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Wells and Whales 
The Ecological Effects and Future of Cook Inlet Hydrocarbon Production 

Abstract 

Oil and gas production in Cook Inlet have historically been very profitable to the State of Alaska. 

In recent years, production rates in the region have dropped due to a shift in industry focus, 

however, significant oil and gas reserves remain. In order to locate and map these recourses, oil 

and gas companies use a method known as seismic testing which can be highly detrimental to 

marine mammals. Being and estuary, Cook Inlet is highly biodiverse containing many species of 

marine mammals, as well as a economically important stocks of fish. In order to stimulate  the 

Cook Inlet oil and gas industry while protecting the ecological health of the region, several 

measures are proposed, including improvements to current seismic testing regulations and 

hydrocarbon spill response techniques tailored to the region. 
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INTRODUCTION  

Cook Inlet is a narrow body of water located in South Central Alaska between the Kenai 

and Alaskan Peninsulas [Figure 1]. Dena’ina Athabascans settled in Upper Cook Inlet 1,000 to 

1,500 years ago (Reger 2003). It has attracted “western” explorers since the 18th century when 

Vitus Bering claimed it for Russia on his second voyage to Alaska. Due to the narrow, shallow 

and gentle sloping geography and large tidal range (more than 35 feet between high and low tide 

in Cook Inlet), a bore tide (a wall of water that comes in with the tide) is created as water rushes 

in the inlet.  

Cook Inlet is an estuary, with several large fresh water rivers draining into geographically 

distinct arms projecting from the Gulf of Alaska[Figure 1]. Comprised of rocky intertidal and 

subtidal areas with sand beaches and mud flats (Energy Citations Database 1976-1979), it 

supports ecological and economic diversity. Cook Inlet, like many other estuaries, is a highly 

biodiverse area, supporting economically important stocks of fish, migrating bird populations, 

and several species of threatened marine mammals including the Cook Inlet Beluga Whale . 

These animals, and the industries dependent upon them, rely on an ecologically stable region. 

Cook Inlet has historically been the site of oil and natural gas production, a vital part of the 

Alaskan economy, accounting for an average of 85% of the state’s unrestricted revenue. 

(“AKRDC” 2012). However, in recent years oil and gas production in Cook Inlet has declined 

due to a change in industry focus. (Cook Inlet Areawide Final Best Interest Finding 2009).  

In this report we will recommend means to revitalize the Cook Inlet hydrocarbon industry, while 

keeping the health of the Inlet a top priority.  

COOK INLET ECOLOGY 
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Cook Inlet provides critical habitat for a variety commercially important fishes due to the 

undeveloped shorelines and good water quality. Forage fishes including Pacific herring (Clupea 

pallasii), capelin (Mallotus villosus), walleye pollock (Theragra chalcogramma) and Pacific cod 

(Gradus macrocephalus) inhabit the southern area of the inlet Abookire and Piatt 2005)  while 

anadromous fishes such as eulachon (Anoplopoma fimbria), longfin smelt (Spirinchus 

thaleichthys) and salmonoids (Oncorhynchus) inhabit the upper inlet. These include all five 

species of Pacific salmon, steelhead trout (Oncorhynchus mykiss) and Dolly Varden (Salvelinus 

malma miyabei).  

Commercial and sport fishing around Cook Inlet contribute hundreds of millions of 

dollars to the Alaskan economy (Dorava and Milner 1999). Local residents rely on subsistence 

and recreational use of fishes as part of their lifestyle. State-managed commercial fisheries in the 

upper Inlet include razor clams, a herring gillnet fishery, salmon drift and set gillnet fisheries. In 

terms of participant number an landed biomass, the largest Cook Inlet fisheries, are the state-

managed salmon drift and set gillnet fisheries in the Central and Northern regions of upper Cook 

Inlet. The presence of diverse and ecologically sustainable fisheries, and the declining stocks of 

endangered species make Cook Inlet a fragile and important estuary to the state of Alaska.  

Cook Inlet is home to a number of endangered or threatened species, including, Steller’ 

Eider (Polysticta stelleri), a seabird which winters in Lower Cook Inlet (DOI), Steller sea lions 

(Emetopias jubatus), and beluga whales (Delphinapterus leucas). The Alaska breeding 

population of Steller’s Eiders has been in decline in recent years, (Larned, 2006), though the 

species is still listed as threatened rather than endangered.  

