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NOTES CLIENT TRANS MOUNTAIN OIL SPILL STUDY

- The wind stick represent winds at Point Atkinson.

TRANS MOUNTAIN

- The bottom graph represents the Fraser River discharge at Hope.

Environmental Conditions: Winter 2012 Site A
Stochastic Modelling

PROJECT NO. DWN | CHK |APVD| REV
V13203022 AH |Jas |uas| o
Figure A.1-1
OFFICE DATE g
ISS.I-SAUTEUDSF ORUSE EBA-VANC August 2013
A TETRATECH COMPANY

Wed Sep 04 09:23:50 2013:V:\V13203022 Trans Mountain\working\AH\02-SPILLCALC\Tsplot



TRANS MOUNTAIN OIL SPILL STUDY

- The tracking time of each independant spill varied, based on the time necessary for the oil to be

cleared out of water. Stochastic Simulation
Winter 2012, Site A
- Thi h fl h ity of oil i . . g .
is graph does not reflect the quantity of oil present in water Duration of Simulation
PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - 0 .
Figure A.1-2
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 26, 2013

V:\V13203022 Trans Mountain\working\AH\02-SPILL CAL C\510-Stochastic_Westridge\Results_Winter2012\Tecplot\02-spill_duration_TS.lay 26 Aug 2013 11:04:29
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NOTES

- Statistical results based on independent spills occuring every 3 hours from January 01 00:00
to March 31 23:00, for a total of 728 independant spills.

- Probability of oil presence is the percentage of simulations in which oil was present at a given location.

CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Winter 2012, Site A
Probability of Oil Presence

- Spills were tracked until no oil left on water. Tracking time for each spill varied, based on the duration of oil on water, PROJECT NO. DWN | CKD |APVD | REV
5 ) 5 ) ) ) ) 5 V13203022 AH | JAS 0 .
- A 32 m’ release was modelled, corresponding to a 160 m*® operational spill at berth with 20%, i.e. 32 m Figure A.1-3
distribution across the spill boom. STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 21, 2013
26 Aug 2013 11:04:15

V:\V13203022 Trans Mountain\working\AH\02-SPILL CAL C\510-Stochastic_Westridge\Results_Winter2012\Tecplot\03-stochastic_map_lines.lay



Probability
for Shore
to be Oiled
(%)
95
49.40 90
80
60
40
[}
g 20
b= 10
)
©
-l 5
49.35 - 1
?
Release
Location
@]
49.30 |~
[ L~ . | . . e . | . . | . . | .
-123.25 -123.20 -123.15 -123.10 -123.05 -123.00
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NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from January 01 00:00 . - -
to March 31 23:00, for a total of 728 independant spills. Stochastic Simulation
- Probability of oil presence is the percentage of simulations in which oil was present at a given location. Shoygirl::rozi?;dz’lbsr:)tga?)ility
- Spills were tracked until no oil left on water. Tracking time for each spill varied, based on the duration of oil on water. PROJECT NO. DWN | CKD | APVD | REV
3 ) 3 . ) ) . 3 V13203022 AH | JAS | - 0 .
- A 32 m’ release was modelled, corresponding to a 160 m” operational spill at berth with 20%, i.e. 32 m F|gure A1-4
distribution across the spill boom. STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 21, 2013

V:\V13203022 Trans Mountain\working\AH\02-SPILL CAL C\510-Stochastic_Westridge\Results_Winter2012\Tecplot\04-shore_prob.lay 26 Aug 2013 11:04:01
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NOTES

- Statistical results based on independent spills occuring every 3 hours from January 01 00:00
to March 31 23:00, for a total of 728 independant spills.

CLIENT

- Time to first contact is the minimum time, over all simulations, for oil to reach a given shore segment.
- Spills were tracked until no oil left on water. Tracking time for each spill varied, based on the duration of oil on water.

- A 32 m® release was modelled, corresponding to a 160 m® operational spill at berth with 20%, i.e. 32 m°

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Winter 2012, Site A
Shoreline Time to First Contact

distribution across the spill boom.

STATUS
ISSUED FOR USE

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS 0
OFFICE DATE

EBA-VANC August 21, 2013

Figure A.1-5

V:\V13203022 Trans Mountain\working\AH\02-SPIL L CAL C\510-Stochastic_Westridge\Results_Winter2012\Tecplot\05-shore firstcontact.lay

26 Aug 2013 11.03:47



TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 3 hours from January 01 00:00 " " -
to March 31 23:00, for a total of 728 independant spills. Stochastic Simulation

Winter 2012, Site A
Length of Shoreline Contacted

- Tracking time for each spill was a maximum of 15 days.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - 0 .
Figure A.1-6
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 6, 2013

V:\V 13203022 Trans Mountain\working\AH\02-SPIL L CAL C\510-Stochastic_Westridge\Results_Winter2012\Tecplot\06-shore_km.lay 26 Aug 2013 11:01:30



NOTES

- Statistical results based on independent spills occuring every 3 hours from January 01 00:00
to March 31 23:00, for a total of 728 independant spills.

- Tracking time for each spill was a maximum of 15 days.

CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation - Winter 2012 Site A
Length of Shoreline Contacted
Per Coastal Class

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS 0 .
Figure A.1-7
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 22,2013
26 Aug 2013 11:01:16

V:\V 13203022 Trans Mountain\working\AH\02-SPILL CAL C\510-Stochastic_Westridge\Results_Winter2012\Tecplot\07-shore_class_km.lay



TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 3 hours from January 01 00:00

to March 31 23:00, for a total of 728 independant spills. Stophastic Simu_lation
- Tracking time for each spill was a maximum of 15 days. Winter 2012’ Site A .
Amount of Dissolved Oil
PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - 0 Figure A.1-8
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 7, 2013

V:\V13203022 Trans Mountain\working\AH\02-SPILL CAL C\510-Stochastic_Westridge\Results_Winter2012\Tecplot\08-dissolution_TS.lay 26 Aug 2013 11:01:05
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- Statistical results based on independent spills occuring every 3 hours from January 01 00:00
to March 31 23:00, for a total of 728 independant spills.

- Tracking time for each spill was a maximum of 15 days.

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Winter 2012, Site A
Major Components of the Mass Balance

- The major components of the mass balance are shown above. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAS | - 0 .
Figure A.1-9
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 22, 2013
02 Dec 2013 14:54:47

V:\V13203022 Trans Mountain\working\AH\02-SPILL CAL C\510-Stochastic_Westridge\Results_Winter2012\Tecplot\09-statistics MB_1.lay
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NOTES

- Statistical results based on independent spills occuring every 3 hours from January 01 00:00
to March 31 23:00, for a total of 728 independant spills.

- Tracking time for each spill was a maximum of 15 days.

CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Winter 2012, Site A
Minor Components of the Mass Balance

- The minor components of the mass balance are shown above. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAS | - 0 .
Figure A.1-10
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 22, 2013
02 Dec 2013 14:54:41

V:\V13203022 Trans Mountain\working\AH\02-SPILL CAL C\510-Stochastic_Westridge\Results_Winter2012\Tecplot\10-statistics MB_2.lay
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NOTES TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from January 01 00:00

to March 31 23:00. Stochastic Simulation
Winter 2012, Site A
Statistics on Area and Thickness

- The average thickness is based on a full coverage of each grid cell that contains oil.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - 0 .
Figure A.1-11
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 22, 2013

V:\V13203022 Trans Mountain\working\AH\02-SPILL CAL C\510-Stochastic_Westridge\Results_Winter2012\Tecplot\11-statistics_thk.lay 26 Aug 2013 11:00:29



T 7 D
Area within the P., Contour Line: 4.5 km?.
Area within the P, Contour Line: 0.5 km?
Average Thickness within the P, Contour Line: <1 micron.
Average Thickness within the P, Contour Line: <1 micron.
49.40 Average Shore Oiled: 5 km.
[}
°
= 49.35
©
-
Release
Location
o
49.30
-123.20 -123.10 -123.00 -122.90
Longitude
NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from January 01 00:00
to March 31 23:00, for a total of 728 independant spills. Stog:hastic Sim u_Iation
Probability of oil presence is the percentage of simulations in which oil was present at a given location, Winter 2012, Site A
based on the 32 m® that escaped the pre-deployed boom. . P., and P after 6 Hours
P.,- after 6 hours, there is a 50% probability for the area within the P, contour line to have been contacted.
P, after 6 hours, there is a 90% probability for the area within the P, contour line to have been contacted. \P/;*;Joigz’“o- [;V:N CJi[S’ APVD REV
- Tracking time for each spill was 6 hours. Figure A.1-12
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE
and within the contour line. ISSUED FOR USE EBA-VANC October 16, 2013
28 Nov 2013 18:13:20

V:\V13203022 Trans Mountain\working\AH\02-SPILL CAL C\510-Stochastic_Westridge\Results_Winter2012\Tecplot\11-stochastic_map_lines 6h.lay



NOTES

- Statistical results based on independent spills occuring every 3 hours from January 01 00:00
to March 31 23:00, for a total of 728 independant spills.

