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1 Introduction

Direct Current Voltage Gradient (DCVG) surveys have been conducted at each scraper station along
the Amadeus Gas Pipeline to give an indication of the condition of the coating at each site. However,
the accuracy of these DCVG surveys at the scrapper stations is uncertain due to the possibilities of
CP shielding and interactions between different pipe sections.

To correlate the DCVG results to actual defects, 5 scraper stations and 4 MLV’s and 9 anchor blocks
have been selected to be excavated and to undergo coating assessment. The results of these 10
excavations and coating assessments will help determine the expected condition of the remaining
stations and MLV’s, and provide key information into the decision to excavate them or not.

Warrego is the third scraper station to be excavated and assessed. This report compares the DCVG
results for Warrego to the results of the coating assessment following excavation.

After coating assessments had been conducted, the station pipework was cleaned by abrasive
blasting and recoated with Luxepoxy, a high build 2 part epoxy coating.

2 Method

In April 2012 a DCVG survey was conducted on the Warrego scraper station. These results have been
included in this report for comparison to determine if there is a correlation between the DCVG
survey data and actual coating defects.

The Warrego site has been excavated and assessed, see Appendix 1. For major defects a coating
defect assessment has been conducted, completed coating defect assessment forms are in Appendix
2. Failure of a holiday detector test results in a white painted ring around that area. All sections of
pipe with coating defects have been photographed, see Appendix 3 for referenced photos and the
photo log. To quantify the defects and identify trends in defect activity the results are presented on
a mark-up of the facility layout drawing, refer to Appendix 1.

The results of the DCVG survey and the coating defects assessments have been compared to
determine if there is a correlation between the DCVG survey and actual coating defects in Section 4
Discussion.
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3 Results

3.1 DCVG

There were 12 areas highlighted as having coating defects by the DCVG survey. These defects are
summarised in Table 1 below. Locations of each defect are shown on the drawing in Appendix 1.

Table 1: DCVG Detected Defects

DCVG Defect Number Section IR
1 South compressor line 5.7%
2 South pig trap drain line 1.8%
3 NRV 14.9%
4 V11— MLV bypass valve south 9.8%
5 MLV 16.4 %
6 V12 — MLV bypass valve north 3.0%
7 Station blowdown line 17.9%
8 Station blowdown line 14.9%
9 Support block D/S of V14 7.8%
10 North pig trap line 16.4 %
11 Station blowdown line 90° 39%
concrete support block
12 Station blowdown stack 3.6%

The Warrego DCVG Survey drawing has been included in Appendix 1. Dig up of the areas indicated in
the DCVG survey revealed the coating defects described in the following Table 2.

Table 2: Coating Damage Assessments

Defect ID# Section Photo Log / Notes

1 Section F — Downstream | Appendix 4, Photos 1653, 1654, 1655, 1656, 1658,
of MLV, upstream of V14. | 1659, 1844, 1960.
Canusa sleeve.

2 Blowdown line upstream | Appendix 4, Photos 1634, 1635, 1830, 1831, 1832,
of 90° elbow support | 1948,1952, 1969.
block.

3 Blowdown line white ant | Appendix 4, Photos 1634, 1828, 1829, 1953, 1954,
damage. 1955.

4 Pig Reciever line — Yellow | Appendix 4, Photos 1784, 1669, 1840, 1841, 1842,
jacket split. 1939, 1940, 1941, 1942, 1972.

5 North anchor block | Appendix 4, Photos 1780, 1783, 1812, 1813, 1814,
(northern side). 1820, 1970.

6 Southern anchorblock | Appendix 4, Photos 1587, 1588, 1652, 1987,
tee.

7 Pig Reciever line — | Appendix 4, Photos 1668, 1669, 1784, 1931, 1943,
Coating split between | 1972.
canusa sleeves

8 North of station MLV — | Appendix 4, Photo 1653, 1654, 1655, 1660, 1962,
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Yellowjacket split 1963, 2168.
9 Blowdown line 90° bend | Appendix 4, Photo 1772, 1773, 2143

support block
10 V07 support block Appendix 4, Photo 1589, 1590, 1591, 1785, 2183
11 Pig Launcher Appendix 4, Photo 1580, 1979, 2176

3.2 Coating Inspection
A significant amount of the coating found at Warrego was in poor condition. Many areas of coating

were found to be blistering and the coating in places was cracked and pulling away from the
pipework. Recorded coating defects have been illustrated on the Warrego Coating Defect layout
drawing in Appendix 2. Areas of coating found to fail a holiday test were circled with white paint
(refer photos). Some specific examples include:

e Blistering on the southern tee (photo 1588).

e White ant damage to the south tee, MIlJ (Monolithic Insulating Joint) and blowdown line
(photos 1580, 1798, 1828 and 1832).

e North pig receiver yellowjacket split (photo 1669).

e North side of north anchor block yellowjacket split (photo 1804).

e North side of MLV yellowjacket split (photo 1654).

e Blowdown line 90° elbow concrete support block blistering (photo 1773).

The following table lists coating defects that were attributed to significant metal loss on the pipe

documented on-site with a Coating Damage Assessment form (see Appendix 2).

Table 3: Coating Defects Near Areas of Identified Metal Loss

ID Section Defect Description C?;r;?\t;g n Su[:\(l:(\alflR
1 CanusaOSfIT\;\l/Je North Yellowjacket split into the canusa sleeve. Close To 7 17.9%

2 Blowdown Line Coating was tape wrapped with termite damage. 8 14.9%

3 Blowdown Line Coating was tape wrapped with termite damage. 7 17.9%

5 North Anchor Block Canusa sleeves; failed holiday detection and had N/A N/A

moisture underneath.

3.3 Metal loss
There were 4 areas of metal loss found on the pipework at Warrego. Of these 4 areas containing

metal loss, all 4 areas had visible coating defects. The metal loss section of the coating damage

assessment form was filled out for each defect — refer to 0.

Table 4: Metal Loss Reports

D Section Coating Defect Maximum Depth | Correlation DCVG
(Y/N) (mm) to DCVG Survey IR
1 Canusa Sleeve North of MlJ Y 0.55 Close To 7 17.9%
2 Blowdown Line Y 0.80 8 14.9%
3 Blowdown Line Y 0.61 7 17.9%
5 North Anchor Block Y 2.28 N/A N/A
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The metal loss noted has been analysed in Table 5 below for its possible cause. Account has been
taken for the most likely cause of the metal loss considering whether there is a coating defect
possibly associated (refer photos and coating damage assessment reports of Appendix 2), evidence

of rust product (photos) and physical appearance of the defect (photos).

Table 5: Metal Loss Defect Analysis

Coating Defect
(Y/N)

Section Cause

Notes

Corrosion

Canusa Sleeve North of MlJ Y

Refer to photo 1653, 1655, 1656
and 1961. Visual examination of
coating condition showed signs of
shielding. Pit appearance seems
consistent with pit corrosion due
to shielding.

Corrosion

Blowdown Line Y

Refer to photos 1634, 1831, 1948.
Evidence of pitting and pattern of
defects consistent with typical
corrosion.

Corrosion

Blowdown Line Y

Refer to photos 1634, 1829, 1953.
Evidence of pitting and pattern of
defects consistent with typical
corrosion.

Corrosion
North Anchor Block Y

Refer to photos 1783, 1813, 1814.
Evidence of pitting consistent with

typical corrosion.

The location and details of metal loss has been included on the Warrego Metal Loss Results drawing
in Appendix 2.

3.4 RSTRENG Analysis

RSTRENG analysis was completed over the more severe area of corrosion to the north anchor block.
The pipe wall thickness in the area is 8.74mm (refer to Appendix 1) and the Coating Damage
Assessment metal loss form issued from site (Appendix 2) indicates the maximum pit depth of
2.28mm, 8mm axial length and 5mm circumferential length. The results of the RSTRENG analysis
indicate that the pipeline passes for the current Maximum Allowable Operating Pressure (MAOP) of
9,650kPag (refer to Appendix 4). The AGP design factor is 0.72 which translates to a required safety
factor of 1.39 and the RSTRENG results satisfy this case.

3.5 LRUT

LRUT was conducted at Warrego scraper station from January 22-24, 2013. Extracts from the LRUT
report are presented in Appendix 5. The diagrams in Appendix 5 shows the setup and location of the
LRUT probe when undertaking the test. 12 LRUT ‘shots’ were conducted upon the 14inch pipe(Test
Point 1 to 12; TP1, ... TP12) and 5 shots to the 10inch blowdown line pipe (Test Point 1 to 5; TP1, ...
TP5) in order to examine the condition of the pipe wall within the concrete support blocks and
anchor blocks.

BGS-RP-A-0009 Rev OA Page 4
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14” Test Point 1

Test Point 1 is the forward LRUT shot at Warrego’s south concrete anchor block, looking north. The
concrete anchor block begins 1.4m from the sensor head as shown in the results of Appendix 5.
There are no anomalies detected from this point onwards for this shot. The flange within the block
was detected at a distance of 1.71m, 310mm into the block. Corrosion was not identified within the
concrete block.

14” Test Point 2

Test Point 2 is a backward LRUT shot at Warrego’s south concrete anchor block, looking south. The
concrete anchor block begins 1.8m from the sensor head as shown in the results of Appendix 5. The
flange was detected at -2.11m which is 310mm inside of the block. Corrosion was not identified
within the concrete block.

14” Test Point 3

Test Point 3 is the forward LRUT shot at Warrego’s V07 concrete support block, looking east. The
body of V07 is 1.7m from the LRUT device with the concrete support block in-between. As shown in
Appendix 5 there are no anomalies detected within the concrete support block. The valve body was
identified at a distance of 1.68m. Corrosion was not identified within the concrete block.

14” Test Point 4

Test Point 4 is the forward LRUT shot at Warrego’s VO7 concrete support blocks, looking west. The
LRUT has detected 4 significant anomalies identified as 3 welds and the valve body at 3.42m. The bill
of materials on Appendix 1 drawing AD0610-6004 Rev. 0 identifies the tee as DN350 schedule 80
which has 560mm weld-to-weld length according to pipe charts. The T-piece welds are identified as
the first two welds which were detected at 1.53m and 2.06m respectively. The 530mm is within the
measurement margin for error for LRUT. The third weld detected at 2.52m is the valve girth weld
correctly identified, refer to photo 1789. Corrosion was not identified within the concrete block.

