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Twelve years ago, the nation’s worst oil spill revealed the irresponsible conduct 

of the Trans-Alaska Pipeline System (TAPS) Owners.  The lax practices of their wholly 

owned agent, the Alyeska Pipeline Service Company, directly contributed to the cause of 

the Exxon Valdez oil spill.1  Since that time, there have been many changes for the better 

at the Valdez Marine Terminal and – to a much lesser degree – on TAPS.   Nevertheless, 

the rash of accidents and mishaps that occurred on TAPS in 20002 – the year that 

Alyeska’s President promised back in 1997 to achieve “Operational Excellence”3 – 

demonstrates that the aging pipeline is still very much at risk, despite the professionalism 

and best efforts of many concerned and committed individuals in the Alyeska work force.   

These comments introduce salient issues concerning the TAPS Owners’ recent 

application for Grant and Lease renewal.   
 

                                                 
1  In the immediate hours after the Exxon Valdez spill, the nation learned the significance of the discrepancy 
between promise and practice as Alyeska’s spill response failed to materialize.  For example, the response 
barge that was supposed to be ready at all times was damaged and unloaded at the time of the spill; 
equipment that was supposed to be supposed to be on board and ready to go at all times, was on shore, 
buried under several feet of snow.  As a result, the barge, the equipment that the contingency planned 
promised would be available within five hours did not reach the spill for over 14 hours after Alyeska 
received notification (Alaska Oil Spill Commission, Spill:  The Wreck of the EXXON VALDEZ (State of 
Alaska, February 1990, p. 17).   
  
2   For a brief summary of three of these mishaps, see pages 7 through 9, below. 
 
3  Alyeska Pipeline Service Co., Trans Alaska Pipeline System Briefing Document, October 23, 1997, p. 26.   
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Stripped of legal boilerplate and put in its simplest terms, the public interest in 

lease and right-of-way renewal application of the Trans-Alaska Pipeline System (TAPS) 

Owners revolves around a few fundamental questions regarding TAPS operations:   

Is TAPS operated safely?   Is TAPS operated in a manner that ensures that the risk of 

spills on TAPS is held to a minimum?   If a spill should occur, can the TAPS provide 

response that limits spill effects to the maximum extent possible?   Is TAPS operated in a 

manner that minimizes environmental damage to the maximum extent possible?  These 

operational concerns lead to two fundamental questions regarding lease renewal: 

?   Are the terms and conditions of the lease and right-of-way agreements drafted 

in the early 1970’s are appropriate to guide the operation of TAPS for the next 

30 years or more, or do those terms need revision to account for the rapid 

advances in technology, changes in environmental values and experience with 

environmental oversight on TAPS?  

?   Have the TAPS Owners – through their operating agent (Alyeska) taken 

appropriate and effective action to handle the risks inherent in pipeline 

operations?   If not, what actions should be taken to enhance safe operations 

on TAPS? 
 

Although the TAPS Owners’ Draft Environmental Report4 is over 600 pages 

long, it is notably lacking in information or substantive discussion that might answer 

these fundamental questions.  In fact, the entire lease renewal package seems carefully 

designed to deflect attention away from the issue of safe operations on TAPS.   Is the 

pipeline safe and environmentally sound, and is it operated in a manner that is likely to 

ensure those conditions over the next 30 years?  To answer these questions, it is 

necessary to look carefully at the way Alyeska conducts its day-to-day operations.    And 

that is precisely what the Draft Environmental Report does not do.    
 

An example of the kind and depth of information that is necessary to draw 

meaningful conclusions about TAPS environmental mitigation measures accompanies 

                                                 
4 Trans Alaska Pipeline System Owners, Environmental Report for the Trans Alaska Pipeline System Right-
of-Way Renewal (Draft2/15/01), submitted with application for Grant and Lease Renewal, May 2, 2001. 
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this report; it is a draft technical report on one issue -- seismic and climatic conditions 

that affect the TAPS above ground support system.5  The argument in the attached AFER 

draft technical report is clear:   

?   Earthquake science, permafrost engineering and global warming come 

together in Alaska to challenge the experimental design of TAPS above 

ground support system.   

?   There are clear indications that Alyeska may not be dealing with these 

highly technical disciplines in a manner that assures that the pipeline 

operators will apprehend and respond to problems in a timely manner.   

?   Therefore, greater oversight may be warranted to ensure safe operations 

during the coming decades.  

Consider, by comparison, the discussion of the same issues in the Draft Environmental 

Report of the TAPS Owners.  Regarding climate change, above ground pipe and slope 

stability monitoring, the report contains a few short, disconnected paragraphs with some 

simplified drawings showing the above ground support system, all pointing to the general 

conclusion that “[c]ontinued monitoring and maintenance will identify and repair any 

areas where settlement or heave may exceed operational standards.”6   The treatment of 

seismic issues in the Draft Environmental Report is similarly glossy and banal.7   
 

The intention of the Draft Environmental Report appears to be to avoid 

meaningful discussion of whether TAPS is managed effectively to mitigate 

environmental damage.  Therefore, it would take much of the evening just to list the 

subjects that it treats with glossy spin or a quick lick and a promise.  Don’t worry:  I 

won’t attempt to do so.  But it might be useful at this point to identify some of the broad 

methodological shortcomings in the report.   
 

First, I’d like to say a word about oil spills and oil spill response plans.  One issue 

here is the use of statistics.  From a history that has been free of catastrophic inland oil 

                                                 
5   AFER will be taking a much closer look at TAPS operations in a report that will be released shortly.   
 
6   Draft Environmental Report,  pp. 2.1-3 - 2.1-4, 4.2-2 0 4.2-4 and 4.2-18. 4.3-33 - 4.3-34. 
 
7   See, for example, Draft Environmental Report, p., 4.2-18. 
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spills in the past – in large part due to the dedicated efforts of Alyeska’s professional field 

staff – the Draft Environmental Report manufactures a statistical projection that future 

spills are unlikely.  This approach is tantamount to charting one’s position on a freeway 

by looking in the rear-view mirror.  Granted, there is much to be learned from history. 

But, as The Pipeline Risk Assessment Manual warns, historical data on pipeline events “is 

normally rare-event data – one failure in many years of service, for instance.  

