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October I&l996 

Paul O’Brien 
Department of Ecology 
Northwest Regional Office 
3180 160th Avenue SE. 

’ Bel!evue, WA 88tKS5452 

RE: Adkinistrative Order No. DE 96CP44289 

OLYMPiC PlPE LINE COMPANY 
2319 UN0 AVE. L.W. 

P.O. BOX 1100 
REmON. WASHINGtON 99057 

(206) 295-7736 

Dear Paul: 

Olympic Pipe Line Company submits the following in response to the admirktretive 
order dated S8pt8mbet II, 1996. 

Item #1 
wrihin 30 d8yS Of laCei@ of this of&r, O&mpk Pip0 tine muSt Sub@t B scheduk 
SafiSfaCtOJy to Ec&gy for a review end anatysls of ptpel#m tMtQfX3tiC ?h!x iouf Clara for 
the entif8 PkX3l~rX3 sysiem for pohlial anomalies sit&W lo those found after the Obey 
Slough spill. In order fo accomplish ttiis analysis, OIympIk Pip line must run the 
magn@c k% iool through those pipeline sections fix which data does not exist. , 

Olympio PiPe Line Company voluntarily rune a magnetic flux tool for the inspection Of 
possible corrosion and other forms of metal loss 8bnOrm8liti8S, generally on a five year 
cycle. The history of the various llne segments and Olympics proposed schedule for 
testin api as follows: 

kAdoekbeyWder.doc 
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‘The magnetic flux tool is not effective for the detection of dents and buckled pipe 
. because these anomalies do not involve metal loss. This tool works on the principle of 

sending out a magnetic flux and measuring changes in tie ‘force field mused by 
fluctuations in the metal thickness around it. The ‘tool very sfftively pinpoints 
corrosion, scratches, QOUQBS, and welds. Early after the Ebey release, we believed the 
tool might also be able to infer mebl deforr@ties, but this has since proven not to be the 
case. 

As discussed with the Northwest Regional Office, we have condulcted one or more of 
the magnetio flux tool runs on each of tha pipelines in Olympic’s system. However, we 
have also confirmed that this too! is not effective in identifying potential anomalies such 
as the one which caused the release at Ebey Slough in ‘June, 1996. 

Olympic also uses another fypa of internal Inspection tool. What was not detected by 
the magnetic flux tool can be detected by a geometry inspktion tool, otherwise known 
as a ca@er pig. The caliper pig is very effecthra in locating pipe deformltl8s, even 
those located at elbows and other bends. Our current and previous data and future 
plans for this tool are discussed in Item #3. 

Item ti 

As noted above, the magnetk flux tool will not be useful in finding buckled or dented 
pipe. However Olympic aggressively uses the data analysis to find and eliminate other 
metal anomalies before they become serious, and Ieopardire the Integrity of the 
pipeline. The data is’ interpreted by analysts employed, by Tubescope, the 
manufacturer of the Inspection tool. The length and depth of any anomaly iS measured, 
then calculated in accordance with the ASME B31.4 piplng codes. Olympic’s policy is 
to excavate and expose any anomaly, which by code would not meet the criteria of the 
rated design. This is done regardless of the actual operating pressure at the locatlon. 
We are in the process of exposing all suspect anomalies which meet the above criteria, 
from the 1996 internal inspection, In accordance with Olympic’s Risk Reduction policy, 
we have started wlth the highest indicated. de-ratting potential. If any pipe exposed 
indicates an anomaly which is out of code, repairs will be made to restore the pipe to 
design standards. 

We plan to excavate between 11 - 25 indicated anomalies on the 20” Alien lo Renton 
line, 1 - 2 on the 16” Allen to Renton line, and 11 - 14 on the 14” line Renton to Portland 
line. ‘We expect to have this work complete by the end of 1996. The completion of this 
project will confirm compliance with lnltlal design specificatbm. 

Our prior inspection and repair history has shown that approximately one in five 
anomalies have required repair. Metal loss defects are most often repaired by installing 
a welded full encirclement sleeve. 
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Items #3 
WMh 30 d8yG ‘of recei’pf of this Order, Orvmprc Flpe Uris must submit a schedule 
sarisfacroly f6 fcolagy for 8 co~il3t~v~ aM&SiS of caliper iOO/ data and construction 
drawings f6r the enW pr’peline system to ~denfi~ any discrepancies between the two. 
in order tq amxnplish lhis analysis, Olympic Pipe line musf run fhe calr’per fool 
thfov~h hose pip&e sections for which date does not exist. 

The functiop of the Geometry Inspection tool, or caliper pig, is 1~ determine the 
geometrical shape of the pipeline. It produces inf&mation indicating dents, buckles, 
ovality, weld penetration, pipe expansions, valves, pipewall changes. debris deposits 
and pipeline footage. 

Prior to the Ebey Slough release, W8 had flBV8f 8XpCNi6nCed a failure attributed t0 a 
bUCkI or dent In our 30 years of operating hiitory. Previous caliper pig run6 had been 
made for very specific reasons. They were as follows: 

1990 - Renton t0 Portland 14” - A ship had anchored directly over our pfp!iW3, 
in the Cdumbia River, which could have potentially damaged the pipeline. We 
ran the caliper tool to make that determination and found no damage to the 
crossing. However, we did investigate other locations Mentifled as ovalities and 
sharps. Excavation of these areas reduced or relieved the ovality. 

