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1 Introduction

Northern Gateway is committed to devel oping emergency response plansin the unlikely event of a spill.
As part of environmental mitigation, Northern Gateway examines possible accidents and malfunctions
and ways in which to limit any adverse effects. Oil spills from the pipelines were therefore considered
with the objective of formulating strategies and tactics to reduce the potential effects of a spill. Qil spill
contingency planning mitigates the potential effects of spills by establishing policies and procedures for
emergency response.

Spill contingency planning for a pipeline must consider how to effectively respond to spills that reach
flowing water. Northern Gateway has undertaken an analysis of watercourses crossed by the proposed
pipeline right-of -way (RoW) and possible spill response strategies and tactics as part of an overall oil spill
contingency plan for active pipeline operations.

The River Control Points for Qil Spill Response Technical Data Report (TDR) focuses on identifying,
and gathering information on, potential spill response control points along watercourses crossed by the
proposed pipeline RoW. The development of river control pointsfor the Project is consistent with
Enbridge' s operating procedures (Operations & Maintenance Procedures Book 7: Emergency Response
[Enbridge Pipelines Inc. 2009]). Tactics sheets for control points provide detailed information for first
responders and are incorporated into pipeline spill contingency plans, similar to geographic response
plans (GRPs) for marine aress.

POLARIS surveyed 13 watercourse crossings in October 2005, representing a range of watercourse sizes,
ecosystems, and land uses. Potential control points downstream of pipeline watercourse crossings that
could be used as viable spill response locations were identified. The work entailed selection of 10 of the
13 rivers, aerial video survey of the selected rivers (from the pipeline watercourse crossing to
approximately 10 to 20 km downstream), and preparation of example site tactics sheets. The tactics sheets
are used to depict site characteristics, access and initial spill response information for first responders.
Tactic sheets will be revised after al the control points have been ground truthed. The specific location of
control points may change based on information collected during ground surveys. The preliminary ten
watercourse crossings addressed in the TDR provide a sample of the detailed spill planning effort that
would be undertaken for all sensitive watercourse crossings prior to project start-up.

1.1 Objectives

The purpose of thisreport is to describe the steps taken to develop oil spill response (OSR) tactics sheets
for theidentified control points on select watercourse crossings. The process followed for this study is
intended to form the basis for subsequent field studies and OSR planning for al sensitive watercourses
along the pipeline RoW.

2010 Page 1-1
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The abjective of control pointsisto identify pre-planned locations where spill responders can safely and
effectively deploy OSR equipment to intercept and limit downstream movement of oil on awatercourse.
Depending on the specific conditions at the time of a spill, one or more control points may be
implemented as part of aresponse. Control points are intended to:

1. protect sensitive areas downstream
2. providelocationsfor oil removal and collection

Typicaly, OSR entails multiple parallel and simultaneous activities including:
e source control (valve closures, clamping and pipeline drain-down)

e near source response (containment using berms and dams, and recovery using pumping and
skimming)

e downstream response (control points)

Page 1-2 2010
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2 Methods

2.1

211

Study Areas

Study Area for Existing Data Review

The study areafor control points on rivers spans the length of the pipeline route from Bruderheim,
Albertato Kitimat, British Columbia. Key watercourses crossed by the pipeline RowW were determined for
Albertaand British Columbia (see Figure 2-1). Characteristics of therivers are given in Table 2-1 to
demonstrate the range of watercourses crossed by the Project. Ten target rivers and four possible
alternatives were identified for the field program.

