechanical tasks like grinding grain. Hydropower uses a fuel, water, that is not reduced or used up in the process. Because the water cycle is an endless, constantly recharging system, hydropower is considered a renewable energy resource.
When flowing water is captured and turned into electricity, it is called hydroelectric power or hydropower. There are several types of hydroelectric facilities, all powered by the kinetic energy of flowing water as it moves downstream. Turbines and generators convert the energy into electricity, which is then fed into the electrical grid to be used in homes, businesses, and by industry. Impoundment hydroelectric facilities use a dam to store river water in a reservoir and control the amount of electricity being produced by regulating the flow of water through the penstock (which carries water to the turbines). Diversion facilities channel a portion of the river’s water through a canal or penstock, often without the use of a dam. The Tazimina project in Alaska is an example of a diversion hydropower plant. Pumped storage plants act like impoundment facilities during high load hours, but use extra energy produced during periods of low demand to pump water from a lower reservoir to an upper reservoir. Hydroelectric facilities range in size from large power plants (capacity of more than 30 MW) that supply many consumers with electricity to small (capacity of 100 kW to 30 MW) and microhydro systems (capacity of up to 100 kW) that individuals operate for their own energy needs, or for sale to utilities.
Hydropower in Alaska
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Hydroelectric power is Alaska’s largest source of renewable energy, supplying 21% of the state’s electrical energy. Currently 37 hydro projects provide power to Alaska utility customers, ranging in size from the 105 kW Akutan hydro project in the Aleutians to the 126 MW state-owned Bradley Lake project near Homer, which supplies 8% of the Railbelt’s electrical energy.
The majority of the state’s developed and proposed sites for hydroelectric facilities are located near communities in Southcentral, the Alaska Peninsula, and Southeast. In addition to Railbelt communities, Juneau, Ketchikan, Sitka, Wrangell, Petersburg, Kodiak, Valdez, Cordova, and Glenallen all have benefited from the development of hydroelectric systems. Many of the larger projects such as the 8 MW Blue Lake project near Sitka are impoundment dams. Currently, the dam at Blue Lake is 145 feet high with a spillway 342 feet above sea level. Plans are in the works to raise the height of the dam 83 feet, thus increasing generation capacity to 18 MW.
The 31 MW Crater Lake project, part of the state-owned Snettisham project that provides 80% of Juneau’s power, uses the natural impoundment of an existing lake and uses a “lake tap” 200 feet below the normal level of the lake t0 supply water to a powerhouse at sea level.  The natural impoundment of Crater Lake creates kinetic energy potential (“head”) without the use of a dam, which can be costly to construct and have unintended environmental consequences.  The 4.5 MW Black Bear Lake project on Prince of Wales Island and the 4 MW Goat Lake hydroelectric project near Skagway use the same method of natural impoundment and have both been certified as low-impact by the Low Impact Hydropower Institute. Certification as low-impact means the project has adhered to the Institute’s strict criteria on maintaining river flows, water quality, fish passage and protection, watershed health, endangered species protection, cultural resources, and recreation use and access.
While impoundment hydroelectric projects are one of the largest producing and cheapest forms of renewable energy, they can sometimes have detrimental environmental impacts that make low-impact hydro projects more desirable. “Run-of-the-river” projects use more modest structures to divert a portion of the natural river flow through turbines to make power before returning the water to the river downstream. Although run-of-the-river projects produce less electricity than impoundment projects, they maintain water levels downstream for salmon runs and avoid inundation of riparian valleys. This makes them ideal for many parts of Alaska, where energy demand is low and healthy rivers are important for the preservation of both the economy and wildlife. The Tazimina project near Iliamna is an example of a run-of-the-river project. A 250-foot diversion near a waterfall creates 824 kW of electricity, more than enough to supply the three communities served by the utility I-N-N Electrical Coop. The Falls Creek hydroelectric project near Gustavus is another example of a run-of-the-river project that, once complete, will provide up to 90% of the electric load to the community of Gustavus.
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Many rural communities located on the Yukon and other large rivers are interested in using river current for generating power with low-impact turbines that would act much like an underwater wind turbine. This technology is referred to as river “hydrokinetic” or “in-stream” power.  In summer 2008, the Yukon River town of Ruby installed a 5 kilowatt (kW) experimental river current turbine, the first in the world to be connected into a community’s grid, to test the feasibility of in-stream power generation. At the time of the installation of the in-stream hydrokinetic prototype, the retail cost of electricity in Ruby was $0.98 per kilowatt-hour. For several weeks in the summer of 2008 and two weeks in the summer of 2009, the turbine produced enough power to provide electricity to one home in Ruby, averaging approximately 500 watts over the two periods. Despite its small size, the turbine showed that in-stream electricity generation is a possible renewable resource for riverside communities. Similar technology could also be employed for use in tidal energy generation. A 25 kW turbine is scheduled for installation in the town of Eagle in summer 2010 and will generate enough electricity to provide some of the town’s energy from break-up to freeze. A 30 kW turbine is planned for Nenana, and Ruby may receive an additional 25 kW turbine that would provide power for about half the town in the summer of 2011. As a new technology, in-stream hydroelectric power is still relatively expensive as compared to other renewable alternatives and requires further study concerning potential environmental impacts and maintenance concerns. But it may be a viable alternative to costly diesel for many rural Alaskan villages in the near future.
Ocean (Wave and Tidal) 
Overview