1991- All-ah to Renton 20” - Prior the mnning e the magnetic flux tool, we were 
re@red to run a caliper pig to insure the pipeline’had nothing less than a three 
pip8 diameter internal bend. The caliper pig confirmed that we could safely run 
the magnetic flux tool. As it turns out, the caliper run 4ecorded” the Ebey 
Slough buckle. thwever it was SO close to the fabricated fitting that it could not 
be correctly identified with the technology available in 1991.. . . 

1996 - Renton to Portland 14” - Following landslides and pip&e movements 
the decision was made to vellfy that landslides had not created ariy damage. 
We did this in coniunction with our geological survey work . We found no 
indications of pipe buckling. 

After the June 1996 incident we went back to Endure, the setvice company, who 
provided the caliper pig and analysis. Their 1991 report Indicated that W8 had a 45 
degree elbow on the south bide of the North Ebey slough orosslng, which had falled. 
What WI found was a 30 degree elbow next to a 7 degree buckle In the pipe. After 
several attempts, we were able to learn in late August that in 1893, Enduro Improved 
their technology SO that they. could differentiate and locate buckles immediately 
adjacent to bends and fittings. 

. 

We asked them to review the 4991 dati and provide an updated interpretation. They 
came back id&ntifying four recorded ,elbdwa which were suspect based on this 
anatysk. The most critical was at the north side of the south Ebey Slough crossing. 
The second most critical one was the buckle that falled on the south side Of the norm 
Ebey Slough crossing The third most critical was at the south side of the south 
crossing. The fourth et the north side of the north crossing. All were anOm8bs in the 
lower outside elbow.Olymplc lmmedlately w~~rked to expose the three other identified 
flings with anomalies and found that the tool indication proved to be correct in it6 

kAdoe\ebeykxder.doc 
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interpretation of buckles near the elbows. A buckle was found, that was in fact larger 
than the one which had failed. A small buckle was also found on the south bide of the 
south crossing, The fitting at the north side of the north crossing was not buckled. The 
damaged areas were removed and replaced in late September. 

We have reviewed the rest of the line data, and comparing it to the new criteria, feel 
that we have found and removed all buckles on the 20” line like the ones found in the 
Ebey crossings. Olympic will be excavating portion of pipe near Rshet Slough to 
confirm that the an anomoly reported earlier as internal debris is not a dent fhts 
should complete investigation and repairs on the 20” lins. We also reviewed the 14“ 
line data and found no reason to suspect any buckling. 

It &bould be noted that 650” wall 20” pipe is the most susceptible pipe in Olympic’s 
system to buckling, denting, end other ovallty problems because of I& high diimeter 
over thickness ratio. As this ratio decreases, th8 susceptibility to damage during 
COnStNctiOn and Other me&n&it d6creas8s. The diameter over-thickness ratlO for 
the 20” pipeline is 8.0, while the 16 and 14” lines are neaf 50. I 

In addition t0 looking for buckles by direct indic&o?, we have also completed ow 
revfew COmparing th8 construction ‘as&W drawings on the 20” and 14” tines with the 
caliper pig data. We have Identified the following discrepancies, some of which have 
already b88n confirmed to support the accuracy of me ks-build” drawfngs. 

Stationing 2623+67 

StatIonhg 2629+69.6 
Stationlng 2680+09 
Stationin 2669+42 
Stationinn 3425+63 

Stationing 4622+52 

Statio$tg 298+i 9 

Stationtng t951+85 

Sta tionlng 6712+74 

kAdoabb.a~rder.dac 
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We will m-run the caliper pig In the 20” line in the first four months of 1997, using a new 
tool feature which can detect and measure all changes In direction. fbNiOUSb the 
caliper pig could only record a change in detect those where there was a change in 
diameter. This coupled with some field survey work will 8liOW us to ~WreCt any errors in 
our pipeline alignments drawings on the 224.1 miles for which we have data. 

We will also run caliper tools in the remaining line segments during the first fOUf mOnths 
of 1887. We would expect to receive the tool run data back no labr than June 16, 
1337. Olympic will therefore provide an analysis similar TV the ttbove, for tie 
discrepancies noted in the 1986 run, by July IS, 1997. When the resubs are receked, 
we would propose to meet with Ecology and mutually agree to a &e&b for any 
lnvesligation and field verifi&on work required. In any case, discrepancies which 
indimte a safety or spill risk will be investigated Immediatel$ 

Item 94 

f &ISe See #3 above. Olympic will submit a report 36 Ecology within 30 &yS Of 
completion of the scheduki caliper pig analysis. Reid inspection and Investigation will 
follow on a schedule which is mutually satisfactory to Ecology 8nd Olympic. * 
item t5 . 
olympie Pipe line must continually monitor and record data from the two Strain gauges 
recent& placed un the 1C and 20” pipelines al the souih Ebey Slo@ CroSSingS &?ff8f 
the qGlf. Within NO daya of receipt of this Order, Olympic Pip Lhe must submit e 
report on the results of this monito@ effort h&ding any findings that m@ht MM fhe 
jniqjtity of fhe pipeline of pipeline operations in a manner Ihat lWJy result h future 
rha6es io waters of Ihe stat8, The report must also contain specific fecommendkfions 
for follow-up and/or corrective actions. 

