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TESTIMONY OF MARK NECESSARY
Tesoro Alaska Petroleum Company

Before the
Senate Resource Committee
and
Senate Special Committee on Oil & Gas

September 20, 1990
Fairbanks, Alaska

"Economic Consequences of a Shut Down of the
Trans Alaska Pipeline™

BACKGROUND

Tesoro Alaska employs two hundred Alaskans and operates a

80,000 BPD refinery north of Kenai, Alaska producing motor fuels,
jet fuels, heating oils, propane and other petroleum products
that are distributed throughout the state of Alaska. Tesoro also
produces residual fuel oil which is exported to the Far East.
Approximately 85% of Tesoro's crude oil feedstock is Alaska North
Slope (ANS) [45,000 BPD ANS is obtained from the State of Alaska
under the current royalty oil contract].

Tesoro's crude oil storage capacity is approximately 900,000
barrels which represents approximately 10 days of operation. The
typical inventory provides five days of operation which coincides
with the frequency of oil tanker deliveries from Valdez.

EFFECTS OF ALYESKA PIPELINE SHUTDOWN

A. Planned Shutdowns

In the =event adequate notice is provided (at least sixty
days notice) it is possible to replace the ANS with other <crude
oils; however there are considerable Ilimitations on the types of
crude oil that can be processed at Tesoro's refinery which was

expanded and modernized in the mid 1980's to specifically handle
ANS.

B. Unplanned Shut Downs [Any shutdown occurring with less than
sixty days noticel].

The tot sl economic impact to Tesoro Alaska and the State of

Alaska would increase as the duration of the shutdown increases
as well as the time of year of the shutdown. I have provided
three scenario's that illustrate potential economic impacts of a

shutdown.



No.

li A shutdown of five (5) days in June.

Expected Effects:

No.

Shortage of at least 350,000 bbls to Tesoro necessitat-
ing reduction in refinery throughput from 80,000
bbls/day to 50,000 bbls/day with all downstream wunits
reduced to minimum thruputs causing a shortage of re-
fined products that would potentially prevent meeting

contractual commitments for all products.

There is a real possibility of a shutdown within 10
days depending on vessel availability and congestion at
Valdez. (Tesoro actually ran out of ANS crude after

the Exxon Valdez accident and had to substitute ANS
with one cargo of Cook Inlet crude.)

The refinery would also be subject to costs associated
with delays incurred by vessels already scheduled to
lift refined products (Tanker costs approximately
$20,000 per day).

2: A shutdown of fifteen (15) dav3 in April.

Expected Effects:

Shortage of at least 1,050,000 bbls necessitating re-
duction of throughputs from 80,000 to 50,000 for 5 to 8
days and shutdown of the refinery on the 8th day fol-
lowing termination.

A shutdown of TAPS for 15 days wouldcause major supply
problems on the west coast as well as Alaska. It is
expected that these supply problems could cause the du-
ration of shutdown to be as much as 30 days as the ear-
liest foreign <crude could be obtained would be in the
30-45 day range.

Weekly operating costs during a shut down would be in
the range of $500,000.

Reduction of jet fuel product availability tothe An-
chorage Airport from the current levels of 12-15,000
bbls/day which would have potentially permanent impact
for some air freight operations.

There would be even more costly interruptions in the
marine vessel schedules which would cause demurrage
claims as referenced in the first scenario.



6. Significant cost exposure for freeze protection at the
refinery with potential equipment damage related to
cold weather shutdowns.

7. Real potential for state wide gasoline shortages for
all grades of gas.
No. 3; A shutdown of thirty (30) days at any time.

Expected Effects:

1. A shortage of at least 2,100,000 bbls resulting in a
reduction of thruputs to 50,000 bpd for 8 days and a
total refinery shutdown thereafter

2. The shutdown would be expected to continue for 30 - 45
days with a minimum <cost in the range of 1.8 to 2.7
million dollars at the refinery alone.

3. A 30 day shutdown of the pipeline would have permanent

effects on our crude supply and transportation system.
A loss of 1.8 mbd for any length of time would cause

major supply problems on the entire U.S. West Coast.
There would be a resultant scramble for crude oil and
products in the Pacific Rim. Tesoro's ability to com-
pete for the remaining available supplies would be af-
fected by the increasingly difficulties in getting
shippers to operate in Alaska. The ultimate effect ex-

pected is that we would have to pay higher than market
prices to cover our needs.

4. There would be a reduction of gasoline in excess of
400,000 bbls; 500,000 bbls of jet fuel; 200,000 bbls of
diesel and two complete cargos of fuel oil exports to

the Far East.

5. If the interruption occurred in the winter there could
be high costs associated with freeze protection as well
as increased hazards in starting the refinery after

supplies are reestablished.

CONCLUSION

The statewide petroleum product shortages would have a major

negative impact on Alaska's economy in general and would espe-
cially hit the: air transportation market hard. Tesoro would be
faced with the potential of a vast increase in operating <costs
that would in no way be offset by revenues. It should be noted
that Tesoro's interruption could also impact the retail
availability of gasoline thruout the state at Tesoro, 7-11, and

several of the other major retailers in Alaska.



STEVE COWPER, GOVERNOR

STM IF

DEPARTMENT OF REVENUE EU%EE\S?(ASLASKA 99811-0400

PHONE: (907) 465-2300
OFFICE OF THE COMMISSIONER TELEFAX: (907) 465-2309

September 13, 1990

The Honorable Bettye Fahrenkanp
Alaska State Senate

119 N Quehren St., Suite 201
Fairbanks, Alaska 99702

Dear Senator Fahrenkan:

Tre enclosed narrative wes prepared for your hearing scheduled
Septerrber 20th.  Chuck Logsdon, senior petroleum economist, will also ke
available to address any technical questions you, other committee nmenbers
or staff nmay have.

Sincerely,

Well
Assistant Commissioner

Enclosure



DEPARTMENT OF REVENUE COMMENTS CONCERNING OIL PRODUCTION— REVENUE
CONSEQUENCES OF DISRUPTION AND MONITORING ADEQUACY

Msr.up.tijm

From time to time there have been disruptions |In production flow

through the pipeline. The causes are varied; scheduled or unscheduled
maintenance, the grounding of the. EXXON VALDEZ, regulatory disputes over
air quality and the Invasion of Panama. Because oil production from the
North Slope Is In decline due to the decline In the mammoth Prudhoe Bay
field, these disruptions cannot be made up quickly. As a result, any
disruption 1n the flow of oil down the pipeline has negative Impacts on

the amount of ANS moved to market and therefore reduces State revenues.
Assuming production of 1.8 million bbl/day and $15/bbl wellhead value,
total disruptions 1n pipeline throughput would cost the State $6.75

million per day, $47.25 million per week, or $205.9 million per month.

This negative Impact does not include the Indirect Impact of

production disruption on the TAPS pipeline tariff. The fewer the number
of barrels that flow through the pipeline, the larger the cost per barrel
to ship the oil from the North Slope to Valdez. Because the taxpayer can
deduct the cost of pipeline transportation to arrive at the wellhead

value, this reduces the production tax and the State's royalty value. It

ls estimated that the 1989 disruption 1n output caused by the EXXON
VALDEZ accident plus unexpected adverse summer operating conditions added
nearly $.20/bb1l to the cost of shipping oil off the North Slope 1n 1990
since Alyeska is allowed to capture the Increased cost against barrels
shipped in the following year.

Monitoring

The Department of Revenue reconciles the reported amount of taxable
oil production with the production allocation reports wused by the oil
field operators to allocate production among working Interest owners.
These production amounts are also compared with the production reported

by the oil field operators to the Alaska Oil and Gas Conservation
Commission (Form 10-405). This reconciliation occurs as the production
tax Is received on a monthly basis. The tax 1s due one month after the
month 1n which the oil 1s produced so the Department has current
Information on oil production on a one month lagged basis.

In contrast, the oil and gas corporate income tax (extraction factor)
1s reconciled to production statistics on an annual basis. The

production source data, however, 1ls the same.

Both audit divisions can, and often do supplement the above data with
current oil production Information held by the Department of Natural
Resources Division of Oil and Gas.
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ANS Production

Millions
of Barrels
Month_ .par Day
Jan 80 2.015
Feb 2.158
Mar 2.099
Apr 2.030
May 2.030
Jun 1.998
Jul 1.971
Aug 2.021
Sep 2.035
Oct 2.027
Nov 2.025
Dec 1.967
Jan 89 1.962
Feb 1.968
Mar 1.600
Apr 1.894
May 1.977
Jun 1.866
Jul 1.722
Aug 1.864
Sep 1.864
Oct 1,874
Nov 1.939
Dec 1.896
Jan 90 1.871
Feb 1.857
M ar 1.849
Apr 1.832
May 1.809
Jun 1.632
Jul 1.718
Aug 1.652
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Expected and Historical Crude Qil Prices
For Alaska North Slope Crude and OPEC Marker
In 1989 constant $/barrel

Low Scenario Mid Scenario High Scenario
Fiscal Saudi Lt~ ANSat Saudi Lt~ ANSat Saudi Lt ANS;
Year Ras Tanura Wellliead Ras Tanura Wellliead Ras Tanura Welllu
1990 16.18 1180 1633 1215 16.37 1246
1991 153 1090 1695 283 . 1795 144
1992 1491 1126 17.08 1378 1793 1524
1993 1449 1104 1719 13% 1826 16.06
19% 1437 1113 17.34 1429 1848 1661
19% 1426 11.06 1749 1441 1869 1703
1996 1418 121 1768 145 1898 1768
1997 1410 1141 1785 1517 1928 1837
1998 1403 1144 1802 1544 1957 1884
199 13% 1135 1820 1563 1988 1927
2000 1387 11.07 1838 1546 2019 1933
2001 1383 1083 1853 1545 2050 1949
2002 1372 1051 1858 1542 2081 19.78
2003 1361 1016 1863 1542 21.12 2007
2004 1350 971 1868 1544 2145 209
2005 1338 91 18.73 1550 .77 2080
2006 1327 815 1878 1555 2210 21.15
2007 1316 640 1883 1553 244 2151
2008 1306 361 1888 1551 22.18 21.85
2009 129% 419 1893 1547 2313 2.25
2010 284 45 1897 1538 2348 2261



1989
1990

1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

I'mdhoc NGL's Kuparuk

148
132
117
107
0.98
0.95
0.85
0.76
0.64
0.54
0.46
0.38
032
0.28
0.24
0.20
0.16
0.12
0.03
0.04
0.00
0.00

0.06
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00

0.30
0.29
0.26
0.24
0.22
0.18
0.15
0.13
011
0.10
0.08
0.07
0.06
0.05
0.04
0.04
0.03
0.03
0.02
0.02
0.00
0.00

Mine
Point

0.00
0.02
0.03
0.03
0.03
0.02
0.02
0.02
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Simulated Oil Production
(Millions of barrels/day)

EndicoltLIsburnc
0.10 0.04
010 004
0.10 0.04
0.09 0.04
0.07 0.04
0.06 0.03
0.06 0.03
0.05 0.03
0.05 0.03
0.04 0.02
004 002
0.04 0.02
0.03 0.02
0.03 0.01
0.03 0.01
0.02 0.01
0.02 0.01
0.02 0.01
0.02 0.00
0.01 0.00
0.00 0.00
0.00 0.00

Low Scenario

Sak

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

North
Star

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Pt

Total

NIinkuk Mclntrjie  ANS

0.00
0.00
0.00
0.00
0.00
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.05
0.05
0.05
0.05
0.04
0.04
001
0.04
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02

197
1.80
163
149
136
134
120
107
0.93
0.79
0.67
0.56
0.48
0.42
036
031
0.26
0.20
0.15
0.10
0.02
0.02

Cook
Inlet

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total
Alaska

197
1.80
163
149
136
134
120
107
0.93
0.79
0.67
0.56
0.48
0.42
036
031
0.26
0.20
0.15
0.10
0.02
0.02



DBM

1989
1990
1901
1992
1993
1994
199S
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

Prudnoe NGL 3 Kuparuk

I.R
133
1.2
1n1
1.06
0.97
0.89
0.82
0.73
0.67
0.62
0.5%6
0.52
0.45
0.40
0.36
033
0.29
0.25
0.2
0.19
0.16

Spring 1990 Revenue Sources Book

IiM

M

0.30
0.4?
0.27
0.25
0.2
0.19
0.16
0.14
0.12
0.10
0.09
0.07
0.06
0.06
0.04
0.04
0.03
0.03
0.02
0.2
0.02
0.01

M

Simulated Oil Production

MUne
Point

0.00
0.02
0J3
0.3
0.03
0.03
0.02
0.02
0.02
0.0
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

M

(Millions of barrels/day)

Endlootti_Isburmc
010 0.04
0.10 0.04
0.1 0.04
0.1 0.04
0.9 0.04
0.8 0.04
0.0r 0.3
0.0r 0.3
0.0r 0.8
0.07 0.03
0.06 0.2
0.6 0.2
0.06 0.2
0.4 0.2
0.4 0.0
0.03 0.01
0.03 001
0.03 0.01
02 o.0
0.2 O0.01
0.2 001
0.00 0.0

M B B M M M

Mid Scenario

North
Star

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.06
0.06
0.06
0.06
0.06
0.04
0.03
0.03
0.03
0.02
0.2

Pt

NInkuk Mclntryc
0.00 0.00
0.00 0.0
0.00 0.0
0.00 0.00
0.00 0.00
0.02 0.06
0.02 0.06
0.2 0.06
0.2 0.06
0.2 0.06
0.2 0.6
0.02 0.06
002 0.04
0.2 0.04
00L 0.8
0.0. 0.03
00L 0.3
0.00 0.03
0.00 002
0.00 0.2
0.00 002
0.0 0.02

Total
ANS

1.97
1.83
171
1.57
1.48
1.42
1.3
1.2
1.08
1.00
0.2
0.9
0.83
0.76
0.69
0.65
0.59
0.58
0.52
0.47
0.43
0.38

Cook
Inlet

0.000
0.041
0.037
0.034
0.030
0.027
0.024
0.02
0.020
0.018
0.016
0.014
0.013
0.012
0.012
0.009
0.009
0.008
0.007
0.006
0.006
0.005

Total
Alaska

1.969
1.873
1.750
1.607
1.512
1.447
1.330
1.221
1.104
1.02
0.935
0.911
0.842
0.774
0.706
0.663
0.603
0.588
0.528
0.478
0.437
0.388

SSMBEEBEEM Page 47
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Prudhoe NUL's Kuparuk

Milne
Point

Simulated Oil Production
(Millions of barrels/day)

EndlcottLIshurnc

High Scenario

North
Star

Pt
Niakuk Mcintrye

Total
ANS

Cook  Total
Inlet  Alaska
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SHORT TERM SHUTDOWNS

ALYESKA WANTS D.E.C. WANTS
.C. OPPOSES D.N.R. OPPOSES O.P.S. OPPOSES
Basis: Unlawful dis-
charge of "o il" on lands
of state
Alyeska free to shut down on Alyeska free to shut
a temporary basis under state down under federal law Means:
law . until such time as a — injunctive relief
shutdown becomes aban-
donment of services
LONG TERM SHUTDOWNS
Alyeska may not "abandon"

or permanently discontinue"
use without APUC approval

based upon a finding that
continued service is not
required by the public con-

venience and necessity.

May be basis to prevent under
both state and federal R.O.W.
leases

Means:

— injunctive relief for violation of APUC

notification; ROW leases

D.N.R, WANTS

Basis: noncompliance
w ith stipulations
attached to R.O.W.
lease or R.O.W.

statute

Means:

— hearing on revoca-
tion or suspension
— suspension before

hearing in

an emergency

O.P.S. WANTS

Basis: saae as D.N.R.

and when there are
harzardous safety con-

ditions

Means:

— same as D.N.R.

— ceaae and desist orcfer
for hazardous safuty

conditions
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Discussion Notes o f

James E. Eason, D irector
D ivision of O il and G as

Alaska Departm ent of N atural Resources

B efore the
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and

Senate Special C om m ittee on O il and G as

September 20, 1990

A re Present M ethods of M easuring Throughput for the

Purpose of Determ ining Revenue Adequate?

(A fternoon Session)



The discusvsion of metering and volume accounting can be divided into
three principal categories. First, are the meters and other hardware of
acceptable quality? In a purely technical sense, can they do the job?
Second, assuming that the meters are up to the job, are they maintained,
monitored, calibrated and used in a correct fashion? Are the numbers
pr%!oerly collected and reported? Third and last, does the state
understand and interpret the reloorted numbers in a correct fashion? Do
AOGCC, DNR and DOR really understand the reports?

Are the meters and hardware up to job? While | have not personally
reviewed the specifications of the meters used on the North Slope, |
have no reason to believe that the best available equipment was not
used. There was (and still is) too much at stake not to start with the
best available equipment. The diverse ownership interests in the various
fields and various pipelines on the North Slope result in a self-policing
system in this regard. As a reminder, though, a meter that is designed
to be accurate within one tenth of one percent should not be expected
to be any more accurate than that design standard.

Are the meters being properly maintained and calibrated? Again, there
Is self policing in this regard, as well as regular monitoring by the
AOGCC. The lease owners, purchasers, shippers, pipeline owners and
the state are all interested in maintaining the integrity of the system.
Too many parties use the metering results to allow any room for
discrepancy. AOGCC s responsible for monitoring and surveillance of
the metering on the state’s behalf. 1 have no reason to believe that both
the pipeline companies and the AOGCC are not doing a good job.

