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2. I f  facility  p ip in g  is to be  in d u c e d  in fu ture repo rts , an  individual breakdow n and 
p resen ta tion  o f  the facility  p ip ing  and non-com m on  carrie r pip ing data sets will 
aid  fu ture an a ly s is  o f  item s re la ted  to  the C h a tte l.

3. In o rd e r to  gain  a b e tte r understan d in g  o f  the  opera ting  co n d itions for the various 
p ip e lin es , a h is to g iam  dep ic ting  the  r<” m b er o f  p ip e lines in each  serv ice  w ithin 
d iffe ren t % $ M Y S  ca tego ries w ould  be oenefic ia l. S uggested  % SM Y S categories 
arc: < 1 0 % . 10-20% , 20-30% , and  > 30% .

4 P rovide an  ex p lan a tio n /p ro ced u re  used  for se lec ting  location  for re-inspection  as 
w ell as  how the resu lts  are used.

5. P rovide m ore  d e ta ils  on the  inspection  techn iques for large d iam eicr (> 8 ” ) c ro ss­
coun try  w a te r in jec tion  piping

6 W hen sm art p ig  runs w ere  m ade on non-com m on  carrie r p ipelines, inclusion  o f  
the re su lts  w o u ld  be usefu l. T he report ind ica tes sm art p igs w ere run on n o n ­
com m on c a rrie r  p ip e lines in  die G P B  and  A C T  but no resu lts w ere presented . 
Include d iscu ssio n  reg a rd in g  inspection  in tervals.

7. P itting  and  m icrob ia l c o r ro s o n  can be th rea ts  to the  DSS system , som e d iscussion 
o f  how  these  m ech an ism s p ro g ress  in D SS insta lla tions and how  they are 
co n tro lled  (p ig g in g  o r  b io e id in g ?) at E nd ico tt w ould  be benefic ial.

8 M ilne P oin t in fo rm ation  regarding the resu lts  o f  the  ongo ing  excavation  program  
such as how  locations are  p icked , leak /save  data, resu lts  from  prev ious 
ex cava tions.

CONC LUSIONS
B PX A  c m tin u es  its th o ro u g h  and  ag g ressiv e  co rrosion  o n t r o l  p rogram  The 2001 Report 
co n ta in s  m o ie  d e ta il an d  is w id e r in sco p e  than the 2000  Report. BPXA has 
consolic te d  in teg ra ted  the  co rro sio n  p rog ram s for G PB  ind w ill focus n op tim ization  and 
c o n tin u o u s  im provem en t o f  the p rogram  in 2002 . In tegra tion  o f  “heritag e” databases into on 
d a tab ase  (M IM IR ) co n tin u es and  w ill im prove the ab ility  to  ob ta in  and analyze  data in a t i r  cly 
fash ion .

In ternal co rrosion  in c ro ss-co u n try  g a th e rin g  lines and  oil well lines is c learly  being  control d. 
T he coupon  m on ito rin g  in the seaw a te r  in jec tion  system  stands out in the  report because ot n e  
in creasin g  co rrosion  rate  trend . B P X A s p lanned  steps to  im prove o p era tions in the seaw : er 
trea tm en t p lan t shou ld  rev e rse  th is negative  trend  for 2002. An in h ib ito r project aim  id  
sp ec ifica lly  at p ro d u ced  w a te r  system  w ill co n tin u e  d eve lopm en t in 2002.

P resen tly , ex ternal co rro sio n  rem ain s a s ig n ifican t risk for p ip e lin e  repairs and /o r leaks to r 
B PX A  The w eld -pack  b ase lin e  inspection  p ro g ram  is 40°/. com ple te  and the goal for 2002 is 
- 3 5 ,0 0 0  w eld -pack  in spec tion , m ore  than do u b le  p rev ious years  effort. T he below  grade p ip ing 
in sp ec tio n  p rogram  is 60%  co m p le te  and  on track for com pletion  in 2003.

T h e  co rrosion  p rog ram s fo r the A C T  fie lds (E nd ico tt, M PU , B adanu . and N orthstar) w ould 
benefit from  a m ore con sis ten t ap p lica tio n  o f  the p ro g ram s developed  in the G PB  Inspection
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and  m onito ring  in the A C T  need to be co n d u c ted  in a co n sis ten t m anner that w ill d iscover new 
and d ifferen t co rro sion  n i  han ism s befo re  they b eco m e a se rio u s p roblem

B PX A  is m ak ing  co n tin u a  im provem ents to it m any  co rro sio n  m itiga tion  op era tio n s and  if  
im plem ented  fo r 2002  the nc.\i report shou ld  sho w  rev erses  in the few  neg a tiv e  co rro sio n  trends.
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CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPEl INES . r n r C M A M
PHILLIPS ALASKA INC. 2001 COMMITMENT TO CORROSION MONITORING

EXECUTIVE SUMMARY
Coffhvn Engineers, Inc. has been charged with reviewing the 2001 corrosion program report 
submitted by Phillips Alaska Incorporated (PAI) to the Alaska Department of Environmental 
Conservation (ADEC). The report outlines the measures undertaken to mitigate corrosion in 
PAl's non-common carrier North Slope pipelines. In addition, Coffman reviewed the 
presentation materials from the Octobei 2001 and April 2002 Meet & Confer sessions. PAI and 
ADEC mutually agreed to a performance metric guide prior to drifting the 200] report The 
results are a much improved report that better defines the service categories and basic summary 
statistics.
Internal corrosion in cross-country lines indicates a cle .r degree of corrosion inhibition: no leaks 
and no saves were reported in 2001. Corrosion control, primarily inhibitor injection, has 
maintained the low leak/save frequency; corrosion damage increases have been almost 
eliminated in the cross-country gathering lines through corrosion control. However, coupon 
pitting rates for three phase and water injection pipelines have seen relatively steady increases 
since 1998. While the rates arc still below the target limits, PAI changed inhibitors late in 2001 
in an effort to reverse this trend. In addition, the number of locations with corrosion damage 
increases (UT and RT) has increased compared to 2000. 35 versus 13.

Internal corrosion in well lines is an area that requires PAI’s continued focus, no leaks and 24 
saves (repairs) were reported in 2001 The number of saves has increased over the past three
years, albeit at slower rate than the amount of pipe inspected. This suggests PAI could be 
approaching the “top of the curve" for internal well line corrosion control. The number of 
locations with corrosion damage increases (I IT and RT) has also increased compared to 2000,
163 versus 115.
External corrosion at weld-packs (above and below grade) continues to pose an integrity risk 
There has been an average of one leak per year over the past five years (1997-2001) due to 
external conosion mechanisms. A baseline inspection of all weld-packs on off-pad, cross 
country pipelines was completed in 2001 Baseline inspection of on-pad weld-packs (well and 
cross country lines) is progressing ahead of schedule and average percent of corroded weld- 
packs has dropped slightly to - 2%. There were four repairs and 800+ weld-packs refurbished on 
above grade piping. One leak in 2001 ( IHBWI) occurred on below grade piping at a weld-pack. 
PAI has responded by accelerating the screening inspections for below grade piping during 200] 
and plans to continue at an accelerated rate in 2002 Nine below grade locations were excavated 
and two locations required repair; one location was sleeved and the other location was on piping 
that was. and has remained, out of service.
There was one failure in 200I attributed to wind induced vibration (WIV) coupled with a 
potential weld anomaly. An evaluation of the design envelope is underway to ensure it is still 
valid Another structural concern is well subsidence. The well subsidence mitigation plan w'as 
being implemented to control further subsidence. The corrosion group will need to continue its 
close coordination with those tasked with maintaining pipeline structural integrity in order to 
address the confluence of corrosion and structural concerns.
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CORROSION PROCRAM STATUS

Internal Corrosion Management

Cross Country Pipelines -  Monitoring & Inspection

Internal corrosion in cross-country lines indicates a clear degree o f corrosion inh ib ition : no leaks 
and no saves were reported in 2001. Corrosion contro l, p rim a rily inh ib ito r injection, has 
maintained the low leak/save frequency; corrosion damage increases have been nearly 
elim inated in the cross-country gathering lines through corrosion control. However, couj n 
pitting rates fo r three phase and wa*er in jection pipelines have seen re la tive ly steady increases 
since 1908. W hile the rates arc s till below the target lim its, i f  the trend continues unabated, the 
average p itting rate w ill exceed the nom inal threshold o f 10 mpy. In addition, the total number 
o f locations w ith corrosion damage increases (L ’T and RT) has increased compared to 2000, 35 
versus 13 PAI responded by changing inh ib itors late in 2001 in an effort to reverse t.t:s trend.

PAI reports that coupon or probe corrosion rates exceeded threshold targets in 19 lines and they 
responded by increasing the corrosion inh ib ito r concentrations fo r all 19 lines. In addition, 
inspection showed nine lines w ith “ m ino r” corrosion where the coupons did not exceed the target 
corrosion rate. The corrosion inh ib ito r concentrations fo r all nine o f these lines were also 
increased. This helps to illustrate and reinforce the importance o f both programs.

An ongoing item o f concern is the d iff ic u lty o f inspecting produced water in jection pip ing with 
diameters larger than eight to ten inches, which is considered radio-opaque and lim its the use o f 
radiographic techniques. PAI states they are going to “ evaluate the poss ib ility o f smart pigging 
cross-country water in jection lines larger inan 8" O .D .”  during 2002. However the report states 
the corrosion tends to manifest in the un-piggable, stagnant portions o f the systems. It is not 
clear i f  there are segments that met both criteria ( -8”  and stagnant flow ) and how they w ill he 
inspected.

Well Lines -  Monitoring & Inspection

Internal corrosion in well lines is an area that requires PA I ’ s continued focus; no leaks and 24 
saves (17 in jection and 7 production , ,.„ .e  reported in 2001. The number o f saves has increased 
over the past three years, albeit at slower rate than the amount o f pipe inspected. This suggests 
PAI could be approaching the “ top o f the curve” fo r internal we ll line corrosion control. PAI 
w ill need to reassess its corrosion management situation when new prod iction horizons are 
brought on line and fed into the exist ing production gathering system Corrosion control may be 
lost due to the addition o f new production.

Production we ll line coupon data indicate very low general and pit t ing corrosion rates. Injection 
well line coupon data indicates very low general corrosion rates. P itting rates fo r this service are 
below the action lim it; however they are above the historic average and have an increasing trend 
over the past 5 years.

The number o f locations w ith corrosion damage increases (U T and RT) has also increased 
compared to 2000, 163 versus 115. 124 increases were in production service and 39 increases 
were in the in jection service. The 2000 data is presented as an aggregate so comparisons
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between service types are not possit’ . It is unclear if there are specific targets for repeat 
inspections using manual RT and UT techniques but the percent repeated for each inspection 
type and service type vary widely. It is also unclear if there is a target or action limit for the 
percent increase value.

Internal Corrosion Mitigation

PAI switched to a different corrosion inhibitor (Cortron 2000-25) during 2001, but has plans to 
return to the previous incumbent (Cortron RU-276) in 2002. Figure 6 depicts the field wide 
corrosion inhibitor usage, recommended volume, and the % difference between the 
recommended volume and the actual volume. FAI's compliance with its own corrosion 
inhibition targets has improved over time; reporting an average deviation of +0 7% for 2001, a 
slight over-treatment, showing an excellent level of control. Figure 6 also shows a stcp-like 
increase in inhibitor volume occurring in the third quarter of 2001

PAI is continuing to move forward with the wellhead inhibitor injection program, but the 
program appears to be slipping in schedule. The 2000 Report and April 2001 slides indicated 3- 
5 drill sites were scheduled for startup in 2001. The November 2001 slides indicated one drill 
site ( lG) would be constructed late 2001 to early 2002. April 2002 slides indicate construction 
is still planned for IG ai 1 other sites are funded and in the design/procurement stages, As 
discussed previously, the well lines should benefit greatly from this program.

External Corrosion Management

Above tirade Piping

PAI exceeded their stated external inspection goals in 2001 During 2001. the baseline 
inspection for all off-pad weld-packs was completed and all weld-packs found with corrosion 
have been refurbished. Also during 2001. the baseline inspection for nn-pad weld-packs was 
48% complete overall and is progressing ahead of PAI’s stated 2005 completion schedule.

There were three repairs on off-pad piping, two repairs on on-pad piping and more than 800 
weld-packs refurbished. The percent corroded and percent repaired results for 2001 are 
consistent with the overall average percentages, and likely means there are 5-10 repairs to be 
made on the remaining 18,000 weld-packs. Refer to Tabic I for the overall weld-pack program 
status of the PAI weld-pack inspection program.

In April 2001, PAI stated they were going to test "inhibitor spikes" on 25-50 weld-packs, 
however little information was provided as to the status of mis test program.

In 2003, PAI will begin a prioritized program to re-inspect weld-packs that have not been 
previously refurbished (five years after the baseline inspection). This activity will likely remain 
necessary through the cnd-of-ficld life.
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Tabic I - Above grade weld-pack inspection status
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Sersice •
1 nlal 

\  lim ber 
(approx. |
•k1

1
Num ber 

Inspected 
During 21101

Number
Inspected

thru 11 2 0 0 1

Inspected
th ru

31̂ 1101a

Number
Remaining

2002 
1 nreeasl

X-Country-Off-pad 67,291 292 67,291 100% 0 0

X-Country-On-pad 10,400 3,919 6,344 61% 4,056 1,780

Well LinesOn-pad 24,000 5.489 10,320 43% 13,680 4.000

Totals 101.691 9,700 83,95? 83% 17,736 5,780

Note This table represents an effort to reconcile numbers presented in the 2000 and 2001 PAI teporis There is 
the possibility for minor discrepancies.

He low  Grade Hip :nf;

PAI ex ceed ed  th e ir sta ted  below  grade in spec tion  goals in 2 0 0 1, inspecting  228  new  locations 
using  a co m b in a tio n  o f  e lec trom agnetic  pu lse  and  guided  w ave techno log ies. O ne additional 
sc reen ing  tech n o lo g y , g u ided -u ltrasom c, w as ev a lu a ted  and  d eem ed  “ not superio r"  to the 
incum ben t and  w ill not be used at this tim e. A dd itio n a lly  all cased  c rossings a rc  v isually  
in spected  to ensure  they  are c lear o f  d eb ris  and  i f  found, they  are c leaned  out.

O ne leak in 2001 ( IH B W I) o ccu rred  on below  g rad e  p ip in g  at a w eld -pack . PAI has responded  
by acce le ra tin g  the sc reen in g  in spec tions for below grade  p ip ing  d u rin g  2 0 0 1 and  p lans to 
co n tin u e  at an acce lera ted  ra te  in 2002. N ine below g rade  locations w ere  excavated  and tw o 
locations requ ired  repair; one  location  w as sleeved  and  the o ther location  is on p ip ing  that w as, 
and has rem ained , ou t o f  serv ice.

A p ro p e r acco u n tin g  o f  the total pop u la tio n  o f  be low  g rade  p ip in g  w ould  lend conic; to the 
sta tus o f  th is p rogram . B ased on in fo rm ation  p resen ted  in the 2000  an d  2 0 0 1 reports here 
appears to  be a  total pop u la tio n  o f  -7 4 0  below  grade locations. R efer to  Tabic 2 for an initi;1' 
a ttem pt to  su m m arize  the sta tus o f  th is program .

Table 2 - Below G rade Piping Baseline Inspection Status
«•

C1
•

T otal Num ber 
(approx.)

Num ber 
Inspected During 

- • 20Q1

N um ber Inspected 
th ru  \  i :2 0 (^

Number
Remaining

Oil - Significa- 385

Non Oil - Signifie s  t 210

Oil - Low Risk 46

Non Oil -  Low Risk 95

Totais 739 228 438 301

Note: This table represents an effort to reconcile numbers presented in the 2000 and 2001 PAI reports. 
There is the possibility for minor discrepancies.
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C O R R O S I O N  M O N I T O R I N G  OF NO N- C O M M O N  C A R R I E R  N O R T H  SLOPE  P IP E L I N E S  a h

P H IL L IP S  A L A S K A  INC .  2001 C O M M I T M E N T  TO C O R R O S I O N  M O N I T O R I N G  A C O f F M A N
___________________________________________________________________________________________________ A t  t ■ i I i ■ i

Structural Concerns

Subsidence

T here w ere  no  leaks a ttrib u ted  to subsidence  in 2 0 0 1 PA I con tinues to  p rio ritize  and  upgrade 
ex isting  w ellhead  riset supports  and flooring  su scep tib le  to  sub sid en ce  T herm al siphons are 
a lso  being  in sta lled  in near w e ll-b o re  loca tio n  to  prom ote  rc -frecz in g  and  s tab iliza tion  o f  the soil 
PAI has updated  its new  w ell construction  and w a te r in jection  conversion  req u irem en ts  to 
include therm al s ip h o n s and  riser supports on the w ell in sta lla tions

Hind hidut ed Vibration

V ibration  d am p en ers  a re  insta lled  on all lines ly ing w ith in  a range o l degrees perpend icu la r to 
the p reva iling  w in d  d irec tion . O n e  failu re  (D S 2X ) o ccu rred  at a w eld  on a p ipeline  o rien ta ted  I" 
ou tside o f  the range. M eta llu rg ica l an a ly sis  is being perfo rm ed  to rule out a w eld  defect. In 
response  PAI is re -eva luating  the design c rite ria  to en su re  the en v e lo p e  is still large enough. 
Perhaps o f  g rea te r  concern  is the  iden tifica tion  o f  one  “a re a ” that is w ith in  the ex is tin g  envelope  
but did no t h av e  d am peners insta lled . W hile  d am peners are  p lanned  for insta lla tion  during  2002, 
the in tegrity  o f  p ip e lin es  in this “a rea” shou ld  be verified  Inform ation  such  as  age o f  
lines/leng th  o f  ex p o su re , co rrosion  h tory, etc. cou ld  be used in a qualita tiv e  assessm en t to 
ensure  there  are  no an o m alies  in the suscep tib le  areas o f  the  p ipelines.