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The ocean is a potential goldmine for renewable energy generation, as long as investment into ocean power technologies continues. A 2003 report by the European Thematic Network on Wave Energy estimates that there will be between 150 – 750 terawatt-hours (1 TWh = 1,000,000 MWh) of economically recoverable wave energy available worldwide once current technologies are refined and mature, and increases in efficiency could triple that amount in the future. An Electric Power Research Institute report estimates that there are 2,100 TW of total wave energy off the coast of the U.S., with over 50% of that potential off the coast of Alaska. Additionally, total energy from tidal friction is estimated at 2.5 TWs, or the equivalent of 2,500 one-thousand MW nuclear power plants. Development of ocean energy generation technologies are still in the demonstration stage, but have great potential to become a leading source of renewable energy in the near future.
Advanced ocean power technologies fall into three general categories: ocean thermal energy conversion (OTEC), tidal energy, and wave energy. OTEC technology requires warm waters and therefore is not suitable for development in Alaska. However, tidal and wave energy may prove useful in expanding Alaska’s energy diversity and providing stably priced power to Alaskan residents.
Tidal energy is a concentrated form of the gravitational energy exerted by the moon and, to a lesser extent, the sun. This energy is converted into electricity in two ways: by dams that force water through turbines at high and low tidal stages, and by underwater turbines activated by tidal flows. Most commercial tidal power facilities, including the 240 MW Rance tidal power plant in La Rance, France, use dams to channel tidal flows into narrow passages, thus extracting more energy. However, numerous “in-stream” tidal generators that work like underwater wind turbines are in the development or demonstration stages.  The first commercial tidal facility using this technology opened off the coast of Ireland in 2008.  The same underwater turbine technology was first applied to small (less than 100 kW) electricity generators in 2008 to test the usefulness of the turbines in river currents. The 5 kW prototype installed at the Yukon River town of Ruby, Alaska successfully generated enough electricity to power two homes for the summer. Similar projects are currently under consideration in Eagle and Nenana. Tidal energy is preferable to river currents or even wind because it can be reliably predicted centuries in advance.
Wave energy is harnessed from the rise and fall of ocean waves, which are driven by the wind. The world’s first commercial wave farm, the Aguçadora Wave Farm in Portugal, opened with 2.5 MW of capacity in September 2008. An additional 28 generators will be installed for 22.5 MW of electricity generation in the near future. Other wave power generation projects are under development off the coasts of Italy, Spain, South Africa, Scotland, and Oregon. Most use the same type of generator employed at the Aguçadora Wave Farm, the 750 kW Pelamis generators made by Ocean Power Delivery Systems. These work by using the energy of waves to move connected sections of the generator, which flex and bend as waves pass and pump hydraulic fluids through turbines, producing electricity.
Tidal and Wave Energy in Alaska
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With 44,000 miles of coastline and some of the largest tidal ranges in the world, Alaska has enormous potential to develop ocean energy as a viable renewable source of electricity. The total wave power flux on southern Alaska’s coast alone is estimated at 1,250 TWh per year, about 300 times the amount of electricity used by Alaskans annually, though only a small amount of that would be economically recoverable. Harnessing this power could be problematic, however, as much of Alaska’s wave energy is dissipated on remote, undeveloped shorelines. Additionally, Alaska’s western coast is often barraged by violent storms that could render upkeep and maintenance on ocean power generators too expensive. However, a few sites in Alaska have been targeted as economically feasible for the development of tidal or wave power.
Cook Inlet, with North America’s second largest tidal range, has attracted utility and government interest as an energy source for the Railbelt. Currently the State of Alaska is participating in an international tidal energy study led by the Electric Power Research Institute, a non-profit institute for electricity and environmental research. Knik Arm, adjacent to a proposed bridge near Anchorage, was chosen for study due to the substantial tidal flow. In 2008, Ocean Renewable Power Company, LLC obtained a FERC permit to begin development of a demonstration tidal project, with plans to begin the construction of a commercial power plant in 2012. The site could ultimately yield an estimated 17 MW of power, enough to power 17,000 homes.
Permitting has already begun for a tidal project in Gastineau Channel near Juneau, which would provide up to 24 MW of electricity generation that will supplement Juneau’s already existing hydropower sources and guard against sharp energy cost spikes resulting from disruption of the hydroelectric power as happened in winter of 2007 when avalanches destroyed transmission lines from the Snettisham hydro facilities. Cross Sound and Icy Strait near Gustavus also show enormous promise for tidal resource development; North Inian Pass alone has the potential to generate 1600 MW and all four sites together could produce up to 2650 MW for use in local communities, and potential export to Canada and the Pacific Northwest as a source of green power. According to an Electric Power Research Institute study, other sites for potential tidal power development include the Wrangell Narrows near Petersburg, Sergius Narrows near Sitka, and sites around Prince of Wales Island.
Solar 
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Solar energy uses radiation from the sun for heating or electricity generation. “Passive” solar heating utilizes building design and construction to minimize the use of heating fuel. Passive solar design employs windows, thermal mass, and proper insulation to enable a building itself to function as a solar collector. For example, by orienting windows to the south, the sun’s energy is transferred into the house through natural processes of conduction, convection, and radiation. “Active” solar heating systems use pumps or fans to circulate heat (water or air) to a point of use, such as a domestic hot water tank.
Solar water heaters use the sun to heat either water or a heat-transfer fluid in the collector. Heated water is then held in the storage tank ready for use, with a conventional system providing additional heating as necessary. Indirect-circulation systems are the best type of water heating system for Alaska. They work by pumping an intermediary heat-transfer fluid through the solar collectors, which then circulates through a heat exchanger and warms the potable hot water being held in a tank. In warmer climates, the water is pumped directly through the solar collectors without an intermediary fluid.  Despite short winter days, solar water heaters can be used about 9 months out of the year in Alaska, making them one of the most practical applications of solar energy for domestic use.
