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information about the-accuracy and effectiveness of locating programs.
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1 INTRODUCTION

via+ and C- CORE have developed a satelhte based plpelme R:ght of Way (RoW) momtonng '
service called’ Enhanced Management Service {EMS) that has been deployed since June 2008.
The service capab:llty was developed within the Plpellne Research Council Internatlonal (PRCI} -
' technology development process in"parallél W|th individual plpellne company fundmg of pilot
studies and other advances EMS. offers a’ step- change improvement toward the pipeline
mdustry 5- need for’ proactlve prevention of third- party damage. Satellite monitoring offers
- many_unique advantages to-the industry in meeting the objectives of managing mechanical
'damage.-‘_"‘Some of_these'advantages include: ° :
. . .Identlflcation of mechamcal damage threats
i - s large monltormg area footprints (as much as 50 km’ by 50 km) allowing survelllance of
the rights- of-way of multlple operators and cost sharing of these services;
e Cost of service is mdependent of location — very cost effective for remote areas
s Weather mdependent monitoring through radar i imagery and ana|y5|s and”
~+ No need for Installatlons on.the plpelme infrastructure. .
Along with using a satelllte based (Synthetlc Aperture Radar (SAR) service to detect third -party
encroachment mcrdents that could potentially rupture a buried p:pellne this prolect attempts
to assess the feasibility-of merging the traditional “one-call” service, such as Vlrglnia Utility
Protection Service (VUPS) with EMS. This will further provide validation of targets and offer
compllmentary benefits in detecting third-party encroachment activity. VUPS or Miss Utility is a
free “one-call” communications center.that contractors, property owners or those planning any
" kind of excavatlon can call before they dlg, in order to prevent possnble damage to underground
- utility Ilnes |njury, pr0perty damage and service outages :

! See http://va81l.com/

" C-CORE Proprietary Information _ . 1
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2 STUDY AREA AND DATA

“The study area for the project was a series of member pipeline RoWs in Virginia, USA néar
Washmgton, DC. EMS is a Near-Real-Time (NRT) (i.e., within three to four hours depending
upon acquisition time} encroachment management service using RADARSAT-1, one of Canada’s
radar satellites, which collects imagery approximately twice a week over the area of interest.

. Figure 1 represents the satellite coverage provided by the RADARSAT-1 Fine Beam images: The
nominal spatlal resolution of RADARSAT-1 Fine Beam images is etght meters W|th a coverage
area of 50 kltometers squared.’ ‘
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Figure 1. Area of mterest coverage for RADARSAT 1 Fine Beam smages in Vlrglnla USA.
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Table "1 presents a fist of z;ll ‘the RADARSAT-1 imagery that was collected" during the-project.

Table 1. RADARSAT 1 acqursmons for prolect duratron

‘ 'Images on- October 18, November 04, 2011 and February 3, 2012 were lost due to reception
_ :problems between the satellite and ground receiving station. . Sateillte imagery was acquired
from the begmnmg of September 2011 unt|I the end of February 2012,