RECOMMENDATIONS
R eco m m en d atio n s for fu ture reports  arc- as fo llow s

1 T otal num b er/p o p u la tio n  o f  w ell lines, c ross coun try  lines, w eld  p ack s, be low  
g rade  p ipe segm en ts w ould be beneficial In ad d ition , the num ber o f  base line  
in spec tio n s and related  percen tages for the w eld -pack  and  below  g rad e  p ip ing  
p ro g ram s w ould  be beneficia l to track  overall p rog ress during  the multi-- M r 
effort. T h ese  data  could  be p resen ted  as a cum ula tive  graph  o r in a tabu lar 
form at

2 A h istog ram  dep ic tin g  the num ber o f  p ip e lin es  in each  serv ice  w ith in  d ifferent 
% S M Y S  ca teg o ries  w ould  be benefic ia l. S uggested  % S M Y S  ca tego ries are: 
■ 10% . 10-20% , 2 0 -30% . anu  >30% .

3. P rov ide  an e x p lan a tio n 'p ro ced u re  used  for se lec tin g  location  for re-in spection  as 
w ell as how  the resu lts  a re  used.

4 P rovide m ore d e ta ils  on the inspection  o f  large d iam ete r (> 8 ") c ro ss-coun try
w a te r in jec tion  p ip ing  and the  resu lts o f  the p roposed  sm art-p igg ing  evaluation

5. In add ition  to the ex isting  data  p resen ta tion  co n sid e r com bin ing  the leaks and
sav es from  the  B G PP w ith  the External L eaks and  S aves data. P resen tly  it
ap p ears  the 2001 leak is included  but the tw o rep a irs  (sav es) are not.

6. A d d itiona l in fo rm ation  on the num ber and in teg rity  o f  lines iden tified  m the W1V 
en v e lo p e  w ithou t dam peners.
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CONCLUSIONS

PA I con tin u es th e ir  v igorous co rrosion  con tro l p rogram  and has m et o r exceeded  all o f  the :ated 
inspection  goals  d u rin g  2 0 0 1 The new  report form at is m uch  im proved  and  easier to 
com prehend .

C ro ss-co u n try  p ipe lines inspection  data  ind ica tes a c lea r deg ree  o f  in ternal co rrosion  control 
h o w rv e r  the  coupon  p itting  ra tes  have  been increasing  in recent years  and the  num ber o f  
co rrosion  d am age in c ieases  a lso  increased  over last year PA I has responded  by re tu rn ing  to a 
p rev io u s in h ib ito r fo rm ulation  as w ell as increasing  the overall inh ib ito r concen tra tions. Lastly, 
sm art-p ig g in g  is b e in g  in vestiga ted  for inspection  o f  large d ia l e ter M ixed  W ater cross-country  
p ip ing .

W ell line in ternal co rro sion  con tro l ap p ears  to be app ro ach in g  the “ top o f  the curve,*' but still 
req u ires  s ign ifican t effort The n um ber o f  co rrosion  increases and num ber o f  saves w ere g reater 
than ihe p rev ious year. The schedu le  fo r testing  w ellhead  in h ib ito r in jection  has slipped; but 
th e re  shou ld  be prelim inary  re su lts  during  2002.

E xternal co rro sio n  contro l is p rog ressing  and  all o f  the o ff-pad  p ip in g  baseline inspections are 
com p le ted . T here  are  still m ore  than 17,000 on -pad  w eld -packs rem ain ing , and  ex trapo la ting  the 
resu lts  to date , m eans th ere  a re  severa l areas that w ill require  repair. A fter the fa ilu re  ( lH B W I). 
the below  grade sc reen in g  p rogram  w as acce lera ted  during  2 0 0 1 and tw o  add itional repairs w ere 
requ ired .

Im provem en ts \Lerc m ade to the w ell construction  spec ifica tio n s to include floors with 
perm anen t p ipe supp o rts  and  th erm o-siphons on  new w ells and  re tro fits  to  ex isting  structures. 
W in d-Induced -V ib ra tion  sp ec ifica tio n s arc  being evaluated  to  d e te rm in e  w h e th e r or not a change 
n eed s to  be m ade in lighi o f  the failu re  (D S 2X ) in 2 0 0 1.

B evom l the M itiga tion , M on ito rin g  and Inspection  goals  ou tlined  for 2002. I*AI w ill be 
p e rfo rm ing  testing  an d /o r im provem en ts in the fo llow ing  areas

•  E ng ineered  su rfac tan t trea tm en t aim ed at rem oving  so lid s m hard to treat w ate r in jection 
d is tribu tion  lines.

• C orrosion  Inh ib ito r d ev e lo p m en t testing

• K uparuk  co rro sio n  da tabase  im provem ents

• A lpine da tabase  d ev e lopm en t

• W IV and w ell su b sid en ce  p rio ritiza tion /evaluation .
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CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES a hi
BPXA -  200? COMMITMENT TO CORROSION MONITORING J f c .  r * .

E X E C U T I V E  S U M M A R Y

Coffman Engineers, Inc. has been charged with reviewing the 2002 corrosion program report 
submitted by BP Exploration ( Alaska) Inc. (BPXA) to the Alaska Department of Environmental 
Conservation (ADEC). I he report outlines the measures undertaken to mitigate corrosion in 
BPXA's non-common carrier North Slope pipelines. In addition, Coffman reviewed the 
presentation materials from the October 2002 and April 2003 Meet & Confer sessions. The 2002 
report contains similar detail and scope as the 2001 Report and repeats the corrosion 
management strategy and objectives.

BPXA made a significant improvement to their database related to multiple Injection services. 
This change provides the abilt.y to track well service changes, which is turn provides the ability 
to determine that impact on the coupon corrosion rates.

Internal corrosion control in oil flow lines is indicated by coupons and inspections, with average 
corrosion rates approaching the historical minimum. Produced water flow' lines had a slight 
increase in the corrosion rates compared to 2000 There were three produced water flow lines 
inspected using an inline inspection tool. There were 12,500 inspections, nine saves and no 
leaks in flow lines attributed to internal corrosion

Internal corrosion control in oil well lines is clearly indicated by coupons and inspections, with 
average corrosion rates approaching the historic minimum. Coupons, for produced water well 
lines, show a decrease in corrosion rates from 2001 due to increased inhibitor carryover from the 
oil system and supplemental inhibitor specific to this system. Coupons for the seawater injection 
well lines indicate an increase in corrosion rates The cause has been identified and remedial 
actions were taken in 2001, but the effects of these actions have not been fully realized due to 
operational issues. There were - 12,700 inspections in 2002. substantially more than previous 
years In 2002. there were eleven saves and two well line leaks attributed to internal corrosion.

External corrosion continues to be a significant risk for pipeline repairs and/or leaks for BPXA. 
and they nearly tripled the number of weld-packs inspected to -43.000 in 2002 External 
corrosion under insulation was reported as the cause for 57 repairs and two leaks in 2002 
Overall, the weld-pack inspection program is -40% complete, with 175.000 weld-packs 
remaining to be inspected. The below grade piping baseline program is on schedule for 
completion in 2003 with roughly 80% completed through 2002. There were no below grade 
piping excavations in 2002.

The Alaska Consolidated Team (ACT) corrosion programs conttnued to evolve in 2002. 
Endicott is unique given »‘.c use of duplex stainless steel in the production system. The primary 
concern is in the inter-island water pipeline (IIWI.) and carbon steel C-spools. Corrosion control 
for the IIWL uses a combination of maintenance pigging, biocides, and inhibition. Inspection of 
the II WL indicates low levels of corrosion activity. Milne Point is unique given the amount of 
buried piping associated with this field. There have been multiple inspections of buried piping 
over the past three years with 24% (average) of the locations showing increases in corrosion in 
addition to new areas with corrosion. The produced water system inspection data also indicates 
additional work is required to bring corrosion under control. Northstar and Badami are relatively 
new fields and have limited data, which currently shows no corrosion.
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CORROSION PROGRAM STATUS- GREATER PRUDHOE BAV

CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES
BPXA 2002 COMMITMENT TO CORROSION MONITORING

Internal Corrosion Management

Monitoring & Inspection -  General

C oupt.ii m o n ito ring  ac tiv ity  leve ls  have rem ained  relatively  co nstan t from  1995 to  the present. 
B PX A  con tin u o u sly  updates its p ro g ram  in an  o n g o in g  effort to op ti’ e the coupon  program  to 
d e liv e r "m ax im um  corrosion  m anagem en t in fo rm ation" O vera ll, .nc coupon  resu lts  for the 
cu rren t repo rting  period  are  very encou rag ing .

B PX A  presen ts the average  num ber o f  in spec tio n s for G PB  as -2 4 ,5 0 0  per y ear since  1995. I he 
to tal n u m b er o f  inspections in 2002 w as -2 6 .0 0 0  T his level o f  inspection  is consisten t w ith 
1998 levels and  com ple tes the reversa l o f  a  m u lti-year trend  o f  low er inspection  num bers (F igure 
R .»). T he ra tio  o f  flow  line (c ro ss-co u n try ) in spec tions to w ell-line  inspections w as 46 '54 .

P ercen t inspection  increases is a usefu l m etric  fo r q u an tify ing  the gross effort im pended, but it is 
a function  o f  the num ber o f  rc -in sp ec ted  locations. A cco rd ing  to T ab le  B. 11(c). the target is zero 
increases. It is still not c lea r if  th e  n u m b er o f  re-inspected  locations is a sta tistica l sam ple o f  
know n dam aged  locations, a fixed n u m b er o f  locations, or based  on som e o ther criteria .

B PX A  m ade a sign ifican t im provem ent to  th e ir  d a tab ase  rela ted  to m ultip le in jec tion  services. 
T h is  ch an g e  p rov ides the ab ility  to  track w ell se rv ice  changes, w hich  in turn p rov ides the ab ility  
to d e te rm in e  that im pact on the coupon  co rro sio n  rates. S ix ty  percen t o f  the in jection  service 
co u p o n s have seen a single se rv ice  d u rin g  th e ir exposu re  period  The rem ain in g  40%  w ere 
ex p o sed  to  m ultip le  serv ices and B PX A  repo rts  the sim ple  m ajo rity  serv ice ca teg o ry  for these 
coupons.

S everal g rap h s w ere included  to d em o n stra te  the effec tiv en ess  over tim e o f  the inhibition 
p rogram  using  inspection  increases and  p ip e  co n d itio n  fo r three phase oil lines (tlo w  and w ell).
I he m ajo r effort is now on fine tun ing  the system  ti> m ain ta in  or increase the cu rren t level ol 

co rrosion  contro l for the p ip ing .

B PX A  has perfo rm ed  ana ly ses  sh o w in g  the s trong  co rre la tion  betw een  m on ito ring  and 
in spection , w hich  helps to va lida te  that the  m on ito rin g  locations arc located w here co rrosion  is 
expec ted  to occur.

Monitoring & Inspection Cross Country (Flow) Pipelines

C oupon  m on ito rin g  for the  “ o il" sy s tem  ind ica tes the average  corrosion  rate in cross-coun try  
flow  lines is a . or near its h isto rica l m in im um . T he n u m b er o f  coupons at o r be low  the 2 m py 
th resho ld  set by B PX A  for co n fo rm an ce  is ap p ro ach in g  the 100%  m ark.

C o u p o n  m o n ito ring  in the p roduced  w a te r sy s tem  show s an im provem ent in co rro sion  contro l for 
this sy stem , as com pared  to 2001. and  is on p a r w ith  h istorical averages. The com parison  
b e tw een  coupons w ith  100%  ex p o su re  an d  s im p le  m a jo rity  exposu re  to  p roduced  w ater show  
n early  identical trends, w hich  su g g ests  that p roduced  w a te r is the con tro lling  fac to r for the  
m ajo rity  exposu re  co rro sio n  rates. T he e x p a n s io n  o f  a p roduced  w a te r inh ib ito r p rogram  w ill 
help  to  m ain tain  o r increase co rro sio n  co n tro l for this system .
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C oupon  m on ito rin g  for the seaw ater in jection  system  sh ow s increasing  corrosion  rates since 
1997, w ith  the m ost sign ifican t increases occu rring  since 2000. B PX A  has acknow ledged  this 
trend m u ltip le  tim es and  has im p lem en ted  several “co rrec tive  ac tio n s” at the S eaw ater T reatm ent 
Plant (ST P). W hile  several m itiga tion  m easures have been im p lem en ted , B PX A  is y e t to see any 
s ign ifican t benefit o r  reduction  in co rrosion  rates for this system . BPX A  will he focusing on this 
area  in 2003.

T here  w ere  -1 2 ,5 0 0  in spec tions o f  flow  lines d u ring  2002, - 10.S00 fo r oil and 1,700 for water. 
T h e  nercen t in sp ec tio n  increases fo r re-in spected  oil flow  lines increased  sligh tly  for the second 
year, bu t a re  still lo w er than the overall av erag e  T he percen t inspection  increases for re- 
inspected  w a te r  flow  lines m ore than  d o ub led  tha t in 2001 and is now  o v er 10%. T his increase is 
a ttribu ted  to the  increasin g  co rrosiv ity  in the seaw ate r in jec tion , w hich  in turn w as due to 
p ro b lem s at the  ST P T here  w ere  nine sav es (eight oil and  one  w ater) and  no leaks a ttribu ted  to 
in ternal c o rro s io n  in 2002.

T hree  p ro d u ced  w a te r lines w ere inspected  w ith  an in line inspection  (11.1) tool based  on m agnetic 
flux leakage  (M E L ) techno logy  T here  is a lim ited  d iscu ssio n  o f  the resu lts, essen tia lly  stating 
there w ere  no  areas that did nol m eet fit-fo r-serv icc  crite ria  A lso  p resen ted  is the historical II I 
frequency , sh o w in g  a high o f  25 in sp ec tio n s in 1992 and decreasing  to 3-6 inspections since 
1997. E ven though  ILI p rov ides data  for essen tia lly  the en tire  length  o f  the p ipeline. BPXA 
sta tes it is “ not a lw ay s the m ost a p p ro p ria te  o r app licab le  " based  on a variety  o f  reasons.

Monitoring & Inspection -  Well Lines

In 2002 , 92 %  o f  all coupons m this se rv ice  category  w ere below  the 2 m py conform ance 
th resho ld , w hich  is a sligh t decrease  from  2001 results. W hile coupons in oil p roduction  service 
show  a sign ifican t red u c tio n  in co rro sio n  rates since  1992, co n fo rm an ce  levels in the 95-99%  
range  shou ld  be p o ss ib le  g iven  the co rro sio n  m itiga tion  p erfo rm ance  in c ro ss-coun try  lines.

C oupon  m on ito rin g  in the p ro d u ced  w ater sy stem  retu rned  to  th e ir recen t levels. T hese  levels 
are ex p ec ted  to  be m ain ta in ed  o r im p ro v ed  due to the add ition  o f  an inh ib ito r designed  for tins 
system .

C oupon  m o n ito rin g  in the seaw ate r in jection  system  stands out for the second  year because o f  
the in c reasin g  co rro sio n  rate trend  W eigh t loss ra tes in this serv ice  ca teg o ry  have  nearly  trip led  
the 2001 resu lts  T h ese  resu lts  are again  a ttribu ted  to  prob lem s at Ihe ST P  p rev iously  d iscussed  
T he seaw a te r in e c t io n  system  resu lts  w ill be o f  pa rticu la r in terest in 2003.

T here  w ere  -1 2 ,7 0 0  in spec tio n s o f  w ell lines d u ring  2002. -10 .900  for oil and — 1.800 for w ater. 
T his rep re sen ts  the largest num ber o f  inspections on w ell lines for the repo rted  period . G iven the 
n u m b er o f  leaks and n u m b er o f  saves fo r w ell lines is g rea te r than  that o f  the flow lines, the 
ba lance  in em p h asis  ap p ears  to be a positive  m ove. T he percen t inspection  increases for re- 
inspcctcd  oil w ell lines con tin u ed  fo u r-y ear dow nw ard  trend. T he pe rcen t inspection  increases 
fo r re -in sp e c te d  w a te r w ell lines n ea tly  doub led  that in 2001 and  is now  o v er 10%. T his increase 
is a ttrib u ted  to in c reasin g  co rro s iv ity  in the  S eaw ate r in jection  sy stem , w hich  in turn w as due to 
p rob lem s at the ST P. T h ere  w ere  e leven  sav es (7  oil an d  4 w ater) and  tw o leaks in 2002 
a ttrib u ted  to in ternal co rro sio n /e ro sio n

CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES a m
BPXA - 2002 COMMITMENT TO CORROSION MONITORING ^
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Internal Corrosion Mitigation

C O ; and so lid s  d ep osition  (bo th  m ech an ism s can  p ro d u ce  deep  p itting) are cited  as the m ain 
challen g es in p ro d u ced  w ater sy stem s w here  m ost cou p o n  p ittin g  is found. BPX A  is expand ing  
the  co rrosion  in h ib ito r  p rog ram  specific  to p roduced  w ater.