Photovoltaic (PV), or solar-electric panels, are used to generate electricity from the sun. They are commonly used to power homes or communities that are “off the grid”, or not connected to an electric utility’s power grid. Another emerging technology in solar electricity generation is concentrated solar power, which uses mirrors to concentrate sunlight onto receivers that collect the solar energy and heat a thermal oil. That thermal energy is then used to produce electricity via a heat exchanger that vaporizes water to drive a steam turbine. The 64 MW Nevada Solar One that went into operation in 2007 uses concentrated solar power to generate electricity at $0.15 – $0.17 per kWh. While this rate is more expensive than fossil-fuel derived power in the area, long-term contracts help to reduce rates over time while providing clean energy to America’s southwest.
Solar energy in Alaska
Although Alaska’s northern location presents the challenge of minimal solar energy during the long winter when energy demand is greatest, solar energy fulfills an important role in space heating and off-grid power generation. The remote community of Lime Village uses a hybrid diesel-PV system to produce electricity for the village of around 30 people. BP donated12 kW of solar PV panels that help offset around 5800 gallons of diesel a year, a 28% reduction in Lime Village’s diesel consumption. The Alaska Technical Center in Kotzebue has also benefited from solar panels donated by BP Solar. A $600,000 grant from the Alaska Energy Authority will allow the Alaska Village Electric Cooperative to assess performance of utility-scale PV systems in villages. The proposed PV-diesel hybrid systems would provide solar-powered energy for much of the summer and some days during the spring, fall, and winter, with a diesel generator as backup to provide a stable energy supply.
The largest amount of solar-electric generation in Alaska comes from the Golden Valley Electric Association’s Sustainable Natural Alternatives Program (SNAP). Members of the electrical coop install their own renewable energy producing systems, the vast majority of which are solar. Non-producing members can choose to donate to an escrow account to support such renewable energy development. The donations are used to pay the producers of the renewable energy. SNAP was launched in 2005 and now has 27 producers, with solar panel systems ranging from about 700 watts to 15 kW. In 2008, 29 solar producers and one solar-wind hybrid producer had a total solar capacity of 111kW and produced 77,500 kWh of solar electricity. As of June 2009, Golden Valley Electric Association has 574 customers, or about 1% of their members, participating in the SNAP program and hopes to raise that number to 3%.
Wind 
Overview
[image: goodnoe wind farm]Wind is the oldest form of usable energy. It was first used by Egyptians 5,000 years ago to power their ships, and was later adapted in windmills used to grind wheat and other grains by the Persians in the 7th century. In the 12th century, the Dutch modified and improved upon the windmill design. Like old-fashioned windmills, today’s wind turbines use blades to collect the wind’s kinetic energy. Wind turbines work because the wind flows over the airfoil shaped blades creating lift, like the effect on airplane wings, which causes them to turn. The blades are connected to a drive shaft that turns an electric generator to produce electricity.
The size of wind turbines varies widely. While small turbines used to power a single home or business may have a capacity of less than 5 kW, some large commercial sized turbines may have a capacity of 5,000 kW, or 5 MW. Larger turbines are often grouped together into wind farms that provide power to the local electrical grid.
Wind Energy in Alaska
[image: windice]Alaska has abundant wind resources suitable for development, mostly located in the western and coastal portions of the state. The availability of wind resources in combination with the high cost of diesel electricity generation in much of rural Alaska makes wind power an economical and clean alternative to traditional fossil fuels. A typical 1000-kW wind turbine can displace about 17,800 gallons of diesel fuel per year, a savings of nearly $55,000 to an electric utility paying $3.10/gallon for diesel fuel. The largest areas of class 7 (superior) wind power in the United States are located in Alaska.  Much of coastal Alaska has “good” or “excellent” wind resources.
Development of wind energy resources in Alaskan villages started over a decade ago. Kotzebue Electric Association (KEA) installed three wind turbines in 1997. Since then, the utility has added 11 more turbines that produce up to 950 kW, about 7% of the coop’s annual electricity consumption. KEA hopes eventually to expand this generating potential to 2-4 MW, enough to power Kotzebue during peak load times and displace 1.4 million gallons of diesel annually. The Alaska Village Electric Cooperative (AVEC) produces 1.36 MW of energy with 17 wind turbines located in the villages of Selawik, Hooper Bay, Wales, Toksook Bay, Savoonga, and Kasigluk. Over 20% of annual electricity is produced by wind power in the villages of Kasigluk and Toksook Bay, and AVEC estimates that 30% of electricity demand in these communities could eventually be produced from wind. AVEC plans to install a total of 1.2 MW of additional generating capacity in the villages of Toksook Bay, Chevak, Mekoryuk, Quinhagak and Gambell by 2010. The Chaninik Wind Group is working to install 450 kW of wind capacity in each of the villages of Kongiganak, Kwigillingok, Tuntutuliak, and Kipnuk in 2009. In Kodiak, the Kodiak Electrical Association is installing three 1.5 MW turbines at Pillar Mountain, with generation expected to begin in the fall of 2009. The Tanadgusix Corporation (TDX) on St. Paul Island in the Bering Sea has also been active in developing wind-diesel hybrid generation technology in rural Alaska. TDX built a hybrid system on St. Paul, reducing electricity costs from $0.49 to $0.12 per kWh. Plans are in the works to build similar facilities in the Aleutian villages of Sand Point and Nikolski.
On the Railbelt, several of the major utilities are examining wind power as a way to diversify future sources of energy and hedge against rising natural gas prices. Wind Energy Alaska’s Fire Island project, located in a Class 4 to 5 site west of Anchorage, is in the initial stages of permitting. The proposed wind farm would use 36 towers to generate 54 MW of electricity and provide up to 3% of the Railbelt’s electrical energy. The Alaska legislature has appropriated $25 million to help build the underwater transmission linethat would connect the island to the Railbelt electric grid.  The facility may be producing electricity as soon as 2011. Golden Valley Electric Association has also made substantial progress towards developing the roughly 25 MW Eva Creek Wind project located near existing transmission lines north of Healy. Together, Fire Island and Eva Creek could provide approximately 5% of the Railbelt’s electrical energy.