Table 2-1 Selection Considerations for Representative Rivers
Fisheries? - Hydrology
River Salmonids or Interest Land Use
Selection® | Watershed Tributary Red-listed Fisheries - Sensitivity (Rank) Interest
British Columbia Rivers
Y Kitimat Hunter CO, CM, CH, DV are a blue-listed 8 4
River Creek RB, DV species in the Kalum
Forest District.
A Kitimat Cecil Creek | CH, CM, CO, Probably the most
River ACT, CT productive tributary of
Fluvial, DV, the Kitimat River.
ADV, PK, RB,
ST
Y Copper Clore River | CH, CO, DV, DV and BT are blue- 3
River MW, ST, WST, | listed species, and MW
BT is an S4 yellow-listed
species to be monitored
in the Kalum Forest
District.
Y Morice Morice CO, PK, CH, Sensitive fish stock - 9
River River SK, ST, RB, genetic strain of
DV, CM, BT, diminutive ST. DV and
LT, MW, PW BT are blue-listed
species. MW is an S4
yellow-listed species to
be monitored.
Y Stuart River | Stuart River | CH, SK, KO, Sensitive fish stock (CH) 1 4
WSG, BB, DV, | and habitat. WSG are a
RB, WF, PK? red-listed species and
(very low DV are a blue-listed
escapement species in the Fort St.
from 1985 - James Forest District.
1993)
A Crooked Crooked RB, DV, LW, 4
River River MW
2010 Page 2-1
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Table 2-1 Selection Considerations for Representative Rivers (cont’d)
Fisheries® - Hydrology
River Salmonids or Interest Land Use
Selection® | Watershed Tributary Red-listed Fisheries - Sensitivity (Rank) Interest
British Columbia Rivers
Y Parsnip Parsnip GR, MW, RB, GR (Williston Watershed 4 4
River River BT, LW, DV population) are a red-
listed species, and BT is
a blue-listed species in
the Prince George
Forest District. Other
populations of GR are
S4 yellow-listed species
to be monitored.
Y Murray Murray GR, MW, BT BT is a blue-listed 7 4
River River species in the Peace
Forest District.
Alberta Rivers
Y Athabasca Two Creek
Y Wapiti River
A Simonette
River
Y Athabasca | Athabasca 2 4
River
A Pembina 4
River
Y Saskatche- | North 10 4
wan Saskatche-
wan River
NOTES:

ty- yes, selected as a representative river for OSR surveys and tactics; A- alternative representative river

2BT = bull trout; CH = Chinook salmon; CM = chum salmon; CO = coho salmon; DV = Dolly Varden; GR = Arctic
grayling; KO = kokanee; LT = lake trout; LW = lake whitefish; MW = mountain whitefish; PK = pink salmon; PW =
pygmy whitefish; RB = rainbow trout; SK = sockeye salmon; ST = steelhead; white sturgeon; (winter-run) steelhead,;

BB = burbot; ADV = anadromous dolly varden; CT = cutthroat trout; ACT = anadromous cutthroat trout

SOURCE for information on river characteristics: BC MoE 2007 (internet site)

Page 2-2
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2.1.2 Study Area for Field Surveys

Theten rivers and four aternates selected by the GEM team were the focus of an aerial video survey in
October 2005 (see Section 2.2). Due to conditions encountered during the field surveys, the Simonette
River was not surveyed.

Subsequent to the aeria video survey, two rivers were chosen for detailed response planning in the event
of spills: Hunter Creek—Kitimat River was selected to represent a fast-flowing system and the Crooked
River selected as a slower-flowing (see Volume 7B). Ground surveys were conducted at the identified
control pointsfor these two riversin May 2009.

2.2 Review of Existing Data Sources

Much of the information gathered to characterize the rivers and streams was obtained from the GEM
hydrology team. Key information in the river crossing database includes:

e water users & licences
o discharge volumes and calculated current speeds
o key species and sensitive timing

Additional information on oil spill response (OSR)-related topicsis present, such as:

o distances from pump stations and possible OSR equipment sites based on different iterations of the
pipeline RoW

e |ocations of pump stations, valve sites and maintenance sites

e pipdinedesign criteria

2.3 Field Surveys
Two field survey programs were carried out for river control point (CP) mapping:

e 2005 ageria video survey
e 2009 ground survey of control points on Crooked River and Hunter Creek—Kitimat River

2.3.1 Aerial Video Surveys
The aobjective of the aeria video survey was to:

e provide basdline information on watercourse crossings

e obtain oblique video imagery of rivers at, and downstream of, the proposed watercourse crossings
e assessriver characteristics and access for potential OSR

e obtain river-use information for selected watercourse crossings

Thistask included collection of low-altitude aerial videotape coverage and commentary from
approximately 5 km upstream to between 10 and 20 km downstream. The aeria video and voice
commentary provided the basis for a watercourse crossing database and for OSR tactics sheets

(see Appendix C). Digital video, combined with GPS and date/time stamps, can be reviewed repeatedly

Page 2-4 2010
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during development of OSR plans aswell as at the time of a spill or for spill response exercises
(Figure 2-2; Table 2-2). All video has been geo-referenced using GPS receivers during flight.