Cook Inlet is home to a genetically distinct population of beluga whales  that is currently 

listed as threatened under the Endangered Species Act (ESA). Annual aerial surveys of Cook 
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Inlet belugas by the National Marine Fisheries Service (NMFS) and the National Oceanic and 

Atmospheric Administration (NOAA) have shown an almost 80% decline in the population 

between 1970 (1300 individuals) to 2011 (284 individuals) with the lowest estimate observed in 

2005 (278 individuals) (NMFS) 

Belugas are opportunistic predators that have a diverse diet of invertebrates and fishes; most 

notably herring and salmon. Primary beluga habitat [Figure 2] corresponds to prey availability 

and location. The timing and location of fish runs dictate beluga feeding behavior as these 

whales assemble towards the mouths of rivers and streams during the spring and summer 

(Calkins, 1989).  

HISTORY OF OIL AND GAS DEVELOPMENT 

 The visible surface sheens of oil seeps have been seen along the Gulf of Alaska as early as 

the 1800‘s (Cook Inlet Areawide Final Best Interest Finding 2009). The first attempts at oil and 

gas exploration occurred between 1900 and 1906 when six wells were drilled without success.  

 Exploration in Cook Inlet continued through the 1900’s but the first commercial oil 

discovery was not made until 1957 at the Swanson River Field [Figure 3]. This discovery 

became a focal point for oil and gas exploration and helped Alaska achieve statehood through 

demonstration of its economic value. 

 The Swanson River find was followed by several larger discoveries by various companies. 

[Figure 4] (“Bit Tooth Energy” 2011). Exploration drilling began to peak in 1964 when 16 

offshore platforms were installed [Figure 3] (Cook Inlet Areawide Final Best Interest Finding 

2009). 

 After Cook Inlet exploration peaked in 1966, drilling focus shifted to Alaska’s North Slope 

following the discovery of the giant Prudhoe Bay oil field in 1968. This discovery halted most of 
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the Cook Inlet region exploration efforts with resources reallocated to the North Slope. The last 

commercial field discoveries were made in 1979, and the last major discovery in 1991. [Figure 

3]. These fields have produced a cumulative total of over 1.3 billion barrels of oil and 7.3 trillion 

cubic feet of natural gas (Cook Inlet Areawide Final Best Interest Finding 2009).  

 According to the United States Geological Survey (USGS), the Cook Inlet Region of 

Alaska contains an estimated 19 trillion ft3 of gas, 600 million barrels of oil, and 46 million 

barrels of natural gas liquids. These gas estimates are significantly higher than the last USGS 

assessment of southern Alaska in 1995 of  2.14 trillion ft3 of gas. This increase in the 

undiscovered resource is attributed to new geologic information and data." (“ADNR DO&G” 

2011). Despite the large amount of natural gas available Cook Inlet production has steadily 

declined because of costs associated with gas removal. Current production is estimated at 

approximately 190 billion ft3. per year. 

OIL AND GAS EXPLORATION TECHNOLOGIES 

 With petroleum becoming scarcer and harder to find, the implementation of new 

technologies have helped extract this important resource. Of the dozen or so methods available, 

reflection seismic find oil and gas reserves most efficiently. During these surveys, explorers 1) 

emit sound waves, 2) measure the travel time and reflection off the earth’s crust and 3) map the 

layers of earth beneath the surface. Surveyors use these readings to find areas that indicated the 

likely location of oil, such as salt domes. Using field measurements and information deduced in 

the lab, geologists create maps showing the most likely location of an oil deposit and the most 

efficient path to drill the well (“Faces of Earth” 2007). A majority of current seismic testing in 

Cook Inlet occurs on 850,000 acres awarded to the Apache Corporation in the Cook Inlet 

Areawide Lease Sale of 2010 (“Deloitte” 2012). The Apache Corporation began seismic testing 
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in November 2011, testing 160 days a year, 24 hours a day; the company plans to continue this 

level of surveying for the next three to five years (“Juneau Empire” 2011). 

 Once a new well location is selected, drillers bore a hole down into the reservoir [Figure 5]. 

To keep the drill bit lubricated and clear of debris, drilling fluid composed of water and various 

chemicals is injected into the well. Waste is treated and a steel casing is lowered down into the 

well to prevent environmental contamination. 

