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The Arctic is a special and unique environment that quickly exposes the limitations in our traditional methods of executing hydrocarbon projects.  This paper will attempt to develop some of the relevant issues and share specific experiences of NANA/Colt Engineering LLC and Colt Engineering Inc. in the execution of assignments in Alaska and Canada’s Arctic.

Location and Distances

When planning or executing projects in the Arctic, one must always take into account the special logistical problems due to the location.  We are dealing with a very remote area.  Anchorage is over three hours by air north of Seattle; Deadhorse, Alaska, is 1 hour, 40  minutes north of Anchorage.  The distance by road from Edmonton, AB, Canada to Fairbanks, AK is just less than 1900 miles and the distance along the TAPS haul road from Fairbanks to Prudhoe Bay is another 500 miles.

This is also an area that lacks surface transportation infrastructure.  There is one road into the North Slope area and the ocean, from the Bering Sea through to the Beaufort Sea, is open for shipping for a very short time each year.   In Canada’s north, there is a single road to the Mackenzie Delta plus there is also the Mackenzie River which is navigable for shipping for a few months each year.

Climate and Environment

The Arctic often has severe weather conditions, with high winds, low temperatures, snow and blowing snow.  On their web page, the National Oceanic and Atmospheric Administration (NOAA) describes winter conditions in Alaska as follows:

Wind-driven waves from intense storms crossing the Bering Sea can drive large chunks of sea ice inland, destroying buildings near the shore.  High winds, especially across Alaska’s Arctic coast, can combine with loose snow to produce a blinding blizzard and wind chill temperatures to 90o F below zero!  Extreme cold (-40o F to –60o F) and ice fog may last a week at a time.  Heavy snow can impact the interior and is common along the southern coast.  With only brief glimpses of the winter sun across the southern horizon, the snow accumulates through the winter months.  In the mountains it builds glaciers, but the heavy snow accumulations can also cause avalanches or collapse roofs of buildings.  A quick thaw means certain flooding.  Ice jams on rivers can also cause substantial flooding.

The Arctic has a sensitive environment.  Most of the area north of the Brooks Range in Alaska is tundra … generally flat areas with numerous shallow lakes and ponds, covered with short shrubby trees, mosses and native grasses and underlain by permafrost of various depths.  This unique area is the summer nesting ground for many migratory birds and the calving grounds for migrating Caribou.   On the Canadian side, the area of interest for potential hydrocarbon development lies along the valley of the Mackenzie River … a major drainage system which arises in northern Alberta and British Columbia and terminates in a large delta area at the Beaufort Sea.  The delta is the summer home for numerous migratory waterfowl and the coastal plain, to the west of the delta, is home to a major caribou herd.

Construction Access and Ecostructure Protection

By custom and by regulation, access to the undeveloped areas of Arctic tundra is limited to those periods when the ground is entirely frozen.  During these periods, equipment and vehicles can be moved on ice roads; areas or tracks built up by flooding and freezing in successive layers until you have created a temporary ice structure thick enough to carry vehicles, but capable of spreading the imposed load over large areas, thus avoiding damage to the delicate ecostructure.  For permanent facilities, or for roads between permanent facilities, developers have historically used gravel pads several feet thick.  These are designed to support imposed loads and / or traffic, while preventing damage to the tundra and melting of the permafrost.  In the Arctic, gravel can be scarce and the permitting process for the installation of permanent roads and surface facilities, can be very time-consuming.

In Alaska, oil pipelines have traditionally been supported above grade on vertical support members (VSMs).  (The VSMs have extended surface areas to dissipate heat from the line and prevent it’s transmission into the permafrost).  In the permafrost area, burying an uninsulated pipeline carrying a heated product, can potentially cause damage to the tundra surface area, as the permafrost melts, the pipe subsides and a trench is created along the line.  At the same time, uneven melting of the material underlying the pipe can cause bridging of the pipeline and potential failure.  A gas pipeline, at ground or sub-freezing temperatures, may not have these problems.

The high cost of operating in the Arctic has always been a motivating factor for offsite fabrication, and assembly.  This has resulted in a concept of building very large modules in Anchorage or the lower 48 and shipping them by large sealift barges to Prudhoe Bay.  On a recent project in the Arctic in which Colt Engineering was involved, we discovered certain advantages to building slightly smaller modules, assembling them in Hay River in Canada’s Northwest Territories, and shipping them down the Mackenzie river and across the coast to Prudhoe Bay.  This route has a longer and more predictable shipping season than the Bering Sea route and because we are always in more protected waterways, the barges can be smaller, with less freeboard than those required for a voyage across the Gulf of Alaska or Bristol Bay.

Smaller modules can be shipped by truck up the haul road and of course, this strategy is less weather dependent but more restrictive for weights and clearances.

Planning and Contracting Strategy

Because of the construction and transportation windows imposed on Arctic projects by location and weather, project planning and contracting strategy become very important issues.   Losing as little time as a week along the critical path, can result in completion date delays of as much as a year by causing everything to wait for the next available window.  Obviously, this can have a serious impact on project costs.

