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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 (Cathodic Protection) 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
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.

Wauchope is the third scraper station to be excavated and assessed. This report compares the DCVG
results for Wauchope 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 Wauchope 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 Wauchope 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 10 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 V07 25%

2 South pig trap line 15.0%

3 NRV southern support block 2.5%

4 South pig trap drain line elbow 5.5%

5 MLV 6.3%

6 Concrete support block 15.0%
between V11 and V12

7 North of support block adjacent 5.0%
to MlJ

8 V14 23 %

9 Support block with 90° elbow in 23%
blowdown line

10 Blowdown stack 17.5%

The Wauchope 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 Downstream of V14. Appendix 4, Photos 4707, 4727, 4970, 4971, 4972,
5047
2 Blowdown line | Appendix 4, Photos 4856, 4885, 5004, 5005, 5061
downstream of 90° elbow
support block.
3 Blowdown line upstream | Appendix 4, Photos 4805, 4897,4997, 4998, 5019,
of 90° elbow support | 5049
block.
4 Blowdown line. Appendix 4, Photos 4854, 4886, 5006, 5007, 5062
5 1337mm  upstream of | Appendix 4, Photos 4792, 4851, 5008, 5009, 5060
blowdown stack.
6 Upstream of MlJ. Appendix 4, Photos 0483, 4688, 4689, 4690, 4691,
4929, 4930
7 Upstream of MlJ. Appendix 4, Photos 0483, 4688, 4689, 4690, 4691,
4931, 4932, 5043
8 Upstream of MlJ. Appendix 4, Photos 0483, 4688, 4689, 4690, 4691,
4933, 4934, 5043
9 Blowdown line 6365mm | Appendix 4, Photos 0477, 0478, 0482,0483, 0488,

D/S of 50mm drain line
tie-in.

0491, 0492, 0493, 4734, 4750, 4924, 5052
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10 Blowdown line 13000mm | Appendix 4, Photos 0507, 0508, 0509, 0510, 4738,
D/S of 50mm drain line | 4778, 4927, 4928, 5052
tie-in.
11 Blowdown line 11000- | Appendix 4, Photos 0507, 4737, 4770, 4926, 5052
12000mm DS of 50mm
drain line tie-in.
12 V07; 555mm D/S from | Appendix 4, Photos 0379, 4663, 4668, 4671, 4679,
valve body. 4937, 4938, 4948
13 Tee U/S of VO7. Appendix 4, Photos 0391, 4658, 4659, 4940, 4941,
4942, 4944, 4959, 5036
14 Tee U/S of VO7. Appendix 4, Photos 0391, 4658, 4659, 4676, 4678,
4939, 4942, 5058
15 Tee D/S of VO07; 2.6m | Appendix 4, Photos 0401, 4965, 4966, 5058
north of tee.
16 Blowdown line 5970mm | Appendix 4, Photos 4716, 4894, 5028, 5029, 5048
upstream of corner block.
17 Pig Receiver Line. Appendix 4, Photos 0500, 0501, 0537, 5044
18 DN50 drain tie-in to | Appendix 4, Photos 0495, 0496, 0497, 0498, 0499,

blowdown line.

5057

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

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 Wauchope 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 upstream of V07 (photo 0391).

e Blistering to the southern tee downstream of V07 (photo 0375).

e (Coating degradation at the DN50 drain line tie-in to the blowdown line (photo 0475).

e Coating degradation and blistering at the concrete support block between V11 and V12.
(photo 0440).

e Blistering to coating on V14 (photo 4723, 4725, 4727).

e Blistering to the piping downstream of tee from V14 (photo 0620, 0621)

e Crack in the yellowjacket coating upstream of MlJ (photo 0483)

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).
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Table 3: Coating Defects Near Areas of Identified Metal Loss

. I Correlation DCVG
ID Section Defect Description to DCVG Survey IR
6 YeIIowzcl\ljﬁ;c North Yellowjacket split into the canusa sleeve. 7 5%
7 YeIIowzcl\ljﬁ;c North Yellowjacket split into the canusa sleeve. 7 5%
8 YeIIowzcl\ljﬁ;c North Yellowjacket split into the canusa sleeve. 7 5%
13 | Tee upstream of V07 CTE coating with green Protol coating N/A N/A
14 | Tee upstream of V07 CTE coating with green Protol coating N/A N/A
North of tee e . 0
15 downstream of V07 Blistering to CTE coating 2 15%
17 Pig receiver inlet Scrape to tape wrap coating N/A N/A
3.3 Metal loss
There were 17 areas of metal loss found on the pipework at Wauchope. Of these 17 areas containing
metal loss, all 7 areas had visible coating defects. The metal loss section of the coating damage
assessment form was filled out for each defect — refer to Appendix 2.
Table 4: Metal Loss Reports
D Section Coating Defect Maximum Depth | Correlation Su?SZGIR
(Y/N) (mm) to DCVG ((y;/
(1)
1 Downstream of V14 N 1.21 N/A N/A
2 Blowdown line N 0.76 N/A N/A
3 Blowdown line N 0.83 N/A N/A
4 Blowdown line N 1.06 N/A N/A
5 Blowdown line N 0.85 10 17.5
6 Yellowjacket north of MlJ Y 0.33 7 5
7 Yellowjacket north of MlJ Y 0.38 7 5
8 Yellowjacket north of MlJ Y 0.65 7 5
9 Blowdown line N 1.21 N/A N/A
10 Blowdown line N 1.37 N/A N/A
11 Blowdown line N 1.27 N/A N/A
12 Downstream of V07 N 0.71 1 2.5
13 Tee upstream of VO7 Y 0.60 N/A N/A
14 Tee upstream of VO7 Y 0.52 N/A N/A
15 North of tee downstream of V07 Y 0.10 2 15
16 Blowdown line N 0.92 N/A N/A
17 Pig receiver inlet Y Negligible N/A N/A

The metal loss noted has been analysed in 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
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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

ID Section Coating Defect Cause Notes
(Y/N)
1 Downstream of V14 Y Corrosion Refer to photo 4707 and 4970.
Evidence of pitting and pattern of
defects consistent with typical
corrosion. No coating defect
detected. Passed Jeep test.
2 Blowdown line, 7390mm N Corrosion Refer to photos 4856, 4885, 5004
upstream of blowdown and 5005. Evidence of pitting and
stack pattern of defects consistent with
typical corrosion. No coating
defect detected. Passed Jeep test.
3 Blowdown line, 2830mm N Corrosion Refer to photos 4805, 4897, 4998
upstream of corner block and 5019. Evidence of pitting and
pattern of defects consistent with
typical corrosion. No coating
defect detected. Passed Jeep test.
4 Blowdown line, 6190mm N Corrosion Refer to photos 4854, 4886 and
upstream of blowdown 5006. Evidence of pitting
stack consistent with typical corrosion.
Coating nearby failed Jeep test.
5 Blowdown line, 1337mm N Corrosion Refer to photos 4792, 4851, 5008
upstream of blowdown and 5009. Evidence of pitting
stack consistent with typical corrosion.
6 Yellowjacket north of MlJ, Y Corrosion Refer to photos 0483, 4688, 4689,
4240mm upstream of MlJ 4690, 4691, 4929 and 4930.
Evidence of pitting consistent with
typical corrosion.
7 Yellowjacket north of MlJ, Y Corrosion Refer to photos 0483, 4688, 4689,
4510mm upstream of MlJ 4690, 4691, 4931 and 4932.
Evidence of pitting consistent with
typical corrosion.
8 Yellowjacket north of MlJ, Y Corrosion Refer to photos 0483, 4688, 4689,
4677mm upstream of MlJ 4690, 4691, 4933 and 4934.
Evidence of pitting consistent with
typical corrosion.
9 Blowdown line, 6365mm N Corrosion Refer to photos 0477, 0478, 0483,
downstream of 50mm line 4734. Evidence of pitting
tie-in consistent with typical corrosion.
No coating defect detected.
Passed Jeep test.
10 | Blowdown line, 13230mm N Corrosion Refer to photos 0508, 0509, 4738,
downstream of 50mm line 0510, 4927, 4928. Evidence of
tie-in pitting consistent with typical
corrosion. No coating defect
detected. Passed Jeep test.
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11

Blowdown line, 11075mm
downstream of 50mm line
tie-in

Corrosion

Refer to photos 0507, 4737, 4926,
4770. Evidence of pitting
consistent with typical corrosion.
No coating defect detected.
Passed Jeep test.

12

Downstream of V07,
555mm

Corrosion or
Mill Defect

Refer to photos 0379, 4671,4937,
4938. Evidence of pitting,
consistent with corrosion however
very localised. No coating defect
detected. Passed Jeep test. No
corrosion product evident from
photos.

13

Tee upstream of V07,
1502mm upstream of V07

Corrosion

Refer to photos 0391, 4659, 4940,
4941, 4942. Evidence of pitting
consistent with typical corrosion.
CTE coating has been coated with
Protal. Failed Jeep test.

14

Tee upstream of V07,
1502mm upstream of V07

Corrosion

Refer to photos 0391, 4659, 4676,
4939, 4942 Evidence of pitting
consistent with typical corrosion.
CTE coating has been coated with
Protal. Failed Jeep test.

15

North of tee downstream
of VO7

Corrosion

Refer to photos 0401, 4965, 4966.
Evidence of pitting consistent with
typical corrosion. Blistering
coating defects detected. Failed
Jeep test.

16

Blowdown line, 5970mm
upstream of corner block

Corrosion

Refer to photos 4716, 4894.

Evidence of pitting consistent with

typical corrosion. No coating

defects detected. Passed Jeep
test.

17

Pig receiver inlet

Corrosion

Refer to photos 0500, 0501, 5037.
Evidence of pitting consistent with
typical corrosion. Damage to

coating noted. Failed Jeep test.

The location and details of metal loss has been included on the Wauchope Metal Loss Results

drawing in Appendix 2.

3.4 RSTRENG Analysis

RSTRENG analysis was completed over the more severe area of corrosion to the blowdown line. 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 1.37mm,
13000mm axial length and 10mm 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.

BGS-RP-A-0010 Rev OA Page 6
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3.5 LRUT

LRUT was conducted at Wauchope scraper station on March 19, 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.

14” Test Point 1

Test Point 1 is the forward LRUT shot at Wauchope’s south concrete anchor block, looking north. An
anomaly was detected within the yellowjacket region upstream of the anchorblock however no
defect was discovered. The flange within the block was detected at a distance of 1.54m. Corrosion
was not identified within the concrete block.

14” Test Point 2

Test Point 2 is a backward LRUT shot at Wauchope’s south concrete anchor block, looking south. The
flange within the block was detected at 1.70m. No anomalies were identified. Corrosion was not
identified within the concrete block.

14” Test Point 3

Test Point 3 is the forward LRUT shot at Wauchope’s V07 concrete support block, looking west. The
body of V07 is detected at a distance of 1.66m 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, a weld was correctly identified at a distance of 0.91m. Corrosion was not identified within the
concrete block.

14” Test Point 4 (forward shot)

Test Point 4 is a forward and backward LRUT shot at Wauchope’s V07 concrete support blocks,
looking east (backward shot) and west (forward shot). The forward LRUT shot has detected a coating
change into the concrete block at 1.49m, a weld at 2.38m on the other side of the concrete block,
and the end cap at 2.66m. The location of these detected LRUT measurements is consistent with
photo 0392. Corrosion was not identified within the concrete block.

14” Test Point 4 (backward shot)

Test Point 4 is a forward and backward LRUT shot at Wauchope’s V07 concrete support blocks,
looking east (backward shot) and west (forward shot). The LRUT has detected 2 significant readings
identified as a valve weld at 1.24m and the valve body at 1.50m. Corrosion was not identified within
the concrete block.