Probability of oil presence is the percentage of simulations in which oil was present at a given location,
based on the 32 m® that escaped the pre-deployed boom.

- Tracking time for each spill was 12 hours.

- The average thickness is based on a full coverage of each grid cell that contains oil STATUS

ISSUED FOR USE

- after 12 hours, there is a 50% probability for the area within the P contour line to have been contacted.
Pgo: after 12 hours, there is a 90% probability for the area within the P, contour line to have been contacted.

Area within the P,, Contour Line: 9.8 km
Area within the P Contour Line: 1.5km?
Average Thickness within the P, Contour Line: <1 micron.
Average Thickness within the P90 Contour Line: <1 micron.
49.40 Average Shore Oiled: 9 km.
)
o
= 49.35
©
—
Release
Location
@)
49.30
l l l l
-123.20 -123.10 -123.00 -122.90
Longitude
CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Winter 2012, Site A
P..and P, after 12 Hours

PROJECT NO. DWN | CKD [APVD | REV
V13203022 AH JAS 0
OFFICE DATE

EBA-VANC October 16, 2013

Figure A.1-13

and within the contour line.
V:\V13203022 Trans Mountain\working\AH\02-SPILL CAL C\510-Stochastic_Westridge\Results Winter2012\Tecplot\12-stochastic_map_lines_12h.lay

28 Nov 2013 18:13:39



T 7 D
Area within the P., Contour Line: 14.8 km’,
Area within the P, Contour Line: 2.5 km®.
Average Thickness within the P, Contour Line: <1 micron.
Average Thickness within the P, Contour Line: <1 micron.
49.40 Average Shore Oiled: 14 km.
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°
= 49.35 -
©
-
Release
s Location
| e . o
1
4930 Ty o
o D
| | | |
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NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from January 01 00:00
to March 31 23:00, for a total of 728 independant spills. Stog:hastic Sim u_Iation
Probability of oil presence is the percentage of simulations in which oil was present at a given location, Winter 2012, Site A
based on the 32 m® that escaped the pre-deployed boom. . P., and P after 24 Hours
P.,- after 24 hours, there is a 50% probability for the area within the P, contour line to have been contacted.
P,,: after 24 hours, there is a 90% probability for the area within the P, contour line to have been contacted. \P/;*;Joigz’“o- [;V:N CJi[S’ APVD REV
- Tracking time for each spill was 24 hours. Figure A.1-14
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE
and within the contour line. ISSUED FOR USE EBA-VANC October 16, 2013
28 Nov 2013 18:13:53

V:\V13203022 Trans Mountain\working\AH\02-SPILL CAL C\510-Stochastic_Westridge\Results Winter2012\Tecplot\13-stochastic_map_lines_24h.lay
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NOTES CLIENT TRANS MOUNTAIN OIL SPILL STUDY

- The wind stick represent winds at Point Atkinson.

TRANS MOUNTAIN

- The bottom graph represents the Fraser River discharge at Hope.

Environmental Conditions: Spring 2012 Site A
Stochastic Modelling

PROJECT NO. DWN | CHK [APVD| REV
V13203022 AH | as|uas| o
Figure A.2-1
OFFICE DATE
STATUS EBA-VANC August 2013
ISSUED FOR USE A TETRATECH COMPANY

Wed Sep 04 09:23:19 2013:V:\V13203022 Trans Mountain\working\AH\02-SPILLCALC\Tsplot



e TRANS MOUNTAIN OIL SPILL STUDY

- The tracking time of each independant spill varied, based on the time necessary for the oil to be " . .
cleared out of water. Stochastic Simulation

Spring 2012, Site A
Duration of Simulation

- This graph does not reflect the quantity of oil present in water.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - ] .
Figure A.2-2
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 26, 2013

V:\V 13203022 Trans Mountain\working\AH\02-SPIL L CAL C\510-Stochastic_Westridge\Results_Spring2012\Tecplot\02-spill_duration_TS.lay 26 Aug 2013 11:44:51
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NOTES

- Statistical results based on independent spills occuring every 3 hours from April 01 00:00
to June 30 23:00, for a total of 728 independant spills.

- Probability of oil presence is the percentage of simulations in which oil was present at a given location.

CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Spring 2012, Site A
Probability of Oil Presence

- Spills were tracked until no oil left on water. Tracking time for each spill varied, based on the duration of oil on water, PROJECT NO. DWN | ckD |APVD | REV
) . ) . ) 3 V13203022 AH | JAS 0 .
- A 32 m3 release was modelled, corresponding to a 160 m3 operational spill at berth with 20%, i.e. 32 m Figure A.2-3
distribution across the spill boom. STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 21, 2013
V:\V13203022 Trans Mountain\working\AH\02-SPIL L CAL C\510-Stochastic_Westridge\Results Spring2012\Tecplot\03-stochastic_map_lines.lay 26 Aug 2013 11:44:41
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NOTES

- Statistical results based on independent spills occuring every 3 hours from April 01 00:00
to June 30 23:00, for a total of 728 independant spills.

- Probability of oil presence is the percentage of simulations in which oil was present at a given location.

CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Spring 2012, Site A
Shoreline Oiled Probability

- Spills were tracked until no oil left on water. Tracking time for each spill varied, based on the duration of oil on water. PROJECT NO. DWN | CKD | APVD | REV
i X . . . 3 V13203022 AH | JAS | - 0 .
- A 32 m3 release was modelled, corresponding to a 160 m3 operational spill at berth with 20%, i.e. 32 m Figure A.2-4
distribution across the spill boom. STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 21, 2013
V:\V 13203022 Trans Mountain\working\AH\02-SPILL CAL C\510-Stochastic_Westridge\Results_Spring2012\Tecplot\04-shore_prob.lay 26 Aug 2013 11:44:31
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NOTES

- Statistical results based on independent spills occuring every 3 hours from April 01 00:00
to June 30 23:00, for a total of 728 independant spills.

- Time to first contact is the minimum time, over all simulations, for oil to reach a given shore segment.

CLIENT

-122.85

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Spring 2012, Site A
Shoreline Time to First Contact

- Spills were tracked until no oil left on water. Tracking time for each spill varied, based on the duration of oil on water. PROJECT NO. DWN | KD | APVD | REV
. X . . . 3 V13203022 AH | JAS 0 .
- A 32 m3release was modelled, corresponding to a 160 m3 operational spill at berth with 20%, i.e. 32 m Figure A.2-5
distribution across the spill boom. STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 21, 2013
V:\V 13203022 Trans Mountain\working\AH\02-SPIL L CAL C\510-Stochastic_Westridge\Results_Spring2012\Tecplot\05-shore_firstcontact.lay 26 Aug 2013 11:44:21




e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 3 hours from April 01 00:00 " . .
to June 30 23:00, for a total of 728 independant spills. Stochastic Simulation

Spring 2012, Site A
Length of Shoreline Contacted

- Tracking time for each spill was a maximum of 15 days.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - ] .
Figure A.2-6
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 6, 2013

V:\V 13203022 Trans Mountain\working\AH\02-SPIL L CAL C\510-Stochastic_Westridge\Results_Spring2012\Tecplot\06-shore_km.lay 26 Aug 2013 11:44:10



NOTES

- Statistical results based on independent spills occuring every 3 hours from April 01 00:00
to June 30 23:00, for a total of 728 independant spills.

- Tracking time for each spill was a maximum of 15 days.

CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation - Spring 2012 Site A
Length of Shoreline Contacted
Per Coastal Class

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS ] .
Figure A.2-7
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 22, 2013
26 Aug 2013 11:43:58

V:\V13203022 Trans Mountain\working\AH\02-SPIL L CAL C\510-Stochastic_Westridge\Results_Spring2012\Tecplot\07-shore_class_km.lay



e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 3 hours from April 01 00:00 " . .
to June 30 23:00, for a total of 728 independant spills. Stochastic Simulation

Spring 2012, Site A
Amount of Dissolved Oil

- Tracking time for each spill was a maximum of 15 days.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - ] .
Figure A.2-8
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 7, 2013

V:\V 13203022 Trans Mountain\working\AH\02-SPIL L CAL C\510-Stochastic_Westridge\Results_Spring2012\Tecplot\08-dissolution_TS.lay 26 Aug 2013 11:43:44
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NOTES
_ o TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from April 01 00:00 . . .
to June 30 23:00, for a total of 728 independant spills. StOChaStIC Sim u_Iatlon
- Tracking time for each spill was a maximum of 15 days . Sprlng 2012’ Site A
' Major Components of the Mass Balance
- The major components of the mass balance are shown above. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAS | - 0 .
Figure A.2-9
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 22, 2013