Extrapolating future failure probabilities from these small data bases can lead to 

significant errors.  They also imply a false precision.”8    
 

Unencumbered by this common sense, the TAPS Owners assert that “Since oil 

spills are accidental events that are probabilistic rather than deterministic, it is essential to 

characterize them in statistical terms.”9   The Draft Environmental Report goes on to 

present an appendix with many pages of statistical spill forecasts based on its limited, 

rear-view mirror sample.10  For those who do not favor this approach, the report puts 

barriers in the way of the reader who would like to see if there are any lessons to be 

learned from the record on TAPS spills.   Unfortunately, the report data on oil spills are 

arrayed in an obscure and inconsistent manner11 that makes it difficult to assess the 

effectiveness of past measures to prevent and mitigate what the report calls the potential 

adverse impact of lease renewal of greatest concern  – the possibility of a large oil spill.12   

                                                 
8   W. Kent Muhlbauer, Pipeline Risk Assessment Manual (Gulf Publishing, 1993), p. 5. 
   
9  Draft Environmental Report, p. 4.1-5. 
 
10  Draft Environmental Report, Appendix B, pp. B-1 - B-36. 
 
11  This problem is most apparent at Figure 4.1-2  (“Crude or product spills > 1,000 bbls for Operations 
[1977-99],” p. 4.1-8).  The main section of this table lists ten spills, of which five are tanker spills, 
including the Exxon Valdez.   It may be appropriate to consider tanker spills as an indirect impact of lease 
renewal.  And it may be reasonable to consider all spills together to make the point that the quantity of oil 
spilled on TAPS is far less than the oil spilled in North Slope and marine operations.  But any information 
about pipeline operations one might glean from these spills tends to get lost among the non-pipeline spills.  
Moreover, the authors created a spill list that isolates one of the largest spills on TAPS, the 1979 Atigun 
Pass spill, from other spills; a dispute over the size of that spill is not noted, although the larger estimate 
does appear in another table in another section of the report, further obscuring basic information about large 
spills on TAPS (see Table 4.3-9 at p. 4.3-41; inconsistently and ironically, in the case of another spill Table 
4.1-2 does take note of a discrepancy in reported spill size).   While failing to provide the reader with a 
clear list of major pipeline spills, the report does provide such a list for spills from tankers calling at Port 
Valdez – an indirect consequence of TAPS operations (Table B-12 at p. B-26).     
 
12  Draft Environmental Report, p. 4.1-4. 
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Is the preceding discussion merely a difference of opinion between those who 

worship oil spill statistics and those who don’t, or is there a bias in the approach of the 

Draft Environmental Report?  I think the reader can quickly confirm the bias in the TAPS 

Owners’ treatment of pipeline spill prevention and response issues by using a simpler 

statistical technique:  Try comparing the length of the sections on pipeline spill response 

and prevention measures to the tanker trade measures.  Discussion of spill prevention and 

response measures for TAPS takes two pages; by comparison, measures to prevent and 

mitigate tanker spills in that section fills eight pages.13   I thought this report was about 

the pipeline. 
 

The Draft Environmental Report may be the bulkiest part in the TAPS Owners’ 

application for Grant and Lease renewal, but it’s not the only one.  There is also a much 

shorter report titled Duration of Right-of-Way Renewal for the Trans Alaska Pipeline 

System.  The stated purpose of this report is to demonstrate that the duration of the State 

and Federal renewals should be 30 years.14  In the introduction to this short report, the 

TAPS Owners assure the public and regulatory agencies that the report demonstrates that  

TAPS clearly meets all Federal and State criteria for renewal for a 
maximum term, since it will continue to function safely through and 
beyond a 30-year renewal period and to deliver a crucial percentage of 
U.S. crude oil production.  Furthermore, shortening the renewal period 
would serve no public purpose and might well have a chilling effect on 
future investment in Alaska oil and gas development.15 
 

Nearly half of this 44-page report consists of appendices that summarize TAPS 

components and operating systems, a bibliography, a list of acronyms, a list of 

accomplishments and another brief discussion of the marine shipping system.  The scant 

space available for serious discussion is further reduced by photographs and charts that, 

like the summary appendices, resemble similar graphics contained in the much longer 

environmental report.   That leaves little room to deal substantively with the host 

                                                 
13   See: Draft Environmental Report, pp. 4.2-25 - 4.2-26 [pipeline] and 4.2-26 to 4.2-33 [VMT and tanker]. 
 
14   Trans Alaska Pipeline System Owners, Duration of Right-of-Way Renewal for the Trans Alaska 
Pipeline System, March 23, 2001, p. 2. 
 
15  Duration Report, p. 1. 
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problems that confront the owners of the aging pipeline and the serious technical 

questions regarding the manner in which the TAPS Owners propose to meet those 

challenges.   But the Duration Report doesn’t need much space to arrive at its conclusion 

because it assumes, rather than proves, its principal premise – namely, that TAPS 

operates with sufficient margins of safety.  This circular argument is not the only 

conceptual flaw that infects the Duration Report.   There are at least three other problems 

associated with the fundamental shortcoming identified here:  
 

(1)   Even if one grants the rather dubious proposition that TAPS operates safely 

today, that does not mean the aging pipeline will continue to operate safely over the next 

30 years.  In this regard, by failing to even mention fundamental issues such as the 

pipeline’s continued battles with corrosion and the threats to system integrity from global 

climate change, the brief discussion in the Duration Report of “future challenges” does 

little to instill confidence.16 
 

(2)  The TAPS Owners rely heavily on the presumption that “properly designed 

and maintained pipelines can provide safe service almost indefinitely.”17  This notion 

overlooks the very real possibilities that shortcomings in either original construction or 

current maintenance standards could render the TAPS Owners’ bland proposition 

virtually meaningless.   Indeed, a primary purpose of the renewal process should be to 

ask -- and answer -- these questions:  Are original construction and current maintenance 

standards, working together, sufficient to ensure safe operations?  And, if so, for what 

period of time?     
 

(3)  Finally, the TAPS Owners assert that “the renewal process is not essential to 

change the Federal Grant and State Lease documents, since these agreements are required 

to allow changes on an as-needed basis.”18  In effect, the Carriers are saying that because 

the monitors have some flexibility to augment the Grant and Lease terms, renewal should 

                                                 
16   Duration Report, p. 15. 
 
17   Duration Report, p. 1. 
 
18   Duration Report, p. 2. 
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be automatic; a brief statement to the effect that the Owners anticipate that they will 

continue to use the pipeline for another 30 years should be sufficient for renewal, thereby 

paving the way for Grant and Lease renewal without any review at all.    If this is the 

case, then what is the point of putting an expiration date on the lease?  I believe the 

answer is that stewardship demands that the questions I framed at the outset of this 

testimony should be asked and answered by thorough investigation and analysis.    
 