Does the state understand and audit the volume and metering reports
that are filed each month? 1 can only speak to the reports that DNR
receives in conjunction with its royalty accounting functions and those
reports that are filed with the AOGCC that we in DNR also use. | have



every belief that AOGCC understands the reports that it receives and
which we also review. We understand the volume and metering reports
that are filed with the Division in conjunction with the monthly royalty
reports.  When questions arise, we consult with AOGCC and the
producers to reconcile the specn‘lc concern.  Extensive research
conducted in association with the ongoing Amerada Hess royalty
I|t|%at|on has confirmed that there is not a volume accounting problem
with respect to royalty oil. There are no orphan harrels, lost barrels or
pirated barrels.

The respective AOGCC, DNR and DOR monthly volume numbers need
not and will not be the same. Each agency has different standards and
policies it uses to perform its functions. The AOGCC statutes and
requlations, the DNR lease and the DOR statutes and regulations do not
read the same. All parties involved should agree on the volume of
material that comes out of the ground each month-although even there,
there Is a disagreement over whether to label certain liquids oil or gas.
All parties can also agree on the volume number that each meter reads
at the end of a day or a month. However, each agency follows its own
path with respect to its own volume accounting in between the meter and
the wellhead, and with respect to any adjustments that are made to the
meter readings.

There are valid reasons why different volume numbers are reported to
the different agencies. The produced volume, the volume subject to
royalty and the volume subject to tax are not the same volume. AOGCC
Is concerned with a gross volume while DNR s interested in the net
volume subject to royalty. Listed below are a few of the reasons why the
"produced”volume figures for each of the agencies will not be the same.

a)  One agency may label the fluid oil while a second agency may
label the same fluid gas. A third agency may label the same fluid



NGLs. In this instance, the three agencies’ net oil figure for the
month will not be the same.

Fuel use In the field is also treated differently by the agencies.
DNR allows free fuel use for lease operations~no royalty is due on
those hydrocarbons and they are not included in the totals for
royalty obligations. AOGCC on the other hand has to include fuel
use in its reservoir voidage figures since it represe nts produced
(but not royalty reportable) hydrocarbons.

Each agency uses its own labels and names for the fluids produced
and reported In the fields. NGLs are a good example of this
difference. The NGL totals may show up in the oil, gas or NGL
column depending on the company, the agency and the reporting
year. Just because the labels are different does not mean that one
or the other is wrong.

The crude oil topping plant output is also treated differently by the
agencies. A portion of the output is not royalty bearing, but
AOGCC is certainly interested in accounting for all the fluid that
leaves the plant in order to correctly calculate reservoir voidage.

Gas and liquids that are reinjected arc not subject to royalty, yet
these fluids show up on the appropriate AOGCC reports. Fluid
losses in the field are also accounted for differently by DNR and
the AOGCC.

Each of the agencies has its own statutes, regulations and policies
that it follows in accounting for oil and gas production. For
royalty purposes, DNR also has to abide by the oil and gas lease
contracts. Until all three agencies follow the exact same rules, the
volume figures will always be different.



10

The oil that leaves Pump Station #1 is metered and accounted for.
Likewise, the oil that leaves and returns to TAPS at the GVEA
connection is metered and accounted for. We do not believe that there
IS @ metering or volume accounting problem. Extensive auditing and
Independent accounting done in conjunction with the Amerada Hess
litigation have confirmed that the numbers do make sense. If we
thought that there was a problem, we would be doing something about
I,

In order to be able to verify the reported figures, should the state install
Its own meters at Pump Station #1? The answer is obvious to me-NO.
To do the job right we would have to install meters for each separate
field and this would involve a lot of meters. It would take 16 separate
LACT meters just to replicate the existing meter configuration at Pump
Station #1. Having two meters at each field would be like having two
watches on one arm. The numbers would never exactly match.
Constantly checking and monitoring the accuracy of the existing meters
IS by far the better approach to proper volume accounting.

Metering and correct volume accounting are important issues, and we
treat them seriously. The figures are desk audited every month. If there
are problems identified, we take steps to correct them. There are
provisions for more extensive audits to be performed for DNR by the
Department of Revenue in conjunction with major royalty or net profit
share lessee audits. Any problems identified during those audits can be
addressed at that time.

Future commingling of production and shared production facilities will
complicate the upstream accounting for oil and gas, but the meters at the
point of tendering and che point of tendering itself will not change.



11 For the most part, downstream of the point of tendering we are not
concerned with metering. We are interested in the meters at the GVEA
connection since return oil is measured at that point. We are also
concerned with downstream losses if they affect royalty value.

0219V.txt (+)



. Y
- it STEVE COWPER, GOVERNOR
SI1Ir

3001 PORCUPINE DRIVE
ALASKA OILAAD GAS ANCHORAGE, ALASKA 99501-3192

CONSERVATION COMMISSION PHONE: (907) 279-1433
Telecopy No.

(907) 276-7542

SEP 1 S 1990

September 14, 1990

The Honorable Bettye Fahrenkamp

The State Senate

Chair, Senate Resources Committee

119 N Cushman St Ste 201

Fairbanks, AK 99701

Dear Senator Fahrenkamp:

Enclosed is the testimony which 1 will summarize orally before
the Senate Resources Hearing to be held in Fairbanks

on September 20, 1990.

On behalf of the Commission, |1 thank you for this opportunity.

Sincerely,

Blair E W
Sr Petroleum

Jo/A_BEW.019-13

end
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Senate SpeC|aI Committee on O|I and Gas
pte Eler &rag 990
Noel V\%en ibrary, Fairbanks

VY THE ALASKA OIL AND GAS CONSERVATION COMMISSION IS CONCERNED
WITH OIL IMEASUREVENT.

The Alaska O|I and Gas Cons rvation. Commiss on |s char ed
V\y sta L%t?] 8 rotect corre ativ r| ts . an Prev% 43 XSIC

aste of hydro %r ons upstre m o t sales mete hysical waste
can occur from owouts ailure o sur ace equipment, “or poor
reservolr management.

h] n f] case, reseryoir means the Horo& undergr d form t|on
which hydroc borf) Ve aicumu ate ovSr/y H rﬁ %r ons rom
a reservorr |eI etion ge 303 0 } e ){ rocarbons
initrall g . rfacove y | gen eP ? ormatl
characteristics permeab| omogenelty, faulting, etc ; fluid
properties (viscosity, gas- 0|1 ratio); and reservolr management.
Reservorr mﬂw agement consrstf; Part of makln% decisions on such
Items as we pacmg ompletion ques duc tion r
Injection flui \Xh) ﬁn rates, | ect|on weII attern, an ?duc
tion of wells ha as_ana/or water rateS. An essentia

art o e eryoir me t|| J atlnage the _reservoir volume of
roquced 1ds to fluids to determine net reseryoir

ol a\g IS can e correlated to the Increase or drop In
reservoir pressure.

Pro uce tlmds consist of th Water oil, ga removed or
rom re erv0|r % sured’ ag starbd

It Aas a oStatute e7 H atro %ﬁ%)
s G o
m asurements 0 chnll ana gas t etermine qhe qugaﬁu% %n quantlty
0 and gas produce

The Commission needs to know tﬂe volume of oil, gas, an ater
re oved from and/or adde to t r serv0|r In order’ to ensure
Icient reservmr m a%e s. data can be com |Ied from the
Ig(auges tlm,es the a

ummatlon of Individua roSp ate ay
een au es, or rom master auge1 ase .measurement).
auge t eas Aut matlg st [ger ete
suc those %tse tation
tarin the eters at cc rate 0| ro uction
ures t us r re 0|r Vol ﬂ & cu ations, and e
artments o atura esources d evenue_ can use the ures

roylaty and revenue tax resPec |veuy herefore, we choose to
monlto the LACT meters to obtaln produced oil volumes.
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iecrlrté%alg vveogéoﬁjltgg trge r]nseterln and oil quallt |tﬁ8ttng

n P etrol% sti tegs ZA%(J anuaﬁ ?% B]ﬁtr/ole easure-

met tan e metered’ volu based. on
o |2|nq ﬁ gro late temperature aﬂ ssure correc lon
actors In the correct uat| and rawéy, |me

and w ter &Jntent are o a|ne rodo con ucte cert |ed

r confirmation 0 ter| accuracy. 1S. routltne

alrjtdmcgased to the Department of Natural Resources, Division of Oil

WHY THERE 1S A NEED TO CONFIRM VETERING ACCLRACY.

h% ldelt;ters ass fluid throu h a ho IJggwn which a rotatlnﬂ

er measures . the amo |ch passes through the
I

?ta)[? % medj ¢ atlgglenmert]hrou ﬁD _ mc?mt Ofo&nommmceas%sres
section rea

ga turbine m re fre%

measuye pas Ing the gas. t r U h an or| ce LN

mete wh| r pre ent SI nificant reduction "In the |nternaI
cr ectlona area 0 eter un the drop In pressure can be
re ate to flow rate and thenoe VO ume

resentatives witness the exa |]n ation and callbrgtlon of
|undEtr%reStersowever most of our efforts are directed toward

hgurd eters are rotatlng ¥IC€S with movable parts. which are
estgned to measure S varlousr ecl |o ravities a
¥ar| us temperatures and ressurle 0 correct the meter rea mr};i
or Inac ur cies In the nleter sep atqe ue to f|UId vrscosn nd
ectso [n erature an gresso S necessarg g
metered eto an actu olum e mparl n |sdon nylh a
meter prover to result 1n a meter actor whr IS the ratio o
actual volume to metered volume.

In. Alaska with m|nor exoe ti ns? #I meter (ﬁ)roverﬁ "U '?h ped
"plpe o ers --.a sectio abricate } e shape 0
which var| from 4" 8#5) %co s _East EPre and algllltle
to 2 eska's P at. Pru oe Ba ease see lgure 1,
Ba%e . T es rovers are equH)Jo here which can”move
tp-end |n rover. t rocess te S ere trips mlcro
switches h sta t and B 0p a colnter .connecte the o atlng
meter. NowWn v%lume etween the switches s compal'1 vvh
metered me to obtain a meter correctlon) actor h
multiplied by the metered volume, ‘results in” an actual volume.

The v lume of tht? rover betwee the S |tches IS, det m|ned (5)3 a
roce ure descri ater O|In9 t] prover" e Insi

rover |s care P cleane illed "with water.  The wat er
h removed I( rawn{ H rover as the sphere travels between
the two micro swi ches the water is caught and measured In vessels



%

Outlet block
valve

Inlet block
valve

Main line \
block and blood
valve

Optional master meter hookup

rSs*
sews*

%

Pressure gage and vent connections

Match bored flange

Detector switch

Sphere dlsplacer

.Thermometer
wells
Four-way divertor valve Shielded cable
Meter counter Shielded
r cable
Meter pulse
generator

Power cable

Electronic meter proving counter

Meter -
may also be located downstream of prover

Fig. /-Typical bidirectional U-type sphere meter prover

|[8ZpUoM 3 JIelg

Winsa)

p,1u09  Auo
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having volumes ﬁell'trfre the U.S. ur au of Stand rds. The
vg’um T h 5 Is 0 rover an tes vesse s and the
vo ume of tlul fln hrs C s$ wate’TZP con ained In the rove and

aESISOES are GCE/ ogrte Oer[attltrr]’e ’\@l E l{%)ICEﬂ
é/éﬁ 86]’“?&&}\2 Ume, %ertv¥|cate \O._I : ate
aster

ermina rover
I W Rt B T
é ﬁg t be a rent usu_ah

r or ower to SE E%s ystem Dbias ea 52
omml sro uIatron diﬁ? : 0(f % ' regrrres t Wate

rawm o vers utilize ustody tr

ergg mér be,, consistant Wlth 5&?3 anua etro e¥tm m]easure
men tandards.’
Once a cerdtrfled volume of the grover has .been obtained, the prover
can be use oye met ers Ih determine the meter facto Vil |&h
|s the correction ct8r P{JW ich’ the l%red V Iume 1S Hau tréo

o ob taln the correcte e at standard conditl
glsng E)or em erat ure ang pressure. e meter actor IS

ressure e¥fcorsr Sﬁ'”ﬂe %e ?Sce)fptthr\e/eég\o?/eurmgndo(r)ntehne!3 ({latu({e”andhe
Erover divi a%é b¥ethe meter reag Pol | correcte

emperature ss%re of the W Ehe S In the
Roover was traveling between the SW|tche The m r actors are

t
rmally near one rr etered volumes which are
sag In b rreIs 2 IB_I\%Ig(] f the meter ¥Vactors obtained

./
\/

9, 36 and 1.0034.)
In Alasga orI at. low voI me installations Co K Inlet fields) is
measure b posrtlve dIS cement eters. 5 Igh volyme instal-
lations su as the N ort e it |s measur %y tur me meters
several times a

a a zil
Week at Kuparuk” apd y.at Milne om and once a
In t 0 sh8re ocatlons at

onth at anso IVEr an
Eranrte Point, OVestEro Iancti an ast ore an

The Commrsann witnesses meter rovrngs at all LACT loc |ons that

e meters are pI’OVG a&l eas YE

meter oIl su 0 s ate verance tax
vrsrt rEe acr tres g/uchy Sﬁ er¥ month, versu\é every
uarter ok _In ield Inspect |on

Ll rtt.ﬂghtcﬁ' TP

me er ) et area O{I ﬁrop?ﬁ Sumgéd %h gnau%ar)ter(fy 813Wr the



Blair E Wondzell testimony cont'd

METER FACTORS FOR NORTH SLOPE OIL FIELDS
B/Ieter factors are obtarne? duH1d gr the corrected prover é{o ume
V\y the correcte meter volume. ver volume 1s %tarne
fter drawmgi grover Into c?rtlf e conta ers 0se use Ior¥

f 22 I
ca aéﬁ%y”zother srzerg 8re p?ogablg)/ngvalla I%% ons, and one- ga
T P h 1 h
P%Eégbarre?'a@aeé%ﬂar c 2?8% 76 s rpre‘tvi 0 vsréterar ""rﬁ’ac'ty
ska's c rtified vessels wquld requlr | lings

gtgvﬁér%gﬁzﬂ%n vesse fill In t a Io Vess

S e frv
r THRNG osttar.”;y% esshaaketefaa%aa;heBisz 3
S an

mher
on | vo ved to wate rover on
|Fect n %he 8 Lﬁ 35 would
contrr ute to | curames

s of the vesse olume’ 0
dd|t|onaII rerequisite for a water draw is that .the inside of
rover %e ab%o?utqu cfean. %hIS IS especralf cti }?rcu t with
arge volume provers.

ﬁ\laeska used a master prover as an alternate to water-drawing their
provers.

Each year AI ska oves their 11-barre] portable rov r and a Iar e
EX wate to t East M r|n buHI%P at th ez ter
e meter and Water are ove the |ng a few ays be ore
the water. draw sQ that t e tem e ature the rover .and the Wa er
tabilize. Representatives from the owner ompanies an
are |nV|te ) W|tness the water |t er two or. three
'ﬁ are mad epenfl on the re eata |ty W|t the Brevmus
iclal' volum nw officlal volume is o taine hree
runs are made. - gu rate and one at a ow raté to ensure
there 1S no blas such as S,

The port rover.is tra| er nted Annuall fter the water
dra\ivIO e}a‘?leiz) \llt] ove WE /1 and IaceLé h/s%?a the met eﬁn
bul d|n oo%1 up so that warm rude ﬂ ows hrou h the
E?Vj Opose 81 etﬁ’{ N A TR Y ¥F'ows
gh th]e prover to be Cel’tITeIEC? Y

thro

E;rudvom%el OIgooq 8v"§?b|'se Eg8vﬁ>farlrselg no%mal %%Ef%rr?r% erh%an

not |rect or certi } e volume 0 rre R}rover
%on the portab er skid 1s a

Elcbwev r, maunt Pro
. positive displacement) meter which is used as a master meter.