Olympic instalEed a continuous recordirq de&e to record data monitored on the north 
‘Eb%y Slough crossing, however, the lack of eecuri@j doe6 not make this a viable answer 
for long term continual monltoring. Strain gauges have been Installed On the plpelines, 
which till measure any fluctuation of stress on the PI@ during tidal action or high water 
flow conditions. Preliminary data have sho&n that there is a measurable fiuctuatipn of 
stress on the pipe during tidal at$vhy, but @my we extremely low and well within the 
6laHlc Mge of the steel pipe. At Paul’O’Brjen’s request, we will periodically ,repeat 
these’ recordings at intervals of near flood levels and extreme low tides over the coming 
winter and submit a final report by March 17, 1997. 

It should be emphasized that the information gathered to date confirms our initial 
anelyais thet tidal effects on the dike do not contribute to the formation Or distortion Of 
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the pipe, which would result In a defect resembling that which caused the spill in June 
1996. 

Within 60 days of receipt of this Order, O&mp;c pipe Une R&S! pmldo 8 wrltieni report 
on the cause of the second p&~rine buckle dkmred at Ihe Ebey Sbugh her 
cmsin$ south of the spill s/?e including Its mbtionshlp tp iha firsl buckle~af, the ori&%?! 
@I site. As pad of this ma&&, OIvmpic Pipe line must contact the @y of Evoreti 
regard@ the. rep&d bucking that occurred in iheir water lines near Ebey Slough and 
report any inform&on or conclusions thaf might be relevant to vie bkkkng of fhe oil 
@fine. 
The second and third buckles found and replaced In September tend to confirm our 
condusion that the pipe buckles developed during original construction. This was 
probably caused during the backfill operation. As noted above, the buckle on the north 
side of the south crossing was actually larger than the one at the failure site. 

Information learned from the pipe replacements where buckles were confirmed 
in&de the following: 

I 
* The north bide of the south crossing wets not made perpendioular to the dike. 

This crossing was at about a 60 degree angle to the dike. 

l The axis of all three buckles was the same. If settlement forces of hydraulic 
forces on the dike caused the buckling, the axis of the buckle should have 
been perpendicular to the dike. At the south crossing of Ebey Slough, this 
was not the Case. 

@ In all three cases, when the pipe buckle was cut out, the pipeline rebounded 
to the non-buckled geometry. This indicates that the force which caused the 
bud&s was no longer acting on the pipe. If natural soil transmitted forces 
caused the pipe deformation, the rebounding would not have @ken place. 

l The 16” and 20” line crossings at the Ebey Slough are unique in the Olympic 
system. The elevation ot the land out6ide the levee Is lower than normal high 
tide. so an up and over design was used. Unlike other crossings, fabricated 
elbows were ‘used on both sides of the slough. The 20” pipeline on the 
outside of the dikes had a high outside diameter to thickness ratio, Which 
indicates a higher degree of susceptibility to buckling and other damage. 

We made contact with Mr. John Thetford of the Everett water department in September 
1996. From that discussion, he relayed that the failures on the water lines were more 
related to the advance age of the water line (tQ2Q construction), and their size. A 
follow up cdl to the engineering group confirms the earlier dixusslon with Mr. Thetford. 
Their concllwion la that the age end construction methodology of the 1920% ~818 the 
primary problem. 

. 

The e&ions of pipe which were removed and replaced are being held at our Renton 
fa&y. OmpiC is considering which Independent IaboratMy to use in examlnetion of 
the buckles of the plpe. They will be asked for an opinion as to any factors which may 
k\doe\eb@ofder.doc 
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have been involved in the formation of the anomalies. Depending on our ability to find 
a laboratory with the expertise required for this testing, we may need to ask for an 
extension of tfre time for the final report. 

t&W: In. COnjUIICtiOn With th8 diSC~veI’)f of the buCk!es which W8 beneV8 Stem from 
original construction, w8 will review the feasibility of running the caliper pig in the new 
Cross-Cascades pipeline lollowlng the hydrotest as a final check that the new pfpeline 
is at ths highest qualii construction and integrity. 

liom #7 
. wilhin 90 days of feceipi of this Order, Olympic Pl’peline must submit’s delefied tMJJ(S) 

ilhsfrating fbe &38linE? bCat;ofl at all major river snd Stre8fII CXXSifI.@. 7@ map(S) 
lWSt &SO VStffV that fbp;p8/ii~ nli3rketS 8t di Of the CrOSSi?I$S Br8 properly &ated, 

We have included the latest river crossing survey drawings for the major tier and 
stream crossing on the system. As you know, Federal DOT requirements have a!ways 
rec@red that wa m-survey each of these crossings every five years. Because of the 
heavy flooding last winter in the Columbia River drainage, we fe-SW8y8d each Of 
those rivers tis past su’mmer, regardless of the their survey schedule. 

In the pati seven years we have added high pmcision line locator took which W8 US3 t0 
locate and mark the pipeline. We do this to place line markers or when excavation is 
required near our pipefin& In most cases our pIpeline markers are very olose to the 
correct alignment for the pipe, however, it Is Important that contractors and landowners . 
contact US’ for locate information as opposed to relying on these markers. Olympic’s 
strongest ally are the state underground ytiliv laws and the one-call c6nt8rs. 
Notifications require Olympic personnel to respond to the location, locate the pipeline, 
and remain on site with wmmunlcations to our control center during any excavations . 
near our lines. 

Olympic will verify that-all pipeline locations are properly marked on both sides Of rivers 
Or Other waterway crossings along the entire route, by December 17, 1998. This will 
put Olympic in CDmpknfX with the 90 day order discussed above. 