V:\V13203022 Trans Mountain\working\AH\02-SPILL CAL C\510-Stochastic_Westridge\Results_Spring2012\Tecplot\09-statistics MB_1.lay 02 Dec 2013 15:02:31
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NOTES
_ o TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from April 01 00:00

to June 30 23:00, for a total of 728 independant spills. Stochastic Simulation

- Tracking time for each spill was a maximum of 15 days. . Sp”ng 2012, Site A
Minor Components of the Mass Balance
- The minor components of the mass balance are shown above. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAS 0 Figure A.2-10
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 22, 2013
V:\V13203022 Trans Mountain\working\AH\02-SPILL CAL C\510-Stochastic_Westridge\Results_Spring2012\Tecplot\10-statistics MB_2.lay

02 Dec 2013 15:01:22
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NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from April 01 00:00 . . .
to June 30 23:00. Stochastic Simulation
- The average thickness is based on a full coverage of each grid cell that contains oil. Statistigg%ﬂgAzrg;Zénsc;t%ﬁ\ckn ess
PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - 0 Figure A.2-11
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 22, 2013
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Area within the P., Contour Line: 4.7 km?.
Area within the P, Contour Line: 0.6 km®.
Average Thickness within the P, Contour Line: <1 micron.
Average Thickness within the P, Contour Line: <1 micron.
49.40 Average Shore Oiled: 5 km.
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°
= 49.35
©
-
Release
Location
o
49.30
-123.20 -123.10 -123.00 -122.90
Longitude
NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from April 01 00:00
to June 30 23:00, for a total of 728 independant spills. Stochastic Sim u_Iation
Probability of oil presence is the percentage of simulations in which oil was present at a given location, Spring 2012, Site A
based on the 32 m® that escaped the pre-deployed boom. . P., and P after 6 Hours
P.,- after 6 hours, there is a 50% probability for the area within the P, contour line to have been contacted.
P, after 6 hours, there is a 90% probability for the area within the P, contour line to have been contacted. \P/;*;Joigz’“o- [;V:N CJi[S’ APVD REV
- Tracking time for each spill was 6 hours. Figure A.2-12
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE
and within the contour line. ISSUED FOR USE EBA-VANC October 16, 2013
28 Nov 2013 18:18:07
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T 7 D
Area within the P,, Contour Line: 9.9 km
Area within the P Contour Line: 1.6 km®.
Average Thickness within the P, Contour Line: <1 micron.
Average Thickness within the P90 Contour Line: <1 micron.
49.40 Average Shore Oiled: 10 km.
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= 49.35 — g
© 0
. Release
s A Location
Il 0 o
49.30 g S
o D
7 OO
| | | |
-123.20 -123.10 -123.00 -122.90
Longitude
NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from April 01 00:00
to June 30 23:00, for a total of 728 independant spills. Stochastic Sim u_Iation
Probability of oil presence is the percentage of simulations in which oil was present at a given location, Spring 2012, Site A
based on the 32 m® that escaped the pre-deployed boom. P., and P after 12 Hours
P.,: after 12 hours, there is a 50% probability for the area within the P, contour line to have been contacted.
5. after 12 hours, there is a 90% probability for the area within the P, contour line to have been contacted. \P/;*;Joigz’“o- [;V:N CJi[S’ APVD REV
- Tracking time for each spill was 12 hours. Figure A.2-13
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE
and within the contour line. ISSUED FOR USE EBA-VANC October 16, 2013
28 Nov 2013 18:18:20

V:\V13203022 Trans Mountain\working\AH\02-SPILL CAL C\510- Stochastic_Westridge\Results_Spring2012\Tecplot\12-stochastic_map_lines_12h.lay



T 7 D
Area within the P., Contour Line: 16.4 km’.
Area within the P, Contour Line: 2.8 km®.
Average Thickness within the P, Contour Line: <1 micron.
Average Thickness within the P, Contour Line: <1 micron.
49.40 Average Shore Oiled: 15 km.
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© 0
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S Release
s o P Location
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D
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NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from April 01 00:00
to June 30 23:00, for a total of 728 independant spills. Stochastic Sim u_Iation
Probability of oil presence is the percentage of simulations in which oil was present at a given location, Spring 2012, Site A
based on the 32 m® that escaped the pre-deployed boom. . P., and P after 24 Hours
P.,- after 24 hours, there is a 50% probability for the area within the P, contour line to have been contacted.
P,,: after 24 hours, there is a 90% probability for the area within the P, contour line to have been contacted. \P/;*;Joigz’“o- [;V:N CJi[S’ APVD REV
- Tracking time for each spill was 24 hours. Figure A.2-14
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE
and within the contour line. ISSUED FOR USE EBA-VANC October 16, 2013
28 Nov 2013 18:18:34
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- The wind stick represent winds at Point Atkinson.

TRANS MOUNTAIN

- The bottom graph represents the Fraser River discharge at Hope.

Environmental Conditions: Summer 2012 Site A
Stochastic Modelling

PROJECT NO. DWN | CHK [APVD| REV
V13203022 AH | as|uas| o
Figure A.3-1
OFFICE DATE
STATUS EBA-VANC August 2013
ISSUED FOR USE A TETRATECH COMPANY

Mon Aug 26 09:21:29 2013:V:\V13203022 Trans Mountain\working\AH\02-SPILLCALC\Tsplot



e TRANS MOUNTAIN OIL SPILL STUDY

- The tracking time of each independant spill varied, based on the time necessary for the oil to be " . .
cleared out of water. Stochastic Simulation

Summer 2012, Site A
Duration of Simulation

- This graph does not reflect the quantity of oil present in water.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - ] .
Figure A.3-2
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 16, 2013

V:\V 13203022 Trans Mountain\working\AH\02-SPIL L CAL C\510-Stochastic_Westridge\Results Summer2012\Tecplot\02-spill_duration_TS.lay 16 Oct 2013 14:54:07
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NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from July 01 00:00 . . .
to September 30 23:00, for a total of 736 independant spills. Stochastic Slmul_atlon
- Probability of oil presence is the percentage of simulations in which oil was present at a given location summer 2012, Site A
yorotp P 9 P g ' Probability of Oil Presence
- Spills were tracked until no oil left on water. Tracking time for each spill varied, based on the duration of oil on water, PROJECT NO. DWN | ckD |APVD | REV
V13203022 AH JAS | - 0 .
- A 32 m2 release was modelled, corresponding to a 160 m3 operational spill at berth with 20%, i.e. 32 m® Figure A.3-3
distribution across the spill boom. STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 16, 2013
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NOTES

- Statistical results based on independent spills occuring every 3 hours from July 01 00:00 to
September 30 23:00 for a total of 736 independant spills.
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to be Oiled
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Release
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-122.95 -122.90

- Probability of oil presence is the percentage of simulations in which oil was present at a given location.

CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Summer 2012, Site A
Shoreline Oiled Probability

- Spills were tracked until no oil left on water. Tracking time for each spill varied, based on the duration of oil on water. PROJECT NO. DWN | KD | APVD | REV
. . . . . 3 V13203022 AH JAS | - 0 .
- A 32 m3release was modelled, corresponding to a 160 m3 operational spill at berth with 20%, i.e. 32 m Figure A.3-4
distribution across the spill boom. STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 16, 2013
16 Oct 2013 14:29:10
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NOTES

- Statistical results based on independent spills occuring every 3 hours from July 01 00:00 to
September 30 23:00 for a total of 736 independant spills.

- Time to first contact is the minimum time, over all simulations, for oil to reach a given shore segment.

CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Summer 2012, Site A
Shoreline Time to First Contact

- Spills were tracked until no oil left on water. Tracking time for each spill varied, based on the duration of oil on water. PROJECT NO. DWN | KD | APVD | REV
. . . . . 3 V13203022 AH JAS | - 0 .
- A 32 m3release was modelled, corresponding to a 160 m3 operational spill at berth with 20%, i.e. 32 m Figure A.3-5
distribution across the spill boom. STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 16, 2013
V:\V 13203022 Trans Mountain\working\AH\02-SPIL L CAL C\510-Stochastic_Westridge\Results Summer2012\Tecplot\05-shore firstcontact.lay 16 Oct 2013 14:28:41




e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 3 hours from July 01 00:00 " . .
to September 30 23:00, for a total of 736 independant spills. Stochastic Simulation

Summer 2012, Site A
Length of Shoreline Contacted

- Tracking time for each spill was a maximum of 15 days.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - ] .
Figure A.3-6
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 16, 2013

V:\V 13203022 Trans Mountain\working\AH\02-SPIL L CAL C\510-Stochastic_Westridge\Results Summer2012\Tecplot\06-shore_km.lay 16 Oct 2013 14:54:37



NOTES

- Statistical results based on independent spills occuring every 3 hours from July 01 00:00
to September 30 23:00, for a total of 736 independant spills.

- Tracking time for each spill was a maximum of 15 days.

CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation - Summer 2012 Site A
Length of Shoreline Contacted
Per Coastal Class

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS ] .
Figure A.3-7
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 16, 2013
16 Oct 2013 14:54:54
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 3 hours from July 01 00:00 " . .
to September 30 23:00, for a total of 736 independant spills. Stochastic Simulation

Summer 2012, Site A
Amount of Dissolved Oil

- Tracking time for each spill was a maximum of 15 days.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - ] .
Figure A.3-8
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 16, 2013

V:\V13203022 Trans Mountain\working\AH\02-SPIL L CAL C\510-Stochastic_Westridge\Results Summer2012\Tecplot\08-dissolution TS.lay 16 Oct 2013 14:55:07
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NOTES
_ o TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from July 01 00:00 . . .
to September 30 23:00, for a total of 736 independant spills. Stochastic Simu I_atlon
- Tracking time for each spill was a maximum of 15 days . Summer 2012’ Site A
' Major Components of the Mass Balance
- The major components of the mass balance are shown above. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAS | - 0 .
Figure A.3-9
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 16, 2013
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NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from July 01 00:00 . . .
to September 30 23:00, for a total of 736 independant spills. Stochastic Simu I_atlon
- Tracking time for each spill was a maximum of 15 days . Summer 2012, Site A
9 P yS- Minor Components of the Mass Balance
- The minor components of the mass balance are shown above. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAS | - 0 .
Figure A.3-10
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 16, 2013
02 Dec 2013 15:07:10
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NOTES o TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from July 01 00:00

to September 30 23:00. Stochastic Simulation
Summer 2012, Site A
Statistics on Area and Thickness

- The average thickness is based on a full coverage of each grid cell that contains oil.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - 0 .
Figure A.3-11
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 16, 2013
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T 7 D
Area within the P., Contour Line: 4.3.0 km?
Area within the P, Contour Line: 0.4 km®.
Average Thickness within the P, Contour Line: <1 micron.
Average Thickness within the P, Contour Line: <1 micron.
49.40 Average Shore Oiled: 5 km.
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= 49.35
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Release
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o
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| | | |
-123.20 -123.10 -123.00 -122.90
Longitude
NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from July 01 00:00
to September 30 23:00, for a total of 736 independant spills. Stochastic Simu I_ation
Probability of oil presence is the percentage of simulations in which oil was present at a given location, Summer 2012, Site A
based on the 32 m® that escaped the pre-deployed boom. . P., and P after 6 Hours
P.,- after 6 hours, there is a 50% probability for the area within the P, contour line to have been contacted.
P, after 6 hours, there is a 90% probability for the area within the P, contour line to have been contacted. \P/;*;Joigz’“o- [;V:N CJi[S’ APVD REV
- Tracking time for each spill was 6 hours. Figure A.3-12
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE
and within the contour line. ISSUED FOR USE EBA-VANC October 16, 2013
28 Nov 2013 18:04:30

V:\V13203022 Trans Mountain\working\AH\02-SPILL CAL C\510- Stochastic_Westridge\Results_Summer2012\Tecplot\11-stochastic_map_lines_6h.lay



T 7 D
Area within the P., Contour Line: 11.0 km’,
Area within the P, Contour Line: 1.3 km®.
Average Thickness within the P, Contour Line: <1 micron.
Average Thickness within the P, Contour Line: <1 micron.
49.40 Average Shore Oiled: 10 km.
[}
°
= 49.35
©
-
Release
Location
o
49.30
| | | |
-123.20 -123.10 -123.00 -122.90
Longitude
NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from July 01 00:00
to September 30 23:00, for a total of 736 independant spills. Stochastic Simu I_ation
Probability of oil presence is the percentage of simulations in which oil was present at a given location, Summer 2012, Site A
based on the 32 m® that escaped the pre-deployed boom. P., and P after 12 Hours
P.,: after 12 hours, there is a 50% probability for the area within the P, contour line to have been contacted.
P, after 12 hours, there is a 90% probability for the area within the P, contour line to have been contacted. \P/;*;Joigz’“o- [;V:N CJi[S’ APVD REV
- Tracking time for each spill was 12 hours. Figure A.3-13
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE
and within the contour line. ISSUED FOR USE EBA-VANC October 16, 2013
28 Nov 2013 18:06:28
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T 7 D
Area within the P., Contour Line: 15.0 km’,
Area within the P, Contour Line: 2.2 km®.
Average Thickness within the P, Contour Line: <1 micron.
Average Thickness within the P, Contour Line: <1 micron.
49.40 Average Shore Oiled: 15 km.
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Release
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NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from July 01 00:00
to September 30 23:00, for a total of 736 independant spills. Stochastic Simu I_ation
Probability of oil presence is the percentage of simulations in which oil was present at a given location, Summer 2012, Site A
based on the 32 m® that escaped the pre-deployed boom. P., and P after 24 Hours
P.,- after 24 hours, there is a 50% probability for the area within the P, contour line to have been contacted.
P,,: after 24 hours, there is a 90% probability for the area within the P, contour line to have been contacted. \P/;*;Joigz’“o- [;V:N CJi[S’ APVD REV
- Tracking time for each spill was 24 hours. Figure A.3-14
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE
and within the contour line. ISSUED FOR USE EBA-VANC October 16, 2013
28 Nov 2013 18.07:58
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- The wind stick represent winds at Point Atkinson.
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- The bottom graph represents the Fraser River discharge at Hope.
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e TRANS MOUNTAIN OIL SPILL STUDY

- The tracking time of each independant spill varied, based on the time necessary for the oil to be " . .
cleared out of water. Stochastic Simulation

Fall 2011, Site A
Duration of Simulation

- This graph does not reflect the quantity of oil present in water.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - ] .
Figure A.4-2
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 26, 2013

V:\V 13203022 Trans Mountain\working\AH\02-SPIL L CAL C\510-Stochastic_Westridge\Results_Fall2011\Tecplot\02-spill_duration TS.lay 26 Aug 2013 13:53:31
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NOTES

- Statistical results based on independent spills occuring every 3 hours from October 01 01:00
to December 31 23:00, for a total of 728 independant spills.

- Probability of oil presence is the percentage of simulations in which oil was present at a given location.

CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Fall 2011, Site A
Probability of Oil Presence

- Spills were tracked until no oil left on water. Tracking time for each spill varied, based on the duration of oil on water, PROJECT NO. DWN | ckD |APVD | REV
) . ) . ) 3 V13203022 AH | JAS 0 .
- A 32 m3 release was modelled, corresponding to a 160 m3 operational spill at berth with 20%, i.e. 32 m Figure A.4-3
distribution across the spill boom. STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 21, 2013
26 Aug 2013 13:54:19
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NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from October 01 01:00 . . .
to December 31 23:00, for a total of 728 independant spills. Stochastic Simulation
" . . . o . . Fall 2011, Site A
- Probability of oil presence is the percentage of simulations in which oil was present at a given location. . S .
yorotp P g P g Shoreline Oiled Probability
- Spills were tracked until no oil left on water. Tracking time for each spill varied, based on the duration of oil on water. PROJECT NO. DWN | KD | APVD | REV
- A 32 m2 release was modelled, corresponding to a 160 m3 operational spill at berth with 20%, i.e. 32 m® visaosoz sl hadh ° Figure A.4-4
distribution across the spill boom. STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 21, 2013
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NOTES

- Statistical results based on independent spills occuring every 3 hours from October 01 01:00
to December 31 23:00, for a total of 728 independant spills.

- Time to first contact is the minimum time, over all simulations, for oil to reach a given shore segment.

CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Fall 2011, Site A
Shoreline Time to First Contact

- Spills were tracked until no oil left on water. Tracking time for each spill varied, based on the duration of oil on water. PROJECT NO. DWN | CKD | APVD | REV
i X . . . 3 V13203022 AH | JAS | - 0 .
- A 32 m3 release was modelled, corresponding to a 160 m3 operational spill at berth with 20%, i.e. 32 m Figure A.4-5
distribution across the spill boom. STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 21, 2013
V:\V 13203022 Trans Mountain\working\AH\02-SPILL CAL C\510-Stochastic_Westridge\Results Fall2011\Tecplot\05-shore firstcontact.lay 26 Aug 2013 13:52:23




e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 3 hours from October 01 01:00 " . .
to December 31 23:00, for a total of 728 independant spills. Stochastic Simulation

Fall 2011, Site A
Length of Shoreline Contacted

- Tracking time for each spill was a maximum of 15 days.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - ] .
Figure A.4-6
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 6, 2013
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NOTES

- Statistical results based on independent spills occuring every 3 hours from October 01 01:00
to December 31 23:00, for a total of 728 independant spills.

- Tracking time for each spill was a maximum of 15 days.

CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation - Fall 2011 Site A
Length of Shoreline Contacted
Per Coastal Class

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS ] .
Figure A.4-7
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 22, 2013
26 Aug 2013 13:51:53
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 3 hours from October 01 01:00 " . .
to December 31 23:00, for a total of 728 independant spills. Stochastic Simulation

Fall 2011, Site A
Amount of Dissolved Oil

- Tracking time for each spill was a maximum of 15 days.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - ] .
Figure A.4-8
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 7, 2013

V:\V 13203022 Trans Mountain\working\AH\02-SPIL L CAL C\510-Stochastic_Westridge\Results_Fall2011\Tecplot\08-dissolution_TS.lay 26 Aug 2013 13:51:42
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- Statistical results based on independent spills occuring every 3 hours from October 01 01:00 . . .
to December 31 23:00, for a total of 728 independant spills. Stochastic Slm_ulatlon
- Tracking time for each spill was a maximum of 15 days . Fall 2011’ Site A
' Major Components of the Mass Balance
- The major components of the mass balance are shown above. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAS | - 0 .
Figure A.4-9
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 22, 2013
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- Statistical results based on independent spills occuring every 3 hours from October 01 01:00 . . .
to December 31 23:00, for a total of 728 independant spills. Stochastic Slm_ulatlon
- Tracking time for each spill was a maximum of 15 days . Fall 2011, Site A
9 P yS- Minor Components of the Mass Balance
- The minor components of the mass balance are shown above. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAS | - o | _.
Figure A.4-10
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 22, 2013
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_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from October 01 01:00 . . .
to December 31 23:00, for a total of 728 independant spills. Stochastic Simulation
. . . o Fall 2011, Site A
- The average thickness is based on a full coverage of each grid cell that contains oil. Statistics on Area and Thickness
PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - 0 .
Figure A.4-11
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC August 26, 2013
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o
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NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from October 01 00:00
to December 31 23:00, for a total of 736 independant spills. Stochastic Sim ulation
Probability of oil presence is the percentage of simulations in which oil was present at a given location, Fall 2011, Site A
based on the 32 m® that escaped the pre-deployed boom. . P., and P after 6 Hours
P.,- after 6 hours, there is a 50% probability for the area within the P, contour line to have been contacted.
P, after 6 hours, there is a 90% probability for the area within the P, contour line to have been contacted. \P/;*;Joigz’“o- [;V:N CJi[S’ APVD REV
- Tracking time for each spill was 6 hours. Figure A.4-12
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE
and within the contour line. ISSUED FOR USE EBA-VANC October 16, 2013
28 Nov 2013 18:22:05
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NOTES

- Statistical results based on independent spills occuring every 3 hours from October 01 00:00
to December 31 23:00, for a total of 736 independant spills.

Probability of oil presence is the percentage of simulations in which oil was present at a given location,

T 7 D
Area within the P,, Contour Line: 9.9 km
Area within the P Contour Line: 1.8 km?
Average Thickness within the P, Contour Line: <1 micron.
Average Thickness within the P90 Contour Line: <1 micron.
49.40 Average Shore Oiled: 9 km.
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© 0
Release
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CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Fall 2011, Site A
P..and P, after 12 Hours

based on the 32 m® that escaped the pre-deployed boom.

- Tracking time for each spill was 12 hours.

P.,: after 12 hours, there is a 50% probability for the area within the P, contour line to have been contacted.
5. after 12 hours, there is a 90% probability for the area within the P, contour line to have been contacted. \P/;*;Joigz’“o- [;V:N CJi[S’ APVD REV
Figure A.4-13
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 16, 2013
28 Nov 201318:22:20

and within the contour line.
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_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 3 hours from October 01 00:00
to December 31 23:00, for a total of 736 independant spills. Stochastic Sim_ ulation
Probability of oil presence is the percentage of simulations in which oil was present at a given location, Fall 2011, Site A
based on the 32 m® that escaped the pre-deployed boom. P., and P after 24 Hours
P.,- after 24 hours, there is a 50% probability for the area within the P, contour line to have been contacted.
P,,: after 24 hours, there is a 90% probability for the area within the P, contour line to have been contacted. \P/;*;Joigz’“o- [;\V:N CJi[S’ APVD REV
- Tracking time for each spill was 24 hours. Figure A.4-14
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE
and within the contour line. ISSUED FOR USE EBA-VANC October 16, 2013
28 Nov 2013 18:22:32
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- The wind stick represent winds at Point Atkinson.
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- The bottom graph represents the Fraser River discharge at Hope.

Environmental Conditions: Winter 2012 Site A
Stochastic Modelling
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Figure A.1-1
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- Statistical results based on independent spills occuring every 6 hours from January 01 00:00
to March 31 23:00.

- Tracking time for each spill was 5 days.

- The major components of the mass balance are shown above.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH JAS | - 0 .
Figure A.1-2
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 23, 2013
T:\TMEP\working\AH\02-SPILL CAL C\512-Stochastic_Westridge_10m3_Boom\Results_Winter\Tecplot\08-statistics MB_1.lay
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to March 31 23:00.
- Tracking time for each spill was 5 days.

- The minor components of the mass balance are shown above.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH JAS | - 0 .
Figure A.1-3
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 23, 2013
T:\TMEP\Wworking\AH\02-SPILL CAL C\512-Stochastic_Westridge_10m3_Boom\Results_Winter\Tecplot\09-statistics MB_2.lay

- Statistical results based on independent spills occuring every 6 hours from January 01 00:00
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TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Winter 2012, Site A (10 m®)
Minor Components of the Mass Balance
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- Statistical results based on independent spills occuring every 6 hours from January 01 00:00

to March 31 23:00. Stochastic Simulation
Winter 2012, Site A (10 m®)
Statistics on Thickness

- The average thickness is based on the full coverage of the grid cell that contains oil.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - 0 .
Figure A.1-4
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 21, 2013
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- The wind stick represent winds at Point Atkinson.

TRANS MOUNTAIN

- The bottom graph represents the Fraser River discharge at Hope.

Environmental Conditions: Spring 2012 Site A
Stochastic Modelling
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Figure A.2-1
OFFICE DATE
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_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 6 hours from April 01 00:00 . . .
to June 30 23:00. Stochastic Simulation
o . Spring 2012, Site A (10 m3)
- Tracking time for each spill was 5 days. Major Components of the Mass Balance
- The major components of the mass balance are shown above. PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH JAS | - 0 .
Figure A.2-2
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 23, 2013
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21 Oct 2013 15:29:39



- Statistical results based on independent spills occuring every 6 hours from April 01 00:00
to June 30 23:00.

- Tracking time for each spill was 5 days.

- The minor components of the mass balance are shown above.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH JAS | - 0 .
Figure A.2-3
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 23, 2013
T\TMEPWworking\AH\02-SPIL L CAL C\512-Stochastic Westridge_10m3_Boom\Results_Spring\Tecplot\09-statistics MB_2.1ay
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- Statistical results based on independent spills occuring every 6 hours from April 01 00:00 " . .
to June 30 23:00. Stochastic Simulation

Spring 2012, Site A (10 m3)
Statistics on Thickness

- The average thickness is based on the full coverage of the grid cell that contains oil.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - 0 .
Figure A.2-4
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 21, 2013
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- The wind stick represent winds at Point Atkinson.
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- The bottom graph represents the Fraser River discharge at Hope.

Environmental Conditions: Summer 2012 Site A
Stochastic Modelling
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Figure A.3-1
OFFICE DATE
STATUS EBA-VANC August 2013
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- Statistical results based on independent spills occuring every 6 hours from July 01 00:00 . . .
to September 30 23:00. Stochastic Simulation
- Tracking time for each spill was 5 days . Summer 2012, Site A (10 ms)
9 P vs: Major Components of the Mass Balance
- The major components of the mass balance are shown above. PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH JAS | - 0 .
Figure A.3-2
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 23, 2013
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- Statistical results based on independent spills occuring every 6 hours from July 01 00:00
to September 30 23:00.

- Tracking time for each spill was 5 days.

- The minor components of the mass balance are shown above.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH JAS | - 0 .
Figure A.3-3
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 23, 2013
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- Statistical results based on independent spills occuring every 6 hours from July 01 00:00 " . .
to September 30 23:00. Stochastic Simulation

Summer 2012, Site A (10 m?3)
Statistics on Thickness

- The average thickness is based on the full coverage of the grid cell that contains oil.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - 0 .
Figure A.3-4
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 21, 2013
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- Statistical results based on independent spills occuring every 6 hours from October 01 00:00 . . .
to December 31 23:00. Stochastic Simulation
- Tracking time for each spill was 5 days . Fall 2011, Site A (10 m?)
9 P vs: Major Components of the Mass Balance
- The major components of the mass balance are shown above. PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH JAS | - 0 .
Figure A.4-2
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 23, 2013
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to December 31 23:00.
- Tracking time for each spill was 5 days.