14” Test Point 5

Test Point 5 is the backward LRUT shot at Warrego’s NRV concrete support blocks, looking south.
The LRUT has detected 4 significant anomalies identified as a weld at 0.6m, a vertical branched tee
at 1.10m, a weld at 1.55m and the horizontal kicker line tee at 2.14m. Photo 1765 of Appendix 3
confirms the position and identification of these fittings and welds. Corrosion was not identified
within the concrete block.

14” Test Point 6

Test Point 6 is the forward LRUT shot at Warrego’s MLV south concrete support block, looking north.
The LRUT has detected 7 significant anomalies identified as a weld at 0.55m (0.05m from edge
concrete block to schematic, refer Appendix 5), a coating anomaly at 0.83m, a pipe clamp at 0.99m,
a weld at 1.37m and 1.95m, the other edge of the concrete block at 2.45m and the valve body at
2.82m. Photo 1990 of Appendix 3 confirms the position and identification of these clamp fittings and
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welds. The coating anomaly identified at 0.83m is 200-300mm inside of the concrete support block
and presents a vertical flexural reading indicating reflections at the top or bottom of the pipe which
the LRUT technician has identified as coating related. Corrosion was not identified within the
concrete block.

14” Test Point 7

Test Point 7 is the forward LRUT shot at Warrego’s MLV north concrete support block, looking south.
The LRUT has detected 7 significant anomalies identified as a weld at 0.54m and 1.07m, two vertical
branched tees at 1.35m and 2.03m, a horizontal tee at 2.53m, a coating anomaly at 3.11m and the
valve body at 3.65m. Photo 1991 of Appendix 3 confirms the position and identification of these
fittings and welds, and the coating anomaly is identified as the interface between the rock guard and
the CTE coating — no corrosion was identified. Corrosion was not identified within the concrete
block.

14” Test Point 8

Test Point 8 is the forward LRUT shot at Warrego’s MIJ north concrete support block, looking south.
The LRUT has detected no significant anomalies between the concrete support block 1.3m from the
LRUT device and the MIJ which was detected at 2.73m. Photo 1639 of Appendix 3 and drawing
AD0610-6004 Rev. O confirms the detected distance between the concrete block and the MIJ.
Corrosion was not identified within the concrete block.

14” Test Point 9

Test Point 9 is the forward LRUT shot at Warrego’s V14 concrete support blocks, looking west. The
LRUT has detected 6 significant anomalies identified as 3 welds and the valve body at 4.07m. The
first two anomalies are identified as coating anomalies due to identified bubbles outside of the
concrete support block at 0.47m and 0.67m. The concrete block begins at 1.1m to the TP9 schematic
drawing in Appendix 5. The bill of materials on Appendix 1 drawing AD0610-6004 Rev. 0 identifies
the tee as DN350 schedule 80 which has 560mm weld-to-weld length according to pipe charts. The
T-piece welds are identified as the first two welds which were detected at 2.15m and 2.78m
respectively. The 530mm is within the measurement margin for error for LRUT. The third weld
detected at 3.14m is the valve girth weld correctly identified, refer to photo 1676. Corrosion was not
identified within the concrete block.

14” Test Point 10

Test Point 10 is the forward LRUT shot at Warrego’s V14 concrete support block, looking east. The
concrete block begins 0.8m from the LRUT device according to TP10 schematic drawing in Appendix
5. As shown in Appendix 5 there are no anomalies detected within the concrete support block
between the start of the concrete block at 0.8m and the valve body identified at a distance of 1.64m.
Corrosion was not identified within the concrete block.
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14” Test Point 11

Test Point 11 is the forward LRUT shot at Warrego’s north concrete anchor block, looking north. The
concrete anchor block begins 1.3m from the sensor head as shown in the results of Appendix 5, and
the pig-sig tee is 0.6m from the sensor head. The pig-sig tee is identified by LRUT at a distance of
0.73m, a coating transition (CTE to tape wrap) is identified at 1.07m, the concrete block interface is
detected at 1.38m and the flange within the block was detected at a distance of 1.63m, 250mm into
the block. Corrosion was not identified within the concrete block.

14” Test Point 12

Test Point 12 is the forward LRUT shot at Warrego’s north concrete anchor block, looking south. The
concrete anchor block begins 1.3m from the sensor head as shown in the results of Appendix 5. Two
coating anomalies were identified at 0.50m and 0.67m, the concrete block interface is detected at
1.16m and the flange within the block was detected at a distance of 1.60m, 440mm into the block.
Corrosion was not identified within the concrete block.

10” Test Point 1

Test Point 1 is the forward LRUT shot at Warrego’s blowdown stack concrete support block, looking
west. The concrete interface is 1.3m in front of the sensor head as shown in the results of Appendix
5. 3 coating anomalies were detected at 0.50m, 0.73m and 1.15m from the device, outside of the
concrete block. The tee piece was identified within the concrete block at a distance of 1.58m,
280mm inside of the block. The other end of the concrete block was identified by LRUT at a distance
of 2.01m. Corrosion was not identified within the concrete block.

10” Test Point 2

Test Point 2 is the forward LRUT shot at Warrego’s blowdown stack concrete support block, looking
vertically down. The concrete interface is 1.4m in front of the sensor head as shown in the results of
Appendix 5. No anomalies were detected, only the girth weld into the equal tee at 1.66m; 260mm
inside of the concrete block. Corrosion was not identified within the concrete block.

10” Test Point 3

Test Point 3 is the forward LRUT shot at Warrego’s blowdown line 90° elbow concrete support block,
looking west. The concrete interface is 1.3m in front of the sensor head as shown in the results of
Appendix 5. 3 coating anomalies were detected at 0.34m, 0.65m and 0.88m from the device, outside
of the concrete block. The elbow piece girth weld was identified within the concrete block at a
distance of 1.41m, 110mm inside of the block. Corrosion was not identified within the concrete
block.

10” Test Point 4

Test Point 4 is the forward LRUT shot at Warrego’s blowdown line 90° elbow concrete support block,
looking north. The concrete interface is 1.2m in front of the sensor head as shown in the results of
Appendix 5. 3 coating anomalies were detected at 0.31m, 0.64m and 1.05m from the device, outside
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of the concrete block. The elbow piece girth weld was identified within the concrete block at a
distance of 1.31m, 110mm inside of the block. Corrosion was not identified within the concrete
block.

10” Test Point 5

Test Point 4 is the forward LRUT shot at Warrego’s blowdown line concrete support block between
V11 and V12, looking south. The concrete interface is 0.75m in front of the sensor head as shown in
the results of Appendix 5. No defects or anomalies were detected within the concrete support block.
The elbow piece girth weld was identified within the concrete block at a distance of 2.31m on the
other side of the block. Corrosion was not identified within the concrete block.

4 Discussion

Compiling the results of DCVG, coating defects noted and corrosion found at Warrego it should be
possible to determine and links between the three sets of results. A complete set of results for the
DCVG, Coating Defects and Metal loss is included in the Warrego DCVG, Coating Defects and Metal
Loss layout drawing of Appendix 1.

DCVG and Coating Defects

The DCVG survey discovered CP leaks which have been referenced back to coating defects found
during the dig-up as described in Table 2 and referenced photos of Appendix 1. However, DCVG
failed to find blistering on the TEE downstream of V07, blistering around the concrete support
downstream of V07, blistering on the south and north trap kicker line, white ant coating damage to
the MIJ, the yellowjacket split north of the MIJ, V14 blistering, blistering around the north anchor
block and a yellowjacket split north of the northern anchor block.

DCVG Defect #7, 9 and 12 were not related back to specific defects found in the coating during dig-
up, and yet were relatively high %IR readings. DCVG Defect #9 and 12 detections were around
concrete support blocks however, therefore there could be a detected defect within the support
block. The risk of severe corrosion within these concrete blocks is low, despite making for ideal CP
(Cathodic Protection) shielding structures, as the block is securely sealed where the pipe enters and
exits the concrete blocks.

DCVG and Metal Loss Defects

The DCVG survey identified 2 out of 4 metal loss defects found at Warrego. Metal loss defects ID# 1,
2, 3 and 5 were identified as resulting from pit corrosion due to shielding. The fact that defects #1
and were not found by DCVG, and defects #2 and 3 were near the DCVG Defect #8 is consistent with
the shielding premise.

Coating Condition

As can be seen by the photos the pipe coating is failing in many locations leading to many detected
holidays. Although corrosion has not been found to be widespread at the stage dig-up occurred, the
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degrading condition of the coating does indicate it is nearing the end of its effective life, and
corrosion rates will accelerate as a result.

Corrosion

The corrosion that has occurred at metal loss ID #2 and #3 was in an area where the coating type
was tape wrap. Coating defects caused by termite damage were also located nearby which allows for
electrolyte migration underneath the coating along the pipe metal surface. The pipe was wrapped
circumferentially, and corrosion occurred axially to the pipe for ID #3 and circumferentially for ID #2.
This indicates moisture ingress through the tape wrap defect has collected some distance away from
where the corrosion subsequently occurred, shielded by the tape wrap from CP.

Metal loss ID #1 occurred underneath a canusa sleeve over a girth weld. The corrosion seen is typical
of that seen underneath canusa sleeves; pitting corrsosion spanning the circumference of the pipe
for the length of the canusa sleeve. The corrosion mechanism is shielding type, with the canusa
sleeve acting as the CP shield.

Metal loss ID #5 is most likely to be due to very localised pit corrosion resulting from shielding
underneath the canusa sleeve. The coating damage assessment form for ID #5 identifies moisture
underneath all of the canusa sleeves in the area including the one with corrosion underneath it. The
dis-bondment of the canusa sleeve at the pit site is considered to have resulted in the localised
shielding and pit corrosion which has occurred. The appearance of the pit corrosion here is not
consistent with pit corrosion evident beneath yellowjacket or tape coating systems generally found
elsewhere, it is similar to the pit corrosion found at V14 at Newcastle Waters. Shielding normally
results in a very uniform corrosion rate during periods when the local environment is corrosive and
cathodic protection currents cannot reach the site to prevent the corrosion.