14” Test Point 5
Test Point 5 is the backward LRUT shot at Wauchope’s NRV concrete support blocks, looking north.

The LRUT has detected the vertical branch at 0.89m, downstream weld at 1.79m and the check valve
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at 2.62m. Photo 4991 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 Wauchope’s MLV south concrete support block, looking
north. The LRUT has detected 5 significant readings identified as a weld at 0.42m, a weld at 1.12m, a
weld at 1.85m, coating anomaly at 2.24m and the MLV at 2.65m. Photo 0423, 0427 and 0428 of
Appendix 3 confirms the position and identification of these welds and coating anomaly. The coating
anomaly identified at 2.24m is 0.4m before the valve, there are visible signs on the coating at this
position shown in photo 0428 where the pipe clamp has compressed the rock guard mesh to the
pipe causing the reading.

14” Test Point 7

Test Point 7 is the forward LRUT shot at Wauchope’s MLV north concrete support block, looking
south. The LRUT has detected 8 significant anomalies identified as a weld at 0.47m and 1.03m, two
vertical branched tees at 1.38m and 1.90m, a weld at 2.48m, a coating anomaly at 2.75m a weld at
3.05m and the valve at 3.61m. Photo 0450 and 0451 of Appendix 3 confirms the position and
identification of these fittings and welds, and the coating anomaly could also be due to the tee into
V12. Corrosion was not identified within the concrete block.

14” Test Point 8

Test Point 8 is the forward LRUT shot at Wauchope’s MlJ north concrete support block, looking
south. The LRUT has detected no significant anomalies between the concrete support block. The C.P
cable welds and the pipe girth weld was detected at 2.59m and 2.78m respectively, and the MlJ was
detected a distance of 3.16m. Photo 4700 of Appendix 3 confirms the results of the LRUT. Corrosion
was not identified within the concrete block.

14” Test Point 9 (forward shot)

Test Point 9 forward is the forward LRUT shot at Wauchope’s V14 concrete support blocks, looking
west. The LRUT has detected 8 anomalies identified as the tee piece at 0.46m, girth weld at 0.80m,
4 anomalies; half which lie within the concrete block (1.38m, 1.63m, 1.84m and 2.29m), a girth weld
at 3.56m and the end cap at 3.72m. The anomalies are identified as coating anomalies due to
identified blistering and CP product build up in the area and the high symmetric LRUT readings.
Corrosion was not identified within the concrete block.

14” Test Point 9 (backward shot)

Test Point 9 backward is the backward LRUT shot at Wauchope’s V14 concrete support blocks,
looking east. The LRUT has detected no anomalies, the valve V14 was detected at a distance of
1.18m from the LRUT device. The concrete block lies before the 1.18m range to the valve and no
significant LRUT readings were identified. Corrosion was not identified within the concrete block.
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14” Test Point 10

Test Point 10 is the forward LRUT shot at Wauchope’s V14 concrete support block, looking west. The
LRUT has detected no anomalies, the valve V14 was detected at a distance of 1.33m from the LRUT
device. The concrete block lies before the 1.33m range to the valve and no significant LRUT readings
were identified. Corrosion was not identified within the concrete block.

14” Test Point 11

Test Point 11 is the forward LRUT shot at Wauchope’s north concrete anchor block, looking south
(Note that the schematic drawing in Appendix 5 has incorrectly labelled TP11 and TP12). The anchor
flange within the concrete anchor block begins is detected 1.68m from the sensor head as shown in
the results of Appendix 5. No anomalies were detected within the range of the concrete block.
Corrosion was not identified within the concrete block.

14” Test Point 12

Test Point 12 is the forward LRUT shot at Wauchope’s north concrete anchor block, looking north
(Note that the schematic drawing in Appendix 5 has incorrectly labelled TP11 and TP12). 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 Wauchope’s blowdown line concrete support block between
V11 and V12, looking south. The concrete interface is 0.70m in front of the sensor head as shown in
the results of Appendix 5. A coating anomaly was detected within the concrete support block at a
distance 0.97m, 0.27m into the concrete, this was identified as a coating related anomaly by the
LRUT technician. The elbow girth weld was identified by LRUT at a distance of 2.37m. Refer to photo
0448. Corrosion was not identified within the concrete block.

10” Test Point 2

Test Point 2 is the forward LRUT shot at Wauchope’s blowdown line 90° elbow concrete support
block, looking north. The coating interface is 0.43m, 0.62m and 0.90m in front of the sensor head
where the tape wrap coating has been removed. The elbow girth weld was detected at a distance of
1.44m from the LRUT device, inside of the concrete block. No anomalies were detected within the
concrete block. Corrosion was not identified within the concrete block.

10” Test Point 3

Test Point 3 is the forward LRUT shot at Wauchope’s blowdown line 90° elbow concrete support
block, looking east refer to photo 0530. The coating interface is 0.46m in front of the sensor head as
shown in the results of Appendix 5. A coating anomaly is detected at 0.73m from the LRUT device,
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before the concrete block. The elbow piece girth weld was identified within the concrete block at a
distance of 1.54m. Corrosion was not identified within the concrete block.

10” Test Point 4

Test Point 4 is the forward LRUT shot at Wauchope’s blowdown stack concrete support block looking
west, refer to photo 0589. 2 welds were detected at 1.43m and 1.88m inside of the concrete block,
these are associated with the tee internal to the concrete support block. Corrosion was not
identified within the concrete block.

10” Test Point 5

Test Point 5 is the forward LRUT shot at Wauchope's blowdown stack concrete support block looking
vertically down, refer to photo 0589. The coating interface was detected at 0.45m from the device,
and the weld to the tee was detected at a distance of 1.54m, inside of the concrete block. Corrosion
was not identified within the concrete block.

4 Discussion

Compiling the results of DCVG, coating defects noted and corrosion found at Wauchope it should be
possible to determine any links between the three sets of results. A complete set of results for the
DCVG, Coating Defects and Metal loss is included in the Wauchope 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. The DCVG survey
failed to find blistering on the TEE downstream of V07, blistering upstream of the south anchor
block, and blistering near the support block downstream of V14. The DCVG survey identified most of
the significant coating defects at Wauchope.

DCVG Defect #4, 9 and 10 were not related back to specific defects found in the coating during dig-
up, and yet some were relatively high %IR readings. DCVG Defect #9 and 10 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
shielding structures, as the block is securely sealed where the pipe enters and exits the concrete
blocks. On this project LRUT surveys were used to determine whether there was a pipe wall defect
within these concrete blocks, there was no detected corrosion or metal loss by the LRUT surveys.

DCVG and Metal Loss Defects

The DCVG survey identified 4 out of 17 metal loss defects found at Wauchope. All except one metal
loss defects were identified as resulting from pit corrosion due to shielding. The fact that most metal
loss defects were not found by DCVG is consistent with the shielding premise as shielding corrosion
propagates in the absence of CP.
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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
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, #3, #4, #5, #10, #11, #12 and #16 was in an area
where the coating type was tape wrap on the blowdown line. The pipe was wrapped
circumferentially, and corrosion occurred axially to the pipe in all above cases and the coating
reported only a few defects evident in photos referenced on the drawing of Appendix 1. This
indicates moisture ingress through the tape wrap defect has collected some distance away to where
the corrosion subsequently occurred, shielded by the tape wrap from CP.

Metal loss ID #1 occurred underneath tape wrap with no reported coating defect and the coating
passed a jeep test. This indicates moisture ingress through a tape wrap defect has collected some
distance away to where the corrosion subsequently occurred, shielded by the tape wrap from CP.

Metal loss ID #12 may have resulted from a mill defect as there was no reported coating defect in
the area, there was no corrosion product in the photos, and the metal loss defect was very localised.

Corrosion defects are summarised in Table 5: Metal Loss Defect Analysis above.

5 Recommendation

Corrosion has been largely mitigated at the site by the pipe coating and CP, however the blowdown
line has suffered significant amounts of shielding corrosion despite the coating appearing in
satisfactory condition. Corrosion rates will probably accelerate with time given the degrading
condition of the coating. There is reasonable evidence of shielding particularly in the tape wrap
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.

6 Conclusion

The DCVG survey has not been able to accurately detect all of the coating damage or metal loss at
the Wauchope 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 for example at the yellowjacket split and the tee upstream of VO7. The amount of
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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 (%)

WAUCHOPE DCVG SURVEY

DEFECT 1: 2.5

DEFECT 2:  15.0
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WAUCHOPE COATING DEFECT - VISUAL
INSPECTION & HOLIDAY DETECTOR RESULTS

BLISTERING -
0
TO COATING L
20 HOLIDAYS
PHOTO #0439,
0440
,u
COATING -
DEFECT BLISTERING '?(L)%I)EAF;I:E% 10 COATING 5 COATING
5 HOLIDAYS TO COATING A0 HOLIDAYS ~ HOLIDAYS DEEECTS
PHOTO #0395 20 HOLIDAYS PHOTO sioapy  PHOTO #0475 PHOTO #4718, —» |
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DEFECT

DIMENSION (mm)

DEFECT

DIMENSION (mm)

WAUCHOPE METAL LOSS RESULTS

COATING LxWxDEPTH COATING LxWxDEPTH
DAMAGE O’CLOCK DAMAGE O’CLOCK
ASSESSMENT POSITION ON CAUSE OF ASSESSMENT POSITION ON CAUSE OF
REPORT ID# PIPE METAL LOSS REPORT ID# PIPE METAL LOSS
1 2x2x1.21 CORROSION 7 8x4x0.38 CORROSION
3 0’CLOCK 9:45 0’CLOCK .
2 5x5x0.76 CORROSION 8 2x2x0.65 CORROSION
10:30 O’CLOCK 9:50 0’CLOCK A
L
3 10x10x0.83 CORROSION 9 8x10x1.21 CORROSION ID #5
2:45 0’CLOCK 11 0’CLOCK
4 4x4x1.06 CORROSION 10 11x10x1.37 CORROSION 4
10 O’CLOCK 11:20 O’CLOCK D #2 —ri‘
D#2 —>
5 4x3x0.85 CORROSION 11 12x15x1.27 CORROSION
10 O’CLOCK 10:30 O’CLOCK I
|
6_2x2x0.33 CORROSION 12_10x6x0.71 CORROQSION !
9:45 O’CLOCK 2 OCLOCK ID#LG|(ID#3 |
ID #9 ID #10, 11 ¢ ¢ }
-
| ; T ot LY.
{I’ 1]
[+] -
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=~ V07 ':' E ']I.. r=a
|| & SOUTH TRAP E ) I NORTH TRAP 'Diﬂ | |
B ottt : o —
I T I
L ID #15 L}
DEFECT
DIMENSION (mm)
COATING LxWxDEPTH
DAMAGE O’CLOCK
ASSESSMENT POSITION ON CAUSE OF
REPORT ID# PIPE METAL LOSS
13 8x8x0.60 CORROSION
2 0’CLOCK
14 4x3x0.52 CORROSION
12 0’CLOCK
15 1.2x2x0.10 CORROSION
4 0’CLOCK
16 4x4x0.92 CORROSION
2:45 O'CLOCK
17 10x15xNEG CORROSION

3 0’CLOCK
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LOSS RESULTS
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Wauchope 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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IDH)
P

KP: l ' Work Order No:

approveoy e COATING DAMAGE ASSESSMENT Page 1
Location
Pipeline: Excavation Date: ‘ jz/‘a//wn ;
Section: Dhows $raesm_or Vg Digup Reason: Gt Listicziony
Kilometre Point: _j foucmprie €S DCVG Measurement: A/
Zone: . Defect Length from survey (m): 4
Easting: CMMS Work Order No: /44 B2 4
Northing:

Surrounding Description:
(Buildings, drains, etc)

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

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

Pipe with coating y 707 w72y~
Pipe with coating removed b

Please remember
to take both close

up (no closer than | Pipe cleaned LT kBT LB LGTU
500mm) and wide Pi red PANEI i S e e EE i

photos. Ipe repaire So¥6 5047 -
Soil and CP

Soil Description (tick one or more from each column):

Fine Dusty
%] Coarse D

1 Sand
m. l

s

= Clay Gravel | & Damp
E Black | Rocky | Wet
Red Dirt |
Pipeline Soil Cover Depth (m): /- % Soil pH: 5-4
Pipe To Soil Eotentiai (V): /- Q% Soil Resistivity (Ohms): Pin Spacing 1.5m
Coating Is there a coating defect (Y/N)? Va4
Coating Description: Any white buildup from cathodic protection (Y/N)? A
Yellow Jacket Any evidence of termite damage (Y/N)? A
4 Sleeve Any moisture inside the coating (Y/N)? ~
rapping Any stress corrosion cracking (Y/N)? [Yemcompes s A
= 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): Coating Defect Width (mm):

Coating Defect Comments:
Infepp  Pip  pei _JiEEr e .