Contracting strategies should consider the importance of the schedule by imposing meaningful penalties for schedule delays while providing rewards for innovation and initiative which leads to schedule enhancement.   

Partnering and alliancing can also be very good strategies to ensure that everyone is on the same page and equally committed to the schedule.   (We will discuss this further in a later section).

Environmental and Stakeholder Concerns

People of the north have great respect for their land and resources and the State of Alaska has passed environmental protection laws that are among the most stringent in the world.  To meet the intent of these laws, operating companies have published very strict regulations relating to the protection of the areas in which they operate and these regulations are vigorously enforced.  At the Prudhoe Bay field for example, if an operator’s truck has to stop for a period of time somewhere out on the lease, and if weather and temperature conditions dictate that the truck be left running, then the driver is required to place a pan under the engine to capture any fluid drips from the engine and each vehicle is equipped with such a pan for these situations.  There is a similar requirement for vehicle refueling operations and the operators have published a detailed procedure for any fluid handling / transfer operation all designed to minimize the possibility of a fluid leak onto the tundra.

This same attitude and approach will be expected of everyone working in that environment and contractors should be prepared to be meticulous about preventing spills and emissions and cleaning up when they abandon sites or areas.

A developer should also consider the interests of all stakeholders in his project and he should ensure that the list of stakeholders is comprehensive and that their interests and issues are understood.   Projects done in Alaska and in the Canadian Arctic will have large political component and failure to recognize and address all of the issues could result in significant delays and increased costs.

Working with Aboriginal Communities

Unlike other jurisdictions … and specifically unlike Canada … Alaska native land claims issues have been negotiated and settled.  The Alaska Native Claims Settlement Act (ANCSA) passed by Congress in 1971 established the Alaska Native Corporations and established the legal framework to settle aboriginal land entitlements.

Under ANCSA, Alaskan natives selected approximately 44 million acres of federal lands within the State of Alaska.  The legislation also established 12 regional native corporations to administer these lands and the regions were established based on traditional patterns of use and occupation and also, to some degree, on mineral potential.  The settlement also included a sum of money, paid to the regional corporations, pro-rata to the adult population at the time when ANCSA was enacted.  The initial shareholders and beneficiaries of the settlement were adult members of the community, over eighteen years of age at the time when the bill was passed.

The native corporations assumed the obligation of stewardship over the lands and monies to provide for future generations of native Alaskans and to help adjust to changing times and economic circumstances.  In addition to traditional business objectives, each corporation recognizes a social and cultural mission to foster and protect their language, traditions and native culture and, in this respect, they are different from for-profit businesses.

Today, approximately thirty years after the enactment of ANCSA, the original twelve corporations have evolved in very different ways.   Some have granted shares to all progeny of the original members of the corporation, thus diluting the original capital pool; others have maintained the original capitalization, but made the shares divisible among one’s heirs.  Some corporations have adopted a passive investment policy; others have developed active, shareholder-operated businesses.  Some have invested entirely within Alaska, while others have invested in casinos, resorts and telecommunication companies in the lower 48.  At least one of the corporations now has over $ 1.0 billion USD in assets and there is another that is approaching $1.0 billion USD in annual revenues.   Their business interests include ventures in aerospace, tourism, engineering, oilfield services, construction, remote-site camp management, mining and transportation.  In many cases, the corporations select a qualified partner and enters into a joint venture, while in others, they buy an existing business and retain the incumbent management team.  In some cases, they start entirely new ventures with their own management.

About five years ago, Colt Engineering Corp., of Calgary, with the objective of expanding and geographically diversifying our business, decided that Alaska would be a comfortable area for us.  The physical climate was not very different from that of our existing business base; the language and business culture of the oilpatch in the United States was almost identical to that of Canada.  We felt that we understood the north and we also felt that our experience, working with difficult oils and smaller fields in Canada’s mature oilpatch, gave us a specialized knowledge base that would be useful to Alaska’s operators as they developed more marginal fields in the maturing North Slope fields.  Knowing that Alaska was a small and very close community, in the engineering and construction business, we decided that it would be a good strategy to have a local partner.

NANA Development Corp., the operating subsidiary of NANA Regional Corp., had a small company which had provided contract technical services to Shared Services Engineering, the group that provided design services for surface facilities to BP and ARCO for the jointly-operated Prudhoe Bay field.  This group had excellent people but they lacked the systems and procedures to manage and control large projects.  Without a partner, they were not able to break into larger engineering, procurement and construction assignments.

In October, 1997, we formed a new joint-venture company, NANA/Colt Engineering LLC and were awarded the next tranche of the Shared Services alliance contract.  That company has now grown to almost 200 people … one of the largest engineering companies in Alaska … the new President is a long-time Alaska resident, a former employee of ARCO (subsequently Phillips) and a very good engineer.