5 Recommendation

Corrosion has been largely mitigated at the site by the pipe coating and CP, and as a result corrosion
has been fairly minor. Corrosion rates will probably accelerate with time given the degrading
condition of the coating. There is reasonable evidence of shielding both in the yellow-jacket and
tape systems. Shielding can lead to very rapid rates of pit corrosion which can ultimately result in a
leak.

In the absence of shielding, the amount of general corrosion is reasonably low and the cathodic
protection system is providing the secondary level of steel protection as per the design.
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6 Conclusion

The DCVG survey has not been able to accurately detect all of the coating damage or metal loss at
the Warrego scraper station. The condition of the coating was generally poor and the DCVG survey
indicated many CP leaks. The resolution and accuracy of the DCVG survey was shown be a short-

coming, as not all of the defects were spotted — this is probably due to the high number of defects in
a relatively small area at the scraper station, therefore the gradient changes which would be an
expected result of a coating defect are difficult to measure and locate given the high number.

There were several areas of metal loss on the station pipework where there had been coating

degradation. The amount of general corrosion is low and the station cathodic protection system

appears to be working as it should. However, there is evidence of shielding issues at this station.
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Appendix 1 Station Layout, DCVG Survey, Coating
Defects and Metal Loss Results.
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DCVG IR (%)
DEFECT1: 5.7
DEFECT2: 18
DEFECT 3: 14.9
DEFECT 4: 9.8
DEFECT5: 16.4
DEFECT6: 3.0
DEFECT 7: 17.9
DEFECT8: 14.9
DEFECT9: 7.8

DEFECT 10: 16.4

WARREGO DCVG SURVEY

DEFBET 11: 3.9

DEFBET 12: 3.6
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WARREGO COATING DEFECT - VISUAL
INSPECTION & HOLIDAY DETECTOR RESULTS

YELLOWJACKET SPLIT.
CANUSA SLEEVES
FAILED HOLIDAY TEST
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DEFECT WARREGO METAL LOSS RESULTS

DIMENSION (mm)
COATING LxWxDEPTH
DAMAGE O’CLOCK
ASSESSMENT POSITION ON CAUSE OF
REPORT ID# PIPE METAL LOSS

1 220 x AROUND CORROSION
PIPE x 0.55

2 8x12x0.80 CORROSION
3 0O'CLOCK

3 30x5x0.61 CORROSION
2:30 O'CLOCK

5 8x5x2.28 CORROSION
6 O'CLOCK
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WARREGO DCVG, COATING DEFECTS & METAL

LOSS
LEGEND COLOUR
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Warrego Scraper Station
APA Group 77 ) Coating Assessment Report
L Below Ground Station Piping Repair Project
Appendix 2 Coating Damage Assessment Forms
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Form crealed by Ben Parkin Apr 09

Work Order No:

Approved by Henry Dupal COATING DAMAGE ASSESSM ENT Page 1
Location
Pipeline: IOZFEECT ] Excavation Date: 2 0////;20/ 3
Section: < EcTion 1° Digup Reason: @wrf/w(‘-’ Feaz
Kilometre Point:  [ulpan=Co DCVG Measurement: Yy
Zone: Defect Length from survey (m): v /47
Easting: CMMS Work Order No: /4@2 2L
Northing:

Surrounding Description:
(Buildings, drains, etc)

Photos Description

Time(s) photo taken or viewfinder number

# Has the Surrounding landscape

camera date

Site facing increasing chainage

and time been
set correctly?

Site facing decreasing chainage

Pipe with coating

/65¢ /457,

Please remember

to take both close
up (no closer than
500mm) and wide

Pipe with coating removed

Pipe cleaned

1504, /tss, /655, 1659, t6ho,_tEéL16E2
1960 _i§6), 1962

Pipe repaired

photos.
Soil and CP
Soil Description (tick one or more from each columny):
# Sand # Fine & Dusty
&l Loam Coarse A Dry
Clay Gravel B Damp
Black | B Rocky Wet
B Red Dirt ;
Pipeline Soil Cover Depth (m): /- % Soil pH: 5~ 6

Pipe To Soil Potential (V): -~ /-523 Soil Resistivity (OhmMS): 4., is7e PinSpacing 1.5m

Is there a coating defect (Y/N)?
Any white buildup from cathodic protection {Y/N)?
Any evidence of termite damage (Y/N)?

Coating
Coating Description:
= Yellow Jacket

et

[-Sleeve Any moisture inside the coating (Y/N)?7
= Wrapping Any stress corrosion cracking (Y/N)? [Yehcomreetir  NA
FBE Has the coating lifted away from the pipe (Y/N)?

= Paint If yes, how far around the pipe has it lifted (mm)?

Sketch of coating / corrosion damage completed (Y/N)?
Coating Defect Length (mm): geewr Aenwn Fiz Coaling Defect Width (mm): 2 20
Coating Defect Comments: '
ANV Glimmnz . ffaire  furs Hap IParee Thmeadtn TE 1ED&s 08
Tz GliEnas . /‘//?a,aw IHCKiZT Hpp  SPeT Aiwnry [t G laziEans

h




| D #F]

KP:

Metal Loss

Is there any deformation of the pipe
(dent, gouge or not round) (Y/N)?

[s there any metal loss (Y/N)?

Work Order No:

Page 2

/\/ If Yes, Engineering must be contacted IMMEDIATELY.

'

If there is any mefal loss, complele the remaining
seclion of this form and contact Engineering
IMMEDIATELY. '

The following measurements should indicate whether defects INTERACT

Interaction Rules:

1. Consider each defect as a rectangular box.

2. Draw a larger box around each defect,
extending length and width as per Figure 1.

3. IF BOTH larger boxes intersect with the
griginal defect boxes, the defects interact.

4. The dimensions reported on this form are
the dimensions of the defect after

interaction - dimensions A and B as shown in
Figure 1.

Maximum Depth (mm):

Wall thickness (mm):

Longitudinal dimension (A) (mm):
Circumferential dimension (B) (mm):

Clock Position {looking in direction of flaw):

Distance from longitudinal weld (mm}:

Distance from nearest girth weld {mm):

{if no girth weld has been found, do not excavate further)

m 7/% Defect 2

e | B
A AN, .
AATATATA AAAATAD m Befect size
Conzy after
interaction

——»

Figure 1

o -55
G 74
220
Riet7 ftownn PIPHE

In Wi

Repair

Léngth of Pipe Wrapped (mmj):

Other Repair Information:
(Gt 28 e lulns

oz f] Chwesr

" '7
Ltz L9 PE fregendnve

gé::’rfm*f N

“Ties Agea WS Apgacive BLasTiFD  fwp  FatnirE Ifiaw  Lux APexy (M B
wryy:i T e Femleess 215 %

Dig Up Comments:

gd!”l- lQl?D C&’l’&.

-Operator: g2/, Signature: #

Date: 3//i f22/3



| D2

KP:

Work Order No:

nomoveaoy e ouel . COATING DAMAGE ASSESSMENT Page |
Location
Pipeline: D417 T # <)  Excavation Date: 90/////20 5
Section: 2/ s Downs Lowz . Digup Reason: Continie lsstiecrion
Kilometre Point: /. /spzz C.o DCVG Measurement: # & 2 4
7
Zone: Defect Length from survey (m):
Easting: CMMS Work Order No: Iy BoY
Northing:

Surrounding Description:

(Buildings, drains, etc)

Photos

Description

E{as the

Surrounding landscape

Time(s) photo taken or viewfinder number

camera date

Site facing increasing chainage

and time been
set correctly?

Site facing decreasing chainage

Pipe with coating

AT A

Please remember
to take both close

Pipe with coating removed

[ %20 " je31 1942

up (no closer than

Pipe cleaned

~

19527 194%, ;9ud, 1950 194,
t 7 (j 7 7 7

500mm) and wide

544

photos. Pipe repaired [?54?2 [t
Soil and CP
Soil Description (tick one or more from each column):
@ Sand @ Fine E Dusty
& Loam [© Coarse | E}/?,
E Ciay E Gravel | amp
[ Black = Rocky B Wet
ed Dirt 5
. \ of
o [Hoi05
Pipeline Soil Cover Depth (m): /- ™ Soil pH: 5~€ / {C;c—%
S i S S ety _'6) 17y
Pipe To Soil Potential (V): _ ;. ¢23  Soil Resistivity (Ohms): _#= PinSpacing 1.5m

Coating
Coating Description:
= Yellow Jacket

= Slgeve
E*’W(:’aepping
= FBE

= Paint

Coating Defect Length (mm): o/ 70 g0

Coating Defect Comments:
D Crz

”‘”[T?/i/w 1Tz

Is there a coating defect (Y/N)?
Any white buildup from cathodic protection (Y/N)?
Any evidence of termite damage (Y/N)?
Any moisture inside the coating (Y/N)?
Any stress corrosion cracking (Y/N)? [Ye compee ATA
Has the coating lifted away from the pipe (Y/N)?

If yes, how far around the pipe has it lifted (mm)?
Sketch of coating / corrosion damage completed (Y/N)?
Coating Defect Width (mm): 25 &

o

A

fw  lenpP
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KP: Work Order No:
] Page 2
Metal Loss
Is there any deformation of the pipe
(dent, gouge or not round) (Y/N)? A~ If Yes, Engineering must be contacted IMMEDIATELY.
Is there any metal loss (Y/N)? Ifthere is ahy metal loss, complete the remaining
section of this form and contact Engineering
IMMEDIATELY.