DA

KP: ' Work Order No:

Page 2
Metal Loss
Is there any deformation of the pipe
(dent, gouge or not round) (Y/N)? é{ If Yes, Engineering must be contacted IMMEDIATELY.
Is there any metal loss (Y/N)? \ I 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: W
1. Consider each defect as a rectangular box. *Li’s*l-*z*L*

A ISHIEIRE v i I R NDefectl
2. Draw a larger box around each defect, T A S
extending length and width as per Figure 1. 8 &MM"% % Defect 2

; A NAAAY
3. IF BOTH larger boxes intersect with the A B Defect size
original defect boxes, the defects interact. WGIA AN oft
Wl WW% : 34 -
4. The dimensions reported on this form are T wmw\:: \N S
the dimensions of the defect after w |- >
interaction - dimensions A and B as shown in l A
Figure 1. l
- Figure 1

Maximum Depth (mm): /21 =

Wall thickness (mm): I I
Longitudinal dimension (A) (mm): 92 BI K\{b

Circumferential dimension (B) (mm): e

Clock Position (ooking in direction of flow):

A
Distance from longitudinal weld (mm): é O

Distance from nearest girth weld (mm): T s
(if no girth weld has been fougnd. do notexcavagte furth)sr) / 4‘4 OA L

Repair
Length of Pipe Wrapped (mm):

Other Repair Information:

ovis Dt stpadm_otr TEE Gurooizn . ~TrEE 8 Pewar Srritam
91z Uig
(ot sran olms_ Chond Wlagp leziponies duesulins CTI7# Yiwirar Jacwmr

Dig Up Comments:

12 Sori

Operator: My&‘_@% Signature: %_ Date: ;2 5



P

|D+#2

KP: Work Order No:
awoveaoyhemy e COATING DAMAGE ASSESSMENT Paga 1
Location
Pipeline: Excavation Date: Zé/z o3
Section: Htgw Bowry Lt Digup Reason: g L

Kilometre Point: l&dg::wz,a,z &¢

DCVG Measurement: A he

Zone: Defect Length from survey (m):
Easting: CMMS Work Order No:
Northing:

(44 200

Surrounding Description:

(Buildings, drains, etc)

{osrie [o/SiEcis onr

i Description Time(s) photo taken or viewfinder number
the Surrounding landscape
camera date

and time been
set correctly?

Please remember
to take both close

Site facing increasing chainage

Site facing decreasing chainage

Pipe with coating

4§56

Pipe with coating removed

44¢s

up (no closer than | Pipe cleaned Bowy ZocS
ggg{gz) Hnelyide Pipe repaired s aéglx Sabt
Soil and CP
Soil Description (tick one or more from each column):
[1 Sand Fine CF Dusty
I B Coarse gl Dry
% Clay Gravel amp
] Black | Rocky , Wet
3 Red Dirt |
Pipeline Soil Cover Depth (m): . ¢~ Soil pH: 85

Pipe To Sail Potential (V):

Pin Spacing 1.5m

(- 9%/ Soil Resistivity (Ohms):

Coating

Coating Description:
O Yellow Jacket
2l Slegeve

Coating Defect Length (mm):
Cogting Defect Comments:

aniiwle  llag T IEEAED

Is there a coating defect (Y/N)? A
Any white buildup from cathodic protection (Y/N)? A
Any evidence of termite damage (Y/N)? ol
Any moisture inside the coating (Y/N)? ~
Any stress corrosion cracking (Y/N)? pemeompeesin = nja
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):

2Ar 5' v Ao Diow'rT Fizes e




| D #L

KP: Work Order No:
Page 2
Metal Loss
ls 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 defects INTERACT
Interaction Rules: W
1. Consider each defect as a rectangutar box.  [%L i’l“"l« HeLow @ —
LN [P efec
2. Draw a larger box around each defect, T 7/ W
' + -+ RIAYAYAY A AYAVAYAYAY
extending length and width as per Figure 1. . WA WWMN% 7/// Defect 2
AR /
3. IF BOTH larger boxes intersect with the l A?iw\‘" A |B Defect size
. . , ATAT AEATASAS
original defect boxes, the defects interact. ¥ %%V A after
4. The dimensions reported on this form are T QN + sbersction
the dimensions of the defect after VB e
interaction - dimensions A and B as shown in A
Figure 1. l
Figure 1
Maximum Depth (mm): 076

Wall thickness (mm): | '
Longitudinal dimension (A} (mm): 5 B]

Circumferential dimension (B) (mm): 5

Clock Position {looking in direction of fiow): lo:30

Distance from longitudinal weld (mm):

Distance from nearest girth weld (mm): L5 50 pfe v iser

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

Repair
Length of Pipe Wrapped (mm): /Zumai /,,f,g /,%,nag

Other Repair Information:
Contoseon T 590 1dom  Bluw Dewnt GTHER BLloix

Dig Up Comments:

gm-’-r 9//,‘6:0\/6’/ Al Crinme

Operator: ¢/ .., QE’% Signature: ‘% Date: fzg%/zma



| #
o =

KP: Work Order No:
rmoeaorom o COATING DAMAGE ASSESSMENT
Location
Pipeline: Excavation Date: z/ 3/20! 3
Section: Plow Dvww Lini Digup Reason: @/!:’ - Lt e o
Kilometre Point: [ /u-catolrr SS DCVG Measurement: N2
Zone: Defect Length from survey (m):
Easting: CMMS Work Order No: 14430 b
Northing:

Surrounding Description:
(Buildings, drains, etc)

Phot 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 $%os
:2 ?:ﬁ: ;%%eé? 55‘: Pipe with coating removed o % G[ T
up {no doser tr}an Pipe cleaned qﬂ(q_‘ $9e ¢ y £}0, 7
500mm) and wide Pipasepsied P 7 7~ 7 g
photos. 7¢9
Soil and CP
Soil Description (tick one or more from each column):
[ Sand Fine
m | Coarse
Clay = Gravel
2 Black | Bl Rocky |
Red Dirt
Pipeline Soil Cover Depth (m):  / & Soil pH: §-4
Pipe To Soil Potential (V): ~/. 4 ¢/ Soil Resistivity (Ohms): Pin Spacing 1.5m
Coating Is there a coating defect (Y/N)? ~
Coating Description: Any white buildup from cathodic protection (Y/N)? AN
Yellow Jacket Any evidence of termite damage (Y/N)? A
#l Sleeve Any moisture inside the coating (Y/N)? A/
W rapping Any stress corrosion cracking (Y/N)? [eheonneesn A
= FBE Has the coating lifted away from the pipe (Y/N)? ~
= Paint If yes, how far around the pipe has it lifted (mm)?
Skefch of coating / corrosion damage completed (Y/N)?
Coating Defect Length (mm): Coating Defect Width (mm):

Coating Defect Comments: _
£«:M‘m’@ /‘P:C‘-’ No i J 3l Do




D #3

KP: Work Order No:
Page 2
Metal Loss
Is there any deformation of the pipe
{dent, gouge or not round) (Y/N)? 4 If Yes, Engineering must be contacted IMMEDIATELY.
Is there any metal loss (Y/N)? \, It 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.  [*L &'*L B it @ Difect 1
2. Draw a larger box around each defect, ? ’ W
extending length and width as per Figure 1. o %;W % Defect 2
NATAY Y
3. IF BOTH larger boxes intersect with the l AN B Y
i \ R AT A rowvey Defect size
original defect boxes, the defects interact. | ¢ S I after
4. The.dimensions reported on this form are T %k\k\\\\\‘ KHARSElAon:
the dimensions of the defect after Y L et
interaction - dimensions A and B as shown in A
Figure 1. l
Figure 1
Maximum Depth (mm): : o025
Wall thickness (mm): ' | 1
Longitudinal dimension (A) (mm): /0 BI %3
Circumferential dimension (B) (mm): /0
. . Figure 2
Clock Position (fooking in direction of flow): . ZQ-S’
Distance from longitudinal weld (mm):
Distance from nearest girth weld (mm): OO Wiz N Copntin Broct:.

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

Repair

Length of Pipe Wrapped (mm}: /5«?7;4/5 ﬁ//’,‘: ﬂ/ﬂfﬂé
Other Repair Information:

C:jm@aﬁm 28320 _uf craiEam i & Lo s, o B e

Dig Up Comments:

Corr ~ec @, N Srorre

Operator. _, 2 ; C%;% Signature: % Date: /zg;;;gzz/a




D4 2

KP: . Work Order No:
sooveay o+ COATING DAMAGE ASSESSMENT Page 1
Location
Pipeline: Excavation Date: p .
Section: Bloner Dosans Lot Digup Reason: Contpute_fousZicizon

Kilometre Point: [, lacrepo Piz <§ DCVG Measurement: N/

Zone: Defect Length from survey (m): /

Easting: CMMS Work Order No: 144 30 é
Northing: '

Surrounding Description:
(Buildings, drains, etc)

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

and time been
set correctly?

=z o

Site facing decreasing chainage

Pipe with coating L S
Please remember ; p : 7
to take beth close Pipe with coating removed 4 £< é
. up (no closer than | Pipe cleaned Sool,, o7
500mmy} and wide Pi vad 7 P4
photos. ipe repaire 5o 62 .
Soil and CP

Soil Description (tick one or more from each column):

d Fine Dusty
= Loam | E Coarse 2 Dry
Clay | 2 Gravel amp
2 Black Rocky i B Wet
Red Dirt |
Pipeline Soil Cover Depth (m): /- § Soil pH: e

Pipe To Soil Potential (V):

Pin Spacing 1.5m

~(-5%¢( Soil Resistivity (Ohms):

Coating

Coating Description:
Yellow Jacket

?eeve
Wrapping

FBE
Paint

Coating Defect Length (mm):
Coating Defect Comments:

In//lﬂf g | 7/!’15

Is there a coating defect (Y/N)? 7/

Any white buiidup from cathodic protection (Y/N)? A
Any evidence of termite damage (Y/N)? A
Any moisture inside the coating (Y/N)? n
Any stress corrosion cracking (Y/N)? [Yescnpeef - WA
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):

Vi Moi T v




KP:

Metal Loss

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

Is there any metal loss (Y/N)?

ID4 4

Work Order No:

Page 2

N If Yes, Engineering must be contacted IMMEDIATELY.

