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INTRODUCT ION

PURPOSE AND SCOPE

This manual has been prepared to establish procedure

for hydrostatically testing four prebuild sections of

OWNERs 914 mm Pipeline through the southeast corner of

British Columbia This manual is supplemental to the

requirements within the pipeline construction contract

for Hydrostatic Strength and Leak Test

All hydrostatic testing shall meet the requirements of

Part III of the National Energy Board Act Gas Pipeline

Regulations



TERMINOLOGY

OWNER Foothills Pipe Lines South B.C
Ltd or its designated agents

MANAGER Alberta Natural Gas Company Ltd

acting as agent for OWNER and its

Resident Manager his assistants

inspectors representatives

agents and such other staff as may

from time to time be designated as

such by written notice given by

MANAGER to CONTRACTOR

CONTRACTOR The party contracting to perform

the hydrostatic testing

ANSI American National Standards

Institute

ASTM American Society for Testing and

Materials

CSA Canadian Standards Association



TERMINOLOGY continued

TEMP temperature

degrees celsius

I.D inside diameter

O.D outside diameter

W.T wall thickness

second

mm minute

hour

litre

VOL volume

MPa megapascals

kPa kilopascals

ram millimeters

meters

km kilometers
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PIPELINE CLEANING AND GAUGING

PIPELINE CLEANING AND PRELIMINARY GAUGING

In order that the completed pipeline shall be delivered

to OWNER free from foreign objects such as sand and

dirt and defects in workmanship cleaning and gauging

pig shall be run through the entire length of line after

backfilling and in sections no greater in length than

the test sections The pig shall be supplied and

maintained by CONTRACTOR as follows

Pig rubber batch pig without wire

brushes

Gauging Plate mild steel 13 mm thick outside

diameter 860 mm

If in the opinion of MANAGER all foreign material has

not been removed by one running of the pipeline pig

additional runs shall be made at the CONTRACTORs expense

until MANAGER is satisfied that the pipeline is free from

all foreign material The pig driven by compressed air

shall be propelled against back pressure of air in

order to control the movement of the pig within the

pipeline After being run the gauging plate shall be

free from dents gouges or scars If the gauging plate

is deformed the cause of such deformation will be

located and corrected and the pig and gauging plate

shall be rerun to the satisfaction of MANAGERs test



inspector and at CONTRACTORs expense If the cleaning

and gauging pig becomes stuck CONTRACTOR shall not

increase the pressure beyond 350 kPa in an attempt to

free the pig Notwithstanding anything herein contained

it is the sole responsibility of CONTRACTORto deliver to

MANAGER completed pipeline free from any and all

foreign objects and defects in workmanship

FINAL GAUGING

CONTRACTOR shall run an electronic Caliper Pig through

the completed sections of the pipeline after hydrostatic

testing Running the Caliper Pig requires that back

pressure of air is maintained on the Caliper Pig as

recommended by themanufacturer

The electronic Caliper Pig shall be supplied by MANAGER

and CONTRACTOR shall demonstrate its correct performance

by pulling it through sample piece of pipe with known

defects

CONTRACTOR shall submit the chart or record of the

pigging run to MANAGER If in MANAGERS OplfliOfl the

chart or record produced is inconclusive or otherwise

unacceptable due to CONTRACTORs performance the run

shall be repeated at CONTRACTORs expense until satis

factory results are obtained

The maximum allowable pipe defects are specified in the

latest revision of the CSA Standards Z-184 Any dents

which exceed maximum depth of two per cent of the

pipe diameter shall be corrected If the analysis of the



FINAL GAUGING continued

Caliper Pig survey shows indications of pipe defects

exceeding these allowable limits CONTCTOR shall locate
and correct the defects and the Caliper Pig shall be
rerun to the satisfaction of MANAGER



HYDROSTATIC STRENGTH AND LEAK TEST

GENERAL

The pipeline and its appurtenances shall be hydro

statically tested to prove its strength and tightness

The hydrostatic test includes

filling the test sections with water from the

permitted sources

adding chemicals if required to the test water to

prevent biological growth sedimentation and

corrosion

Note There shall be no additives to the test

medium without prior consent of the National Energy

Board or its authorized representative and of any

local authority concerned with disposal of the test

medium

analyzing representative samples of the test water

for toxic chemicals and recording the results for

1ANAGER

performing leak test yield plot and strength test

at specified pressures recording all test data and

the displacing and disposal of the test water



GENERAL continued

performing final methanol runs to dry line

performing Caliper Pig run

CONTRACTOR shall be responsible for locating leaks and

making necessary repairs cleaning and drying the

pipeline to the satisfaction of MANAGER following water

removal and performing all tieins of the test sections

All test sections designated to be hydrostatically tested

shall be tested in accordance with the following para

graphs unless otherwise noted in this manual and in

accordance with the National Energy Board Gas Pipeline

Regulations

NOTICE OF TEST COMMENCEMENT

CONTRACTOR shall keep MANAGER fully informed of its

proposed test schedule in order that MANAGER may give

proper notification to the National Energy Board

MANAGER must notify the National Energy Board minimum

of seven days in advance of the performance of the

test The Board shall be notified of any changes in the

timing of the test by telephone or telegram as soon as

such changes are known and not less than fortyeight 48
hours prior to commencement of the test



NOTICE OF TEST COMMENCEMENT continued

MANAGER and CONTRACTOR shall also mutually notify all

highway railroad municipal provincial telephone

power and all other authorities having jurisdiction in

the test area minimum of forty-eight 48 hours prior

to testing any section

CONTRACTOR shall errect warning signs along the right

ofway at all points where there is exposed pipe or

appurtenance All persons not directly connected with

the test or other of MANAGEReS operations shall be kept

off the pipeline right-ofway

PERMITS

CONTRACTOR shall be responsible for procuring all permits

for obtaining using and disposing of water for testing

purposes

PIPE SPECIFICATIONS AND MAXIMUM TEST PRESSURES

The pipe specifications and maximum test pressures for

the pipe utilized in this pipeline are listed in Appendix

of this manual

TEST SECTIONS

CONTRACTOR shall divide the pipeline into test sections

the chainage length and pipeline kilometer post locations

of which are outlined in Appendix II of this manual

Test section ends shall overlap to accommodate tieins

with tested pipe
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TEMPERATURE RECORDERS

Two temperature recorders shall be installed at each end

of test section to monitor ground temperature at pipe

depth and pipe temperatures at locations as directed by

MANAGER Temperature recorders shall be inspected at

least once every six-6 hours to ensure that the

equipment is operating satisfactorily

PRESSURE RECORDER

pressure recorder shall be connected to the pipeline

section being pressure tested at the same location as the

deadweight tester to accurately record the pressure

during the test Pressure indicating gauges shall be

installed as required The accuracy of test instruments

shall be confirmed by comparing the readings of the

pressure recorder and the deadweight tester at 30 minute

intervals throughout the test

TEST INSTRUMENT ACCURACY

The accuracy of all test instruments shall be checked and

verified before and after all pressure tests under the

supervision of MANAGER

COMMUNICATIONS

The CONTRACTOR shall ensure that adequate communication

facilities are available along the test section to permit

the personnel conducting the test to communicate quickly

and without interference
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FILLING THE TEST SECTION

150 slug of water shall be run ahead of the

displacement pig sphere or poiy pig This in turn will

be followed by the test water If the terrain is such

that the pig might run away from the water back

pressure of air may required by the MANAGER

meter of sufficient size and accuracy shall be used to

measure the quantity of fill water pumped into the pipe

for any period If water is transferred from one section

to another MANAGER may require filtering between the

sections

The water intake shall be screened and located at depth

that will not permit air or silt to be drawn in with the

water

To prevent high stresses on the pipe and riser on the

test manifolds there shall be no rigid connections

between adjacent section manifolds

Any mainline valve within filling section must be fully

opened for passage of the filler pig

When test section is completely filled air shall be

pressured out at the air relief valves located at section

high points
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TEMPERATURE STABILIZATION