Summary of Open Actton Items from the Admlnistratlve Older 

0 By January 31,1997, Olympic will submit a summary of all significant mgnetk flux 
tool anoma!y inspections and repah. 

* By July 15, 1997, Olympic will complete caliper pig inspection of all lines (inchding 
a wunning of 20” Alien to Retion line) and will submit a repott anawng any 
discrepancies at river crossings or to the @as-buiK’ drawings. A schedule acceptable 
to Ecology and Olympic will be developed to resolve any outstanding inspection 
work 

0 8y March 17,1997, Olympic will provide a final report on strah gauge wsufts from 
the Ebey Slough crossing pfp8 with a report on any indicated COMN%I actions 
r8qUir8d . 
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l 6y November 17,1996, Olympic will provide 8 final report on the cause of the Ebey 
Slough release, Olympic may request an extension if it is determlned that an 
outaide testing laboratory cannot catkfy the schedule outlined in the order. 

* We will confirm in writing that’ all river crossings shown on the enclosed drawngs 
are properly marked. It is understood that this ver8icaUon of Hne location at these 
crossings do not relieve contractor or landowner of the requirements under 
Washington 6tete law to first notify the One-Call cen&r prior to digging. We would 
welcome the Department of Ecology’s support In extending this requirement to al 
government agencies. 

Olympic Pipe Line Company is committed to employing the best available technology 
and practices to provide the safest petroleum product transportation system possible. 
We are also committed to working with the Departments of Ecology, the US 
Department of Transportation - Office of Pipeline Safety, and tM Washington Utilities 
and Transportation Commission to learn from incidents and *near misd incidents to 
make further improvement the safety of the system. 

It should be noted that even *with the two unfortunate product releases In 1896, 
OlyrnPioc has lost only one gallon to the environment for evey 2,400,ooO gallons 
transported since January I, 1995. These figures are based on the Dewrtment of 
Ecology calculatjons of spilled volumes. (Olympic has transported 8.4 billion gallons of 
product since l-l-95.) 

It fS important to note that we have been sbfe to achieve this [ecord by employing the 
best available technology and practices and aggrtissivety acting to reduce risk. When 
we have a spill or incident we diligentiy work to learn and eliminate the cause from the 
system. While the Spencer Creek and Ebey SlmIgh Inddents were unfortunate what 
we have learned will make Olympic Pipe Line an even safer transportation system in 
the futurg. We acknowledge and appreciate the Department of Ecokgy’s involvement 
and support in this improvement process. We look forward our continuing working 
relationship in the b&terment of boN me existing pipeline system and pn the proposed 
Cress-Cascad~es pipeline extension. 

v;“3Ymd 

c3’ rank Hopf, Jr. 
Vice President / Manager 
Orympic Pipe Line Company 

kAdoe\ebeyiorder.do 
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OlYMPlC PIPE UNE COMPANY 
2919 LlNQ N E .  S.W. 

P.O. BOX 1 B o o  
RENTON, WASHINGTON RE067 

(208) 256-7735 

Mr. Paul O'Britn 
Department of Ecology 
Northwest Regional ofice 
319O'Imh Avenue S. E 
lBd)evue, Washington 

Re: Adminisaadvc Onfcr #DE96CP-N269 

Dear Paul: 

As an update to our letter dated Octobex 15,1996 and specifically to address.the listing 
of Open Actions frorn the ~drdrdsaativc o h ,  we offer the foliowing: 

1) Work on rSrt inspection of the significant magnetic flux tool anomaly inspections and 
repairs is  going slower than originally forecasted because of the c d y  wet weather and 
the unusually high number of areas to be inspected that are subject to.probkm with wet 
&ather. we have also found &at 9rc tool calibration w u  b o  sensitive. Consk3ently the 
recorded depths of the anomalies is much greater rhan actually found. Therefore, even 
though we have t t d  uirh the worst cases we b v e  yet inSpect an m0dy Which 
rtqusrcd rCpair. Thia consistency giver us 8r-t confidence that when we do expose rht 
remaining anomlies that we my not find any requiring repair. 

2) The caliper pig inspection program is expected to start tht waek of January 13,1997. 
\tJc expect to complete all field worlc associated with the insp-$ons of thc 20". 16" lhnd 
12" l i e s  by end of July 1997. 

* 

3) Attachad arc main gauge results from the 20" and 16" lines at Uae Ebey Slough pipc 
crossing taken during a week of high water in November 1996. While there is a 
measurable correlation between level and strain on the pipelines, the rtdolting stress and 
strains on the pipeline is so low relative to erastic and dtimatc sbcngh of the line pipe 
that it i s  not an issue. The maximum mxrded stress iS less that than 4% of the minimum 
allowablt working stress of the pipehe and therefore insignificant. We therefore see no 
need to take my action dative to the 8keS6CS resulting from the tidal effects. We 
propose to drop hurther testing after this spring and submit only the attached graphs 
ratha than a full report. 
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4) Attached is 8 fml report on the cause and proposed prevention activities resulting 
from the Ebey Slough release and subsequent discovery of similar buckles at the south 
Ebey Slough crossing. I prepared the report pcrsodly. I am o Regieterd Pcofecsio& 
Eugiueer in the State of Texas. 

YOU will note that all of our findingb since our Cbober 16.1996 Ictter confinn that the 
buckles and the failure were caused during original construction. WC also confirai that 
the caliper pig inspection tool to be run next raonth will allow us to find and rcplact any 
other such defects on the existing and all future pipeline cxt&ons. 

The report also includes Pacific Testing L&oratories failure analysis report which 
indicates that there was nothing met&rgMly wrong with tht pipe. 