The ortable rover IS used tg ?btaln a meter factor for the master
meter, ropriately corrected for temp raturte and reslsue e
master eer IS the use to determine “(certify) volume of the
large prover.
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u

TevoI es and calculations, includi ur hecks for this type
P u catal n are sown? ,HP '\E)Ig(gl? ska P| e|Ine yp"
ertl |c te of Volume, Certiricate No. Pu S tation No. 124

uring these operatli ns and the re-0 eratron erl

’ |dgfl In Rug?r the po ﬁleﬁ)e prgver IS th? ngg Pre f|UId
0 |n thro cTr } rover W IC éo be certifie IS ensures
ot e at sImila mperatures, and there is no difference In

Uid vrscosrty or vapo pressure.

obt corrected meter volumes at PS#1, and the other North
g?ope % mstaﬁatrons the necessary sequence IS as ?o OWS:

Callb at d vessel 225, 5, .and 1 a lon volumes are
ertifi grg)( B QS Bepartment of Commerce, National
ureau of Standa

2. The volume of Alyeska's portable prover is certified
by a water draw.

3. the Bglrtable Prove[) Irallered nortE d placeﬂem

mete ng, 1t 1s hooked Up SO
approprllate cru H ?Ilo § through, the pr%ver

Smrh D master meter. correction factor is
oqa alneﬁ%y ut| izing the porta able” s'rover

The volume of the large (operational) prover is
etermlned %y using gn ster met er) P

6. The meter (correction ctor f articular LA%I
meter (ﬁea%e sales Rs obtaine by roving wrth
operational prover.

_O'1.l>

7. The LA(FF meter readings are corrected b ag{%ym the
mete ctor and the r erature
orre tlon factors. eter Volum
alculations for an example of t e e ations used to
etermi e eter factors nd metered volumes (gross
standard volumes).
APP DI IV IS of the 06/30/90 Mete eports for each
three Xmet rs S}Df Lrﬁrpmeasure
Poo cueor or eac perator there Is a .
summary 8%5‘6’ 6 shows the total corrected volume through their
meters - on 3

,SISPI?SIRIX IV lists some of the metering problems found by AOGC



Orifice

As the fluid approaches the orifice the pressure increases slightly and then drops
suddenly as the orifice is passed. It continues to drop until the “vena contracta" is
reached and then gradually increases until at approximately 8 diameters downstream
another maximum pressure point is reached. The decrease in pressure as the fluid passes
thru the orifice is a result of the increased velocity of the gas passing thru the reduced
area of the orifice. When the velocity decreases as the fluid leaves the orifice the pres-
sure increases and tends to return to its original level. All of the pressure loss is not
recovered because of friction r d turbulence losses in the stream. The pressure drop
across the orifice (h in Fig. oreases when the rate of flow increases. When there is
no flow there is no differential, ihe differential pressure is proportional to the square of
the velocity, it therefore follows that if all olher factors remain constant, then the differ-

ential is proportional to the square of the rate of flow.

FIGURE 2.

: Typical O rifice Flow Pattfdki
" (FLANGE TAPS SHOWN)
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EX3

PECIFICATIONS

Nominal Rated Capacity (Standard Trim Meter)

U.S.Gallons Imperir.| Gallons Dekaliters Barrels
Per Minule Per Minule Per Minute Per Hour
Maximum 400 350 155 600
Minimum 80 70 30 120
WORKING PRESSURE .... 150 PSiI.......... 10.5 Kg Cm2.........(E3-S1 and Al)
275 PSil.......... 20.2 Kg Cm2.........(E3-S3)
FLANGES........cccooeee e 3" 150 1b. USASA B16.5

MATERIALS OF CONSTRUCTION*

Standard

Trim" All Iron Trim LPG Trim

Outer Housing
and Cover

Inner Unit Hous-
ing. Cover, Rotor

Fabricated Steel Fabricated Steel Fabricated Steel

and Block Cast Iron Cast Iron Cast Iron
Bearings Stainless Steel Stainless Slaal Stainless Steel
with Phenolic
Retainers
Pina and Rollera  Steinless Sleel Stainless Steel Stainless Sloel
Camshaft and Gear* Sleel Steel Steel
Blades Anodized High Close grained Anodized H.gn
Tensile Alumi- Cast Iron Tensile Alumi-
num Alloy with num with Stain-
Stainless Steel less Sleel Wear
Wear Strips Strips
Buahingt Sintered Iron Sintered Iron Rulon

Packing Gland*** Sleel & Thiokol Sleel & Thiokol Sleel S Thiokol

‘Inlarnal meiar parts ara trailed with ARMORIOY. a SOLID FILM LUBRICANT
with certain corrosion resistant properties.

Includes No-brass Trim.

Steel and teflon glands also available.

FIGAdWF 3

Bulletin 1.3.3

i 150 Ib. FLANGED METERS
and ACCESSORIES
October 1968
3" 150 Ib. FLANGED METERS
and ACCESSORIES

TheE3 Series aro double case Rotary Positive Displacement Meiers designed
for use on all petroleum products and for many chemical and industrial ap-
plications. The E3-S1 and E3-S3 models are straight-through type rricters
The E3-Al and E3-A3 models are 90° anglo type meters. The SI and Al. ara
designed fcr I1SO PSI and the S3 and A3 for 27S PSI operating pressures.

Meters and accessory items described in this bulletin are suitable for use
in 3" meter systems with nominal maximum flow rates of 400 GPM.

With the Smith meter principle, flow of liquid is literally undisturbed while
it is being metered. This principle results in both low hydraulic and lo«
mechanical loss through the melor. Low pressure loss is important from tn»
standpoint of minimum power consumption in B pump pressure system and
allows maximum obtainable flow ratos in a gravity system. Low mechanic*,
loss contributes to overall reduced pressure drop and assures GREATER
ACCURACY over varying flow rales as slippage in a liquid seal meter is i
function of pressure loss duo to mechanical friction. Low pressure drcp due
to streamlined flow and minimum of mechanical friction results in long life
and low maintenance, assuring SUSTAINED ACCURACY.

APPLICATIONS
Petroleum - Product Pipe Lines. Crude Oil Pipe Lines; Blending Operations
Transport Truck Loading. Tank Car and Barge Loading, L. P. G. and Asphalt

Services.

Industrial -- Petrochemical. Chemical, Paints. Fats, Qils, Fertilizers.

PRINCIPLE OF OPERATION

CAM
Sl(JJ-lrJE;NG MEASURING
CHAMBER
STATIC INNER
UQUID UNIT
HOUSING
BLADES BLADE
PATH BEARING
OF SLADES
FLOWING ROTOR
UQUID
The rotor, which revolves on stainloss steel bearings, has féur ettnly

spaced slots. The slots control the position of two blades that are al ngnt
angles to each other. As liquid flows through the moter, the rotor and
blades revolve around a fixed cam. Bali bearings fixed to (he blades roll
around the cam. causing the blades to move radially. The successive mo.e-
ment of tl.j blades, outward toward the case wall, forms a measuring
chamber of precise volume botween tho blades, the rotor, the case .all,
lhe cover, and the bottom of the case. A continuous series of these closed
chambers is produced, four for each revolution of the rotor. Neither the
blad9S nor the rotor contact the stationary walls of tho measuring chancer.

Drawing reflects sliaighl-through meter. Port locai ion ol angle melers and
docs not change this basic principle of operation

ADJUSTMENT

Dry. accessible calibration is made in extremely fine increments with any
A. 0. Smith adjustment device. These adjustment deviejs are protected from
dirt and loreign matter, arvj may be scaled against unu ilhorived tempting.
E3 Series melers supplied with standard manual calibrators arovidc *dliat-
mont in increments of 1/20th of 1%. The following devic.-- are optionally
available lor specific installation or operational requiremei ATC |A»co-
malic Temperature Compensation). ATG (Automatic Tempera.-’re Compensa-
tion With gravity selection). "G " Calibrator (for reverse rlow). Oixxwy
calibrator (direct drive) and AMR (wide correction range, nonpuleing outp»zi

Supersedes Bulletin 1.33 lasuo of Decentoer 167
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an Operation of the
Flow Measurement & Control Division

Geosource Inc.

Turbine Meters for
Liquid Measurement

Philip D. Baker and Raymond J. Kalivoda

Introduction

The purpose of this oaper IS to examine the application of
Turbrne Meters for iquid flow measurement The focus
be on petrale mservre hut the rinciples c:ix n be
|ed to other Indu stna cemlca an com ercial app-
|cat|ons To accomp this 0 SJectlve the basic desrg
6hnd operation of Tu q ne Meters and factors influencing
their performance, wi be discussed.

History

The Turbine Meter is not a new_flow m?asurement de-
886 the first patent for a

anew
vice. . Records indicate that in 1
Iurbrne Meter was Is ueﬂ rlt dlﬂ[a atentwas ranted
ora Turbine Meter whic ted flow rate to freguency.
However, |tvev(as not until the 950's the Turbine Meter

was develo mto aprecrse ow measyrement trans-
ducer.. Wi Y]e orom nt of g F engines and liquid
Ero ellant roc ets e? arosé for a accurate J
esponding meter that could be used on exoti fuesan
oXIdizers extreme temp eratures The Turbine Meter
met this need. It was soon apP led to many other In-

dustrial flow measuring aptr))hcat ons.

Eft{PJPeeuh”th%ha?eta” e TR eétﬁ@é'veyt’hhﬁ
tand a[) 534 "Measurement hﬁath tro

car on Turbine Meter Systems” in

Turbine Meter has r%a [ned proad accePtance Torcus 0 nh/
transter o etroIeu IUI ssuch as oluefled etroley

ases _(LPGS), light |st| lates and Tlight crude olls,
rimarily at”large  -petroleum storage and transfer
erminals.

Types of Meters

Fluid flow. meters can in ﬂeneral be classified as either
PosrtrveDrsRIac ment or Inference T eMeters Positive
DIS Iflceme Meters meas e volumetric ffow
direct Y con |n ousI se aratln?n isolating) a flow
strea 0 discrete volumetric ts and countin
t em Inference meters infer volumetric flow rate b
easuring some ﬂyna IC Pro erty of the flow stream.
Tur ine Meters fall’in this fatter category.

Some ?fthe most common examples of mfer?nce meters
eor| %ep Fes fgow nozzles, ve tuC[lfsandpl ottubes all
whic ow rate from differential pressure
measurements Other types 0 metelrs infer /Jow rate
rom the measurement of: mec anica OW areg,

orce, f
electro-magnetic force,. speed ound, magnetic
resonance, vortex sﬂ dedlng drag, swrri etc.

rementof

m

rotatronal movement (anqul rveocrtgf fa% ed rotor r

Plor suspended In the f ow stream. Thus, two | eve

of Inference (basic as?um trons are necessary to obtain
vqumetrrc flow rate fro aTu bine Me'or:

Basic Assumptions

Turbine Meters infer flow rate from ?

Technical Paper 103A

First Assumption:

Volumetric Flow Rateoc Ave. Stream Velocity
Second Assum?uon
Ave. Stream Velocity oc¢ Rotor Angular Velocity

The degree to which these two basic assumptions are
crrect etermines dthe aceurac of the Turbine Meter

The su %%uent Iscussion meter %ccur IS
centere about these two assumptrons and the inflyence
f] e varrou}s desrqn Installation and application variables
ave on their validity.

Construction

The c%nstructlon details of a tgP ical Turbine Meter are
described at this point as an ald to understandin t]
W Ine Me]ter op rahﬂn an accuragy Iscussjons that

_ There are three basic su assem les in a
conventlonal Turbine Meter (see Figure 1)
1 HousmF Sub-assembl
2. Internal’ Parts Sub-assembly
3. Detector Sub-assembly.

PICKUP COIL

Typical Turbine Meter Assembly
Figure 1

Housing Sub-assembly
The H(ousrn% Sub- assemb % IS normaIIy constructed of a

flange t spofo In1%0 I% trom ANSI (275t
ressure ratings fro 02 0
%SOOPSI WP% for ow rates up fo 60 800 BPH.
Matenals are seIected to %e com atlbIe wrth the produc
e| d and theam lent conditions |nc éuaﬁ]g
o r¥ tg)Pes ool com srnconﬁactwéhte uid, t
e ﬂ on-wetted) genera )(nee not be com a
|bIe |hthe uro Thus car on steel flan es are nor
used with an alternative, such as stajnless steel, onI
used for corrosive atmospheres or low temperature
applications.
A deflector ring of the same material as the housing is
used with a rimmed rotor to pr ventthe low stream from
Impacting on the rotor rim and to provide a smoot

the rotor area.

transition into



Thrbtne or

Section 2— Measurement of Liquid Hydrocarbons by ,Disk/Eemsht Meters

© ®
1 Pressure-reducing velve- menual or autoratic, ifrequire. 6. Check \ahe, lflmjlred
2. R, draie, aﬁ/or\morellmlramr(lfmum)ﬁrmneter 7. Control \al\e if recird
or whole Statian. 8. Rositivehutoff double black-and-olleed vales.
3. Displacarent meter. 9. Flow antrol vehe, if repired
4. Temporal  —maU” vice. 10. Block \alhe, Ifrqull’Ed
5. Pressir Jde 1. Dlﬂéranalpresmetbvloe if required.

Note: All ssetias of the lire tret may be bloded between valves gdll have provisias for presaure relief
(preferably rot o be irstalled betveen the meter and the prower).

. : : . , r T R
Figure —Typical Schematic Arrangement of Meter Station With Three Blgplacteen{etﬁ{ M7§ters



CERTIFICATE OF VOLUME

IEEWE /APPENDIX -]

CERTIFICATE NO [JL DATE /9 19

THIS ISTO CERTIFY THAT THE PROVER DESCRIBED BELOW WAS CALIBRATED TO ESTABLISH A VOLUME FOR
PROVING METERS.

PIPE PROVER

LOCATION: VALDEZ TERMINAL - MASTER PROVER

DISTANCE BETWEEN DETECTOR SWITCHES:

BI-DIRECTIONAL: yES UNI-DIRECTIONAL
STRAIGHT: U-BEND:  ves TYPE OF DISPLACER:  spHERE
TYPE OF CALIBRATION: WATER DRAW YES MASTER METER "

CALIBRATING FLUID  waTer .
AVERAGE VOLUME BETWEEN DETECTOR SWITCHES CORRECTED FOR TEMPERATURE AND PRESSURE IS ////579

BARRELS AT 60°F. AND ATMOSPHERIC PRESSURE. VOLUME SHOWN FOR BI-DIRECTIONAL PROVER IS FOR A ROUND
TRIP.

OTHER INFORMATION:

TEST NO. 1- VOLUME 1= 11 © S'S gPH
TEST NO. 2- VOLUME e 11 771 @ S S
TEST NO.  3- VOLUME /7, H$DA ® 4

TEST NO. 4- VOLUME

AVERAGE VOLUME: LLU\]\]S. |E L

THE VOLUMES SHOWN HAVE BEEN CORRECTED IN ACCORDANCE WITH PROVISIONS OUTLINED IN SECTION Il OF API
STANDARD 1101/

REMARKS:. - A
ku AJ'&Z  to*. rY)M-k-*-  (Ztljo* . As  -TXA- U v/sel akKJLi
"/ nW ,k,'J tloLu,* JL / m
Al
SIGNED BY. ° / fors_1n C 5/F
SIGNED BY: S.UJ.AVvi- CgtKlo™y ( PtPcLtueG). FnR;Tyur7f\) jJfcftW J fAL &
SIGNED BY; /"CG<ML__ FOR: - /1A . L.

Form 004
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U.S. DEPARTMENT OP COMMERCE

MATOM /4. MIRSAU OP «TAkO AKO«

JFH:gk
775 Gaithersburg, Maryland
TN 241384
7752604 March 28, 1988
REPORT OF CALIBRATION
Submitted by: Alyeska Pipeline Service Company Seal No. 5482

Arichorage, Alaska
Reference: Purchase Order No. 8027034 dated 3-21-88
ltem: 225 gallon vessel (Graduated Neck Type)
Maker: Serapliin (maker #8229)
Material: Stainless Steel

Assumed Cubical Coefficient of Expansion, 0.0000265 per
degree Fahrenheit

With the vessel described above, in a standing loosition and a reference
attitude established b¥ Ievellnﬁ the (attached levels), and when drained for

30 seconds after cessation of the main flow, the volume of water delivered is
as follows:
Scale Volume Delivered Volume Delivered Estimated
Reading* at 60*F (U.S. Gal')** at 60*F (in3Y) Uncertainty (In3)

0 2249637, 51966.62 + 4.80

The volume stated above is the average of 6 Calibration runs.

A scale division, hetween -300 and +300 is, as established by separate test,
equivalent to 10 in3.

The position of the graduated scale was not moved as part of the calibration
procedure.

*The scale readin? is determined by the intersection of the horizontal plane,
tangent to the boftom of the meniscus.

**The volume established is based on the density of water (reference available
upon request). A U.S. gallon is equivalent to 003785412 m3 or 231 In3.

For the Director,

CRANA* SOND BY

D. Hstdi Q Sincrjion

Dr. Hratch G, Semerjian o
Chief, Chemical Process Metrology Division

Center for Chemical Engineering
National Engineering Laboratory



U.S. department c? commerce

NATIONAL. DUKKAU O f«TAHOUtM

JFH:gk :

e Gaithersburg, Maryland
TN 241384

7752604 March 28, 1988

REPORT OF CALIBRATION

Submitted by: Alyeska Pipeline Service Company Seal No. 5483
Anchorage, Alaska

Reference: Purchase Order No. 8027034 dated 3-21-88
ltem 5 gallon vessel (Graduated Neck Type)
Maker:  Seraphin (maker #20026)
Material: Stainless Steel

Assumed Cubical Coefficient of Expansion, 0.0000265 per
degree Fahrenheit

With the vessel described above, in a standing position and a reference
attitude established by leveling the (plane of the supporting bhase), and when
drained for 10 seconds after cessation of the main flow, the volume of water
delivered is as follows:

Scale Volume Delivered Volume Delivered Estimated
Feadlng* at 60*F (U.S. Gan** at 6Q*F (in3) Uncertainty (in3)
0 499969 1154.93 + 0.30

The volume stated above is the average of 10 Calibration runs.

A scale division, between -10 and +10 is, as established by separate test,
equivalent to 1 in3.

The position of the graduated scale was not moved as part of the calibration
procedure.

*The scale reading is determined by the intersection of the horizontal plane,
tangent to the bottom of the meniscus.

**The volume established is based on the density of water (reference available
upon request). A U.S. gallon is equivalent to 003785412 m3 or 231 in3.