 If geological conditions are right, most of the oil is forced up the well by the existing 

pressure. If the pressure is not sufficient or the oil is simply too viscous to flow upwards, oil 

extraction teams use secondary recovery techniques such as creating artificial pressure and heat 

by injecting steam into the reservoir to decrease oil viscosity and drives the oil toward the wells 

(“Preserving the Legacy” 1997). 

HYDROCARBON EXTRACTION REGULATIONS 

Alaska has been recognized for its rich natural resources such as lumber, gold, fur, fish, 

and oil. Fortunately, there are rules and regulations regarding the harvesting and exploitation of 

these resources. One needs only look at the work the Russian  Promyshlenniki did to fur bearing 

marine animals to see why these precautions are necessary. Without regulations, the Russia 

America Company quickly decimated their resource stocks. 

Oil exploitation needs to have effective regulations for exploration, extraction, 

transportation, and processing that prevent devastating environmental impacts from oil spills or 

drilling because this resource is a hazardous material and current methods of extraction and 

shipping carry an inherent risk of spillage or leakage. For the purposes of this paper we will 

focus on the laws and regulations regarding offshore drilling in the Cook Inlet area, specifically 

mitigation requirements concerning marine life. 
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Every planned oil well undergoes a permitting process that includes a number of 

evaluations  based on  the location of the well as it relates to federal and state borders, and land 

leases across Alaska. A Mitigation Measure Analysis is required by the Alaska Department of 

Natural Resources Division of Oil and Gas (DO&G) for potential lessees to ensure the limitation 

of negative social or environmental effects due to fossil fuel exploration.  

Current regulations require companies to conduct aerial surveys for marine mammals in a 

a 9.5 km radius around the seismic source vessel. the NMFS requires oil and gas companies to 

post NMFS certified Protected Species Visual Observers (PSVOs) on vessels within a 9.5 km 

exclusion zone and at onshore monitoring stations. If a marine mammal is sighted within this 

area, operations are halted until the anima has left the exclusions zone, or has not been sighted 

for a designated period of time, as deemed by a PSVO (“Apachecorp” 2012).  

PSVOs both onshore and offshore are equipped with binoculars, and in times of reduced 

visibility, caused by conditions like darkness and fog, a passive acoustic monitor is used to listen 

for marine mammal activity. (“Apachecorp” 2012).  

 Beluga whale habitat is divided into three types regarding oil and gas exploration [Figure 

6]. Type 1 (high value/sensitivity) cannot have oil or natural gas development/exploration 

projects. Types 2 (high value) and 3 (other/remaining habitats) are assessed on a case-by-case 

basis by the director of the DO&G and may allow temporary structures and activities between 

November and April.  

 When reviewing a plan of operations for any well activities, the DO&G communicates 

with the public, local boroughs, and other agencies to prevent conflicts between subsistence, 

commercial, sport, personal use, educational harvest activities, and lease related activities. In the 

event of a conflict, the lease related activities will be restricted. The DO&G may pick and choose 
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from a number of restrictions including alternative site selection or seasonal drilling restrictions 

and others deemed necessary. 

 There are ten stipulations in the mitigation measure analysis that pertain to fuel, waste, 

and other hazardous substances (“ADNR DO&G” 2010), including restrictions on refueling, 

container storage area, and container type, as well as waste disposal and environmental 

monitoring. (Mitigation Measures and Other Regulatory Requirements (Lessee Advisories) Cook 

Inlet 2010) 

ECONOMICS 

 As stated at the our ‘History’ section, Cook Inlet production declined in spite of rising 

estimates of gas availability. To increases interest in developing resources in the area, the state 

passed House Bill 2001, known as Alaska’s Clear and Equitable Share (ACES) in 2007. ACES 

provides companies with generous tax incentives to develop existing resources (KPMG 2011).  

 Some of the incentives offered to explorers by ACES include rebates for cash and/or 

development costs (flow lines, platforms, etc.) within one year after expenditure or well 

completion. These include rebates against exploration, appraisal and development drilling and 

seismic expenditures. The companies also receive staggered reimbursements for developing their 

first three jack-up rigs. (KPMG 2011).  