\ 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
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):

Clock Position gooking in direction of fiow):

Distance from longitudinal weld (mm):

Distance from nearest girth weld (mm):
(it na girth weld has been found, do not excavate further)

f

W

*Li’ﬂ—L*’g*‘-L—h
B i — @ Defect 1

Nz ”
W o ] ///A Defect 2
o Defect size
l AR AN oft
T WNWVWJ{ . t" o
mnteraction
AAAAAN \\\
T « T >
Figure 1
/b
174
' Figure 2
/o

6290 w fya STRC I Bloc s (T(EIE')

Repair

Length of Pipe Wrapped (mm): £ neu Zﬂ‘ fﬂx;fﬂzo

Other Repair Information:

QULD Cion /y/f}p [Tt 1Bone Do Zi2ci< Bl o <,

Dig Up Comments:

Operator: Z2%. é% Signature: m% Date: iZZ%ZZ&'/j



[D#5

KP: Work Order No:
sy iinowe . COATING DAMAGE ASSESSMENT
Location
Pipeline: Excavation Date: Z{/ ’r’{A"’ 3.
Section: alow Oper & Flpz  Digup Reason: Conzmee _tots Aseizeny
Kilometre Point: L favero Pz 45 DCVG Measurement: #ro 175%
Zone: Defect Length from survey (m): '
Easting: CMMS Work Order No: Ll B é
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 8749
fol ?:EZ g%r&eg!lobs: Pipe with coating removed
up (no closer than | Pipe cleaned 500%, 50909 445/
ggg{g? A Pipe repaired gaéla 55 4
Soil and CP
Soil Description (tick one or more from each column):
B Sand Fine Dusty
@;Lgam | & Coarse z [
Clay Gravel Damp
Black | & Rocky i Wet
Red Dirt |
Pipeline Soil Cover Depth (m): /. & Soil pH: s-{
Pipe To Soil Potential (V): /- 9%/ Soil Resistivity (Ohms): Pin Spacing 1.5m
Coating Is there a coating defect (Y/N)? AN
Coating Description: Any white buildup from cathodic protection (Y/N)? »
Yellow Jacket Any evidence of termite damage (Y/N)? A
2 Steeve Any moisture inside the coating (Y/N)? g
Wrapping Any stress corrosion cracking (Y/N)? j2eh ot ia
FBE Has the coating lifted away from the pipe (Y/N)? A
Paint It 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:
iasr Rie  Aai  JEEP o




KP:

Metal Loss

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

Is there any metal loss (Y/N)?

ID#ES™

Work Order No:
Page 2
If Yes, Engineering must be contacted IMMEDIATELY.

sectlon of this form and contact Engineering
IMMEDIATELY.

\{ If there is any metal loss, complete the remaining

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):

Clock Position (icoking in direction of fiow):

Distance from longitudinal weld {mm):

Distance from nearest girth weld (mm):
(it no girth weld has been found, do not excavate further)

N Defect |
% Defect 2

Defect size
ofter
interaction

Figure 1
©o-%5 [*A"}
¢ LHANS
)
Figure 2
/[0

L4470  ew ;';V;) STAck Biocix .
7

Repair

Length of Pipe Wrapped (mm):  Zuresx  Czs ﬁymmg

Other Repair Information:

QlLoSyon ! "‘)%/’7 (%0M [Bloe Do Simce Blecie.

Dig Up Comments:

G it £7/¢‘;'61N6:,_ No _Siesit.

3

Operator: 552 é},% Signature: G Date: /Z é:é 51%



|04 7¢ -

Surrounding Description:

(Buildings, drains,

" kp: Work Order No:

oty o+ COATING DAMAGE ASSESSMENT
Location
Pipeline: Excavation Date: / 5/3/20“1
Section: L5 pe gy DiswpResson: bl s
Kilometre Point:  {accners  <S DCVG Measurement: & 7 5%

Zone: Defect Length from survey (m):
Easting: CMMS Work Order No: 14 300
Northing:

etc)

Photos

el Has the
camera date
and time been
set correctly?

Please remember
to take both close
up (no closer than
500mm) and wide
photos.

Description Time(s) photo taken or viewfinder number
Surrounding landscape
Site facing increasing chainage

Site facing decreasing chainage

Pipe with coating YN 04973

Pipe with coating removed ¥OTG wITC 6% 5 4689 w30 169,
Pipe cleaned 4 ‘%2%’ d/ﬁ;‘%al ’ ’ 7
Pipe repaired ‘5’09& 3 / -

Soil and CP

Soil Description (tick one or more from each column):

Sand Fine Dusty
oam ' Coarse Dry
Clay ! Gravel B-Damp

Black ! Rocky Wet
Red Dirt |
Pipeline Soil Cover Depth (m): /. % Soil pH: - -6
Pipe To Soil Potential _(V)C /- %g—/ Soil F{esisﬁvi’[y (Ohms); ) Pin Spacing 1.5m
Coafing Is there a coating defect (Y/N)? )/'
Co;iyﬁescription: Any white buildup from cathodic protection (Y/N)? ‘;
ellow Jacket Any evidence of termite damage (Y/N)? ~
Sleeve Any moisture inside the coating (Y/N)? 4
Wrapping Any stress corrosion cracking (Y/N)? (Yo compe A0A - NiA
FBE Has the coating lifted away from the pipe (Y/N)? 4
Paint If yes, how far around the pipe has it lifted (mm)? 3 o
Sketch of coating / corrosion damage completed (Y/N)?
Coating Defect Length (mm): 2.//< Coating Defect Width (mm): /&

Coating Defect Comments:

Vicccowr  JackiET Sleri




IDAF _

KP: Work Order No:
Page 2
Metal Loss
Is there any deformation of the pipe g
(dent, gouge or not round) (Y/N)? j‘,_  If Yes, Engineering must be contacted IMMEDIATELY.
Is there any metal loss (Y/N)? If there is any metal loss, complete the remaining
—~f———  section of this form and contact Engineering
IMMEDIATELY.
The following measurements should indicate whether defects INTERACT
Interaction Rules: W A
1. Consider each defect as a rectangular box. %L {#-L 4L -¥
llllll il @ Defect 1
2. Draw a larger box around each defect, AAAAPAAA]
extending length and width as per Figure 1. g ﬁ%g % Defact 2
i |
3. IF BOTH larger boxes intersect with the B . Defect size
original defect boxes, the defects interact. YA aftaP
| A e Sl . -
4. The dimensions reported on this form are T RAAA QN nieractiod
the dimensions of the defect after T e
interaction - dimensions A and B as shown in A
Figure 1. l
Figure 1
Maximum Depth (mm): 0 -
Wall thickness (mm): : l
Longitudinal dimension (A) (mm): R A Bl S
Circumferential dimension (B) (mm): .
. Figure 2
Clock Position (looking in direction of flow): VL
7
Distance from longitudinal weld (mm): o WiELD
Distance from nearest girth weld (mm): 28 / 2/ LiIEee
{if no girth weld has been fougnd. do not axcavagle I'urlh)er) le ékgj kt’/)’(— g
Repair
‘Length of Pipe Wrapped (mm):
Other Repair Information:
> ; - -
_QMM_L__Q_&Q_Q_L{&_QZMMJQF mt g CrENTREE LA

Dig Up Comments:

Operalor: 4%!5 g%;% Signature:



[ Dit 7

" KP: Work Order No:

roproveaty ey bupa T 0 COATING DAMAGE ASSESSMENT Page 1
Location
Pipeline: Excavation Date: ‘% / 4;/@13
Section: o0 SiaiEnm o pey Didup Reason: ; (%m sfzerion
Kilometre Point: _j, o emsfic 5SS DCVG Measurement: & 7 {%
Zone: Defect Length from survey (m):
Easting: - CMMS Work Order No: 2 4-¢ Db
Northing: '

Surrounding Description:
(Buildings, drains, etc)

e 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 @‘f 3 ;
g?gi: Lirg;]e;fs‘z Pipe with coating removed N xS q—é@% 468 57)’ 46 ?0 469+
. up (no closer than | Pipe cleaned o ;'5/ 2512
ggg{ggj) and wids Pipe repaired 5oy ? ke
Soil and CP
Soil Description (tick one or more from each column):
l/'md Fine Dusty -
@ Loam ; Coarse y
g Clay ! Gravel =" Damp
Black Rocky Wet
Red Dirt |
Pipeline Soil Gover Depth (m):  /7:% Soil pH: 5-f
Pipe To Soil Potential (V): /. %%/ . Soil Resistivity (Ohms): Pin Spacing 1.5m
Coating Is there a coating defect (Y/N)? ‘,/_
Cogi/ng Description: Any white buildup from cathodic protection (Y/N)? ;{
Yellow Jacket Any evidence of termite damage (Y/N)? ~
Sleeve Any moisture inside the coating (Y/N)? Y
Wrapping Any stress corrosion cracking (Y/N)? [Yem ompee At NA
FBE Has the coating lifted away from the pipe (Y/N)? Y
B Paint If yes, how far around the pipe has it lifted (mm)? "%p
Sketch of coating / corrosion damage completed (Y/N)?

Coating Defect Length (mm): 2//0 Coating Defect Width (mm): 12

Coating Defect Commenits:
/‘//Eaau, JrerEir  GALT-




KP:

Metal Loss

Is there any deformation of the pipe

(dent, gouge or not round) (Y/N)? »/

b

Is there any metal loss (Y/N)?

1Dag,

Work Order No:

Page 2

If Yes, Engineering must be contacted IMMEDIATELY.

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.

@ Defect |

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.

% Defect 2

ez Defect size
after

4. The dimensions reported on this form are
the dimensions of the defect after
interaction - dimensions A and B as shown in

interaction

NN
I

Figure 1.

Maximum Depth (mm): i

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

Figure 1

Circumferential dimension (B) (mm):

Clock Position (looking in direction of llow);

xkam

Distance from longitudinal weld (mm):
Distance from nearest girth weld (mm):

~0

G

{
=

965

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

63/9' a1 Wigen

Repair
Length of Pipe Wrapped (mm):

Other Repair Information:

_Cotnosion ®* 915 4 G10  wpsTamsm or MiT _Camrar

Dig Up Comments:

Operator: o6 Fsgans 6%% Signature: R




" KP:

|D4 3

Work Order No:
sooveaiy ool COATING DAMAGE ASSESSMENT
Location
Pipeline: Excavation Date: 13 /3 frory
Section: 2 ETtam oF mys Dioup Reason: = @2,,{7 é ot S 657y
Kilometre Point: [ Javeneo Pz DCVG Measurement: # 7 5%
Zone: Defect Length from survey (m):
Easting: - _ CMMS Work Order No: Lol
Northing: '
Surrounding Description:
(Buildings, drains, etc)
Photos Description Time(s) photo taken or viewfinder number

@4 the

camera date
and time been
set correctly?

Please remember
to take both close
up (no closer than
500mm) and wide
photos.