http://energy-alaska.wikidot.com/energy-in-alaska

Energy in Alaska 
Introduction
It is difficult to conceive many human activities that do not in some way depend on affordable, reliable energy. Whether it is providing fuel for our vehicles, electricity and heat for our homes, or energy for the production and transportation of the products we use daily, almost everything we do depends on a constant supply of energy. Inexpensive energy has helped our society create wealth and, as an energy exporting state, is a cornerstone of our economy.
	How Much Energy Does the
Average Alaskan Use?
A long distance sled dog puts out 5 kW,
or 17 MMBtus, based on a 10,000 kcal/
day diet during a typical day on the
Yukon Quest or Iditarod. This means
that in order to generate the amount of
energy needed by each Alaskan every
day, we need the equivalent effort of 65
Iditarod sled dogs.
	[image: sleddogs.PNG]
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The United States uses more energy per capita than any other country in the world, and Alaska as a state has the second highest per capita energy use in the nation at 946 Mmbtu per person. This is almost three times higher than the national average of 327 Mmbtus, and is in part due to our climate, with long cold winters throughout most of the state requiring more energy for heating homes1 However, our geographic location and oil and gas industry also contribute significantly. For example, almost 32 million barrels of jet fuel were used in 2006. Jet fuel constitutes 43% of total energy end-use in Alaska, however a large portion is used for international flights and is not actually consumed in-state. An additional 484 Mmbtu can be attributed to energy used for oil and gas production in 2006, and while this was energy consumed in-state, a vast majority of the product was shipped out of state as crude oil exports.