After the filling operation has been completed tempera

ture stabilization period of the test medium shall be

continued until the temperaturetime plot is asymptotic

to the ground temperature or when the temperature of the

test water is at or near the temperature of the soil

along the test section

HYDROSTATIC TEST

After the filling and temperature stabilizing operations

have been completed blind flanges and bull plugs shall be

installed on all connections that are not being utilized

for pressure gauge deadweight gauge or pump connections

Filling or drainirg lines shall not remain attached

during the temperature stabilization or test periods

The pressure pump shall have capacity capable of

producing pressurizing rate of approximately 40

Kilopascals per minute and shall be rated to 20000

Kilopascals

The test section shall be pressured to 50% of the

specified minimum yield of the pipe and held at least one

hour to ensure that no major leaks exist

yield plot will be performed on each test section to

monitor yielding and confirm maximum test pressure

constant pumping rate must be maintained during the yield

plot and sufficient water shall be provided to complete

the test without stopping The test chart for yield

plot readings in Appendix shall be used to record the



13

HYDROSTATIC TEST continued

volume of test medium injected for each 50 Kilopascals

increase in pressure from 80% to 110% of the specified

minimum yield of the pipe calculation will be done by

the MANAGER to ensure that the maximum test pressure will

not produce stressin excess of 110% of SMYS at the

lowest point in the test section

The maximum test pressure shall be the lesser of

That pressure corresponding to pressure at the time

when deviation from the straight line proportion

ality is 02 percent of the volume of the section

being tested

That pressure corresponding to pressure at the

lowest point in the test section corresponding to

stress of 110% of SMYS based on the nominal wall

thickness

The pressuring will proceed until one of the above test

pressures is reached Under no circumstances will the

pressuring continue once the yield plot has indicated

that the pipe is yielding

Notes

Any pressure increase to the test section shall be

performed during daylight hours only
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HYDROSTATIC TEST continued

The pressure shall not be increased by more than 40

Kilopascals per minute and shall only be increased

at constant pumping rate

TEST ACCEPTANCE

CONTRACTOR is responsible for holding proof tests for

minimum of twentyfour 24 hours and until MANAGER

declares the test acceptable

When the MANAGER is satisfied that successful

hydrostatic test of the pipeline section has been

completed the test result shall be communicated to the

National Energy Board in support of an application for

LeavetoOpen Order to permit operation of the

pipeline To be declared acceptable the following

conditions must be met during the proof test holding

period

There shall be no leaks

ii All changes in test pressure must be accounted for
and remain within 21/2 percent of the established

on test pressure

iii If the line pressure drops more than seventy 70
kPa during the first two hours of the twenty
four 24 hours hold the line must be repressured

to on test pressure and the twentyfour 24 hour

hold period recommenced
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TEST ACCEPTANCE continued

iv If the test pressure at the high point in the

section drops below the minimum test pressure the

maximum on test pressure must be reestablished

and the twentyfour 24 hour test restarted

Upon commencement of the twenty-four 24 hour hold

period bleeding off or repressuring to maintain

test pressure within limits must be authorized by

MANAGER If pressure is bled down the volume of

water removed must be measured to an accuracy of

litres and noted on the pressure chart If the

line is repressured the volume of water added to

the section must be measured to an accuracy of

litres and noted on the pressure chart The test

section must then be allowed to stabilize for at

least one hour and the twentyfour 24 hour

hold period recomrnenced

vi Deadweight pressure readings must be taken every

thirty 30 minutes throughout the duration of the

twenty-four 24 hour hold period

vii Temperature and pressure chart recorders must be

operational throughout the hold period

FAILURES

In the event of failure during testing CONTRACTOR

shall under the supervision of MANAGER complete the

pipe failure report in Appendix If the failure is in

the seam of the pipe the entire joint which the seam
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FAILURES continued

failure exists shall be removed from the pipeline

CONTRACTOR shall remove minimum of one pipe diameter

from each side of failure The pieces removed shall

be marked for orientation with respect to the position in

the pipeline and with the approximate chainage location

of the failure CONTRACTOR shall not cut on or damage

the failed edge of the pipe during removal transit or

unloading at the storage location If the failed

portion is too long for transport or handling it may be

cut at right angles to the failure edge All portions

are to be retained After repair of pipeline failure

the section of pipe shall be re-tested

PIPELINE DEWATERING

After completion of the hydrostatic strength and leak

test the pressure may be bled either into another

section to be tested or to atmosphere When water is

discharged from the pipeline to ground or directly into

water course CONTRACTOR shall at MANAGERs discretion

provide the equivalent of 100 mesh screen for filtering

the water and if an appreciable concentration of rust

particles or colour is evident CONTRACTOR shall

temporarily impound the test water behind straw bales to

provide additional filtering

All pipeline valves shall be left in the fully open

position for passing of displacement pigs
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PIPELINE DEWATERING continued

After displacing the water an additional poly pig will

be run through the section pushed by air until no more

water is expelled from the line

Test sections should-be dried immediately after displace

ment of test water Following completion of all tieins

batch pig the proper volume of methanol and second

batch pig with air as propellant will be run This last

run shall be repeated until methanol is discharged at the

receiver trap The complete pig run sequence is shown in

Appendix

It shall be CONTRACTORs responsibility to familiarize

himself and avoid the concerns related to hydrostatic

testing as outlined in Southern British Columbia

Environmental Terms Conditions and Related Guidelines

Alaska Highway Gas Pipeline Latest Draft specifically

Sections 2.6 and 2.19

SAFETY

Pipeline testing shall be conducted by CONTRACTOR in such

manner as to protect the safety of persons and property

in the vicinity of the pipeline
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TEST RECORDS

GENERAL

All field test data will be compiled by CONTRACTOR and

signed as required by CONTRACTOR MANAGER and the

National Energy Board representative

For each test section MANAGER will require originals of

the following information for their permanent records

test section drawing

cleaning gauging and displacement pig run data

yield plot readings

yield plot graph

deadweight readings

pressure recorder chart

temperature recorder charts

failure reports

The data for all tests will be accurately recorded on

proper test forms Sample copies of test forms are

included in Appendix III and are hereinafter described

Cleaning and Gauging Pig Run Data

CONTRACTOR will complete this form whenever

cleaning or gauging operation is performed on test

section MANAGERs inspector and CONTRACTORs test

supervisor will sign the form and keep copies The

original will be delivered to MANAGER
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GENERAL continued

Displacement Pig Run Data

CONTRACTOR will complete this form whenever

displacement operation is performed on test

section MANAGERs inspector and CONTRACTORs test

supervisor will sign the form and keep copies The

original will be delivered to MANAGER

Daily Testing Report

CONTRACTOR will prepare daily testing report for

each day any test operation is being conducted The

test data compiled on this report will be brief

resume of all tests being conducted on the System

including

acceptance or rejection of tests completed this

date

progress status of tests underway

description providing documental record of

any other events that occurred during testing

operations

The CONTRACTORs test supervisor and MANAGERs

inspector will sign this form The original will be

delivered to MANAGER



20

GENERAL continued

Yield Plot Readings

CONTRACTOR will complete this form whenever yield

plot is performed on test section The report

should be completed for 50 kPa pressure intervals

from the 30% SMYS pressure up to the 110% SMYS

pressure or the pressure which gives 0.2% offset

pipe yield point The CONTRACTORs test supervisor

and MANAGERs engineer will sign this form The

original will be delivered to MANAGER

Yield Plot

CONTRACTOR will complete this form in conjunction

with every yield test As the yield plot readings

are recorded they will be transferred to graph of

pressure versus cumulative volume The pressure

should be plotted vertically and the volume

horizontal scale must be adjusted to give an

approximate 21 slope to the resulting graph The

CONTRACTORs test supervisor and MANAGERs engineer

will sign this form The original will be delivered

to MANAGER

TwentyFour Hour Strength Test Data

CONTRACTOR will complete ths form for each 24 hour

strength test which must be performed on every test

section Sufficient data and supplementary remarks

shall be recorded to adequately provide for determin

ation of acceptance or rejection of the test When



21

GENERAL continued

Twenty-Four Hour Strength Test Data continued

the test is successfully completed thereport will

be signed by the CONTRACTORs test supervisor and

MANAGERs engineer and will be initialled by the

National Energy Boards authorized representative

The original will be delivered to MANAGER along with

originals of the pressure and temperature recorder

charts

Pipe Failure Report

CONTRACTOR will prepare this form for each failure

that occurs during the testing operations on the

System The information recorded on this form will

provide complete record of test conditions at the

time of failure and detailed description of circum

stances surrounding the failure to allow careful

analysis in determining the cause of failure This

form will furnish the basis for claims in case of

defective workmanship or materials Photographs of

the failure will be taken and included with the

report CONTRACTORs test supervisor and MANAGERs

engineer will sign this form The original will be

delivered to MANAGER

FINAL TEST REPORT

At completion of testing operations CONTRACTOR will

prepare testing summary report which will be submittted

with all test files to MANAGER
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FINAL TEST REPORT continued