U.S. DEPARTMENT O? COMMERCE

NATIONAL. BUKCAU OP *TANOAJ«»

JFH:gk
775 Gaithersburg, Maryland
TN 241384
7752604 March 28, 1988
REPORT OF CALIBRATION
Submitted by: Alyeska Pipeline Service Company Seal No. 5484

Anchorage, Alaska
Reference: Purchase Order No. 8027034 dated 3-2.1-83
ltem: 1 gallon vessel (Graduated Neck Type)
Maker: SeraphIn (maker #19996)
Material: Stainless Steel

Assumed Cubical Coefficient of Expansion, 0.0000265 per
degree Fahrenheit

With the vessel described above, in a standing position and a reference
attitude established by leveling the (plane of the supporting base), and when
drained for 10 seconds after cessation of the main flow, the volume of water
delivered is as follows:

Scale Volume Delivered Volume Delivered Estimated
Reading* at 60*F (U.S. Gal)** at 60*F Tin3) Uncertainty (in3)
0 1.00265 231.61 + 0.14

The volume stated above is the average of 7 Calibration runs.

A scale division, between -10 and +10 is, as established by separate test,
equivalent to 1 in3.

The position of the graduated scale was not moved as part of the calibration
procedure.

*The scale readin? IS determined by the intersection of the horizontal plane,
tangent to the boftom of the meniscus.

**The volume established is based on the density of water (reference available
upon request). AU.S. gallon Is equivalent to ~.003785412 mB or 231 in3.

For the Director,

RAWWL. SAD BY

N M-l G Sargien

Dr. Hratch G. Semerjlan o
Chief, Chemical Process Metrology Division
Center for Chemical Engineering

National Engineering Laboratory



S OWNER PROVERGT AR 015 CERTIFIED CONTAINERS USED
§ LOCATION ATMOSPHERIC TEMP. NOMINAL SIZE
© NAME OF PROVER SERIAL NUMBER VOLUME CU. IN.
CALIBRATION MEDIUM TYPE OF PROVER NOMINAL SIZE SERIAL NUMBER
AVERAGE SCALE READING ACTUAL AVG.
WS mdee Vo sove peow QUL  IOW, TP cottCiion
RUN 521G CU. IN. LERO ERO ISR PROVER  Sodb 1 : FACTOR

+
A\
H
—
I+

s,<r
W S 1.7 £71Q
LQ1 *51A

+Lil

12.C
/.0 1f211?

REMARKS
RUN NO. 1 RUN NO. 2

TOTAL VOLUME AT SO DEG. F. AND CALIBRATING PRESSURE (NOT CORRECTED FOR PRESSURE EFFECTS)

WATER COMPRESSIBILITY FACTOR (CALIBRATING PRESSURE TO ATMOSPHERIC)

PRESSURE CORRECTION FACTOR FOR STEEL (CALIBRATING PRESSURE TO ATMOSPHERIC)

PROVER VOL. @ CODEG. F. AND ATM. PRESS.

FINAL TOTAL AVERAGE PROVER VOLUME AT 60 DEG. F. AND ATMOSPHERIC PRESSURE CU. IN.
WITNESS: WITNESS: WITNESS:
FOR: FOR: FOR:

SHEET

CALIBRATION "UM

WTJJ,

ADJUSTMENT

FOR 30 SS AT CAL. PRESS

RUN NO. 3

GALS.

iZ

VOL. ADJ.
TO 60* F

RUN NO. 4

BBL.

[

° OXT

38"
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AAPPERPI Tt = 11

Alueskapipeline CERTIFICATE OF VOLUME
0 [ fsowjaMW
\

CERTIFICATE NO._ DATE 1 -7 19 7

THIS ISTO CERTIFY THATTHE PROVER OESCRI8ED BELOW WAS CALIBRATED TO ESTABLISH A VOLUME FOR
PROVING METERS.

PIPE PROVER

LOCATION:  ~?Um p. ru Alo, I n sy

DISTANCE BETWEEN DETECTOR SWITCHES:

BI-DIRECTIONAL: /¢S --------=======m==-——- UNI-DIRECTIONAL*

STRAIGHT :======== === U-BEND: t/g-s .TYPE OF DISPLACER:  *AAcm.<_*
TYPE OF CALIBRATION: WATER DRAW MASTER METER 4
CALIBRATING FLUID. Al/js

AVERAGE VOLUME BETWEEN DETECTOR SWITCHES CORRECTED FOR TEMPERATURE AND PRESSURE IS /V?.
8ARRELS AT 60°F. AND ATMOSPHERIC PRESSURE VOLUME SHOWN FOR BI-DIRECTIONAL PROVER ISFOR A ROUND
TRIP.

OTHER INFORMATION:

LU §
a
703 -
B P f|I_U go
m e\ 23 ciodg b bl Q) T
T. 1 OF=F=fcMI- 5
4 N ra1.vm 1 IBcjuouuKe
THE VOLUMES SHOWN HAVE BEEN CORRECTED IN ACCORDANCE WITH PROVISIONS OUTLINED IN
STANDARD 1101
REMARKS: [Stuwa 1 A 130in haa. gl -0. eiE
butteds 0///7 =4 crers Uy (( ogg-i>\k. ' DellIMGAr
"1Ujl ku 2 W ©f Asfi. ~to A vogrl . /ftc,
IANCSLE ~CK-ri J )JJr/c*L4-'* A Z- '~T*Cot>t(4P vUi- (j)oL 2,
"07&s u)P (jxExd\-
SIGNED 8Y: FOR:
SIGNED BY: | LI aPI FOR: "

SIGNED BY: . FOR:
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REPORT * 1 RATE: 317 BPH
LOCATION:PSOI-24 HIGH RATE AMB.TEMP:
SIZE: 12.75
METER DATA:
SERIAL * SC-11657G PULSES/BBL: 8400
SIZE: 4 MODEL: F4-S7
TEMPERATURE PRESSURE
RUN ft  PROUER METER PROUER METER
1 138.8 1385 68 60
2 138.8 1385 68 60
3 138.8 138.5 68 60
4 138.8 138.5 68 59
5 158.8 1585 68 59
AUERAGE 138.8*"" 1385 68.0 60.0
APl GRAUITY : [ 285/
v o/
BASE PROUER UOLUME
CORRECTED PROUER UOLUME: 10.74760
CORRECTED AUG PULSES: 89930.05
NET MIR UOLUME IN BBL: 10.70596
1/K MIR FACTOR IN PUL/B8L: 8367.45
(FOR USE WITH 2233)
MTR FACTOR <IPULSE/SSL): 1.00389
hfzji
WITNESSED BY:

COMMENTS.
cJlé& 72 ..

DATE: 06/07/88

32.0
WALL : 0.375
TEMP.COMP:  NO
PULSES
ONE-WAY ~ RND TRIP
46625 03162
46635 93164
46633 03171
46626 03161
46636 93169
46631 93165.4
PROUER
TAB92-F PU : 0.590
CTSP50 : 1.001466 /.
CPSPR : 1.000073 |-00QOT/
CPLPR : 1.000401 -0
CTLPSO :  0.964796 . o
METER <ZC.Fr
TAB32-F MTR: 0.590
CPLPM : 1.000354 /e e«0*35T
CTLMGO - 0.964931

"LO()Z[QS

1ITr0Q 20



REPORT t 3 RATE: 600 8PH
LOCATION:PSOI“24 LOU RATE AMB.TEMP:
SIZE: 12.75
METER OATA:
SERIAL * SC-1 16575 PULSES/BBL: 8400
SIZE: 4 MODEL: F4-S7
TEMPERATURE PRESSURE
RUN «  PROUER METER PROUER METER
1 137.9 137.8 50 47
2 137.8 137.7 50 47
3 137.7 137.6 50 47
4 137.6 1374 50 47
5 137.6 1374 50 47
AUERAGE 137.7 137.6 50.0 } 47.0

APl GRAUITY : ( 295
BASE PROUER UOLUME: !
CORRECTED PROUER UOLUME:  10.75153
CORRECTED AUG PULSES: 8999333
NET MIR UOLUVE IN BBL:  10.71349
/K MIR FACTOR IN PUL/BBL:  8370.28
(FOR USE WITH 2233)  ----mmmmmmm

MIR FACTOR <1PULSE/BBL ): 1.00355

WITNESSED BY: COMMENTS:

OATE:

06/07/88

32.0
UALL : 0.375
TEMP.COMP:  NO
PULSES
ONE-UAY RND TRIP
46656 93198
46666 93210
46660 93199
46656 S3191
46651 93197
46658 93199.0:
0.588
1001445
L—*
1000053 *~ ¢
/>cccjoS 3 ~ o
1000294~ n: G
.000 1™ T
0965292 U I =
ccFp : 0, 96r0-Z-
0.588
1.00027G

0965337 ,vo 5"73

n<?

(too J6

Arska Gl &CGa Cona. Commission



MEMORANDUM

+ N - + -
To: > Sub ject ;
Mike E. KOpp Measurement Dept. Uah Il Digital Thermometer
Certification and Probe Checks
h— - — — 1
From e Date: File No

Perry A. Mark ley 5/21/83 |I

A calibration / certification was performed on 5/20/88 to the Measurement de-
partments Ulah | Platinum-RTD Heat-Prober Thermometers *5353 and *5354 also
check was performed on nine probes. This calibration and check was performer
in preparation for the prover volume certifications to take place at NPMS an-
on the North Slope.

An OMEGA ice point celLL SN571001 was wused for the 32 deg. ice point referenc
with a 1mm Brooklyn P-M thermo company thermometer SN*79203, no cert ificat
was availablLe at the testing site, SCADA AMF is to send a copy. A SYBRON
TAYLOR certified total immersion glass thermometer 52541 was used for th
range comparisons. An ice bath was made to check the above listed thermometer

and several others wused for counter <checks.

The total immersion procedure was used with the glass thermometer, no gla;
correction factor was necessary.

During the accuracy check to the heat probes, probe *O0OM-4 went bad (see pro-
accuracy list). Degree of accuracy varied from probe to probe. Offsets shou
be applied to the particular probes.

Due to the fre-iuent calibration drifts on the digital thermometer used
PS-01, a check should be made anytime a temperature is -luestioned.



Digital Thermometer S/N p*ob« SIM
NBS Glass Thermometer S/N
Preliminary temperature checks:

0.0
Degree* F 32.0 W5r0 LE”'JV
Digital Thermometer Reading
NBS Glass Thermometer Reading JZ.- P
(totally submerged mercury column)
Or

NBS Glass Thermometer Reading 3
(submerged to 75 degree mark on stem)

TC - Corrected Temperature —CUA-
Ambient Temperature 74" fc

Temperature checks after calibration:

Digital Thermometer Reading 37..1 1317
NBS Glare Thermometer Reading In.p 131-'7
(totally submerged mercury column)

Or
NBS Glass Thermometer Reading KIA AJA
(submerged to 75 degree mark on stem)
TC - Corrected Temperature hJA IUA

Ambient Temperature 7£'.CJ

145.0

UA.

M T-

KA

nA

To calculate the temperature correction for the NBS glass thermometer,
use the following formula:

Note:
TC -

Use only if NBS glass thermometer was not fully submerged.

Th +/- SC +/- Sic

Where: ~ TC - Corrected NBS glass thermometer reading

Th mTemperature reading of NBS lqlass thermometer
SC - Stem correction indegrees
effects on NBS glass thermometer

Sic - Stem correction obtained from NBS glass thermometer

laboratory test certificate

for ambient temperature

SC - 0.00009 x (Tb - 75) x (Tb - Ta)
Where: SC « Stem correction in degrees F for ambient temperature
effects on NBS glass thermometer
Tb - 75 mNumber of thermometer scale degrees of mercury column not
immersed in the liquid -75
Th - Temperature reading of NBS thermometer
Ta - Average ambient temperature reading
Remarks:  QAjtixbrra<j. ter A, ALTmixAlcLj
ly A ?
Work performed by (Luwy . Date: </2-0 [<?«E

Witnessed By 9 d



S/20/88

Platinum - RTOi Heat Probe
Accuracy Checks

Reference Temperature Reference Temperature
32.00 deg. r 131.80 deg. r
Probe Digital Digital Probe _ Oigital Digital
Numbers Thermometer Thermometer Numbers Thermometer Thermometer
*5353 *5354  AUG. D iff. *5353 *5354
- . 131. 131.95
e 350 %8B 000 VIR
on-i 32.10 32.00 0.05 OM-| 13175 131.70
OM-2 32.00 3195 -0.03 OoM-2 131.90 131.90
OM-3 32.10 32.10 0.10 OM-3 131.85 131.80
OM-4 NA NA NA OM-4 NA NA
OM-5 31.90 3190 -0.10 OM-5 131.80 131.80
OM-S 32.10 32.10 0.10 OoM-B 132.00 132.05
PS-1 #  31.80 3180 -0.20 PS-1 *9 131.80 131.80
Reference Temperature
14520 deg. F
Probe Digital Oigital
Numbers Thermometer Thermometer
5353 *5354 AUG.
OM-A 145.40 145.35 0.18
OM-B 145.05 14515 -0.10
OM-I 145.05 145.05 -0.15
OM-2 145.30 145.30 0.10
OM-3 145.20 145.20 0.00
OM-4 NA NA NA
OM-5 145.10 14520 -0.05
OM-6 145.45 145.40 0.23
PS-1 *9  145.15 14520 -0.02

Probe SOM-4 went bad during its check, reading approximately 4 deg. F lou
at 145 deg F and 2 deg F lou at 32 deg F. These checks uere made after
the Digital thermometers uere calibrated and the errors should be applied
during use uith the particular probe.

AUG.

1
oo
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SYBROt' [Taylor

TAYLOR INSTRUMENT / CONSUMER RROOUCTJ WVIStON SYBRON CORPORATION /AROEN. N C 2*704

REPORT OF CALIBRATION
CERTIFIED PRECISION QUALITY

~ Type of Instrument

Cotalog No. 21013 Serial No. NSF 2541

Scale and Subdivision 122 to 176 F» 0*20 F

FEATURES: Total Immersion
Results of Tests
Temperature Correctio
8?%'8 teter |p‘|95_68u To Be Appned
32.000 32.000 0.
125.000 125.000 0.
145.000 145.000 0.
160.000 160.000 0.
174.980 175.000 *m(.020

If Ihe correction It + the true temperature Is higher than the indicated temperature; if the correction is — tha true tem-

perature Is lower than that Indicated temperature.

Tha following paragraph applies to thermometers with on Ice point. Tha tobulofad corrections apply provided the lce-poinr
reeding, taken otter exposure for not less then 3 days to s temperature of about 25* C (77* F)Is 32 <000 H
the Ic»-polnt reodJng It found to be higher (or lowar) than stated, alt other reodings will be h)A" m lower) by the seme
orocunt.  If the thermometer Is used or tested of o given temperature shortly otter being heated to o higher temperature,

on error of (minus) — 0.01" or less; for each 10* difference hetween the two temperatures, may be Introduced.

We hereby certify that this thermometer it calibrated by comparison to "working standards" whose primary source of accuracy rests in
platinum resistance thermometers calibrated by the National Bureau of Standards. Continuing accuracy is assured by periodically sub-
mitting our platinum resistance thermometers to the National Bureau of Standards. In addition, intermediete checks ere made against a

tripio point of wetar cell, mfretting point of zinc cell, and a freezing point of tin call.

Dote . . 02/06/81 09»33-*43
Recertified //32 N change



APPENDIX 111

METER VOLUME CALCULATIONS

Gross Std Volume = Meter Pulses x CTL x CPL x MF
"K" factor "

Meter Factor (MF) = Volume of Prover x CPSP x CTSP x CPLP x CILP
Meter Pulses ,, totm ,,
"K" factor x

Gross Standard Volume — the actual volume of fluid, at standard temperature
and pressure, which passed through the meter. This value times the fractional
percent of sediment and water provides Net Standard Volume.

Meter Pulses -- a series of electrical pulses, generated by the meter,
whose number is proportional to the volume measured and vhose frequency
is proportional to the flow rate.

CPSP -- correction for the effects of pressure on the shell, of the prover.

CTSP — correction for the effects of temperature on the shell of the prover.
CPLP — correction for the effects of pressure on the liquid in the prover.
CTLP — correction for the effects of temperature on the liquid in the prover.
CPLM — correction for the effects of pressure on the liquid in the meter.

CTLM — correction for the effects of temperature on the liquid in the meter.
"K" factor — a number which, for a particular meter, represents the uncorrected

pulses per barrel.



TEMPERATURE & PRESSURE CORRECTION FACTORS FOR STEEL & CRUDE OIL

CPSP =1 + Px I.D. Where:
-I- P =pressure - psig
Wt x (30 x 10) I.D. =internal diameter - in.
Wt = wall thickness - in.