Surrounding landscape

Site facing increasing chainage

Site facing decreasing chainage
Pipe with coating oYY 3

Pipe with coating removed I ity L 45T 4659 4690 uboy
Pipe cleaned 174 ‘7"5‘6': 423y ’ 7 ’ o

Pipe repaired Sol™

| »

Soil and CP

Soil Description (tick one or more from each column):

d Fine
Z"l.oam ' Coarse

i Dusty
! Dry

Clay ! Gravel ‘ E-Damp
Black | Rocky | Wet

Red Dirt | |

Pipeline Soil Cover Depth (m): _ /. % Soil pH: 54
Pipe To Soil Potential (V): ; QQ{( Soil Resistivity (Ohms): Pin Spacing 1.5m

Coating

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

Sleeve
Wrapping
FBE
Paint

Coating Defect
Coating Defect

L lELloe

Is there a coating defect (Y/N)?

i

Any moisture inside the coating (Y/N)?
Any stress corrosion cracking (Y/N)? [Yescomeee /B8 A
Has the coating lifted away from the pipe (Y/N)?
If yes, how far around the pipe has it lifted (mm)? 2o
Sketch of coating / corrosion damage completed (Y/N)?
Length (mm): Ai/o Coating Defect Width (mm): %

Comments:
TFrcsnt;  SPIr ~

1\,




| Db, B

o,
KP: ' Work Order No:
Page 2
Metal Loss ‘
Is there any deformation of the pipe
(dent, gouge or not round) (Y/N)? 7__/-/ _ 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. 4L$>§+L-F;*L-P @ Defect |
Y. I efe
2. Draw a larger box around each defect, T AP
H 1 H A
extending length and width as per Figure 1. i m%&ﬁ% % Defect 2
; . A AT
3. IF BOTH larger boxes intersect with the %@%R AL (B Defect size
original defect boxes, the defects interact. AR AN sfer
g A NATNAY _ ,
4. The dimensions reported on this form are T M§&\\\\\ thieragiion
Fhe dimensions of the defect after | ————
interaction - dimensions A and B as shown in A
Figure 1. l
Figure 1
Maximum Depth (mm): e ' §
Wall thickness (mm): | |
Longitudinal dimension (A) (mm): 2 BI %
Circumferential dimension (B) (mm): 2
. Figure 2
Clock Position (looking in direction of flow): i ? ‘;0
Distance from longitudinal weld (mm): %
Distance from nearest girth weld (mm): 1% i
(il no girth weld has been fnugnd, do not excavagte 1urlh)er) 7 '? ?’ ,7{/( @/ b'ﬁZLD
Repair
Length of Pipe Wrapped (mm):
Other Repair Information:

Contosion = % #6677 U ST IIM 17 M 1T I FasE




ID# 7

KP: Work Order No:
vty e Do T COATING DAMAGE ASSESSMENT Page 1
Location
Pipeline: Excavation Date: /2/ 3 /29/5
Section: E»/o Luntst Digup Reason: ; G / - {c lot Ptcizons
Kilometre Point: [ Jfgenobrr $S DCVG Measurement: /R
Zone: Defect Length from survey (m):
Easting: CMMS Woik Order No: 204 50l
Northing:
Surrounding Description:
(Buildings, drains, etc)
Phgtos Description Time(s) photo taken or viewfinder number
Has the Surrounding landscape
camera date Site facing increasing chalnage
and time been -
set correctly? Site facing decreasing chainage
Pipe with coating 0417, 0478 o4l o4d’S 048R 0
Please remember o \yih coating removed - f ! : ’Sf' 3‘2/ 13, 44 Z,0413
to take both close B g “475¢
up (no closer than | Pipe cleaned 4924 @47Sp
500mm) and wide Pi — —
photos. Ipé rapajre 50572 .
Soil and CP
Soil Description (tick one or more from each columny):
d O Fine l O Dusty
[ Loam | E Coarse Z Dry
=l Clay | g Gravel amp
= Black Rocky | B Wet
Red Dirt |
Pipeline Soil Cover Depth (m): /- ¢ Soil pH: 5-6
Pipe To Soil Potential (V): AL Soil Resistivity (Ohms): Pin Spacing 1.5m
Coating Is there a coating defect (Y/N)? N
Coating Description: Any white buildup from cathodic protection (Y/N)? o
t Yellow Jacket Any evidence of termite damage (Y/N)? el
ve Any moisture inside the coating (Y/N)? AN
rapping Any stress corrosion cracking (Y/N)? Jyes e e o A
< FBE Has the coating lifted away from the pipe (Y/N)? 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): Coating Defect Width (mm):

Coating Defect Comments:
WenP P10 AeT  Jrrl o<t .




102419

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 lass, complete the remaining
74&— section of this form and contact Engineering
IMMEDIATELY.
The following measurements should indicate whether defects INTERACT
Interaction Rules: W
1. Consider e t as a rectangular box.  [*L i’h“-L * 4L >
Con ach defect as a rectangular bo ¥ | Ml \Q Defect 1
2. Draw a larger box around each defect, T S
. . s BYAYAYAYE AYATAYAYAY
extending length and width as per Figure 1. L S % Defect 2
NAYAIAIN RN,
3. IF BOTH larger boxes intersect with the RARS A reveen Defect size
i i AV A
original defect boxes, the defects interact. SAAAA MR A
..... ONANA NN RAASA] efter
AT AGAY H Z
4. The dmensions reported on this form are T WWVWQN IR
s " AN ¥
the dimensions of the defect after w | >
interaction - dimensions A and B as shown in A
Figure 1. l
Figure 1
Maximum Depth (mm): /°2/

Wall thickness (mmy):

Longitudinal dimension (A) (mm): % BI:_@

Circumierential dimension (B) (mm): /o

. Figure 2
Clock Position (looking in direction of flow): /f
Distance from longitudinal weld (mm): P

Distance from nearest girth weld (mm):  262¢~
{if no girth weld has been found, do not excavate further)

Repair
Length of Pipe Wrapped (mm):

Other Repair Information:
Comtoson 6565 :‘7/5 0F LD mm T for

Dig Up Comments:

Operator: /‘%;ﬂfﬁ C%% Signature: ~ % Date: ,2/,too s



|DH B

KP: Work Order No:
ooty o COATING DAMAGE ASSESSMENT
Location
Pipeline: Excavation Date: _f‘/ ?zery
Section: S oiss Dinsiase Lonins Digup Reason: ‘ Codrne. s ditctron
Kilometre Point: [/, 040002 24 DCVG Measurement: V72
Zone: Defect Length from survey (m):
Easting: - CMMS Work Order No: T ETIA
Northing:
Surrounding Description: s
(Buildings, drains, etc) =
Photo 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

ﬁPipe with coating OJ 0% ovo]

Please remember
to take both close

Pipe with coating removed “YY%%¢ OSIO

up (no closer than | Pipe cleaned

500mm) and wide

Pipe repaired

4927, 492%  y717¢

photos. SO052 i
Soil and CP
Soil Description (tick one or more from each column):
® Sand & Fine 3 E Dusty i}
Loam Coarse ' ® Dry
Clay Gravel - & Damp
Black Rocky - E Wet
H Red Dirt :
Pipeline Soil Cover Depth (m): /-4  Soil pH: 5-€ -
Pipe To Soil Fiotentiai (V) =7+ 9%/  SoilResistivity (Ohms): . PinSpacing 1.5m
Coating Is there a coating defect (Y/N)? | , N
Coating Description: Any white buildup from cathodic protection (Y/N)? s
¥ Yellow Jacket Any evidence of termite damage (Y/N)? e
Any moisture inside the coating (Y/N)? A

@ Sleeve
@’W?:pping
E FBE
Paint

Coating Defect Length (mm):
Coating Defect Comments:

Any stress corrosion cracking (Y/N)? [YShcomeee fba

N/A
Has the coating lifted away from the pipe (Y/N)? ol
If yes, how far around the pipe has it lifted (mm)?
Sketch of coating / corrosion damage completed (Y/N)?
N/# Coating Defect Width (mm):

Weae D MNoT Tl vt Ar bove Veers.



KP:

Metal Loss

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

Is there any metal loss (Y/N)?

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):

Clock Position (tooking in direction of flow):

Distance from longitudinal weld (mm):

Distance from nearest girth weld (mm):

N

e

IMMEDIATELY.
The following measurements should indicate whether defects INTERACT

f

.

Work Order No:

Page 2

If there is any metal loss, complete the remaining
saction of this form and contact Engineering

@ Defect 1

Defect 2

AR Defact size

A after

({LL4

X%

//

/O

/720

oal Ihdizer

/570 vfe 0rF Wi

W
bt }b L -hid-L
W ATAY,
l A
ALY

4 AL

fiee
-
Vi’ T
Figure 1

interaction

(if no girth weld has been lound, do not excavale further)

Repair
Length of Pipe Wrapped (mm):
Other Repair Information:

Connosion ow Blowr Do Luet: 13230 [ Ram Gomm 7w-fw

Dig Up Comments:

Operator: jyayny: Dm?f

Signature: |

IDﬁ# 1o

If Yes, Engineering must be contacted IMMEDIA TEL Y.




|D4E%; )

KP: Work Order No:
ooy COATING DAMAGE ASSESSMENT
Location
Pipeline: Excavation Date: __/ 3/221%
Section: Btaw T o Digup Reason: C,ﬁwc Sts ATy
Kilometre Point: |, /ovenops DCVG Measurement: ,,,;«/.;
Zone: - Defect Length from survey (m):
Easting: CMMS Work Order No: AT Qé;
Northing: -
Surrounding Description: -
(Buildings, drains, etc)
Phot ~ Description Time(s) photo taken or viewfinder number
®“Has the Surrounding landscape

camera date
and time been
set correctly?

Site facing increasing chainage

Slte facmg decreasing chamage

Coating Defect

Coating Defect
Wlrpp

P:pe with coating 03"0']
:DGI?ZEZ é%?;egfse; Pipe with coating removed $rs7 i
up (no closer than | Pipe cleaned ;’( 92 é +770
500mm) and wide Pipe repaired 7 =
photos. 5o g); e
Soil and CP
Soil Description (tick one or more from each column): ‘
[ E Sand H Fine - @ Dusty -
@/Ié: 8 Coarse | Dry
& Clay # Gravel - E-Damp
[ Black Rocky Wet
= Red Dlrt |
Pipeline Soil Cover Depth (m): /- ga Soil pH: ) 5-¢ )
Pipe To Soil Potential (V). V_? %/  Soil Resistivity (Ohms): Pin Spacing 1.5m
Coating Is there a coating defect (Y/N)? o
Coating Description: Any white buildup from cathodic protection (Y/N)? A
® Yellow Jacket Any evidence of termite damage (Y/N)? ~
eve Any moisture inside the coating (Y/N)? ~
¥ Wrapping Any stress corrosion cracking (Y/N)? Yok compee Ah,  NIA
® FBE Has the coating lifted away from the pipe (Y/N)? e
E Paint

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

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

Length (mm): Y/ Coating Defect Width (mm):
Comments:

Rin_ o~ S35 pur 1 4070 [ei®




1D 4y
I

KP: Work Order No:
Page 2
Metal Loss
Is there any deformation of the pipe
(dent, gouge or not round) (Y/N)? N 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. 4L i";*'-L L w Defect 1
i i efec
2. Draw a larger box around each defect, T \"N ‘
extending length and width as per Figure 1. A %g Vt’;"'& % Deiect 2
NAAA Y |

3. IF BOTH larger boxes intersect with the l év A | B oo Defact size
original defect boxes, the defects interact. ¥ 7/, ,“-:wm A e :

A A A AR, . .
4. The dimensions reported on this form are T AR QN taiesachion
the dimensions of the defect after w | — >
interaction - dimensions A and B as shown in 1 A
Figure 1. l

’ Figure 1
Maximum Depth (mm): /27 B -
Wall thickness (mm): I '
Longitudinal dimension (A) (mm): 2 B} N\
Circumferential dimension (B) (mm): 25

T ; Figure 2

Clock Position (ooking in direction of flow): /&0
Distance from longitudinal weld (mm): 4

Distance from nearest girth weld (mm): ~ 27%0 v/ oF ween

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

Repair
Length of Pipe Wrapped (mm):

Other Repair Information:
J
Oﬂﬂa‘;o’do‘f /’/07{ Dowsn) G iRiZnA f,o/_{ & Oopar -?7.{5-/”

Dig Up Comments:

DA sl

Operator: Jé,g# %{ Signature:



|Der 33

KP: Work Order No:
aemoway Heyoual . COATING DAMAGE ASSESSMENT Page |
Location
Pipeline: , Excavation Date: ”// %IAM’;
Section: Q/g o Yo7 Digup Reason: CoATuC._ fots Hiteiser~
Kilometre Point: (/spcpofiz ‘¢ DCVG Measurement: #/ 2:9
Zone: Defect Length from survey (m):
Easting: CMMS Work Order No: 2t el
Northing:
Surrounding Description:
(Buildings, drains, etc) —— o
Description Time(s) photo taken or viewfinder number

¥ Has the

camera date
and time been
set correctly?