Table 2-2 Aerial video survey
Survey Date
River (Video Tape #) Survey Team Comments
Two Creek 4 Oct. 05 small meandering remote stream; low probability
(#1) of oil reaching the Athabasca River
Athabasca River 4 Oct. 05 difficult river for operations due to meandering and
(#2) braided character
Pembina River 4 Oct. 05 remote river; access at cottage community
(#3) downstream
North Saskatchewan 4 Oct. 05 straight river through industrial area
River (#4)
Wapiti River 5 Oct. 05 incised river in misfit valley
(#5)
Clore River 5 Oct. 05 extremely turbulent and remote river with falls and
(#6) rapids: zero access
Murray River 5 Oct. 05 remote area below falls; access at bridge near
#7) Tumbler Ridge
Parsnip River 5 Oct. 05 remote area; access just above RoW at bridge;
(#8) then several access points at downstream bridges
Crooked River 5 Oct. 05 flows through wetland for ~ 1-2 km into Davis
(#9) Lake; good ramp immediately east of river mouth
at lake
Stuart River 6 Oct. 05 no access (?) from upstream at Fort St. James
(#10) because rapids between Fort St. James and RoW,
two access points through private properties just
south of RoW; next ~ 25 km at small 10-house
community
Morice River 6 Oct. 05 good access < 1 km above RoW; rapids ~ 1 km
(#11) below RoW; access at campground ~ 3 km; next
is at campground near Houston
Cecil Creek 6 Oct. 05 meandering misfit stream in forest; access at road
(#12) half-way between RoW and Kitimat River
Hunter Creek — Kitimat 6 Oct. 05 turbulent river with rapids; Hunter Creek drains
River (#13) into Kitimat River which has a number of
downstream access points
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(Athabasca River)

(Murray River)

Figure 2-2 Example stills from aerial video imagery
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2.3.2 Ground-truth Surveys

The aobjectives of the ground-truth surveys were to:

¢ confirm the control point information obtained from interpreted aerial video imagery
e revise and confirm response tactics developed from aeria surveys

o characterize details of control points for spill examples along the Crooked River and Hunter Creek—
Kitimat River

Ground-truth surveys comprised:

e visua siteinspections

e photography
e site access assessments for OSR purposes
o flow-velocity measurements

Results of the ground-truth surveys have been added to the rivers OSR database and incorporated into
control point tactics sheets (Table 2-3).

Table 2-3 Ground surveys at select rivers and control points
River & Site CcP Survey Date Survey Team Comments
Crooked River C2 26 May 2009 | Campground access and decent packed gravel soil boat ramp.

Access road can accommodate all vehicles. On-water response in
summer; response on ice in winter.

Crooked River C6 26 May 2009 | Adjacent to highway requires traffic control if used for OSR
operations. Boom vane recommended.
Crooked River C5(?) | 26 May 2009 | Good access to Davie Lake. Check with participating Aboriginal

groups regarding access. Access may require some widening or
brush cuts for larger vehicles.

Hunter Creek H1 26 May 2009 | Approximately 300 m downstream of proposed RoW; would serve

FS Road Bridge as near source containment; decent dirt road; likely would need
damming

Kitimat River K1 27 May 2009 | High timber bridge; campsites on left bank downstream with

ES Rec Road reasonable river access; turbulent flow at bridge; possible pools at

Bridge downstream end of campsite area

Kitimat River K2 27 May 2009 | Highway access; DFO boat ramp; campground. Shallow water

Hwy 25 Bridge operations; boom vane and/or pulley system for boom deployment

Kitimat River K3 27 May 2009 | Relocated aerial K3 upstream approximately 600 m; access along

Hwy 25 Point Bar highway difficult and steep bank. New K3 is on point bar with easy
access from highway. Boom vane.