The following measurements should indicate whether defects INTERACT

Interaction Rules: W
1.’Consider each defect as a rectangular box. *Li'*-L "'“;;"‘L-" N Defect |
2. Draw a larger box around each defect, T * A\
extending length and width as per Figure 1. wr % Defect 2
3. IF BOTH larger boxes intersect with the B ororory Defect size
ariginal defect boxes, the defects interact. vy P after
4. The dimensions reported on this form are T N interaction
. . ¥
the dimensions of the defect after W —
interaction - dimensions A and B as shawn in
Figure 1. l
Figure 1
Maximum Depth (mm): o

Longitudinal dimension (A} (mmy):

Wall thickness (mm): |I
Erm ) Bl N\

Circumferential dimension (B) (mm): /2 e .
. Figure 2

Clock Position gooking in direction ot flowy: '3 Q'Clocis

Distance from longitudinal weld (mm): 7O

Distance from nearest girth weld (mm): 2./ %0

(if no girth weld has been found, do not excavate further)

Repair

kengtirof Pipe Wrapped (mm):
Other Repair Information: -
iSerine: Blow Lo Lz (Amzizn  bgn Doeex (13

Dig Up Comments:

ot ldns Vot Awe  Frimr o f«/ach o~ Sromiz.

Operator: 2 _Q., Signature: % Date:3//¢ o003
AL Ll ;z% ) [/



[DH3

KP: Work Order No:
soooveabyrem o COATING DAMAGE ASSESSMENT
Location
Pipeline: Digrisei =5 Excavation Date: 20//9(, i3
Section: Bline Daveinr Lo Digup Reason: C%,WC Lorsircitons
Kilometre Point:  iL/areziz 2o DCVG Measurement: # 7  , i Z
Zone: Defect Length from survey (m):
Easting: CMMS Work Order No: gy 30¢
Northing:
Surrounding Description:
(Buildings, drains, etc)
Photos Description Time(s) photo taken or viewfinder number
Has the Surrounding landscape
camera date Site facing increasing chainage
and time been
set correctly? Site facing decreasing chainage
, ) Pipe with coating 76 "Jé‘ 1635, /62‘5 /6/‘;7
t o?gig L‘c‘;rtr;fé?o:; Pipe with coating removed ,r%-;_ ?: /%2 %,
up (no closer than | Pipe cleaned P 9 S¢ 1955 1953 (9 e;g}
500mm) and wide pi fespl v == 7 r
photos. ipe repaire
Soil and CP
Soil Description (tick one or more from each column):
= Sand = Fine ' [ Dusty
I Loam E Coarse | E}y
© Clay O Gravel Damp
gﬂack ' [E Rocky | E Wet
Red Di 7
ed Dirt !/ HoToS

Pipeline Soil Cover Depth (m): /"¢%  Soil pH:
Pipe To Soil Potential (V): -~ /-523 Soil Resistivity (Ohms)

5-¢ " sty
: / f:"/{?
. Pin Spacing 1.5m

Coating Is there a coating defect (Y/N)? z
Coating Description: Any white buildup from cathodic protection (Y/N)? ){
= Yellow Jacket Any evidence of termite damage (Y/N)? X
E—Siﬁ*fe Any moisture inside the coating (Y/N)? X'
rapping Any stress corrosion cracking (Y/N)? [Yem omPee A28 /A
E FBE Has the coating lifted away from the pipe (Y/N)? A~
H Paint If yes, how far around the pipe has it lifted (mm)?

Sketch of coating / corrosion damage completed (Y/N)?
Coating Defect Length (mm): /¢ 7o %g< Coating Defect Width (mm): o2 7, 20o

Coating Defect Comments:
T CAmACiE v fAlfzﬁP




IDH3

Work Order No:
Page 2
Metal Loss
Is there any deformation of the pipe
{dent, gouge or not round) (Y/N)? ~ If Yes, Engineering must be contacted IMMEDIATELY.
Is there any metal loss (Y/N)'? Z If there is any metal loss, complete the remaining
) section of this form and contact Engineering
IMMEDIATELY.
The following measurements should indicate whether defects INTERACT
Interaction Rules: W
i AL -1 ]
1. Consider each defect as a rectangular box. i’ . N Defect 1
2. Draw a larger box around each defect, T 7 AR AN
extending length and width as per Figure 1. A ANANAA] y// Defect 2
w /%% Z
3. IF BOTH larger boxes intersect with the l YA |B oo Defect size
i ; 7 ATATATATA ATATATATA PR
original defect boxes, the defects interact. |y %mm M aer
4. The dimensions reported on this form are T WQN interaction
. . AA/\AAA/‘\
the dimensions of the defect after W —
interaction - dimensions A and B as shown in A
Figure 1. l
Figure 1
Maximum Depth (mm): ok 6 {
Wall thickness (mmj: /27 |' '
Longitudinal dimension (A) (mm): 2 Bl g
Circumferential dimension (B) (mm): 5
. Figure 2
Clock Position eoking in direction of flowy: A 3 o
Distance from longitudinal weld (mm): @2_

Distance from nearest girth weld (mm): 5730

{if no girth wekd has been found, do not excavale further)

Repair

~engthof Pipe Wrapped (mm):
Other Repair Information: P
Lo T184% Blow Dowon Atttz L aniizo Ixdity e /HB

Dig Up Comments:
Sre WA DampP 9 Frze of e & Sresus.

Operator: ., 2, s, a/% Signature: % Date: %//7/20/3



ID#4

Work Order No:
ropoaiytiemoue . COATING DAMAGE ASSESSMENT
Location
Pipeline: Excavation Date: 7 ga//l—éwa
Section: . Digup Reason: (:’//:, e Koerpin
Kilometre Point: [ /200, @ DCVG Measurement: # /o /6 ¢
Zone: Defect Length from survey (m):
Easting: - , CMMS Work Order No: T
Northing: '
Surrounding Description:
(Buildings, drains, etc)
Photos Description Time(s) photo taken or viewfinder number
@ Has the Surrounding landscape
camera date Site facing increasing chainage
and time been
set Correcﬂy? Site faCing deCreaSing Chainage
Pipe with coating 17F g,;,; p é 49
Pl b e . ) 7
toe’iglf: Lirt?]ec::]osg Pipe with coating removed (Sul (€40 L1542
up (no closer than | Pipe cleaned /193G 19¢D 1931 I94 1942
500mm) and wide Pi o e S =y A
photos. peTepana Vi ‘,"7?_ .
Soil and CP
Soil Description (tick one or more from each column):
E Sand I Fine O Dusty
[E Loam - [E Coarse - & Dry
[ Clay © Gravel Z-Damp
B Black @ Rocky | E Wet
[@-Red Dirt |
Pipeline Soil Cover Depth (m): /3 Soil pH: Gt
Pipe To Soil Potential (V): —/-52% Soil Resistivity (Ohms): /..., s> PinSpacing 1.5m
Coating Is there a coating defect (Y/N)? v/
Coating Description: Any white buildup from cathodic protection (Y/N)? Y/
= Yellow Jacket Any evidence of termite damage (Y/N)? v/
= Sleeve Any moisture inside the coating (Y/N)? 4
rapping Any stress corrosion cracking (Y/N)? [YemcomPee sl NA
B FBE Has the coating lifted away from the pipe (Y/N)? AN
H Paint If yes, how far around the pipe has it lifted (mm)?
' Sketch of coating / corrosion damage completed (Y/N)?
Coating Defect Length (mm): /. <~ Coating Defect Width (mm): &< ©

Coating Defect Comments:
Tz amirti Duammeis  IJHen  |ufenl Cuame Chro /‘xfcww Jrckizi= .




et

Metal Loss

Is there any deformation of the pipe
(dent, gouge or not round) (Y/N)?

Is there any metal loss (Y/N)?

7
H

Work Order No:

Page 2

If Yes, Engineering must be contacied IMMEDIATELY.

If there is any metal loss, complete the remaining
section of this form and conlact Engineering
IMMEDIATELY.

The following measurements should indicate whether defects INTERACT

Interaction Rules:

1. Consider each defect as a rectangular box.

2. Draw a larger box around each defect,
extending length and width as per Figure 1.

3. IF BOTH larger boxes intersect with the
original defect boxes, the defects interact.

4. The dimensions reported on this form are
the dimensions of the defect after

interaction - dimensions A and B as shown in
Figure 1.

Maximum Depth (mm):
Wall thickness (mm):
Longitudinal dimension (A) (mm):

Circumferential dimension (B) (mm):

f

W

waPR e N L S
llllll _ N Defect 1
W .
B
5 / oy ) ettt
T e -
l /mm B T Defect size
¥ e PR after
T M@ S
b i k \
L R
Figure 1

. Figure 2
Clock Position (looking in direction of flow):
Distance from longitudinal weld (mm):
Distance from nearest girth weld (mm):

(if no girth weld has been found, do not excavate further)
Repair
Length of Pipe Wrapped (mm):
Other Repair Information:

Aer Puziowr Coamn iz Gomrizo blirv Loxe (ory ces—fle
Dig Up Comments:
Sore /»»f{‘s'z) 7 D/Md/ﬂf Pt 47’.{9/\//5
. ) / "
Operator: jﬁzwﬂ@%y Signature: @5 Date: 29/ /20;%
v 7 "’/’ R i R -



\D#S™

KP: ' Work Crder No:
oy oa . COATING DAMAGE ASSESSMENT
Location
Pipeline: Excavation Date: / z/i',/zwﬁ
Section: Noarti  fAwvenot. ProgDigup Reason: 22T
Kilometre Point: | Jeewe o DCVG Measurement: y
Zone: Defect Length from survey (m): Agg—aw4
Easting: CMMS Work Order No: [l Do
Northing:
Surrounding Description:
{Buildings, drains, etc)
Photos Description Time(s) photo taken or viewfinder number
as the Surrounding landscape ‘
camera date Site facing increasing chainage
and time been - - - -
set correctly? Site facing decreasing chainage
Pipe with coating L YE3. 175C 1 Sy
Eji:ﬁg L%;’;‘egr::; Pipe with coating removed g ’ /' '
up {no closer than | Pipe cleaned /§{z,jr ,eg.,g ity /égz(} AR,
500mm) and wide pi red 7 7 7
photos. ipe repaire /? 7
Soil and CP
Soil Description (tick one or more from each column):
Sand Fine . B Dusty
Loam - & Coarse - E
Clay Gravel -~ EDamp
4 Black Rocky | E
BRed Dirt | | |
Pipeline Soil Cover Depth (m): /-3 Soil pH: G4

Pipe To Soil Potential (V): —7- 423 Soil Resistivity (Ohms): . 44, sy  FinSpacing 1.5m

Coating Is there a coating defect (Y/N)? z

Coating Description: Any white buildup from cathodic protection (Y/N)? A
% Yellow Jacket Any evidence of termite damage (Y/N)? . X
& Sleeve Any moisture inside the coating (Y/N)? Y
Wrapping Any siress corrosion cracking (Y/N)? [Yemcommee i . NA

Has the coating lifted away from the pipe (Y/N)?
If yes, how far around the pipe has it lifted (mm)? 3o o« irom
Sketch of coating / corrosion damage completed (Y/N)?
Coating Defect Length (mm): &esr Ao Fli7 Coating Defect Width (mm): £#o0 ot ort Seze
Coating Defect Comments: ,
Srvinne  Canvsa  Slupvis [SITES 19 FPE  QOursin: AbpTn[TseHodt

Blocr. o Serruzs  [faueo /{auozfy DEFIZCT o8 3 Hnb MotsTodts eMor?
A HEN f:Vm?sf Chne  Slizsevis  tap  Cotnersions (Lyown 1T .