 Some companies are take full advantage of these tax credits to develop and explore their 

acreage. Buccaneer Energy has been attracted to drilling in Cook Inlet based on these fiscal 

policies. As stated above, the Apache Corp. has also shown increased activity. Linc Energy 

drilled the first well outside of any known oil fields in the region in five years.  Both Linc 

Energy, and Buccaneer Energy currently drill in Cook Inlet.  

THREATS 
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 As explained above, one of the tools most frequently used to locate potential oil and gas 

reservoirs is seismic exploration. There is debate about how the pulses used in seismic testing 

affect marine mammals’, benthic organisms’, and fishes’ ability to communicate, navigate and 

forage. Industry representatives indicate that animals are only harmed  when in close proximity 

(around two meters) to the seismic source” (Shell 2012). Other groups, including agency 

regulators, indicate that the effects of seismic exploration are a major concern for marine life, 

particularly whales and dolphins and could potentially result in physical and/or behavioral 

impacts. (EPBC 2008). Within Cook Inlet, the animals that are susceptible to impact by seismic 

exploration include fish, birds and marine mammals. As noted above, the Stellar eider, Stellar 

sea lion and Cook Inlet beluga are all listed under the ESA, which requires critical habitat 

protection for each species. The Stellar sea lion and beluga are further protected under the 

MMPA.  

Environmental analysts cite three distinct aspects by which seismic testing may be 

detrimental to marine mammals. First, at a short range, the extremely loud pulses (260 dB; a 

jackhamer produces 120 dB) used in acoustic testing can cause permanent and temporary hearing 

loss, disorientation, brain hemorrhaging and death (“Greenpeace” 2003). Secondly, artificial 

ambient noise produced by seismic testing can inhibit a marine mammal’s ability to detect 

natural sounds such as a breaking wave or an animal cry, which are crucial to navigation and 

communication. Third, the sound, which can be as loud 117 dB as heard from a distance of 20 

miles (~31 km), can interrupt essential behaviors such as feeding, predator avoidance, breeding, 

and migration (OGP/IAGC 2004). In some cases, artificial noise can prompt marine mammals 

such as whales and seals to abandon their established habitats and move to less habitable areas. 

This can be especially detrimental during calving periods, when newborn whales need particular 
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and stable conditions for survival (Compton et. al 2007).   

 Given the threat to marine mammals and other aquatic animals, companies conducting oil 

and gas exploration try to reduce ecological threats. The primary mode of reduction is ceasing 

exploration efforts when an animal is sighted near the operation. There are several drawbacks 

with relying on visual observations for detecting marine mammals: weather can significantly 

hinder sighting ability and accuracy, marine mammals can only be spotted when they are at the 

surface yet they spend the majority of their life at deeper depths, and marine mammals do not 

travel in completely predictable patterns making it challenging for vessel and shore-based 

observers to find the animals. Passive acoustic monitoring increases the ability to detect marine 

mammals, but in the winter when Cook Inlet is choked with ice and silt, passive acoustic 

monitoring is not feasible. Also, under the current system, seismic testing is only deferred after a 

protected marine mammal has been sighted within the exclusion zone. By that time, irreversible 

damage might have already been done to the animal’s hearing. The 9.5 km exclusion may protect 

the animal’s physiology, but sounds produced by seismic testing may still be loud enough to 

interfere with animals’ movement, communication, and feeding habits. (“Apachecorp” 2012) 

Liquified Natural Gas Holding Tank Breach  

If gas production in Cook Inlet increases, so does the risk of a major hydrocarbon spill. 

Since 1976, there have been nine major hydrocarbon spills in Cook Inlet, the majority coming 

from marine vessels (“ADEC” 2011) Although these spills have remained relatively infrequent 

and small (less than 500,000 gallons) the chance of a larger liquefied natural gas (LNG) spill has 

posed some threat in recent years. Conoco Philip’s LNG plant in Nikiski exports a large quantity 

of gas, roughly 125,000 meters3 per trip and 464.4 million meters3 annually (“Alaska Journal” 

2012) 
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For storage purposes, natural gas is held at -260°F (-162.2°C) in a liquefied state. When a 

tank is ruptured, this gas can cause cryogenic burns to the carrier vessel and crew. From point of 

initial dispersion, the presence of strong winds, ignition time and nature of leak can all influence 

whether a leak disperses without a fire, in a pool of fire, or as a vapor fire. Upon release from a 

breached holding tank, the cold natural gas begins to vaporize and disperses as a gaseous layer 

above the land or sea. Because this supercooled natural gas is denser than air, it displaces oxygen 

presenting an asphyxiation hazard to anything on and around the carrying vessel. Without 

burning, this gas will eventually warm to surrounding temperatures and be dispersed by winds. 