B PX A  expends consid erab le  effo rt to d eve lop  and  test n ew  co rrosion  inhibitors. A rigorous 
testing  p ro ced u re  is ou tlined  in the report w hich  illu stra tes how  inh ib ito rs transition  from  the 
labora to ry  to  fie ld  testing. T here  w ere  12 fu ll-sca le  in h ib ito r tria ls  in 2002.

O p tim iz ing  the in jec ted  vo lum es is c ritical to the econom ic  ap p lica tio n  o f  inh ib itor chem istry . 
B PX A  is in jec tin g  nearly  tw ice the vo lum e it w as using  on ly  6 years ago. T h is increase is 
d e liv erin g  m easu rab le  resu lts in the system s in w hich  it is be ing  in jected; cross-coun try  
p roduction  p ip in g  is n earin g  100%  co rro sio n  ra te  con fo rm ance. T h e  actual vo lum e o f  chem ical 
usage w as 2 .46  m illion  gallons, w hich  is s lig h tly  over the ta rg e t am o u n t o f  2.45 m illion  gallons. 
B ased on  m o n ito rin g  and  inspection  data , co rro sio n  in h ib ito r co n cen tra iio n s w ere increased  (5- 
20%  typ ical) in 14 pipelines.

CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES rrsC C tJ IAKl
BPXA - 2002 COMMITMENT TO CORROSION MONITORING

External Corrosion Management

Above Crude Piping

B PX A  ex ceed ed  the ir sta ted  ex ternal inspection  goals in 20 0 2  and  reached a new  high o f  
-4 3 ,0 0 0  ex te rn a l inspections. T here  w ere 45 rep a irs  and  o n e  leak on  How lines, tw elv e  .ep a irs  
and one leak on w ell lines; and  m ore  than  800 w eld -p ack s re fu rb ished  at locations w here  
corrosion  w as detec ted . The percen t co rroded  and percent rep a ired  resu its in 2002 are consisten t 
w ith  the 1999-2001 av erag e  percen tages, and  likely  m eans there  are  100+ repairs to be m ade on 
the rem ain ing  w eld -p ack s. T able 1 su m m arizes  the o vera ll w eld -pack  inspection  p rogram  status 
based  on in fo rm ation  p resen ted  for 2002 . It is s till un c lea r i f  the to ta l popu lation  p resen ted  in the 
rej Tt co n sis ts  o l on ly  non -com m on  ca rrie r  p ipe , o r i f  there  is a m ix o f  facility  p ip ing  inc luded '

Table 1 -  GPB Above grade, non com mon c a rrie r  pipeline weld-pack inspection status

S en  ice
Point

Num ber
(approx.)

Numb 
Inspected 

. During 2002

N um ber' 
Inspected thru

■s 1:2002
Inspected 

th ru  
 ̂ 1:2002

tuber
Remaining
(approx.)

2003
Forecast

X-Country/Flow' 
Line -  Off-pad

200,000 18,931 77,421 39% 122,579

Well Lines 
On-pad

100,000 23,797 47,190 47% 52,810

Totals 300,000 42,728 124,611 42% 175,389 35.000

1 This is based on conflicting information presented in earlier reports, ana is addressed in our 2001 Report 
Recommendations.
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BPX A  has acce lera ted  the w eld-pack  in sp ec tio n  program  through  the add itio n  o f  m ore  resources, 
m ore than trip ling  the num ber o f  w eld -packs ( -4 3 ,0 0 0  versus 13,000 avg .) inspected  in 2002. 
T he em p h asis  appears to  be on W ell lines, w hile  the h igher risk appears to be  F low  lines. Flow 
lines have h igher %  C orroded , h ig h er %  R epair, and  w ould  have  h ig h er repa ir and  c leanup  costs.

Below Grade Piping

B PX A  ex ceed ed  the ir sta led  below' g rade  inspection  goals  in 2002, inspecting  260 locations 
using  a co m b in a tio n  o f  e lec tro m ag n etic  pulse and gu ided  w ave techno log ies. BPX A  is 80%  
com ple te  w ith  the inspection  o f  all -1 .4 0 0  cased  cro ssin g s and on track  to com plete  the 
rem ain d er by Y E 2003. A d d itio n a lly  all cased c rossings are v isually  inspected  to ensu re  they are 
c lea r  o f  d eb ris  and i f  found, they are  c leaned  out.

T here  w ere  21 “m o d era te" and  3 0  "s ig n ifican t"  an om alies and  no ex cav a tio n s perfo rm ed  during  
2002. T h is rep resen ts a s ig n ifican t increase  in anom alies, bu t they  are believed  to be “ false- 
p o sitiv es"  due  to data analysis m ethods. B P X A  has com m itted  to re-exam ine each o f  the 
"s ig n ific a n t"  anom alies in 2003. T here  have been no ex cava tions on cased  c rossings since 2000.

Structural Concerns
T here  w ere  no leaks due to struc tu ra l issues in 2002. I he p rocess for iden tify ing  and repairing  
o ther s tru c tu ra l issues was p resen ted  in the report.

CORROSION PROGRAM STATUS -  ALASKA CONSOLIDATED TEAM 
General
T he A C T  co rro sio n  program s sta tu s  co n tin u ed  to  evo lv e  in 2002. T h e  level o f  effort applied  to 
the sa te llite  field co rro sio n  p ro g ram s v aried  betw een  them . M o n ito ring  and inspection  shou ld  be 
conduc ted  in a p roactive  m an n er that w ill d isco v er new  anu  d iffe ren t co rrosion  m echanism s 
before  they b ecom e a serious prob lem .

Endicott

C oupon  d a ta  in d ica tes  that the p roduction  system  co rro sio n  rate rem ains above the 2 m py 
th reshold ; h o w ev e r B PX A  sta tes th is is no t a concern  for the p ip ing  sin ce  it is fab rica ted  m ostly  
from  D uplex S ta in less Steel (D S S ). C oupon  da ta  a lso  ind icates the w ate r system  corrosion  
contro l p rog ram  is effective.

The p rim ary  co rrosion  concern  at E nd ico tt is ’be in te r-island -w ater-linc  (IIW L ). T he percent 
inspection  increases for flow' and  w'ell lines arc w ith in  h istorical norm s; h o w ev er the produced  
w ater w ell lines percent inspection  increases have  been ab o v e  10% in three o f  the last four years

T here  w'ere no b e lo w -g rad e /cased  p ip in g  in spec tions in 2002. I he oil line inspection  interval is 
ch arac terized  as “N/’A D uplex S ta in less  S teel". D epend ing  on the ch lo ride  co ncen tra tions in the 
g round w’a te r and ingress th rough  w cld -packs, a full base line  inspection  shou ld  be m ade and a 
reasonab le  re -in spec tion  in terval set.

There w ere e igh t repairs  (6 oil and  2 w 'ater) and  one  leak in 2002 reported  for E ndico tt.

CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES ./■v'xccr 'A M
BPXA - 2002 COMMITMENT TO CORROSION MONITORING J k v v  . , I*
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Milne Point

M ilne  Point flu ids a rc  ch a rac te rized  by low C O 2, low' o p e ra tin g  tem p era tu re  and low velocities. 
C o rro sio n  under in su la tion  and in ternal under-deposit concision  m echan ism s arc  m entioned  and 
are  co n sis ten t w ith the sta ted  o p e ra tin g  cond itions. T here  w ere  five repairs (o il lines), five 
s leev es (oil lines) and  no leaks du ring  2002. C oupon  da ta  ind ica tes good  co rrosion  m itigation  
ac ro ss  all th ree  system s.

T ab le  E.2 show s Ihe n u m b er o f  ex ternal inspections d ec reased  from  a high o f  205 in 2000 to 70 
in 2002 . T he p ercen t in spec tion  in creases  for ex ternal co rro s io n  averaged  24 %  for the last three 
y ears , w hich is w ell in ex cess  o f  the G PB  field av erag e  B uried  p ipe is a co rro sio n  concern  at 
M PU  since  m any o f  the g a th e rin g  lines and  p ro d u c t d is trib u tio n  lines are  buried  along the 
roadw ay . T here  w ere  70 in sp ec tio n s and  five ex cav a tio n s m ade in 2002. O ne  o f  the  five (20% ) 
re -in sp ec ted  locations sh ow ed  an increase in co rrosion . A n add itional seven  inspection  locations 
show 'ed “m in o r” (< 2 0 %  w all loss) ex ternal co rrosion .

T he num ber o f  in ternal in sp ec tio n s for flow  lines has m ore  than trip led  the 1998 num bers. W ith 
the ex cep tio n  o f  the 1997 h igh  po in t, the num ber o f  in sp ec tio n s has g row n alm ost exponen tia lly  
since  1995. The in sp ec tio n  trend  is s im ilar for the w ell lines. T he p roduced  w ater percent 
in c reases  for in ternal co rro sio n  is w ell ab o v e  G PB  levels, even  a llow ing  fo r w hen the inhibitor 
p rog ram  w as estab lished

CORROSION MONITORINt OF NON-COMMON CARRIER NORTH SLOPE PIPELINES . /-✓ ' ic c iu lA l i
BPXA - 2002 COMMITMENT TO CORROSION MONITORING .

Northstar
N o rth s ta r began  p ro d u ctio n  in late 2001 and co n seq u en tly  has lim ited  data. F luid co rrosiv ity  is 
e x p ec ted  to be in itia lly  m o d era te , ‘ “ ‘ 1 \  in c rease  w ith  the  in jection  o f  P rudhoe Bay Gas.
T here  arc co rro sio n  m o n ito rin g  locations in sta lled  and  data w ill be repo rted  in the future. 
P resen tly , w ell p ro d u c tio n  lines a re  treated  w ith low  co n cen tra tio n s o f  co n tin u o u sly  injected 
c o rro s io n  inhibitor. N o in ternal o r ex ternal inspection  daia  w as p resen ted , p resum ab ly  data w as 
no t co llec ted .

Badami
B adam i started  in 1998  and  the flu id  co rro siv ity  is co n sid ered  low due to the sm all vo lum es o f  
w a te r and low  C O : con ten t T h ere  is no  co rro sio n  inh ib ition  o r  corrosion  m on ito ring  (coupon) 
p rog ram  in p lace. C o rro s io n  con tro l is m o n iu  cd th rough the u se  o f  a sm all inspection  program . 
W hile  no ex ternal w e ld -p ack s  have been inspected  to date , the  p ipe co n d ition  is observed  in 
con junction  w ith  in ternal in sp ec tio n s  In ternal in spec tions have show n no corrosion .
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R E C O M M E N D A T I O N S

Recommendations for areas that warrant further review or information that should he included in 
future reports are as fo llows:

1. Total number population o f well lines, cross country1 lines, weld packs, below 
grade pipe segments would be beneficial. In addition, the number o f baseline 
inspections and related percentages for the weld-pack and below grade piping 
programs would be beneficial to track overall progress during the nuilti-vear 
e ffo rt. This data could be presented as a cumulative graph or in a tabular format.

2. Wc recognize the desire to publish complete reports that combine the background
information along w ith the currenl period results However, it would be easier to
w rite and review the reports i f  the background information and current results arc- 
presented in distinct or separate sections (background and historica l information 
can be placed in appendices).

3. It appears the external inspection program has more emphasis on Well lines,
wh ile Flow lines appear to have higher risk. Provide in formation related to
m itiga ting the highest risk pipelines for the remaining inspections.

A. Provide an explanation'procedure used fo r selecting locations fo r re-inspection as 
well as how the lesults are used.

5 Provide more details on the inspection techniques for large diameter (> 8 ") cross­
country water in jection piping.

6. Add itiona l in fo rm ation regarding the in line inspection ( I I . I ) program would be o f 
value. It is interesting that in MPU the IL I data was sign ifican tly inaccurate;
1.000 feet w ith sign ificant damage versus one m inor pit.

CONCLUSIONS
BPXA continues its thorough and aggressive corrosion control program. BPXA has 
consolidated/integrated the corrosion programs for (JPB and continues to focus on optim ization 
and continuous improvement o f the program. Improvements to the database (M IM IR ) continues 
and w ill improve the ab ility to obtain and analyze data in a tim ely fashion.

Internal corrosion in cross-country gathering lines and oil well lines is being controlled. The 
coupon monitoring in the seawater injection system stands out in the report because o f the 
increasing corrosion rate trend. BPXA has implemented measures to improve operations in the 
seawater treatment plant, but operational issues have prevented the benefits from being realized. 
The produced water system has benefited from the inh ib ito r program targeted specifica lly at this 
system. Add itiona l improvements in this program arc planned in 2003
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E xternal co rro sio n  rem ain s a s ig n ifican t risk  to r p ipeline  repairs  a n d /o r leaks for BPX A  The 
w cld -pack  base line  in spec tion  p ro g ram  is 40%  com ple te  and  the goal for 2003 is -3 5 ,0 0 0  w eld- 
pack  in spec tions. T h e  below  g rade  p ip ing  inspection  p rogram  is 80%  co m p le te  and on track for 
com ple tion  in 2003.

T h e  co rrosion  p rog ram s for the A C T  fields (E nd ico tt. M PU . B adam i. and  N orth star) w ould 
benefit from  a m ore co nsisten t ap p lica tio n  o f  the p rogram s deve loped  in the G PB  M PU needs 
add itional a tten tio n  to the ir p ro g ram  Inspection  and  m o n ito ring  in the new  A C ! fields need to 
be co n d u c ted  in a co n sis ten t m an n er that w ill d isco v er co rrosion  m echan ism s before  they 
becom e a serious problem .

B PX A  is m ak in g  co n tin u a l im p ro v em en ts  to its m any co rro sio n  m itig a tio n  o p era tions and if  
im p lem en ted  for 2 0 0 3 , the next report should  show  reversa ls  in the few  neg a tiv e  corrosion 
trends.

CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPF'.INES
BPXA - 2002 COMMITMENT TO CORROSION MONITORING JK*. - .
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EXECUTIVE SUMMARY
C offm an  E n g in eers . Inc. has been charged  w ith  rev iew in g  the 2002  corrosion  p rog ram  report 
subm itted  by  C o n o co P h illip s  A laska Incorpora ted  (C P A I) to the A laska D epartm ent o f  
E nv ironm en ta l C o n serv a tio n  (A D E C ). T he report o u tlin es  the  m easu res  undertaken  to m itigate  
co rro sion  in C P A I’s n o n -co m m o n  ca rrie r N orth  S lope p ipelines. In ad d ition , C offm an  rev iew ed 
the p resen ta tio n  m ate ria ls  from  the O ctober 2002  and  A p n l 2003  M eet &  C onfer sessions.

In ternal c o rro s io n  in c ro ss-co u n try  lines ind ica tes a c lea r d eg ree  o f  co rro sio n  inh ib ition ; no leaks 
and  no sav es  w ere  repo rted  in 2002 C o rro sio n  con tro l, p rim arily  in h ib ito r in jection, has 
m ain ta ined  the low leak /save  frequency . C o rro sio n  d am ag e  increases have been alm ost 
e lim in a ted  in the  c ro ss-co u n try  p roduction  g a th e rin g  lines. C o u p o n  p itting  rates for th ree  phase 
p ipe lines rev e rsed  the in c reasin g  trend  seen d u rin g  the past 5 years, due  p rim arily  to  a change in 
inh ib ito rs  la te  in 2001 T he m ixed  w ater in jec tion  av e rag e  co u p o n  p itting  rates are above the 
target leve is  an d  is m ostly  a ttribu ted  to  p ip in g  al C PF2 locations. T he p e rcen tag e  o f  locations 
w ith co rro sio n  d am ag e  increases (IJT  and  R T ) has increased  sig n ifican tly  for w a te r in jection  
serv ice  co m p ared  to 2001 , 2 2 % ' vs. 0% .

Internal co rro sio n  in w ell lines is an area  that leq u ire s  C P A I’s con tin u ed  focus; 2 leaks and 17 
sav es (rep a irs ) w ere  reported  in 2002. T he num ber o f  saves is rou g h ly  the sam e as in 2000. as is 
the foo tage  o f  in sp ec ted  p ipe. T he p ercen tag e  o f  locations w ith  corrosion  dam age increases (U T  
and  RT) d ec rea sed  s ligh tly  co m p ared  to 2001.

A base lin e  in sp ec tio n  o f  all w eld -p ack s on c ro ss  co un try  o ff-p ad  p ip e lines w as com pleted  in
2001. B ase lin e  inspection  o f  on-pad  w e ld -p ack s (w ell and c ross coun try  lines) is p rogressing  
ah ead  o f  sc h e d u le  and  av e rag e  p e rcen t o f  co rro d ed  w e ld -p ack s  is around  3% . T here  w ere six 
repa irs  ( 3%  o f  co rro d ed  w c ld -packs) and m o re  than 800 w e ld -p ack s  refu rb ished  on  above grade 
pip ing .