- The minor components of the mass balance are shown above.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH JAS | - 0 .
Figure A.4-3
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 23, 2013
T\TMEPworking\AH\02-SPIL L CAL C\512-Stochastic_ Westridge 10m3_Boom\Results Fall\Tecplot\09-statistics MB_2.lay

- Statistical results based on independent spills occuring every 6 hours from October 01 00:00
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from October 01 00:00 " . .
to December 31 23:00. Stochastic Simulation

Fall 2011, Site A (10 m3)
Statistics on Thickness

- The average thickness is based on the full coverage of the grid cell that contains oil.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - 0 .
Figure A.4-4
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 21, 2013
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NOTES

- The wind stick represent winds at Saturna Island.
- The bottom graph represents the Fraser River discharge at Hope.
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- Statistical results based on independent spills occuring every 6 hours from January 01 00:00 . . .
to March 31 23:00. ~ Stochastic Simulation .
- Probability of oil presence is the percentage of simulations in which oil was present at a given location Winter 2011’ Site D (16’500 m )
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- Tracking time for each spill was 15 days. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAS 0 .
Figure D.1-2
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
11 Oct 2013 15:23:01
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- Statistical results based on independent spills occuring every 6 hours from January 01 00:00 . . .
to March 31 23:00. _Stochastic Simulation
Brobability of o “th ta0e of simulations in which ol ¢t at & aiven locat Winter 2011, Site D (16,500 m”®)
- Probability of oil presence is the percentage of simulations in which oil was present at a given location. Shoreline Oiled Probability
- Tracking time for each spill was 15 days. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH JAS | - 0 .
Figure D.1-3
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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- Statistical results based on independent spills occuring every 6 hours from January 01 00:00 . . .
to March 31 23:00. ~ Stochastic Simulation .
- Time to first contact is the minimum time, over all simulations, for oil to reach a given shore segment Winter 2011’ Site D (16’500 m )
’ : 9 gment. Shoreline Time to First Contact
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Figure D.1-4
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- Statistical results based on independent spills occuring every 6 hours from January 01 00:00 . . "
Stochastic Simulation

to March 31 23:00, for a total of 364 independant spills. 3
Winter 2012, Site D (16,500 m®)
Length of Shoreline Contacted

- Tracking time for each spill was 15 days.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH JAS | - 0 .
Figure D.1-5
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 15, 2013
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_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 6 hours from January 01 00:00 . . . -
to March 31 23:00, for a total of 364 independant spills. _StOChaStIC S|m3ulat|on - Winter 2012
- Tracking time for each spill was 15 days Site D (16,500 m ). Length of Shoreline
g P ys: Contacted Per Coastal Class
PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH JAS | - 0 .
Figure D.1-6
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 15, 2013
15 Oct 2013 16:23:54
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- Statistical results based on independent spills occuring every 6 hours from January 01 00:00
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- Statistical results based on independent spills occuring every 6 hours from January 01 00:00 . . .
to March 31 23:00. Stochastic Simulation

Winter 2011, Site D (16,500 m®)

- Tracking time for each spill was 15 days. Major Components of the Mass Balance

- The major components of the mass balance are shown above. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAS | - 0 .
Figure D.1-8
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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Figure D.1-9
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 6 hours from January 01 00:00 " - "
to March 31 23:00. P P g Y Y ~ Stochastic Simulation .
N _ _ _ S _ _ Winter 2011, Site D (16,500 m®)
Probability of oil presence is the percentage of simulations in which oil was present at a given location. P_ and P.. after 6 Hours
P.,. after 6 hours, there is a 50% probability for the area within the P, contour line to have been contacted. 50 90
P,,- after 6 hours, there is a 90% probability for the area within the P, contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV
. ) ) V13203022 AH | JAS | - 0 .
- Tracking time for each spill was 6 hours. Figure D.1-11
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE
and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013
15 Oct 2013 15:58:13
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49.10 Area within the P, Contour Line: 87.0 km?.
Area within the P,, Contour Line: 3.0 km®.
Average Thickness within the P, Contour Line: 87 microns.

49.05
Average Thickness within the Py, Contour Line: 177 microns.

Average Shore Oiled: 1.2 km.
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- Statistical results based on independent spills occuring every 6 hours from January 01 00:00 . . "

to March 31 23:00. Stochastic Simulation 5

5 _ _ _ o _ _ Winter 2011, Site D (16,500 m®)

Probability of oil presence is the percentage of simulations in which oil was present at a given location. P and P. after 12 Hours

P.,. after 12 hours, there is a 50% probability for the area within the P, contour line to have been contacted. 50 20

P,,: after 12 hours, there is a 90% probability for the area within the P, contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV

V13203022 AH | JAS | - 0 .

- Tracking time for each spill was 12 hours. Figure D.1-12
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE

and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013
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49.10 Area within the P, Contour Line: 217.5 km?.
Area within the P,, Contour Line: 9.8 km®.
Average Thickness within the P, Contour Line: 48 microns.

49.05
Average Thickness within the Py, Contour Line: 100 microns.

Average Shore Oiled:9.5 km.
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- Statistical results based on independent spills occuring every 6 hours from January 01 00:00 " - "
to March 31 23:00. Stochastic Simulation .
N _ _ _ S _ _ Winter 2011, Site D (16,500 m®)

Probability of oil presence is the percentage of simulations in which oil was present at a given location. P_ and P. after 24 Hours

P.,. after 24 hours, there is a 50% probability for the area within the P, contour line to have been contacted. 50 20

P,,: after 24 hours, there is a 90% probability for the area within the P, contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV

V13203022 AH | JAS | - 0 .

- Tracking time for each spill was 24 hours. Figure D.1-13
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE

and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013
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49.10 Area within the P, Contour Line: 495.2 km?Z.
Area within the P,, Contour Line: 19.8 km®.
Average Thickness within the P, Contour Line: 25 microns.

49.05
Average Thickness within the Py, Contour Line: 67 microns.

Average Shore Oiled: 39 km.
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- Statistical results based on independent spills occuring every 6 hours from January 01 00:00 " - "
to March 31 23:00. Stochastic Simulation .
N _ _ _ S _ _ Winter 2011, Site D (16,500 m®)

Probability of oil presence is the percentage of simulations in which oil was present at a given location. P_ and P. after 48 Hours

P.,. after 48 hours, there is a 50% probability for the area within the P, contour line to have been contacted. 50 20

P,,: after 48 hours, there is a 90% probability for the area within the P, contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV

V13203022 AH | JAS | - 0 .

- Tracking time for each spill was 48 hours. Figure D.1-14
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE

and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013
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- The wind stick represent winds at Saturna Island.
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- The bottom graph represents the Fraser River discharge at Hope.
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- Statistical results based on independent spills occuring every 6 hours from April 01 00:00 . . -
to June 30 23:00. ~Stochastic Simulation
- Probability of oil presence is the percentage of simulations in which oil was present at a given location Sprlng 2011, Site D (16'500 m3)
yororp P g P 9 ' Probability of Oil Presence
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- Statistical results based on independent spills occuring every 6 hours from April 01 00:00 " . .
to June 30 23:00, for a total of 364 independant spills. Stochastic Simulation

Spring 2012, Site D (16,500 m3)
Length of Shoreline Contacted

- Tracking time for each spill was 15 days.
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Figure D.2-5
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from April 01 00:00 . . . .
to June 30 23:00, for a total of 364 independant spills. Stochastic Simulation - Spring 2012

Site D (16,500 m3): Length of Shoreline
Contacted Per Coastal Class

- Tracking time for each spill was 15 days.
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Figure D.2-6
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ISSUED FOR USE EBA-VANC October 4, 2013
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- Statistical results based on independent spills occuring every 6 hours from April 01 00:00

to June 30 23:00, for a total of 364 independant spills. Stochastic Simulation
Spring 2012, Site D (16,500 m3)

- Tracking time for each spill was15 days. Amount of Dissolved Oil

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - ] .
Figure D.2-7
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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e TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 6 hours from April 01 00:00 . . :
to June 30 23:00. Stochastic Simulation

Spring 2011, Site D (16,500 m3)

- Tracking time for each spill was 15 days. Major Components of the Mass Balance

- The major components of the mass balance are shown above. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAS | - 0 .
Figure D.2-8
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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NOTE
o TRANS MOUNTAIN OIL SPILL STUDY
- Stﬁﬂitécggrgg%tg- based on independent spills occuring every 6 hours from April 01 00:00 | Stochastic_ Simulation
- Tracking time for each spill was 15 days . Spring 2011, Site D (16,500 m?)
' Minor Components of the Mass Balance
- The minor components of the mass balance are shown above. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH JAS | - 0 .
Figure D.2-9
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from April 01 00:00 . . .
to June 30 23:00. Stochastic Simulation

Spring 2011, Site D (16,500 m3)
Statistics on Area and Thickness

- The average thickness is based on a full coverage of each grid cell that contains oil.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - 0 .
Figure D.2-10
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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49.10 Area within the P, Contour Line: 11.3 kmz2,
Area within the P, Contour Line: 1.0 km2,
Average Thickness within the P, Contour Line: 146 microns.

49.05
Average Thickness within the P, Contour Line: 220 microns.

Average Shore Oiled: 0 km.
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from April 01 00:00 - - -
to June 30 23:00. P P ¢ v P Stochastic Simulation
N _ , . S , , Spring 2011, Site D (16,500 m3)

Probability of oil presence is the percentage of simulations in which oil was present at a given location. P.__and P.. after 6 Hours

P.,: after 6 hours, there is a 50% probability for the area within the P, contour line to have been contacted. 50 90

P, after 6 hours, there is a 90% probability for the area within the Py, contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV

V13203022 AH | JAS | - 0 .