, 

5) We confirm that the tuarking ob all river aouing shown on the river crossing 
drawings submitted to you with our October 16th letter have been verified in the fMd: 
AS noted in our previous cotr~pondence, this check dots not rdimc contractor6 or 
landowners of the recpiremeut under Washington state law to first noti@ the On&MI 
Center prior to any cxcllvation. 

If you have an questions on any of the above, Please contact me at 206-235-7738. 

. 
VP-Manager 

ccW.N.Harris 
W. A. Mulkey 
D. Madenwald 
A. -Sanstra 
P. J. McHugh 



December 11,1996 
C d t a t c  NO. 961 1904s 

Mr. Frank Hopf 
OLYMFK PIPE LINE COMPANY 
PO Box 1800 
Atatoq WA 98057 

Sub* 

D& Mr. H@. 

Failure Analysis af20 inch Dwntrer Pipe 

i 
1 P d c  Testing tabosataries was quested to analyze a crackod s d q  of pipe that was removed from &e 

Ukn sradoa to Rcntoa pipc lint. According to CL !sport pruIutad by Olympus h v k o d ,  rbs tubjett 
pipe linc was found lcaking by a City of Everett employee on June 17,1996. trpan excavation by a 
cOntrattOr of Olympic Pipe Lhc Company, a buckle fa the pipe was didcovetad above rhe b o "  elbow on 
the soutb tide of tht Ebcy Sloufi kvec. A crack was 1 4  a! the top &the buckle which was 
detcrminal to be tht source of the kak. Pacific Testkg L a b " k  was b deretmine ifthe cracfc w;u a 
mult of& buckle or if it was prcextting. 

SITE VISIT 

A s i u  vhii to Olympic Pipe Lint Company's Wility in b t c m ,  Washingtm was a n a d d  by a PaEific 
Tcsripg Laboratorits rtpttsmtativt on November 6,1996. Mr. Richard Kkrm af Olympia Pipe Lint 
Company was present at thc site visa to assist in our i n v ~ g ~ o a .  lftrgc s d o n s  of pipe line inchasive of 
olcuackhad been rtmwcd and was Wing mredat WuR" f i d t k s .  Mr. € W d  masen- 
tha!thcbucklcd portionvm rcnaoved &om the aouth fiw of the couth ti& oftbeNorth Ebey S h a h .  Mr. 
h e n  &o noted that during nscaMtion and cutting of the pipe, the pipe spang upwards apP"atdIy 
3 O  and thc iaterior ofthe pipe was shy.  

"he ctatktd section and acccions @asat to it wcrc visually examined, murrurcd for ~~minal d i m e "  
and photogaphed. The pipe was 20 inches in oomipaj diameta. ' h e  stnight section ofpipe, which bad 
buclc!ed and cracked, had a wall thickness of0.25 inches. Tbc adjacent 30° elbow d o n  had a wall 
thickness Of03fS Inches. 

It tviu ~porttd by Mr. Richad Klascn char the pipe wag consb~ned to API specidcadon SLX grade XS2. 
me pipe lint i s  typidly used for transmjssiw ofgasotinc, j a  fiiel, or dial.  A w e  dpemting ptessurc is 
550 parmdr per squan inch (psi) with maximum pnssure of 930 psi. Mr. KJasm w d ~  d i d  by tht 
Pacific Tcsthg Labontbries representative on what panions of the pipe lo ranme for furthtp d y s i s  (see 

L 

Figures 1 and 2). 
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MECHANICAL PROPERTIES 

TWO rpbchcns wttf R ~ ~ K O V C ~  frosa tht subject pipe ntaf the buckle. Specimen No. 961 1-904S-0002 ~ 8 5  
finoved froan p i p  in the t " e r s e  direction and 961 1-901S-0003 in tho longitudinal direction. TQnle 
ttsts were then coaductcd to de!em&e the ultimate tensile and yield strcn@i and percent elpngatioll. It was 
found tbat &e spccimtns d o &  ta APl spwifization 5LX gradt X52 (see Table 2 for ttst rcsuhs). 

FRACTURE EVALUATION 

METALLURGICAL EVALUATION 

A rpcceockmkal analysis was conducted on a spccimea (Specimen No. 961 1-9045-0001) rQJlovcd from 
the pipc near the subject ma&. It wos found that the ~ p ~ ~ i m s n  canformed ta API rptcifidon SLX gndc 
X52 for carbon rttel pressure pipe (see Table 1 for test nsults). 
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CONCLIJSIONS . 

Based on the above and& and the tiomuition g,able at this the, we amcludc $c follcrwirrg: 

lbe uaek located on the buckle ofthe subject pipe was a result ofthe buckk. The bucldt Larzlt 
pipe stressed the matida! in the transverse dirktion, at the location &be buck!e, b-d ifs 
&mate stre+tb rdthg io hilurq. No dies in the pipe mate&l Or emifwuned tikCtS 
caxrlbuwl xn the iiihwc. 

This npon is pm&d for BIG iifkmtion of&e client dy. Rcprciductiaa and @andUal ofthis rtpoT& 
. . or any rution afthis rep-t, to a third par&, by any means, except in full;, without the wdta~ permission 

ofPidic Ttsting Laboratories 39 prapibiud. 

’ Thank you for using Pacific Testing Laboratories. If you have any questions, or if we can bc offi+ 
assklancc to you, please cuntaet us at(SO3) 232-9852. 

. d 

. 