(Meroney and Neff 1981). The chance of an explosion in a LNG tank is relatively small, because 

natural gas is not flammable until warmed to its gaseous state, and only then if it is within its 

flammable limit: 5% - 15% in air. A natural gas explosion on a carrying may occur if the 

vaporized gas settles in an enclosed area such as the hull of a ship and an ignition source is 

introduced (Quillen 2002). 

In most scenarios, a LNG pool fire will immediately follow the breach of a holding tank 

because of the high flammability of the escaping gas and the extreme friction and heat involved 

in many marine accidents. These fires are extremely hot and difficult to extinguish; burning 

directly from the source.  Gas fires are another common result;  burning inside the vapor cloud as 

it travels away from the source. This burning vapor cloud can be blown towards sensitive 

environmental areas and population centers, such as the upper marshlands of upper Cook Inlet, 

and the city of Anchorage. If ignited away from the source, a flame can travel up the vapor cloud 

and ignite the LNG holding tank; transitioning into a pool fire. In any case, a natural gas fire can 

damage a carrier ship, possibly sinking it, endangers the crew, and poses a major burn risk to 

surrounding organisms. (Sandia 2004) 
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Oil Spills 

 An oil spill in Cook Inlet poses a very different risk than a LNG breach. In addition to 

being transported by wind, spilled oil is transported significantly by tides. In Cook Inlet the 

strong incoming tides can bring oil far into marshes, shorelines, and streams.(Nuka Research & 

Planning Group, LLC, 2012). A spill of this nature would be especially damaging in spring, 

summer and fall months when the upper inlet hosts migratory birds, spawning coho and sockeye 

salmon, and breeding marine mammals, including belugas, harbor seals, and stellar sea lions 

(Nuka Research & Planning Group, LLC 2012).  

 In the wintertime, an oil spill in Cook Inlet would be less immediately detrimental to 

wildlife. In winter months, sea ice in the upper inlet could deter the movement of the oil slick 

(CIMRA 2012), but also make the cleanup process very difficult. The presence of seasonal ice 

along with severe weather and strong tides make Cook Inlet a challenging operating environment 

for oil-spill response vessels (Eley 2012). 

 In any case, an oil spill in Cook Inlet would be extremely harmful to wildlife of the region, 

and in turn, the humans that depend on them for subsistence and commercial harvests. The 

Exxon Valdez Oil Spill (EVOS) of 1989 still has negative impacts on the marine life of Prince 

William Sound (PWS). It is reasonable to predict that Cook Inlet would be equally devastated by 

an oil spill.  

 In particular, Pacific herring could be affected because they spawn in the shallow waters 

susceptible to spills. In fact, even after 23 years of non-harvest, herring populations in PWS have 

not recovered to their pre-oil spill levels possibly due to compounding factors of population 

depletion from exposure to oil, disease and predation (EVOSTC website). Oil exposure causes 

death in adults and eggs and could lead to a rapid decline in, if not termination of the upper Cook 
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Inlet herring fisheries. Salmon would be less affected by an oil spill because their spawning 

grounds are upstream beyond the limits of tidal excursions that could carry oil inland (CIMRA 

2012). A major spill could cause a suspension of commercial salmon harvests similar to the one 

that occurred in PWS following EVOS. 

 Cook Inlet’s variety of seabirds, including many species of ducks and gulls (including the 

threatened Stellar eider) could also be affected by an oil slick. Oil can be carried on bird’s 

plumage and transported to nesting sites. This is especially dangerous  the during summer 

molting period and the winter season, when oil can clump feather resulting in high mortality 

rates of birds due to freezing. Sea otters are also highly susceptible to hypothermia from being 

coated in oil, and severe internal injuries from the ingestion and inhalation of oil (Spill Baseline 

and accident Casualty Study 2012). Whales and dolphins are not considered highly sensitive to 

oil, but can contract fatal internal injuries from long-term exposure and ingestion. 