Date Tlme ~ Beam Mode: - -Orbit: - Statds
S Y u_ N IR NI o Sk T e
10~Sep 2011 ‘ 11i15:18 F1 . [‘)es'cendi-n'g Processed
12-Sep-2011 2311341 F3F Ascending " Processed.
17-Sep-2011 11:11:0_8 F2F Descending Processed
19-Sep-2011 " 23:09:31 - F1F, - Ascending Processed
24-Sep-2011 11:06:58 ' F5N Descending Processed
29-S€p-2011 23:17:52 FSF Ascending Processed
A-Oct{2011 ' ©11:15:18 :- 'FIN Descending ‘Processed
6-Oct-2011 . 23:13:41 "F3F ‘Ascénding’ . Processed
11-Oct-2011 . ' 11:11:08 F2F : Descending Processed
13-0ct-2011 " 23:09:31 - “F1F Ascending Processed
. 18-Oct-2011 111:06:58 ..F5N Descending - Cancelled
© 23-0ct-2011 231752 F5F Ascending Processed
28-0ct-2011 S0 1131518 . . FIN . ‘Descending Processed
©30-Oct-2011 23:13:41 F3F Ascending Processed
+4-Nov-2011 ° 11:11:08" F2F Descending - © Cancelled
" 6-Nov-2011 - 123:09:31 F1E Ascending Processed
Y 11-Nov-2011 11:06:58 + " F5N - Descending Processed
' 516-.N6v_—20:_|.1 23_:_17:52 F5F Aséending ﬁrocessed
21-Nov-2011 * - 11:15:18 FIN - Descending . ' Processed
-23-Nov-2011 - 23i13:41 F3F Ascending . Processed
'_28-Nov-_2011_ _ 11:11:08 ~ F2F Descending Processed
* 30-Nov-2011 -. 23:09:31 FIF Ascending ' Processed
. 5-Dec-2011" ' 11:06:58 - F5N Descending Processed
" 10-Dec-2011 ' 23:17:52 - F5F ' .o Ascending Processed
- 15-Dec-2011 11:15:187, - FIN Descending Processed
17:-Dec-2011 23:13:41 F3F - ¢ - Ascending Pracessed
.22-Dec-2011, 11:11:08 - F2F . Descending " Processed
V“2'4-Déc-2011 ,23:6'931 FIF ° Ascending Processed
29-Dec-2011 - 11:06:58 . -F5N . Descending _ Processed
" 3-Jan-2012 . 23:17:52° F5F Ascending Processed
_ 8-lan-2012 11;15:18 FIN. . Déscending . Processed
", 10-Jan-2012 23:13:91 F3F - -, Ascending Processed

.. C-CORE Proprietary 'Informatr‘on
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S Tepatéss i U Time . tv| ‘sBeamMode. | Orbit ot [t ustatus.”
15-Jan-2012 .+ |- . 11:11:08 - F2F Descending ' Processed
17-Jan-2012 23:09:31 FIF . Ascending " Processed
224an:2012 - . 11:06:58 | - FSN | .. Descending - - Processed
27-1an-2012 o 23:17:52 F5F Ascend_ing Processed
1-Feb-2012 11:15:18 °© | FIN " Descending Processed

. 3Feb-2012 23:13:41 . F3F Ascending * Cancelled:
8-Feb-2012 | = 11:11:08 F2F Descending Processed
10-Feb-2012 |, 23:09:31 _ FIF | - Ascending " Processed

15-Feb-2012 - | 11:06:58 " F5N . Descending Processed

. 20-Feb:2012 . | .. 23:17:52 . FSF Ascending Processed
25-Feb-2012 11:15:18 FIN  Descending Processed
27-Feb:2012 123:13:41 o F3F. - | . Ascending ' Processed

" C-CORE Proprietary Information
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3 METHOD

The main software used during the EMS process-is called the ‘Geographic Change Detector .-

(GCD). Followmg the initial- project kick-off, the necessary software and product adjustments
were made. Targets are identified in the RADARSAT-1 i images using a change detection method
within the_ GCD automated software. An example of a detected target is represented in Figure

-G Canadian Space Agency

Flgure 2. Sample target detectlon using RADARSAT 1 from September 12 (Ieft) to September 17

(rlght) image pair. (1 pixel equals.6.25 meters)

Potential encroachment targets found W|th|n the, member pipeline RoWs, as-shown in Figure 3

were converted to vector shape files, as per cllent requ:rements These shapé files were quality .

checked to ensure that they properly aligned with the client’s- GlS layers and then delivered in

NRT. EMS vector shape files were generated at a frequency of approxnmately two per week and

“delivered to VUPS personnel for re\new "Member RoW polygons were also updated on an

ongoing basis using information supplled by VUPS.

C-CORE Proprietary Information E ‘ i , 5




i e e

' : . L ¢ . -
N i N N B A Enhanced Management Service — Final Summary Report ) - N
: L\.-’J "C°c0re Visitless integrity, Assessment Ltd. (via+) - o
o Aranistem i (e (ISP . Reportnoi'R-12-033-894 Revision 1.0 ' “March, 2012
Enhanced ;nanagem int Service —'\.{‘i}réipi'a l;t:llty Protection Service [VUPS) '
19 s inia Bty Preteetior fce (VL
B
F
1.
(Z2 LAt BT
Il uFs Member Palygon
T = T - - = oy s —
. :'ua C'core ’ : s R B B B e T
T 3 7 .
Lo .. Figure 3, VUPS Member Polygon RoWs
) . hr - B v
: . - - . ‘
r <L

3

¢-CORE Proprietary Informatio R o . : B =

T .