Kitimat River K9 28 May 2009 | Best access is from park on right bank immediately downstream of

Haisla Bridge bridge. Boat ramp, low bank. Jet boat operations and/or boom
vane. Water wells on left bank approximately 400 m downstream
of bridge.
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3

3.1

Results of Baseline Investigations

Control Point Identification

Control points were identified by the aerial survey team based on access points, distances downstream of
the proposed watercourse crossing, and river characteristics (Table 3-1). A full list of the potential control
points for each river and associated commentsis provided in Appendix A. Tactics sheets have not been
prepared for al control points; the focus has been placed on identification of at least two preferred options
for each river (Table 3-1).

Table 3-1 Control Points Selected for Representative Rivers
Item Prov. River Control Points | Stream Order* Drainage Topo. Sheet
(km?)
1 BC Hunter-Kitimat K2, K3, K9 >5 65 (Hunter Ck) 103i
1990 (mouth)
2 BC Clore N/A 25 550 93| & 103i
3 BC Morice MR4, MR5 =5 1,986 93l
4 BC Stuart S5 25 14,600 93j & 93k
5 BC Parsnip P2, P4 >5 1,240 93j
6 BC Murray M4, M5 >5 1,170 93i & 93p
7 AB Wapiti W3, W9, W1il, 25 5,770 831 & 83m
w13
8 AB Two Creek TC4, TC6 >5 156 83k
9 AB Athabasca A6, A12 25 31,250 83
10 AB N. Sask. NS4, NS6, NS7, | 25 31,230 83h
NS8
A2 BC Crooked C2,Cé6 25 580 93j
A4 AB Pembina PMB4, PMB8 =5 4,960 83g
NOTE:

! The stream order of a stream segment describes its position and approximate size with respect to its drainage
network. First order streams are headwater streams that have no tributaries. A second order stream is formed
where two first-order streams join; a third-order stream is formed where two second-order streams join, etc. The

confluence of a second-order stream with a first-order stream remains a second-order stream.

Control point selection follows general guiding principles used for spill response planning on other
Enbridge pipeline routes, as per Enbridge’ s Operations & Maintenance Procedures Book 7 (Enbridge

Pipelines Inc. 2009). The main criteriafor selection of control points are:

e sitesshould be located downstream of the watercourse crossing and at distances that can be reached
in atwo- to four-hour-response time

e sites should have reasonable land access

e sites should have avail able working space for staging equipment and personnel

2010
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o ideally, river flow should be slow or pooled, and/or with back eddies rather than turbulent flow
conditions

o ideally, sites should have public access, low banks, and should not be heavily vegetated

3.2 River Control Points Database

Control point information is listed in a series of tables (see Appendix B) linked as a Microsoft Access
database. A control point report template was prepared such that key information could be presented for
each site and added as part of the compiled control point tactics sheet set.

Information on each control point data report fallsinto one of four general categories:

Sitelocation

Site access

River characteristics
Environmental sensitivities

The following pipeline design-related information is based on information made available as of December
2009. Locations of pipeline maintenance sites will aso be considered as potentia sites for maintaining
OSR equipment.

o KPinformation (for pipeline watercourse crossings and drainage boundaries)
e |ocations of pump stations and potential OSR equipment storage sites (OSR caches) (Table 3-2)

Table 3-2 Locations of Pump Stations (and Potential OSR Caches)
Location KP Location KP
(Route R) (Route R)

Bruderheim 0 Fort St James 824.5
Whitecourt 203.2 Burns Lake 925.5
Smoky River 400.6 Houston 1002.0
Tumbler Ridge 598.1 Clearwater 1124.7
Bear Lake 716.0 Kitimat 1172.2

3.3 Control Point Tactics Sheets

Tactics sheets for each control point contain:

e asite database report

o |ocation maps (at both 1:250,000 and 1:50,000 scal es on topographic base maps)
e tactics sheet aerial photos and OSR abjectives, strategies and tactics

e ground photos of tactical OSR sites with graphic representation of OSR strategies and tactics (only
where ground surveys have been compl eted)

All tactics sheets are presented in Appendix C.