During the testing operation the original test forms

with all signatures pressure and temperature recorder

charts and record photographs will be transferred after

reviewing checking and signing to MANAGER At the

completion of the job all other copies of the test

reports will be transferred to MANAGER

SAMPLE TEST FORMS

Sample copies of test forms which will be made available

to CONTRACTOR upon request during testing operations are

included in Appendix III of this manual
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APPENDIX II

TEST SECTIONS
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ALBERTA NATURAL GAS COMPANY LTD

AGENTS FOR

FOOTHILLS PIPE LINES SOUTH B.C LTD

CLEANING AND GAUGING PIG RUN DATA

JOB

DATE

SECTION FROM_________________________ To ____________________________
PURPOSE OF PIG RUN_______________________________________________________

TYPE OF PIG

TIME START__________________________ END___________________________

SECTION LENGTH m___________________________________________________

SPEED OF PIG m/sec______________________________________________________

CONDITION OF PIG

START

FINISH

MATERIAL PUSHED OUT BY PIG_________________________________________________

COMMENTS

TEST SUPERVISOR______________________________________________________

TEST INSPECTOR

PAGE IOFI
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ALBERTA NATURAL GAS COMPANY LTD

AGENTS FOR

FOOTHILLS PIPE LINES SOUTH B.C LTD

DISPLACEMENT PIG RUN DATA

JOB

DATE

TEST SECTION NO _________________________________________________________

PURPOSE OF PIG RUN

TYPE OF PIG

TIME START__________________________ END __________________________

SECTION LENGTH rn ____________________________________________________

SPEED OF PIG rn/sec._____________________________________________________

CONDITION OF PIG _______________________________________________________

START

FINISH

COMMENTS

TEST SUPERVISOR_________________________________________________________

TEST INSPECTOR________________________________________________________

PAGE OFt
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ALBERTA NATURAL GAS COMPANY LTD

AGENTS FOR

FOOTHILLS PIPE LINES SOUTH B.C LTD

DAILY TESTING REPORT

JOB

DATE

WEATHER CONDITIONS_________________________________________________________

TEMPERATURE HIGH LOW_______________________

REFERENCE TEST FORMS_________________________________________________

REPORT

TEST SUPERVISOR
TEST INSPECTOR_____________________________________________________________

flFI
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ALBERTA NATURAL GAS COMPANY LTD

AGENTS FOR

FOOTHILLS PIPE LINES SOUTH B.C LTD

YIELD PLOT READINGS

JOB

DATE

TEST SECTION NO ________________________________________________________

HYDROSTATIC TEST DRAWING NO __________________________________________

TIME AT START________________________ AT END_____________________

%SMYS AT START ____________________ AT END____________________

PRESSURE TOTAL STROKE PRESSURE TOTAL STROKE

FROM kPa TO kPa OR VOLUME FROM kPa TO kPa OR VOLUME

TEST SUPERVISOR ____________________________________________________
TEST ENGINEER _________________________________________________________



30

ALBERTA NATURAL GAS COMPANY LTD

AGENTS FOR

FOOTifiLLS PIPE LINES SOUTH B.C LTD

YIELD PLOT

JOB

DATE

TEST SECTION NO.________________________________________________________

HYDROSTATIC TEST DRAWING NO.___________________________________________

41 UEI
__
__

tii11421dfE

f- LFT
i__

L_LL

TE
-- iL1JJiLj

VOLUME

TEST SUPERVISOR

TEST ENGINEER
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ALBERTA NATURAL GAS COMPANY LTD

AGENTS FOR

FOOTHILLS PIPE LINES SOUTH B.C LTD

TWENTYFOUR HOUR STRENGTH TEST DATA

JOB

DATE

TEST SECTION NO ______________________________________________________

HYDROSTATIC TEST DRAWING NO __________________________________________

TIME WHEN YIELD TEST OR PLOT WAS COMPLETED ________________________

TIME WHEN PUMP WAS DISCONNECTED_____________________________________

PRESSURE WHEN YIELD TEST OR PLOT WAS COMPLETED__________________

TEMPERATURE START_________________ FINISH_________________

DEAD WEIGHT PRESSURE AND TEMPERATURE READINGS

TIME PRESS.-kPa TEMP.-C COMMENTS

PAGE IOF2
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ALBERTA NATURAL GAS COMPANY LTD
AGENTS FOR

FOOTHILLS PIPE LINES SOUTH B.C LTD

TWENTY-FOUR HOUR STRENGTH TEST DATA

DEAD WEIGHT PRESSURE AND TEMPERATURE READINGS

TIME PRESS.kPa TEMP.C COMMENTS

TEST SUPERVISOR
_____________________________________________________

TEST ENGINEER ____________________________________________________________

PAGE OF
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ALBERTA NATURAL GAS COMPANY LTD

AGENTS FOR

FOOTHILLS PIPE LINES SOUTH B.C LTD

PIPE FALURE REPORT

JOB

DATE

TEST SECTION NO.______________________________________________________

TIME OF FAILURE _________________________________________________
LOCATION OF FAILURE__________________________________________________

ELEVATION AT FAILURE _______________________________________________

PRESSURE AT FAILURE _________________________________________________

FAILED PIPE DATA ________________ mm O.D ________________ mm W.T

GRADE___________________________ SPECS___________________________

MFG BY____________________________ JOINT NO._________________________

REPLACEMENT PIPE DATA _________________ mm 0.0 _________________ mmW.T

GRADE______________________________ SPEC______________________________

MFG BY__________________________ JOINT NO ______________________

DATE REPAIRED _______________________________________________________

POSITION AND SIZE OF FAILURE

JCID
NOTE POSITION OF FAILURE AND DIMENSIONS

A__________________ mm __________________ mm

C________________ mm _________________ mm

DESCRIPTION AND POSSIBLE CAUSE OF FAILURE _______________________

DAMAGES OR INJURIES ________________________________________________

TEST SUPERVISOR _________________________________________________
TEST ENGINEER _________________________________________________________

PAGE IOFI
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TEST INSTRUMENTS

All instruments being used in the test shall have been

properly calibrated before the test to ensure accurate

results CONTRACTOR shalJ have personnel at test site who

are capable of operating maintaining and calibrating the

instruments being used for the test Test instruments as

listed below shall be furnished by CONTRACTOR Quantities

shown are the minimum for one test crew If multiple crews

are required to avoid delays each test crew shall be

equipped with the instruments listed below

ITEM QUANTITY DESCRIPTION

Deadweight type pressure gauge having useful range

of 015000 kPa and an accuracy of 1.0 kPa One

gauge is to be available at the test site as backup

unit

Chart type pressure recorder utilizing 24 hour

circular charts and useful range from 015000 kPa

The charts must have maximum increment size of 200

kPa One pressure recorder is to be available at the

test site as backup unit

Chart type temperature recorders utilizing 24 hour

circular charts and useful range from 5C to 40C
The charts must have maximum increment size of 1C
One temperature recorder is to be available at the

test site as backup unit
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ITEM QUANTITY DESCRIPTION

Thermometer 40 to 100C range accurate and

readable to at least 1/2C

Gauge pressure to 16000 kPa range 1/2 dial
1/2 NPT lower connection



APPENDIX

PIG RUN SEQUENCE
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PIG RUN SEQUENCE

RUN TYPE PURPOSE

Gauging pig rubber batch Line sizing and cleaning
pig without wire brushes but

with sizing plate

Displacement pig sphere or Removal of air during water

polly pig run Approximately 150 of

water should be ahead of pig

Displacement pig sphere Displace test water

Displacement pig polly pig Remove water

Displacement pig rubber Remove air ahead of methanol
batch pig slug

Displacement pig rubber Remove methanol
batch pig

Caliper pig electronic with Checking for dents and

chart buckles



DRAWINGS
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DRAWING

DRAWING NUMBER TITLE

HYDROSTATIC TEST DRAWINGS ALASKA HIGHWAY GAS PIPELINE PROJECT
914 mm O.D GAS PIPELINE

508-02-O0HP0001 Location and Index Map showing
Hydrostatic Test Sections

508--02OO--HP0002 Hydrostatic Test Section Ii
Sta 0000 to 1248

50802-0OHP0003 Hydrostatic Test Section 12
Sta 1248 to 1676

508020OHP0004 Hydrostatic Test Section 13
Sta 1676 to 2670

5080200HP0005 Hydrostatic Test Section 14
Sta 2670 to 4480

508020OHP0006 Hydrostatic Test Section 15
Sta 14650 to 21515.9

508020OHP0007 Hydrostatic Test Section 16
Sta 21515 to 27531.7

5080200HP0008 Hydrostatic Test Section 17
Sta 27531 to 30839.7

5080200HP0009 Hydrostatic Test Section 18
Sta 30839.7 to 35899.5

5080200HP0010 Hydrostatic Test Section 19
Sta 35899.5 to 37754.1

50802OOHP0011 Hydrostatic Test Section 110
Sta 37754.1 to 394123

5080200--HP0012 Hydrostatic Test Section Ili
Sta 39412.3 to 41772.4

508020OHP0013 Hydrostatic Test Section 112
Sta 41772.4 to 42848

50802OOHp0014 Hydrostatic Test Section 113
Sta 42848 to 44574
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DRAWING NUMBER TITLE