Alaska Energy Potential
Alaska is also home to tremendous untapped or underutilized energy resources, including some of the highest concentrations of fossil and renewable energy resources on earth. In addition to the well-known oil and natural gas resources on the North Slope and in Cook Inlet, Alaska’s proven coal reserves represent the 4th largest fossil energy resource in the world. Alaska also has significant undeveloped geothermal resources in the Aleutian Island volcanic arc, abundant untapped hydropower, wind, and biomass resources, and the majority of the tidal and wave power potential in the United States.

Alaska's Energy Consumption - Past, Present, and Future
[image: consumption1960-2008.png]
Chart created by ISER based on data from the United Stated Energy Information
Administration. From ISER's "Alaska Energy Statistics 1960-2008."
Using data on the consumption of energy from the U.S. Energy Information Administration (EIA), we can track the amount of energy used in Alaska since statehood. These estimates of consumption from the EIA also include energy used during oil and gas extraction processes, and jet fuel from international air travel. The graph below shows the gross consumption of energy in Alaska from 1960 through 2008. Oil and gas production began in Cook Inlet during the late 1960s, and by the early 1980s natural gas was the predominant source of energy used in Alaska. When oil and gas production began on the North Slope in the late 1970s, natural gas consumption by industrial users increased dramatically because it was used to power North Slope operations. All other fuels, including diesel, motor gasoline, jet fuel, and coal, have contributed relatively stable shares of total energy consumption per capita in the state.

Energy and the ACEP Wiki
The ACEP wiki is designed to help readers like you learn about Alaska's diverse energy needs and resources. In this wiki, you can find information about raw energy resources, the technology developed to utilize those resources, energy events in Alaska, energy organizations, and many other energy-related topics. The wiki is constantly changing and being updated with new information, so please check back frequently! If you think of a topic, resource, technology, organization, or event that you would like to see featured on the wiki, please contact us and let us know. Thanks for reading!



COAL ENERGY RESOURCES 
Introduction
Coal is a brownish-black to black combustible organic sedimentary rock formed by the decomposition of plant material, most often in a swampy or boggy environment. This organic material or peat is buried, compacted, and hardened over millions of years. This process is called coalification. During coalification, peat undergoes several changes as a result of bacterial decay, compaction, heat, and time. Peat deposits vary and contain everything from pristine plant parts like roots, bark, spores, etc. to decayed plants. In coalification, peat passes through four main phases of coal development: lignite, sub-bituminous coal, bituminous coal, and anthracite. These end products are composed primarily of carbon, hydrogen, oxygen, and some sulfur along with water moisture and non-combustible ash. The amount of carbon and volatiles (water and gas) as well as the amount of energy content of the coal determine its rank. The amount of energy in coal is expressed in British thermal units (Btu) per pound. The higher the rank, the greater the heating value.
[image: coal_161.jpg]
The coal powered heat plant at
UAF as seen during Winter Solstice.
Based on reliability of data, coal resources are classified into four classes that depend on standard-distances-from-points-of-thickness measurements. These are (1) measured, (2) indicated, (3) inferred, and (4) hypothetical. These four classes of coal resources are based on degree of geologic assurance that the rank and quantity of a coal seam (or seams) have been estimated from high (measured) to lowest (hypothetical). Identified coal resources include measured, indicated, and inferred coal resources.
	Fold
Table of Contents
Introduction
Alaska's Coal Resources
Coal Development in Alaska
Coal Working Group Conclusions
Coal Technology
Coal News
NETL Coal and Power Systems News
Links and References
Fischer-Tropsch and Coal Working Group Members



Alaska's Coal Resources
	Summary of Total Alaskan Coal Resources

	Resource Category
	Total Resources (in millions of short tons)

	Measured resources
	6,500

	Identified resources
	170,000

	Hypothetical resources
	5,600,000


In general, hypothetical resources are located within broad areas of known coal fields where points of observation are absent and evidence is from distant outcrops, drill holes, or wells, and where coal may reasonably be expected to exist in known mining districts under known geologic conditions. Additionally, the classification of coal resources is based on the mineable thickness of the coal seam. For a more detailed discussion of coal-related terminology see this article on "Coal Terminology: Resource and Reserve".
The United States is estimated to contain 30% of the world’s coal resources. Alaska is believed to hold about half of that. Most coal resources in Alaska are in the hypothetical resource class because they have been poorly studied, there are few data points of measurement, and there has been little or no drilling to substantiate resource estimates. Identified resources are about 170 billion short tons; however, coal-bearing strata underlie about 9% of Alaska’s land. The state’s total hypothetical resources of coal are estimated to exceed 5.6 trillion tons.
[image: coal_162.jpg]