DESSE

KP: Work Order No:
Page 2
Metal Loss
Is there any deformation of the pipe
(dent, gouge or not round) (Y/N)? Al If Yes, Engineering must be contacted IMMEDIATELY.
Is there any metal loss (Y/N)'? \ If there is any metal loss, complete the remaining
) # section of this form and contact Engineering
IMMEDIATELY.
The following measurements should indicate whether defects INTERACT
Interaction Rules: W
1. Consider each defect as a rectangular box. *Ii';*‘l« L : @ Defect 1
2, Draw a larger box around each defect, T y m &
extending length and width as per Figure 1. S I Defect 2
WO 7P
3. IF BOTH larger boxes intersect with the l R B Defect size
o i L b AT
original defect boxes, the defects interact. _// LAV NG after
. . . AT \M interaction
4, The dimensions reported on this form are RAAZAAANN N +
the dimensions of the defect after 718 P ———
interaction - dimensions A and B as shown in A
Figure 1. l
Figure 1
Maximum Depth (mm): A
Wall thickness (mm): C-V l B
Longitudinal dimension (A) (mm): #Z 1o BI \\\b
Circumferential dimension (B} (mm): A7 pan
. R Figure 2
Clock Position (ocking in direction of flow: éuc? 4
. . — e Iyl !
Distance from longitudinal weld (mm): '367’ M WL AT /0 gctoc s

Distance from nearest girth weld (mm): 2/-@;

{if na girth weld has been found, do not excavate further)

Repair

Length-of-Ripe-Wrapped-{tmm):
Other Repair Information:

524y (prco WarH Dfex (JHB

Dig Up Comments:

Sgie _Llas  Damp v e __of fecis.

Operator: ,,%ﬁfu % Signature: % Date: z'¢ ,: ! ors
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KP: Work Order No:

reporca e COATING DAMAGE ASSESSMENT
Location
Pipeline: Excavation Date: V4 /9”;/;/20/ 3
Section: Digup Reason: Cogiznc A/f/?fc'ﬁW/{%f’(&/e
Kilometre Point: [/421:z £ DCVG Measurement: A7l
Zone: Defect Length from survey (m):
Easting: - CMMS Work Order No: Il BOG
Northing: ey )

Surrounding Description:
(Buildings, drains, etc)

Photos Description Time(s) photo taken or viewfinder number
El/ﬂgs the Surrounding landscape
camera date Site facing increasing chainage
and time been ; - - -
set correctly? Site facing decreasing chainage
Pipe with coating ' 75¢€ i5¢7 /652
Please remember . o . 7 ity
i take Both closs Pipe with coating removed / :_;7g ,-‘g 9,7
up (no closer than | Pipe cleaned 197€ 1947
500mm) and wide Pi el AT G
photos. ipe repaire ‘
Soil and CP
Soil Description (tick one or more from each column):
@ Sand @ Fine - O Dusty
= Loam = Coarse = Dry
~
= Clay E Gravel 27 Damp
@ Black - @ Rocky - [E Wet
ed Dirt ‘
Pipeline Soil Cover Depth (m): /- , Soil pH: $-6

Pipe To Soil Potential (V): —/-52 3 Soil Resistivity (Ohms): 7, /5, PinSpacing 1.5m

Coating Is there a coating defect (Y/N)? )
Coating Description: Any white buildup from cathodic protection (Y/N)? Z
= Yellow Jacket Any evidence of termite damage (Y/N)? A
= Sleeve Any moisture inside the coating (Y/N)? y'
E/‘?[apping Any stress corrosion cracking (Y/N)? [ comRee f08  NiA
BE Has the coating lifted away from the pipe (Y/N)? A7
= Paint If yes, how far around the pipe has it lifted (mm)?
Sketch of coating / corrosion damage completed (Y/N)?
Coating Defect Length (mm): -z 450 Coating Defect Width (mm): 3c0<
Coating Defect Comments: ' e
CP capwuzs Whzwz TAPE Weawzn . ConTiwe  Drizr Was ow

T Qurel 120G oF  [WisP.
(pltizn _ ABkp stz Blasizo, sle  CotlioSion klp§ 1ZrioEnT .




1D #C

KP: Work Order No:
Page 2
Metal Loss
Is there any deformation of the pipe
(dent, gouge or not round) (Y/N)? A If Yes, Engineering must be contacted IMMEDIATELY.
Is there any metal loss (Y/N)? /\/ If there is any metal loss, complete the remaining
———  section of this form and contact Engineering
IMMEDIATELY.
The following measurements should indicate whether defecis INTERACT

Interaction Rules: W
1. Consider each defect as a rectangular box. 4L $>5+L Rl Sy <

...... : S - N Defect 1
2. Draw a larger box around each defect, T PEra s
extending length and width as per Figure 1. AT S

BT AN AT ATt
by /) Defect 1
o]

Figure 1.

W
3. IF BOTH larger boxes intersect with the l W B st icihs
original defect boxes, the defects interact. ¥ MWW R faﬂer .
4. The dimensions reported on this form are T \\}N mieraciion
the dimensions of the defect after it O R T
interaction - dimensions A and B as shown in l A

Figure 1

Maximum Depth (mm):

Wall thickness (mm): .
Bl N\

Longitudinal dimension (A) (mm):

Circumferential dimension (B) (mm):

Clock Position (looking in direction of flow):

Distance from longitudinal weld (mm):

Distance from nearest girth weld (mm):

(if no girth weld has been found, do not excavate further)

Repair 2
VepnTED
Length of Pipe Wrapped- (mm): Z J& ©

Other Repair Information:

2-T m_or ez Poeoss —Tas  Aezs ldas /‘,Zwﬂfo bl irr
Thorwx LuxPoxy UHB.

Dig Up Comments:

%’,af?r ,/'2 ZD G'O,L_ ﬁw‘o ‘?/M?/)=

2T

Signature: ﬁ%— Date: ‘%g/{zm’;

7)

Operator:




DHE =,

KP: Work Order No:

somoverty ool COATING DAMAGE ASSESSMENT
Location

Pipeline: : Excavation Date: (Y /2015
Section: /2 é (Zifc;:’,f/lff( /V'C’/if#) Digup Reason: Cgﬁrn{d KLermed
Kilometre Point: /o202 Go DCVG Measurement: # /& Vi x4
Zone: Defect Length from survey (m):

Easting: CMMS Work Order No: /YU 3o
Northing:

Surrounding Description:
(Buildings, drains, etc)

Photqs Description Time(s) photo taken or viewfinder number
Has the Surrounding landscape
camera date Site facing increasing chainage

and time been - : : "
set correctly? Site facing decreasing chainage

Pipe with coating /L. 1669 176¢

Pipe with coating removed

Please remember
to take both close

up (no closer than | Pipe cleaned [ G4% (931
500mm) and wide Pi P g s
photos. P =RalS JGFR
Soil and CP
Soil Description (tick one or more from each column):
@ Sand [ Fine [ Dusty
@ Loam @ Coarse | E Dry
® Clay @ Gravel = Damp
1 Black - [@ Rocky [ Wet
2-Red Dirt | |
Pipeline Soil Cover Depth (m): /. Soil pH: 5-6
Pipe To Soil Potential (V): [-$2 % Soil Resistivity (Ohms): /7,7, 75 7 Pin Spacing 1.5m
Coating s there a coating defect (Y/N)? Y
Cogjn{q,Description: Any white buildup from cathodic protection (Y/N)? A
ellow Jacket Any evidence of termite damage (Y/N)? x
E Sleeve Any moisture inside the coating (Y/N)? A
H Wrapping Any stress corrosion cracking (Y/N)? 1Ym0 A0h A
D FBE Has the coating lifted away from the pipe (Y/N)? \
H Paint If yes, how far around the pipe has it lifted (mm)? ;5o
Sketch of coating / corrosion damage completed (Y/N)?
Coating Defect Length (mm): 2.0 &8 Coating Defect Width (mm): /4% o

Coating Defect Comments:

Nitpow JpckiET _Han oLt B eTwiems Qe Chwesn Scifivies fup
/rc?Ut’ From THIE _OTHEZ _Sipif __orF (g .

i/\fljrfzv P Was  Asraswuz  Dlasiizo “THerE  Inlgon T ,4”/ Conr S0om
IZVipDENT -




IE=w,

KP: Work Order No:
Page 2

Metal Loss
Is there any deformation of the pipe _
(dent, gouge or not round) (Y/N)? Y4 If Yes, Engineering must be contacted IMMEDIATELY.
Is there anv metal loss (Y/N)? If there is any metal loss, complete the remaining

sthere a y O ( / ) /-\/7 section of this form and contact Engineering

IMMEDIATELY.

The following measurements should indicate whether defects INTERACT

Interaction Rules:

1. Consider each defect as a rectangular box.

Consider ea e g N Defact 1

2. Draw a larger box around each defect,
extending length and width as per Figure 1.

% Defect 2

3. IF BOTH larger boxes intersect with the ekt ks

original defect boxes, the defects interact.

e
R after

interaction

4. The dimensions reported on this form are
the dimensions of the defect after

interaction - dimensions A and B as shown in
Figure 1.