In a four-page appendix on physical life, the Duration Report repeats some of the 

data from the Draft Environmental Report to assert a downward trend regarding oil spills 

on TAPS.  Refreshingly, however, this report admits that “the predictive power of the 

linear trend model is not high, indicating that year-to-year variability is large relative to 

any time trend.”   The Duration Report also admits that age can be a factor in pipeline 

failure – through factors such as corrosion, fatigue, manufacturing, construction and 

maintenance defects. 19   Not to worry:  After a banal two-page description of pipeline 

maintenance systems that might (or might not) counter these problems, this appendix 

concludes, “Leak detection systems monitor for leak loss from any source.”20   Unstated 

are these facts:  the TAPS leak detection system has never detected a leak21 and in many 

sections of the pipeline, the leak detection system is not set to alarm below 4,000 barrels 

per day.22    
 

In recent years, Alyeska has scheduled periodic shutdowns of the pipeline for 

maintenance.  Unplanned shutdowns are also required to deal with communication 

failures on the line.23   When you shut down the pipeline, you have to restart it, and 

restarting the pipeline is a relatively high-risk activity.   Many of the serious operational 

                                                 
19   Duration Report, p. 25 
 
20   Duration Report, p. 27. 
 
21  For history of the TAPS small leak detection system, see:  Richard A. Fineberg, Pipeline in Peril:  A 
Status Report on the Trans-Alaska Pipeline (Alaska Forum for Environmental Responsibility), 1996, 
Chapter 7. 
 
22   Untitled table from Joint Pipeline Office on leak detection system performance (provided by D. Lalla in 
response to AFER request), Feb. 15, 2001. 
 
23   Trans Alaska Pipeline System Briefing Document, p. 3. 
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problems discussed in earlier AFER reports on TAPS are associated with pipeline 

restarts.24   In 1995, for example, a pressure hammer at Pump Station #9 ripped a valve 

actuator – a unit so large that it takes two men to lift it – out of its four-bolt housing and 

caused other damage in the booster pump room.25  Since then, there has been at least one 

significant problem restarting the pipeline every year,26 culminating in the pressure 

hammer that moved a stretch of above-ground pipe in Atigun Pass as much as 21 inches 

south during a botched restart in April 2000, causing significant damage to the support 

system there.27   
 

The Duration Report spin on this important issue is that “[t]he pressure control 

system continuously detects, alarms, and alerts technicians controlling the pipeline in the 

event pressure anywhere in the pipeline maximum allowable operating pressure limits.”28  

In fact, the surge that caused the Atigun Pass pipe movement was undetected.  After the 

damage was discovered, a review of operating records indicated that the pipe movement 

may have been caused by three different undetected surges.29  
 

While the Atigun Pass pipe movement might have been the most serious example 

of incorrect operations Alyeska experienced during the year 2000, by no means does that 

event stand-alone.  The year seemed to be marked with operating difficulties.  In January, 

for example, the pipeline operators botched the recovery of a scraper pig after its arrival 

in Valdez.  Before taking a pig out of the pipeline, it is washed with oil to remove the 

wax and other substances collected on its way to Valdez.  When they opened the chamber 

specially built to remove the pig from the pipeline, it wasn’t there.   Apparently a valve 

had been opened at the wrong time, sending the pig on a short, unexpected post-pipeline 

                                                 
24  Pipeline in Peril, pp. 6.8 - 6.10, 6.22 and 8.10 - 8.12.  
 
25   Pipeline in Peril, pp. 6.6 - 6.7. 
 
26   See U.S. Department of Transportation Notice CPF #5-2000-5-006, Feb. 10, 2000. 
 
27   Joint Pipeline Office, A Look at Alyeska Pipeline Service Company’s Operation of the Trans-Alaska 
Pipeline 1999/2000  (Comprehensive Monitoring Program Report), February 2001, pp. 28-32. 
 
28   Duration Report, p. 29. 
 
29   Alyeska Pipeline Service Co., “Milepost 170 Pipeline Movement Root Cause Analysis,” June 23, 2000, 
p. 3. 
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journey.   They found the lost pig a short time later, lodged in the nearby back pressure 

system that had been installed to stop the pipeline from buffeting in Thompson Pass; the 

pig’s cleaning disks were poking through a metal grate. That mishap put the backpressure 

system out of commission for approximately three weeks, subjecting the pipe in 

Thompson Pass to fatigue once again from the earthquake-like shaking until the damage 

caused by the errant pig could be fixed.  Alyeska engineers determined that the cause of 

the lost pig was the operating crew opened the wrong valve while attempting to clean two 

pigs at the same time, allowing the pig to escape.  According to JPO, they should have 

known better:  similar mistakes had been made twice before.30 
 

Six months later, in July 2000, two successive pigs collaborated to tear a 48-inch 

diameter, 500-pound steel check valve seat away from a check valve near Fairbanks and 

carry it 350 miles through the line to Valdez.   Alyeska replaced the damaged valve, took 

it apart and determined that the valve assembly contained a manufacturing defect when it 

was installed in the 1970’s.  Two of twelve retaining screws had not been properly 

tightened at the factory a quarter of a century ago; over time, they apparently worked 

their way loose.  The result was that the valve no longer fit snugly in the valve housing 

and was hanging down slightly.  A pig apparently snagged the steel ring and ripped it off 

when it came though, carried it several miles down the line, where it lay in the body of 

downstream valve. The next pig through carried it the rest of the way to Valdez.31 
 

These three events were salient among the mishaps that occurred in the year 

Alyeska was supposed to have achieved operational excellence. 
 

One source of the frequent shutdowns – poor valve communications – was to 

have been fixed by the replacement of the antiquated pipeline communications system 

with a fiber optics system that was installed in 1997.    In 1996, AFER questioned 

whether it made sense to close four pump stations in 1996 and 1997, leaving large 
                                                 
30   A Look at Alyeska Pipeline Service Company’s Operation of the Trans-Alaska Pipeline 1999/2000, pp. 
24-27. 
 
31  A Look at Alyeska, pp. 32-34. 
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stretches of the pipeline unmanned – and therefore more dependent on reliable 

communications -- before the new fiber optics system was installed.  But finances dictate; 

the pump stations were closed.32  The new communications system proved unreliable and 

never became operational.  Today, the old communications system is still in place – and 

year after year, near misses associated with pipeline restarts keep happening.33  

 

The delay in replacing the fiber optics system places the pipeline at increased risk 

due to communication failures.  Other delayed repairs also exacerbate operational risks.  

For example, a poor-sealing mainline gate valve – RGV-39, on the Koyukuk River – was 

diagnosed in September 2000 as having an internal bypass rate in excess of established 

performance criteria.34  The faulty valve was to have been replaced during the year 2001, 

but the project was deferred.  Once again, Alyeska will gamble that during the hiatus this 

important safety device will not be called upon to perform the function for which it was 

designed and installed.    
 

The only winners in this situation are the top-level managers in the Fairbanks 

Business Unit, who were able to trim $4.25 million from their capital budget by deferring 

this project.  The loser:  The environment.   Located in the heart of the Brooks Range, 

between Wiseman and the landmark Sukukpak Mountain, RGV-39, protects key 

wilderness, wildlife and subsistence resources in the Koyukuk River Valley.35   

                                                 
32   See:  Pipeline in Peril, Chapter 7. 
 
33   Letter from W. Wayne Wilson (Alyeska Pipeline Service Co.) to Joint Pipeline Office, “Re:  Project 
F101 Status Report”  (APSC Letter No. 00-16511), Nov. 28, 2000. 
 