Enhanced Management Service — Final Summary Repon '
L‘-’Z C Core Visitless Integmy Assessment Ltd. via+) = - )

Sl yoltiees for Chalenging Envirveneing Report no: R-12-033-894 : Revision10 . © March, 2012

4 TARGET SUMMARY .
The following presents a s"u'rhma'ry of potential targets identified durihg the projéf:t The EMS
service began on September 10, 2011 and continued until February 27, 2012 with a total of 89 -

targets |dent|f|ed Jn the 40.image pairs analyzed. Table 2 presents the number of target -
detections for each image pair, and Table 3 |nd|cates monthiy and cumulative totals.

‘Table 2. Image pairs analyzed with-Aumnber of.target dgtectic)hs.- o

e -.xlma'gé%Pai:r?‘g '“ ;-:Té{lté_etzpe‘_te%ﬁqn‘s T
‘ 10-Sep-11 12 Sep-1t .- 0
] 12sepat | 17septl 7
17-Sep-11 | 19- Sep 11 6 -
19Sep-11 24-5ep-11 3
24-Sep-11. ~ 29-5ep-11 0
29-Sep-11° " 04-Oct-11 c2
04-0ct-11 = | .. 06:0ct-11- - 0
Co6Oct1l | T 11-Getat 0
- 11-0ct-11 . | .- 13-Oct-11 11
©13-0ct1T | - 23-Oct-1i 2
‘ 23-0ct-11 | 28-Oct-11 e
280ct11 | 30-0ct-11° 3
- 30-0ct-11. [.  06-Nov-i1 8
06-Nov-11 . 11-Nov-11 2
11-Nov-11 . 16-Nov-11 2
16-Nov-11 21-Nov-11 ° 2
21Nov-1l | - 23-Nov-11- 0
23-Nov-11 “28-Nov-11 1
28-Nov-11. . | = 30-Now-11 . 2
30-Nov-11 05-Dec-11 2
- 05-Dec-11 . | -~ 10-Dec-11 0
10-Dec-11 . 15-Dec-11 0
C 15:Dec-11 .| . 17-Decll | 0.
- 17-Dec-1l | - .22Dec1l 1
Sk ‘22-Deci1l. | 7 24-Dec-11 6
| 24-Dec-11 29-Dec-11 3

_ C—{.‘b_RE Proprietary Information . ) : o . 7
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* 77 imagepair. | Target Defections
- '29-Dec-11 .03-Jan-12 0
03-Jan-12 | 08-Jan-12 2
08-Jan-12 . |  10-Jan-12 4
C10Jani-12 | 15-Jan-12 2
15Jan-12 | 17-Jan-12 4
17-an-12 22-Jan-12 1
22-an-12 27-Jan-12 0
27-Jan-12 01-Feb-12 0
" 01-Feb-12 08-Feb-12 0
08-Feb-12 7_ B 10-Feb-12 a
' 10-Feb-12 15 Febi2 2
15-Feb-12 - *|*  20-Feb-12° 2-
20-Feb-12 _ 25Feb-12 1
25Feb12 | . 27Feb12 - | . 0

Table 3.-Image pairs analyzed per month with total number of-detections and cumulative

summary
fdtt—il Detections -
September 5 16
October 7 22
November 7 17
December 7 12 .
January . 7 13
February ' 7 9
~ Cumulative 40 89

~

‘The total number of targets detected dui‘ihg’ the project by month is represented in Figure 4.
An assessment of the targets indicated that the area near Warrenton, Virginia showed the _
highest density of targets over the six month duration, as |Hu5trated in Figure 5. However,
verlflcatlon of the targets was not obtained.

C-CORE Proprietary Information . . 8
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5 CONCLUSIONS

The EMS service was conducted in this Vlrgmla study area for a period of six-months from the
beginning of September until the end of February 2012. There’ have been several instances .of
possible encroachment targets found in the study area during this time. In an attempt to
obtain further validation. of these encroachment targets client feedback on the potential

s matchmg wuth valid “One- CaII thketS" would be quite valuable to this serwce
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