Figure 1

Maximum Depth (mm):

Wall thickness (mm): ' r—A—b‘
NS

Longitudinal dimension (A) (mm):

Circumferential dimension (B) (mm):

Clock Position (looking in direction of flow):

Distance from longitudinal weld (mm):

Distance from nearest girth weld (mm):

(if no girth weld has been found, do not excavate further)

Repair

Length of Pipe Wrapped (mm):

Other Repair Information: B
Lamine  Petow  Cpamn f%f’r’i JZ:;w'/’/-f/) Wirn I evx Zux;aﬂ?x/ /1B,

Dig Up Comments:

%zo gm‘r QWQ Pamp

P V)

Operator:_y/7, : ; Signature: (_A/@%— Date: 5_//




|D#Y

KP: Work Order No:
wpoovea by e oupal . COATING DAMAGE ASSESSMENT Page 1
Location
Pipeline: Excavation Date: 4// /ém%
Section: /= Digup Reason: Co/-?'u/vc’ Rreppuz .
Kilometre Point: _ j, Jyz4:2 G2 DCVG Measurement: Are
Zone: Defect Length from survey (m):
Easting: - CMMS Work Order No: Jie 3ol
Northing: d

Surrounding Description:
(Buildings, drains, etc)

Photos Description Time(s) photo taken or viewfinder number
Eﬁs the Surrounding landscape
camera date Site facing increasing chainage
and time been
set correctly? Site facing decreasing chainage
Pipe with coating /65%, i65¢
Sigig Li?:]eé?obseg Pipe with coating removed ,’é & 5
up (no closer than | Pipe cleaned /qé 5
SgOmm) Ang wide Pipe repaired /2_ 6%, 216 G .
photos. /
Soil and CP
Soil Description (tick one or more from each column):
[ Sand ] Fine = Dusty
© Loam - [ Coarse | & Dry
@ Clay - [ Gravel ’ E/ﬁa;mp
=) Black [ Rocky - @ Wet
-Red Dirt |
Pipeline Soil Cover Depth (m): /-%  Soil pH: 5-6
Pipe To Soil Potential (V):  _;. 523 Soil Resistivity (Ohms): /. 5> PinSpacing 1.5m
Coating Is there a coating defect (Y/N)? v/
Co;’ﬂyDescription: Any white buildup from cathodic protection (Y/N)? v/
ellow Jacket Any evidence of termite damage (Y/N)? ;[
T Sleeve Any moisture inside the coating (Y/N)? \/
= Wrapping Any stress corrosion cracking (Y/N)? [YemcomPee f20 WA
B FBE Has the coating lifted away from the pipe (Y/N)? :Z
H Paint If yes, how far around the pipe has it lifted (mm)? 20

Sketch of coating / corrosion damage completed (Y/N)?

Coating Defect Length (mm): ﬁ 50 Coating Defect Width (mm): % 2

Coating Defect Comments:
,7/._:: = . &, ) ——— = - = () ; Y SPITIVIY-4
Zemirtc Damacic oy Tz (Focz o A Coampsy Slizpns
Inlttizasz ;:fcww Thcixizr /o SPur .




ID#E

KP: Work Order No:
Page 2
Metal Loss
Is there any deformation of the pipe
(dent, gouge or not round) (Y/N)? A/ If Yes, Engineering must be contacted IMMEDIATELY.
Is there any metal loss (Y/N)? If there is any metal loss, complete the remaining
y ( ) L section of this form and contact Engineering
IMMEDIATELY.
The following measurements should indicate whether defects INTERACT
Interaction Rules: W
1. Consider each defect as a rectangular box. *L$>;+L Rt Sy -
______ i b @ Defect 1
2. Draw a larger box around each defect, T A RAAAA
extending length and width as per Figure 1. 5 RTATATATA R ATAY % Defect 2
A

3. IF BOTH larger boxes intersect with the (B ‘ Defect size
original defect boxes, the defects interact. ¥ /W%% ot

: . y e e %] ; :
4. The dimensions reported on this form are T :‘\\\\\ At cRiekon
the dimensions of the defect after ey
interaction - dimensions A and B as shown in A&
Figure 1. l

Figure 1

Maximum Depth (mm):

Wall thickness (mm):
Bl N\

Longitudinal dimension (A) (mm):

Circumferential dimension (B) (mm):

Clock Position (looking in direction of flow):

Distance from longitudinal weld (mm):

Distance from nearest girth weld (mm):

(if no girth weld has been found, do not excavate further)

Repair

Length of Pipe Wrapped (mm):

Other Repair Information:

s, 3
J:” PPRO% MATIEE Y %ﬂ" orF 1A% [om Tis  [Feiis /
isdps  frniiZin Tiafitn  Delex Luxa /’ﬂx'/‘/' (JHIZ .

R

) ML

Dig Up Comments:

& T 25 wre [
ot lplps DPamiP P s w7 STowlE

Signature: Date: %w/i/zors .

A

4
¥

Operator: g/, ne K




ID#q

KP: Work Order No:
ropoveaytemoua . COATING DAMAGE ASSESSMENT Page 1
Location
Pipeline: Excavation Date: o/t [20 12
Section: Bl B e Digup Reason: A gﬂ; 7
Kilometre Point:  /x/appz Go DCVG Measurement: & // %G
Zone: Defect Length from survey (m): 4
Easting: B ' CMMS Work Order No: /Yl 3ol
Northing:

Surrounding Description:
(Buildings, drains, etc)

Photos Description Time(s) photo taken or viewfinder number
M the Surrounding landscape
camera date Site facing increasing chainage
and time been - - . :
set correctly? Site facing decreasing chainage
Pipe with coating FYIE i TE s
PISAERENIINEF Pipe with coating removed /
to take both close P © 9 - - -
up (no closer than | Pipe cleaned (_’;,f,,,,,;m (/,/«;wmmfac.z T2 s /Wm p
500mm) and wide - ired
photos. RS repas 2.14%
Soil and CP
Soil Description (tick one or more from each column):
[ Sand B Fine - [E Dusty
[E Loam - [F Coarse . B Dr
@ Clay [ Gravel . [&-Damp
[ Blac [ Rocky | E Wet
ed Dirt | |
Pipeline Soil Cover Depth (m): /-§ Soil pH: 5-6

Pipe To Soil Potential (V): [*52% Soil Resistivity (Ohms): ., ;¢ o Pin Spacing 1.5m

Coating Is there a coating defect (Y/N)? '
Coating Description: Any white buildup from cathodic protection (Y/N)? A/
= Yellow Jacket Any evidence of termite damage (Y/N)? A
[ Sleeve Any moisture inside the coating (Y/N)? Y
5 Wrapping Any stress corrosion cracking (Y/N)? JYehcompeefPn A
E Has the coating lifted away from the pipe (Y/N)? A
E Paint

If yes, how far around the pipe has it lifted (mm)?
Sketch of coating / corrosion damage completed (Y/N)?
Coating Defect Length (mm): 4., 17z Coating Defect Width (mm): 2 oo

Coating Defect Comments: _
7,4;;«7 Blfsﬁéz’/,‘fc Jeey  ©OUTh00E gu/’ﬂ:?;?f i2tais -

Vo Coaskoisonr (Zvivwr  Iltizw  frws  [das ﬂﬁzfz)ﬂm" (2LASTIED ,




) D#<

Work Order No:
Page 2
Metal Loss
Is there any deformation of the pipe
(dent, gouge or not round) (Y/N)? A/ If Yes, Engineering must be contacted IMMEDIATELY.
Is there any metal loss (Y/N)? ¥4 If there is any metal loss, complete the remaining
———  section of this form and contact Engineering

IMMEDIATELY.
The following measurements should indicate whether defects INTERACT

Interaction Rules:

1. Consider each defect as a rectangular box.

2. Draw a larger box around each defect,
extending length and width as per Figure 1.

3. IF BOTH larger boxes intersect with the Al |B . Tiefeticis
original defect boxes, the defects interact. o afler
4. The dimensions reported on this form are N ARGkt
the dimensions of the defect after E—
interaction - dimensions A and B as shown in
Figure 1.

Figure 1

Maximum Depth (mm):

Wall thickness (mm): r&"
Bl N

Longitudinal dimension (A) (mm):

Circumferential dimension (B) (mm):

Clock Position ocking in direction of flow):

Distance from longitudinal weld (mm):

Distance from nearest girth weld (mm):

(if no girth weld has been found, do not excavate further)

Repair

Length of Pipe Wrapped (mm):

Other Repair Information:
ot Blow Coww Ly '/f’awfﬁd it Votvy Loxa foxy (LHB

Dig Up Comments:

Souw A Dpml T e o Sient

Signature: %_ Date: 3 U/},'/ZE?, -

Operator:




ID#)O

KP:

Form created by Ben Parkin Apr 09

Approved by Henry Dupal

Work Order No:

COATING DAMAGE ASSESSMENT

Page 1

Location
Pipeline:
Section:

Kilometre Point:

Zone:
Easting:
Northing:

Surrounding Description:

Excavation Date:

Inlanoreco

J@MM, Digup Reason:

DCVG Measurement:

Defect Length from survey (m):

CMMS Work Order No:

/é/éﬁﬂ ’

/7
2
Cﬂﬁ i'/w(; IZ:-?/?/;:;Z :

4y oY

(Buildings, drains, etc)

Photos

@/ﬁas the

camera date
and time been
set correctly?

Please remember
to take both close

Description

Time(s) photo taken or viewfinder number

Surrounding landscape

Site facing increasing chainage

Site facing decreasing chainage

Pipe with coating

m‘%‘}! 1590, 159

Pipe with coating removed

up (no closer than Pipe cleaned 1 7%5

500mm) and wide Pipe repaired 2197

photos.

Soil and CP

Soil Descnptlon (tick one or more from each column):
@ Sand = Fine ‘ [ Dusty
= Loam = . Coarse . = Dr
= Clay = Gravel amp
= Black & Rocky B Wet
©Red Dirt |

Pipeline Soil Cover Depth (m): /< & Soil pH: ]

Pipe To Soil Potential (V): -/« %23 Soil Resistivity (Ohms). £, +s7o PinSpacing 1.5m

Coating

Coating Description:
= Yellow Jacket

= Sleeve

;V?apping
BE

E Paint

Coating Defect Length (mm): 2 § ©

Is there a coating defect (Y/N)?