. 
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STATE OF WASHINGTON 

DEPARTMENT OF .ECOLOGY 
Northwest Reg;onaI Ofice, 3190 - 1601h Ave S.E. Bellewe, W;rshington 98008-5452 006)  649-7000 

March 13,1997 

CER-DMAIL 
P 115 525 458 

Mr. Frank Hopf 
Vice Presiderrt/Manager 
Olympic Pipe ]Line Company 
.23 19 Lind Avenue Southwest 
P.O. Box 1800 
Reaton, W A  98507 

Dear Mr. Hopf: . 
Re: Administrative Ordw DE 96CP-N269 

fhank you for your efforts to comply with Administrative Order DE 96CP-N269 (the 
Order) issued after the Ebey Slough oil spill incident. As a result of several meetings 
Ecology has had with Olympic Pipe Line Company (OPLC), we have determined that the 
magnetic flux too! referenced in items #l and +I2 of the Order wii not be usefiJ in 
identifying potential anomalies simiIar to the buckle found at Ebey Slough. Therefore, it is 
no longer necessary to complete the requirements of items #1 and #2 of the Order. 

Ecology feels that the progress to date made by OPLC on items #3 anb #4 or the Order is 
adequate. Ecology Iooks forward to the submission ofan analytical report ofthe caliper 
pig runs by April 1, 1997, which includes any anomalies identified by the tool and a 

Ecology has looked at the dara gathered by OPLC fiom the strain gauges placed at tht ’ 
spill location. While it appears that zhe strain is minimal compared to the overall pipe 
strength, Ecology will still need to have item #5 of the Order satisfied through the 
submission oft report interpreting the data collected by the strain gauges. Of particular 
interest to Ecology is the long term effects of strain on the large diameter pipes. 

. schedule of any necessary follow-up field work. 
! 
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Ecology accepts the report submitted by OPLC on the cause of the spill at Ebey Slough, 
thereby satisfjrins item #6 of the Order. 

OPLC submitted 8 series of maps to =ti@ item #7 of the Order. However, Ecology will 
StU need to have OPLC descriic what methods were used to locate the pipem at all 
major river and stream crossings. 

We look forward to meeting with you on April IO, 1997. If you need clarification on any 
ofthe above issues, please contact me a (206) 649-7130. Thank you for your continued 
cooperation in this matter. 

* PaulS.O'Brien 
Regional Supervisor 

CC: Elin Storey - NWRO 
Eric Heinitz - SWR.0 
Dave Lundstrom - HQ 
Steve Hunter - HQ . . .  
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OLYW 1C PlPE LINE COMPANY 

P.O. eox ieoo 
RENTON. WASHINGTON won 

2319 UNO N E .  S.W. 

(206) 235.7736 

May 22,1997 

Certified Mail 

Paul OBrien 
Department of Ecology 
Northwest Regional Office 
3190 160th Aye. SE 
Bellevue, WA 98008-5452 

RE: Administrative Order #DE 96CP-N269 

Dear Paul: 

As we discussed d our May 16* meeting at your offices, Olympic Pie Line Company submits the following in 
response to the administrative order dated September 17,1996 and follow up letter dated March 13.1997. For 
reference, the remaining open items covered by this letter are described below: 

Oriainal Order Smte mber 17.1996 
Item #3 
Within 30 days of recebt of this Order, OIymplc Pipe LIne must submlt a schedule satisfactory to €cology for a 
mmparative ana&& of caliper tool data and construction drawhgs for the entire pwline sysrem lo Mente any 
discrepancies between the two. In order to acwmplish thk ana@&, Olympiu P@? Line must N n  the cal@et tool 
thrulrgh lhose pipeine sections of whkh &fa does not &sf. 

Item 84 
Within 30 days of completion of the scheduled analysis in ilem 9 above, Olympic P+e Line mud submit a repart 
to Ecobgy. This report must identiry where fkre ere any discrepancies between the caliper tool data and the 
pipeline field inspections of the p@el;ne. Olympic P@e Line must provide a schecfuk satkfactory to €cob~y lbr 
ConduNng any necessary inspeclion work 

Item #S 
0" P@e Line must continually modtor and record data from the iwo strain gauges recent& placed on the 
76" and 20"p@elines at the south Ebey Slough CIoSsings after the spill. Within 180 days of rem@? of Viis C h k ~ .  
Ompic P@e Line must submit a report on the results of this mon;torinQ effort indudng any finding rhat might 
affect the integriiy of the p i w n e  or p@eline operations in a manner that may result in future releases to waters 
of the state. me report must also contain speclfic recommendations for fonow-rrp "or comecam actions. 

lfem #7 
W i n  90 days of receipt of tbls Order, Olympic P@e Line must submit detailed map@) illustrafhg fhe p@be 
location at a# major dver and stream crossings. the map@) must also verify rhat the pipehe markers at all of the 
crossings are pr0pery located. 

Ifem #3 and #4 additions 'Ecology looks forward to tlm submission of an anaW-1 report of the caliper p a  Nos 
by April 7 ,  7997, wbich includes any anomalies identified by the tool and a schedule of any necessary fOllOw-Up 
field work.'' 
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Rem #5 addib'ons '... Ecology win &ti// need to have item #S of the Order satisfed through the submission of a 
report interpreting ~e data collected by the strain gauges. Of particular interest to Ecolagy is the fong term 
effects of strah on the large diameterpips." 

hem #7 additions "OR C submltted R serks of maps to satisfy item #7 of the Order. tfowevef, Ecology will stit 
need to have OPLC describe what methods were used to locate the pipeline at all major river and stream 
CroSSings.' 