Coal Development in Alaska
Coal was officially discovered in Alaska in 1786, with the first documented production in 1855. Small-scale mining is recorded at numerous sites throughout the state, with local mines being developed to fuel river steamboats, placer gold mines, and canneries before 1900. Significant production began in 1917 after extension of the Alaska Railroad into the Matanuska coalfield, and by 1968, more than 7 million short tons of bituminous coal had been mined from the Matanuska coalfield, most of it for electrical power generation. Significant mining in the Matanuska field ceased in 1968, when Cook Inlet natural gas replaced coal for electrical power generation in the Anchorage area.
Since the end of World War I, coal has been mined continuously in the Healy coalfield, which is within the Nenana coal province. Alaska’s only operational coal mine today, the Usibelli Coal Mine, produces sub-bituminous coal from its Two Bull Ridge mine site near Healy, with an output of 1.357 million short tons of coal in 2007. Usibelli shipped over 308,146 short tons of coal to Chile and supplied six power plants in interior Alaska with approximately 900,000 short tons of coal.
In 2007, BHP Billiton Ltd. drilled nine holes in the western Arctic coalfields on land owned by Arctic Slope Regional Corporation. The purpose was to test the thickness of the coal seams and evaluate the quality of the coal in the historic Kuchiak Mine area, first tested in 1994. Exploration continued in 2008, and BHP also began environmental baseline studies and initiated cleanup activities at the Kuchiak Mine. PacRim Coal LP has also been active with continued environmental, permitting, and engineering work on the Chuitna Coal project west of Anchorage, on the north side of Cook Inlet. The project is being designed to mine 3 to 12 million short tons of coal per year from proven reserves of over 770 million short tons. To learn more about the Chuitna coal project, go here.

Coal Working Group Conclusions
Alaska has vast resources of high quality, low sulfur coal that has great potential for providing energy locally and for export. Technology exists for extracting coal and for generating both electricity and space heating from it. The economics of coal mining through electrical power generation and space heating are well known for a given resource base. These economic models can be extrapolated for the economy-of-scale necessary for rural settings. Mine-mouth electrical power plants can greatly reduce the need to transport large volumes of coal, and electrons can be transmitted to a number of communities via power lines rather than by hauling coal over great distances. Because there is a lack of detailed information on bed thickness and lateral extent of coal seams in many of Alaska’s coal provinces, the total volume of identified coal resources suitable for mining remains much lower than what is likely present.

Coal Technology
	TECHNOLOGY SNAPSHOT: COAL

	

	Coal Resources (Worldwide)
	Recoverable coal is approximately 998 billion short tons (2004 numbers)

	Coal Resources (National)
	Approximately 491 billion short tons of demonstrated reserves, estimated 275 billion tons recoverable (2007 numbers)

	Coal Resources (Alaska)
	170 billion short tons identified resources; approximately 5.6 trillion short tons of hypothetical coal resources

	Resource Distribution (Alaska)
	Distributed in eight major coal provinces and numerous smaller coal fields and occurrences

	Number of communities with potential coal resources
	Over 40

	Technology Readiness
	Proven technology for electrical power generation and space heating

	Environmental Impact
	Surface mining requires reclamation. Combustion for electrical power generation must meet EPA requirements

	Economic Status
	Economically mined in Interior Alaska (Healy) for power generation and some space heating, active coal exploration (see below) in Western Arctic, Cook Inlet and Alaska Peninsula




NATURAL GAS 
Introduction
The term ‘natural gas’ refers to a common and widespread product of organic decomposition and it is found in varying quantities in nearly every part of the planet. Natural Gas is produced in nature by two distinct methods: (1) organic material is broken down by bacterial decomposition with the by-product of methane (such as in peat bogs, land fills, or the digestive system of cattle), or (2) thermal decomposition where the by-product is both gas and liquids (such as coal or organic- rich sediments being heated up deep within the earth to produce methane, propane, other heavy gases, and oil). Methane gas, which is the largest component of natural gas, appears blue when it is burning. To learn more about the specific formation of this resource, visit this page.
[image: naturalgasstove.jpg]
Photo: thealaskastandard.com
	Fold
Table of Contents
Introduction
How Natural Gas Energy Works
Natural Gas in Alaska
Conventional and Unconventional Natural Gas
Challenges of Natural Gas
Natural Gas Technology
Links and Resources
News
NETL News