- Tracking time for each spill was 6 hours. Figure D.2-11
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE

and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013

T\TMEPworking\AH\02-SPIL L CAL C\551-Stochastic SOG_16500m3\Results_Spring2011\Tecplot\11-stochastic_map_lines 6h.lay 15 Oct 2013 16:40:25



49.10 Area within the P, Contour Line: 103.5 km2.
Area within the P, Contour Line: 9.8 km2,
Average Thickness within the P, Contour Line: 78 microns.

49.05
Average Thickness within the P, Contour Line: 125 microns.

Average Shore Oiled: 1.1 km.
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from April 01 00:00 - - -
to June 30 23:00. P P ¢ v P Stochastic Simulation
N _ , . S , , Spring 2011, Site D (16,500 m3)

Probability of oil presence is the percentage of simulations in which oil was present at a given location. P_and P.. after 12 Hours

P.,: after 12 hours, there is a 50% probability for the area within the P, contour line to have been contacted. 50 90

P4, after 12 hours, there is a 90% probability for the area within the P, contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV

V13203022 AH | JAS | - 0 .

- Tracking time for each spill was 12 hours. Figure D.2-12
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE

and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013
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49.10 Area within the P, Contour Line: 285.0 km2.
Area within the P,; Contour Line: 41.8 kmz2,
49.05 Average Thickness within the P, Contour Line: 42 microns.
Average Thickness within the P, Contour Line: 63 microns.
49.00 Average Shore Oiled: 13 km.
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NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- gtﬁﬂitécgbrggggglbased on independent spills occuring every 6 hours from April 01 00:00 Stochastic Simulation
R ) I S | Spring 2011, Site D (16,500 m3)
Probability of oil presence is the percentage of simulations in which oil was present at a given location.
P.,: after 24 hours, there is a 50% probability for the area within the P, contour line to have been contacted. Pgo and Py, after 24 Hours
P4, after 24 hours, there is a 90% probability for the area within the P , contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV
) ) . V13203022 AH | JAS | - 0 .
- Tracking time for each spill was 24 hours. Figure D.4-13
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE
and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013

T\TMEPWworking\AH\02-SPIL L CAL C\551-Stochastic SOG_16500m3\Results_Spring2011\Tecplot\13-stochastic_map_lines 24h.lay 15 Oct 2013 16:40:57



49.10 Area within the P, Contour Line: 957.5 km2.
Area within the P,; Contour Line: 66.8 kmz2,
Average Thickness within the P, Contour Line: 15 microns.

49.05
Average Thickness within the Py, Contour Line: 44 microns.

Average Shore Oiled: 63 km.
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from April 01 00:00 - - -
to June 30 23:00. P P ¢ v P Stochastic Simulation
N _ , . S , , Spring 2011, Site D (16,500 m3)

Probability of oil presence is the percentage of simulations in which oil was present at a given location. P_and P.. after 48 Hours

P.,: after 48 hours, there is a 50% probability for the area within the P, contour line to have been contacted. 50 90

P, after 48 hours, there is a 90% probability for the area within the P, contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV

V13203022 AH | JAS | - 0 .

- Tracking time for each spill was 48 hours. Figure D.2-14
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE

and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013
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- The wind stick represent winds at Saturna Island.
- The bottom graph represents the Fraser River discharge at Hope.
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NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 6 hours from July 01 00:00 . . -
to Septeber 30 23:00. Stochastic _Slmulatlon
- Probability of oil presence is the percentage of simulations in which oil was present at a given location Summer 2011, Site D (16’500 m3)
yororp P g P 9 ' Probability of Oil Presence
- Tracking time for each spill was 15 days. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAS | - 0 .
Figure D.3-2
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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NOTES

- Statistical results based on independent spills occuring every 6 hours from July 01 00:00
to Septeber 30 23:00.

- Probability of oil presence is the percentage of simulations in which oil was present at a given location.

CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Summer 2011, Site D (16,500 m3)
Shoreline Oiled Probability

- Tracking time for each spill was 15 days. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAS 0 .
Figure D.3-3
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
11 Oct 2013 14:55:33
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NOTES

- Statistical results based on independent spills occuring every 6 hours from July 01 00:00
to Septeber 30 23:00.

- Time to first contact is the minimum time, over all simulations, for oil to reach a given shore segment.

CHENT TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Summer 2011, Site D (16,500 m3)
Shoreline Time to First Contact

- Tracking time for each spill was 15 days. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAs | - 0 .
Figure D.3-4
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
11 Oct 2013 14:55:04
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from July 01 00:00 " . .
to September 30 23:00, for a total of 368 independant spills. Stochastic Simulation

Summer 2012, Site D (16,500 m3)
Length of Shoreline Contacted

- Tracking time for each spill was 15 days.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - ] .
Figure D.3-5
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 15, 2013
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from July 01 00:00 ; ; ;
to September 30 23:00, for a total of 368 independant spills. Stochastic Simulation - Summer 2012

Site D (16,500 m3): Length of
Shoreline Contacted Per Coastal Class

- Tracking time for each spill was 15 days.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - ] .
Figure D.3-6
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 15, 2013
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NOTES e TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 6 hours from July 01 00:00

to September 30 23:00, for a total of 368 independant spills. Stochastic Simulation
Summer 2012, Site D (16,500 m3)

- Tracking time for each spill was15 days. Amount of Dissolved Oil

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - ] .
Figure D.3-7
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 15, 2013
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o TRANS MOUNTAIN OIL SPILL STUDY
- t%tast(ies;it((:ea;)lerreggItzsst:)(f;lg.ed on independent spills occuring every 6 hours from July 01 00:00 Stochastic _Simulation
Tracking time for each soill was 15 d Summer 2011, Site D (16,500 m3)
acking fime foreach spiitwas 1> 6ays. Major Components of the Mass Balance
- The major components of the mass balance are shown above. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH JAS | - 0 .
Figure D.3-8
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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- %taét(ies;it(é%lgreggltzsst:)gg-ed on independent spills occuring every 6 hours from July 01 00:00 Stochastic _Simulation
- . Summer 2011, Site D (16,500 m3)
- Tracking time for each spill was 15 days. Minor Components of the Mass Balance
- The minor components of the mass balance are shown above. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH JAS | - 0 .
Figure D.3-9
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from July 01 00:00 . . .
to Septeber 30 23:00. Stochastic Simulation

Summer 2011, Site D (16,500 m3)
Statistics on Area and Thickness

- The average thickness is based on a full coverage of each grid cell that contains oil.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - 0 .
Figure D.3-10
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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49.10 Area within the P, Contour Line: 13.0 km2.
Area within the P, Contour Line: 1.3 kmz2,
49.05 Average Thickness within the P, Contour Line: 132 microns.
Average Thickness within the P, Contour Line: 202 microns.
49.00 Average Shore Oiled: 0 km.
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48.55
. . |
-123.00 -122.20
Longitude
NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 6 hours from July 01 00:00 - - -
to Sepember 30 23:00. P P gevery Y Stochastic Simulation
N _ , . S , , Summer 2011, Site D (16,500 m3)
Probability of oil presence is the percentage of simulations in which oil was present at a given location. P_ and P.. after 6 Hours
P.,: after 6 hours, there is a 50% probability for the area within the P, contour line to have been contacted. 50 90
P, after 6 hours, there is a 90% probability for the area within the Py, contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV
) ) ) V13203022 AH | JAS | - 0 .
- Tracking time for each spill was 6 hours. Figure D.3-11
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE
and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013
15 Oct 2013 16:32:30
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49.10 Area within the P, Contour Line: 118.3 km2.
Area within the P, Contour Line: 13.8 km2.
Average Thickness within the P, Contour Line: 67 microns.

49.05
Average Thickness within the P, Contour Line: 105 microns.

Average Shore Oiled: 1 km.
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from July 01 00:00 - - -
to September 30 23:00. Stochastic Simulation
N _ , . S , , Summer 2011, Site D (16,500 m3)

Probability of oil presence is the percentage of simulations in which oil was present at a given location. P_ and P.. after 12 Hours

P.,: after 12 hours, there is a 50% probability for the area within the P, contour line to have been contacted. 50 90

P4, after 12 hours, there is a 90% probability for the area within the P, contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV

V13203022 AH | JAS | - 0 .

- Tracking time for each spill was 12 hours. Figure D.3-12
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE

and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013

T\TMEPWworking\AH\02-SPIL L CAL C\551-Stochastic SOG_16500m3\Results Summer2011\Tecplot\12-stochastic_map_lines_12h.lay 15 Oct 2013 16:32:47



49.10 Area within the P, Contour Line: 364.2 km2.
Area within the P,; Contour Line: 48.8 km2,
Average Thickness within the P, Contour Line: 34 microns.

49.05
Average Thickness within the Py, Contour Line: 57 microns.

Average Shore Oiled: 14.7 km.
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from July 01 00:00 - - -
to September 30 23:00. Stochastic Simulation
N _ , . S , , Summer 2011, Site D (16,500 m3)

Probability of oil presence is the percentage of simulations in which oil was present at a given location. P_ and P.. after 24 Hours

P.,: after 24 hours, there is a 50% probability for the area within the P, contour line to have been contacted. 50 90

P4, after 24 hours, there is a 90% probability for the area within the P , contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV

V13203022 AH | JAS | - 0 .