COMPARABLE ESTUARY 

The Taz Estuary, located off the Gulf of Ob in Western Siberia [Figure 8], shares many 

characteristics with Alaska’s Cook Inlet in terms of geology, biology and resource extraction. As 

well as being two of the largest estuaries in the world, the Taz and Cook Inlet have many of the 

same resources such as hydrocarbons and stocks of marine wildlife, most notably Beluga whales. 

The two estuaries also share proximity to population centers. Geologically, the Taz estuary is 

strikingly similar to Cook Inlet. Both have rivers that flow in and distribute significant amounts 

of sediment into the estuary. Both have large quantities of submerged biological material which 

has led to significant oil and gas revenues. In the Taz estuary, these reserves are currently under 

development by the Russian state petroleum company, Gazflot (Gazflot 2008). 
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Oil and gas exploration in the Gulf of Ob began in 2008 with the drilling of five 

exploratory wells. As of 2009, four more exploratory drills were planned, the total planned 

capacity being 7,366 meters3. The expected gas increase from these wells is 153 billion meters3 

of gas. Natural gas prices of this quantity of gas is expected to be worth a sum of $20.3 billion 

US (Eia 2012) 

Both bodies of water are home to stocks of Beluga whales (CMS 2010). The stocks of 

beluga whales in the adjacent Gulf of Ob vary from 500-1000 individuals. While this is 

significantly higher than the projected 370 individuals in Cook Inlet, the average number of 

whales in the Gulf of Ob is likely smaller than the number given, as the population estimate 

includes the whole of western Siberia (CMS 2010). 

The Taz Estuary and Cook Inlet are both near population centers. In the case of Cook 

Inlet, this population center is Anchorage (Pop. 291,826 in 2010), the largest city in Alaska 

(“Census” 2011). The Taz Estuary, however, is near the less populated town of Novvy Port (Pop. 

1,790). Both of these cities are the major ports of their regions, these being the Cook Inlet and 

the Kara Sea, respectively. The fishing industries are also similar. Novvy port has a fish 

processing facility devoted to Pollock and crab, while Anchorage is the home port of several 

previously discussed fisheries. These two estuaries, while geographically distant, are much alike 

in terms of their economic potential, and biodiversity. Thus, it is not unreasonable to extrapolate 

lessons learned by either area in balancing  energy and ecology.   

PROPOSED MANAGEMENT PLAN  

 To enhance the oil and natural gas industry of Cook Inlet, a large scale exploration and 

mapping movement is necessary. Because seismic testing is most commonly used, and has been 

proven detrimental to marine mammals, precautionary measures must be implemented to protect 
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the health of the many already endangered species of marine mammals inhabiting Cook Inlet. In 

a further effort to ensure ecological safety of the Inlet, we propose hydrocarbon spill  response 

measures that take into account to the unique physical characteristics of Cook Inlet and the 

fragility of ecosystem.  

Seismic Testing Ameliorations 

 Passive monitoring of marine mammals remains a prospective method by which agencies 

can reduce the impact of seismic exploration. Due to limitations in range, coordination, and 

interpretation, passive monitoring is currently only used as a backup to visual sighting. 

 As oil and gas wells in Cook Inlet are capped due to a lack of supply, drilling platforms, 

such as the Dillon and Baker platforms are left unused for production (2002 and 2003 

respectively). (“Petroleum News” 2010) 

Currently these platforms, act as lighthouses only. Their removal is scheduled for 2019. To avoid 

expensive removals, Chevron is looking into alternative uses for the platforms. In a 2010 letter, 

the company said “In addition to decommissioning, Union is also evaluating alternative use 

opportunities for a portion of, or all remaining infrastructure, after well abandonment.”  

 As means of an alternative use, we propose the installation of passive monitoring stations 

using hydrophone arrays on decommissioned and inactive oil platforms. As these stations would 

be central and fixed  in  Cook Inlet,  a more comprehensive and consistent listening range would 

be available. Using a network of three or more stations, either on land or in the Inlet, technicians 

could triangulate incoming data  and pinpoint the geographical position of the vocalizing marine 

mammals. Similar methods of passive monitoring and triangulation are currently used by Shell 

and have proved very effective for locating marine mammals in the Beaufort and Chuckchi Seas. 