C P A I co m p le ted  the sc reen in g  inspections for a ll P rio rity  I. below g rad e  p ip ing  lo ca tions during
2002 . E ight be low  g rad e  locations w ere  e x c av a ted  and  tw o locations requ ired  repair; one  
location  w as s leev ed  and the o th e r location  w as rep laced /u p g rad ed

T h ere  w ere no fa ilu res in 2002 due  to  struc tu ra l re la ted  issues. A n ev a lu a tio n  o f  the w ind 
induced  v ib ra tio n  (W IV ) design  enve lope  w as com ple ted  in 2002 and  recom m endations 
im p lem en ted . T he w ell sub sid en ce  m itiga tion  p ro g ram  con tin u ed  d u rin g  2002

1 Manual RT -  4 increases/14 repeats; Manual UT -  1 increases/9 repeats; Total -  5 increases/23 repeats = 22% 
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CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES A C O F F M A N
CONOCOPHILLIPS ALASKA INC. 2002 COMMITMENT TO CORROSION MONITORING

CORROSION PROGRAM STATUS

Internal Corrosion Management

Cross Country Pipelines -  Monitoring tv Inspection

Internal corrosion in cross-country lines indicates a clear degree o f corrosion inh ib ition ; no leaks 
and no saves were reported in 2002. Corrosion control, p rim a rily inh ib ito r injection, has 
maintained the low leak/save frequency. Corrosion damage increases have been nearly 
elim inated in the cross-country production gat*> ing lines. Coupon p itting rates for the three 
phase and water injection pipelines reversed the increasing trend seen during the past 5 years, 
due prim a rily to a change in inh ib itors late in 2001

M on ito ring data fo r cross country water injection pipelines shows the average pitting rate 
exceeds the target. These data are largely dominated by results from CPF2 and work is ongoing 
in 2003 to detem iine the cause The percentage o f locations wi th corrosion damage increases 
(UT and RT) has increased sign ifican tly for water injection service compared to 2001. 22% vs 
0%. The increases are p rim a rily confined to one pipeline. 2EDCVVI. and are the first increases 
identified to date on the water injection system.

CPAI reports that coupon or probe corrosion rates exceeded threshold targets in 20 pipelines and 
they responded by increasing the corrosion inh ib ito r concentrations target fo r all 20 pipelines. 
Eleven o f these pipelines were also reported in 2001 as having exceeded corrosion rate targets 
and the response was increasing the corrosion inh ib ito r concentration target. Most o f these 
eleven pipelines show little improvement and in some cases had worse results. Refer to Table 1 
for a comparison o f these eleven pipelines

Table I - 2000 and 2001 T hree-phase CC Production pipelines with corrosion rates exceeding targets

I 2001
~ » 1

I
2002

C o iiim o ii L in e
s »

' C o u p o n  
G r a d e

P ro b e
" R a t e

In sp ec tio n
In c re a se

C o u p o n ^
G r a d e

ik P ro b e  
■: R a te  ,

1 In sp ec tio n  
In c re a se

1-2Z 1Q G PO A <.5 Y es A <.5 Yes

IR PO F.D > 5 Y es
1

C’ < 5

2K.PO D < 5 C <.5

2T A M K JIP O A <.5 Yes A >.5 Yes

2T PO D > 5 D < 5

2UPO A < 5 Yes A < 5 Yes

3CPO D < 5 D <.5

3M IPO C < 5 D <.5

3RQOPO D > 5 C <.5
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2001 2002
( miiiumi l.imr Coupon

Cradc
I’rnhc
Rate

Inspection
Increase

Coupon
(irntlc

Probe
Rate

Inspection
Increase

XCL/WO at CPF2 F,C <5 C <.5

XCL/WO at CPF 1 D < 5 B N/A Yes
Note: Shaded cells indicate either no change or condition is worse than 2001 result

In addition, inspection showed five lines with inspection increases where the coupons did not 
exceed the target corrosion rate. The corrosion inhibitor concentrations for all five of these lines 
were also increased This helps to illustrate and reinforce the importance of both programs.

An ongoing item of concern is the difficulty of inspecting produced water injection piping with 
diameters larger than eight inches, which is considered radio-opaque and limits the use of 
radiographic techniques. CPAI evaluated the feasibility of using inline inspection for these 
pipelines during 2002. and concluded that while technically feasible it is cost prohibitive. '"PAI 
will continue to rely on “spot UT” measurements for these pipelines.

Well Lines - Monitoring &. Inspection
Internal corrosion in well lines is an area that requires CPAl's continued focus; two leaks and 17 
saves (8 injection and 9 production) were reported m 2002. The number of saves is roughly the 
same as in 2000, as is the footage o f inspected pipe.

Production well line coupon data indicate very low general and pitting corrosion rates, however 
CPAI notes that the inspection data indicates higher rales are being experienced. Injection well 
line coupon data indicates very low general corrosion rates Pining rates for this service are 
below the action limit, however they are 2-3 times above the historic miiiimums and have been 
so foi the past three years.

The percentage of locations with corrosion damage increases (UT and K I ) decreased slightly 
compared to 2001. Ii is unclear if there are specific targets for repeat inspections using manual 
RT and UT techniques, but the percent repeated for each inspection type and service type vary 
widely. It is also unclear if there is a target or action limil for the percent increase value.

Internal Corrosion Mitigation
CPAI’s compliance with its own corrosion inhibition targets has improved over time; reporting 
an average deviation of *0.9% for 2002; a slight over-treatment. CPAI is continuing to move 
forward with the wellhead inhibitor injection program, with four additional drill sites to be added 
during 2003. The well lines should benefit greatly from this program. CPAI continues to 
develop and test new inhibitor formulations with lab and field trials continuing through 2003.

Under deposit corrosion has been identified as a key corrosion mechanism and a test using a 
chemical surfactant product to promote wetting o f oil fouled solids is being put in place at DSIE.
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External Corrosion Management

Above Grade Piping
CPAI exceeded their stated external inspection goals in 2002, I he baseline inspection lor all 
off-pad weld-packs was completed in 2001 and a program for recurring inspections targeted u 
“medium wet” weld-packs was begun in 2002. The baseline inspection for on-pad weld-packs 
was 70% complete overall and is progressing in accordance with CPAl’s stated 2005 completion 
schedule. The forecasted number of weld-pack inspections for 2003 is roughly 1/3 of 2002 and 
2001 inspection levels. It is not clear if  this represents a reduction in effort, an increase in 
physical complexity of the piping system, or a combination of both

There were zero repairs on off-pad piping, six repairs of piping on-pad and more than SOU weld- 
packs refurbished. The percent corroded and percent repaired results for 2002 are consistent 
with the overall average percentages, and likely means there are still 10 repairs to be made on 
the remaining -10,000 weld-packs. Refer to Table 2 for the overall weld-pack baseline 
inspection status.

T ab le  2 - A bove g ra d e  tveld-pack baseline inspection s ta tus

Service
Total

Number
(approx.)

Number 
Inspected 

During 20112

Number 
Inspected 

thru \  K2002

Inspected 
th ru  

y E2002

Number
Remaining

2002 
. I'ni ccas!

X-Country-Off-pad 67.291 0 67,291 100% I' 0

X-Country-On-pad 10.400 2,658 9,568 92% 832 416

Well Lines On-pad 24,000 4.116 14.400 60% 9.600 1.6?:

Totals 101.691 6,774 91.259 90% 10.432 2.048

Mote: This tabic represents an effort u> reconcile numbers presented in previous CPAI reports. There is ihe 
possibility for minor discrepancies

The number o f saves is roughly the same as in 200U. as <s the footage of inspected pipe (RTR). 
file percentage of locations with corrosion damage increases (UT and RT) decreased slightly 
compared to 2001.

Buffer spikes were installed at 76 weld-packs locations as part of a test. The concept is a time- 
release sodium phosphate salt that serves to increase the pH of the electrolyte in contact with the 
steel surface, helping to create a passive layer on the steel surface. Little additional information 
was provided as to the status of this test program.

Below Grade Piping

CPAJ exceeded their stated below grade inspection goals in 2002. inspecting 130 previously un­
inspected Priority I locations using a combination of electromagnetic pulse and guided wave 
technologies. One additional screening technology, torsional wave, was evaluated and deemed 
“not superior” to the incumbent and will not he used at this time. Additionally all cased 
crossings are visually inspected to ensure they are clear of debris and if found, they are cleaned 
out.
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Eight below grade locations were excavated and two locations required repair; one location was 
sleeved and the other location was replaced The rcmaniing six locations were refurbished to 
prevent further corrosion. Refer to Tabic 3 for a summary status of this program. Hie only 
Priority 1 locations left to inspect are on piping that is less than 10 years old. While age is an 
important factor, it is unlikely to be the controlling factor for corrosion o f the below grade 
piping. Additional significant factors include: pipeline wall thickness, pipeline operating 
temperature, location of crossing in relation to drainage, fluid velocities, and fluid corrosivity. It 
is unclear if these other factors have been considered for the remaining Priority 1 locations.

T able  3 - Below G ra d e  Piping Baseline Inspection  S ta tus

v IKj.ci'ipliim

,m L’

1 oliil N u m b er  
( n p p r o v i  

•

N u m b e r  
Inspected  D uring  

2002

N u m b er  
Inspected  th ru  

\  1.2002 %

. N um ber 
Remaining

Priority 1 Oil 375 38 331 44J

Priority I Non-Oil 243 92 226 17

Priority 2 Oil 19 0 1 18

Priority 2 Non-Oil 98 0 0 98

Priority 3 Oil 22 0 I 21

Prionly 3 Non-Oil 15 0 n 13

Totals 772 130 561 211

Notes:
1) This tabic represents an effort to reconcile numbers presetted in previous CPAI rcpntts There is 
the possibility for minor discrepancies.
2) The only un-inspccicd Priority I pipelines are less than 10 years old

Structural Concerns

Subsidence
There were no leaks attributed to subsidence in 2002. CPAI continues to prioritize and upgrade 
existing wellhead riser supports and flooring susceptible to subsidence Thermal siphons are 
also being installed in near well-bore location to promote re-free/inb and stabilization of the soil.

H ind Induced Vibration
There were no leaks attributed to W'lV in 2002. An evaluation of the WIV design envelope was 
completed in 2002 and recommendations implemented
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RECOMMENDATIONS
Recommendations for future reports are as follows.

I. In addition to the existing data presentation, consider combining the leaks and 
saves from the BGPP with the External Leaks and Saves data. Presently it 
appears the 2001 leak is included, hut the two repairs (saves) are not Refer to 
CPAI Figure A 1

2 Coupon corrosion rate data is the only specific data presented for Alpine. It is not 
clear if inspection and mitigation information is commingled or excludes Alpine. 
Clarification of the treatment o f Alpine data in future reports would be beneficial.

CONCLUSIONS
CPAI continues their vigorous corrosion control program and has met or exceeded all o f the 
stated inspection goals during 2002

Cross-country pipelines inspection data indicates a clear degree of internal corrosion control •••.2 
the increasing coupon corrosion trend was reversed in 2002. Corrosion control, primarily 
inhibitor injection, has maintained die low leak save frequency. Corrosion damage increases 
have been almost eliminated in the cross-country production gathering lines. The mixed water 
injection average coupon pitting rates are above the target levels and is mostly attributed to 
piping at CPF2 locations.

Inline inspection was evaluated for large diameter mixed water cross-country piping and deemed 
too costly to pursue as a primary inspection method. CPAI proposes to use spot UT 
measurements for these pipelines; however it is unclear if this will yield an adequate degree of 
confidence as to the condition o f these pipelines. The percentage of locations with corrosion 
damage increases (UT and RT) has increased significantly for water injection service comp-red 
to 2001. 22% vs. 0%

Well line internal corrosion control appears to be approaching the "top o f the curve," but still 
requires significant focus. There were 2 failures and 17 repairs on well lines during 2002, The 
percentage o f  corrosion increases, level o f inspections and number o f saves were equivalent to 
2000 results. The testing o f wellhead inhibitor injection began in 2002 and plans are to add four 
additional well sites during 2003.

The external corrosion control program is progressing and the off-pad piping recur inspection 
program will begin in earnest during 2003. There are still more than 10,000 on-pad weld-packs 
requiring baseline inspections and extrapolating the results to date, there are several areas that 
will require repair. All o f the Priority 1 below grade piping, older than 10 years, has had a 
baseline inspection.

There were no failures m 2002 due to structural related issues. An evaluation of the VVIV design 
envelope was completed in 2002 and recommendations implemented The well subsidence 
mitigation program continued during 2002.
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CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES i r n c c M A L l
BPXA - 2003 COMMITMENT TO CORROSION MONITORING J ^ U r r m A N

E X E C U T IV E  S U M M A R Y

Coffman Engineers, Inc. is responsible for Ihe technical review o f the 2003 corrosion program 
report submitted by BP Exploration (Alaska) Inc. (BPXA) to the Alaska Department o f 
Environmental Conservation (ADEC). The report outlines the measures undertaken to mitigate 
conosion o f BPXA’ s non-common carrier North Slope pipelines. In addition, Coffman 
reviewed the presentation materials from the April and August 2004 Meet & Confer sessions.

From a global perspective o f oil and gas production, Greatei Pnidhoe Bay (GPB) and related 
facilities have an aggressively managed corrosion control program. This suggests an adequate 
long-term commitment to preserving facilities for future production and sensitivity to 
environmental consequences.

Monitoring, mitigation, and inspection data support the conclusion that the GPB assets are being 
preserved, but isolated locations o f accelerated corrosion exists and have been found by 
inspections. The isolated locations o f corrosion are where leaks may occur (including Endicott s 
duplex stainless steel system). BPX has responded to this threat by implementing aggressive and 
thorough monitoring and mitigation programs; however, it does not appear to be presently 
possible to predict the onset o f all new locations o f accelerated corrosion.

Monitoring data, presented bv BPX, is in .onformance to metrics agreed to by ADEC. However, 
the sigi ficance o f isolated areas o f aggressive internal conosion is not intuitively reflected by 
moniton ,g data because 1) extreme values cannot he readilv determined, and 2) monitoring tools 
are generally not located where the isolated corrosion occurs. In the future, it would be 
beneficial for the distribution o f coupon corrosion rate data be preserved for an improved 
representation o f the extreme corrosion rates

Inspection data supports the conclusion that the seawater and produced water systems are being 
adequately managed for internal corrosion and program improvements are continuously being 
made.

External corrosion o f above-ground piping is largely confined to weld packs and BPX has made 
a notable commitment to removing tins threat through inspection and repair (where necessary*) o f 
..II weld pack ' ̂cations.

Long range inspection tools are used to detect external corrosion o f cased pipe and buried pipe. 
Although this is a proactive risk based approach, it should be recognized that industry experience 
with these inspection methods are mixed a...I there may be technical issues to be resolved as is 
the case with many state-of-the-art technologies. It is recommended that BPX provide a 
comparison o f inspection results versus direct examination so that the accuracy and reliability of 
this inspection method can be evaluated by ADEC.
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C O R R O S IO N  P R O G R A M  STA TU S  -  G R E A T E R  P R U D H O E  B A Y

CORROSION MONITORING Or NON-COMMON CARRIER NORTH SLOPE PIPELINES A<~r\EC!UlAM
BPXA - 2003 COMMITMENT TO CORROSION MONITORING M K V V  . '

Internal Corrosion Management

Production System (Well Lines and Flow Lines)
The data provided by BPX supports the conclusion that the internal corrosion control/inspection 
program is well managed and effectively preserving the facilities for the future. However, the 
existence o f isolated locations o f accelerated corrosion could potentially result in leaks. 
Although isolated locations o f corrosion are repairable, they could have an environmc tal 
consequence i f  not detected. BPX has responded to this threat by implementing aggressive and 
thorough monitoring, inspection and mitigation programs.

From a global perspective o f oil and gas production, GPB has one o f the most aggressively 
managed internal corrosion control programs The level o f inspection and corrosion mitigation 
resources directed by BPX corrosion experts is commendable. This suggests a long-term 
commitment to preserving facilities for future production and sensitivity to environmental 
consequences

Inspection, monitoring, and mitigation data support the conclusion that the GPB assets are beinn 
adequately maintained and preserved. Corrosion control efforts exceed standard oilfield industry 
practice. The average corrosion rates o f coupons and probes are as low as can be practically 
achieved (i.e.. <1 mpyt. A I mpy corrosion rate is put into context by considering that a 0.375 
inch wall thickness pipe would have 80"u o f its wall thickness after 75 years. Inspection data 
supports Ihe conclusion that most o f the asset has insignificant corrosion However, isolated 
locations with high corrosion rates remain. It would be beneficial to identify in future reports (in 
one lo. dion. i f possible) what fraction o f the piping experiences accelerated corrosion rates, 
what the pipeline services arc. what the accelerated corrosion rates are (i.e.. >10 mpy) and the 
remedial action that was taken to reduce the corrosion rates (Note This information is currently 
not required by the reporting metrics agreed to by ADEC and some o f the information is 
currently identified in various sections o f the report).

The significance o f isolated areas o f accelerated corrosion within GPB is no: •■’niiiively reflected 
in the monitoring data presented by BPX because many o f the coupons r.nd probes are not 
located where accelerated corrosion occurs. Rather, they are installed at locations that are 
convenient for installation and retrieval (as is common practice in the industry). Future coupons 
should be placed at locations that represent the highest susceptibility to corrosion.