Qhrmdc PiDe Line Comnaw's resmnse to k m s  3 and 4 

The following pipelines were internally inspected for internal geometry using technology supplied by Enduro 
Pipeline Services, Inc; This inspection of completed between January 12,1997 and January 23.1997. 

1. Femdale b Allen 16" pipline 
2 Anacortes to Allen 16" pipeline 
3. Allen to Renton 16" pipeline 
4. Allen to Renton 20" pipeline 
5. Renton to Seattle 12" pipeline 
6. Renton to Sea-Tac 1P pipeline 

Total length of line inspected 

37.4 miles. 
8.6 mites. 

76.0 miles, 
76.2 miles, 
12.0 miles, 
5.6 miles. 

215.6 miles 

The final report from the Enduro Pipeline Service, Inc. was recebed by Olympic Pipe Line Company on March 
26, 1997. After a review of the inspection report Olympic Pipe Line Company began the exposing various 
IocatIons beginning in early April 1997. 

The Enduro Pipelhe Services. Inc. tool inspects pipe for htemal geometric deformities and an "t tool 
detects the approximate bend angle in pipe fittings, hot bends and all but the long radius field bends. Many of 
the bends in the Olympic Pipe Line system (and all crosscthmby pipelines) are long jointed cold b8nds which 
were field bent using techniques still favored today. The tool used to field bend pipe uses hydraulically rams and 
shaped shoes to carefully bend the pipe to conform to the required alignment. Thii process involves inelastically 
deforming the pipe in a controlled manner such that the roundness and ultimate strength of the pipeline is 
preserved. The smallest radius bend allowable k determined by the pipe diameter as per the American Society 
of Mechanical Engineers (ASME) code 31.4 -1 992 Edition. 4062.1 - 'Bends Made From Pipen. 

In analyzing anomalies in pipelines, the ASME B31.4 - 1992 Coke, Edltion 451.62' "Dkposition of Defects- is 
used to determine the limits of acceptability and disposition of imperfections of various slze pipe. Under this 
section the guideline states: 

(1) Gouges and grooves having a depth greater that 12.5 % of the nominal wall thickness Shall 
be removed or repaired. 

(2) Dents meeting any of the following conditions shall be removed or repaired 
(a) dents which affect the pipe curvature at the pipe seam or at any girth weM; 
(b) dents containing e scratch, gouge, or graove; or 
(c) dents exceeding a depth of 250" (6 mm) in pipe with a nominal pipe size (NPS) 4" 

or smaller, or 6% of the narnlnal pipe diameter in sizes greater than NBS rD". 

(3) The guidellne also identifies the criteria for repair of areas of General Corrosion and 
Localized Corrosion and defines "Allowable Pipeline Repairs" and "Repair Methods For 
Corrosion Defects". These defects are generally detected with the magnetic flux inspeclion 
tool. 



: .  - 
Olympic Pipe Line Company strictly follows ASME 631.4 - 1992 Edition 451.6.2 repair guidelines. and may also 
make repairs to lesser defects, depending on the indlvldual anomaly. All lesser defects are evaluated for repair 
by I member of Olympic's Engineering group who consider location, sharpness and appearance of the defect, 
location of the seam or joint welds. and other factors that influence stress at the location of the defect. Data 
obtained from the current excavation locations will be used to make a decision whether to continue or 
discontinue excavation of lesser defects. 

The attached chart shows the segments and tocation, the defect as identified by the inspection contractor, 
Enduro Pipeline Services, lnc., what we actually found, our scheduled or actual investigation date, actions 
planned or &ken and planned or actual completion date. Actions alternatives include 'Repair or replacemem 
required: 'Reinforcement (repair) recommended," or 'Reapply corrosion prevention coating and rework trench 
bottom." 

Olympic response to item #5 

As we noted earlier, the measured strains induced on Olympic's 20" line at the Ebey Slough crossing are very 
low relatke to both the elastic or yield strength and ultimate strength of the steel pipe. The stram is also cyclica! 
with the tides and there is no evidence of permanent deformation of the levee that could cause a build up of 
strain in the entire levee system. 

There are two terms which get used almost interchangeably which must be understood - stress and strain. 
Sfms is a measure of the hrensify of the forces act@ on a unil area of I material. In English units it is 
measured in pounds per square inch or psi. All,materiils, including carbon Meel, have an uth'mate strength, an 
1 " s i t y  of forces which exceeds intermolecular bond forces and the material breaks or ruptures. Steel k used 
for pipefines and many other structural members because it provides high, very uniform strength at rehtMy 
costs. 

, 

Strain ts a measure of the deformation of a material in response ro forces Q&Q fo pull it apart, crush IC. twist it 
of blow it wart Strain is usually measured in inches of change per inches of original length. We measure Strain 
in mlcro-strain units, (millions or inches per inch of original length). At Ebey Slough we recorded strain as much 
as 3011,000,000 inch per Inch of length. The same level of strain would be induced by a f ie  degree (F) 
twTpE"ur€! change in the pipeline to give some comparison. A more Imponam compari5on is that for wr 
pipeline steel with an minimum tensile strength of 52,000 psi, the pipe can take 17W1 ,OOO,OOO inches per inch 
of strain without being permanently deformed or effected. Pipeline operations routinety induce hoop or 
circumferential m l n  of as high as 1200/1,000,000 inches per inch wiiout permanently changing the inside 
diameter of the pipe. 