Page 3-2 2010
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4 Proposed Additional Surveys

The following are proposed as recommended additional surveys and tasks considered necessary for OSR

planning and readiness prior to start-up of pipeline operations. The proposed work islisted in order of

priority:

1. conduct ground-truth surveys at pre-identified potential control points (CPs) for site characterization
and to verify worksite suitability

2. identify watercourse-gauging locations that can be used to assess water levels and relate water level to
flow-velocity data obtained during ground surveys

3. compare listed potential CPs with updated pipeline routing to identify data gapsin existing aerial
video surveys

4. list and prioritize watercourse crossings for aerial video surveys and preliminary selection of CPs.
5. conduct ground-truth work at identified primary CPs.

6. conduct workshops, similar to GRPs, to obtain feedback from participating Aboriginal groups and
local stakeholders with respect to:

e control point site suitability

o feasihility and effectivenessfor oil containment and recovery
e accesslimitations

e land ownership

e updating information on environmental sensitivities
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Table A-1 North Saskatchewan River: Aerial Videotape GAT05-04
Frame Time GPS Comment
225210 and 53 33.700 NS1 - Access upstream of RoW next to sewage treatment plant on
233903 113 25.184 right (south) bank on north side of road bridge with boat ramp (1B)
233713 53 33.550 Potential access on right (south) bank by stream next to refinery
113 23.302 storage tanks (3/4B)
225344 53 33.055 Pedestrian path in park on left (north) bank follows river for some way
113 22.779 (7 4A)
22 5550 and 53 35.947 Dirt track goes down to river on left (north) bank — limited staging (2C)
233428 113 21.763
22 57 20 and 53 35.997 Possible access could be created through field on left (north) shore
233258 113 19.106 (3/4C)
233340 53 36.670 Potential access on right (south) bank by powerlines (3/4B)
113 20.570
233122 53 37.844 NS2 - Dirt road access and launch site on right (south) bank (3/4B)
113 19.782
2259 44 53 38.137 NS3 - Dirt road access on left (north) bank through farm — limited
113 18.439 staging (2C)
2330 46 53 38.525 Dirt road access to water line with staging on right (south) bank
113 19.077 (3/4B)
233032 53 38.687 Dirt road access to water line on left (north) bank (3/4B)
113 18.624
232948 53 39.248 Dirt road access to water line on left (north) bank (3/4B)
113 17.636
2302 23 and 53 40.965 NS4 - Road access with dirt boat ramp and staging on right
2327 36 113 16.230 (south) bank (2A)
230331 and 53 41.827 NS5 - Potential access on left (north) bank by old bridge supports
2326 38 113 14.518 — limited staging (3C); better than next access at road bridge
230355 and 5342.201 Access on left (north) bank by all-weather road bridge (3C/4)
232326 113 13.928
2306 55 and 53 45.503 NS6 - Access and staging on left (north) bank from dirt road
232320 113 09.686 adjacent to railway bridge (3B)
232252 53 46.245 Dirt road access to water line on left (north) bank near small stream
113 10.321 potential collection point (3/4B)
232232 53 46.602 Dirt road access to water line on left (north) bank (3/4B)
113 09.874
2307 53 and 53 46.546 Potential access on left (horth) bank by powerlines (3/4B)
232208 113 08.446
2309 01 and 53 47.809 Potential access on left (north) bank through field (3/4B); next to two
232056 113 07.004 islands
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Table A-1 North Saskatchewan River: Aerial Videotape GAT05-04 (cont’'d)
Frame Time GPS Comment

2320 06 53 49.106 NS7 - Access on left (north) bank from dirt road — small “cove” for
113 07.356 boat launch (3/4B)

231109 53 50.597 Potential dirt road access to water line on left (north) bank just north
113 04.265 of refinery (3/4B)

231243 53 52.062 Potential dirt road access to water line on left (north) bank (3/4B)
113 01.441

231329 53 52.392 Potential dirt road access and dirt boat launch to water line on left
112 59.778 (north) bank; all weather road approx. 1 km inland (3/4B)

231559 53 53.024 Potential dirt road access to water line on right (south) bank (3/4B)
113 00.291