(30 x 10") =ste modulus of elasticity

CTsP = 1 + (Tp -60°)(18.6 x 10“6) Tp = prover shell
[ temperature - °F
(18.6 x 10" ) = steel expansion
coefficient - per °F
CPL = 1 + PF P = pressure - psig
A = constant — 1.99470
F=CA+ BT+ _C_+ DT B * - 0.00013427
C= - 0.79392
D = - 0.0023260
dwisify - gM/ctM.3
/[°2=141.5 x 0.999012
131.5 x API @60“F
CIL = e™ocj, At (1 = 0.8 0oCp)j
= as above
ko + kj T Ko = constant = 341.0957
oc = Kl = = 0.0

(°?x 106



APPENDI

ARCOfs Prudhoe Oil Pool

Total,

07/01/90 00:03:52

X 1V A

Meters at Pump Station /1

corrected volume thru ARCO"s meters on 6/30/90

METER &ET » EHB2Q 15 SMRY «  ARDO

STAR'RTIIVE 06/30/90 00:00:00

SICP TIVE 06/30/90 21:00:02

VoI RST
START 3176680 -
SICP 3771275
1
TOTAL 591595
METER METER
ID RLSES
FE-052A 13767006
«fE-052C 11370220
f E-0520 10171989
@RS TOIALS

IKSIR IET TOTAL

FE-052A

3700672
3900161

208189

ar-dar
AFACTR

201.157
205.28
207.53

BE=052C EE-0520
25371756 23989965
25567951 21179885

196195 189920
CAC IRSTR
A  g'GROSS
211078 o' 211077
201151 N01155
195013~ 195010
Gio 5
610512 610512

AR 6E/60

SG T|Bw

Y.P. (PSIA)

1195
1195
1195

119.0

Cer

AON VECHED AERNE

PRESS
PSG

Q99

ST AERE

VATER (1)

SG
60/60

0.8796

' 0.8797

0.8796

TBWP (OE6E)(J15.7

PRES (PSIG) /T T)

0.2

S.6.

119.0
119.0
119.0



Meter Proof Report

ARQO Meter 52A
/320 21:2:19
: 6/30/90
METER PROCFRERCRT AR
METER 10 o » FE*052A
FROF TYPE AUTOVATIC
AERACGE ARCE AERXCGE
METER PRESS (PSIG) 65 AFROER ARESS (PSIG) 5¢) S.G. CREJRO 0.
METER TBWP  (CEGH 120.2 FROER TBWw (CEGF)  120.3 S.G W 0.8570
A0V RATE ePH 8566 S.G 18w (CEGH 119.8
) TOAL TRAL METER MEER FOR AFRORR S.G.&0 AON
RU L-R 'R-L POSES i]l FACTCR PSG BWwW PSG |P . AR RATE
1 15332 15331 30663 0.00189111 $3) 120.2 6l 120.3 0.8797 8593
2 15332 15330 30662 0.00189153 6 120.3 6l 120.3 0.8800 8539
3 « 15332 15330 30652 0.00189128 66 120.3 6l 120.1 0.8800 8518
1 15330 15331 30661 0.00189133 al 120.1 % 120.2 0.8801 8511
5 15336 . .15330 30666 0.00189085 6l 120.1 3 120.1 0.8803 8611
68- 12 .0S00&
ACTUAL OEVIATIO WS 0.0112 @F 5 QOSEQUNYE RKS QJr 5 5 TOTAL RUIS.
ALONBE OEVIATIO  0.0201
PROER BASE \AUME | SIS (SV 1-2) 119.80676 PROVER
AOER VOL R KR TBW A0 RS 116.01506 CIsPa0 * 1.00112
ABRE MEER PUSES AR RU 30662.8 PR * 1.00009
ARE MEER PUSES AR RU 29852.7 AR -« 1.00033
(CORRECTED FR PRESS I BV CILP&0 = 0.97319
AERAE METER FACICR (I6LS FER PUSE) 0JOisil 2
TRAISMTTED | FACTOR (PPB) MVETER MF -P%P KijcLQJh
FACTOR FROM PREMOS FIROOF AN 2T VB0 * 1.00036 ~
FACTOR FROM METER A.RE 201.53 CILMBO « 0.97323

DAFEREHCE IRM METER G RE 0.011



Meter Proof Report

ARCO Meter 52C

86/30/90 22:57:23 6/30/90
BETER IROOF RERCRT * AR
BETER 10 * FE062C
FROOF TYFE AUTCBATIC
AERAGE . AERICE
RER ARESS (PSIG) 6 O FRES (PSQ 64

R TEP (B 1224 FOR TP ((BEP 121

AOVRNE  (8PH) 7175

- TOAL TRAL BETER

Rill LR RL RLES VA FCTAR PG
1538 15306 0rA 0.00487117 &b

15397 15399 307% 0.00487140 53]

15338 15400 30798  0.00487092 &b

15397 1534 011 C.00487210 (6]

15399 1534 30793 0.00487140 (6¢]

6 6

NT9

ARNE

SG R 0. 8790

SG RV 0.8551

SG THP (BP 1215

BETER
THP

120.5
121.7
122.6
123.3
1237
f2£,<f

RRO/R RO

PSG TP
& 120.3
& 1213
& 122.3
& 1230
(55 123.6
65 yz2 .|

ACTUAL OEMATIO WAS 0.0241 @F 5 GOSEQUNMVE RUS QF & 8 TOIAL SHS.

ALOVALE CEMATIO 0.025!

FROER IASE \QLEE || ES (SV 1-2) 149.80676 FROER

FROER VOL GJR KR TEP AO FRES  145.89474 TS0 « 100116

AERCE EETER PUSSS AR RU 30794.4 GPFR * 1.00010

ABRCGE BETERR FUSS AR RU 20949.1 CAFR * 1.00036
(QORRCTED RR FREs | T8 CILFED » 0.97232

AFRCE BETER FACTCR (88LS FER FUSD)  0,0048714

TRAISBTTED A FACICR (PPS) JOS|T BETER

FACTCR FRCB FREVIOLS FROCF 205.36 CRLE) m 1.00087

FACICR FR(B BETER QRE 205.54 CILBED m 0.97219 A

OFECE RB BEETR GRE 0131

S.G.a@

0.8775
0.8784

0.8790
0.8793
0.8807

.37598

HCU
RATE

7176
7176

7166
7168



Meter Proof Report

11/3851 222430
ARCO Meter 52D
ETER FROF RRORT  ARGS
FHEER 1 - fE-0S20 6/30/0
FROCF TiFE IUTCRIATIC
ARRCGE AERIGE AERCGE
HETER FRSS (PSIG 6  FROES ARESS (PSIO) 0 S6 CREIED 08797
EEER TP (B3P 1166  FROER TfiP (CBH 1196 SS RV 0.8668
AO/ RTE (IPH) 78 SG TEP (B 1191
TOTAL TRAL IEER MR FOR  FRORR

RU L-R RL RIS 11 ACR  PSG THP . PSG THP

3 15564 15666 31129 QO0A8ISY7 6 1195 ) 119.4

4 15864 15564 31128 0.00481830 &6 1197 6l 119.7

5 1562 15580 31122 0.00481917 67 1196 ) 119.6

6 1967 15680 31127 0.00481830 64 1194 B 119.4

7 15665 15580 31125 0.00481861 & 1193 5 119.3

3M24.1£ in-S’ £o oS

ACTUA. CEVIATIOl \AS 0019S OF 5 COISEQUTIVE RUS QJF & 7 TOAL RUS
ALLOVALE CEVIATIOl  0.0201

FROER IASE \QIME I 89S (SV 1%2) 149.80676 FROER

FROER VL GIR RR TEP AD ARES  146.06416 CTSFED m 1. 00111
AERGE BEETRR FUSSS AR RU 31126.2 GPFR -+ 1.00009
AERCE fIETER PUSSS AR RU 30312.9 AR « 1.00034

(QORRECTED RR FRESS | THIP) CILPED » 0.97352

AERCE fIETER FCICR (IiLS AR PUSD)

TRASBTTEO | IR (PPI) fIETER ft h

FACTCR FRB FRAMOLS FROF CRLAGD » 1.00036 ~

FACTCR FRB fIETER GRE CTLBR) » 0.97352

OFEECE R®B IETER GRE

S.G.&

0.8777
0.8805
0.8807
0.8796
0.8801

2 "3

07772,



APPENDIX IV B

BPX's Prudhoe Oil Pool Meters at Pump Station a

Total corrected volume thru BPX
meters on 6/30/90 .

07/01/90 00:03:46

fIETER ST * FE0510 LG5 SUNIW > IPX

SILRT TIME  06/30/90 00:00:00

SIP TIME  06/30/90 24:00:0?
T
A Rer FE051A
SIART 44289880 20883230
SIcP 15000022 2112064
JTOTAL 719142 237324
METER fIETER QREST
;10 RLSES I-FACT8
3,6'T
707
FEOS1A 203.64
FE051S 205.22
FE-0510 206.50

GsS TOAS

»

F=0518 FE0510
20354082 1498152
20585965 1748093

231883 240941
GAC ISSIR
(€282 G

244401A* *744 408

23879 ' 38805

2574057 257403

7V4 0616

740608 740616

AR 60/

SG THP 1252

ST AFRGE
203 )IEHP (OEGE) 125t
FRES (PSIG)

04

P. |PS1A) 1141 VAR (X)

CPih- Irbo0O0S't

c =-M- 0.3>707£
cep 2 <M"T/d.r

flOV VEItniEt ABRNE

THP FRESS SG SG.
& P3G 60/60 ' THP
1258 &G 0.8797 1252
1258 S0 0.8797 125.2
1258 @ 0.8797 125.2



Meter Proof Report

BPX Metal 51A

B6/30/ATQ:10[43 6/30/%0
fIETER PSO9F RERCRT « IPX
AETER 10 - FE-051A

PIOOF TYPE AJUTOIATIC

AVERACE ABRCGE ARCE
ETER FRESS  (PSIG) 0  FOR FES (PSIG) 55 S6 QREED 0836
EER THIP (OEGD) 1299 FORTHP (BG) 1209  SG RV 0.8538
AO/ RAE  (IPH) 10335 SG THP ((BE® 1293
TOTAL TRIAL fIETER fIETER RO RO

RU L-R RL PULSES 1/K FACTCR PG TBW PG THP

6 15268 15267 30535 0.00491261 6l 130.1 373 130.1

7 15266 15265 30531 0.00491326 6L 130.1 57 130.1

15268 15265 30533 0.00491296 60 129.9 3 1299
é 15268 15265 30533 0.00491296 6l 129.8 53 129.8
10 15268 15263 30531 0.00491320 &0 129.6 2 129.6
61 12<Mm 93

ACTUAL OEVIATION VAS 0.0131 OF 5 GOSEQUNVE RUS QJr - 10 TOTAL RUIS.

ALONMBE OEVIATIO 0.0201

PROER IASE \QAUME |I BRS (SV 1-2) 149.80676 PROVER

PROER VOL R KR THIP AID PRES 145.39465 CIsPa0 » 1.00130

ABRCE NETER PULSES AR RU 30532.6 " PFR -« 1.00008

ABRACE NETEHR PULSES AR RU 29593.7 (APR » 1.00030

(QORECTEO KR PRESS 1 THIP) CILP&0 « 0.96892

AERNCE fIETER FACTCR (88LS FER PUSE)  ojifmnn

TRAISNITTEO FACTCR (PP6) y (C203 IETER

FACTCR fROI PREMIOUS FROOF CPLH0 * 1.00034

FACTCR FRAl IETER Q.RE 203.74 CTIHE0 « 0.96892 /

DIffEREICE FRM fIETER G.RE 0.10S

S.G&O RO/
aR RATE
08314 10349
0.8807 10825
08804 10343
0.8803 10368
0.8835 10290
0.50° SF

201)7

anr pse - (203.]



Meter Proof Report

ACTUAL OEVIATION VAS 0.0181 (r 5 COSEQUTIVE RUS QJF F 5 TOTAL RUIS.

ALLOVAILE OEVIATION  0.0201

FROER IASE VAUUIE 11 QLS [SV 1-2} 149.80676

FROER VOL QIR KR THIP AO FRESS  145.45/66

AFRCE fIETER PUSES FRR RU 30783.4
AERACGE fIETER PUSES FRR RU 29850.7

(QORRECTED KRR PRESS | THIP)

AERAE fIETER FACTCR (BBLS AR PULSH)

TRAISAITTED | FACICR (PP8) ' 205.22

FACTCR FRCH PREMICUS FROCF 285712f
FACTCR FRO1 fIETER QLRE 205.21

8IFFEREICE ARl fIETER QRE 0.821

PROER
CISPa0 * 1.00128
PR -+ 1.00008
AR * 1.00029
CILPE0 * 0.96937

fIETER
CPLASD * 1.00034 ~
CILAQ * 0. 969377

BPX Meter 51B
&/30/90
fIETER FROCF REFCRT - IPX
ETER ID - FE0511
FROCE TTPE AUTCRATIC
AVERAGE ' ARGE AVERAGE
fIETER FRESS (PSIG) 0  FROMR FES (PSIG) 5 S6 GQREE 08804
fEER THP (CBGH) 1289 FROAR THP (CBGH) 1289  SG. RV 0.8539
AOV RATE ' (BFH) 10297 SG THP (CBH) 1284
TOTAL TRIAL ER ER FOR  FOR  SGO
RU L-R RL  PUSS FCICR ~ PSG THP PSG TP OR
1 15304 15300 30784 000487276 0 1290 5 1200 08812
2 15302 15388 30780  0.00487340 0 1290 3 1200  0.8807
3 15391 15393 30784  0.00487275 0 1289 P 1289  0.8800
4 15303 15301 30784  0.00487270 0 1289 5 1289 08802
5 1532 15393 30785  0.00487254 6 1288 2 1288  0.8800
60 51 ns.» dffloZl

RO/

10305

10270

10366
10280



R I

A Nl 2 Meter Proof Report
BPX Meter 5ID
6/30/90
36/37121:01:09
(IETER FROCF RERCRT « (P
fIETER 10 - FE-0510
PROCF TYFE AUTCRATIC
AERXGE AERXCGE AERCE
AFTER FRES  (PSIS) Y FROER FRSSS (PSIG) 51 SG COREI 0.8802
fIETER TEAP  (CEGH) 1287 FROERR TEAP (CEGH) 1287  SG RY 0.8538
ROY RATE (IPK) 10382 SG TP (B 1281
TOTAL TRAL AETER AR  FOR FROER  S.G.60 ROV
RU LR RL PUSES 11 FACICR PSG =P PSG TEAP aR RAE
3 « 15190 15(89 30979  0.00(8(208 6l 128.8 5 128.8 0.8799 10316
A 15186 15(89 30975  0.00(8(269 6L« 1286 5 128.6 0.879(  10(02
5 15(88 15(87 30975  0.00(8(275 6l 1286 % 128.6 0.8806  10(23
6 15(91 15(87 30978  0.00(8(228 &0 1287 53 128.7 0.8805  103(7
7 1589 * 15(85 3097(  0.0048(293 &0 128.9 5( 128.9 0.8807  10(25
. 0hri
. *Z. £i ["_A)” 1*3 .7 0,8 80*2 A
ACTUAL OEVIATIOl YAS 0.0171 GF 5 QOISECUTMVE RUS QFF & 1 TOIA. RUS
0.020S
'PROVER IASE VALKE |1 IILS (SV 1-2) 1(9,80676 FROER
PROER VOL GOR KR TEP AD FRESS 145.(6800 CTSPeD « 1.00128
AERGE AETER PUSES AR RU 30976. 2" PFR  « 1.00008
AERXGE AETER PUSES FER RU 30039.5 CAFR * 1.00031
(CORRECTEOD KRR FRESS A TEAP) CILPED * 0.969(2
AERAGE AETER FACTCR (BBLS FER PUSE) . .ooj sii 6 r 0«.I
TRAISAITTEO K FACTCR (PPI) AETER
FACTCR FROA PREMOLS FROF 206.51 CPLABD » 1.00035
FACTCR FROA AETER ARE 206.33 CILAGD m 0.969(2 =(Z20G.501)
OFFEREICE FROA AETER ARE 0.081



APPENDIX V

Listing of Some of the Metering Problems Found by AOGCC Personnel

General Ccmnents

At sane of the Cook Inlet area LACT facilities, meter maintenance is lax at
times. When contacted by AOGCC regarding metering, the operators are very
responsive.

On the North Slope, the metering system originally installed at PS//1 pushed
"state-of-the-art" to new limits. While the equipment was excellent, it was not
being operated properly — perhaps the maintenance was higher than envisioned.
In early to mid-1981, Alyeska set up a separate measurement group. Since then
we have had good cooperation from Alyeska, and major metering problems have been
virtually non-existent.

ARCO has established a Kuparuk River Unit measurement group and a Prudhoe Bay
measurement group. BPX has a measurement group for the Endicott Field.

We believe that the LACT facilities at the North Slope fields have excellent
equipment, and are being used and maintained properly.

McArthur River Field

09/20/79 - found that data had been changed on the meter proving report form
after it was signed by our inspector.

11/80 - insisted that Cook Inlet Pipeline Company use the API tables 5A and 6A
for correction of gravity and temperature of the fluid, respectively.

07/07/90 - an incorrect pressure correction factor was used in the meter factor
calculation. A corrected measurement ticket has been issued.

Middle Ground Shoal
01/22/79 - found error in calculation of one of Shell's LACTmeters.
01/16/80 - letter to Shell regarding inadequate meters.

06/03/82 - an AOGCC inspector found the isolation block valveleaking which
results in incorrect meter factors.

06/25/84 - letter to Shell insisting that they maintain their meters in good
repair.