Natural gas accumulations are a common source of clean burning energy throughout the world. In 2010, natural gas consumption increased worldwide by 7.4% to 306 billion cubic feet of gas per day, the strongest growth since 1984. U.S. gas consumption rose 5.6 percent to a record 66 billion cubic feet per day; the gain of an average 3.5 billion cubic feet per day was the largest volume increase of any nation worldwide. The U.S. was also the world's largest natural gas producer for 2009 and 2010, a position which Russia had held for seven years in a row prior to 20091 Natural gas is used and transported in many forms including conventional pipeline distribution of gaseous form, pressurized vessels of liquid propane (LP), and liquefied natural gas (LNG) as a supercooled liquid in unpressurized insulated containers.
[image: NatGasChart.jpg]
Figure 2: America's demand for natural gas is
expected to grow as much as 50% by 2025.
Unconventional gas resources, much of which
currently are not economically recoverable, are
expected to bear much of the burden of meeting
this demand. Image: NETL

In the United States natural gas provides nearly 21 percent of the energy supply, and the US Department of Energy (USDOE) forecasts that this consumption level will climb slowly over the next decade, and then start decreasing through the year 2030 (see figure 2). The USDOE also reports that natural gas will be the energy source for 900 of the next 1000 new power plants being developed in the U.S. 

How Natural Gas Energy Works
Natural gas wells link to processing plants, where impurities such as water and carbon dioxide are removed; from these plants, natural gas is transmitted through pipelines (with compressor stations located periodically to boost the pressure of gas moving in the pipeline) directly to power plants and industrial customers, or to local gas companies that provide lines to residential customers and businesses. Local distribution companies inject minute amounts of odorant to the gas before distributing it so that customers can detect leaks before the escaping gas leads to a fire or explosion.
Natural gas is most commonly used for heating and electricity generation on a residential scale.
Flow diagram of a typical natural gas processing plant.

Natural Gas in Alaska
Cook Inlet, Barrow, Nuiqsut, and parts of Fairbanks are currently the only areas in the state served by natural gas.
However natural gas is used to generate 54% of the electricity being consumed by industry and the public in Alaska. Figure 3 compares the amount of gas being consumed annually in the Anchorage area for residential use and power generation. Clearly, natural gas makes up an important part of the overall energy portfolio of Alaska and will for the foreseeable future. The dominant impediment to increased use of natural gas in other parts of Alaska is the significant cost of exploration and development, or of transportation from areas of large known accumulations to areas where it can be utilized for heat and power by a smaller population base.
[image: natural_gas170a.jpg]
Figure 3: Graph showing consumption of Natural
Gas in Alaska for residential and electricity production
for the decade 1997-2007. Data from US Department
of Energy.
This resource has enormous potential in Alaska, with known resources on the North Slope and in the Cook Inlet basin. The U.S. Geological Survey released an assessment of undiscovered, technically recoverable oil and gas resources in the Cook Inlet region of south-central Alaska in June 2011. In this assessment, the USGS estimates that there are about 19 trillion cubic feet (tcf) of natural gas and about 46 million barrels of natural gas liquids that remain to be found in this area (these numbers reflect a mean of the estimates).
Conventional and Unconventional Natural Gas
Besides "conventional" natural gas extraction, the most common extraction of natural gas from reservoirs, there are multiple "unconventional" methods of gas extraction. They are often more difficult and less economical, due to technologies that have not been fully developed, but may become larger players in the natural gas industry in the future upon further research. In Alaska, coalbed methane and methane hydrate are among the "unconventional" resources being researched.

Challenges of Natural Gas
The key challenge for using natural gas as an energy source is our ability to economically collect it in sufficient quantities so that it can be used for heat and power. Unfortunately, the very common bubbles seen in lakes and bogs cannot supply enough fuel for sustained energy production, so it is necessary to find and tap into a place where nature has accumulated it over hundreds of thousands of years by a natural trapping mechanism. The most common forms of natural accumulation are: (1) conventional gas reservoirs in porous rock deep within the earth, (2) thick underground coal seams where the gas is both trapped and adsorbed to the organic material (coalbed methane), and (3) a newly emerging potential natural gas source, hydrates, where the gas molecule under certain pressure and temperature conditions is surrounded and trapped by a crystalline structure of ice.

Natural Gas Technology
	TECHNOLOGY SNAPSHOT: NATURAL GAS

	

	Current Production (US)
	Over 25 trillion cubic feet annually

	Current Production in Alaska
	North Slope and Cook Inlet, 454 billon cubic feet

	Resource Distribution
	North Slope and Cook Inlet; some exploration potential in other Basins

	Number of communities impacted
	Railbelt and North slope

	Technology Readiness
	Proven exploration and production technology readily available.

	Environmental Impact
	Cleanest burning non-renewable. Exploration activity, production facilities, and pipelines must not adversely affect land and water resources.