5080200ijp0015 Hydrostatic Test Section 114
Sta 44574 to 46008.3

508020OHP0016 Hydrostatic Test Section 115
Sta 46008.3 to 47850.4

5080200HP0017 Hydrostatic Test Section 116
Sta 89517 to 91800

50802OOHP-0018 Hydrostatic Test Section 117
Sta 91800 to 94188

50802OOHP0019 Hydrostatic Test Section 118
Sta 94188 to 101100

5080200HP0020 Hydrostatic Test Section 119
Sta 101000 to 108838.1

5080200Hp0021 Hydrostatic Test Section 120
Sta 108838.1 to 112550

5080200HP0022 Hydrostatic Test Section 121
Sta 142415 to 145700

5080200HP0023 Hydrostatic Test Section 122
Sta 145700 to 158350

5080200HP0024 Hydrostatic Test Section 123
Sta 158350 to 160064

5080200HP0025 Hydrostatic Test Section 124
Sta 160350 to 168832.5

5080200Tp0025 Typical Hydrostatic Test Warning
Sign

5080200EN0002 914 mm Hydrostatic Test Head
MOP 11950 kPa

508020OEN0003 914 mm Hydrostatic Test Head
MOP 9590 kPa

5080200EN0004 914 mm Hydrostatic Test Head
Bracket Details
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____

PROPOSED MAXIIUM OPERATING PRESSURE ISSUED FOR APPROVAL $0730 AZ

136280kPa _______
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HYDROSTATIC TEST READ
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_______ ------

NORTHERN PIPELINE AGENCY
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__ .t_ __
LJ/I __________

///

LENGTH OF TEST SECTION 1.1km

ELEVATION HETRES 4-

ABOVE SEEEL VOLUME OF TEST SECTION 690m3

DESIGN FACTOR 072

P1 PE O.D W.T 914 mm 889 mm _________________________________________________

CSAZ2452 ALBERTA NATURAL GAS COMPANY LTD

.4 fLQY_
SPECIFICATIONS

GR.448 CAT.U
Lj AGENTS FOR

TEST HEAD SEE DWG TEST HEAD SEE DWG MAXIMUM TEST PRESSURE 9590 kPa
FOOTHILLS PIPE LINES SOUTH B.C LTD

5-OB--02-OO-EN-0003 5-O8-O2OO- EN-00o3
SMYS MAXIMUM 110 ALASKA HIGHWAY GAS PIPELINE PROJECT

i_ _____
MINIMUM TEST PRESSURE 7850 kPa 914 mm O.D GAS PIPELINE

r-- ECTION TEST POINT TEST SECTION HIGH POINT TEST SECTIONLOWPOINT

rIvc __
1883.Orn LVA1ON EVAflON

SMYS MINIMUM 90% HYDROSTATIC TEST SECTION 1-12

LTEST PRES8247 kPa LEST
PRESSURE 8247 kPaJ PRESSURE 9590 kPa O.2 TEST VOLUPiE I.38m3 STATION 41772.4 TO 42848

PREPARED BY
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RON ZONE FACILITY NO OWG.TYPE OWO NO REV
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CONSULTING EGNEES LtD CALGARY CANADA
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NOTES REVFSIONS

_____________ _______ _______________ TEST MEDIUM WATER DESCRIPTION DATE BY CI4KD APPO

km L_L PROPOSED MAXIUM OPERATING PRESSURE ISSUED FOR APPROVAL 807 30 AC

-__ _L jt __ii 4L ISB28OkPa _______
__ L- 1-______ t__H___ ---1 ----- j- t- I- __- ---- f1__ I2o

3DEAD WEIGHT TESTER PRESSURE RECORDER ________________ ___

E_iii-1 \03 IRELEF4 ____ ___
ANDPRESSURE PUMPARE ALLLOCATED ________________ ___

___ -- ATTEST POINT ______________ ___

ffek___1 __f__ __ .- __t__ __-L-_ __ -.-- __t _i ______ 11 .. -ae- ____________
FOR LOCATIONS OF HEAVY WALL PIPE

______________________ ____

_iTiiH ___
REUEF

tt4 5W _______Tiii__I__IIII iiiiih 4- T----i_ Il

6THISSECTIONWLLBEFILLEDFROMGOLD ALBERTANATURALGASCOMPANYLTD

___

O8O 52OooO3 HYDROSTATIC TST HEAD NORTHERN PIPELINE AGENCY

-- I6O 5-O8O2OO-4LCOI2 PLANANDPROFILE CANADA

_________ ______ _____
5-08-02OO-TP-Q042 AIR RELIEF VALVE

II1Tt i_ II4IIIfJ iit 1.1
LENGTH OF TEST SCTION 6.8 1cm

rt
ct

VOLUME OF TEST SECTION 4290 m3

DESIGN FACTOR 072

PIPE O.D WI 914mm 889 mm ___________________________________________

FLOW
SPECIFICATIONS

CSA 2452 4\ ALBERTA NATURAL GAS COMPANY LTD

_____________________________________________________________
______________________

GR.448 CAT IL I----J A3ENTS FOR

_/__
TEST HEAD SEE DWG MAXIMUM TEST PRSSURE 9590 kPo

FOOTHILLS PIPE LINES SOUTH B.C LTD

TEST I-IEADSEE OWG
IEINO

5-08-02-oO-EN-0003

5-08-02-OO-EN-0003
LyE 0/ SMYS MAXIMUP ItO ALASKA HIGHWAY GAS PIPELINE PROJECT

_____________ ____________ ____________ ____ ____________________ MINIMUM TEST PROSURE 7850 kPo 914 mm O.D GAS PIPELINE

TEST SECTION HIGH POINT TEST SECTION LOW POINT SECTION TEST POINT

ELEVATION 187.0 ELEVATION 060.5 ELEVATION IO6I5m
SMYS MINIMUM 90 HYDROSTATIC TEST SECTION 18

TEST PREcSURE 8350 kPo
PRESSURE 9S9OkPo PRESSUREL95BO1cPaJ 0.2 0/ TEST

VOLUIE
8.58m3

STATION 94i-188 TO 1014-000
PREPREO BY

I.D.NIIvErJ RON ZONE FACILITY NO DWG.TYPE DWG NO REV

CONSULTING

ENGINEER

LTD CALGARV CANADA

.- .-



NOTES
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_______________ ___________
Kfl

/\\ __________ ________________ _____________ ______________ ________________________________ _________ ______ ______________ __________ -_______________
TEST MEDIUM IS VATER DESCRPTWN DATE BY CHKD A1PD

ii iIIi I_
I1____t_iiL

.i 1T ri
ii i_1IT ii _JiT iZRiEPR SSUE FOR APPROVAL

8- _____ _________
_______ ____________ _________ ______ _____________ ___ _________

AND PRESSURE PIJMP ARE ALL LOCATED ________ ____________

-%q

ATTESTPOINT ____________ __
L_ TR RELIfF

FOR LOCATIONS Or 1EAVY WALL PIPE
___________________________L__ ______ ________ VALVE ____- ____ ______ t- REFERTOPLANANDPROFILEAS _______________ ___

92q
J_ -4 -i __

5DEWATERINGWILLBEATSAMELOCATIONS ________ ____
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84Q __
O4
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82CI __ ______ ______

5O8O2-OOALOO PLAN AND PROFILE CANADA

KIO
___________
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II1 ___ ________ ___________
LENGTHOFTESTSELTION 27km
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ABUVEELEVEL

VOLUMEOFTESTSECTION 801Dm3

DES1GN FACTOR 072

P1 PE OD WT 914 mm 8.89 mm _______________________________________________________