34  Information from Alyeska. 
 
35  According to the TAPS Environmental Atlas, RGV-39 is adjacent to the Middle Fork of the Koyukuk 
River, directly north of a critical habitat area for the calving Dall Sheep.  The area is a caribou migration 
route that is also inhabited by brown bears.  Mineral licks and eagle nests are located in the immediate 
vicinity.   The Middle Fork of the Koyukuk River is described as “an anadromous fish stream which 
contains chum and Chinook salmon as well as resident Arctic grayling, Dolly Varden and whitefish.  
Because of the year-round presence of rearing salmon and other fish, the river is considered critical habitat 
and is highly sensitive all year.  The area is used for subsistence hunting and fishing and all pull-outs where 
the highway is close to a river, lake or stream are used for fishing, hunting and general recreation  
(Environmental Atlas of the Trans Alaska Pipeline System, June 1993, Map 8). 
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The TAPS Owners and the Joint Pipeline praise their valve-testing program that 

has led to the replacement of four mainline and several bypass valves in recent years.   

The testing program also discovered that some of the aging valves on TAPS no longer 

seal tightly.36  In light of the consequences of poor valve performance – possible over-

pressuring of the pipeline or an increase in oil loss in the event of a spill – the program 

should be run on a continuous basis to detect poor valve performance before it becomes a 

threat to pipeline integrity and the environment.   
  

Closing pump stations despite communication system failures; continued restart 

problems; delayed valve replacements – I submit there is a pattern to what happens on 

TAPS, and the pattern is this:  A major source of risk to the pipeline is the unexamined 

consequences of operational problems caused by chronic project delays, and that a major 

source of these delays is the constant budget pressure under which TAPS operates.   

There is little justification for this pressure, since TAPS earns a guaranteed profit as a 

regulated common carrier.37    In addition, TAPS brings its Owners annual windfall gains 

of extraordinary proportions through the income earned on past collection of funds for 

dismantling and removal of TAPS and restoration of the right of way (DR&R).  These 

windfall gains stem from the DR&R provision in the 1985 TAPS tariff Settlement 

Agreement. at the Federal Energy Regulatory Commission.38   
 

Tonight I have tried tonight to focus on a few operational issues to demonstrate 

the shortcomings in the reports the TAPS Owners have submitted in support of their 

application for Grant and Lease Renewal.   There is much more to be said on each.    By 

no means is this list comprehensive.  Alyeska’s planning and corrective action processes, 

corrosion issues, whistleblowers and corporate culture, issues of general environmental 

protection along the right of way – these issues come to mind immediately as examples 

                                                 
36  See:  Duration Report, p. 27 and JPO CMP Maintenance, p. 27 
 
37 To understand how TAPS tariff fit into the North Slope economic picture, see Richard A. Fineberg, How 
Much Is Enough?  Estimated Industry Profits from Alaska North Slope Production and Associated Pipeline 
Operations, 1993 – 1998  (Oilwatch Alaska), Dec. 9, 1998, ch. 2. 
 
38  See Attachment B to this testimony for additional information on the genesis and the consequences of 
the TAPS DR&R provision.   
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of other important issues that deserve your attention and careful review.   The subjects I 

have discussed, along with this brief listing and the attached reports should make clear 

the bases for AFER’s belief that your task should be to conduct, in effect, a major audit 

on the condition of the pipeline, the operating practices of its managers and the prospects 

for safe and environmentally sound operations in the future.  As you know, the Oil 

Pollution Act of 1990 mandated a Presidential Task Force on the safe transport of Alaska 

crude; it never happened.  The TAPS Owners and BLM and Congress all participated in a 

series of audits and reports during 1993 and 1994.39  Since then, however, there has been 

nothing in the way of an officially authorized, line-wide independent review of TAPS.  In 

1996 AFER reiterated the call for a Presidential Task Force and the Joint Pipeline Office 

recommended that “a multi-agency audit of TAPS be conducted some time in the fall of 

1997;”40 again, it never happened.   I suggest that there is a simple reason why:  Alyeska 

couldn’t pass.  
 

In closing, I offer five broad policy recommendations that flow from the research 

that AFER has completed for the report you will be receiving next month:    
   

?  1.   The Grant and Lease should establish a Citizens’ Oversight Group (COG), 

funded by the TAPS Owners through the Department of the Interior, to ensure, through 

community involvement, that the pipeline is maintained and operated in a manner that 

safeguards the natural resources of Alaska and ensures the safety of continued oil 

shipment.  In the process of developing the expertise to evaluate the efforts and 

accomplishments of the TAPS Owners and their monitors, it is anticipated that the COG 

would help combat the complacency that inevitably sets in after a long period without a 

major spill or accident.  

 

 
 

                                                 
39  For a critique of the 1993-1994 audits and GAO’s 1995 report on TAPS, see Pipeline in Peril, chapters 3 
and 4. 
  
40  Joint Pipeline Office, 1996 Annual Report, p. 13. 
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?  2.   The TAPS Owners have collected funds for the future dismantling, 

removal and restoration of TAPS (DR&R) from shippers on an accelerated basis.  Instead 

of being placed in an escrow account, these funds were passed through to the parent 

companies of the TAPS Owners, resulting in ongoing windfall profits of extraordinary 

proportions.  To provide funds to ensure the safe and environmentally sound operation of 

TAPS and promote continued North Slope development, the TAPS Owners should be 

required to (a) place funds necessary for dismantling in an escrow account and (b) 

contribute a small portion of the estimated $500 million excess income that they will earn 

in 2001 from past DR&R collections to establish a fund that would generate $3 million 

per year to finance the Citizens’ Oversight Group.   Additionally, as part of the review of 

Grant and Lease renewal, reviewers should convene an advisory panel to consider 

whether a mechanism can be established to return all or a significant portion of the excess 

income earned annually from prior DR&R collections to TAPS to shippers in the form of 

reduced tariffs. 
 

?  3.  Due to aging of pipeline equipment, the possible effects of changing 

climate conditions and technological development, Grant and Lease renewal should be 

made conditional on satisfactory completion of an evaluation, including a technical 

review and audit every five years, to assure that the operators of TAPS employ best 

available technology and have the fiscal and management systems in place to address any 

problems may be encountered expeditiously and competently.   The Grant and Lease 

terms should specify that this mandatory, periodic review shall be conducted by a 

respected independent body such as the National Academy of Sciences. 
 

?  4.  The economic and management framework in which TAPS operates has 

had a pernicious effect on operations that has led to the chronic failure to remedy 

problems in a timely manner.  The fiscal pressures that constrain TAPS operations are 

liable to increase as throughput and the prospective life of the line decline.  AFER 

therefore recommends that, as part of the review of this application for Grant and Lease 

renewal, the reviewers should convene an advisory panel to consider how best to provide 

a single, responsible managing party and a stable source of funding for TAPS.  One 
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possible solution is the transfer of TAPS to a single Owner with no North Slope 

production. 
 