The impracticality o f prioritizing susceptibility to isolated aggressive corrosion is compensated 
by an aggressive field-wide inspection program. The effectiveness o f this program is 
demonstrated by the high ratio o f ‘saves’ to leaks (with ‘saves’ defined by detecting damage 
requiring repair or pressure reduction).
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CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES a /v 'wECIUi a m
BPXA - 2003 COMMITMENT TO CORROSION MONITORING ^

Seawater anil Produced W ater Injection

The seawater and produced wait systems have relatively low corrosion rates and appear to he 
well managed. The presence o f only one phase (i c.. water) makes corrosion management less 
complicated than the multiphase production system. Corrosion o f the seawater system is 
mitigated by removing oxygen and injecting biocides. Corrosion o f the produced water injection 
system is mitigated by oxygen removal, injecting biocides and by carryover inhibition from the 
production system.

Corrosion rates in the seawater systems decreased in 2003, reversing a 5-year trend. A number 
o f actions were taken to address dissolved oxygen levels and microbiological corrosion control. 
Corrosion rates in the produced water systems also decreased in 2003. The upstream 3-phase 
corrosion inhibitor was changed and the corrosion mitigation programs were expanded 
specifically to address the produced water system in 2002.

External Corrosion Management

Above Grade Piping
BPXA plans to inspect and repair (as necessary) approximately 35,000 weld packs per year. T his 
is a commendable commitment to address and remove the pipeline integrity problems associated 
with corrosion under insulation. Additionally, the priority for inspection is based on the 
consequence o f failure (e g . weld packs over tundra are hij. *r priority than over the pad), 
ensuring that the highest consequence locations are repaired first. A new weld pack design is in 
use and is intended to prevent future water ingress and corrosion at these field-applied insulation 
locations.

Below Grade Piping
BPX plans to inspect cased crossings using long range inspection methods (i.e., electromagnetic 
pulse and guided wave technologies) Although this is a proactive risk based approach, there 
may be issues to be resolved with these technologies, as is the case with many state-of-the art 
technologies. BPX should provide data that quantifies the ability o f long range inspection to 
detect defects that could lead to failure (i.e.. compare inspection results with subsequent direct 
examination o f the cased pipe). Where it is not practical to perform a direct exam, determining 
the ability to characterize defects on a pipe where a defect has been detected by long range 
inspection would pr idc added confidence to the method
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CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES rniECKAAKl
BPXA - 2003 COMMITMENT TO CORROSION MONITORING M R ’, . , ^

SATELLITE FIELDS

Endicott
The majority o f the Endicott production system piping is constructed of Duplex Stainless Steel 
(DSS) that is intended to be corrosion resistant in the produced fluid environment. Minor 
components within the facility (i.e., C-spools) arc carbon steel with corrosion managed by 
monitoring, inspection and repair/replacement (when necessary). Carbon steel coupons are used 
to monitor corrosivity. and their average rate in 2002-2003 was approximately 3 mpy. It should 
be noted that the coupons are not expected to reflect the rate that would be seen on the DSS ( if it 
were to corrode) because its mechanism and rale o f corrosion differs. That is, a breakdown in 
DSS passivity would result in localized corrosion (i.e.. pitting) with a corrosion rate much higher 
than the rate observed by the carbon steel coupons.

The stated BPX primary corrosion concern at Endicott is the inter-island-water-line (IIVV1 .) 
How'cver. its corrosion management is similar to the produced water injection system at Prudhoe 
Bay and the monitoring data shows average corrosion rates near zero.

There were seven repair activities at Endicott. Five C-spools were replaced due to corrosion, 
one C-spool was replaced due to erosion and one stainless steel well line was sleeved due to 
erosion.

Milne Point
BPX has significantly improved the internal corrosion management of Milne Point production 
and produced water systems. These improvements include increases in corrosion inhibition, 
maintenance pigging, and inspection. Monitoring data shows reduction o f average corrosion 
rales to insignificant levels (i.e., < 1 mpy).

Milne Point has buned pipe containing produced fluids that require excavation for external 
inspection. Because o f this. BPX is considering the use o f long range inspection methods (i.e.. 
guided wave ultrasonics). As previously stated, there may be issues to be resolved regarding 
these technologies.

There were 7 repair activities at Milne Point. Six o f the repairs were on ihe K-pad production 
flow line. Additional areas have been identified for sleeve repair.

Northstar
The threat of corrosion at Northstar is considered low. Production began in late 2001 and fluids 
have low corrosivity. The production lines are inhibited and corrosion coupons indicate adequate 
effectiveness. Inspection activities have also increased.

Badami
Badami is shut-in, so damage as a result o f corrosion should not result in leak . (i.e.. there is no 
environmental consequence). From an asset preservation standpoint, external corrosion can 
occur on buried and/or insulated piping, and internal corrosion can occur where lines have been 
insufficiently dried or treated (e.g.. for bacteria).
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R E C O M M E N D A T IO N S

Recommendations for areas that warrant further review or information that should be included in 
future reports are as follows:

I Continue the commitment to external corrosion inspection and mitigation on the 
weld packs. Identify the number o f weld packs remaining to be inspected and the 
forecasted completion date.

2. Future coupons should be placed at locations that represent the highest 
susceptibility to corrosion

3. Identify criteria to be used for locating future coupons.

4. Based on the inspection methodology and guidelines in the GPB corrosion 
inspection program, define matrix or priority mdices used for selecting inspection 
locations that may be prone to accelerated corrosion.

5. Provide data that quantifies the ability o f long range inspection to detect defects 
that could lead to failure (i.e., compare inspection results with subsequent direct 
examination o f the cased pipe)

CORROSION MONITORING OF NON COMMON CARRIER NORTH SLOPE PIPELINES . r n c t M A M
BPXA - 2003 COMMITMENT TO CORROSION MONITORING . .

CONCLUSIONS
BPXA has presented sufficient information to demonstrate that its corrosion control program 
meets the spirit o f the Charter Agreement. This suggests a proactive long-term commitment to 
preserving facilities for future production and sensitivity to environmental consequences. 
Recommendations and observations contained in tins document should be viewed as 
opportunities for incremental improvement.

Although the vast majority o f internal pipeline corrosion is being mitigated, isolated areas o f 
accelerated corrosion have been detected through comprehensive inspections and hv way o f 
leaks that have occurred on isolated occasions Priority should be given to those locations that 
represent the highest susceptibility to corrosion for future inspections.

Two significant external corrosion threats are below-ground cased crossings and weld packs on 
above-ground pipe. BPXA has made a notable commitment to inspect and repair (when 
necessary) weld-packs. BPXA also intends to inspect cased crossings with long-range inspection 
tools; however, it should be recognized that long-range inspection tools may have technical 
issues that need to be resolved.
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CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES
GKA - 2003 COMMITMENT TO CORROSION MONITORING ^jLL/rriVlAN

E X E C U T IV E  S U M M A R Y

Coffman Engineers, Inc. is responsible for the technical review o f the 2003 corrosion program 
report submitted by ConocoPhillips to the Alaska Department o f Environmental Conservation 
(ADEC). The report outlines the measures undertaken to mitigate corrosion o f ConocoPhillips 
non-common carrier North Slope pipelines. In addition, Coffman reviewed the presentation 
materials from the April and August 2004 Meet & Confer sessions.

From a global perspective o f oil and gas production. Greater Kuparuk Area (GKA) has a 
conservatively managed corrosion control program. This suggests a long-term commitment to 
preserving facilities for future production and sensitivity to environmental consequences

Monitoring, mitigation, and inspection data support the conclusion that the GKA assets arc being 
preserved, but isolated locations o f accelerated internal corrosion exist and have been found by 
inspections. The isolated locations o f corrosion arc where leaks may occur. ConocoPhillips 
appears t< have responded to this threat by conducting wide-ranging inspections Additional 
inspections are focused on known damage locations, but i. does not appear presently possible to 
predict the onset o f all new locations of accelerated corrost m.

Monitoring data, presented by ConocoPhillips, is in conformance to metrics agreed to by ADEC. 
However, the significance o f isolated areas o f aggressive internal corrosion is not intuitively 
reflected by monitoring data because I) extreme values cannot be readily determined, and 2) 
monitoring tools are generally not located where the isolated corrosion occurs In the future, it 
would be beneficial for the distribution o f coupon corrosion rale data be presented for an 
improved representation o f the extreme corrosion rates. Presentation o f in-line inspection data 
would also be useful.

Inspection data supports the conclusion that seawater and mixed walei systems are being 
adequately managed for internal corrosion and program improvements are continuously being 
made. A problem in the Central Processing Facility £2 (CPF2). resulting in corrosion in the 
mixed water system, was identified and addressed.

External corrosion o f above-ground piping is largely confined to weld packs and ConocoPhillips 
has made a notable commitment to remoxing this threat through inspection and repair (where 
necessary) o f all weld pack locations.

Long range inspection tools are used to detect external corrosion o f cased and buried pipe. 
Although this is a proactive risk based approach, it should be recognized that industry experience 
with these inspection methods arc mixed and there may be technical issues to be resolved as is 
the case with many state-of-the-art technologies. It is recommended that ConocoPhillips provide 
a comparison o f inspection results versus direct examination so that the accuracy and reliability 
o f this inspection method can be evaluated by ADEC.
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C O R R O S IO N  P R O G R A M  S TA TU S  -  G R E A T E R  K U P A R U K  A R E A

CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES Arv-u:e»ulAM
GKA - 2003 COMMITMENT TO CORROSION MONITORING • i

Internal Corrosion Management

Production System (Well Lines and Flow Lines)

the data provided by ConocoPhillips supports the conclusion that the internal corrosion 
control/inspection program is .veil managed and effectively preserving the facilities for the 
future It is notable that ConocoPhillips presents data in a transparent way and answers questions 
with candor. However, the data presented does not fully reflect the existence o f isolated locations 
o f accelerated corrosion that could potentially result in leaks. Although isolated locations o f 
corrosion are repairable, they cou.d have an environmental consequence i f not detected. I he 
ConocoPhillips approach to controlling these leaks appear to consist o f a wide-sweeping and 
aggressive inspection program.

From a global perspective o f oil and gas production. GKA has one o f the most conservatively 
managed internal corrosion control programs. Corrosion inhibition appears to be controlling 
general corrosion and isolated locations o f accelerated corrosion arc identified by an expansive 
inspection program. This suggests a long-term commitment to preserving facilities for future 
production and sensitivity to environmental consequences.

Monitoring, mitigation, and inspection data .upn' .1 the conclusion that the GKA assets are being 
adequately maintained and preserved. C om ' .ion control efforts meet or exceed standard oilfield 
industry practice. The average corrosion rates o f coupons and probes are near zero and the 
average pitting rate is <5 mpy A 5 mpy corrosion rate G put into context by considering that a
0.375-inch wall thickness pipe would have over 70% o f its wall thickness after 20 years. 
Inspection data supports the conclusion that most of ihe asset has low corrosion rates, but 
isolated locations o f accelerated corrosion rates do exist, h would be beneficial to identify in 
future reports (in one location, i f possible) what fraction o f the piping experiences accelerated 
corrosion rates, what the pipeline services are. what the accelerated corrosion rates are (i.e., >10 
mpy) and the remedial action that was taken to reduce the corrosion rates (Note: This 
information is currently not required by the reporting metrics agreed to by ADEC and some of 
the information is currently identified in various sections o f the report).

The inspection intervals and methods at GKA are set by a risk based program approach, 
identified in the 2000 report, for all pipelines. The program methodology is based 011 the 
consequence and likelihood o f corrosion related failures. Isolated locations o f accelerated 
corrosion exist and have been found by inspections. The significance o f isolated areas of 
accelerated corrosion within GKA is not intuitively reflected in the monitoring data presented by 
ConocoPhillips because many of the coupons and probes are not located where accelerated 
corrosion occurs (an effort has been made since 1997 to improve this). Rather, they are installed 
at locations that are convenient for installation and retrieval (as is common practice in the 
industry). Future coupons should be placed at locations that represent the highest susceptibility 
to corrosion. Additionally, presenting in-line inspection data would aid in understanding the 
distribution o f accelerated corrosion within a pipeline system.
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Seawater and Mixed Hater Injection

The seawater and produced water systems have relatively low conosion rates and appear to be 
well managed The presence of’ only one phase (i.e.. water) makes corrosion management less 
complicated than the multiphase production system. Corrosion o f the seawater system is 
mitigated by removing oxygen and injecting biocides. Conosion o f the mixed produced/sea­
water injection system is mitigated by carryover inhibition 'rom the production system and the 
upstream treatment o f the seawater.

Significant corrosion caused by the mixed water from CPF2 was identified by inspections and by 
monitoring results that indicated high coupon corrosion rates. Since the outcome o f a CPF2 
biocide program review was to revise the treatment procedures, it is assumed that the root cause 
o f corrosion was determined to be bacteria. It is not clear if the bacteria originated from the 
seawater system (which should have already been treated w ith biocide) or from the commingled 
produced water. Biocide treatments are generally most effective when applied furthest upstream

External Corrosion Management

Above Cirude Piping

ConocoPhillips plans to complete inspection and repair (as necessary) o f all weld packs in 2004 
This is a commendable commitment to address and remove the pipeline integrity problems 
associated with corrosion under insulation. Additionally, the priority for inspection is based on 
the consequence of failure (e.g., weld packs over tundra arc a higher priority than over the pad), 
ensuring that the highest consequence locations arc repaired first. A new weld pack design is in 
use and is intended to prevent future water ingress and conosion at these field-applied insulation 
locations.

CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES Afcl
GKA - 2003 COMMITMENT TO CORROSION MONITORING ^

Below (trade Piping

In 2003 ConocoPhillips inspected 82 cased crossings (chosen by risk prioritization) using long 
range inspection methods (i.e.. electromagnetic pulse and guided wave technologies), Although 
this is a proactive risk based approach, there may be issues to be resolved with these 
technologies, as is the case with many slate-of-lhc art technologies ConocoPhillips should 
provide data that quantifies the ability o f long range inspection to detect defects that could lead 
to failure (i.e.. compare inspection results with subsequent direct examination o f the cased pipe). 
Where it is not practical to perform a direct exam, determining the ability to characterize defects 
on a pipe where a defect has been detected by long range inspection would provide added 
confidence to the method.
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CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES A M
GKA - 2003 COMMITMENT TO CORROSION MONITORING .

R E C O M M E N D A T IO N S

Recommendations for areas that warrant further review or information that should he included in 
future reports are as follows:

1. Future coupons should be placed at locations that represent die highest 
susceptibility to corrosion.

2. Identify criteria to be used for locating future coupons.

3. Based on the inspection methodology and guidelines in the GKA corrosion 
inspection program, defme matrix or priority indices used for selecting inspection 
locations that may be prone to accelerated corrosion.

4. Provide data that quantifies the ability o f long range inspection to detect defects 
that could lead to failure (i.e., compare inspection results with subsequent direct 
examination o f the cased pipe).

5. Continue the c ommitment to external corrosion inspection and mitigation o f the 
weld packs.

CONCLUSIONS
ConocoPhillips has presented sufficient information to demonstrate that its corrosion control 
program meets the spirit o f the Charter Agreement. I his suggests a long-term commitment to 
preserving facilities for future production and sensitivity to environmental consequences. 
Recommendations and observations contained in this document should be viewed as 
opportunities for incremental improvement.

Although the vast majority o f internal pipeline corrosion is being mitigated, isolated areas o f 
accelerated corrosion have been detected through comprehensive inspections and by way o f 
leaks that have occurred on isolated occasions. Priority should be given to those locations that 
represent the highest susceptibility to corrosion for future inspections.

I wo significant external corrosion threats are below-ground cased crossings and weld-packs on 
above-ground pipe. ConocoPhillips has made a notable commitment to inspect and repair (when 
necessary) all o f the weld-packs. ConocoPhillips inspects cased crossings by using visual 
inspections and state-of-the-art long-range inspection tools; however, it should be recognized 
that long-range inspection tools may have technical issues that need to be resolved.
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CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES A M
BPXA - 2004 COMMITMENT TO CORROSION MONITORING . P*

E X E C U T IV E  S U M M A R Y

Coffman Engineers. Inc. is responsible for the technical review of the 2004 corrosion program 
report submitted by BP Exploration (Alaska) Inc. (BPXA) to the Alaska Department of 
Environmental Conservation (ADEC). The report outlines the measures undertaken to mitigate 
corrosion of BPXA's non-common carrier North Slope pipelines. In addition, Coffman 
reviewed the presentation materials from the 2005 Meet &  Confer sessions in Anchorage and 
Prudhoe Bay, Alaska.

The data provided by BPXA supports the conclusion that the corrosion management program is 
effective and exceeds common industry practice. Sufficient information has been presented to 
demonstrate that the corrosion control program meets the intent of the Charter Agreement.

It is notable that BPXA presented the 2004 monitoring and inspection program in a transparent 
way and answered all questions with candor Information from written reports, presentations, 
and verbal qut .lions are consistent. Additionally, the BPXA corrosion control staff is higuly 
competent and an extensive QA/QC program is in place to monitor the performance of 
contractors.

Inspection activities in 2004 consisted of approximately 60,000 items (combined internal and 
external). The majority of the system had a corrosion rate of less than 2 mils/year. Monitoring, 
mitigation, and inspection data support the conclusion that the GPB assets are being preserved, 
but isolated locations of accelerated corrosion exist and have been found bv inspectii ns In 
response to the isolated locations of accelerated corrosion, BPXA has implemented aggressive 
and thorough risk based monitoring and mitigation programs.