CSAZ2452 ALBERTA NATURAL GAS COMPANY LTD
SPECIFICATIONS 3R448 CAT.11 AGENTS FOR

MAXIMUM TEST PRESSURE 9590 kPa
FOOTHILLS PIPE LINES SOUTH BC LTD

TIE- TO

VALVE 2B- \- ST HEAD SEE DWG SMYS MAXIMUM 110 ALASKA HIGHWAY GAS PIPELINE PROJECT

O8O2-OO-EN 0033

MINIMUM TEST PRESSURE 7850 kPa 914 mm O.D GAS PPELINJE

TEST SECTION HIGH_POIN TEST SECTION LOW POINT

TECT SECTIoN TESJ P2 0k SMYS MINIMUM 90 HYDROSTATIC TEST SECTION 122

ELEVATION 9960_m ELEVfION 82
88.Om

.2 TEST VOLUME 602

TEST PRESSURE 81 79 kPo TEST PRESSURE 9590 kPa

ES1_ PRES.URE 9257 kPo __________________
ATIO 145700 TO 58 35

__________________________ ---

PREPARED BYU
______________________________________________________________

I.D.NJIVEtsJ
RGN ZONE FACILITY NO DWG.TYPE DWG NO REV

CONSUIflNG ENGNEERS1U CALGARY CN4A



NOTES REVISIONS

__ L1 iI 2POPOSXRATINGPRESSURE ISSUEDFPRAL 80730AC

EH
__ 4C _________t I2fi ATTESTPOINT ______________ ___

_______II _________ HGO
BE AT SAME LOCATIONS

_________________ ___
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1120 __________ __________ ______
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-- _____- ____ --- HOO REFERENCEDRAWINGS cHIEFEGINEER
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/1 TEST HEADSEE DWG MAXIMUM TEST PESSURE 9590 kPa
FOOTHILLS PIPE LINES SOUTH B.C LTD
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NOTES REVISIONS

LTESTMEOIJMiSWATER r4o DESCRIPTION DATE BYCHKDAPPD

4\ PROPOSED MAXIMUM OPERATING PRESSURE SSUED FOR APPROVAL GA
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476- 76O 1.. REFERENCE DRAWIIGS CRIEF ENGINEER

5-08- 02-00-EN- YDO3 HYDROSTATIC TEST HEAD NORTHERN PIPELINE AGENCY--74 1710 508O200ALoo05 PLAN AND PROFILE CANADA

72 72O--- ---
______ __

fl

LENGTH OF TEST SECTION .9km
4- -4-

to VOLUME OF TEST SECTION 200 m3

ELEVATILN IN METRES
ABOVE EA LEVEL DESIGN FACTOR 072

P1 PE O.D W.T 914 mm 8S9 mm _______________________________________________

FLOVV SPECtFICATIONS
CSA 2452 /\ ALBERTA NATURAL GAS COMPANY LTD

_______________________
GR448 CAT t--J AGENTS FOR

FOOTHILLS PIPE LINES SOUTH B.C LTD
TEST HEAD SEE DVG- -TEST HEAD SEE DWG

MAXIMUM TEST PRESSURE 9590 kPa ____________________________________________________

5-os-oa-oo-EN-0003 5-08-0200-EN-QQ0T
SMYS MAXIMUM ItO ALASKA HIGHWAY GAS PIPELINE PROJECT________ _____

MINIMUM TEST PRESSURE 7850 kPa 914 mm O.D GAS PIPELINE
TEST SE TION HIGH POINT TEST SEOTION POINT TEST SECTION TEST POINT

LEATION 8670 rn ELEVATION 1744 LEVATION 1744.5 SMYS MINIMUM 90 0/ HYDROSTATIC TEST SECTION

TET PRES RE 93B9 ka ST PRESSURE 959OkPQ 2% TEST VOLUME 4Om3
STATION 5899 TO 37754

PREPARED BY

I.fN1IVEN RON ZONE FACILITY NO OWG.TYPE DWO NO REV

CONSULTING NGINRS LTD CALARY CAAOA



NOTES REVISIONS

I.TESTMEDIUMISWATER NO DESCRIPTION DATE BYCHXD.APPD

_______ ________
PROPOSED MAXMLJM OPERATING PRESSURE SSUED FOR APPROVAL $0 30 AZ--
S628OkPa

4C
AIR LtF DEAD WEIGHT TESTER PRESSURE RECORDER

__________________________ _____

VALVE AND PRESSURE PUMP ARE ALL LOCATED __________________________
2040 2020- --

AT TEST POINT
______________________ ____

______________ _____
t_

_______ _______ FOR LOCATIONS OF HEAVY WALL PIPE-- -e--- --__ __________ __
REFER TO PLAN AND PROFILE AS

f8 ____ --.- IOf REFERENCEDBLOW__
I\ IOG

5.DEWATERINGWLLBEATSAMELOCATIONS ___________ _____ ___

IE4 -4 -.- h- 14O THIS SECTION WILL BE FILLED FROM LEACH ALBERTA NATURAL GAS COMPANY LTD

CREEK AT km 22

-- I9U 44 REFERENCE DRAWINGS CHIEFENGINEER

5-O8-O2-OO-ENOOO3 HYDROSTATICTESTHEAD NORTHERN PIPELINE AGENCY
OU 080 __L_ ___ 5-08O2-OO-AL--0006 PLAN AND PROFILE CANADA

_I 5O8O2oOTPoo42 AIR RELIEF VALVE
.f%- 48
/1

l_ ___i_H _____ ____
LENGTH OF TEST ECTION 1.7 km

________________ ________ _________________
1- rfl

cJELETION METRE VOLUME OF TEST SECTION 1070 m3
BrvE SEA EvE __________________________ __________________

DESIGN FACTOR 072

PIPE O.D W.T 914mm xG.89mm ___________________________________________

SPECIFICATIONS
CSA 2452 /\ SALBERTA NATURAL GAS COMPANY LTD

FuW GR.448 CAT AGENTS FOR

TEST HEAD SEE uWG TEST HEAL TEE LWG MAXIMUM TEST PRESSURE 9590 kPa
FOOTHILLS PIPE LINES SOUTH B.C LTD

C8-O2OGEN-OUo3 5-O8-O-C-EN-OOO3

-.-- SMYS MAXIMUM lID ALASKA HGHW4Y GAS PIPELINE PROJECT

-- _____ _____ MINIMUM TEST PRESSURE 7850 kPa 914 mm O.D GAS PIPELINETE SEC1CN HIGH POIN TES SECTION LO PCINT TET ETION TET PUNT

FELEATICN 2012Dm 883C
ri

rELEVATIUN 8830rn SMYS MINIMUM 90 HYDROSTATIC TEST SECTION 113
.- ________________ ___________

TPEURE 8326 kPo
.. LEST PRESSURE 9590 kPo 0.2% TEST VOLUME 214 STATION 42t848 TO 44574

PREPARED BY

RAN ZONE FACILITY NO DWG.TYPE DWG NO REV

CONSULTINGENGINEESLT CLGMYCANAOA



-_ ___-- ___
NOTES REVISIONS-- __P I.TESTMEDIUM SWATER ESCRPTION DATE BYCHkD.APPft

PROPOSED MAXIMUM OPERATING PRESSURE SSUED FOR APPROVAL 80 30

I3C -- --
1360 _____ --____ ___-r

IS62SOkPa3iO 1-.-- 4- It 3DEADWEJGHTTESTERPRESSURERECORDER ____ _______ ___km

AND PRESSURE PUMP ARE ALL LOCATED __________
lIst

/\f /\ I3O
AT TEST POINT-- -H 43O- 4.FOR LOCATIONSOFHEAVYWALLPIPE

REFER TO PLAN AND PROFiLE AS

.4p F4 REFERENCEDRAWINGS CHIEFEGNEER

5O8Q2-OO HDROSTAHC TEST HEAD NORTHERN PIPELINE AGENCY-1--- __ -- -t tj 5O8O2-OO-ALOOI3 PLAN AND PROFILE CANADA

4160
5-O6-O2-OOALOoI4 PLAN AND PROFILE

5-08-02-OOTP-0042 AIR RELIEF VALVE-- T7 ___
LENGTH OF TEST SECTION 3.7km--

___________________ _____________
VOLUME OF TEST SECTION 233Om3

DESIGN FACTOR 072

P1 PE 0D W.T 914 mm 8.89mm _______________________________________________FLC.\ __________________________________________________________
__4