?  5.  To ensure that Alyeska continues its efforts to establish an open work 

environment, and that the benefits of that open work environment remain in place 

throughout the period of proposed lease renewal, provisions establishing and ensuring a 

viable Employee Concerns Program on TAPS should be incorporated into lease and 

right-of-way renewal.  These requirements should include penalties if a certain 

percentage of workers report, in an annual survey that protects the identity of responders, 

that they fear harassment, intimidation or retaliation for disclosing problems on TAPS.   

 

AFER believes that if you incorporate each of these concepts into the EIS review, 

these recommendations will go a long way toward assuring TAPS operational success for 

TAPS during the proposed period of Grant and Lease renewal.   In the meantime, I hope 

these comments and the detailed information in the attachments will be of use to your 

review. 
 

Thank you for your consideration. 
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TAPS Seismic Liquefaction Stability Concerns  
 
 
Introduction 
 

This supplemental technical report1 calls attention to potentially significant 
current and long-term seismic stability problems with the Trans-Alaska 
Pipeline System (TAPS) in order to assure that TAPS integrity will be 
maintained throughout the period of proposed Grand and Lease renewal, 
and to verify that pipeline system integrity complies with the original intent 
of the project stipulations.  The importance of a rigorous review of TAPS 
seismic stability to assure the long-term safe operation of this critical 
energy transportation system is underscored by the following: 
 

1) TAPS is critical to the domestic energy needs of the United 
States; any interruption of service therefore can significantly 
impact the economic health of the nation. 
 

2) TAPS is critical to the State of Alaska since oil revenues make 
up approximately 80 percent of the State budget funding and all 
of the additional funding to the Alaska Permanent Fund. 
 

3) The integrity of the pipeline (that was to be guaranteed by 
compliance with the Grant and Lease Stipulations) is necessary 
for the safe operation of TAPS and the protection of the 
environment. 

 
After six years of design development and review and three years of 
construction with a total investment of over nine billion dollars, the Trans-
Alaska Pipeline System was completed and began operation on June 20, 
1977.   Since that time the TAPS has transported over 13 billion barrels of 
oil from the Alaska North Slope across the continuous and discontinuous 
permafrost zones of Alaska to the ice-free Port of Valdez.  After 24 years 
of operation the TAPS is an essential link in the oil production and delivery 
system that still provides nearly 20 percent of domestic crude produced to 
meet the nation’s energy needs, and much of the income for the operation 
of the State government.  With the new oil discoveries on the Alaska North 

                                                 
1 This report reflects the information AFER has been able to obtain from Alyeska in response to 
numerous requests for information on above ground pipe issues, as well as AFER’s understanding of 
the views of a team of senior Alyeska engineers and technical consultants who conducted a recent 
briefing and site visit to the Salcha River Sept. 6, 2001.  That briefing, under the lead of Alyeska 
Systems Integrity Manager Elden Johnson, dealt with Alyeska’s approach to seismic risks at the Salcha, 
where the pipeline is buried beneath soils with high liquefaction potential near the site of a 1937 
earthquake that measured 7.3 on the Richter scale.  Although the day-long briefing alleviated concerns 
about the river crossing itself, Alyeska’s general approach to other potential seismic hazards on TAPS -- 
including those exemplified by the segment of above ground pipe immediately north of the crossing -- 
raised serious questions, including the issues discussed in this supplemental technical report.       
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Slope, TAPS is expected to deliver significant quantities of domestic crude 
oil for several more decades. 
 
 
Background:  The Relationship Between Seismic and Permafrost 
Concerns 
 

TAPS represents the only large diameter (48-inch) hot oil pipeline 
designed, constructed and operated across sensitive Arctic and sub-Arctic 
permafrost terrain.  The innovative design approach to TAPS2 was based 
on the premise that both the mechanical and natural environment 
surrounding the pipeline would be monitored constantly so that corrective 
action can be taken, as necessary, to maintain the integrity of the system 
in compliance with the Grant and Lease stipulations and the approved 
project design criteria.  The primary focus of Alyeska’s operation has been 
on the mechanical portion of the pipeline itself.  Although this is 
understandable, since most other U.S. pipeline operational experience is 
outside the unique natural environment of the Arctic and sub-Arctic 
permafrost region, a commensurate focus on the natural environment, 
including seismic factors, is also necessary, for reasons which will be 
explained below. 
 
Alaska is located within the northern hemisphere’s permafrost region; 
Alaska is also within one of the most seismically active regions of the 
world.  For these reasons, the dynamic (seismic) stability of the soils 
surrounding the pipeline and the above ground support system is also of 
paramount importance to TAPS.  The potential consequences of multiple 
pipeline failures during an earthquake require careful consideration of 
these two factors in combination. 
 
The thawing of permafrost soils and the stability of thawed soil regions 
crossed by the TAPS is a primary concern that led to the innovative 
design approach used on TAPS.  These concerns will continue to be 
central to the integrity of the pipeline during the period of proposed Grant 
and Lease renewal.  Of particular importance is the seismic stability of 
thousands of the pipeline’s elevated support structures whose locations 
were recorded during construction.   
 
The unique above ground support system for TAPS -- two piles or vertical 
support members (VSM’s) carrying the pipeline at intermediate supports 
and four piles at each anchor support -- was intended to decouple the hot 

                                                 
2 According to the TAPS Owners, pioneering accomplishments include “new criteria for installation of 
support piles in permafrost,” “VSM heat exchangers . . . to maintain permafrost conditions” and  
“adoption of seismic criteria for pipeline design”  (Trans Alaska Pipeline System Owners, Duration of 
Right-of-Way Renewal for the Trans Alaska Pipeline System,  March 23, 2001, p. 23).    
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oil pipeline from direct interaction with thaw-unstable permafrost and 
maintain frozen soil support for the pile system.  One of the innovative 
features designed for this purpose was the installation of more than 
60,000 thermosiphons (commonly referred to as heat pipes) in more than 
30,000 vertical support pilings to maintain a large bulb of frozen soil 
around each support.  The thermosiphons are a particularly critical part of 
the design since thermal disturbance beneath the work pad used by 
construction equipment initiated the development of a large thaw bulb 
beneath the pipeline right-of-way.     
 
As long as a large frozen bulb is maintained around each of the 
aboveground supports, the foundation for the pipeline is stable. 
This innovative design was then utilized to meet the Stipulations for 
dynamic stability in hundreds of permafrost and non-permafrost areas 
where studies showed that soils were potentially unstable (primarily due to 
seismic liquefaction during a design seismic event), in either the original 
thawed condition or if the permafrost was allowed to thaw over time.  In 
these special areas, the frost bulb maintained around the supports must 
be large enough to resist soil movements and prevent both the lateral and 
vertical failure of the pipeline support system.  This requires that the frost 
bulb be anchored to an underlying strong and stable foundation.  The 
maintenance of the frost bulb is primarily a function of the operation of the 
thermosiphons.   
 