(“Offshore-Mag” 2012)  The instillation of these devices, and the wages of technicians that 
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operate them could be funded in part by the Alaska Department of Natural Resources Division of 

Oil and Gas, with small progressive contributions from oil and gas companies intending to 

seismic test in Cook Inlet. With real-time information, seismic testing operations could be 

suspended if a marine mammal was found within, or moving towards the 9.5 kilometer exclusion 

zone in place today.  With long-term data, researchers could also better map the seasonal 

migration paths of the Cook Inlet Beluga whale and other marine mammals .  

Seasonal Seismic Testing Restrictions 

 Because seismic testing has the potential to be especially damaging to Cook Inlet Beluga 

whale populations during their calving period,  we recommend moratorium on seismic testing in 

Type 2 Beluga whale habitat [Figure 6] for the calving months of May to July. This moratorium 

would be temporary and could be expanded or lessened as new population data is collected. For 

this reason, we highly recommend the continuation of the yearly Cook Inlet Beluga count 

currently taking place every summer.   

Spill Response 

 There are a number of difficulties that arise when cleaning up oil that has spilled into 

shallow, icy waters such as those of Cook Inlet. Large vessels have problems navigating within 

the ice flows and around shoreside mudflats. As a remedy, multiple shallow draft oil response 

vessels that are suited to the physical conditions of Cook Inlet could be outfitted with booms that 

gather the oil for recovery or disposal, chemical agents designed to coagulate the oil, and 

skimmers such as the LAMOR Brush Skimmers that recover oil from the surface of the water. 

 Aircraft are also useful, because operate regardless of ocean conditions. One method of oil 

spill cleanup is to drop a dispersing agent from an aircraft onto the affected area. Another is to 

equip a helicopter with a device known as a Heli-torch that dispenses burning gelled fuel onto an 
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oil spill [Figure 8]. This would be reserved as a last resort technique because the prevailing 

winter winds coming from the Southeast have the potential to blow the emissions from burning 

oil into communities and marshland along the Northwest coast of Cook Inlet (CIMRA 2012).  

 Little can be done  through human effort to clean up a LNG spill from a tanker. Rather, the 

key is to prevent a source of ignition from interacting with the vapor. Eventually, the cloud 

formed by the LNG will disperse by natural processes and the threat will be removed. (Quillen, 

2002) 

Conclusion 

Historical data has shown that oil and gas production rates in Cook Inlet have declined in 

recent years due to concentration on oil fields located in the Arctic. Research points to 

substantial existing oil and gas reserves in the Cook Inlet Region potentially worth hundreds of 

billions of dollars. In order to efficiently develop and extract from these underground wells, 

significant 3-D seismic exploration and mapping is needed. However, the effects of these 

explorations are marine mammals, including the genetically distinct Cook Inlet Beluga whale. 

We have provided several recommendations by which these adverse effects can be avoided and 

reduced. As a further precaution, we have outlined the consequences and cleanup method of a 

hydrocarbon spill in Cook Inlet- an unavoidable risk of increased production. 

For means of comparison, we have described the physical, geological, and economic 

conditions of the Taz Estuary in Western Siberia, an estuary with surprising similarity to Cook 

Inlet. The recommendations for hydrocarbon development provided in this paper place an 

emphasis on upholding  the ecological health of the regions so that these estuaries, and the 

organisms and industries that depend on them, remain unimpaired for years to come. 
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Figures 

                        

         

        

              

Figure 1. Cook Inlet and Dena’ina Athabascan settlements  
(http://www.ciri.com/content/history/villages.aspx) 

Figure 2. Seasonal beluga distribution 
(Migura et. al 2008) 
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Figure 3. Cook Inlet wells and production (1950‐2009) 
(http://kovalaska.com/environment.html) 
 

Figure 4. Currently exploited oil and gas deposits in Cook Inlet 
(http://bittooth.blogspot.com/2011/08/ogpss‐oil‐and‐gas‐of‐southern‐
alaska.html) 
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Figure 6. Valuable habitat area (type 1, 2, 3) 
identified for Cook Inlet Beluga whales 
(Migura et. al 2008)  
 
 

Figure 5. Structural components of an oil well 
(http://visual.merriam‐
webster.com/energy/geothermal‐fossil‐
energy/oil/drilling‐rig.php) 
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Figure 7. Russian ports in the Kara Sea  
(http://en.wikipedia.org/wiki/Novy_Port) 
 

Figure 8. Heli‐Torch ignition of oil 
trapped in ice cakes 
(Allen et al 2008) 
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