SPECIFICATIONS CSA 2452 J-i\ ALBERTA NATURAL GAS COMPANY LTDTEST HEAD DWG TEST HEAD SEE DWG GR.448 CAT AGENTS FOR5-O8o2-OO N-0003 5-08 02-oO-EN-0003
MAXIMUM TEST PRESSURE 9590 kP FOOTHILLS PIPE LINES SOUTH B.C LTD

SMYS MAXIMUM 110 ALASKA HIGHWAY GAS PIPELINE PROJECT_1__
MINIMUM TEST PRESSURE 914 mm O.D GAS PIPELINETI- ETN PNT

QN LOW PG NT TEST FCTuN PN ________________ ________ __________________
bATION 2dO rn CLETN M97.5 FV1N 1197.5 rn Io SMYS MINIMU 90 HYDROSTATIC TEST SECTION I- 20TEST PRESSURE S77 kpa

TEST PRESS RE 9590 kPa TEST PRESSURE B59OkPo____ _____________ -- 0.2 TEST VOLUME 4.66 STATION 108838 TO 112550
PREPARED BY

________ _______________
I.IN.II\4ENJ

RGN ZONE FACILITY NO DWG.TYPE OWE NO REV
____________ ....--. ______ _______________- _____________

COSULTNENG1ERSL1D
CALGRCANADA 0j8 OjO 02



NOTES REVISIONS

------- g\ TEST MEDIUM IS WATER 4O OESCRPTON DATE BY CHKD APPD

_______
j__

-J

t- N/
______

PROPOSED MAXIMUM OPERATING PRESSURE SSUED FOR APPROVAL 80730 CB
-- ---

AREL1EF IS628OkPa

__ 3.DEADWEIGHTTESTERPRESSURERECORDER _________________ ___
VAtVE AND PRESSURE PUMP ARE ALL LOCATED ____________________

__L
DEWATERiNGWIaEATSELCtONS

__ -_______ _____ -________ 040 AS FILL POINTS
_____________________ ____

-- _______ H-i MOYIERIVERATkmITOO
FROMTHE

REFERENCE DRAWINGS CHIEF ENGINEER
28

I-

-.-.l- _______________________________________________________________________________

5080200EN OO3 HYDROSTATIC TEST NEAD NORTHERN PIPELINE AGENCY7Cj 5-O8O2OO-ALOOI9PLANANDpROFILE CANADA

5-O8-O2OO-AL-OO2OPLANANDPROFILE
740- 5O8-O2-oO-Tp-oo42AIRRELIEFvALvE-- _____- _______

_____ _____ _____ _____ ____________

LENGTH OF TEST SECTION 8.8 km
1- 4-

t- j-

SQ VOLUMEOFTESTSECTION 5550m3

ii

DESIGN FACTOR 072

P1 PE 0.D W.T 914 mm 8.89 mm ____________________________________________________
.1

FLOW SPECIFICATtONS CSA 2452 ALBERTA NATURAL GAS COMPANY LTD.- GR.448 CAT AGENTS FOR

MAXIMUM TEST PESSURE 9590 kPu
FOOTHILLS PIPE LINES SOUTH B.C LTD

TEST HEAD SEE OWG EST HEAD SEE DWG
5080200EN-0003 O8-O2-OO EN-0003 SMYS MAXIMUM 110 ALASKA HIGHWAY GAS PIPELINE PROJECT

_________ _______________ ________ _____________ MINIMUM TEST PRESSURE 7850 kPa 914 mm O.D GAS PIPELINE
SEC ON LOW POINT TFST SECTION HIGH POINT TEST SECTION TEST POIdT

.1 ELEVATION 803.Om VATION 922.Om ELEVATION 922Orn
SMYS MINIMUA 90 HYDROSTATIC TEST SECTION 124

PRESS iRE S590 Pa TEST PRESSURFI 8424 kPoJ TEST PRESSURE 8424 cPa 02% TEST VOLJME 10 m3 STATION 160064 TO 1688325
PREPAREG

I.DNIVEN RON ZONE FACILITY NO OWG.TYPE DWG NO REV

CONSULTING ENGNEFS LTD CALGARY CAAA



NOTES REVISIONS

1- t-

.- -- _______________ TEST MEDIUM WATER DESCRIPTION DATE BY CHKD APPD

I-
PROPOSED MAXIMUM OPERATING PRESSURE ISSUED FOR APPROVAL 80730

ISG28OkPa ______ _______ ___
-1901j x\ --______ L- 3.DEAD WEIGHT 1ESTER PRESSURE RECORDER

kRl\
AIR RELIEF AND PRESSURE PUMP ARE ALL LOCATED

_____ ___________________ _____
\4Di V4LvE

_____ -____________________ ______

AT TEST POINT

94p
t__ -L __

4.FOR LOCATIONSOFREAVYWALLPIPE

REFER TO PLA4 AND PROFILE AS

-H92p-
.-.- 7/T --- ._-.__-__- -2O REFERENCED BELOW __ ____________ __________ ____

e--- --L- -_
AFWLPOtNTS

LOCATIONS __________

tBO- THIS SECTION WILL BE FILLED FROM ALBERTA NATURAL GAS COMPANY LTD

8- ------ LEACH CREEK AT km 22.0

REFERENCE DRAWINGS CHIEF ENGINEER

________________________________________5-O8O2OO-EN3 HYDROSTATIC TEST HEAD
NORTHERN PIPELINE AGENCY--- ____1_ _- ______

-t--
---4-- ------- 5-08-02--OO-AL-0005 PLAN AND PROFILE CANADA

5-08-02OO-TP4042 AIR RELIEF VALVE

t8OL -- 8OOitt hH-i __flj
LENGTH OF TEST SECTION .6 km

LLEvATN MTtF VOLUME OF TEST SECTION 101Dm3

vE SEM LEVEL

DESIGN FACTOR 072

P1 PE O.D W.T 914 mm 8.89 mm ____________________________________________________

SPECIFICATIONS
CSA 2452 ALBERTA NATURAL GAS COMPANY LTD

FLOW _________________________
GR 448 EAT ix AGENTS FOR

TEST HEA TE3T rEAD SFE VG MAXIMUM TEST PRESSURE 9590 kPa
FOOTHILLS PIPE LINES SOUTH B.C LTD

5SO2-kENOOO3 5-O8-U-OENOO3
SMYS MAXIMUM 110 ALASKA HIGHWAY GAS PIPELINE PROJECT

-__
MINIMUM TEST PRESSURE 5O kPo 914 mm O.D GAS PIPELINE

TLST SECTION TEST PNT TLST SECTION LOW POINT TEST ECTION HiGH POINT

EEMTICN ESEATIN LLATI I94O rn

SMYS MINIMUM 90 HYDROSTATIC TEST SECTION 10

ETf PRESSPE 9590 TEST PRE3LRE 5O TE1 PRES RE 2/ TEST VOLUME 2.02m STATION 37754J TO 394123
PREPARED BY

I.D.NII\/Ers4
ROR ZONE FACILITY NO DWG TYPE DWG NO REV

CONSULTING
ENOIFE

LTD CAIGMY CNAOA



NOTES REVISIONS

__________________ __________________ ____________ __________________ __________________ TEST MEDIUM IS WATER No DESCRPTION DATE BY CHKD APPD___________________
___ ____________________________________ _______ ___

PROPOSED MAXINUM OPERATING PRESSURE ISSUED FOR APPROVAL 80-7-30 AZ__ ____ _____ \__
IS62SOkPa ____________

_______________ _______________ __________ 6O DEAD WEIGHT TESTER PRESSURE RECORDER ___________________________ _____GO
UEF AND PRESSURE PUMP ARE ALL LOCATED

___________ _______________ _____25j \LVE
ATTESTPOINT

FOR LOCATIONS OF HEAVY WALL PIPE-12E ___ REFERENCEDBELOW

PROFILE AS

__________
DEWATERING WIL BE AT SAME LOCATIONS

___________________________
1800 .- 880

FILL POINTS
___________________________ _____

_._Y_ ________ TH SECTtON WILE BE FILLED FROM LtACH ALBERTA NATURAL GAS COMPANY LTD186C ________ ----_______
CREEK AT km

_____________ 810 _i

REFERENCE DRAWtNGS
FENGINEER

.-

1- -O8 O2-OOEN- HYDROSTATIC TEST HEAD NORTHERN PIPELINE AGENCY

S0p 5-0802-00AL-0005 PLAN AND PROFILE CANADA--4O..---------
5-080200AL-000G PLAN AND PROHLE

--7-8O

5-08O2-OOTP-0042 AIR RELIEF VALVEH- __ ______ ______
LENGTH OF TEST SECTION 2.5 km

-F

ELEVATION IN METRES VOLUME OF TEST SECTION I58Om
ABOVE SEA LEVEL __________________________ __________________

DESIGN FACTOR 072

Pt PE 0D W.T 914 mm 8.89 mm ____________________________________________________

CSAZ24S2 ALBERTA NATURAL GAS COMPANY LTD
FLOW SPECIFICATIONS

GR448 CAT.U AGENTS FOR_______________________________________
FOOTHILLS PIPE LINES SOUTH BC LTD

MAXIMUM TEST PRESSURE 9590 kPu _________________________________________________TEST HEAD SEE DWG- TEST HEAD EE DWG __________________________ __________________
O8OL-0O-EN-D.O 5-O8O2OO-EN-QOO3