The engineering necessary to maintain dynamic stability was complicated 
by the fact almost every mile of the right of way proved to be unique, in 
that each location was affected by site-specific micro-climatic differences.  
For example, factors such as the aspect of slopes with respect to warming 
by the sun and the surface albedo of the material used to construct the 
right-of-way road had to be considered.    
 
Climate change in Alaska is well documented by historical records from 
the United States Weather Bureau.  Recent publications verify with ground 
temperature monitoring that warming and thawing of permafrost is 
occurring in Alaska.  After approximately 30 years of cold climate 
conditions, the climate began to warm in Alaska in 1977.  Therefore, all 
the modeling work used by Alyeska to verify in theory that the “thermal 
support” would maintain sufficient frost bulb size to prevent failure during a 
design seismic event, was based on mean temperatures derived from 
some of the coldest temperatures on record for Alaska during the 20 year 
period prior to construction.3  
 

                                                 
3   See:  T. E. Osterkamp and V. E. Romanovsky, “Evidence for Warming and Thawing of 
Discontinuous Permafrost in Alaska,”  Permafrost and Periglacial Processes (1999), vol. 10, pp. 17-
37.  



Richard A. Fineberg / September 20, 2001  (Page 4 of13) 
Draft Supplemental Technical Report  

Apart from climatic trends, the condition of the pipeline’s above ground 
support system has been called into question by reports of loss of 
thermosiphon efficiency when the inert gas used to release heat from the 
supports collects in the top of the unit causing a condition referred to as 
“cold top.”   In this condition, the internal medium is prevented from heat 
exchange with the upper part of the radiator.  The Joint Pipeline Office’s 
April 2001 Comprehensive Monitoring Report disclosed that of the more 
than 61,000 heat pipes (typically installed in pairs), more than 50,000 have 
experienced some blockage or malfunctioning.4   
 
While expert opinion on this point differs, some engineers believe that in 
the areas of high seismic risk, a support assembly with no outward 
manifestation of problems may fail if it has not  maintained a freeze bulb 
sufficient to allow the assembly to withstand soil movement caused by 
design seismic forces. 
 
 
Compliance with Grant and Lease Stipulations 
 

The environmental and technical stipulations attached to both the State 
right-of-way lease and the United States of America grant of right-of-way 
for the TAPS were developed by people knowledgeable in Arctic and sub-
Arctic conditions and were agreed to as part of the right-of-way by each of 
the TAPS Owners.  Alyeska, as agent for the owner companies, is 
required to maintain TAPS in compliance with the project stipulations. The 
specific stipulations that apply to the seismic liquefaction concerns 
presented in this paper are listed in Attachment D to this report.   
 
 
Identification of Areas of Potential Seismic Instability 
 

Site-specific areas of potential seismic instability due to liquefaction were 
identified by Alyeska during route selection and pipeline design.  That 
information was updated with information gained during construction and 
the sites were formally listed in the 1977  mode justification section 
Alyeska’s  Environmental and Technical Stipulation Compliance 
Assessment Document.5  The master document provides the geotechnical 
justification for the design mode selected for each segment for the entire 
800-mile pipeline – in all, more than 1,000  individual design segments.  
Of these, the document identified approximately 200 elevated segments in 

                                                 
4  Joint Pipeline Office, Evaluation of Alyeska Pipeline Service Company’s Trans-Alaska Pipeline 
Maintenance Program, 1999/2000  (April 2001), p. 15. 

 
5 See:  “ETSCAD Mode Justifications (EAM – 6948),” memorandum to “Distribution” from J.F. 
McPhail, May 17, 1977 (cover memo to the mode justification document required by Stipulation 
1.7.4.3 as part of the construction Notice-to-Proceed). 
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which effective thermosiphon functioning is believed to be particularly 
important because the soils at those locations are characterized as having 
high liquefaction potential and the slope is greater than two degrees.  
Presumably, one purpose for this listing was to identify critical areas so 
that Alyeska’s innovative design could be monitored closely over time to 
verify the integrity of the support system.   
 
Table 1 identifies the design segments in the southern portion of the 
pipeline that have high liquefaction potential according to the 1977 mode 
justification document.  VSM’s were replaced in 2000 at one of these sites 
(Squirrel Creek), although Alyeska maintains that there were no system 
integrity issues at that location.  VSM settlement at a second sight (just 
south of Pump Station 12) is being studied for future VSM replacement.  
While earthquakes are essentially unpredictable, these sites are in the 
section of the pipeline believed to have the highest probability of a very 
large earthquake.   
 
 
How Alyeska Has Dealt With This Concern 
  

In a briefing on certain seismic issues Sept. 6, 2001, it became clear that 
Alyeska has not focused attention on the sites identified in the mode 
justification document to the extent necessary to verify design 
effectiveness and assure maintenance of a frozen condition for these 
special design sections. Instead, Alyeska assumes, on the basis of the 
professional opinion of the consultants it retains, that the above ground 
construction is not vulnerable to liquefaction in a seismic event because 
the ground is supposed to be frozen when the pipeline is elevated. 6   
Alyeska’s approach to this issue is surprising when one considers that the 
original design was verified only in theory using climate models that are 
now outdated and complex computer modeling of thermosiphon 
performance instead of actual data.7   
 

Alyeska engineers offer a second justification for not giving special 
attention to the above ground segments identified in the mode justification 
document as having high liquefaction potential.  To explain the 
contradiction between their current assumption and the pipeline’s design 
criteria, Alyeska engineers and consultants urge that the term  “high 
liquefaction potential” used in design documents does not really mean 

                                                 
6  Statements of Alyeska engineers and contract consultants during a day-long briefing and field trip 
on seismic issues conducted by Alyeska for AFER, Sept. 6, 2001 (see footnote 1, above). 
  
7  Alyeska’s departure from the design basis that identified above ground sites on slopes with high 
liquefaction potential is particularly surprising in this regard:  Alyeska frequently cites the margin of 
safety provided by the pipeline’s stringent design basis as justification for occasional physical 
variance from particular requirements.   
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what it says.  Rather, they argue, the original pipeline engineers gave that 
label to a site if the information obtained for route selection and during 
construction could not confirm either low potential or no potential for 
liquefaction in that segment.8 
 
 
Conclusion:  Actions Needed to Verify and Maintain TAPS Integrity  
 

The complex nature of the distribution of permafrost in Alaska attests to 
the complexity of the micro-climates present in Alaska.  This fact required 
an innovative, above ground support system design.   Above ground 
support system problems (including thermosiphon failure) and indications 
of a warming climate in Alaska lead to the recommendation that many of 
the sections identified in this report require a thorough field investigation 
and re-analysis before a Grant and Lease renewal is issued to permit 
pipeline operations for another 30 years. Specifically, site investigation 
and documentation that each design segment is in compliance with the 
original design mitigation intent and that compliance will be maintained for 
the duration of the renewal period should be required.   
 