Any white buildup from cathodic protection (Y/N)?
Any evidence of termite damage (Y/N)?

Any moisture inside the coating (Y/N)?

Any stress corrosion cracking (Y/N)?
Has the coating lifted away from the pipe (Y/N)?
If yes, how far around the pipe has it lifted (mm)?

n If yes, complete APA
pipeline damage report

bk

N/A

l#

Sketch of coating / corrosion damage completed (Y/N)?

Coating Defect Comments:

I Aini™  olsiizis  NeZpr

(Zpcez

Coating Defect Width (mm):

orr ay Sulpori” Blocis.

200

f G z - -
o Coﬁ/,w@(a// IZYiDIFNG -




[ D# i~

KP: Work Order No:
Page 2

Metal Loss

Is there any deformation of the pipe

(dent, gouge or not round) (Y/N)? y If Yes, Engineering must be contacted IMMEDIATELY.
Is there any metal loss (Y/N)? /\/ If there is any metal loss, complete the remaining

——————  section of this form and contact Engineering
IMMEDIATELY.
The following measurements should indicate whether defects INTERACT
Interaction Rules:
1. Consider each defect as a rectangular box.
9 N Defect 1

2. Draw a larger box around each defect,
extending length and width as per Figure 1.

% Defect 2

Sy Defect size
interaction

3. IF BOTH larger boxes intersect with the
original defect boxes, the defects interact.

4. The dimensions reported on this form are
the dimensions of the defect after

interaction - dimensions A and B as shown in
Figure 1.

Figure 1

Maximum Depth (mm):

Wall thickness (mm): !
Bl N\

Longitudinal dimension (A) (mm):

Circumferential dimension (B) (mm):

C!OCk POSitiOﬂ (looking in direction of flow):

Distance from longitudinal weld (mm):

Distance from nearest girth weld (mm):

(if no girth weld has been found, do not excavate further)

Repair

Length of Pipe Wrapped (mm):

Other Repair Information:
[ovTidie Crcrion .ﬁwﬁfa Wan Vetox é;‘/%ﬁ'r@xfy HB

Dig Up Comments:
GolPT Dicewe . Soie Damy v 720r or Siows .

Operator: /,{éf?g , (%%& Signature:



= D# /) o

KP: . Work Order No:
romrovea by Hemyoupal . COATING DAMAGE ASSESSMENT Page 1
Location
Pipeline: Excavation Date: 18/ /o003
Section: P b s ik, Digup Reason: @/4'1%1/6 Ktz .
Kilometre Point: /. /szeiz o DCVG Measurement: APCC
Zone: Defect Length from survey (m):
Easting: CMMS Work Order No: 144 304
Northing:

Surrounding Description:
(Buildings, drains, etc)

Photo Description Time(s) photo taken or viewfinder number
Has the Surrounding landscape

camera date Site facing increasing chainage
and time been . : - -
set correctly? Site facing decreasing chainage

Pipe with coating /5 o
Pipe with coating removed

Please remember
to take both close

up (no closer than | Pipe cleaned /197G

500mm) and wide Pipe repaird =l /"

photos. 21 7(

Soil and CP

Soil Description (tick one or more from each column):
® Sand & Fine Z Dusty
@ Loam ' Coarse - O Dry
[ Clay - [E Gravel E/Damp
[ Black [ Rocky B Wet

ed Dirt |
Pipeline Soil Cover Depth (m): /- % Soil pH: 5—¢

Pipe To Soil Potential (V): _,. £ 2%  Soil Resistivity (Ohms): Hhoier 1576 PN Spacing 1.5m

Coating Is there a coating defect (Y/N)? ;{
Coating Description: Any white buildup from cathodic protection (Y/N)? 7\4___
ellow Jacket Any evidence of termite damage (Y/N)? v
= Sleeve Any moisture inside the coating (Y/N)? Y/
"~ Wrapping Any stress corrosion cracking (Y/N)? [Yemcompee Pl NA
“IFBE Has the coating lifted away from the pipe (Y/N)? »
5 Paint If yes, how far around the pipe has it lifted (mm)?
Sketch of coating / corrosion damage completed (Y/N)?
Coating Defect Length (mm): // 0O Coating Defect Width (mm): /5 &
Coating Defect Comments:
s -

. s—.
w2 [alrs (1ZFT SAcKIED  (Uwpifk  THE f%ﬁr? , fiErnniriis

. T HIE
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KP: Work Order No:
Page 2
Metal Loss
Is there any deformation of the pipe
(dent, gouge or not round) (Y/N)? A If Yes, Engineering must be contacted IMMEDIATELY.
Is there any metal loss (Y/N)? /\/ If there is any metal loss, complete the remaining
, —~—"——  section of this form and contact Engineering

IMMEDIATELY.

The following measuremenis should indicate whether defects INTERACT

Interaction Rules:

1. Consider each defect as a rectangular box.

@ Defect 1
2. Draw a larger box around each defect, Ty
extending length and width as per Figure 1. i
gleng p g m % Defect 2
3. IF BOTH larger boxes intersect with the oo B Y .
i ] Sl rrsey Defect size
original defect boxes, the defects interact. Ty P22 Ry
4. The dimensions reported on this form are N interaction
the dimensions of the defect after -
interaction - dimensions A and B as shown in

Figure 1.

Figure 1

Maximum Depth (mm):

Wall thickness (mm): |
Bl N

Longitudinal dimension (A) (mm):

Circumferential dimension (B) (mm):

Clock Position (looking in direction of flow):

Distance from longitudinal weld (mm):

Distance from nearest girth weld (mm):

(if no girth weld has been found, do not excavate further)

Repair B

AANTIZD s
Length of Pipe Wrapped (mm): / /90T
Other Repair Information:

> P 2 "
[T llas  Apkawe Blashizo /4//) Jawrizo bhiin é_uxﬁr"’g;«)/ (/HB

Dig Up Comments:
Sore Llas  (ami? ¥  [Faziz off Cronse=z

Operator:_ﬁ,(g% i C) % Signature: % ~ Date: 29 {:éws



Warrego Scraper Station
APA Group 77 ) Coating Assessment Report
L Below Ground Station Piping Repair Project

Appendix 3 Photo Log

Photos:
1580
1587
1588
1589
1590
1591
1593
1594
1605
1609
1612
1618
1634
1635
1639
1640
1652
1653
1654
1655
1656
1658
1659
1660

1665

BGS-RP-A-0009 Rev OA Page 13




Warrego Scraper Station
APA Group 77 ) Coating Assessment Report
L Below Ground Station Piping Repair Project

1668
1669
1676
1765
1772
1773
1780
1783
1784
1785
1789
1798
1804
1812
1813
1814
1820
1828
1830
1831
1832
1840
1841
1842
1844
1852

1865

BGS-RP-A-0009 Rev OA Page 14




APA Group —

L

Warrego Scraper Station
Coating Assessment Report
Below Ground Station Piping Repair Project

1870

1931

1939

1940

1941

1942

1943

1948

1952

1962

1963

1964

1969

1970

1972

1979

1987

1990

1991

2143

2168

2176

2183

BGS-RP-A-0009 Rev OA

Page 15




Warrego Scraper Station
APA Group 77 ) Coating Assessment Report
L Below Ground Station Piping Repair Project

Appendix 4 RSTRENG ANALYSIS

BGS-RP-A-0009 Rev OA Page 16




Site: Warrego - anchor block nth

Station: Warrego - anchor block nth

Date: 29/01/2013

P = 2StFT/D [kPa] - Calculated Pressure

Established MAOP [kPa]

Pipe Outside Diameter [mm]
Pipe Wall Thickness [mm]
SMYS [MPa]

Design Factor

Total Length [mm]

Effective Length: Start [mm] 0.00

355.60
8.740
413
0.72
10.00

End [mm] 10.00

14,617.138
9,650

Effective Length [mm]
Effective Area [mm]?

Max. Pit Depth [mm]
Max.Depth/Wall Thickness

10.00
20.52
2.3
0.26

RESULTS OF ANALYSIS:

METHOD Max.Safe Pressure [kPa] Burst Pressure [kPa] [Safety Factor
RSTRENG - Effective Area 23619 2.45
RSTRENG - 0.85dL 23624 2.45
ASME B31 G 22273 2.31
CORROSION PROFILE:

[ I
INNER EDGE OF PIPE WALL CORROSION PROFILE
| [ 1]

EFFECTIVE LENGTH

o

X-AXIS OUTER EDGE OF THE NON-CORRODED PIPE

PIT LENGTH [mm]

) 6 7 8
T T T [ T T T T 1T T T T T T T T T

10
T 111

1 @~
I O O B B A R B

/

PIT DEPTH [mm]

b do N & & A b D = o

Prepared By: Ben Parkin

Approved By:

Site: Warrego - anchor block nth




Station: Warrego - anchor block nth

Date: 29/01/2013

CORROSION MEASUREMENT:

Nr. Increment [mm] Pit Depth [mm]
1. 0 0

2. 1 2.28

3. 9 2.28

4. 10 0

Prepared By: Ben Parkin

Approved By:




Warrego Scraper Station
APA Group 77 ) Coating Assessment Report
L Below Ground Station Piping Repair Project

Appendix 5 LRUT
GL Noble Denton

Client APA Group (Australia) Piy Lid Location. - Morthem Termitory, Australia
Job Mo ABAZS1 Datz Completed | 24= January 2013 Page: 6

INSPECTION EEPORTS

A comprehensive LRTUT Inspection on the 10 and 14inch to concrete anchor block gas line at Kelly well
MLV and Wamego scrapper station in Northem Temitory Awstralia, has been conducted and the
following is the summary of findings:

Thickmess ;
Drate of measured at I_.RLg;:;;r:ge Tnzpection Findines | C tz / Remark
ol Hend T ocation spection Finding: / Comments | Remarks
{mm) (mj)
Mm | M | AG | UG | BC

Line ID: 14" Kelly well MLV (Forward only)

Mo aigmificant findimgs noted along fest length
TP1 | 23.1.2013 28 290 - 348 - dring testing

Line ID:: 14" Kelly well MLV (Forward only)

- Mo aipmificant findmgs noted along ftest length
% 5l ¥ - - = =
TP | 23.1.2013 g8 8.0 15 huring testing.