Surrounding landscape

Site facing increasing chainage

f Site facing decreasing chainage

| Pipe with coating 470 4bb%, 4679, 4l
FOIE;ZEE ;%rxfg;:s%r Pipe with coating removed %é?q i
up (no closer than | Pipe cleaned @9%7, 493 % Uoug
gggg?) andwide oy 0 opaired 50%4 s e
Soil and CP :
Soil Description (tick one or more from each column):
® Sapd & Fine : Dusty
EV{or:m 5 Coarse ] Dry
®E Clay H Gravel @’/Damp
& Black H Rocky | E Wet
E Red Dirt |
Pipeline Soil Cover Depth (m): /-7 Soil pH: 56
Pipe To Soil Potential (V): ~7-9% 1 Soil Resistivity (Ohms): Pin Spacing 1.5m
Coating Is there a coating defect (Y/N)? N
Coating Description: Any white buildup from cathodic protection (Y/N)? _/\/ g
= Yellow Jacket Any evidence of termite damage (Y/N)? A/ o
H Slgeve Any moisture inside the coating (Y/N)? s
E@'W:PD"’Q Any stress corrosion cracking (Y/N)? pJencompeeiil - NA
® FBE Has the coating lifted away from the pipe (Y/N)? A/
Paint

Coating Defect
Coating Defect

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

Length (mm): Coating Defect Width (mm):

Comments:

Iesr Dio  NeT 1kl o7

&



KP:

Metal Loss

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

Is there any metal loss (Y/N)?

A

¥

Work Order No:

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):
Clock Position gooking in direction of flow):
Distance from longitudinal weld (mm):

Distance from nearest girth weld (mm):

(if no girth weld has been found, do nol excavale further)

Page 2

If Yes, Engineering must be contacted IMMEDIATELY.

If there Is any metal loss, complete the remaining
section of this form and contact Engineering

W
4L i’?‘-i- 4L ¥ '
iof ; @ Defect |
RN RN, .
T &N"" %%%
| \g%g A % Defect 2
A |B '
A y Defect size
Zooo Ao e
T Wvgx@ﬂ”% ~interaction
AT A A
NI
VI 4 2 :
Figure 1
,,Qﬁﬂ" — = l‘_k"
Lo 5
Figure 2
/e
%/0 (,/v/'; ors laliter

Repair
Length of Pipe Wrapped (mm):

Other Repair Information:
,Cjzzmd siow . 555 mat

Dig Up Comments:

Operator: !@‘%ﬂ Signature:




1D# g
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KP: Work Order No:

ooty o COATING DAMAGE ASSESSMENT
Location

Pipeline: ~ Excavation Date: /6/0#20/1
Section: Titt_ofs of o7 Digup Reason: Conke_for 1 5Ty
Kilometre Point:  L/lssenorz <5 DCVG Measurement: A3

Zone: Defect Length from survey (m):
Easting: | | CMMS Work Order No: 144 %06
Northing:

Surrounding Description:

(Buildings, drains, etc)

s e

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

Please remember

toskabotinclose Pipe with coating removed

Pipe with coating $H65% L6 {g' © 39|

el T N 7 e
photos. o2 ) i - ]
Soil and CP
Soil Description (tick one or more from each column):
& S 5 Fine E Dusty
E"{zg; '+ [@ Coarse B Dry
@& Clay - E Gravel E—@mp
® Black H Rocky E Wet
Red Dirt
Pipeline Soil Cover Depth (m): /.2 Soil pH: s
Pipe To Soil Fiotential (V): i ? %/ _ Soil Resistivity (Ohms): Pin Spacing 1.5m
Coating Is theré a coating defect (Y/N)? v/
Coating Description: Any white buildup from cathodic protection (Y/N)? o
H Yellow Jacket Any evidence of termite damage (Y/N)? A
# Sleeve Any moisture inside the coating (Y/N)? ~
= Wrapping Any stress corrosion cracking (Y/N)? [YecompeledP — nja
?E Has the coating lifted away from the pipe (Y/N)? A
= Paint

If yes, how far around the pipe has it lifted (mm)? -
Sketch of coating / corrosion damage completed (YIN)?

Coating Defect Length (mm): - Coating Defect Width (mm):

Coating Defect Comments:

Tz Gucwae  (Gopriee  CT 12 Ty G Lanit L Trt s

* froioc  llas  Aerue 7o Oua &ntine. .

C?mrza-;my (A ninizz (e Rifis A

HNT .




1D+
Il

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.,
] If there is any metal loss, complete the remaining
Is thare any metal loss (WN) ’ —7&— 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 i’?"L Bl B
b, L e @ Defect |
2. Draw a larger box around each defect, T oot
extending length and width as per Figure 1. & §w=n A Defect 2
ATAYAYAY S AN
3. IF BOTH larger boxes intersect with the A:ﬁ A | B » F
i : Y Ry AR Defect size
original defect boxes, the defects interact. _ 77 LA A after
; WAAAEN N interaction
4. The dimensions reported on this form are g \N L 1
the dimensions of the defect after 7 [ e i
interaction - dimensions A and B as shown in A
Figure 1. l
Figure 1
Maximum Depth (mm): - w.bo B
Wall thickness (mm): ' l
Longitudinal dimension (A) (mm): < Bl N
Circumferential dimension (B) (mm): o
= i o Figure 2
Clock Position (tooking in direction of flow): A Pu
. . . —
Distance from longitudinal weld (mm): O S IFE
Distance from nearest girth weld (mm): 657 anrl

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

>

Repair
Length of Pipe Wrapped (mm):

Other Repair Information:
Coonsosron _on 776 15C2pm_oof GTRENM ot BT :

Dig Up Comments:

Operator: /_(fayai %‘M Signature:




| D#t™

It

KP: Work Order No:
woisytimows . COATING DAMAGE ASSESSMENT

Location

Pipeline: Excavation Date: j//j/'zgl_‘_? ______
Section: Tz ,,,/5 45 ,/07 Digup Reason: Coppne_ Lotstrcria
Kilometre Point: JJAzaaa&;_ s DCVG Measurement: .

Zone: Defect Length from survey (m): =~
Easting: CMMS Work Order No: Je¢3el
Northing:

Surrounding Descnptlon
(Buildings, drains, etc)

Photos Description Time(s) photo taken or viewfinder number
‘QH/as the Surrounding landscape
camera date Site facing increasing chainage

and time been . - ; - S
set correctly? Site facing decreasing chainage

Pipe with coating Y b5 g} Yb 53’ 6 74’ 467@’, ©3q]
| Pipe with coating removed 4

Please remember
to take both close

up (no closer than Pipe cleaned 7 § L 4902
SgOmm) and wide Plpe repaired ,’_5 52 L
photos. s — —
Soil and CP
Soil Description (tick one or more from each column):
S @ Fine - ® Dusty
@/{03221 - [ Coarse & Dry
E Clay Gravel | Damp
Black - [ Rocky Wet
3 Red Dirt | |
Pipeline Soil Cover Depth (m): /. 2 Soil pH: s-6
Pipe To Soil Potential (V): 7 Q?J Soil Resistivity (Ohms): 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
=l Sleeve Any moisture inside the coating (Y/N)? R
Wrapping Any stress corrosion cracking (Y/N)? jYeecompetesPh -~ nja
FBE Has the coating lifted away from the pipe (Y/N)? Y

If yes, how far around the pipe has it lifted (mm)? 3¢
Sketch of coating / corrosion damage completed (Y/N) ? )
Coating Defect Length (mm): ~ %&o  Coating Defect Width (mm): 5 @o

Coating Defect Comments:
Chiemee  Ganme  hlas  CT 2 .’ Rome  (ani / Wi A7 riéns
Qven oo (opimwa .




KP:

Metal Loss

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

Is there any metal loss (Y/N)?

0¢85

Work Order No:

A { If Yes, Engineering must be contacted IMMEDIATELY.

Page 2

If there is any metal loss, complete the remaining
—/Z— _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
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):
Clock Position gooking in direction of ow):
Distance from longitudinal weld (mm):
Distance from nearest girth weld (mm):

(if no girth weld has been found, do nol excavale further)

f

AR Defect size
R0 after

interaction

W
L Lvi*ﬂ-L—bgd—L -+
F : A Rl Y
W A
l Yol |B
:.q
Y WrF
AN N
I YWY
W e
—
Figure 1
#_,
2%
Vi %
ON T IEE

175 fs or e

Repair
Length of Pipe Wrapped (mm):

Other Repair Information:,% 26 vt

—r . —
OradSion a7 1EE VPSTAZAM
Lg% on A

or Va?

Dig Up Comments:

Operator: deé%%” Signature:

Date: 1;%9’/20_/5

i



IDH#Z&

AN
KP: Work Order No:
nomoveaty ey oopa . COATING DAMAGE ASSESSMENT Pags 1
Location
Pipeline: Excavation Date: f3/3ﬂ?
Section: A NOKT ) OF fEE pownsmerDigup Reason: ' CaATING_(INSPE CTieN
Kilometre Point: ©F Y07, o PEUPRIRLNE NCV/G Measurement: IS7.(pzccer o
Zone: WAL S Defect Length from survey (m):
Easting: S CMMS Work Order No: (4306
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 2 : ; .
set correctly? Site facing decreasing chainage

Pipe with coating DSCI“\ O4o)
Pipe with coating removed

Please remember
to take both close

up (no closer than | Pipe cleaned ' 4_% éé #g LE
500mm) and wide Pi red .,
photos. He iegaiie 5—3 4 2%s.
Soil and CP
Soil Description (tick one or more from egch column):
‘Sand Fine Dusty
Loam ' Coarse Dry
Clay + B Gravel Damp
Black | Rocky Wet
Red Dirt '
Pipeline Soil Cover Depth (m [ l"( Zen Soil pH: < »(;
Pipe To Soil Potential (V): == /- 3 [ Soil Resistivity (Ohms): Pin Spacing 1,5m
Coating Is there a coating defect (Y/N)? ~
Coating Description: Any white buildup from cathodic protection (Y/N)? b
Yellow Jacket Any evidence of termite damage (Y/N)? N
Sleeve Any moisture inside the coating (Y/N)? . ~/
B Wrapping Any stress corrosion cracking (Y/N)? jYescombee sPr A
FBE Has the coating lifted away from the pipe (Y/N)? ZEN
Paint If yes, how far around the pipe has it lifted (mm)?
; Sketch of coating / corrosion damage completed (Y/N)?
Coating Defect Length (mm): 4oe Coating Defect Width (mm): SO

Coating Defect Comments:
B0 BLISTER N & AREA [ARGEST BLNIER  TOma  DIAHEIER,
IO/C Cpdrccit (272 be?-fs (Parze Wit CTIE.