2314 17 5353.104 NS8 - Access via track on left (north) bank of all-weather road
112 57.765 (Highway 38) bridge (3/4C)

Table A-2 Pembina River: Aerial Videotape GAT05-03

Frame Time GPS Comment

2053 30 5351.115N P1 - Upstream access above Pipeline RoW: right bank through junk
114 57.450 W | yard; high bank, could make access (3C)

2054 30 and 5351.446 P2 - Track on left bank above RoW with access from field (3/4C)

211805 114 56.019

20 54 46 and 5351.804 Farm access on right bank above RoW in left frame; no road evident

2117 47 114 55.844 (3/4 C) — RoW visible in center right frame

205552 and 53 52.076 Pipeline RoW crosses river — boulder in mid channel

211731 114 56.968

2056 34 53.52.065 P3 - Farm access to north bank with dirt road (3C)

and 21 1541 114 55.458

2058 10 53.53.341 SANGUDO - railroad bridge — high bank and no evident access
114 54,514

2114 27 53 53.404 P4 - SANGUDO - access via dirt ramp on south bank from
114 55.422 baseball fields (2/4A)

2059 00 53 53.439 SANGUDO - 2 road bridges - no evident access but could create
114 53.957 access on north side of the Northern of the two bridges(3/4B)

2059 32 53 53.838 P5 - Dirt road on left (north) bank runs parallel to river for some way;
114 52.856 potential to create access (3/4B)

2102 44 53 55.138 P6 - Access down a high bank from farm — unimproved road very
114 45.801 close by with access through farm (3/4C)

210302 53 55.245 P7 - Dirt road on left (north) bank runs parallel to river for some way;
114 45.109 potential to create access (3/4B)
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Table A-2 Pembina River: Aerial Videotape GAT05-03 (cont’d)
Frame Time GPS Comment

210512 and 53 55.423 P8 - ALL-WEATHER ROAD BRIDGE; unimproved access on right

2107 04 114 40.525 (south) bank (3/4B)

21 08 56 53 56.095 Dirt track from dirt road to river point bar on north shore; potential to
114 44.030 create access (3/4C)

2109 37 53 55.756 Access on north shore and potential staging through farm (3B)
114 45.420

Table A-3 Athabasca River: Aerial Videotape GAT05-02

Frame Time GPS Comment

195301 and | 5408.823 Al — Whitecourt: concrete boat launch, good staging in park above

1953 29 115 42.335 RoW; access is next to trailer park (1A)

19 38 40 54 09 248 A2 - Good access, launch area and staging from dirt road to point bar
115 40.590 above RoW on right bank (3/4B)

193738and | 54 10.163 A3 - Good access from RoW dirt road on right bank above RoW; may

1939 04 115 40.433 require improvement (3/4B)

1842 35and | 54 09.719 Pipeline RoW; no visible access or tracks

184325 115 35.984

184511 54 09.192 A4 - Potential access to multi-channel system on right (south) bank
115 32.897 through farm field; would require improvement (3/4B)

1846 39 and | 54 09.477 A5 - Possible access on right (south) bank through woods; would

193328 115 29.782 require improvement; inland road not visible (3/4B)

184947 and | 54 08.968 Dirt road access to point bar on left (north) bank (3B)

193118 115 24.157

1850 11 and | 54 09.217 A6 - Access, boat launch, and good staging on right (south) bank of

193052 115 23.318 road bridge (3B)

1851 29 54 08.896 AT - Access (dirt road) and good staging on point bar left (north) bank;
115 20.926 access road not visible in woods (3/4B)

1859 12 54 12.052 A8 - Potential access on right (south) bank from dirt road; low bank (~1-
115 04.848 2 m) would require improvement (3/4B)

19 00 44 54 13.703 A9 - Possible access on right (south) bank through woods; would
115 02.272 require improvement (3/4B)

19 0508 54 17.849 A10 - Possible access on left (north) bank through woods from dirt road,;
114 55.783 low bank (~1-2 m); requires improvement (3/4B)

19 14 43 54 18.937 All - Possible access on left (north) bank through woods from dirt
114 53.214 track; would require improvement (3/4C)

1911 05and | 54 19.058 A12 - Access, boat launch, good staging at Holmes Crossing on