Stress and strain in materials like steel have a relationship as graphed on the attached chah As an increasing 
fora? acts on the material, the strain increases directly with the increase in stress or force acting. As bng as the 
yield stmgth or tensile strength is not exceeded (for the OPL 20" line this is a minimum of 52, M)opsi). then RS 
the force is relaxed, the steel retums to Its original length and shape. Thii is the so called elastic range whlch 
our pipelines and most structural steel members are designed to operate in. me design codes for liquid 
pipelines limn us to using no more than 72 percent of this yleld strength to provide adequate Safety factors. 

As th6 strwes exceed the yleld strength of the pipe, the steel does not WII, but it does plasticalb deform. Plastic 
deformation is permanent so that when force is kleased and the stress is eliminated, the steel will not return to 
its original shape and size. If force is applied to the extent that the stresses go beyond the yield strength, the 
strain will Increase In a non-&red relationship to stress until the uklmate stress is exceeded and the material falls 
or breaks. This plastlc range of p'@e strength Is nor considered In normal design Oi the a pipeline syslem but 
instead provides additional safety factor against failure. 

It Is important b note that once a pipe or structural member is plastically deformed that It retalns its Original 
uftimate strength and elastic strength. The formed steel bumper on a car or the pipe bent to follow the OOntWF of 
the ground, while deformed, regains its elastic strength even though it is has been permanently elongated. 

1 



At any rate. the hydraulic forces acting on the levee and pipe cause extrerheG mtnor stresses which at IeveIs 
measured have no significance to the pipellne. It does produce measurable elastic strains but does not effect 
the safety of the pipeline in either the short term or long term (50 plus years). 

We do think that the hydraulic forces created when the levee broke ten years ago at the north slde of our south 
Ebey Slough crossing, did cause strains in the plastic range. These have the potential to cause a problem in the 
future. which is why we plan to re-install this crossing with 8 new bored installation at the cost of Over $650.000. 

Olympic response to Rem #7 

The location methods used by Olympic Pipe Line Company personnel to accurately identify the pipeline at river 
and stream crosslngs are by the use of transmitter and receiver system and probe bar. The electfonk 
transmitter system sends a signal to the pipe by either placing the device over the pipeline or connecting to 
wires at a test point station which is attached to the pipeline. The second device is a receiver that detects the 
location of the plpellne. The receiver has an indicator on a display that directs the user left or right The result is 
the user end up directly over the pipeline. The most current model can give approximate depth of the pipeline. 
The electronic detection bo1 used is manufactured by MetroTech. The models are 810, 850 and 9850. 
Addtionally the field technician can probe for the pipeline with a probe bar. The probe bar is always used when 
the pipeline is being excavated to c o n f i i  depth of burial. 

We trust this satisfiss YOUF requirements. We wlll submit a final table showing the summary of anomaty 
investigation and disposition and soon as all work is complete, currently scheduled for August 1. 1Q97. If you 
and your staff would like b witness any of these activities, please advise Richard Klasen at (425) 235-7736. 

Sincerely, 

+A!. 
Fknk Hopf, Jr. 
vice PresidentlManaQer 
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SUMMARY OF 7997 CALIPER PIG INSPECTION AND F E W  INVESIIGATION 
c 

31 11+W .€IO" Total Sharp June 
3e39+30 .69" RI, .37" Sharp" June 

July 

Bora 

3992+23 .59" TI!, .33" Flat" June 

204-27 1.80" Ttl, 1.26" Sharp Jury 
t 

1956+51 1.08" Ttl, e65 Sham 

I Replecemnt I 
2046+56 I 1.4O"Ttl. .QV Sharp Jury 

I - 1  I Bore I I I I I 
Replacement 

2046+01 .94" Ttl, .36 Sharp Jufy- 
Bore 

Replacement I I 
Deflnltlons: 
Total 
Sharp 
Flat 
b* 

Is a measurement made from the bnseflne of Ihg record to the peak. .. . 
Anomaly as a reduction in pipe diameter, occurring within a span of 2 feet or'kk. 
Anomaly as a reduction In pipe dlameter havfng a span exceeding 2 feet but, not greater than 5 feet. 
May investigate 11 risk is jusfltl ed by enginmff ng opinion. 
Also f m d  loeaflzad carrodon near weld, whlle not technicdy mqulring repair, thls segment will be cut 
out and replaced during the InstaNaUon of the new bored crossing of €bey Slough. 
Small gouge found in pipe wall h the dent, requiring repelr. 

*e* 

bade 
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We are sending GJ pages. lhC1 JDtNG this page. If you net3 coniimration or 
a resend of anj page. please calr(206) 235-7736 or fax (206) 271-5320. 
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FERNDALE TO ALLEN 16" 

ALLEN 16" 
16' 843+69 .48 Tolal Sharp" May 

R , z l  ANACORTES TO 
None None - ?  RENTON TO SEATTLE 12" 
None None ;- 3 
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Replacemerrl E! 

5 Replecoment 6 
Bore 1 

Replacemen1 19 

m 

1.4v Tu, .w sherp JW B 
BSrO 

2046*58 

2046t01 .94' 711,.36" Sharp July 

N 

Oellnl(i0ns Total - Is a measllremant made lrom We basellne d the record to the peek. 
Sherp - Anom'v 66-8 redualon in plpa dlameler, occunkrg wlAJthln a span of 2 f a t  of bss. 
Flat Anomaly a8 a reduction In plpe dIameler having a apan excdlng 2 feet but, not greater than 6 feel. - May investlaate li rlsk is justillad by engineering oplnlon 

Y e 
B 
4 
0 

4 ul 
al 

7 
P 

9 w 