Appendix V, p. 2

ARQO"s Crude Onl Topping Plant - Prudhoe Bay Field

02/22/79 - contacted ARCO regarding erratic meter factors. ARCO was not
concerned. As a result, we setan action limit of 0.0025 between successive
meter factors. The temperature compensator was found to be worn.

03/31/81 - found that ARCO used the wrong master meter factor.

09/17/81 - our inspector noted that the ATG compensator was 0-150°F, the ol
being metered was 160°F. They changed the temperature compensator.

04/14/82 - found that ARCO was not using a correction factor for the pressure of
the liquid. They agreed, eventually, and started using it.

08/18/83 - found that the new master meter curves were invalid due to numerous
errors. ARCO had the meters reproved.

Endicott Oil Field

09/88 - we told BP that for theperiod February 17 through August 16, 1984, they
had a problem with metering software. The correction involved anincrease of
396 barrels.

Kuparuk River Field

08/04/83 - letter frcm ARCO this date stating they agreed with us that incorrect
meter factors had been used at startup of the field. They adjusted Kuparuk
production upward by 21,305 barrels.

03/13/85 - letter to ARCO pointing out that they had been using incorrect meter
factors on February 27 due to negligence on ARCO's part. Our letter resulted in
a meeting which brought about minor changes in metering procedure to improve
reliability.

04/26/89 - letter to ARCO concerning use of incorrect average pressure and
temperature correction factor for liguids for meter proof reports.

Milne Point Unit

During the engineering phase of this project, | was asked by Conoco to look at
their proposed metering facilities. | requested some changes in the computer
printout, and insisted they add equipment to preserve the meter pulses in the
event of a power and/or computer failure.

On 11/07/85, for reasons unknown, the computer was "zero-ed" causing a loss of
data. The on-skid gross (pulse) totalizer was used to arrive at the day's
throughput. We were verbally thanked for requiring the "power-off" pulse
totalizer.



Appendix V, p. 3

Prudhoe O il Pool

06/12/81 - called Alyeska's attention to a difference in value of the API
gravity listed on the measurement ticket vs. the gravity used for meter factors.

This was corrected.

07/07/81 - at our Insistence, Alyeska decided to make the oil quality test prior
to proving so the same API gravity valve would be used for meter factor calcula-

tions as would be reported on the run tickets.

09/26/83 - called Alyeska's attention to a discrepancy between the APl gravity
value used for metering vs. that used in the meter factor calculations. They

found the API gravity analyzer needed repair.
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QUANTITY AND QUALITY MEASURBVENTS
CF CRUDE OIL AND GAS IN TEE STATS COF ALASKA

I.  QUESTIONS OF GONCERN

Do quantity and quality determinations of ANS crude oil
produced and transported meet the accuracy requirements
of all parties to custody transfer?

Do all parties to custody transfer have adequate assurance
that standard methods are being employed and the results
are valid?

Are measurements data being collected, processed, and
reported in a form that can be substantiated and is
appropriate for various revenue determinations?

Are improvements in measurement systems and data acquisition
warranted and economically justifiable?

. INTRODUCTION AND SOOPB

These are extremely sensitive questions given the competitive nature of
the petroleum industry and the often adversarial relationship between
the industry and the State of Alaska. There are no quick and easy
answers, but there are says to reduce the friction generated by these
issues.  Kith over four Dbillion dollars in outstanding [litigation
between the petroleum industry and the State, there is obviously room
Cor improvement.

Petroleum  measurements is a complex subject, and one in which
technology has advanced far Dbeyond the comprehension of all except
those dedicated to the  subject. Technological  advances in
instrumentation, data acquisition, and computer sciences has greatly
enhanced  measurements capabilities. The  benefits are great if
appropriate applications of technology are correctly employed. If not,
we are simply deluded by faith in a "black box” and have only gained
the capability to make mistakes much faster.

All petroleum revenues, for both industry and State, are derived from
quantity and quality measurements. Methods of value determination and
financial accounting, though intimately related, are even more complex
and sensitive subjects. The requirements of these subjects determine
"what",  "where", "when", and "how" volume measurements must he made.
However, for the sake of simplicity, the scope of this testimony is
limited strictly to quality and quantity measurements. A Dbasic
knowledge of how the wvalue of crude oil, tariffs, royalties, quality
bank payments, and taxes are determined is essential in analyzing and
understanding volume measurements.



-Crude Oil S Gas Measurements-

Z77.  PERSPECTIVES

If these issues are to be resolved, it is imperative that the different
perspectives be well defined and and the mission of each interested
party respected and understood.

Z1Z. 1  The Industry' $ Perepeotive:

The purpose of the oil and gas industry is to discover, produce,
transport, and refine these State resources to meet energy requirements
in Alaska and the rest of the nation and world. Furthermore, to move
crude and refined products to market in a cost effective manner that
is safe for people and the environment. Rhether this mission is being
accomplished may Dbe arguable from other perspectives, but at least it
is nell defined.

Industry professionals take great pride in the accuracy of meter
systems and reported values. A substantial investment is put into these
systems because they are the cash register of the business. Advanced
technology is employed to produce the most accurate results possible,
and every attempt is made to meet or exceed industry standards as set
forth by API, ASTH, ISO and other international standards setting
organizations.

Measurements within the Alaskan oil and gas network is a complex task.
The product wvaries widely in quality and comes from a number of
different  fields and production companies, each with different
accounting  requirements. Eachproducer has the responsibility of
measuring quality and quantity forcustody transfer from the producing
leases to the transporting carrier. This data and the wellhead price,
by  net-back accounting from the refinery gateprice, determines
ownership value and quality bank payments. Data is also reported to the
State of Alaska for determination of royalty shares and tax liability.
All production is then integrated in the TAPS system for transport to
Valdez. The operators of the TAPS system have the responsibility to all
producers, owners, and the State of Alaska to measure quality and
quantity of the combined input and output for determination of
transportation and  operating costs, taxes, tariffs, and custody
transfer from, and back to the separate owners.

Il. 2 The Stitt' a Porapaotiva:

The State has a dual purpose, two hats to wear. In one hand is the
policeman's hat. It is the State's responsibility to monitor and police
the industry in the Dbest interest of the Alaskan people and
environment. In the other hand is the hard-hat of an oil producer. The
State receives approximately 25% of the wellhead value of the oil in
taxes and royalty payments both in-kind and in-value. It is also the
State's responsibility to maximize the benefits of these revenues for
the people and environment of Alaska. The priority of this paradoxical
mission is not always well defined and wvaries with the political
climate as determined at the polls.
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The  State of  Alaska has interests and obligations similar to
industry's, as a party to custody transfer, but Rith all eight
individual producers and the carriers, not just one. The State ha3 the
added responsibility — of accounting for quality and quantity
measurements by the various requirements of several State agencies,
DOR, DHR, DEC, and others. Royalty payments are made in-value (dollars)
and in-kind (oil). Custody transfer of in-kind payients is made both
xithin the State to local refiners and outside the State. Regulations
and tariffs of intra-State oil is governed by the APUC, xhile inter-
state regulations and tariffs are governed by FERC.

The added complexities of various tax legislation and regulation make
it abundantly clear that the State has many diverse interests in being
assured that the reported quality and quantity values of oil and gas
are valid, as accurate as possible, and standardized. The State has

tasked the  Oil and  Gas Conservation Commission  Rith this
responsibility, along Rith many other duties. Volume measurements is an
intricate, specialized, and highly technical field. It is hard to

imagine the Commission accomplishing this task, in conjunction Rith
other duties, to the satisfaction of all parties involved xithout the
resources, expertise, and technology of contemporary measurements
professionals.

V. SPECIFIC CONCERNS AND RECOMMENDATIONS

IV.1 Validity assuranoe of reported measurements data:

No matter hoH Rell the industry meters oil and gas, all parties to
custody transfer, including the State of Alaska, have the right to
maximize their assurance that reported quality and quantity data are
valid. ~ The Alaskan crude oil netRork contains txo types of meter
systems for the purpose of custody transfer:

1)  LACT systems (Lease Automatic Custody Transfer) designed
for the unattended transfer of liquid hydrocarbons from
producing leases to the transporting carrier.

2) Pipeline systems designed for optimum measurement accuracy
for custody transfer regardless of the volume handled.

The follORing is quoted from The Manual of Petroleurn®Measurement
Standards, APl Chapter 6, section 1, concerning these systems: "The
system must provide a oproper means for net volume determination,
quality determination, and fail-safe and tamper proof operation Hhile
meeting requirements of accuracy and dependability as agreed to by such
mutually concerned parties as the producer, the transporter, the
royalty oxner, and federal, state, and municipal regulatory bodies."
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Assurance that motor systems achieve these criteria can only be
attained from an independent third party monitor with documentable
expertise, experience, and knowledge of the Alaskan petroleum industry.
Employment of a third party monitor (metrologist) is common in the
custody transfer of petroleum products. Measurements records, data, and
computer software are considered proprietary and confidential. An
independent third party monitor can attest to the accuracy of data
sithin specified limits, can document deviations from these limits, and
mitigate disputes and settlements that otherwise Hould proceed to
costly litigation.

V. 2 E xplicitly define measurements requirements of the State of
Alaska and all parties to custody transfer:

Measurements data is used in a variety of revenue determinations, as
well as for resource and environmental management. Each use of
measurements data has its owmn peculiar requirements. Rhat is
appropriate for custody transfer from one company to another may be of
little or no value in determining tax liabilities or meeting regulatory
agency requirements. It is much more costly to dis-integrate a
composite crude oil stream for individual value determination than to
make the appropriate measurements prior to integration.

Each party, and within the State each department or agency, must
specifically define the measurements it requires. This should include
explicitly:

1) Rhat parameters are to be measured.

2) Rhere (physical location) these parameters are measured.

3) Rhen (time 8 frequency) of these measurements.

4) How, by what instruments or methods.

5) Format of rax, reduced, and reported data.

6) Rhat is the degree of surety (quality assurance) of the data.

Cooperation xithin industry and Rith the State Rould be expected, as
clear definitions of requirements are in the economic interest of all
parties. The problem to resolve is not the relatively small value of
quality and quantity measurements in question, but rather saving many
of the costs of settlement and litigation incurred by not having the
appropriate source data.

V. 3 Conduct an internal audit of State departments and agencies
directly involved xith petroleum measurements and revenue
determinations:

An independent audit vreview would assist the explicit definition of
requirements listed in V.2 above, resulting in the ability to
standardize data collection. It Rould also deliniate the State's
contradictory roles as policeman and producer.
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In cases such as measurements, the State's obligations are quite
similar to that of industry. Various State agencies are attempting to
satisfy these obligations without the resources, experience, and
expertise required and wutilized by industry. An independent audit
review of these functions may reveal which should be performed by the
State and which should be contracted to specialist.

To Dbe effective, audit teams would require a broad degree of freedom,
authority, and expertise in specialized areas. They should be composed
of volume measurements experts, royalty and tax accounting experts,
legislators, and be coordinated by an ombudsman.

V. 4 There are areae in measurements where industry and the State
could oooperate to the benefit of both.

One such area is research into the physical and chemical properties of
Alaskan crude oil and gas. AIl will agree these resources are limited
and their efficient and appropriate measurement, use, and conservation
cannot be over estimated.

Crude oil is a composite of a wide spectrum of elemental hydrocarbon
fractions. The physical properties of crude oil vary according to the
chemical composition. The effects of temperature and pressure will
differ from one crude oil to another. In order to facilitate petroleum
measurements extensive testing has been done to determine a "global
crude oil constant” which reflects the average physical properties of
crude oil in general. This global constant is wused in the APl methods
of computing volume correction factors.

A more appropriate constant for the composite of Alaskan crude oil
would undoubtedly be different than the global constant, especially
when the injection of LNG's is considered. This project was last
completed jointly by APl (The American Petroleum Institute) and NBS
(The National Bureau of Standards) over five years (1974 to 1979) at a
cost of $500,000. Given the scientific and professional resources of
industry and the State, research into this, and related subjects,
could be rewarding to both parties.

V.  CONCLUSION

Knowledge and expertise in quality and quantity determinations, and
resultant revenue determinations, is costly and not openly shared. It
is an area where a little knowledge can be dangerous and industry may
understandably fear a deluge of questions, that appear as accusations,
from semi-informed sources. It is the State's (or any party to custody
transfer) right and obligation to question, verify, and obtain maximum
quality assurance of reported measurements data. However, without
knowing what questions to ask, the answers will be irrelevant and only
serve to aggravate an already sensitive issue.
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Validity assurance and standardiz2ation of measurements can best be
obtained through employment of third party professionals. The State
must explicitly define its vrequirements and determine Rhat tasks can
best be accomplished by governmental bodies and wuhere the State's
interest may best Dbe served by utilizing the expertise of private
consultants.  The cost savings of such an investment probably are not in
increased accuracy, but rather in reduced settlement and litigation
costs by having assured, appropriate, and standardized s »urce data.

Resolution of these issues should increase cooperation betxeen the
State and  the petroleum industry, not add to the adversarial
relationship. Hhere cooperation is not possible due to constraints of a
proprietary or confidential nature, an independent third party should
be employed as a monitor or mediator to provide all parties the
necessary surety xithout risking security.

- Late Entry - September 13, 1990:

A CASE 1H POINT: Recent Settlement of the "Amerada Beaa" ligation.

The primary issue resolved Has the price of crude oil at the refinery
gate, of a oproducer/shipper selling crude to a subsidiary refinery.
Once this price dispute Has settled, it remained to recalculate the
nellhead price, by net back accounting wutilizing the 1985 TAPS
settlement method (TSH) of computing tariffs.

As this increased the Hellhead price per barrel, for the previous
thirteen years, the State Departments of Revenue and Natural Resources
must have had to apply this adjusted nellhead price(s) to reported
quantities and qualities, over the same time period, to ascertain an
adjusted value for settlement.

It Hould be enlightening to pose the initial questions in section | of
this testimony to the accounting personnel involved, ~considering
similar settlements may Dbe made xith other parties to the case.
Furthermore, hon much of the costs of this case could have been saved
by having reliable, verifiable, and appropriate source measurements
data?

A settlement is obviously a compromise to avoid further litigation. 1Is
it the refinery gate price that is being compromised or is it total
settlement  value based on volumetric measurements that s being
compromised?
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(epter 3. Alada Natne Clans Siate Ssttleatt
Act of 98B.

[Repealed, § 9 ch 70 SLA 1972]

(hgpter 3. Rigt=oR\ay Lessing AL

Section Section
10. Legislative declaration of policy 140. Payment of rental and costs
15. Powers of the commissioner 170. Forfeiture of lease
20. Grant of right-of-way lease 180. Suits to enjoin or recover damages
30. Abandonment, reduction or impair- for defaults

ment of service of pipeline 190. Application of the Administrative
40. Temporary or emergency service or Procedure Act

temporary abandonment, reduction ~ 200. Judicial review of decisions of com-

or impairment of service by lessee missioner on application
50. Applications for right-of-way leases 20%. Lease savings clause
70. Notice of application 210. Delegation of commissioner's au-
80. Analysis and public hearing thority
90. Multiple applications for same lease 220. C(_)ntinued operation of certain car-
100. Decision on application rers
110. Term of lease 225. Binding effect of covenants

; ; ; 230. Definitions

120. Clg\égr;ants required to be included in %60, Short title
122. Products pipeline leases
130. Right-of-way easements or leases ac-

quired from others

NOTES TO DECISIONS

Applied in Arco Pipeline Co, v. 3.60
Acres, More or Less, 539 P.2d 64 (Alaska
1975).

Sec. 38.35.010. Legislative declaration of policy, (@) The natu-
ral resources of this state in crude oil and natural gas and in its land
for transportation of these resources and their products by pipeline
toward markets both in and out of the state are capable of making a
significant contribution to the general welfare of the people of this
state. It is the policy of this state that 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 enterprise system, and
the careful protection of its incomparable natural environment.

(b) The State of Alaska reserves unto itself all rights, powers, privi-
leges and immunities not preempted by federal interstate commerce
laws and regulations in the right-of-way leasing of any state land for
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pipeline construction, transmission, or operation within its bound-
aries. (8 1ch 72 SLA 1972; am § 1 ch 3 FSSLA 1973)

Collateral references. — 63A Am. 73A C.J.S., Public Lands,§i68 to 70.
Jur. 2d, Public Lands, 8 31 to 34, 113 to
121.