SMYS MAXIMUM 110 ALASKA HIGHWAY GAS PIPELiNE PROJECT

_____ MINIMUM TEST PRESSURE 7850 kPa 914 mm O.D GAS PIPELINE
TEST SECTION LO POINT TEST SECTIONhGH POINT TESTSECTIONTEST POINT

SMYS MINIMUM 90 0/ HYDROSTATIC TEST SECTION IIlELEVATION ELEVATtON 933 ELf VATION 852 ___________________________ __________________

JEST PRESSURE 95 kPa TEST PRESSURE 8277 kPa LTET PRESSURE 9066 kP 0.2 Io TEST VOLUME I6m3
STATION 39412.3 TO 4I772.4

PREPARED BY

I.F.NiIVEN RGN ZOP4E FACILITY NO DWG.TYPE DWG NO REV

CONSULTING ENGINEERS YD CALrRY CANADA



NOTES REVISIONS

I.TESTMEDIUMISWATER No DESCRIPTION DATE BYCHKD.APPD

km
____j 2PROPOSEDMAXIMUMOPERATINGPRESSURE ISSUEDFORPPROVAL 80-7-30GB

1700 -- 3.DEADWEIGHTTESTERPRESSURERECORDER _______________
AND PRESSURE PUMP ARE ALL LOCATED _________________________ _____----I6AC ____-
ATTESTPOINT

jQ IGO- 4.FORLOCATIONSOFEAVYWALLPIPE

REFER TO PLAN AND PROFILE AS

---- _____ --- I64 REFERENCEDBELOW

2O 5.DEWATERINGWftLBEATSAME LOCATIONS _______________
oo ..- -----____ -____ 6THISSECTIONILLBE FILLEDFROMLEACH ALBERTA NATURAL GAS COMPANY LTD

580
TI

580

CREEK AT km Z20

--a--- GO- REFERENCE DRAWINGS CHIEF ENGINEER

______ _____ _________
O8-O2OOENooo3 HYDROSTATIC TEST HEAD NORTHERN PIPELINE AGENCY540 ______________ 54O --i--- 5-O8O2OOAL-OOQ4 PLAN AND PROFILE CANADA

52O
//

f- -- j______

______________ __________
---ELEVATION IN METRES LENGTH OF TEST ECTION 33km

ABOVE SEALEVEL
CJ Ci

VOLUME OF TEST SECTION 2O8Om3

DESIGN FACTOR O72

P1 PE O.D W.T 914 mm 8.89 mm ____________________________________________________

FLOW SPECIFICATIONS
CSA 2452 ALBERTA NATURAL GAS COMPANY LTD

--

_______ GR.448 CATU c-ft AGENTS FOR

-TEST bADSEE DWG MAXIMUM TEST ESSURE 9590 kPa
FOOTHILLS PIPE LINES SOUTH B.C LTD

TET HEAD EE DWG- 5-OR-C-OO-EN-OOO3
5- S-02-OO--EN-0003

SMYS MAXIMU 110 ALASKA HIGHWAY GAS PIPELINE PROJECT

TEST SECTION HIGH POINT ECTION LCPOINT TEST SECTION TEST POINT
MINIMUM TEST PR SSURE 7850 kPo 914 mm 0.0 GAS PIPELINE

ILEVATION FI67I5m ELEVATION I5425m SMYS MINIMUI 90% HYDROSTATIC TEST SECTION I-
JEST PRESSURE 8326 kPo _TEST_PRESSURE kPo LTEST PRESSURE 9590 kPa_______ ____--- 2% TEST VOLU 4.16 STATION 2753I.7 TO 3O 839.7

PREPARED BY

IP.N.ttV RGN ZONE FACILITY ND DWGTYPE DWG NO REV

CONSULTING EMGI4E .S LTD CALGAAY CANADA



/\
NOTES REVISIONS

________ _______ ________ 7y ________ ________ ______ ________ ________ ________ ________ ______ ________ ________ ________/\ ITESTMEDIIJMISWATER wo DESCRIPTION DATE BYCHKDAPPDil PROPOSEDMAXIMUM OPERATING PRESSURE ISSUED FOR APPROVAL 80 30 AC

\4
__ M44- /\\ __ ______ ---_____ DEAD WEIGHT TESTER PRESSURE RECORDER

AND PRESSURE PUMP ARE ALL LOCATED
___________________________ih 98O ATTESTPOINT __________ __-960 __ __-L 4.FORLOCATIONSOFHEAVYWALLPIPE

a- REFER TO PLAN AND PROFILE AS ___----94O -- ______ ____w -- -------- REFERENCEDBELOW

DEWATERING WILL BE AT SAME LOCATIONS
020 b- 92O

6.THISSECON FROM THE
ALBERTA NATURAL GAS COMPANY LTD

epp -- ____ pOO
-----

.-- REFERENCEDRAWIGS CIEFENGINEER

5-08 OQOEN HYDROSTATIC TESTHEAD
NORTHERN PIPELINE AGENCY

p4 ____ ---4e
5-O8O2-OOALOI8 PLANANDPROFILE CANADA

ii TH TII __________
LENGTH OF TEST ECTION 3.5 1cm

4- -I-

-4- _________ ____ _________\____ II-
ro cj

VOLUME OF TEST ECTION 2210 m3ABOVE EE LEVEL

DESIGN FACTOR 0-72

P1 PE 0.D W.T 914 mm 8.89mm
____________________________________________________

SPECIFICATIONS
CSA 2452 /\ ALBERTA NATURAL GAS COMPANY LTDFLOW
GR.448 CATU AOENTS FOR

TEST HEAD OWG TEST HEADSEE DWG
MAXIMUM TEST

P1ESSURE
9590 kPa

FOOTHILLS PIPE LINES SOUTH BC LTD

5-08-02-OO-EN-0003
.-

5-O8-O2-OO-EN-OOO3 %SMYS MAXlMUIT1 110 ALASKA HIGHWAY GAS PIPELINE PROJECT

___________ ________________ _____ ___________________ MINIMUM TEST PRSSURE 7850 kP 914 mm O.D GAS PIPELINE
TEST SECTION TEST POINT LOW POrNT TEST SECT HIG-1 POINT

ELEVATIONJ 886.0 ELEVATION 882 Cm ELEVATION 9I6.5m SMYS MINIMUMJ 90 HYDROSTATIC TEST SECTION 21
TEST PRESSUREI kPo

PRESSIREI 9590 Pa TEST PRESLE 9252 kPa TEST VO LME 42 m3_______- ________ ________ ____________ _____ STATION 142415 TO 145700
PREPARED BY

I.D.NiIVN RON ZONE FACFLITY NO DWG.TYPE OWG NO REV

CONSULTING
ENGINEE

LTD CALGARY CANADA



NOTES REVISIONS

I.TESTMEDIUMISWATER No ESCIPTION DATE BYCRKDAPPD

2PROPOSED MAXMUM OPERATING PRESSURE SSUEDFORAPPROVAL 8O-7-oA.C______- ------ 060- -- ___
IS628OkPoO4O 94 3.DEADWEIGHTTESTERPRESSURERECORDER

AND PRESSURE PUMP ARE ALL LOCATED

ATTEST POINT

-.-- 500- -- 9OO- --- FOR LOCATIONS OF NEAVY WALL PIPE

REFER TO PLAN AND PROFILE AS-- 88 REFERENCEDBELOW

________________ DEWATERING WILL BE AT SAME LOCATIONSeGO
860 ________________________________ ______ ___/\ FILL POINTS__ --- 6THISSECTIONWILLBEFILLEDFROMLAKE