The GPB multiphase produced oil system is highly corrosive, it untreated. Corrosion in the 
majority o f the pipeline system has been reduced to a negligible level as a result of the 
implementation and continuation o f an aggressive corrosion inhibition program. Anomalies in 
the system are inspected, mitigated and monitored.

A significant injection water internal corrosion mechanism that BPXA is aggressively 
responding to is under-deposit corrosion Inhibition levels were increased, cleaning pigs and a 
surfactant (SBG) were used to remove deposits and line velocities are being evaluated. The 
surfactant chemically removes deposits, particularly in locations where cleaning pigs cannot be 
run. These actions are consistent with good corrosion control practices.

External corrosion of above-ground piping is largely confined to weld packs, and BPXA lias 
made a commendable commitment to removing this threat through inspection and repair (where 
necessary).

External corrosion at cased crossings represents a corrosion ihreat over which BPXA has a 
difficult challenge. This is because of the difficulty w ith accessing the pipe surface. In response 
to this challenge, BPXA is using visual, direct, smart pig and guided-wave assessments as part of 
their comprehensive inspection program BPXA has proactively implemented guided-wave 
technology, recognizes the current technical limitations of this technology and is working to 
further enhance it.
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CORROSION MONITORING OF NON-COMMON CARRIER NC/f H SLOPE PIPELINES ,r / M r M A M
BPXA 2004 COMMITMENT TO CORROSION MONITORING ^

C O R R O S IO N  P R O C R A M  S T A T U S  -  G R E A T E R  P R U D H O E  B A ^

The data provided by BPXA supports the conclusion that the corrosion management program is 
effective and exceeds common industry practice. BPXA presented the 2004 monitoring and 
inspection program in a transparent way and answered all questions with candor. Information 
from written reports, presentations, and verbal questions are consistent

BPXA utilizes a risk based corrosion management program. Tl,e program relies on an “as low as 
reasonably practical’’ strategy. In this approach there is no “acceptable” risk High risk items 
get more attention and low risk items get less attention. For the most part, consequence of failure 
appears to be considered similarly high for the majority o f the facility. Emphasis is therefore 
placed on reducing the likelihood of failure. Locations with highest likelihood of failure receive 
the greatest attention, and other locations are reduced as low as reasonably practical.

It should be noted that the planned field life has recently been significantly extended, and future 
production (especially natural gas) relies on maintaining the existing infrastructure. Maintenance 
and repair decisions arc therefore justified on the basis of facility requirements for future 
production in addition to safety and environmental reasons

In ternal Corrosion  M anagem ent

Production System (Well Lines and Flow Lines)

The data provided by BPXA supports the conclusion that the internal corrosion 
control/inspection program is effectively managed. The produced oil system at GPB is both 
extensive in size and highly corrosive, if untreated Without mitigation, the natural corrosion 
rue would likely result in pipeline failure in less than a year because corrosion rates would likely 
range from 100 to 300 mpy. The corrosion mitigation program has reduced this corrosion rate to 
a negligible level for the majority of the pipeline internal surface, and efforts to further optimize 
the program are basef on identifying, mitigating, and repairing locations of isolated high 
corrosion rale and/oi damage.

The dominant corrosion mechanism (CO;) has been reduced to a negligible level for the majority 
of the pipeline system. The average corrosion rate of coupons and probes are as low as can be 
practically achieved (i.e., <1 mpy) and inspection data supports the conclusion that most of the 
GPB asset has adequate corrosion control.

Data illustrating the distribution of internal corrosion rates as measured by monitoring and 
inspection was shared during meet and confer sessions This data represents isolated locations ot 
increased corrosion rates and reflects awareness by BPXA of the importance for considering 
extreme value corrosion rates rather than simple averages that may mask their existence.

1 he monitoring program identifies significant changes in corrosion mitigation effectiveness, and 
inspection verifies the effectives of the mitigation program. In addition, inspec ion 1) identifies 
locations where corrosion rates along a pipeline segment may exceed what is measured by 
coupons, and 2) is used to characterize previous corrosion damage (i.e.. through remaining 

strength calculations).
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Two unforeseen events occurred in the 3-pbase corrosion inhibition program which resulted in 
higher than normal corrosion rates Both were related to the chemical inhibitors (incumbent and 
test) that were being used and tested. These events were: 1) corrosion inhibitor instability at 
winter temperatures which resulted in the blockage of .-.ome of the chemical delivery systems, 
and 2) material incompatibility with a test inhibitor and the delivery system tubing. The 
problems were identified, analyzed and mitigated.

Seawater and Produced Water Injection

The seawater and produced water systems have relatively low corrosion rales and appear to be 
well manager1.

The primary' corrosion mechanisms in the seawater injection systems arc dissolved oxygen (DO) 
and microbiological induced corrosion (MIC). Corrosion of the seawater system is mitigated by 
removing oxygen, injecting biocides, and cleaning the system of deposits.

The 100% seawater water injection systems have low corrosion rales and the overall program 
performance has been consistently improving since 2002 The “majority" seawater injection 
systems have experienced a decline in performance in 2004, after an increase in peifomiance 
from 2002 to 2003. BPXA has initiated a thorough analysis to better understand the difference 
in performance and should be better able to address this matter in 2005.

There are a number of conosion mechanisms o f concern in the produced water injection system. 
Corrosion is mitigated by oxygen removal, injecting biocides. cleaning, and by carryover 
inhibition from the production system.

The majority of the produced water injection system had low corrosion rates. Information shared 
during meet and confer sessions illustrated that BPXA recognized that the corrosion rates in the 
product llow (coupon) may not always be representative of the corrosion rate at the pipe wall 
Various corrosion mechanisms ( i.e . undcr-deposit corrosion) may be attributed to these 
variances. BPXA has enhanced its cleaning program by increasing the I’requewy of 
maintenance pigging and by use of surfactants to d..-.lodge deposits. Inspections and aggressive 
cleaning programs have minimized the number and potential threat of these variances.

CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES a m
BPXA - 2004 COMMITMENT TO CORROSION MONITORING . .

External Corrosion Man .enient

A hove (irade Piping

Corrosion under insulation (CUI) is primarily associated with water ingress into the pipeline 
thermal insulation, in particular, at the field joints (w'cki packs). Water becomes trapped in the 
insulation and corrodes the uncoated pipe underneath. CUI is problematic throughout industry 
and is typically managed by inspection and monitoring programs.

There arc approximately 300,000 weld packs at GPB and approximately 35,000 are inspected 
annually for wet insulation and the presence o f corrosion product buildup. Roughly half have 
been found to contain water, and roughly 3 %  of those have corrosion damage (down from a high 
of 17% in 1995). There w ere two leaks due to external corrosion.
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BPXA has implemented aggressive risk based monitoring and inspection programs to minimize 
the consequences of CUI. The priority for inspection is based on a number of variables, one of 
which is the consequence o f failure (e.g.. weld packs over tundra are higher priority than over 
the pad), ensuring that the highest consequence locations are repaired first. BPXA has 
implemented and is evaluating a new weld pack design that is intended to prevent future water 
ingress and corrosion at these weld pack locations.

CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES r - -
BPXA - 2004 COMMITMENT TO CORROSION MONITORING <

Below Giatle Piping

External corrosion at cased crossings represents a corrosion threat over which BPXA has a 
difficult challenge. This is because I) the mpe cannot be directly accessed without excavation 
and removal of the casing and pipeline insulation (i.e.. to identify d.iinage). and 2) mitigation of 
active external corrosion is not easily achieved. This issue is an industry-wide problem and 
BPXA is actively addressing this treat with an aggressive and continually developing inspection 
program.

BPXA is using visual, direct, smart pig and guided-wave assessments as part of their inspection 
program. While each element is an important factor in the overall inspection program, it should 
be noted that all inspection techniques have limitations and each element should be applied 
where it delivers the most value.

There are approximately 1,500 cased pipe segments (approximately 28 miles) in the BPXA 
system. There have been two loss of containment incidents, 9 segment replacements and (> 
sleeve repairs.

Baseline visual assessments have been performed on all cased crossings. The baseline 
inspections primarily involved looking for submerged segments and debris that could enter the 
annular space and support corrosion. Direct assessments (excavations or partial excavations) 
have been performed on 50 crossings (10 in 2004). line inspection tools (ILI or smart pigs) 
are used at GPB where pigging facilities and the process environment allow. If I was performed 
on 4 lines in 2004. Advanced long-range inspection tools (guided-wave) are an important and 
developing part o f the cased crossing inspection program and are being used within their 
technological limitations. Over 100 cased pipe segments were inspected using the guided-wave 

technology.

SA T E L L IT E  FIELDS

Endicott

The majority of the Endicott production system piping is constructed of Duplex Stainless Steel 
(DSS) that is intended to be corrosion resistant in Ihe produced fluid environment. Minor 
components v ithin the facility (i.e., C-spooIs) are carbon steel with corrosion managed bv 
monitoring, inspection and repair/replacement (when necessary).

The primary' corrosion concerns are in the water injection system, mainly the Inter-Island Water 
line (IIW L). Historically, corrosion control of the water injection system relied on corrosion 
inhibition of the injection water, supplemented by a biocide and maintenance pigging program. 
Improvements were made to the mitigation program in 2004. Corrosion inhibitor concentrations
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were increased from 20 to 30 ppm and the biocide treatment was eliminated. The program 
changes appear to have reversed the increase in corrosion activity that the system was 
experiencing. The primary monitoring method for determining the effectiveness of this program 
consists of ultrasonic inspection of 25 locations. There were also 710 external corrosion 
inspections and slight corrosion damage was found at three locations, with no repairs required.

In the production system, the primary damage mechanism was erosion. The erosion rates are 
monitored through inspection and mitigated through velocity management (i.e., keeping flow: 
rates below a threshold).

In 2004, there were four repair activities and no corrosion related spiils Three repairs were due 
to erosion and one was the result of external mechanical damaee.

CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES i r / T C C M A M
BPXA - 2004 COMMITMENT TO CORROSION MONITORING Mt.

M iln e  Point

The primary corrosion concerns are in the water injection system and corrosion of the buried 
piping. BPXA has improved the internal corrosion management of Milne Point production and 
produced water systems. These improvements include increases in corrosion inhibition, 
maintenance pigging, and inspection. Monitoring data shows reduction of average corrosion 
rates to insignificant levels (i.e., <2 mpy).

Inspections have indicated the presence of under-deposit corrosion at Milne Point. Inhibition 
levels were increased, cleaning pigs were used to remove deposits and line velocities arc being 
evaluated. These actions arc consistent with good corrosion control practices.

Milne Point has buried pipe containing p oduced thuds that necessitate excavation for external 
inspection. In 2004. BPXA conducted 62^ inspections in 45 excavation sites.

In 2004, there were 13 repair activities and no corrosion related spills Seven repairs were the 
result of internal corrosion, five were the result of external corrosion and one was the result of a 
freeze burst (structural related),

N orthstar

The threat of corrosion at Northstar is considered low but may increase over time. Production 
becan in late 2001 and fluids have low corrosivity. I he production lines are inhibited and 
corrosion coupons indicate adequate effectiveness (i.e.. - 2 mpy).

Since the facility is less than 4-years old. an external inspection program has not been 
established. A program is scheduled to be implemented in 2006.

Badami

Badami is shut-in, so the safety and environmental risk from corrosion is negligible (i.e.. there is 
no safety or environmental consequence). From an asset preservation standpoint, external 
corrosion can occur on buried and'or insulated piping (none has been documented), and internal 
corrosion could occur if  lines were insufficiently dried or treated (e.g.. for bacteria).

ADEC C O N T R A C T  - 18-6000-02 PAGE 6



CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES » r r « C M A M
BPXA - 2004 COMMITMENT TO CORROSION MONITORING AN

RECOMMENDATIONS
Recommendations for areas that warrant further review or information that should be included in 
future reports arc as follows:

1. Provide additional discussions regarding the anticipated field life and the 
necessary changes to the corrosion monitoring and inspection program to ensure 
the integrity of the assets throughout the extended life of the field.

2. Provide additional discussions regarding the difference in performance between 
the 100% seawater and the “majority” seawater injection systems.

3. Continue the commitment to external corrosion inspection and mitigation on the 
weld packs Identify the number of weld packs remaining to be inspected and the 
forecasted completion date.

4. Provide additional information regarding the mechanism o f under-deposit 
corrosion and the effectiveness of the programs to control it

5. Continue the commitment to develop and enhance long range inspection 
techniques used at cased crossings. Supplement this commitment with direct 
assessments and/or inline inspections (where possible).

CONCLUSIONS
The data provided by 13PXA supports the conclusion that the corrosion management program is 
effective and exceeds common industry practice Sufficient information has been presented to 
demonstrate that the corrosion control program meets the intent o! the Charter Agreement.

It is notable that BPXA presented the 2004 monitoring and inspection program in a transparent 
way and answered all questions with candor Information from written reports, presentations, 
and verbal tuesiions are consistent. Additionally, the BPXA corrosion control staff is highly 
competent and an extensive QA/QC program is in place to monitor the performance of 
contractors.

BPXA utilizes a risk based corrosion management program. The program relies on an “as low as 
reasonably practical” strategy In this approach there is no "acceptable" risk. High risk items 
gets more attention and low risk items get less attention.

The majority of the system had a corrosion rate oflcss than 2 mils, year Monitoring, mitigation, 
and inspection data support the conclusion that the GPB assets are being preserved, but isolated 
locations of accelerated corrosion exists and have been found by inspections. Data shared during 
meet and confer sessions illustrated that BPXA recognized the existence of these extreme values 
and is addressing their identification, repair, and mitigation as part of its integrity management 
program.

The inherent integrity risk front internal corrosion in the multiphase production system is high 
Corrosion in the majority of the pipeline system has been reduced to a negligible level as a result 
of the implementation and continuation of an aggressive corrosion inhibition program. 
Anomalies in the system are inspected, mitigated and monitored.
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A significant injection water internal corrosion mechanism that BPXA is aggressively 
responding to is under-deposit corrosion. Inhibition levels were increased, cleaning pigs and a 
surfactant (SBG) w'crc used to remove deposits and line velocities are being evaluated. These 
actions arc consistent with good corrosion control practices.

Two significant external corrosion threats arc below-ground cased crossings and weld packs 011 
above-ground pipe. BPXA has made a notable commitment to inspect and repair (when 
necessary) weld-packs. BPXA is aggressively addressing cased crossings by using visual, direct, 
smart pig and guided-wave assessments as part of their comprehensive inspection program.

CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES *v-\rnulAM
BPXA - 2004 COMMITMENT TO CORROSION MONITORING A*. - . ^

find of Report
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E X E C U T IV E  S U M M A R Y

Coffman Engineers, Inc. has been charged with reviewing the 2004 corrosion program report 
submitted by ConocoPhillips Alaska, Inc. (CPAI) to the Alaska Department o f Environmental 
Conservation (ADEC). The report outlines the measure'' undertaken to manage corrosion in 
CPAI non-common carrier North Slope pipelines. In addition. Coffman reviewed the 
presentation materials from the 2005 Meet &  Confer sessions.

The data provided by C PAI supports the conclusion that the corrosion management program is 
effective and exceeds common industry practice. Sufficient information lias been presented to 
demonstrate that the corrosion control program meets the intent of the Charter Agreement

The CPAI corrosion program emphasizes the identification of locations where 1) the likelihood 
of previous damage is greatest, and 2) corrosion rates are likely to be highest. Highest priority is 
placed tin locations where the likelihood of damage and high corrosion rates coincide.

The overall corrosivity of the three phase production system is relatively low, but isolated 
locations of accelerated corrosion are known to exist These locations are identified primarily 
through an extensive inspection program and controlled ov chemical corrosion inhibitors.

Although seawater and produced water injection systems are normally considered to have lower 
susceptibility to corrosion compared to three phase production systems, a leak occurred in 2005. 
Although information existed on increasing corrosion rates, the lack of previous corrosion in this 
system did not prompt a major increase in its risk priority Because of the leak, the injection 
system priority was elevated and increased mitigation and inspection actions are being taken.

External corrosion of above-ground piping is largely confined to weld packs, and ( PAI has 
made a notable commitment to removing this threat through inspection and repair (where 
necessary) of all locations.

External corrosion ai cased crossings represents a corrosion threat over which CPAI has a 
difficult challenge. This is because o f the difficulty with accessing the pipe surface. In response 
to (his challenge, CPAI has proactively implemented state-of-the-art technologies in further 
development of long range inspection techniques. CPAI recognizes the current technical 
limitations of these tools and is working with a vendor to further enhance them.
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OKA & WNS - 2004 COMMITMENT TO CORROSION MONITORING J s ”,, , f!

C O R R O S IO N  P R O G R A M  S TA TU S  -  G R E A T E R  K U P A R U K  A R E A  (G K A ) 

&  W E S T E R N  N O R T H  S LO P E  (W N S )

The data provided by CPAI supports the conclusion that the corrosion management program is 
effective and exceeds ommon industry practice.

The CPAI corrosion program emphasizes the identification of locations where time to failure is 
shortest. That is, the program seeks to find locations where 1) the likelihood of previous damage 
is greatest, and 2) corrosion rates are likt • to be highest. Highest priority is placed on locations 
where the likelihood of damage and high conosion rates coincide. The consequence of a leak in 
any part of its system is considered to have similar safety or environmental consequences. Risk 
is therefore controlled by reducing the likelihood of failure.