A particularly important subset of the pipeline areas that require 
examination is the above ground sites on slopes that are potentially 
subject to liquefaction during a seismic event.  In addition to confirmation 
of the condition of the support assembly at those locations, analysis must  
determine whether the freeze bulb is of sufficient size and depth to 
prevent support movement during soil liquefaction.  This would require 
analysis of soil temperature data over a 14 to 18 month period.  Grant and 
lease renewal should include revision to the Stipulations to assure that 
Alyeska identifies and implements any required corrective actions in a 
timely manner throughout the period of service. 
 
This technical report calls attention to the fact that there are areas of site-
specific liquefaction potential where there is a concern for stability and 
recommends that original design intent and compliance with project 
stipulations be addressed and verified for each of these unique locations. .   
 
The critical questions in this regard are not answered by statements that 
the thermosiphon design is redundant, or that Alyeska promises partial 
“fixes” as the need becomes evident.   Rather, the focus should be on 
whether a sufficient freeze bulb has been maintained at specific locations.  
To this end, AFER makes the following recommendations. 
 

                                                 
8  Statements of Alyeska engineers and contract consultants during Sept. 6, 2001 briefing. 
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Recommendations 
 

To ensure the integrity of the seismic design of TAPS and compliance with 
Grant and Lease requirements, AFER believes the following issues should 
be addressed concerning the reasons Alyeska has not followed the logic 
and requirements of design basis to mitigate seismic risk for above ground 
sites on slopes greater than two per cent: 
 

1. Independent expert opinion should be obtained as to whether a 
VSM that appears to be functioning normally can fail during a 
seismic event due to liquefaction induced soil movement and a 
less than adequate freeze bulb. 
   

2. Authoritative documentation should be obtained for the 
definition for “high liquefaction potential” as used by the 
engineers who executed TAPS route selection, mode selection 
and design.   
 

Based on information gathered to date, AFER also believes the following 
inquiries are necessary and should be completed prior to Grant and Lease 
renewal: 

 

3. The specific location of the sites on TAPS should be identified at 
which the pipeline is elevated, with thermosiphons, on a slope 
greater than two per cent with soils whose liquefaction potential 
was designated as a concern in the mode justification 
document. 
 

4. For each of these sites, it should be determined whether soil 
data exists to justify ignoring the potential liquefaction concerns 
stated in the mode justification document. 
 

5. For each of the identified sites that lack soil data to justify 
ignoring liquefaction concerns, it should be determined whether 
soil temperature data exist to ascertain freeze bulb adequacy. 
 

6. At each of the remaining identified sites, soil sampling should be 
conducted to determine whether liquefaction concerns exist. 
 

7. For each of the remaining sites, soil temperature data should be 
acquired over a period of 14 to 18 months to determine whether 
the freeze bulb is sufficient to prevent support movement during 
a seismic event.  Permit renewal should be contingent  on 
confirmation of satisfactory operating condition for all 
thermosiphons.  If that assurance cannot be given, prior to 
Grant and Lease renewal the JPO should require specific plans 
to identify all problems and implement the required corrective 
action in a timely manner.  
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Insert Table 1  (Excel File)  



Table 1. Potential Areas of Seismic Liquifaction Concerns on TAPS
(Southern Portion)

Approximate  
As-built 
Starting 
Milepost

Approximate  
As-built 
Ending 

Milepost

TAPS As-built 
Alignment 

Sheet

Section 
Length 
(Feet)

Construction 
Mode Design Concern Comment

736.0 736.2 132 962 C (Thermal) Soil Liquefaction Aboveground Section approximately one mile 
south of Pump Station 12

729.1 729.8 130 4163 C(Thermal) Soil Liquefaction West of Little Tonsina River
728.6 728.9 130 1400 C(Thermal) Soil Liquefaction West of Little Tonsina River
728.2 728.4 130 1300 C(Thermal) Soil Liquefaction West of Little Tonsina River
726.3 727.7 130 7900 C(Thermal) Soil Liquefaction West of Little Tonsina River
722.6 722.6 129 300 Special Design Soil Liquefaction West of Tonsina River

721.8 722.6 129 3900 C(Thermal) Soil Liquefaction West of Tonsina River
719.6 719.7 129 200 C(Thermal) Soil Liquefaction West of Tonsina River
717.0 717.5 128 3000 Special Design Special Design, Soil 

Liquefaction, Slope Stability
Squirrel Creek special design area

712.3 712.3 127 300 Special Design Slope Stability/Soil 
Liquefaction

Rock Creek special design area

712.0 712.2 127 1325 C(Thermal) Soil Liquefaction North of Rock Creek and South of Willow 
Lake on west side of Richardson Highway

711.7 711.9 127 1100 C(Thermal) Soil Liquefaction North of Rock Creek and South of Willow 
Lake on west side of Richardson Highway

Segments in Area of TAPS
Designed to Withstand Earthquake
of Richter Magnitude  8.5

(Segments Identified from Alyeska
Mode Justification Document, 1977)

Page 1 of 1 (Research Associates, 9/2/01)
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Attachment B.  Relevant Grant and Lease Stipulations 
 
 

State of Alaska Stipulations 
 
Exhibit A, Page A-18 and A-19 
 

1.18. Surveillance and Maintenance 
1.18.1 During the construction, operation, maintenance and Termination of 

the Pipeline, Lessees shall conduct a surveillance and maintenance 
program applicable to the subarctic and arctic environment.  This 
program shall be designed to:  (1) provide for public health and 
safety; (2) prevent damage to natural resources; (3) prevent 
erosion; and (4) maintain Pipeline integrity. 

1.18.3 Lessees shall maintain complete and up-to-date records on 
construction, operation, maintenance, and termination activities 
performed in connection with the Pipeline.  Such records shall 
include surveillance data, leak and break records, necessary 
operational data, modification records and such other data as the 
Pipeline Coordinator may require. 

 
Exhibit A, Page A-29 
 

3.2.2.4 Lessees shall provide for continuous inspection of the Pipeline 
construction to ensure compliance with the approved design 
specifications and these Stipulations. 