NANA has proven to be a great partner.   They have excellent management, they are politically astute and well connected and they are interested in, and supportive of, all of their subsidiary businesses, including NANA/Colt.  NANA’s values are: 1) all persons shall be treated with respect and dignity, 2) commitments made will be honored, and 3) honesty and fairness shall govern our activities.  NANA’s business mission is to provide employment opportunities for their shareholders, while operating financially successful business ventures.  

NANA/Colt has adopted a similar statement of values and we recognize a serious obligation to maximize employment of qualified shareholders, while contributing to the education and development of shareholders’ dependents.

On the major gas exploitation and transportation projects expected for the Arctic, Alaska’s aboriginal peoples will expect to participate in the business activity associated with the projects, as suppliers of services, contractors, caterers and through their fabrication, engineering and construction companies.  I see no evidence of interest in the equity ownership of production and / or transportation facilities.  

In Canada, the situation is quite different.  Canada’s aboriginal community has unsettled land ownership issues, many don’t have the business models and the substantial experience that Alaska’s natives have had through their regional corporations and their expressed interests in any proposed gas pipeline seems to lie in the area of equity participation, rather than as the provider of services.

I think that any company that is considering engineering and construction opportunities in Alaska should seriously consider connecting with an Alaskan partner.  In doing so however, he should be aware that his partner, especially if a native corporation, may have objectives and a mission that goes beyond profit.  

Partnering

In addition to providing engineering services for surface facilities at Prudhoe Bay, Colt and NANA/Colt have participated in several major projects in Canada’s Arctic and Alaska.  Colt has participated in almost every pipeline study in the north and they were the engineering contractor for the surface facilities for the Badami project.  Colt and NANA/Colt are currently designing the expansion of the Alpine field in the western Arctic and Colt has completed the conceptual engineering for the civil / pipeline / infrastructure portion of Exxon’s proposed Point Thomson project.

The Badami project is a good example of the benefit of adopting an innovative approach to project execution in the Arctic.  The owner, BP Exploration Alaska Inc. (BPXA) was motivated to consider forming an Alliance for this project because:

1. The historical cost of North Slope facilities of the size required for the Badami field was too high (approx. $420 MM USD) for this project to be economical.

2. They were looking for a step change in costs, a reduction of $180 MM USD

3. They knew this would require breakthrough thinking and therefore a different contracting approach.

4. They had previously been successful in an alliance in the North Sea on their Andrew project.

Accordingly, BPXA negotiated an alliance arrangement with a small group of contractors and these negotiations lead to the formation of a six-member alliance group with BPXA as the Owner / Project Manager, Colt as the party responsible for Engineering and Procurement, and NATCO in charge of fabrication.   In Alaska, Alaska Interstate was responsible for civil construction, Houston Contracting provided pipeline construction services and VECO was in charge of module installation and fabrication of truckable modules.

The key principles adopted by this alliance, were as follows:

· Owner must share control

· Requires a confident, facilitating Project Director

· Alliance members participate equally

· Adopt a common risk / reward formula

· Keep the number of alliance members small

· Separate project and corporate interests

· Keep team together in one location, away from the Owner’s offices

· Develop an atmosphere of openness, trust and mutual dependence

· Provide full disclosure of costs, goals and drivers

· Encourage everyone to challenge decisions 

· Maximize the use of team building at all levels

The following accomplishments were achieved by the Badami project team:

· Project was completed at approximately 40% of historical cost ($168 MM vs. $420 MM)

· Best ever North Slope startup

· 4 weeks after the sealift

· Trouble free

· 6 weeks ahead of schedule

· First oil 18 months after project approval

· Excellent safety record (LTA frequency < 1)

· Excellent operability

The key to Badami was a number of innovations that were the product of the environment of openness and being prepared to challenge all previous North Slope design, fabrication and construction paradigms.   There was no single “silver bullet”; just a number of small “wins” that added up to significant cost savings that reduced the Owner’s costs and provided rewards to the alliance members.

Many of the cost savings were derived from the logistics plan and included the following:

· Fabrication in Alberta realized savings due to the lower Canadian dollar

· Assembly in Hay River was less costly than North Slope construction

· Using the Mackenzie River, rather than ocean transportation, resulted in lighter structural design for modules

· Using 6’ draft river barges, rather than 12’ draft ocean barges, allowed the Badami project to use a much shorter dock

· Alaska-built modules were installed before the main module sealift.

Summary

I hope this paper gives the reader some appreciation of the challenges of executing major projects in the Arctic.   We must cope with a harsh climate, a sensitive environment and a lack of transportation infrastructure.   We have to work around weather and access windows that affect our construction productivity and motivate a high degree of offsite fabrication and pre-assembly.  We also have to consider the interests of a group of stakeholders that has many more members than would a project in most other jurisdictions.

It is still possible to achieve good results with careful planning, innovative thinking and possibly by using alternative contracting strategies and strategic alliances.  Finally, we should be aware of the capabilities and interests of the aboriginal peoples of the north.  They have much to offer and they make excellent partners.