Sec. 38.35.015. Powers of the commissioner. The commissioner
has all powers necessary and proper to implement the policy, pur-
poses, and provisions of this chapter, so as to subserve, as the exercise
of reasoned discretion determines, the public interest, convenience
and necessity, including but not limited to

(1) granting leases of state land for pipeline right-of-waypurposes;

(2) leasing, purchasing, or otherwise acquiring (including condemn-
ing by declaration of taking), easements or other interests in land in
this state for the purpose of utilizing or granting leases of the land,
easements or interests for pipeline right-of-way purposes;

(3) purchasing interests in pipelines in accordance with options in-
cluded in right-of-way leases;

(4) investigating any matters concerning any lessee with a view to
assuring compliance by it with its right-of-way lease, this chapter, and
any other applicable state or federal law;

(5) developing from time to time and maintaining a comprehensive
master plan for pipeline transportation development;

(6) developing and promoting programs to foster efficient, economi-
cal, and safe pipeline transportation services in the state;

(7) coordinating the activities of the commissioner under this chap-
ter with the transportation and other relevant activities of other pub-
lic agencies and authorities;

(8) constructing, extending, enlarging, improving, repairing, ac-
quiring, operating, or engaging in transportation, service, or sale by
any pipeline or providing for these by contract, lease, or other ar-
rangement on those terms that the commissioner may consider neces-
sary, convenient or desirable with any agency, corporation, or person,
including but not limited to any carrier or ar.v state agency, when the
commissioner determines that a lessee carrier is not willing to under-
take and complete the action within a reasonable time, and to sell,
lease, grant, and dispose of any property constructed or acquired in
the exercise of this power. (8 3 ch 72 SLA 1972, am 8 25— 27ch 3
FSSLA 1973, am 8§ 38 ch 127 SLA 1974)

Revisor's notes. — Formerly AS
38.05.020(c). Renumbered in 1984.
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§ B3I Public Land §B.IH.M
NOTES TO DECISIONS

Construction of state icobc provision
reserving right to grant right-of-way.
— Provision in a lease issued by the State
of Alaska, division of lands, expressly re-
serving the right to grant an easement or

was construed to include an interagency
transfer of a right-of-way to the Depart-
ment of Transportation and Public Facili-
ties. Wessells v. State, Dep’Lof Hwys., 562
P.2d 1042 (Alaska 1977).

right-of-way across the leased property

Sec. 38.35.020. Grant of right-of-way lease, (a) Rights-of-way
on state land including rights-of-way over, under, along, across, or
upon the right-of-way of a public road or highway or the right-of-way
of a railroad or other public utility, or across, upon, over, or under a
river or other body of water or land belonging to or administered by
the state may be granted by noncompetitive lease by the commis-
sioner for pipeline purposes for the transportation of oil, products or
natural gas under those conditions prescribed by law or by adminis-
trative regulation. Except to the extent authorized by an oil and gas
lease or unit agreement approved by the state, no person may engage
in any construction or operation of any part of an oil, products, or
natural gas pipeline, which in whole or in part is or is proposed to be
on state land unless that person has obtained from the commissioner a
right-of-way lease of the land under this chapter.

(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.

(©) The commissioner may provide in a lease issued under this sec-
tion that a lessee may, with the approval of the commissioner, use
materials from state land when necessary to protect state land and
resources from the dangers or hazards resulting from damage caused
by a pipeline disaster or emergency. If the commissioner approves the
use of state materials under this subsection, the materials remain the
property of the state until the material is sold to the lessee in accor-
dance with the provisions of the lease. However, the approval does not
transfer responsibility for clean up of the materials to the state. (8 1
ch 72 SLA 1972; am 8§ 2ch 3FSSLA 1973; am 8 2ch 119 SLA 1986)

Effect of amendments. — The 1986 legislation. Hence, substantive amend-
amendment added subsection (c). ments to AS 38.05 could not be applied to

Opinions of attorney general. — The
lease conversion provisions enacted by
1977 legislation (88 12, 13, ch. 138, SLA
1977, as amended by § 21, ch. 182, SLA
1978) applied only to those leases entered
into under the substantive statutory pro-
visions which were amended by the 1977

a lease which was not authorized by the
leasing provisions of AS 38.05, but rather
by the leasing provisions of this chapter,
and the state was not estopped from chal-
lenging the validity of the terms of a
wrongfully converted lease. December 10,
1985, Op. Att'y Gen.
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(gpter 3. Alada Natave Clans Seie Ssttlerait
Act of 98B.

[Repealed, 9 9 ch 70 SLA 1972]

(hepter 3. Rigt=oR\ay Lessirg AL

Section

Section

10.
15
20.
30.

40.

50.

70.
80.

0.
100.
. Term of lease

. Covenants required to be included in

88 BE

Legislative declaration of policy
Powers of the commissioner
Grant of right-of-way lease
Abandonment, reduction or impair-
ment of service of pipeline
Temporary or emergency service or
temporary abandonment, reduction
or impairment of service by lessee
Applications for right-of-way leases
Notice of application
Analysis and public hearing
Multiple applications for same lease
Decision on application

lease

. Products pipeline leases
. Right-of-way easements or leases ac-

quired from others

NOTES TO

Applied in Arco Pipeline Co. v. 3.60
Acres, More or Less, 539 P.2d 64 (Alaska
1975).

140.
170.
180.

190.
200.

205.

210.
220.
225.

230.
260.

Payment of rental and costs
Forfeiture of lease

Suits to enjoin or recover damages
for defaults

Application of the Administrative
Procedure Act

Judicial review of decisions of com-
missioner on application

Lease savings clause

Delegation of commissioner’'s au-
thority

Continued operation of certain car-
riers

Binding effect of covenants
Definitions

Short title

DECISIONS

Sec. 38.35.010. Legislative declaration of policy, (a) The natu-
ral resources of this state in crude oil and natural gas and in its land
for transportation of these resources and their products by pipeline
toward markets both in and out of the state are capable of making a
significant contribution to the general welfare of the people of this
state. It is the policy of this state that 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 enterprise system, and
the careful protection of its incomparable natural environment.

()

The State of Alaska reserves unto itselfa’l rights, powers, privi-

leges and immunities not preempted by federal interstate commerce
laws and regulations in the right-of-way leasing of any state land for
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pipeline construction, transmission, or operation within its bound-
aries. (8 1ch 72 SLA 1972, am 8 1 ch 3 FSSLA 1973)

Collateral references. — 63A Am. 73A C.J.S., Public Lands, 8 68 to 70.
Jur. 2d, Public Lands, & 31 to 34, 113 to
121.

Sec. 38.35.015. Powers of the commissioner. The commissioner
has all powers necessary and proper to implement the policy, pur-
poses, and provisions of this chapter, so as to subserve, as the exercise
of reasoned discretion determines, the public interest, convenience
and necessity, including but not limited to

(1) granting leases of state land for pipeline right-of-way purposes;

(2) leasing, purchasing, or otherwise acquiring (including condemn-
ing by declaration of taking), easements or other interests in land in
this state for the purpose of utilizing or granting leases of the land,
easements or interests for pipeline right-of-way purposes;

(3) purchasing interests in pipelines in accordance with options in-
cluded in right-of-way leases;

(4) investigating any matters concerning any lessee with a view to
assuring compliance by it with its right-of-way lease, this chapter, and
any other applicable state or federal law;

(5) developing from time to time and maintaining a comprehensive
master plan for pipeline transportation development;

(6) developing and promoting programs to foster efficient, economi-
cal, and safe pipeline transportation services in the state;

(7) coordinating the activities of the commissioner under this chap-
ter with the transportation and other relevant activities of other pub-
lic agencies and authorities;

(8) constructing, extending, enlarging, improving, repairing, ac-
quiring, operating, or engaging in transportation, service, or sale by
any pipeline or providing for these by contract, lease, or other ar-
rangement on those terms that the commissioner may consider neces-
sary, convenient or desirable with any agency, corporation, or person,
including but not limited to any carrier or any state agency, when the
commissioner determines that a lessee carrier is not willing to under-
take and complete the action within a reasonable time, and to sell,
lease, grant, and dispose of any property constructed or acquired in
the exercise of this power. (8§ 3ch 72 SLA 1972, am 8 25— 27ch 3
FSSLA 1973, am § 38 ch 127 SLA 1974)

Revisor's notes. — Formerly AS
38.05.020(c). Renumbered in 1984.
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NOTES TO DECISIONS

Construction of 9tate lease provision
re. srving right to grant right-of-way
— Provision in a lease issued by the State
of Alaska, division of lands, expressly re-
serving the right to grant an easement cr

W89 construed to include an interagency
transfer of a right-of-way to the Depart-
ment of Transportation and Public Facili-
ties. Wessells v. State, Dep't of Hwys., 562
P.2d 1042 (Alaska 1977).

right-of-way across the leased property

Sec. 38.35.020. Grant of ri{(ht-of-way lease, (a) Rights-of-way
on state land iincluding rights-of-way over, under, along, across, or
upon the right-of-way of a public road or highway or the right-of-way
of a railroad or other public utility, or across, upon, over, or under a
river or other body of water or land belonging to or administered by
the state may be granted by noncompetitive lease by the commis-
sioner for pipeline purposes for the transportation of oil, products or
natural gas under those conditions prescribed by law or by adminis-
trative regulation. Except to the extent authorized by an oil and gas
lease or unit agreement approved by the state, no person may engage
in any construction or operation of any part of an oil, products, or
natural gas pipeline, which in whole or in part is or is proposed to he
on state land unless that person has obtained from the commissioner a
right-of-way lease of the land under this chapter.

(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.

(©) The commissioner may provide in a lease issued under this sec-
tion that a lessee may, with the approval of the commissioner, use
materials from state land when necessary to protect state land and
resources from 'the dangers or hazards resulting from damage caused
by a pipeline disaster or emergency. |f the commissioner approves the
use of state materials under this subsection, the materials remain the
property of the state until the material is sold to the lessee in accor-
dance with the provisions of the lease. However, the approval does not
transfer responsibility for clean up of the materials to the state. (8 1
ch 72 SLA 1972; am 8 2ch 3FSSLA 1973; am § 2ch 119 SLA 1986)

Effect of amendments. — The 1986 legislation. Hence, substantive amend-

amendment added subsection (c).
Opinions of attorney general. — The
lease conversion provisions enacted by
1977 legislation (8ii 12, 13, ch. 138, SLA
1977, as amended by 8§ 21, ch. 182, SLA
1978) applied only d those leases entered
into under the subntantive statutory pro-
visions which were amended by the 1977

ments to AS 38.05 could not be applied to
a lease which was not authorized by the
leasing provisions of AS 38.05, but rather
by the leasing provisions of this chapter,
and the state was not estopped from chal-
lenging the validity of the terms of a
wrongfully converted lease. December 10,
1985, Op. Att'y Gen,
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(h) The issuance of a conditional lease does not prevent the commis-
sioner from issuing other conditional or unconditional leases for the
same right-of-way. A conditional lease may be revoked at any time
that the commissioner determines that the applicant or conditional
lessee will not be fit, willing, and able to perform during the term of
the lease or when another applicant or conditional lessee is deter-
mined to be fit, willing, and able to perform under an application or
lease for all or part of the right-of-way. An applicant or conditional
lessee accrues no rights, including preference or priority rights, to a
particular right-of-way until the commissioner makes a determina-
tion that the applicant or conditional lessee is then fit, willing, and
able to perform the transportation or other acts proposed under (a) of
this section.

(i) The commissioner shall insert a provision implementing the re-
quirements of (a)(5) of this section into each agreement entered into
by the commissioner for the construction and operation of a pipeline
within the state. (8 1 ch 72SLA 1972; am § 9ch 3 FSSLA 1973, am
§& 1 2 ch 51 SLA 1987)

Effect of amendments. — The 1987 “"these" preceding "determinations" and
amendment in subsection (al inserted "in inserted "under (a) of this section" and
a written finding" in the first sentence, added the second and third sentences; re-
added paragraph (5), and made minor wrote subsection (c); and added subsec-
punctuation changes; in subsection (b) in  tions (d)  (i).
the first sentence substituted "the" for

Sec. 38.35.110. Term of lease. Each lease of state land for pipe-
line right-of-way purposes must contain a provision that the lease
shall run for a specified term of not greater than 30 years, and shall be
renewable for additional periods of up to 10 years each, so long as the
lessee is in commercial operation and is in full compliance with all
state law, including but not limited to state law pertaining to regula-
tion and taxation of the pipeline facility, and is in compliance with all
terms of the lease. In making this determination the commissioner
shall take into consideration the cost of the proposed pipeline, its
useful life, and the probable financing requirement for the proposed
pipeline. (8 1 ch 72 SLA 1972; am 8 10 ch 3 FSSLA 1973)

Sec. 38.35.120. Covenants required to be included in lease,
(@ A noncompetitive lease of state land for a right-of-way for an oil or
natural gas pipeline valued at $1,000,000 or more may be granted
only upon the condition that the lessee expressly covenants in the
lease, in consideration of the rights acquired by it under the lease,
that

(1) it assumes the status of and will perform all of its functions
undertaken under the lease as a common carrier and will accept,
convey, and transport without discrimination crude oil or natural gas,
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depending on the kind of pipeline involved, delivered to it for trans-
portation from fields in the vicinity of the pipeline subject to the lease
throughout its route both on state land obtained under the lease and
on the other land; however, a lessee who owns or operates a natural
gas pipeline subject to regulation either (A) under the Natural Gas
Act (15 U.S.C. 717 et seq.) of the United States, or (B) by the state or
political subdivisions with respect to rates and charges for the sale of
natural gas, is, to the extent of that regulation, exempt from the
common carrier requirement in this paragraph; it will accept, convey,
and transport crude oil or natural gas without unjust or unreasonable
discrimination in favor of one producer or person, including itself, as
against another but will take the crude oil or natural gas, depending
on the kind of pipeline involved, delivered or offered, without unrea-
sonable discrimination, that the Alaska Public Utilities Commission
shall, after a full hearing with due notice to the interested parties and
a proper finding of facts, determine to be reasonable in the perfor-
mance of its duties as a common carrier;

(2) it will interchange crude oil or natural gas, depending on the
kind of pipeline involved, with each like common carrier and provide
connections and facilities for the interchange of crude oil or natural
gas at every locality reached by both pipelines when the necessity
exists, subject to rates and regulations made by the appropriate state
or federal regulatory agency;

(3 it will maintain and preserve books, accounts, and records and
will make those reports that the state may prescribe by regulation or
law as necessary and appropriate for purposes of administration of
this chapter;

(4 it will accord at all reasonable times to the state and its autho-
rized agents and auditors the right of access to its property and
records, of inspection of its property, and of examination and copying
of records;

(5) it will provide connections, as determined by the Alaska Public
Utilities Commission under AS 42.06.340, to facilities on the pipeline
subject to the lease, both on state land and other land in the state, for
the purpose of delivering crude oil or natural gas, depending on the
kind of pipeline involved, to persons (including the state and its politi-
cal subdivisions) contracting for the purchase at wholesale of crude oil
or natural gas transported by the pipeline when required by the public
interest;

(s) it shall, notwithstanding any other provision, provide connec-
tions and interchange facilities at state expense at such places the
state considers necessary if the state determines to take a portion of
its royalty or taxes in oil or natural gas;

(7) it will construct and opera.te the pipeline in accordance with
applicable state laws and lawful regulations and orders of the Alaska
Public Utilities Commission;
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(8) it will, at its own expense, during the term of the lease

(A) maintain the leasehold and pipeline in good repair;

(B) promptly repair or remedy any damage to the leasehold;

(C) promptly compensate for any damage to or destruction of prop-
erty for which the lessee is liable resulting from damage w or destruc-
tion of the leasehold or pipeline;

(9 it will not transfer, assign, or dispose of in any manner, directly
or indirectly, or by transfer of control of the carrier corporation, its
interest in a right-of-way lease, or any rights under the lease or any
pipeline subject to the lease to any person other than another owner of
the pipeline (including subsidiaries, parents and affiliates of the
owners), except to the extent that the commissioner, after consider-
ation of the protection of the public interest (including whether the
proposed transferee is fit, willing and able to perform the transporta-
tion or other acts proposed in a manner that will reasonably protect
the lives, property and general welfare of the people of Alaska), autho-
rizes; the commissioner shall not unreasonably withhold consent to
the transfer, assignment or disposal;

(10) it will file with the commissioner a written appointment of a
named permanent resident of the state to be its registered agent in the
state and to receive service of notices, regulations, decisions and or-
ders of the commissioner; if it fails to appoint an agent for service,
service may be made by posting a copy in the office of the commis-
sioner and filing a copy of it in the office of the lieutenant governor
and by mailing a copy to the lessee’s last known address;

(11) the applicable law of this state will be used in resolving ques-
tions of interpretation of the lease;

(12) the granting of the right-of-way lease is subject to the express
condition that the exercise of the rights and privileges granted under
the lease will not unduly interfere with the management, administra-
tion, or disposal by the state of the land affected by the lease, and that
the lessee agrees and consents to the occupancy and use by the state,
its grantees, permittees, or other lessees of any part of the right-of-
way not actually occupied or required by the pipeline for the full and
safe utilization of the pipeline, for necessary operations incident to
land management, administration, or disposal,

(13) it will be liable to the state for damages or injury incurred by
the state caused by the construction, operation or maintenance of the
pipeline and it will indemnify the state for the liabilities or damages;

(14) it will procure and furnish liability and property damage in-
surance from a company licensed to do business in the state or furnish
other security or undertaking upon the terms and conditions the com-
missioner considers necessary if the commissioner finds that the net
assets of the lessee are insufficient to protect the public from damage
for which the lessee may be liable arising out of the construction or
operation of the pipeline.
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(b) For aright-of-way lease granted under this chapter for an oil or
natural gas pipeline valued at $1,000,000 or more to be valid and of
legal effect, it must contain the terms required to be inserted under
the provisions of AS 38.35.110 — 38.35.140. An oil or natural gas
pipeline right-of-way lease granted under this chapter that does not
contain the required terms is null and void and without legal effect
and does not vest any interest in state land or any authority in the
carrier granted the lease.

(©) The commissioner may insert in any right-of-way lease other
reasonable provisions and conditions required by the public interest.