 
Exhibit A, Page A-29 and A-30 
 

3.3.  Construction Mode Requirements 
3.3.1 The selection of the Construction Mode (elevated or buried) on 

State Land shall be governed by the following criteria:  (1) There 
shall be an unobstructed air space of at least two feet between the 
pipe and ground surface; or (2) there shall be no greater heat 
transfer from the pipe to the ground than results from the use of an 
unobstructed air space of at least two (2) feet between the pipe and 
ground surface; or (3) below the level of the pipe axis the ground 
shall consist of competent bedrock, soil naturally devoid of 
permafrost, or if frozen, of Thaw-Stable Sand and Gravel;9 above 
the level of the pipe axis other material may be present but it must 
be shown that they will remain table under all credible conditions; or 

                                                 
9 Thaw -Stable Sand and Gravel is defined as material meeting the following requirements:  (a) Material lies 
within the classes GW, GP, SW and SP.  (Unified Soil Classification) but with up to 6% by weight passing the 
#200 U.S. standard sieve; if an inorganic granular soil contains more than 6% fines than the #200 sieve, its 
thaw -stability must be justified.  (b) There is no excess (segregated or massive) ice.  (c) Thawing of the material 
in situ will not result in excess pore-pressure. 
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(4) results of a detailed field exploration program and analysis 
indicate that pipe rupture and major terrain disruption will not occur 
at any place from soil instability.  Effects and their interaction, which 
are to be analyzed on a mile by mile basis to justify the proposed 
Construction Mode, shall include but not be limited to, thaw plug 
stability, differential settlement, seismic loading and weakening, 
and possible movement resulting from slope instability.10. 

 
Exhibit A, Page A-30 
 

3.4.1.  Earthquakes 
3.4.1.1 The Pipeline shall be seismically designed, where technically 

feasible, by appropriate application of the best practicable 
technology available to prevent any Oil leakage from the effects 
(including seismic shaking, ground deformation and earthquake-
induced mass movement) of earthquakes distributed along the 
route, as follows: 

 

Zone:     Richter Magnitude 
: 

  Valdez to Willow Lake   8.5 
  Willow Lake to Paxson   7.0 
  Paxson to Donnelly Dome   8.0 
  Donnelly Dome to 67 deg. N.  7.5 
  67 deg. N. to Prudhoe Bay   5.5 
 
 
Exhibit A, Page A-32 
 
3.5.1. Areas subject to mudflows, landslides, avalanches, rock falls and 

other types of mass soil movements shall be avoided where 
practicable in locating the Pipeline on State Land.  Where such 
avoidance is not practicable, the Pipeline design, based upon 
detailed field investigations and analysis, shall provide measures to 
prevent the occurrence of, or protect the Pipeline against, the 
effects of such mass movements. 

 
Federal  Stipulations 
 
Exhibit D, Page D-10 
 
1.18. Surveillance and Maintenance 

                                                 
10 Because of soil variability and/or unique hydrologic conditions in active flood plains, some of the requirements 
of Stipulation 3.3.1 may not be met in those locations.  In such cases proposed designs including special design 
and/or construction procedures, where required by these conditions must be submitted with justification to the 
Pipeline Coordinator for approval in accordance with Stipulation 1.7. 
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1.18.1 During the construction, operation, maintenance and termination of 
the Pipeline System, Permittees shall conduct a surveillance and 
maintenance program applicable to the subarctic and arctic 
environment.  This program shall be designed to:  (1) provide for 
public health and safety;  (2) prevent damage to natural resources;  
(3) prevent erosion; and  (4) maintain Pipeline System integrity. 

1.18.2 Permittees shall have a communication system that ensures the 
transmission of information required for the safe operation of the 
Pipeline System. 

1.18.3 Permittees shall maintain complete and up-to-date records on 
construction, operation, maintenance, and termination activities 
performed in connection with the Pipeline System.  Such records 
shall include surveillance data, leak and break records, necessary 
operational data, modification records and such other data as the 
Authorized Officer may require. 

 
 
Exhibit D, Page D-15 and D-16 
 

Construction Mode Requirements 
3.3.1 The selection of the Construction Mode (elevated or buried) shall 

be governed by the following criteria:  (1) There shall be an 
unobstructed air space of at lease two feet between the pipe and 
ground surface; or (2) There shall be no greater heat transfer from 
the pipe to the ground than results from the use of an unobstructed 
air space of at least two (2) feet between the pipe and ground 
surface, or (3) Below the level of the pipe axis the ground shall 
consist of competent bedrock, soil naturally of permafrost, or if 
frozen, of Thaw-Stable Sand and Gravel.11  Above the level of the 
pipe axis other materials may be present but it must be shown that 
they will remain stable under all credible conditions; or (4) Results 
of a detailed field exploration program and analysis indicate that 
pipe rupture and major terrain disruption will not occur at any place 
from soil instability.  Effects and their interaction, which are to be 
analyzed on a mile by mile basis to justify the proposed 
Construction Mode, shall include but not be limited to, thaw plug 
stability, differential settlement, seismic loading and weakening, 
and possible movement resulting from slope instability.12 

                                                 
11 Thaw -Stable Sand and Gravel is defined as material meeting the following requirements:  (a) Material lies 
within the classes GW, GP, SW, and SP, (Unified Soil Classification) but with up to 6% by weight passing the 
#200 US standard sieve; if an inorganic granular soil contains more than 6% fines than the #200 sieve, its thaw -
stability must be justified.  (b) There is no excess (segregated or massive) ice.  (c) Thawing of the material in 
situ  will not result in excess pore-pressure. 
 
12 Because of soil variability and/or unique hydrologic conditions in active flood plains, some of the requirements 
of Stipulation 3/3/1 may not be met in those locations.  In such cases proposed designs including special design 
and/or construction procedures, where required by these conditions must be submitted with justification to the 
Authorized Officer for approval in accordance with Stipulation 1.7. 
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As a prerequisite for the use of this criterion, an acceptable 
comprehensive monitoring system of the Pipeline shall be 
developed which will include but not be limited to making 
deformation measurements sufficiently sensitive and prompt to 
detect the approach to operational tolerance limits (which shall be 
clearly specified) of the Pipeline; design specifications, operational 
requirements, and feasibility analysis of such monitoring systems 
shall be submitted in accordance with Stipulation 1.7.  Such 
systems shall be operational prior to transmission of Oil through the 
Pipeline. 

 
Exhibit D, Page D-16 
 
3.4.1.1 The Pipeline System shall be designed, where technically 

feasible, by appropriate application of modern, state-of-the-art 
seismic design procedures to prevent any Oil leakage from the 
effects (including seismic shaking, ground deformation, and 
earthquake-induced mass movements) of earthquakes 
distributed along the route as follows: 

 

Zone     Richter Magnitude 
 

Valdez to Willow Lake    8.5 
Willow Lake to Paxson    7.0 
Paxson to Donnelly Dome   8.0 
Donnelly Dome to 67 Deg. N.   7.5 
67 Deg. N. to Prudhoe Bay   5.5 

 
Exhibit D, Page D-17 
 
3.5 Slope Stability 
 
3.5.1 Areas subject to mudflows, landslides, avalanches, rock falls and 

other types of mass movements shall be avoided where 
practicable in locating the Pipeline.  Where such avoidance is not 
practicable, the Pipeline design, based upon detailed field 
investigations and analysis, shall provide measures to prevent the 
occurrence of, or protect the Pipeline against, the effects of mass 
movements. 

  
 
 
 

                                                                                                                                     
 


































