Line ID: 14" Warrego Scrapper Station (Forward only)

Mo sigmificant findingzs noted along test length
5l 5 - . = =
TP1 | 2312013 28 2.0 1.71 Juring testing.

Line IT: 14" Warregoe Scrapper Station (Backward only)

TP2 | 2312003 | 88 | 89 | - |21 - o siznificant fndings nofed along test length

Line ID: 14" Warrego Scrapper Station (Forward only)

TP3 | 2312013 | 87 | 82 | - |1es]| - Mo significant findings nofed alang test lengfh

Line IT): 14" Warrego Scrapper Station (Forward only)

Mo aigmificant findmgs moted along fest length
TP 4 | 23.1.2013 g3 39 - 3i42] - during testing.

Legend: Underground (UG), Aboveground (A(), Boad Crossmg (RC), NEWT — Net Bemaimmg Wall Thackness

BGS-RP-A-0009 Rev OA Page 17




APA Group —~

L

Warrego Scraper Station
Coating Assessment Report
Below Ground Station Piping Repair Project

GL Noble Denton

Client: APA Group [Australia) Pty Lid

Liocation. ; Morthern Termitory, Australia

Job Mo ABAZS-1 Date Completed : 24 January 2013 Page:. 7
INSPECTION REPORTS — Cont'd
Thickmess .
LRUT Coverage
DI::::pl-}f En;m;:n Distance Inzpection Finding: / Comments ' Remarks
AMin | Max AGC | Uz | BIC

Line IT): 14" Warrego Scrapper Station (Backward only)

TPs | 2312013 | 88

&0 25

Mo sipmificant findimgzs noted along test length
during testing.

Line ID: 14" Warrego

Scrapper Station (Forw

ard only)

TP6 | 23.1.2013 87

80

282

Mo sipmificant findimgs noted along test length
durmng testing.

Line ID: 14" Warrego

Scrapper Station (Forw

ard only)

TP 7 | 23.1.2013 38

8.0 363

No sipnificant findimgs noted along test length
durng testing.

Line ID: 14" Warrego

Scrapper Station (Forw

ard only)

TP 5 | 23.1.2013 38

8.9 273

Mo sipmificant findimgs noted along test length
durng testing.

Line IT: 14" Warrego

Scrapper Station (Forw

ard only)

TPS | 23.1.2013 8.0

g1 407

Mo sipnificant findimgs noted along test length
during testing.

Line ID: 14" Warrego

Scrapper Station (Forw

ard only)

TP 10| 23.1.2013 38

8.0 led

Mo sipmificant findimgs noted along test length
dwing testing.

Line ID: 14" Warrego

Scrapper Station (Forw

ard only)

TP11| 23.1.2013 87

8.0 1.53

Mo sipnificant findimgs noted along test length
during testing.

Legend: Underground (UG), Abovesround (AG), Eoad Crossmg (FC), NEWT — Net Eemaimmgz Wall Thickness

BGS-RP-A-0009 Rev OA

Page 18




Warrego Scraper Station
APA Group 77 ) Coating Assessment Report
L Below Ground Station Piping Repair Project

GL Noble Denton

Client APA Group (Australia) Pty Lid Location. - Northem Teritory, Australia
Job Mo ABAZSA Date Completed © 24 January 2013 Page: &

INSPECTION REPORTS — Cont'd

Thickmess .
Date of meacured 3t LRI.I'I Coverage . . .
Tnsp Head Locafion Distamce Inspection Findings | Comments /' Remarks
' {mm (m})

Min | Max AGC U6 [RC

Line ID: 14" Warrego Scrapper Station (Forward only)

Mo apmficant finding=s noted along test length

1312 -
TP12| 23.1.2013 8.8 8.0 1.60 during testing.

Line ID: 10" Warrego Scrapper Station Blow dovwn line (Forward only)

No apmificant findings noted along test length

TP1 | 23.1.2013 1.7 8.0 - 2T drine testine

Line ID: 10" Warrego Scrapper Station Blow dovwn line (Forward only)

Mo sigmificant finding= noted along test length

5 il ¥ -
TP | 23.1.2013 78 8.0 .66 during testing.

Line IT): 10" Warrego Scerapper Station Blow dovwn line (Forward only)

Mo apmficant findings noted along test length

TP3 | 23.1.2013 | 77 80 - 141 during testing.

Line ID: 10" Warrego Scrapper Station Blow dovwn line (Forward only)

Mo apmficant findings noted along test length

TP 4 | 23.1.2013 77 30 - 131 during testing.

Line ID: 10" Warrego Scrapper Station Blow down line (Forward only)

Mo apmficant finding=s noted along test length

TP S | 23.1.2013 73 8.0 - 231 drine testine

Legend: Underground (UG}, Aboveground (AG), Foad Crossmg (FC), WEWT — Net Femammg Wall Thickness

BGS-RP-A-0009 Rev OA Page 19




Warrego Scraper Station
APA GI’OUp m Coating Assessment Report
Nt Below Ground Station Piping Repair Project
Line Identification: Warrego Scrapper Station (South Side Junction) P‘ﬂ|
Lisgencd
Il — Heax Location (7] N
IB<11 — Vave Aiting ?’
& 2 15

BGS-RP-A-0009 Rev OA Page 1



Warrego Scraper Station
Coating Assessment Report
Below Ground Station Piping Repair Project

APA Group —
/
Line Identification: Warrego Scrapper Station (Central Junction)
Lagend N
[l — Hecd Location (IF)
1]l — Vokve Aiing i

B
m¢|:|
P

<

BGS-RP-A-0009 Rev OA

-

P

2 50 5k

Page 2
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APA Group —

NS

Warrego Scraper Station
Coating Assessment Report
Below Ground Station Piping Repair Project

Line Identification: Warrego Scrapper Station
(MNorth Side Junction)

Lagend
Il — Hexd Location [IF)
| Il — Vove Riting

BGS-RP-A-0009 Rev OA

s
X<

e
& "
\L
\

=

Page 3



Warrego Scraper Station
APA GI’OUp m Coating Assessment Report
Nt Below Ground Station Piping Repair Project

Line Identification: 107 Blow Down Line

Lagand
I — Heod Locsoiion [T
1] — Viokve AMing

BGS-RP-A-0009 Rev OA Page 4



APA Group —

NS

Warrego Scraper Station
Coating Assessment Report
Below Ground Station Piping Repair Project

Test Point 1  Line ID: 14" Warrego scapper station (Forward Shot only)
O fcertriad Services
Telesess Reprors
Pressasrb B T e B 0 e Dlescs SO0 w Mdeweson 13 |die
||||uuu-IP|¥ll o o= ||
Pl LS bl - v
|||r-u¢-|r|-nq | & -
-
M- .
Frepsac b SR HME- - il
—mE 0
st Bl e
vencd eanads B M II
smeaie fRmE | | EE- E I| i
Powed praad [N | =m- |
frm um- ' ||
.- ™ |
ilﬁl- s
L B
EH- .
HHE- . |
- T, |
- Fa ._x'_‘“ e
B~ I,'; 3 ‘\-'-_" R ILI.
Ll ||II "\_,--'_"‘-\-._:'- . e |ﬂ :"'f—.t
in- e {
Sy S
TR R L R B TR R T
¥ g o i, W
& ke Foa F.aa
Dol A e e
Tyl lmnsiom SaCmmeps ssggey gy :::.. :m
L L Hom 4 [arrpss Doy
P dbe AL Pl e bl 4T NI L | R | R
Flpnsctas al iy
ST e e
Dol bk N s
Lok b ]
Fios Dl ol 80 0 | =] ] USTE SRR s S A P T TR R
Tedbmablm] 171
e imb
T oy Farvsali
Tk mappewcis: Tomoad I
Pl v T 1 T TN
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APA Group —

NS

Warrego Scraper Station
Coating Assessment Report
Below Ground Station Piping Repair Project

Test Point 2

Line ID: 14" Warrego scapper station

Dot e prithors | S P K

D s ebaleg Nl

Aok rumbe ]
Fics Dl vl 830 | =1 |
Topsi: i | an

EERE i |
Lt Rulsii |
lost epmmads  Tomscad |

Lol fewdustrizd Seavices
Telfeiess fepors
Frozmamcr b N T e B OO0 e Cewcs 200w dgmesis NN |dm
|||..1.u-lmu- | HEh e = .
Flime G5 M I.H.'l:l-
|||r-||a¢-|r.-q.u | £
-
H -
xm-
s H B0 | -
e wmch: | = - I|'
ittt e il e R
Yool s nids P TH- I |
Sl Pooon | | EE [
T | - |I |
Faimy HH-
e | |
=n- |
i - I
ne-
W~ || 7 |
Em- b
- £ ' |I |
BH- S ! |
o I.n.’..
- h ,__-\\ [ rﬂ
- I||| L IL'L b
el f Y .'. N i
1 odid W W - Ay
-r"'-’-r""-"""" = Lo — i = '
mmn‘:n—'ﬁul‘nmn‘:n‘ln‘lxhn e ol o kol b ah b Ao dh o s b
W s o marwiciom. W
= 73 Fooa o
Dara A e Lesint pory
Pusisa L]
Feni lanion oo smopery gt el :m
L -] ] [T [a2abely
Pipss abarv W ol arches bact T I L L 1 | R
Flimskla Gl Uty

Doy
e relcd s 0 9 e e T s R

Flyw R Taiphws_rd w1 T

BGS-RP-A-0009 Rev 0A
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APA Group —
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Warrego Scraper Station
Coating Assessment Report

Below Ground Station Piping Repair Project

Test Point 2 Line ID: 14" Warrego scapper station (Forward Shot only)
G fracstriod Services
Tielosers fegrors
Frcandiriraes oo o I 0 e DR 200 = s 11T e
|II|-lH-|P‘:I'F'l | L mRT e Al
;T Ei -
|II|-:.:.I':H|1 | lh::l
i bl -
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