191149 114 46.861 right (south) bank of all-weather road bridge (3B)
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Table A-4 Two Creek: Aerial Videotape GAT05-01
Frame Time GPS Comment

17 08 49 and 54 17.969 TC1 - Pipeline RoW: access from Highway; easier access from east

17 09 45 and 116 19.362 rather than west (3B)

17 38 27

171151 54 16.945 TC2 - potential staging area: open non-wooded area; helicopter access
116 18.643 | only (3B)

17 17 28 54 15.680 TC3 - RoW crosses stream; track but no road visible (3B) just above
116 15.196 confluence with Athabasca River

171752 54 15.358 confluence with Athabasca River
116 15.543

17 20 10 and 54 14,713 TC4 - access at RoW with adjacent dirt roads on both banks (3B)

173443 116 13.398

17 3403 54 14.795 potential access to left bank from dirt road (3B)
116 11.595

17 21 56 54 14.260 TC5 - access at RoW with adjacent dirt road on right bank (3B); unable
116 11.391 to see if access to RoW on left bank

17 27 49 54 12.355 TC6 - good access from road bridge with staging on both banks (3B)
116 03.975

Table A-5 Wapati River: Aerial Videotape GAT05-05

Frame Time GPS Comment

171317 54 53.169 Pipeline RoW — no access; high relief
119 37.808

17 16 29 54 55.141 ? access point on dirt track through woods on left (west) bank — no
119 39.457 visible inland road/track (3/4C)

17 18 55 and 54 57.593 dirt track zig zags down valley side from farm to river bank and point

191006 119 35.528 bar on left bank (3/4C)

17 2019 and 54 57.343 W1 - dirt track zig zags down valley side to river bank and point bar on

19 06 28 119 32.434 left bank (3/4C) - vehicle (SUV) — probable access from quarry

17 22 27 and 54 58.200 W?2 - road access near small community (~36 houses) on left shore

190424 11927.951 | (2A)

17 23 15 and 54 58.794 W3 - road access and 3 or 4 boat launches at small community (~36

19 04 00 119 26.730 houses) on left shore (2A)

17 24 20 and 54 59.943 W4 - unimproved track access to river bank on both sides at Duke

1902 54 119 27.492 Energy RoW (3/4B)

17 2522 55 00.525 unimproved track runs along river bank on left shore (3/4C)
119 25.108

17 26 06 and 55 00.036 WS5 - access and staging at unimproved track on left shore at point