	Economic Status
	Currently economic in Anchorage region and minor railbelt

	News
	NETL News


Petroleum 
Introduction
Petroleum, or crude oil, is a naturally-occurring flammable liquid derived from fossilized organic materials; it consists of complex hydrocarbons of various molecular weights and other liquid organic compounds.1 The majority of petroleum production in Alaska occurs on the North Slope, which contains the largest and second largest oil fields in North America, Prudhoe Bay and Kuparuk, respectively. By the mid-1980s, Alaska's North Slope was providing about 25% of U.S. oil production; North Slope oil production peaked in 1988 and has been declining since then,2 now accounting for about 10% of domestic oil production in the U.S.3 North Slope oil is transported 800 miles to the northernmost ice-free port in Valdez, Alaska, through the Trans-Alaska Pipeline System (TAPS) which crosses 3 mountain ranges and over 800 rivers and streams.4
[image: oil-rig-sunset.jpg]
Prudhoe Bay Oil Rig at Sunset
Photo: static.howstuffworks.com
Petroleum can be distilled or treated by other chemical processes at refineries to produce gasoline and other fuels. Products such as asphalt are also derived from petroleum. Alaska has in-state refineries on the North Slope as well as in Kenai, Nikiski, Valdez, and North Pole, but Alaska petroleum is also shipped to refineries in California and Washington.
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How Petroleum Energy Works
After crude oil is extracted from the ground, on land or offshore, it is sent to refineries where the crude oil is heated so that the different hydrocarbon chains can be separated. Different *end products are derived from these distinct hydrocarbon chains, such as gasoline, jet fuel, and other fuels. Also, the raw materials needed to make most plastics come from petroleum or natural gas.

Petroleum in Alaska
Approximately one-third of jobs in the state are affiliated with the petroleum industry and petroleum revenues have averaged over 85% of the state revenue.5 In May 2011, President Obama announced plans for the administration to conduct annual auctions for oil and gas leases in the Alaska National Petroleum Reserve on the North Slope, extend leases for offshore drilling in the Arctic Ocean, and review the possibility for further exploration of offshore drilling in Alaska.6
Currently, the majority of oil production in Alaska occurs on State lands on the North Slope. There are two different tracts of federal land that contain oil and gas resources: the National Petroleum Reserve-Alaska (NRPA) and the Arctic National Wildlife Refuge (ANWR).
The U.S. Geological Survey completed an assessment of undiscovered oil and gas resources in the Cook Inlet basin in June 2011. In this assessment, the USGS estimates that there are 600 million barrels of technically recoverable oil that remain to be found in this area (figure based off of the mean of estimates).
Viscous and Heavy Crude Oil
Beneath many oilfields on the North Slope, there are thicker oils that are harder to extract and that do not flow as easily through pipelines. Within the thicker grades of oil, there is viscous oil, with a consistency of syrup, and heavy oil, with a consistency of honey or molasses.7 In recent years, BP and ConocoPhillips have begun to extract viscous oil on the North Slope using horizontal wells and waterflood techniques, but extraction on the estimated 12 billion to 18 billion barrels of heavy oil in the Ugnu formation on the North Slope is still being tested.8 In April 2011, BP began using cold heavy oil production with sand (CHOPS) at its Milne Point facility to test the possibility of further heavy oil production. CHOPS extracts an oil and sand mixture and separates the two substances in heated settling tanks. Heavy oil is generally too viscous to flow unaided through a pipe, so it can be mixed with lighter oil first.

Challenges of Petroleum Production
There are many challenges that accompany oil production, including concerns about the environment and wildlife surrounding production sites. Petroleum production must be carried out in a very careful and well-planned manner to decrease the likelihood of spills and other major accidents.
In Alaska, one pressing challenge is the currently lowered flow volume of the Trans-Alaska Pipeline System (TAPS). At around 300,000 BOPD (barrels of oil per day) there is a lower mechanical limit to operating TAPS; even at around 600,000 BOPD (close to current 2011 flow volume) there can be difficulties in winter if the flow is interrupted. Besides the lower mechanical limit, low flow volume means that there is a lower economic limit as well: there is less oil over which to spread the operating costs.
If natural gas begins to be sold from the North Slope, the gas clean-up process produces large quantities of CO2, which is valuable for enhanced oil recovery.
As with all energy projects, cost can be a huge inhibitor to developing petroleum resources: current energy costs and future projections.

Petroleum Technology
	TECHNOLOGY SNAPSHOT: CRUDE OIL

	

	Current Production (US)
	5,512,000 barrels/day (EIA 2010 estimate)

	Current Production in Alaska
	599,000 barrels/day (EIA 2010 estimate)

	Resource Distribution
	Alaska North Slope and Cook Inlet

	Communities impacted
	Most of Alaska relies on petroleum products.

	Technology Readiness
	Proven exploration and production technology readily available.

	Environmental Impact
	Exploration activity, production facilities, and pipelines must not adversely affect land and water resources.

	Economic Status
	Currently economic on North Slope and in Cook Inlet.
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FIGURE 9.4 Consumption per capita of energy In Alaska
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