ALBERTANATURALGASCOMPANYLTD
KOOCANUSA AT km 90.5._

820

eOO REFERENCE DRAWINGS CHEFENGEER

5-O8O2-OO-EN-oQO3 HYDROSTATIC TESTREAD
NORTHERN PIPELINE AGENCY780 5-08-O2OOALQOII PLAN AND PROFILE CANADA

Heo

___
_7_

81 ____________ ________
LENGTH OF TEST SECTION 2.3km

VOLUME OF TEST.SECTION I45Om3

DESIGN FACTOR 072

P1 PE OD W.T 914 mm 8.89 mm
____________________________________________________

FLOW
SPECIFICATIONS

2452 ALBERTA NATURAL GAS COMPANY LTD
GR.448 CAT AGENTS FOR

TEST HEAD SEE DWG
MAXIMUM TEST PRESSURE 9590 kPa

FOOTHILLS PIPE LINES SOUTH B.C LTDTEST HEADSEE DWG
SOBO200-EN-0OQ3 __________________5-O8O2-OO-EN-O0O3

SMYS MAXIMUM 110 ALASKA HIGHWAY GAS PIPELINE PROJECT
____________ _____ MINIMUM TEST PRtSSURE 7850 kPa 914 mm O.D GAS PIPELINETEST SECION POINT TES SECTION LOW POINT TEST SECTION TEST POINT __________________
EEVTION 935 ELEV ON 809Dm ELEVATION 895m SMYS MINIMUM 90 HYDROSTATIC TEST SECTION 116
TEST PRESSURE 831 Po TEST IRESSURE 9590

kPO_ TT PRESSURE 9487 kPo 2% TEST VOLUME 2.90m3
STATION 89 517 TO 91800

PREPARED BY

1JNHvENJ RGN ZONE FACILITY NO DWG.TYPE DWG NO REV

CONSULTINB EGINEES lTD CALGARY CANADA



NOTES REVISIONS

_L __ 1I AK 2.PRPOSxIMOERATNGPRESSURE SSuEDFORAPPROVAL __

1i TJ 3DwETTESTERPRESSURERECORDER _________
.- \/ Nt ANDPRESSUREPUMPAREALLLOCATED _______________ ___

t-
-I

km
HL 16 ATTESTPOIN ________

1- ____________ 75
FOR LOCATIONS OF HEAVY WALL PIPE _________________________ ____

_________f_i ___4 4-
--

REFERTOPLANANOPROFILEAS _____________ __
420 -Th ---p -h- -- 42G REFERENCEDBELOW ___________ __

--l Li 5.DEWATERING WILL BE AT SAME LOCATIONS

_- oo i---- Ht ____ ASFILLPOINTS

-- ____---___ -- lp 6THISSECTIONWILLBEFILLEDFROMLEACH AL6ERTANATURALASCOMPANYLTDH-T JILII _-_ REFRENCEDAWG

_________ ______ _____________ _____________ ______ ______ _____________ _____________
t- 5O8-O2OOENOOO3 HYDROSTATIC TESTHEAD NORTHERN PIPELINE AGENCY

___j________ -- v- _________ ____ --.- -1 --- 2e --1 50802OOAL-0002 PLANANDPROF1LE CANADA

5-O8O2OOAL-OOO3 PLAN ANDPROFILE

90
--___--1 -- --

1H __f -_____ ______ ____.__HLL _____ ____
LENGTH OF TEST SECTION 69km

-4- -I- -I- -I-

ZELEVATION IN METRES

cJ
ABOVE SE LEVEL VOLUME OF TEST SECTION 45Om

DESIGN FACTOR 072

P1 PE 0.D W.T 914 mm 8.89 mm _________________________________________________

CS4Z2452 ALBERTA NATURAL GAS COMPANY LTD

_4__ft
SPECIFICATiONS GR448 CAT.U AGENTS FOR

FOOTHILLS PIPE LINES SOUTH B.C LTD

TEST READ SEE DWG
TEST HEAD SEE DWG

MAXIMUM TEST PRESSURE 9590 kPa ____________________________________________________

5O8O2OO-EN-OOO3 5O8O2OOEN-OOO3 SMYS MAXIMUM 110 ALASKA F-UGHWAY GAS PIPELINE PROJECT

____________ ______ _____
MINIMUM TEST PESSURE 7550 kPo 914 mm O.D GS PIPELINE

TEST SECTION NIGH POINT
TEST SECTION LOW POINT TEST SECTION TEST POINT

ELEVATION 1430
ELEVATION 327.5 ELEVATION 327.5 rn

SMYS MINIMUM 90 HYDROSTATIC TEST SECTION I-

TEST PRESSUREI 8586kPa
TEST PRESSUEI 9590 kPo TEST PRESSURE 9590 kPa 0.2% TEST VOLUME 8.70m3

STATION 14650 TO 21 515.9

PREPARED 8Y

IJ.N1VEN RGN ZONE FACILITY NO DWG.TYPE OWO NO REV

CONSULtING EHOINERS LTO CAGARV CANADA



NOTES REVISIONS

__ I.TEST MEDIUM WATER NO DESCRIPTION OATE YCHKD.APP
2.PROPOSED MAXIUM OPERATING PRESSURE ISSUDFORAPPROVAL 80-7-30

f4
__ii

IGO DEADWEHT TESTER PRESSURE RECORDER _______________ ___H- ADPRESSUREUMPAREALLLOCATED

H42
.t 2O 4FORLOCATIONSOFHEAVYwALLpIpE

REFER TO PLAN AND PROFILE ASI4
REFERENCED BELOW __________ __

5DEWATERNGWILLBEATSAMEi1 LOCATIONS AS FILL POINTS
____________ IGO

THIS SECTION WILL BE FILLED FROM ALBERTA NATURAL GAS COMPANY LTDI3 .___.__4____L__ 540 CREEKATkm3.2

J13 320 REFERENCE DRAWINGS CMIFNGIER
3p ___

pp iiiHYDROSTATICIESThEAD

NOTRNNg AGENCY

____ lc ICp_LL TLI ____LELEVA
ON IN METRES

LENGTH OF TEST SCTION 1.4 kmABOVE SEA LEVEL

VOLUME OF TEST SCTION 880 m3

DESIGN FACTOR 080

PIPE O.D xW.T 9I4rnmxIO.28mm ________________________________________

_________ SPECIFICATIONS
ALBERTA NATURALGAS COMPANY LTD

TEST HEADSEE DWG LTEST
HEAD SEE DWG MAXIMUM TEST PRESSURE 11950 kPa

FOOTHILLS PIPE LINES SOUTH B.C LTD5-O8O2-OO-EN-OOO2
5-OB-02-OOEN-0002

SMYS MAXIMUM 10 ALASKA HIGHWAY GAS PIPELINE PROJECT________
MINIMUM TEST PRESSURE 10860 kPa 914 O.D GAS PIPELINETEST SECTION TEST POINT TEST SECTION LOW POINT TESr SECTION HIGH POINT

________________________ _________________
ELEVATION 352Dm ELEVATION 348.0 ELEVATION 13740 SMYS MINIMUM 100 HYDROSTATIC TEST SECTION 14TEST PRESSURE 11754 kPu TEST PRESSURE 11950 kPa RESSURE 11695 kPo

_____ 02 ST 76OLUM STATION 2670 TO 4480
PREPARED 8Y

r..j.NJiv NJ ReN ZONE FACL1TY NO OWGTYPE DWG NO REV

CONSULflNG ENGINELTP CAGAay CANADA
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NOTES REVISIONS

TEST MEDIUM I3 WATER
NO DESCRIPTION DATE BY CHKD.JAPD

1500 __________
_____________

IS 8690 kPa

LLLJIIJI
JLJ LL

___ __ _______

PROPOSED MAXIUM OPERATING PRESSURE ISSUED FOR APPROVAL 8O73O GA

DEAD WEIGHT TESTER PRESSURE RECORDER

______ AND PRESSURE PUMP ARE ALL LOCATED
1520-

AT TEST POINT
___________________

pp _________ FOR LOCATIONS OF HEAVY WALL PIPE

I5C ___ _______ __________ __________________ ___
EAS KC TEN4YEcu R/ F0 TERL ER/wtRLtN1 NG REFER TO PLAN AND PROFILE AS

_________________________ _____
14 ___ LH/

1130 REFERENCED BELOW

_____________ ______________ DEWATERING WILL BE AT SAME LOCATIONS AS

ROO
OP/LR/I ___________ ____________ _____________

______________________________
______ _____ FILL POINTS

________ _________________________________ __________F44C
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