KP:

Metal Loss

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

Is there any metal loss (Y/N)?

| Dt
£

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):

Clock Position {tooking 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 (urlher)

Work Order No:
Page2
/(/ If Yes, Engineering must be contacted IMMEDIATELY.
) If there is any metal loss, complete the remaining
section of this form and contact Engineering
IMMEDIATELY.
W
], &b*l-l. I, ] ‘
i @ Defect 1
ry A A A

RARAARARAR Defect gize
AR ARARLY, after

N Jr interaction
————

§§
\

|

A
Figure 1

B PP ‘
Jid B@b‘
22

Figure 2

7

/6o
2-b

Repair
Length of Pipe Wrapped (mm):

Other Repair Information:

- ey ——
APV on 11¢ Laeonvertisn 26 (Gopt Potl blisew _onw 77202 7o 6/27

Dig Up Comments:

Operator: /(jaa;‘w, ,O%/ Signature: % Date:‘ /2oy
. L rd i 'IW

7y



KP:

Form created by Ben Parkin Apr 09

Approved by Henry Dupal

D49 8
&

Work Order No:

COATING DAMAGE ASSESSMENT

Page 1

Location
Pipeline:
Sectio‘n:

Zone:
Easting:
Northing:

Surrounding Description:
{Buildings, drains, etc)

Excavation Date:

Lolavee Rpreaps binrse
Kilometre Point: _isfuucsosre

Digup Reason:
DCVG Measurement:
Defect Length from survey (m):

CMMS Work Order No:

g

7

L)

Photos

as the
camera date
and time been
set correctly?

Please remember
to take both close

S

Description

Time(s) photo taken or viewfinder number

Surrounding landscape

Site facing increasing chainage

Site facing decreasing chainage

Pipe with coating

47716

Pipe with coating removed

4394

up (no closer tr]an Pipe cleaned 5029 Lo §
Sggtrgg.l) S Pipe repaired So E,‘:%. g
Soil and CP .
Soil Description (tick one or more from each column):
d Fine Dusty
B Loam l Coarse Dry
Clay 7 Gravel amp
% Black | & Rocky i Bl Wet
Red Dirt
Pipeline Soil Cover Depth (m): /- ¢ Soil pH: 54
Pipe To Soil Potential (V): - 3% ) Soil Resistivity (Ohms): Pin Spacing 1.5m
Coating _ Is there a coating defect (Y/N)? A
Coating Description: Any white buildup from cathodic protection (Y/N)? e
Yellow Jacket Any evidence of termite damage (Y/N)? ~/
3 Slee Any moisture inside the coating (Y/N)? ~
Any stress corrosion cracking (Y/N)? [Yehcompeie A nya
Has the coating lifted away from the pipe (Y/N)?

I

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:

INTine DI Aoy TR pes




KP:

Metal Loss

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

Is there any metal loss (Y/N)?

1D#2
16

Work Order No:
Page 2

N if Yes, Engineering must be contacted IMMEDIATELY.,

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
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):

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)

f

W

M ?“L-’:E‘-L—b \\\\ Defect 1
7 V NARA NG A I\
7, s
ATATAY ct
l 7// RARAA NN Defect size
e W%WA{{ after
i ti
NN ercion
W 1—-—~T-—-I-
Figure 1
@92, *

Figure 2

&
G 245

$ %30 ofs oF Wi

Repair
Length of Pipe-Wrapped (mm):

Other Repair Information:

M@MM#&M@« .

Dig Up Comments:

Operator: /(,2_52 ¢ f%% Signature: % . Date: ;6'{#220/3
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|7

KP: Work Order No:
oo COATING DAMAGE ASSESSMENT

Location

Pipeline: Excavation Date: 14/3/r3

Section: PG Rsoypoen MP,%,DiQUP Reason: ‘ _QQ&IQ;L&JAJEMM/
Kilometre Point: WAy Cidoss DCVG Measurement: #Z = S

Zone: Defect Length from survey (m):

Easting: CMMS Work Order No: JM Qé;

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

Plpe with coating

Please remember

to take both close | FiPe with coating removed gﬁ;‘_—_ﬁ os QO” Py 0|
up (no closer than | Pipe cleaned © < '1’-)
ggg{g? ) and wide Pipe repaired 4., 05‘(/ ) "
Soil and CP
Soil Description (tick one or more from each column): A
| @ Sand ® Fine & Dusty
iZ/Loam/ﬁrMOEL - ® Coarse & Dry
E Clay = Gravel & Damp
E Black - H Rocky ’ Wet
© Red Dirt
Pipeline Soil Cover Depth (m): ) S®wnn Soil pH: 5—-4 _
Pipe To Soil Ffptential (V). o L‘,’l?’ ) Soil Resistivity (Ohms): Pin Spacing 1.5m
Coating Is there a coating defect (Y/N)? ?{_
Coating Description: Any white buildup from cathodic protection (Y/N)? 7’ o
& Yellow Jacket Any evidence of termite damage (Y/N)? N
?ﬁe’eve Any moisture inside the coating (Y/N)? N
* Wrapping Any stress corrosion cracking (Y/N)? J¥essonpee for - NiA
© FBE Has the coating lifted away from the pipe (Y/N)?

& Paint If yes, how far around the pipe has it lifted (mm)? "___M
Sketch of coating / corrosion damage completed (Y/N)?

Coating Defect Length (mm): 9 4-©ar Coating Defect Width (mm): 2
Coating Defect Comments:

A PEELC] ooy ikE SomEIING ELONT _HIT THE PIPE AND_
SCAAPED PN THE 1Dl oFf A plue (T PUHE) INTD MMM

L PsThEIm 017 BuiT N Wteen 15 Ttue 9/5 o7 Vo)




D48
7

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

IMMEDIATELY.
The fallowing measurements should indicate whether defects INTERACT

i

1. Consider each defect as a rectangular box. 4L

g

Interaction Rules:

¥t
|
.. ¢
Fo
l—l
¥

@ Defect |
Ty

2. Draw a larger box around each defect, T A RAAAA
extending length and width as per Figure 1. ) %ﬁ:: % Tiefackd
3. IF BOTH larger boxes intersect with the Wl .
« . VAV'L < YA A D
original defect boxes, the defects interact. l A AA ai::fe et size
¥ 2 3 ARAAA after
ATATAA H A
4, Thedimensions reported on this form are T \NV iteradHon
the dimensions of the defect after i ————
interaction - dimensions A and B as shown in o
Figure1. l
Figure 1
Maximum Depth (mm): NEG&LIGBLE
Wall thickness (mm): 2. 14 ‘
Longitudinal dimension (A) (mm): et 8] S
Circumferential dimension (B) (mm): | S At
. Figure 2
Clock Position gooking in direction of flow): 3 orLotX

Distance from longitudinal weld (mm):

Distance from nearest girth weld {(mm):

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

Repair
Length of Pipe Wrapped (mm):

Other Repair Information:

Doosan /S oF Pler Reqever  TRAP YALVE

Dig Up Comments:

Operator: Signature: Date:




|1D# 22

1
KP: Work Order No:
roproveaty ey ot COATING DAMAGE ASSESSMENT Page 1
Location
Pipeline: Excavation Date: rﬁ”?/a;z
Section: Neo g A2igup Reason: AN 1 130ecTion
Kilometre Point: _w4vcttops 55 DCVG Measurement: N e
Zone: Defect Length from survey (m):
Easting: CMMS Work Order No: fense Foba
Northing: 7

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 X - -
set correctly? Site facing decreasing chainage

Fing wihiGodiing DSeNoga s 04at, e 244 3, 949
Pipe with coating removed ' ¢ '

Please remember
to take both close
up (no closer than | Pipe cleaned
500mm) and wide

photos. Pipe repaired .;cu;z 50973 =

Soil and CP
Soil Description (tick one or more from each column):
and Fine @ Dusty
IZ?/LSoam | Coarse Dry
Clay ! Gravel Damp
Black ! Rocky Wet
Red Dirt '
Pipeline Soil Cover Depth (m): [ s Soil pH: Gl
Pipe To Soil P“Otentlal (V): /- 9%) Soil Resistivity (Ohms): . Pin Spacing 1.5m
Coating Is there a coating defect (Y/N)? W4
Coating Description: Any white buildup from cathodic protection (Y/N)? Y
Yellow Jacket Any evidence of termite damage (Y/N)? u
leeve Any moisture inside the coating (Y/N)? ¥
Wrapping Any stress corrosion cracking (Y/N)? jYemcompeeAfn - Nja
ZFBE Has the coating lifted away from the pipe (Y/N)? ﬁ/\/
Paint If yes, how far around the pipe has it lifted (mm)?

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

Coating Defect Length (mm): _ {( mwa Coating Defect Width (mm): _iS wamy
Coating Defect Comments:
Besvoow N (INE TAIE WahP PEmeoeD @ T EE (F FE O5Ep 7o CofT EXfoszn A0 rm -
COMINCE DEFECT Witk CF Proboct @ LoRAF ‘mrra INrEEEACE UL DAMAGE
MBLOK (e pinss OPSTREMA OF TEE TIEZN, CIUED 1Tk (P PRRa Dot LIKECY
Cﬁ}U,SJ"@ JBY/‘@’LAUA VAN pAMGE L -




\D# 2>

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)? N’. If there is any metal loss, cofnplele the remaining

—————  section of this form and contact Engineering
IMMEDIATELY.

The following measurements should indicate whether defects INTERACT

f

Interaction Rules: W

1. Consider each defect as a rectangular box.  [*L

¥
A
L

¥
e
-
¥

S

SEES

o

g

4
B
Lt

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

9000800%0s
(SIS

%
(o]

.

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

7
8
D

%
S

q

3

R
g

Defect size
after

interaction

N

o

e S pie—
5
W77
7

5

A

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

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

&5
L 3

Figure 1

Maximum Depth (mm):

Wall thickness (mm): .- '
Bl N

Longitudinal dimension (A) (mm):

Circumferential dimension (B) (mm):

Clock Position (looking in direction of llow):

Distance from longitudinal weld (mm):

Distance from nearest girth weld (mm):

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

Repair

Length of Pipe Wrapped (mm):

Other Repair Information:
/31713 Nﬁs’ Conzizo  llirrn  Dvewx Z—uxﬁﬂ?{y HB

Dig Up Comments:

Operator: : Signature: % Date: /ﬁff"' 201 %
/ ; ;% /4



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

Appendix 3 Photo Log

Photos:
0370
0371
0375
0376
0379
0381
0382
0391
0392
0395
0396
0401
0406
0408
0410
0417
0418
0427
0431
0434
0439
0440
0448
0460

0463

BGS-RP-A-0010 Rev OA Page 15




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

0465
0466
0475
0477
0478
0482
0483
0488
0491
0492
0493
0495
0496
0497
0498
0499
0500
0501
0507
0508
0509
0510
0530
0537
0589
0620

0621

BGS-RP-A-0010 Rev OA Page 16




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

0627
4658
4659
4663
4668
4671
4676
4678
4679
4688
4689
4690
4691
4707
4716
4718
4723
4725
4727
4729
4734
4737
4738
4750
4770
4778

4792

BGS-RP-A-0010 Rev OA Page 17




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

4805
4851
4854
4856
4857
4869
4872
4885
4886
4894
4897
4924
4926
4927
4928
4929
4930
4931
4932
4937
4938
4939
4940
4941
4942
4944

4948

BGS-RP-A-0010 Rev OA Page 18




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

4959
4965
4966
4970
4971
4972
4991
4997
4998
5004
5005
5006
5007
5008
5009
5019
5028
5029
5036
5043
5044
5047
5048
5049
5052
5057

5058

BGS-RP-A-0010 Rev OA Page 19




Wauchope Scraper Station
APA Group 77 ) Coating Assessment Report
L Below Ground Station Piping Repair Project
5060
5061
5062

BGS-RP-A-0010 Rev OA Page 20




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

Appendix 4 RSTRENG ANALYSIS

BGS-RP-A-0010 Rev OA Page 21




Site: Marreger SS

w‘\M.LAM
Station: Mesrege-5S
e 'tu-JPgP-:

Date: 9/07/2013

P = 2StFT/D [kPa] - Calculated Pressure 16,138.444

Established MAOP [kPa] 9,650

Pipe Outside Diameter [mm] 27310 Effective Length [mm] 13000.00
Pipe Wall Thickness [mm] 12.700 Effective Area [mm]? 17811.03
SMYS [MPa] 241 Max. Pit Depth [mm] 1.370
Design Factor 0.72 Max.Depth/Wall Thickness 0.11
Total Length [mm] 13002