It is notable that C'PAl continues to present data m a transparent way and answers all questions 
with candor. Information from written reports, presentations, and verbal questions consistent 
In addition, the CPAI corrosion control staff is highly competent and an e. .nsive QA/QC 
program is in place to monitor the performance of contractors

In te rn a l C o rro s ion  M anagem ent

Three Phase Production System (Well Lines and Flow Lines)

The overall corrosivity of the OKA system is relatively low, but isolated locations of accelerated 
corrosion arc known to exist. Corrosion inhibition appears to be making general corrosion 
unlikely and appears to be minimizing localized corrosion focalized corrosion, not mitigated In
inhibition, is primarily identified by an expansive inspection program.

Localized corrosion appears to be associated with the presence of solids and/or deposits that 
create crevices under which corrosion is accelerated and/or delivery of chemical treatment is 
restricted. Ihe effect of solids on corrosion is reduced by chemical action (i.e.. surfactants) that 
is aided by production velocities sufficient to keep solids mobilized

All inspection, monitoring, mitigation, and inspection data support the conclusion that the GKA 
assets arc being adequately preserved. Corrosion control efforts exceed standard oilfield industry 
practice. The average corrosion rates of coupons and probes are near zero and the average pitting 
rate is low.

The corrosion inspection and monitoring program has several components:

- Real-time radiography (RTR) is performed system-wide at approximately 5-year intervals.
This inspection covers long continuous lengths of pipe selected to serve at least two 
purposes. The first is that defects that could result in leaks are identified and repaired. The 
second is that locations of corrosion damage that arc not near-term integrity threats are 
identified as known-damage-recurs (KDR's) so that a growth rate can be determined. KDR's 
are scheduled for ultrasonic inspection at a time sooner than the next RTR survey. KDR's are 
also identified by conventional factors to prioritize susceptibility to corrosion (e.g., dead- 
legs, high velocity flow).
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- KDR's are measured ultrasomcally at less than 3-year intervals (2 month minimum), and the 
results are used for 1) determining if the location becomes an integrity threat in need of 
repair, and 2) determining corrosion growth rate for feedback to mitigation. The rate of KDR 
inspections is approximately 5 %  of the system every 5 years. A ll lines with internal 
corrosion damage arc monitored by KDR inspections. The number of KDR locations on 
each line is determined by the severity and amount of damage. Guidelines specify there 
should be three to ten KDR locations per damaged line unless there is a good reason for 
fewer or more locations.

Corrosion monitoring consists of corrosion coupons and probes. Their purpose is primarily to 
identify changes in corrosivity over time It is recognized that coupons are not typically 
placed in the most susceptible location and that the rates do not necessary represent what is 
occurring on the pipe wall. This limitation in the coupon program is compensated by the 
KDR program. An increase in coupon corrosion rate therefore serves as an indication of a 
possible problem triggering further action It is recognized that a coupon without corrosion 
does not necessarily indicate the lack of corrosion in a line.

In the 2003 report, a concern was raised that data reported by CPAI did not reflect the 
significance o f isolated corrosion. This was because 1) corrosion coupons and probes arc not 
typically located where the corrosion is considered most likely, and 2) presenting coupon data in 
an averaged form does not reflect the isolated high corrosion rate coupons. This issue was 
resolved by further communication from CPAI regarding the use of KDR's at locations 
considered most susceptible to corrosion. Since CPAI does not rely on coupons to identify 
locations most susceptible to corrosion, the importance of the coupon corrosion rates and their 
distribution of corrosion rates are of lesser importance than what is found by inspections.

CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES
GKA & WNS - 2004 COMMITMENT TO CORROSION MONITORING ^

Seawater and Mixed h ater Injection

In general, seawater and produced water injection systems have lower susceptibility to corrosion 
compared to three phase production systems. The gas phase containing CO; and II;S  has been 
removed, and the presence of only one phase (i.e., water) simplifies delivery of chemical 
treatment. Corrosion caused by bacteria or oxygen are the most likely corrosion mechanisms. 
Corrosion of the CPAI seawater system is mitigated by removing oxygen a id injecting biocides 
CcTosion of the mixed produced/sca-water injection system is mitigated by carryover inhibition 
from the production system (and the upstream treatment of seawater) and increased line 
velocities to help reduce under-deposit corrosion. Additionally, cleaning pigs and a biocide arc- 
being used to remove deposits and kill bacteria. These actions are consistent with good 
corrosion control practices.

In 2005, a leak occurred in the water injection system at 211 pad, which was attributed to 
microbiologically induced corrosion (MIC). It is noteworthy that coupon corrosion rates have 
been high since 2002, and pitting rates exceeded 25 mpy in 2004. In hindsight, the high coupon 
rates are consistent with the leak, but it should be recognized that corrosion management 
programs (including that of CPAI) typically prioritize locations where likelihood of previous 
damage and high existing corrosion rates coincide. In this case, information existed that 
corrosion rates had increased, but the likelihood o f previous corrosion damage was considered 
low On that basis, other locations within the system were given higher priority. Because of the
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leak, the future risk priority of the water injection system has been raised and additional 
mitigation, monitoring, and inspection has been implemented.

CORROSION MONITORING OF NON-COMMON CARRIER NORTH SLOPE PIPELINES
GKA & WNS - 2004 COMMITMENT TO CORROSION MONITORING • •

External Corrosion Management

Above Crude Piping
CPAI is committed to removing corrosion under weld-pack insulation as an integrity threat. No 
leaks were caused by external corrosion in 2004. CPAI completed tangential radiography testing 
(TRT) on all cross country lines and well lines. Two locations of severe damage were identified 
and repaired. A new weld pack design is intended to prevent future water ingress and corrosion 
at these field-applied insulation locations. To check the performance of the new design, at least 
100 of the refurbished weld packs were inspected for water ingress. No corrosion under 
insulation was found in any of the areas inspected.

Below Crude Piping
External corrosion at cased crossings represents a corrosion threat over which C PAI has a 
difficult challenge. This is because of the difficulty with accessing the pipe surface. In response 
to this, challenge, CPAI has proactively implemented state-of-the-art technologies in further 
development o f long range inspection techniques. CPAI recognizes the current technical 
limitations of these tools and is working with a vendor to further enhance them.

In 2004, all casings were visually inspected (i.e.. at the ends), and identified problems were 
remediated (e .g . pipe insulation in contact with casing, debris) Nine casing locations were 
excavated, inspected refurbished and repaired (as required). Additionally, 63 cased cross,rigs 
were assessed using long-range ultrasonic inspection.

CPAI reports that 764 cased crossings are located in GKA. Because the pipe cannot be accessed 
without excavation and removal of the casing and insulation, inspection from outside of the pipe 
is not considered practical. The inspection program at GKA is heavily based on radiography of 
above ground insulated pipe, resulting in limited capability for inline inspection. The remaining 
alternate e is long-range ultrasonic inspection, but the resolution o f this meihod is less than other 
inspection methods used at GKA.

I he primary reason for inspecting casings is for external pipeline corrosion because water and 
debris may enter the annular space and support corrosion Although some differences in internal 
corrosion susceptibility might exist at the crossings because of elevation changes, the pipe 
upstream and downstream of the casing is considered representative. On that basis, it is 
reasonable to conclude that the absence of internal corrosion surrounding the crossing indicates 
low likelihood of internal corrosion within the crossing.
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RECOMMENDATIONS
Recommendations for areas that warrant further review or information that should he included in
future reports arc as follows:

I. Further clarification regarding the mechanism of under-deposit corrosion in the three-phase 
oil production system

2 Continue improvements to the mixed water injection systems until corrosion rates arc below 
established threshold limits.

3. Continue the commitment to develop and enhance long range inspection techniques used at 
cased crossings. Supplement this commitment with direct assessments and/or inline 
inspections (where possible).

4. Continue commitment to aggressively address corrosion under insulation at weld pack areas.

5. Provide additional information confirming that WNS corrosion management has equal or 
equivalent rigor to CiKA programs

CONCLUSIONS
The data provided by CPAI supports the conclusion that the corrosion management program is 
effective and exceeds common industry practice Sufficient information has been presented to 
demonstrate that the corrosion control program meets the intent of the Charter Agreement.

It is notable that CPAI continues to present data in a transparent way and answers all questions 
with candor Information from written reports, presentations, and verbal questions arc consistent. 
In addition, the CPAI corrosion control staff is very competent and an extensive QA/QC' 
program is in place to monitor the performance of contractors

I he CPAI corrosio . program emphasizes the identification of locations where 1) the likelihood 
of previous damage is greatest, and 2) corrosion rates are likely lo be highest. Highest priority is 
placed on locations where the likelihood of damage and high corrosion rates coincide.

Internal corrosion of the three phase production and water injection systems are effectively 
managed, but a leak occurred in a water injection system considered to have low susceptibility to 
corrosion. CPAI has increased the risk priority of this system and has increased mitigation and 
inspection activity.

External corrosion of above-ground piping is largely confined to weld packs, and CPAI 
continues to make notable progress on removing this threat through inspection and repair (where 
necessrrv) of all locations.

External corrosion at cased crossings represents a corrosion threat over which CPAI has a 
difficult challenge. This is because of the difficulty with accessing the pipe surface. In response 
to this challenge, CPAI has proactively implemented state-of-lhe-art technologies in further 
development of long range inspection techniques. CPAI recognizes the current technical 
limitations of these tools and is working with a vendor to further enhance them.
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Executive Summary
The 2006 State Pipeline Coordinator's Office Lease Compliance Monitoring Report 
describes the status of pipeline right-of-way leases issued by the State under Alaska 
Statute 38.35, the Alaska Right-of-Way Leasing Act, and one grant of right-of-way for a 
utility pipeline issued under Alaska Statute 38.05, the Alaska Lands Act It is produced 
by the State Pipeline Coordinator's Office (SPCO), an agency within the Alaska 
Department of Natural Resources (ADNR) and the Joint Pipeline Office (JPO).

The State fiscal year (FY) begins on July 1 and ends on June 30. FY06 began July 1, 
2005 and ended June 30, 2006 This FY06 report includes information about the prior 
year's construction, operations, and maintenance activities for common carrier pipelines 
in Southcentral and on the North Slope. Summaries of ADNR's lease administration and 
compliance oversight activities related to those pipelines and rights-of-way are also 
included.

This report is intended for use by the public, government agencies, pipeline right-of-way 
lessees, and others interested in these pipelines.

Note that information about the Trans-Alaska Pipeline System (TAPS) is not contained 
in this report, but is the focus of the Joint Pipeline Office annual report available at 
http://www.jpo. doi. gov.

Acronyms and Abbreviations
All of the acronyms and abbreviations used in this report are defined in Appendix A

Contact Information

Alaska Department of Natural Resources 
State Pipeline Coordinator's Office 
411 West 4"' Avenue 
Anchorage, Alaska 99501 
(907)257-1300

Unless otheiwise indicated, all photographs in this report were taken by the SPCO 
Lease Compliance Oversight Team. All maps are adapted from maps available publicly 
through ADNR's Alaska Mapper.

Cover Photo

This aerial photo of an un-named stream crossing was taken during the course of a 
compliance oversight field surveillance of the Badami Pipelines in September 2005. The 
BP-operated Badami Sales Oil Pipeline connects the North Slope's easternmost 
development, Badami, to the Endicott Pipeline.

http://www.jpo
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L____________ J o in t  P ip e l in e  O f f ic e  (J P O )

JPO M ission Statem ent

The Joint Pipeline Office, a consortium of State and federal 
agencies, regulates the Trans-Alaska Pipeline System and other 
Alaskan oil and gas pipelines in the best interests of the people 
of the nation and the State of Alaska. Safety, environmental 
protection, pipeline integrity, and regulatory compliance will be 
achieved through partnering with industry.

The Joint Pipeline Office is a consortium of State and federal agencies sharing 
similar regulatory or management responsibilities related to oil and gas industry 
pipelines in Alaska, most notably the Trans-Alaska Pipeline System. The JPO was 
established in 1990 to work cooperatively on large scale natural gas pipeline right-of- 
way (ROW) leasing and TAPS oversight.

The Alpine Pipelines (oil, diesel, and utility) connect the Alpine Development on the Western 
North Slope to infrastructure in the Kuparuk River Unit.

Representatives from six of the 12 agencies are co-located to coordinate pipeline 
compliance oversight and issue right-of-way leases and other permits needed for oil and 
gas industry projects. Agencies have developed cooperative agreements to share staff,

Alaska Department ol N.iim.il Resop".es
Stale Pipeline Cooidi'VitQf >, Office 1 of 137
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Introduction

knowledge, equipment, and office space. This unique working environment eliminates 
duplication, is more customer-oriented, and simplifies government processes.

The US Bureau of Land Management and Alaska Department of Natural Resources 
are designated leads and jointly manage the JPO. Agencies retain their individual 
authorities while working together on common projects and issues. Agency personnel 
can participate in self-directed work teams and may perform oversight functions in 
c-ddition to their jurisdictional responsibilities. All agencies coordinate activities, such as 
permitting projects, as needed. The following agencies currently participate in the JPO:

JPO-Participatinp State Aaencies JPO-Participatinp Federal Apencies
Dept of Natural Resources

Deot. of Environmental Conservation

Dept, of Public Safety,
Division of Fire Protection

Dept, of Labor & Workforce Development

Bureau of Land Manaqement

US Armv Corps of Engineers*

US Department of Transportation 
Office of Pipeline Safety*

Environmental Protection Aqencv

Dept, of Fish & Game* US Coast Guard*

Dept of Transportation & Public Facilities* Minerals Manaqement Service*
‘No full-time representatives co-located at the JPO

The Federal and State agencies within the JPO, except for ADNR/SPCO, currently 
direct their efforts on one active pipeline, TAPS ADNR staff within the SPCO have the 
additional responsibility of lease administration and compliance monitoring for sixteen 
other active pipelines as well as pipelines in the pre-application and application stages 
of development.

IL___________ S ta te  P ipe line Coord ina tor 's  O ff ice  (S P C O )________________________

Known for working with applicants early and using streamlined permitting processes, 
the SPCO, an office within ADNR and the lead State agency in the JPO. is responsible 
for administration and oversight of State pipeline ROW leases issued under Alaska 
Statute 38.35, the Alaska Right-of-Way Leasing Act. Under AS 38.35, companies 
proposing to operate pipelines in whole or in part on State land must apply for and be 
granted a ROW lease prior to construction. Key concepts in the Act include:

o The Act applies to common carrier and contract pipelines, but field gathering 
lines are exempted 

o Lessees pay fair market value to lease State lands in the pipeline ROW 
o Safeguards are included to protect the environment, public safety, and health

Al,r,k.:i 0* (’jrt'Tient "I Oatw.i! Kn ,mi»'.»
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o Lessees reimburse the State for costs in processing and administering leases 
o The State retains a continuing right of access and inspection to ensure 

compliance with the lease and applicable laws
c/e/af Gathering Lines Exempt: Per AS 38.35.020(b), "The commissioner may by 

regulation exempt the construction or operation of field gathering lines or any 
reasonable classification of them from the requirement of a right-of-way lease under this 
chapter." Many oil and gas pipelines in Alaska are classified as field gathering lines, 
ex jmpting them from AS 38.35 and SPCO oversight. 11AAC 80.055 defines field 
g-i.hering lines as: "pipe and associated facilities, including separators, test equipment, 
p mps, treaters and tanks, used in the transfer of gas or oil from a well or other facility 
used in the production of gas or oil to a point where there is either a custody transfer of 
the gas or oil or where the gas or oil enters a common carrier pipeline, whichever first 
occurs." Per 11AAC 80.055, the Prudhoe Bay "Transit Lines" are classified as field 
gathering lines and were not authorized under 38.35. Field gathering lines are regulated 
in Alaska by ADEC and permitted through ADNR's Division of Oil and Gas.

The Badami Sa les Oil Pipeline transports p rocessed  crude oil from the Badami D evelopm ent on 
the east to tne Endicott Pipeline. The Badami Utility Pipeline, resting on the sam e supports, has 
been  used  to transport fuel gas from Endicott to Badami

The SPCO currently administers 16 existing leases, one grant, and several 
proposed pipeline ROW leases within Alaska. Lease administration and compliance 
oversight of TAPS is accomplished cooperatively by the State and federal governments 
through the JPO. The remaining 16 active pipelines are administered only through the 
SPCO and are the subject of this report. Each State ROW lease is assigned a unique 
number according to the former Alaska Division of Lands (ADL) numbering system. The 
ADNR Land Administration System, accessible from the web at 
www.dnr.state.ak.us/las, is a resource where agencies, industry, and the public can 
obtain detailed information about ADNR case files including legal descriptions, status 
plats, and maps of State land in the ROW.

Al f.K.I [Ji'P.iMm ••ill III N iltM .ll H ftd liK • 
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SPCO-administered pipeline ROW leases are listed in the table below.