- Tracking time for each spill was 24 hours. Figure D.3-13
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE

and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013

T\TMEPWworking\AH\02-SPIL L CAL C\551-Stochastic SOG_16500m3\Results Summer2011\Tecplot\13-stochastic_map_lines_24h.lay 15 Oct 2013 16:33:00



49.10 Area within the P, Contour Line: 1032.7 kmz2,
Area within the P,; Contour Line: 65.8 kmz2,
Average Thickness within the P, Contour Line: 15 microns.

49.05
Average Thickness within the P, Contour Line: 46 microns.

Average Shore Oiled: 77.5 km.
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from July 01 00:00 . . .

to September 30 23:00. Stochastic Simulation

N . . . T . . Summer 2011, Site D (16,500 m3)

Probability of oil presence is the percentage of simulations in which oil was present at a given location. P. and P.. after 48 Hours

P.,. after 48 hours, there is a 50% probability for the area within the P, contour line to have been contacted. 50 90

P, after 48 hours, there is a 90% probability for the area within the P, contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV

V13203022 AH | JAS | - 0 .

- Tracking time for each spill was 48 hours. Figure D.3-14
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE

and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013
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- The wind stick represent winds at Saturna Island.
- The bottom graph represents the Fraser River discharge at Hope.
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- Statistical results based on independent spills occuring every 6 hours from October 01 00:00
to December 31 23:00, for a total of 368 independant spills.

- Probability of oil presence is the percentage of simulations in which oil was present at a given location.

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Fall 2011, Site D (16,500 m3)
Probability of Oil Presence

- Tracking time for each spill was 15 days. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAS 0 .
Figure D.4-2
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
11 Oct 2013 11:53:53
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NOTES

- Statistical results based on independent spills occuring every 6 hours from October 01 00:00
to December 31 23:00, for a total of 368 independant spills.

- Probability of oil presence is the percentage of simulations in which oil was present at a given location.
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TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Fall 2011, Site D (16,500 m3)
Shoreline Oiled Probability

- Tracking time for each spill was 15 days. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAs | - 0 .
Figure D.4-3
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
11 Oct 2013 11:54:33
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NOTES CLIENT

- Statistical results based on independent spills occuring every 6 hours from October 01 00:00
to December 31 23:00, for a total of 368 independant spills.

- Time to first contact is the minimum time, over all simulations, for oil to reach a given shore segment.

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation
Fall 2011, Site D (16,500 m3)
Shoreline Time to First Contact

- Tracking time for each spill was 15 days. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH | JAS | - 0 .
Figure D.4-4
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
11 Oct 2013 11:55:11
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from October 01 00:00 " . .
to December 31 23:00, for a total of 368 independant spills. Stochastic Simulation

Fall 2011, Site D (16,500 m3)
Length of Shoreline Contacted

- Tracking time for each spill was 15 days.

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - ] .
Figure D.4-5
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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NOTES

- Statistical results based on independent spills occuring every 6 hours from October 01 00:00
to December 31 23:00, for a total of 368 independant spills.

- Tracking time for each spill was 15 days.

CLIENT

TRANS MOUNTAIN OIL SPILL STUDY

Stochastic Simulation - Fall 2011
Site D (16,500 m3): Length of
Shoreline Contacted Per Coastal Class

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - 0 .
Figure D.4-6
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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NOTES o TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 6 hours from October 01 00:00

to December 31 23:00, for a total of 368 independant spills. Stochastic Simulation
Fall 2011, Site D (16,500 m3)

- Tracking time for each spill was15 days. Amount of Dissolved Oil

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - ] .
Figure D.4-7
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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o TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 6 hours from October 01 00:00 . . -
to December 31 23:00, for a total of 368 independant spills. StOChaSt_IC Simulation
racking fime for each <oill was 15 d Fall 2011, Site D (16,500 m3)
acking time for each spiwas 25 aays. Major Components of the Mass Balance
- The major components of the mass balance are shown above. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH JAS | - 0 .
Figure D.4-8
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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NOTE
o TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 6 hours from October 01 00:00 . . -
to December 31 23:00, for a total of 368 independant spills. StOChaSt_IC Simulation
racking fime for each <oill was 15 d Fall 2011, Site D (16,500 m3)
acking time for each spiwas 25 aays. Minor Components of the Mass Balance
- The minor components of the mass balance are shown above. PROJECT NO. DWN | CKD | APVD | REV
V13203022 AH JAS | - 0 .
Figure D.4-9
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from October 01 00:00 . . .
to December 31 23:00. Stochastic Simulation

Fall 2011, Site D (16,500 m3)

- The average thickness is based on a full coverage of each grid cell that contains oil. Statistics on Area and Thickness

PROJECT NO. DWN | CKD |APVD | REV
V13203022 AH | JAS | - 0 .
Figure D.4-10
STATUS OFFICE DATE
ISSUED FOR USE EBA-VANC October 4, 2013
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49.10 Area within the P, Contour Line: 12.0 km2.
Area within the P, Contour Line: 1.0 km2,
49.05 Average Thickness within the P, Contour Line: 142 microns.
Average Thickness within the P, Contour Line: 216 microns.
49.00 Average Shore Oiled: 0.1 km.
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NOTES CLIENT
_ TRANS MOUNTAIN OIL SPILL STUDY
- Statistical results based on independent spills occuring every 6 hours from October 01 00:00 - - -
to December 31 23:00, for a total of 368 independant spills. StOChaSt_|C Simulation
o , S , , Fall 2011, Site D (16,500 m?3)
Probability of oil presence is the percentage of simulations in which oil was present at a given location. P._ and P.. after 6 Hours
P.,: after 6 hours, there is a 50% probability for the area within the P, contour line to have been contacted. 50 90
P, after 6 hours, there is a 90% probability for the area within the Py, contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV
V13203022 AH JAS | - 0 .
- Tracking time for each spill was 6 hours. Figure D.4-11
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE
and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013
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49.10 Area within the P, Contour Line: 104.3 km2.
Area within the P, Contour Line: 8.3 km2,
Average Thickness within the P, Contour Line: 74 microns.

49.05
Average Thickness within the Py, Contour Line: 126 microns.

Average Shore Oiled: 1.2 km.
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from October 01 00:00 - - -
to December 31 23:00, for a total of 368 independant spills. StOChaSt_|C Simulation
o , S , , Fall 2011, Site D (16,500 m?3)

Probability of oil presence is the percentage of simulations in which oil was present at a given location. P_ and P.. after 12 Hours

P.,: after 12 hours, there is a 50% probability for the area within the P, contour line to have been contacted. 50 90

P4, after 12 hours, there is a 90% probability for the area within the P, contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV

V13203022 AH | JAS | - 0 .

- Tracking time for each spill was 12 hours. Figure D.4-12
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE

and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013
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49.10 Area within the P, Contour Line: 308.0 km2.
Area within the Py, Contour Line: 36.25 km2.
Average Thickness within the P, Contour Line: 37 microns.

49.05
Average Thickness within the Py, Contour Line: 62 microns.

Average Shore Oiled: 13 km.
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from October 01 00:00 . . .

to December 31 23:00, for a total of 368 independant spills. Stochastic Simulation

o , o , , Fall 2011, Site D (16,500 m3)

Probability of oil presence is the percentage of simulations in which oil was present at a given location. P. and P.. after 24 Hours

P.,. after 24 hours, there is a 50% probability for the area within the P, contour line to have been contacted. 50 90

P4, after 24 hours, there is a 90% probability for the area within the P , contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV

V13203022 AH | JAS | - 0 .

- Tracking time for each spill was 24 hours. Figure D.4-13
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE

and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013
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49.10 Area within the P, Contour Line: 929.7 km2,
Area within the P,; Contour Line: 58.8 km2,
Average Thickness within the P, Contour Line: 14 microns.

49.05
Average Thickness within the Py, Contour Line: 43 microns.

Average Shore Oiled: 63 km.
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e TRANS MOUNTAIN OIL SPILL STUDY

- Statistical results based on independent spills occuring every 6 hours from October 01 00:00 - - -

to December 31 23:00, for a total of 368 independant spills. StOChaSt_|C Simulation

o , S , , Fall 2011, Site D (16,500 m?3)

Probability of oil presence is the percentage of simulations in which oil was present at a given location. P_ and P.. after 48 Hours

P.,: after 48 hours, there is a 50% probability for the area within the P, contour line to have been contacted. 50 90

P, after 48 hours, there is a 90% probability for the area within the P, contour line to have been contacted. PROJECT NO. DWN | ckD |APVD | REV

V13203022 AH | JAS | - 0 .

- Tracking time for each spill was 48 hours. Figure D.4-14
- The average thickness is based on a full coverage of each grid cell that contains oil STATUS OFFICE DATE

and within the contour line. ISSUED FOR USE EBA-VANC October 4, 2013
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