Effective Length: Start 1.00 End [mm] 13001.00
RESULTS OF ANALYSIS:

METHOD Max. Safe Pressure [kPa]| Burst Pressure [kPa] |Safety Factor
RSTRENG - Effective Area 16138 25719 2.67
RSTRENG - 0.85dL 16138 26185 2.7
ASME B31 G 15837 21996 2.28
CORROSION PROFILE:

[ER | L]
INNER EDCGE OF PIPE WALL CCRROSION PROFILE
[ 1

EFFECTIVE LENGTH X-AXIS OUTER EDGE OF THE NCN-CCRRCDED PIPE
AT LENGTH [mm[e5]
] 2900 5000 790 ) 10000
T | T 1 | [ | I I | [ [ 1 I I [ I I 1
00 +
25— |
E B
= S04 -
= :
& -
a T
E o
a
100 | - —
125+
QG E R A A A L SR R B S R R A D S E SR R R R AL B T AU S S

Prepared By: Ben Parkin Approved By:

Site; _Warregw SS




Station: “Warrego SS
N"‘HLLLVLL_

Date: 9/07/2013

CORROSION MEASUREMENT:

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

2 1 1.37

k' 13001 1.37

4, 13002 0

Prepared By: Ben Parkin

Approved By:




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

Appendix 5 LRUT

BGS-RP-A-0010 Rev OA Page 22




APA Group —~

L

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

Appendix 5 LRUT

Client APA Group [Australia) Ply Lid
Job Mo AT3A25-3

Date Completed : 212 March 2013

Location. - Morthem Termitory, Australia
Page -6

INSPECTION REFORTS

A comprehensive LRUT Inspection on the 10 and 14inch to concrete anchor block gas line at Wauchope
scrapper station and Aileton MIV in Northem Temitory Australia, has been conducted and the following

15 the summary of findings:

Diate of IH'H-SI]IME;: LRUT Coverage | Anomaly
I.Il:l'sp. Head Locating Distance categorie | Imzpection Finding: / Comments | Kemarks
(mmj () s
Mm | Max | AC | UG | ®C [ 7 [

Line IT): 14" Wa

nchope serapper station (Forward only)

TP 1

19.3.2013

2.8 8.0

- 154

A Honzontal fleinal mode recorded above the

9% threshold. Moted at 0.67m from sensor head

Line ID: 14" Wa

nchope scrapper station (Forward only)

TP 2

19.3.2013

88 8.0

- 170

Mo apmficant findings noted along test lenzth
duing testing.

Line ID: 14" Wa

nchope scrapper station (Forward only)

TP 2

19.3.2013

2.8 8.0

- L.66

Mo apmficant findings noted along test length
duing testing.

Line ID: 14"Wa

nchope serapper station (Forward only)

TP4

19.3.2013

88 8.0

- | 268

Mo apmficant findings noted along test lenzth
duwing teshing.

Line IT): 14"Wa

nchope serapper station (Backwa

rd only)

TP4

19.3.2013

88 8.0

- 1.30

Ho aigmficant findings noted along test length
duing testing.

Line ID: 14" Wa

nchope scrapper station (Forward only)

TF S

19.3.2013

8.8 9.0

- 242

Mo aigmficant findings noted along test length
duwing testing.

Legend: Underground (UG, Aboveground (AG), Foad Crossmg (BC), HEWT — Net Femammg Wall Thackness

BGS-RP-A-0010 Rev OA

Page 22




Wauchope Scraper Station
Coating Assessment Report

APA Group N\

L Below Ground Station Piping Repair Project
Client APA Group (Australia) Pty Lid Location. ; Northemn Temitory, Australiz
Job Mo ATIAZS-3 Date Completed : 21= March 2013 Page:7

INSPECTION REPORTS — Cont'd

Date of n[h“@hﬁit LEUT Coverage
Ilnsp. Head Location Dli-(tI:Jllﬂ Inzpection Findings / Comments | Remarks
{mm)
AMin | Maz AG | UG | BIC

Line IT: 14" Wanchope scrapper station (Forward only)

Mo sipmificant finding= noted along test length

¥ - Y ES
TP6 | 1932013 2.8 8.0 265 during testing

Line IT: 14" Wanchope scrapper station (Forward only)

Mo sipmificant finding= noted along test length

- 9 _
TP 7 19.3.2013 55 2.0 36l during testing.

Line ID: 14" Wanchope scrapper station (Forward only)

Mo significant finding= noted along test length

2 -
TP & | 1932013 2.8 8.0 ila during testing.

Line ID: 14" Wanchope scrapper station (Forward only)

Minor surface corrosions noted at 1.39 to 2. 20m
TP9 | 2032013 58 2.0 - imn) - from sensor head. recorded above the 9%
threshold.

Line ID: 14" Wanchope scrapper station (Backward only)

Mo significant finding= noted along test length

TPS | 2032013 | 8.3 &.0 - 118 during testing

Line ID: 14" Wanchope scrapper station (Forward only)

Mo sipmificant fnding= noted along test length

] 9 _
TP 1| 2032013 338 2.0 1.33 during testing.

Line ID: 14" Wanchope scrapper station (Forward only)

Mo sipmificant fnding= noted along test length

] 9 _
TP 11| 2032013 338 2.0 168 during testing.

Legend: Underground (UG), Aboveground (AG), Boad Crossmg (RC), NEWT — Met Eemaimmng Wall Theckness
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Wauchope Scraper Station
Coating Assessment Report

APA Group N\

L Below Ground Station Piping Repair Project
Client APA Group (Australia) Pty Lid Location. - Morthem Termitory, Australiz
Job Mo ATRA2S-3 Date Completed : 2192 March 2013 Poge -8

INSPECTION REPORTS — Cont'd

Dhate of m; L'ngsc““"# . . _ .
Insp. Head Location lance Inzpection Finding: / Comment: ' Remarks
{mm (m})
AMin | Aax AGC | UG [ RC

Line IT: 14" Wanchope scrapper station (Forward only)

Mo apmficant findings poted along test length

5 kl ¥ _ I
TF12| 20.3.2013 8.3 a0 1.74 during testing.

Line IT: 10" Wauchope Blow down line (Forward only)

A Vertical fleenal mode recorded above the 9%

il ¥ -.| - il -.|
TP1| 2032013 | 78 | &0 273 threshold Moted at 0,56 from sensor head

Line IT: 10" Wauchope Blow down line (Forward only)

Mo sagmficant findmgs poted along test length

b gl | ¥i -
TP | 2032013 8 3.0 144 during testing

Line IT: 10" Wauchope Blow down line (Forward only)

Mo apmficant findmgzs poted along test length

TP 3 | 203.2013 78 8.0 - 1.54 during testing

Line IT): 10" Wauchope Blow down line (Forward only)

Mo sagmficant findmgs poted along test length

TP 4 | 20.3.2013 18 3.0 - 30 during tasting.

Line IT): 10" Wauchope Blow down line (Forward only)

Mo sapmficant findimgs poted along test length

TP 5 | 203.2013 78 8.0 - 1.54 during testing.

Line IT): 14" Aileron gas line (Forward only)

4 Honzontal and Vertical flexural mode
TP1 | 21.3.2013 58 9.0 - 331 - recorded above the 9% threshold. Moted at 0,48
to 0. 76m from sensor head.

Line IT: 14" Aileron gas line (Forward only)

A Vertical fleenal mode recorded above the 9%
TP 2 | 21.3.2013 3.8 9.0 - T - threshold. Moted at 0.44 to 0.93m from sensor
head.

Legend: Underground (UG), Abovezround (AG), Eozd Crossmg (BC), NEWT — Net Bemammg Wall Theckness
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Wauchope Scraper Station
APA Group 77 ) Coating Assessment Report
L Below Ground Station Piping Repair Project

PIPELINE SCHEMATIC DRAWINGS

. . . ; . N
Line Identification: 14"Wanchope scrapper station /

lagand
B — Hecxd Location (17
151 — Vo Fitfing
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Wauchope Scraper Station
APA Group 77 ) Coating Assessment Report
L Below Ground Station Piping Repair Project

PIPELINE SCHEMATIC DEAWINGS — Cont'd

Line Identification: 14" Wanchope scrapper station
Logard
Il — Head Locaton [TF)
[E=]| — Ve Fiting
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APA GI’OUp %5 Wauchope Scraper Station

Coating Assessment Report
L Below Ground Station Piping Repair Project

PIPELINE SCHEMATIC DEAWINGS — Cont'd

Line Identification: 10" Waunchope Blow down line

Legand
I — Heod Locoson (F)
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APA Group —

Wauchope Scraper Station
Coating Assessment Report

N

Below Ground Station Piping Repair Project

Test Point 1 :

LEUT A-5CAN GEAPHS

14" Wanchope scrapper station gas line
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APA Group —
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Wauchope Scraper Station
Coating Assessment Report
Below Ground Station Piping Repair Project

Test Point 2 :

LEUT A-S5CAN GRAPHS - Cont’d

14 Wanchope scrapper station gas line

(Forward Shoet only)
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APA Group —
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Wauchope Scraper Station
Coating Assessment Report
Below Ground Station Piping Repair Project

LEUT A-SCAN GEAPHS - Cont'd

Test Point 3

;14" Wanchope scrapper station gas line
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Wauchope Scraper Station
APA GI’OUP 77 ) Coating Assessment Report

L Below Ground Station Piping Repair Project

LEUT A-SCAN GRAPHS - Cont'd

Test Point 4 : 14 Wanchope scrapper station gas line (Forward Shot only)
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APA Group —

Wauchope Scraper Station
Coating Assessment Report

N

Below Ground Station Piping Repair Project

LRUT A-SCAN GEAPHS - Cont'd

Test Point 4
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L

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

LRUT A-S5CAN GRAPHS - Cont'd

Test Point 5 : 147 Wanchope scrapper station gas line
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{(Forward Shot only)
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Wauchope Scraper Station
APA GI’OUP 77 ) Coating Assessment Report
L Below Ground Station Piping Repair Project

LRUT A-SCAN GEAPHS - Cont'd

TestPoint 6 : 14" Wanchope scrapper station gas line

(Forward Shot only)
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Coating Assessment Report
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Below Ground Station Piping Repair Project

LRUT A-5CAN GEAPHS - Cont’d

Test Point 7 :

147 Wanchope scrapper station gas line
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Test Pommt 8§ -

14 Wanchope scrapper station gas line

LEUT A-SCAN GRAPHS - Cont'd

(Forward Shot only)
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Wauchope Scraper Station
APA GI’OUP 77 ) Coating Assessment Report
L Below Ground Station Piping Repair Project

LRUT A-5CAN GEAPHS - Cont'd

Test Point? : 14" Wanchope scrapper station gas line

{(Forward Shot only)
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Wauchope Scraper Station
APA Gl’OUp 77 ) Coating Assessment Report
L Below Ground Station Piping Repair Project

LEUT A-SCAN GEAPHS - Cont'd

Test Point® @ 14" Wanchope scrapper station gas line (Backward Shot only)
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Wauchope Scraper Station
APA GI’OUP 77 ) Coating Assessment Report
L Below Ground Station Piping Repair Project

LEUT A SCAN GRAPHS

Test Point 10 : 14" Wanchope serapper station gas line (Forward Shot Only)
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Test Point 11 :

147 Wanchope scrapper station gas line
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LRUT A-SCAN GEAPHS - Cont’d

Test Poinr 12 :

14" Wanchope scrapper station gas line
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LEUT A-S5CAN GEAPHS - Cont'd

Test Point1

10" Wauchope scrapper station blow down line
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