Effective Riaht-of-Wav Leases ADL No. Status
Alpine Oil Pipeline 415701 Operating
Alpine Diesel Pipeline 415932 Operating
Alpine Utility Pipeline (Grant) 415857 Operating
Badami Sales Oil Pipeline 415472 Operating
Badami Utility Pipeline 415965 Operating
Endicott Pipeline 410562 Operating
Kenai Kachemak Pipeline 228162 Ooerating
Kuparuk Pipeline 402294 Operating
Kuparuk Pipeline Extension 409027 Operating
Milne Point Pipeline 410221 Operating
Milne Point Products Pipeline 416172 Warm shutdown
Nikiski Alaska Pipeline 69354 Operating
Northstar Oil Pipeline 415700 Operating
Northstar Gas Pipeline 415975 Operating
Nuiqsut Natural Gas Pipeline 416202 Constructed; not operating
Oliktok Pipeline 411731 Operating
Trans-Alaska Pipeline System 63574 Operating

Ripht-of-Wav Applications ADL No. Status
Alaska Natural Gas Transportation System 403427 Application
Dayville Road Pipeline A 229284 Application
Dayville Road Pipeline B 229285 Application
Dayville Road Pipeline C 229286 Application
Eastern North Slope Oil Pipeline 417577 Application
Eastern North Slope Gas Pipeline 417578 Application
Glennallen-Palmer Spur Line 229297 Conditional lease; no 

pipeline constructed
Liberty O ' Pipeline 416002 Inactive application
Liberty Utility Pipeline 416003 Inactive application
Phillips Tyonek Deep Pipeline 227422 Inactive application
Point Thomson Gas Cycling Pipeline 416904 Application
Trans-Alaska Gas System 413342 Conditional lease; no 

pipeline constructed

‘.hi .Ml.li .ii It* will . i| |i WiJ AlUli •'
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State pipeline right-of-way lands serve as valuable habitat for wildlife. These photos depict a 
migratory bird feather (left) and a small bird nest (right) found by an SPCO  surveillant within the 
Badami pipelines RO W  during June 2006 surveillance.

The intent of the ROW Leasing Act is "...the development, use and control of a 
pipeline transportation system be directed to make the maximum contribution to the 
development of the human resources of this State, the increase in the standard of living 
for all of its residents, the advancement of existing and potential sectors of its economy, 
the strengthening of free competition in its private enter r rise system, and the careful 
protection of its incomparable natural environment.”

To fulfill this intent, the SPCO is charged with administering pipeline ROW leases. 
These duties include processing ROW applications, drafting leases for the ADNR 
Commissioner's approval, implementing the public review process, issuing project- 
specific authorizations, and monitoring compliance with lease conditions. These 
functions are the responsibility of the SPCO ROW Section Administratively, two teams 
comprise the ROW Section, the Lease Administration Team, and the Lease Compliance 
Oversight Team. A description of the two teams follows.

Lease Administration
The SPCO lease administration team is currently staffed by five State ADNR 

employees. The team processes ROW lease applications and amendments, 
implements public processes, issues project-specific authorizations, administers rental 
and other payments, and performs other functions as necessary.

Compliance Oversight
The SPCO compliance oversight team is currently staffed by two State ADNR 

employees who share responsibilities for compliance oversight monitoring of the 15 
active non-TAPS State pipeline ROW leases issued under AS 38.35 and one utility 
pipeline grant issued under AS 38.05. The team's primary function is to document 
compliance with lease conditions and monitor select issues as determined by the ROW

Alaska nf N ftnf.il RuSm t • ^
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Section Chief and State Pipeline Coordinator. The compliance oversight program 
operates on a cyclical basis and consists of three main elements, further described in 
the following sections:

1) Compliance Monitoring: consists of field inspections called surveillances and 
records reviews conducted on a cyclical basis.

2) Annual Lessees' Reports: required by each ROW lease, the lessees submit 
reports annually which are reviewed by the compliance oversight team.

3) Annual SPCO Lease Compliance Monitoring Report: produced by the 
compliance oversight team, the annual report provides an opportunity for the 
team to review both SPCO and lessee activities for the year and can be used 
to focus attention on specific topics as necessary.

1) Compliance Monitoring
The purpose of SPCO compliance monitoring is to evaluate lessee compliance with 

active lease requirements at a frequency prescribed by the State Pipeline Coordinator 
General';, rights-of-way for constructed pipelines are inspected on a bi-annual basis. In 
the first year, the compliance oversight team looks at general lease compliance, in the 
second year, the team does more in-depth surveillance on a specific topic, such as 
corrosion. The work plan is scheduled so that approximately half of the 'eases get a 
general overview each year, while the other half get a more focused subject-specific 
surveillance. Each AS 38.35 pipeline receives some compliance monitoring each year

To develop the work plan, the team evaluated each lease requirement and 
determined its functional status relative to annual surveillance efforts. For example, 
many lease provisions are definitions or clarifications of legal/administrative points that 
require no surveillance. Other provisions apply only to a certain activity phase such as 
construction or termination. Finally, some are invoked only after action initiated by the 
lessee or State Pipeline Coordinator Those provisions are described as "conditional".

In 2003 and 2004, the SPCO conducted an internal review of the compliance 
monitoring program. The compliance oversight team conducted a complete surveillance 
regarding each checklist for each pipeline ROW, documenting compliance with every 
lease provision, including those that were administrative o. legal in nature and those 
denoted as conditional, regardless of the activation status. This allowed the SPCO and 
lessees to fully review each lea;e condition and fostered a thorough discussion of the 
compliance oversight program Now, the SPCO only examines those lease provisions 
where the need for surveillance is continuous, or conditional (if activated).

A matrix of all the requirements for each lease and the respective SPCO 
surveillance determination and frequency was developed. Matrices for each of the 
SPCO jurisdictional pipelines are documented in the case files. Each matrix 
summarizes three decision criteria:

1. What activity phase (construction, operation, maintenance, terruination or any 
combination of the four) does each requirement apply to;

2 Is surveillance required (if not, why) and;
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3. If surveillance is required, what is the necessary frequency?

Though m any pipelines criss-cross Alaska's North Slope, m ost are not common carrier pipelines 
and do not lease a State R O W  under A S  38.35. Instead, they are permitted through ADNR's 
Division o f Oil and Gas under A S  38.05. Here the Endicott Pipeline and other pipelines are 
depicted crossing the Sagavanirktok River on a bridge near Deadhorse The Endicott Pipeline is 
the one farthest back with the small white sign.

For the sixteen jurisdictional pipelines addressed in this SPCO report, the lease 
compliance oversight team is working with lessees, tbrough their quality assurance 
programs, to ensure lease requirements are met. Lessees are responsible for 
conducting pipeline operations in accordance with applicable laws and the terms and 
stipulations of each ROW lease. Lessees document compliance through quality 
assurance (QA) and surveillance & monitoring programs, which are approved by the 
State Pineline Coordinator. Though ind'v.dual lease requirements vary, all SPCO- 
administered ROW leases require the lessee to develop a QA program or plan that 
provides evidence of compliance with lease stipulations and applicable laws. For 
example, the Alpine Oil Pipeline lease defines a QA Program as "all those documented, 
planned, and systematic actions necessary to provide evidence that the Lessee is 
satisfying lease commitments and requirements for integrity of the Pipeline System, 
health, safety, and the environment."

An important element of maintaining compliance with lease conditions and 
stipulations is routine inspection of the pipeline and ROW. Lessee surveillance & 
monitoring programs are developed to ensure measures are in place to prevent, detect, 
and abate conditions wl ich could threaten pipeline integrity, the environment, or public 
health and safety. Revisions to QA and surveillance & monitoring programs are 
reviewed by SPCO staff and must be approved by the State Pipeline Coordinator prior 
to implementation.

In addition to oversight of lessees' QA and surveillance & monitoring activities, the 
compliance oversight team conducts field surveillance of pipelines and rights-of-way,
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meets with lessees to learn more about their programs, and reviews records provided 
by lessees. The products of a compliance oversight field visit or records review are 1) 
Surveillance reports and 2) Surveillance field notes.

1) Surveillance Reports -  After completion of a field visit, known as a surveillance, 
the surveillant writes up a "checklist" with a unique number which lists the lease or grant 
section, covenant, or stipulation that was reviewed. To complete the checklist, the 
surveillant provides observations to support a determination of satisfactory or 
unsatisfactory for the lessee's performance under that lease provision Unsatisfactory 
conditions can be minor or significant. There is also an option for a surveillant to 
describe an unsatisfactory condition as corrected on the spot Often supporting 
documents are attached to surveillance reports. Usually when a surveillant makes an 
unsatisfactory determination, the lessee is given a deadline to correct the condition or to 
complete required follow-up. Once s!gned by the surveillant and supervisor, the 
surveillance checklist becomes a surveillance report with a unique number Copies are 
sent to the lessee's Registered Agent, entered in the JPO Document Tracking System, 
and the original is filed in the lease case file.

2) Surveillance Field Notes - One set of surveillance field notes for each trip may be 
written by the surveillant(s) and attached to a surveillance report. Each set of field notes 
is also filed with that lease's Quality Program. Field notes are usually detailed and 
contain digital photographs of field conditions to support information contained in 
surveillance reports For any given field visit, there will be one set of field notes but may 
be one to dozens of surveillance reports which correspond to the field notes. Field notes 
can also apply to more than one pipeline inspected on a single field trip, while 
surveillance reports apply to only one ROW case file.

Because each ROW lease contains different sections and stipulations, surveillance 
checklists are not always directly comparable across leases The number of 
surveillance reports produced is not always indicative of the scope of compliance 
monitoring for that pipeline. Sometimes field surveillance is focused on a specific topic, 
generating only a handful of detailed reports. Other surveillance trips are more general 
in nature and may generate dozens of surveillance reports with less detail. The SPCO 
annual report and surveillance field notes orovide qualitative compliance monitoring 
information to complement quantitative data from surveillance reports. For details about 
this year's compliance oversight program, see Section IV of this introduction

2) Annual Lessees' Reports
Annual comprehensive reports submitted by pipeline ROW lessees are a critical 

element of the compliance oversight program The annual report is supposed to 
document the lessee's compliance with lease requirements. The reports are intended to 
provide detailed information about the lessee's pipeline activities for the previous year 
In some annual reports, lessees have produced their own detailed ROW Agreement 
compliance matrix to show how they are achieving compliance. Information provided in 
the annual report can help the compliance oversight team identify future surveillance 
priorities.
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Each ROW lease has a provision requiring a comprehensive report on pipeline 
activities. In addition to lease-specific requirements for annual reporting, the State 
Pipeline Coordinator has required that each lessee provide an annual comprehensive 
report on pipeline activities that includes, at a minimum:

1. The results of the lessee's surveillance & monitoring program during the 
preceding year, including annual and cumulative changes in facilities and 
operations, the effects of the changes, and proposed actions to be taken as a 
result of the noted changes:

• Provide a summary of the scope of all surveillances, audits, self- 
assessments or other internal evaluations performed by the lessee.

■ Summarize findings, action items and other observations 
identified as a result of all surveillances, audits, self-assessments or 
other internal evaluations performed by the lessee.

■ Describe corrective and preventative actions planned or 
implemented as a result of surveillances, audits, self-assessments or 
other internal evaluations performed by the lessee.

• To the extent known, list by quarter, those surveillances, audits, 
self-assessments or other internal evaluations planned for next year

2 The state of. changes to, and results from the last year of the lessee's risk 
management program. Quality Assurance Program, and internal and external 
safety programs.

3. Lessee's performance under the right-of-way lease, including stipulations.
4 Information on construction, operations, maintenance, and termination 

activities necessary to provide a complete and accurate representation of the 
lessee’s activities and the state of the pipeline system.

5. A summary of all events, incidents and issues which had the potential to 
or actually did adversely impact pipeline system integrity, the environment, or 
worker or public safety and a summary of the lessee's response

6. A summary of all oil and hazardous substance discharges including date, 
substance, quantity, location, cause, and cleanup actions undertaken. Minor 
discharges below agreed upon thresholds may be grouped into monthly total 
1 mounts, provided the number of separate incidents is reported.

7. Any additional information requested by the State Pipeline Coordinator.
Lessees are required to submit their annual report for the previous year by January 

31s'. The compliance oversight team reviews each lessee's report in detail and provides 
feedback. If a lessee's report does not meet the minimum requirements, the team will 
require additional information from the lessee as necessary For information aoout the 
2005 lessee reports, see Section IV, This Year's Compliance Oversight Activities.

3) Annual SPCO Lease Compliance Monitorinj Report
The purpose of the Annual SPCO Lease Compliance Monitoring Report, produced 

by the compliance oversight team, is to summarize annual lessee and SPCO activities
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related to each pipeline ROW lease for the preceding Fiscal Year (July 1 through June 
30). The reports generally provide some background information, a summary and 
analysis of the lessee’s annual report, a summary of the current year's oversight 
program, and a look forward to upcoming issues related to each ROW lease. For 
information about this year's report, see Section IV, This Year's Compliance Oversight 
Activities.

IIL_________ Pipelines Subject to Compliance M onitoring___________________

Currently, there are fifteen non-TAPS AS 38.35 pipeline ROW leases and one AS
38.05 ROW grant subject to compliance monitoring through the SPCO. (This number 
does not include the Trans-Alaska Pipeline System, which is monitored through the JPO 
and reported on in the JPO Annual Report.) Fourteen of these pipelines are operational, 
the Milne Point Products Pipeline is in warm shutdown status, and the Nuiqsut Natural 
Gas Pipeline is constructed but not yet operational.

The following table summarizes information about the sixteen jurisdictional pipelines 
that are the subject of this report.

Location ADL Name (product) Lenath in Miles' ROW Lessee

North Slope 415701 Alpine Oil 34 ConocoPhillips Company
North Slope 415932 Alp'ne Diesel 34 ConocoPhillips Company
North Slope 415857 Alpine Utility (Grant) 34 ConocoPhillips Company
North Slope 415472 Badami Sales Oil 25 BP Transportation (Alaska)
North Slope 415965 Badami Utility 31 BP Transportation (Alaska)

North Slope 410562 Endicott (Oil) 26 Endicott Pipeline Company

Southcentral 228162 Kenai Kachemak (Gas) 50 Kenai Kachemak LLC
North Slope 402294 Kuparuk (Oil) 28 Kuparuk Transportation Company
North Slope 409027 Kuparuk Extension (Oi’' 9 Kuparuk Transportation Company
North Slope 410221 Milne Point (Oil) 10 Milne Point Pipeline LLC
North Slope 416172 Milne Point Products 10 Milne Point Pipeline LLC
Southcentral 69354 Nikiski Alaska (Refined oil products) 70 Tesoro Alaska Pipeline Company
North Slope 415700 Northstar Oil 17 BP Transportation (Alaska)

North Slope 415975 Northstar Gas 16 BP Transportation (Alaska)

North Slope 416202 Nuiqsut Na'ural Gas 14 North Slope Borough

North Slope 411731 Oliktok (Natural Gas Liquids) 28 Oliktok Pipeline Company

'The length values given in this table are the approximate length of the pipeline system. The length of 
pipeline on State-leased ROW lands may be shorter. For detailed information about State lands in a 
ROW, go to the chapter for that pipeline.
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Introduction

1) Compliance Monitoring
Between January 1, 2005 and June 30, 2006, the SPCO conducted field surveillance 

for 13 pipeline ROW leases and one utility pipeline grant to net an overview of those 
pipeline systems and monitor lease compliance in general. Additionally, some 
surveillance was conducted on special topics such as corrosion, construction practices, 
a facility re start, and in-line inspection (ILI) operations. The following table summarizes 
surveillance field trips for FY06 and the latter half of FY05.

IV .___________T h is  Y e a r 's  C o m p l ia n c e  O v e r s ig h t A c t i v i t i e s ________________________

When ADLs Pipelines Surveillance Topics Surveillantlsl

June 2005 415701
415932
415857

Alpine Oil Pipeline 
Alpine Diesel Pipeline 
Alpine Utility Pipeline

General overview; surveillance 
of State for reduction in ROW 
width (release of interests)

Novinska
Swanson

June 2005 69354 Nikiski Alaska Pipeline (Tesoro) Turnagain Arm pipe 
replacement Perez

June 2005 228162 Kenai Kachemak Gas Pipeline Anomaly dig Novinska
Swanson

July 2005 228162 Kenai Kachemak Gas Pipeline Corrosion; revegetation of 
Happy Valley Extension

Novinska
Swanson

August 2005 69354 Nikiski Alaska Pipeline (Tesoro) General overview Novinska

September
2005

415472
415965
410562

Badami Sales Oil Pipeline 
Badami Utility Pipeline 
Endicott Pipeline

General overview; re-start of 
Badami pipelines and facilities Novinska

November
2005

402294
409027
411731

Kuparuk (Oil) Pipeline 
Kuparuk Extension Pipeline 

Oliktok Pipeline
General overview; corrosion Novinska

March 2006 410221
416172

Milne Point (Oil) Pipeline 
Milne Point Products Pipeline

General overview; follow-up on 
valve closure incident Constantine

April 2006 228162 Kenai Kachemak Gas Pipeline ROW brush clearing activities: 
Kasilof Extension

Novinsk?
Constantine

May 2006 228162 Kenai Kachemak Gas Pipeline HDD pilot boring. Kasilof 
Extension Novinska

June 2006 415472
415965

Badami Sales Oil Pipeline 
Badami Utility Pipeline

Observation of monitoring 
activities at the Sag River weir

Constantine

June 2006
415472
410562
410221
415975

Badami Sales Oil Pipeline 
Endicott Pipeline 

Milne Point Oil Pipeline 
Northstar Oil Pipeline

Surveillance & monitoring 
program for early detection and 

abatement of corrosion
Novinska

June 2006 228162 Kenai Kachemak Gas Pipeline Welding; HDD pipe pull Novinska

June 2006 69354 Nikiski Alaska Pipeline (Tesoro) General overview; stream 
crossings

Novinska
Constantine
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