(d) The lease will also contain terms and conditions that are reason-
ably necessary to obligate the lessee, to the extent reasonably practi-
cable, to

(1) prevent conflicts with other existing uses of the land involving a
superior public interest;

(2) protect state and private property interests;

(3) prevent any significant adverse environmental impact, includ-
ing but not limited to the erosion of the surface of the land, and
damage to fish and wildlife and their habitat;

(4) restore and revegetate during the term and at termination of
the lease; and

(5) protect the interests of individuals living in the general area of
the right of way who rely on the fish, wildlife, and biotic resources of
the area for subsistence purposes.

(e) In the event the commissioner proposes to offer a lease or leases
to two or more lessees for the same pipeline, the commissioner may
include terms in the lease or leases which establish the limit of the
obligations and liabilities of each lessee arising under this chapter or
under the lease or leases. (8 1ch 72 SLA 1972, am 8 11 ch 3FSSLA
1973, am & 2, 3 ch 110 SLA 1981, am § 69 ch 59 SLA 1982)

Revisor's notes. — Former (f) of this
section was renumbered as AS 38.35.122
in 1984.

Sec. 38.35.122. Products pipeline leases. The commissioner has
discretion to include any or all of the terms set out in AS 38.35.120 in
leases of state land for products pipeline right-of-way purposes. (s11
ch 3 FSSLA 1973)

Revisor's notes. — Formerly AS
38.35.120(0. Renumbered in 1984.
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Effect of amendments. — The 1986
amendment added the last two sentences
in subsection (b).

Sec. 38.35.150. Additional provisions oflease. (Repealed, 8 14 ch 3
FSSLA 1973]

Sec. 38.35.160. Transfer ofright-of-way lease, certificates, or pipe-
line. [Repealed, § 15 ch 3 FSSLA 1973]

f Sec. 38.35.170. Forfeiture of lease. Failure to begin construction
of the pipeline facility within a reasonable time of the granting of a
right-of-way lease under this chapter for reasons within the control of
the lessee or failure of an owner of an interest in the granted right-of-
way substantially to comply with the terms of the right-of-way shall
be grounds for forfeiture of the right-of-way interest of the lessee or
owner in an action brought by the commissioner in the superior court.
Before the commencement of any action for forfeiture of an interest in
a right-of-way under this section, the commissioner shall give the
lessee or owner of the interest notice in writing of the alleged default
and shall not commence the proceeding unless the lessee or owner of
the interest has failed to initiate good faith efforts to cure the default
within 60 days of the notice of the alleged default. (8 1 ch 72 SLA
1972; am § 16 ch 3 FSSLA 1973)

Sec. 38.35.180. Suits to enjoin or recover damages for de-
faults. (@) When in the judgment of the commissioner a person has
violated or is about to violate a provision of this chapter or an obliga-
tion, condition, or provision of a right-of-way lease, the attorney gen-
eral, on advice of the commissioner, shall seek a prohibition or manda-
tory injunction from the superior court to remedy the violation.

(b) A penalty imposed by the provisions of a right-of-way lease is-
sued under this chaptermay be enforcedin the superior court by
proceedings in personam against the lesseecarrier, or,in thecase of a
lien, by proceedings in rem against any of the lessee carrier’s prop-
erty.

(c) Neither this section nor the state’s obtaining an injunction or
recovering penalties extinguishes any civil cause of action arising out
of a violation of this chapter or the provisions of a right-of-way lease.
(81 ch 72 SLA 1972, am 8§ 17 ch 3 FSSLA 1973

Sec. 38.35.190. Application of the Administrative Procedure
Act. (@) AS 44.62.010 — 44.62.320, 44.62.640 and 44.62.650 apply to
regulations adopted by the commissioner under the authority of this
chapter.

(b) [Repealed, §& 18 ch3 FSSLA 1973.]

(©) [Repealed, & 18 ch3 FSSLA 1973]

i(63)



SEP 1 0 1990

RIGHT-OF-WAY LEASE FOR THE

TRANS-ALASKA PIPELINE

O ffered by the Commissioner of the Department of

N atural Resources on behalf of the State of Alaska, having
determined pursuant to AS 38.35.100 that a pipeline
right-of-way lease may be offered to the applicants that
applied on March 7, 197~> for a pipeline right-of-way lease
across State lands under AS 38.35 for the Trans-Alaska
Pipeline, namely:

Amerada Hess Corporation

ARCO Pipe Line Company

Exxon Pipeline Company

Mobil Alaska Pipeline Company

P hillips Petroleum Company

Sohio Pipe Line Company

Union Alaska Pipeline Company



TABLE OF CONTENTS

Section
1. Grant of Right-of-W ay .o,
2. Duration of Right-of-W ay .ccceeeviiiiiiiiviiieene,
3. Rental.
4. COMMON C A FTIE Ittt
5. Interchange oOf O il .
6. Books, Accounts and Records; Access

to Property and RecordsS.....ccccccerrennns
7. Connections for Delivery ..
8. Connections for State-Owned O il......ccccuee.

9. Compliance with State Laws and with
Regulations and Orders of the
Alaska Pipeline Commission

10. Damage or Destruction of Leasehold
or Other Property.....iiiiiiiiienininninnn,

11. Transfer, Assignment, or other Dis-
POSItION i

12. Appointment of Agent for Service of
P rOCESS

13. Indem nification of the State;

Liabilities or Damages Arising
where there is Concurrent Use

14. Liability and Property Damage
Insurance, Security, Undertaking
OF GUATANTY oo

15. Lands Condemned under AS 38.35.130.........

16. Construction Plans and Quality
Assurance Program ...

17. Reservation of Certain, Rights to
the S tate o,

18. Reimbursement of State ExpensesS..........



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Right of the State to Perform ...........ccoceen.

Breach; Extent of Liability of

Valdez Terminal Facility ...oooociiiiiiiiiiininnnnnn,

Duty of Lessees to Prevent orAbate....

Compliance with Notice toProceed

Temporary Suspension Orders of the
Pipeline Coordinator.....cccoeeeeienennn.

Appeal Procedure........ccconnnnnnnn.

Requests to Resume; AppealS...eieenne.

Liability of the State..oiiiiiiiiiiiniinnn,

Local Hire e,

Release of Right-of-Way..ccooeiiiiiiiiiiiicneen

Forfeiture of Lease€...oierienrennnns

Agreements AmMONg LESSEEeS....iiiiiiiiiiiieennnnn.

Rights of Third Parties .,

Covenants Independent...............

Waiver not ContinUINg ..ccccceeeeiieiiiieiiiiciie e,

Remedies Cumulative; Equitable R elief..

Section HeadingS.....oooccvvveviiieiieeiennnnn,

Interpretation of Lease....ccccovveeeiiiiiiveiennnnnnnn.
MuUltiple CoOPieS i,
Authority to Enter Agreement.........ccccceen.

E xhibits; Incorporation of Certain
Documents by Reference; Other
E XNibDitS oo

Lease not a Waiver of any State

Regulatory POWEer....ccooiiiiiiiieeieeeiee e,

Binding Effect of Covenants......................

17

18

20

21

21

21

22

22

25

25

25

25

25

25

25

26

26

27

27



RIGHT-OF-WAY LEASE FOR THE TRANS-ALASKA PIPELINE

This lease is entered i .0 as of this 3rd day of

May , 1974 (hereinafter referred to as the "E ffective
Date"), by the State of Alaska (hereinafter referred to as
the "State"), acting through the Commissioner of Natural
Resources (hereinafter referred to as the "Commissioner"),
and by

Amerada Hess Corporation, a Delaware Corporation,
ARCO Pipe Line Company, a Delaware Corporation,

Exxon Pipeline Company, a Delaware Corporation,

Mobil Alaska Pipeline Company, a Delaware Corporation,
P hillips Petroleum Company, a Delaware Corporation,
Sohio Pipe Line Company, a Delaware Corporation,

Union laska Ripeline Company, a California

orporation,

(hereinafter sometimes referred to as the "Original Lessees") .

It is the intent of the parties that, in the performance
of this Lease, the following principles shall apply;

(1) In the construction (including, but not limited to,
design), operation, maintenance (including but not
limited to a continuing and reasonable program of
preventative maintenance) and termination of the
Pipeline, Lessees shall employ the best practicable
technology available and use all practicable means
and measures to preserve and protect the environ-
ment, as provided in this lease.

(2) The parties shall protect environmental amenities
and values within the practicable bounds of economic
and technical feasibility and in accordance with
applicable State policies. In so doing, the parties
shall take into account, among other considerations,
the following:

(a) The benefit or detriment to persons, property
and the environment that may be anticipated
to result from a proposed course of conduct.

(b) The particular environmental technical, and
economic benefits or detriments reasonably
expected to flow from a proposed course of
conduct.

hOTE: Terms having special meaning are defined in the body
of this Lease or in Exhibit "A" hereof. Such terms
are capitalized herein.



(3) Lessees shall manage, supervise, and implement the
construction, operation, maintenance and termination
of the Pipeline in accordance with the best practic-
able engineering technology available, particularly
with regard to permafrost and seismic areas, to the
extent allowed by the state of the art and the
development of technology. In the exercise of these
functions, Lessees consent and shall submit to such
review, inspection, and compliance procedures
relating to construction, operation, maintenance,
and termination of the Pipeline as are provided for
in this Lease and other applicable authorizations.

1. Grant of Right-of-W ay

~d~. Pursuant to the provisions of AS 38.35, the
Alaska Right-of-Way Leasing Act, as amended, and for and in
consideration of the annual rental fee prescribed in Section 3
hereof and the covenants herein contained to be kept and per-
formed on the part of the Lessees and subject to the condi-
tions and requirements herein contained, the State hereby
grants to the Original Lessees, for the period of Ilimited
duration prescribed in Section 2 hereof and for the purpose
prescribed in Subsection "c" of this section, a right-of-way
(hereinafter referred to as the "Right-of-Way") for a pipe-
line with its Related Facilities (such pipeline and Related
Facilities being hereinafter referred to as the "Pipeline") ,
the width and location thereof being subject to the provisions
of Subsection "d" hereof, across, through and upon State land
now owned or hereafter acquired (hereinafter sometimes referred
to as "State Land"), along the General Route of the Pipeline
shown in the application and accompanying alignment and Related
Facility site location drawings referred to in Exhibit "B"
hereof. The grant made hereby is of the following undivided
interests in and to the Right-of-Way to the companies desig-
nated:

Amerada Hess Corporation, an undivided
interest of 3.007. of the whole;

ARCO Pipe Line Company, an undivided
interest of 28.087. of the whole;

Exxon Pipeline Company, an undivided
interest of 25.527. of the whole;

Mobil Alaska Pipeline Company, an un-
divided interest of 8.687. of the whole;

P hillips Petroleum Company, an undivided
interest of 3.327. of the whole;

Sohio Pipe Line Company, an undivided
interest of 28.087, of the whole;



Union Alaska Pipeline Company, an un-
divided interest of 3.32% of the whole.

b. This grant is made subject to (i) all
applicable laws and regulations of the State of Alaska,
and (ii) any valid existing rights in the lands subject
to the Right-of-W ay.

c. The Right-of-Way is granted for the purpose
of the construction, operation, maintenance and termination
of one (1) Ol transportation pipeline, consisting of one (1)
line of forty-eight (48)-inch-diameter pipe and its Related
Facilities. Lessees shall not use the Right-of-Way or the land
subject thereto for any other purpose and shall not locate
or construct any other pipelines (including looping lines)
or other improvements within the Right-of-Way without prior
w ritten approval of the Commissioner. The. Pipeline shall be
used for only the transportation of O il, and it shall not be
used for any other purpose without the prior written approval
of the Commissioner. Each Lessee shall not allow or suffer
any person or business entity, with the exception of the
other Lessees under this Lease, to use the Right-of-Way for
the purpose set forth in this section. Nothing in this sub-
section is intended to (i) excuse or preclude Lessees from
complying with their obligations under Section 4 of this
Lease., or (ii) preclude Lessees from employing agents or
contractors to effect construction, operation, maintenance
or termination of all or any part of the Pipeline.

d. (') During construction of the Pipeline and
prior to the execution of the release of interests in the
Right-of-W ay provided for in paragraph (ii) of this subsection,
the width of the Right-of-Way shall be 400 feet, except (1)
that in locations where the line of pipe is to enter or cross
any river bed or flood plain, the width of the Right-of-

Way shall be 600 feet within an area bounded by parallel lines
on each side of and 1,000 feet from the centerline oj the par-
ticular river, and (2) that the dimensions of the Right-of-W ay
for Related Facilities shall be those more particularly set
forth in Exhibit "D" hereof.

(ii) After completion of construction of the

Pipeline within a particular Mapping Segment, the land sub-
ject to the Right-of-Way shall be (1) 400 feet in width along
the line of pipe across State Land, except that in locations
where the line of pipe enters or crosses any river, river bed
or flood plain, the width of the Right-of-Way shall be 6C0 feet
in width within an area bounded by parallel lines on each side
of and 1,000 feet fror the centerline of the particular river,
the centerline of the pipe being also the centerline of the
400 and 600 foot Rights-of-Way, and (2) the sites for Related



Facilities described in Exhibit "D." Within 360 days following
the Commissioning of the Pipeline, Lessees shall execute and
deliver to the State a release of all interest in such portions
of the Right-of-Way as will result in Lessees retaining only

(1) the Right-of-Way for Related Facilities described in
Exhibit "D," and (2) the Right-of-Way not exceeding 100 feet

in width along the line of pipe with the centerline of the line
of pipe being the centerline of the Right-of-Way, except that at
such locations where Lessees have requested authority from the
Commissioner to retain a wider Right-of-Way and the Commissioner
has found and recorded the reasons for his finding that in his
judgment a wider Right-of-Way is necessary for the operation and
maintenance of the Pipeline after construction, or that a wider
Right-of-W ay is necessary to protect the environment or public
safety, the width of the Right-of-Way which Lessees retain

may exceed 100 feet in width in accordance with the Com-
missioner’s finding.

e. Upon the release required by Subsection "d" of
this section, Lessees shall survey and provide adequate monu-
mentation as the Commissioner may require to locate and describe
the Right-of-Way and the Lessees shall file : (i) Proof of
construction of the Pipeline in accordance with the provisions
of this Lease and the applicable regulations of the Department
of Natural Resources; and (ii) a map, or maps or survey, ap-

proved by the Commissioner, showing the final "as built"
location of the completed Pipeline, including the final loca-
tions of all buried and above-ground improvements, the center-

line of the Right-of-Way, as definitely located, and, refer-
enced to the centerline, the boundaries of the Right-of-Way,
as definitely located.

f. All construction activities within the Right-
of-Way shall be limited to a construction zone approved by
the Pipeline Coordinator in the applicable Notice to Proceed.

2. Duration of Right-of-Way Grant

a. The grant hereby made of the Right-of-W ay

shall come to an end and expire on the 2d day of
May , 2007, at 12 noon, (Alaska Standard Time) unless
prior thereto itis released, abandoned, or otherwise termin-

ated pursuant tothe provisions of this Lease or of any
applicable law or regulation.

b. Upon the expiration of the initial or any
subsequent grant of the Right-of-Way, or its earlier re-
linquishment, abandonment, or other termination, the pro-
visions of this Lease, to the extent applicable, shall
continue in effect and shall be binding on the parties hereto,
their successors or assigns, until they have fully performed
their respective obligations and lia b ilities accruing before
or on account of the expiration, or the prior termination,
of the grant.



c. The Commissioner shall renew the Lease for
additional periods up to ten (10) years each, so long as
the Pipeline is in commercial operation and the Lessees are
in full compliance with State law, including but not
limited to State law pertaining to regulation and taxation
of the Pipeline.

d. Any subsequent conveyance, transfer or other
disposition of any right, title, or interest in the State Land
or any part thereof, burdened by and subservient to this Lease,
shall, to the extent allowed by law, be subject to the Right-
of-Way and the provisions of this Lease, including Lessees'’
right to renew the Lease under Subsection "c" of this section.

3. Rental

a. Lessees shall pay to the State, annually and in
advance, the fair market rental value of the Right-of-Way based
on the appraised fair market value of the land.

b. The initial charge for the first year's rental
shall be One Hundred Forty-One Thousand Two Hundred Twenty-Five
Dollars ($141,225.00); however, this amount shall be adjusted
based on a formal appraisal conducted before January i
1975.

c. The annual rental payment is subject to adjust-
ment at five-year intervals and charges or adjustments shall
be the reappraised fair market rental value of the land.

d. Rental shall not be charged for any land acauired
under AS 38.35.130 and conveyed without cost to the State.

e. For the year in which portions of the Right-of-
Way are released to the State pursuant to Section 1, Subsection
"d 1l paragraph (ii) hereof, the State shall credit Lessees
against the payment of future rental for a portion of the rental
paid to the State for that year, the amount of the credit to
be the portion of rental paid for that year attributable to the
lands so reconveved to the State reduced pro rata by the portion
of the lease year which had elapsed prior to the reconveyance.

4, Common C arrier

Each Lessee shall assume the status and perform a ll
of its functions undertaken under the Lease as a common carrier
and accept, ccnvev and transport without discrimination, crude
oil delivered to it for transportation from fields.in the
vicinity of the Pipeline subject to the Lease throughout its
route, both on State Land obtained under the Lease and on
other land; Lessee shall accept, convey and transport crude
oil without unjust or unreasonable discrimination in favor of
one producer or person, including itself, as against another,