19 00 44 119 23.457 bar (3/4B)
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Table A-5 Wapati River: Aerial Videotape GAT05-05 (cont’d)
Frame Time GPS Comment
17 28 22 and 55 01.358 W6 - access and staging from unimproved track on left shore at point
18 58 40 119 18.437 bar (3/4B)
17 30 34 and 55 01.852 W7 -_access and staging from unimproved track on left shore at point
18 55 46 119 14.024 bar from quarry (3/4B)
17 33 08 and 5502.811 W8 - access and staging from unimproved track on left (west) shore
18 52 55 119 08.463 at point bar (3/4B)
17 33 30 and 55 02.747 unimproved track access to right (east) river bank on RoW (3/4B)
185231 119 07.516
17 3342 55 02.690 unimproved track access to right river bank (3/4B)
119 06.990
17 34 00 and 55 02.573 W9 - access and staging from Provincial Park on left shore at several
18 51 43 119 06.211 sites (3/4B)
17 35 08 and 55 02.637 W10 - access and staging from unimproved track on left shore at
18 50 33 119 03.350 point bar from quarry (3/4B)
17 37 44 55 04.588 unimproved track access to left river bank (3/4C)
118 58.307
17 38 08 55 04.601 unimproved track access to left river bank (3/4C)
118 57.312
17 38 40 5504 .217 unimproved track access to right river bank with several downstream
118 56.173 access sites (3/4B)
17 39 36 55 03.396 unimproved track access to left river bank with several access sites
118 54.806 | (3/4B)
17 41 07 and 55 03.604 access on right bank just downstream from ski run (3/4B)
175455 118 51.699
17 42 45 and 55 04.214 dirt track access at highway road bridge on left (west) shore (3C)
175343 118 48.263
17 42 53 and 55 04.279 W11 - access, launch site, and staging at highway road bridge on
1753 29 118 48.057 right (east) shore (3B)
17 45 25 and 55 04.166 W12 - access, launch site, and staging at road bridge on right shore
1750 49 118 42.885 | (3B)
17 47 01 and 55 03.551 W13 - access to both shores at old bridge site; better on right shore;
17 4941 118 39.604 higher relief on left bank (3C)
17 48 09 and 55 04.041 W14 - access by unimproved track on left shore near railway trestle
17 48 41 118 37.264 bridge (3C)
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Table A-6 Murray River: Aerial Videotape GAT05-07
Frame Time GPS Comment
2045 22 Murray River Falls park
20 4552
20 46 16
2002 13 and 54 47.666 Pipeline RowW
~20 43 54 12112.138
20 06 18 and 54 51.510 potential dirt road access to bridge across small stream on left (north)
2040 32 121 15.109 | bank; not easy or direct access (bridge is 25-30 m from Murray R.)
(3/14C)
2008 38 and 54 53.963 M1 - potential access to both banks at small dirt road bridge (3/4C)
203744 121 13.315
2012 18 and 54 56.636 potential access at small dirt road bridge (both banks); no tracks to
2034 24 121 08.821 | river, steep slopes (3/4C)
201258 and 54 57.100 M2 - potential to create access from logging road through trees/wetland
203303 121 07.691 | (~100 m) to channel margin bar (3/4C)
20 15 32and 20 | 54 58.499 M3 - direct access from logging road to river bank on left (north)
30 17 121 03.331 | shore; would require improvement (3B)
20 16 54 and 55 00.024 potential access on left (north) bank at coal slurry line; bridge just
20 28 57 121 01.745 | downstream much better (3/4C)
2017 12 and 55 00.296 M4 - direct access from logging road to river bank on left (north)
2028 49 121 01.563 | shore at bridge (3B)
2019 35and 55 02.530 access at both banks adjacent to dirt road at RoW; better on left bank;
2026 51 121 00.749 | some improvement required (3/4C)
2021 33 and 55 05.280 access at small dirt road on right (south) bank; steep but has vehicle
2024 43 121 00.963 | tracks (3/4C)
202251 and 55 06.868 M5 - direct access; solid boat ramp; good staging at Highway 29
2023 37 121 01.794 | bridge near Tumbler Ridge (1A)
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Table A-7 Parsnip River: Aerial Videotape GAT05-08
Frame Time GPS Comment

22 14 03 and 54 35.771 P1 - Boat launch and staging at dirt road bridge just above Pipeline

221719 and 122 04.391 RoW (2B)

225139

22 27 22 and 54 42.743 P2 - Access to right bank (east) through private property adjacent to

224116 122 19.810 dirt road (3/4C)

22 27 46 54 42.777 Possible access to right (east) bank from dirt road; would require
122 20.877 improvement (3/4C)

2229 00 and 54 43.310 Possible access to right (east) bank from dirt road; would require

22 3733 24.111 improvement (3/4C)

22 3006 and 54 43.928 P3 - Access, staging, and boat launch site on right bank (east)

22 36 16 122 26.435 from track adjacent to railway bridge (3/4C)

22 3150 54 45.356 Access at small track off dirt road on left bank; would require
122 28.842 improvement (3/4C)

22 32 30 and 54 46.145 P4 - Access, staging, and boat launch site on left bank (west) from

22 3352 122 29.487 track adjacent to dirt road bridge (3C)

Table A-8 Crooked River: Aerial Videotape GAT05-09

Frame Time GPS Comment

2338 30 54 29.171 C1 - potential access above (?) crossing at dirt road bridge (3/4C)
122 43.246

233553 and 54 30.941 C2 - town boat launch site (2A)

233603 122 43.871

2356 27 54 31.674 C3 - multiple cottages with boat docks on east shore of lake; one
122 43.823 direct access boat launch(private property) (3C)

2356 13 54 31.948 C4 - boat launch on east shore of lake (private property); probably
122 43.813 same access dirt road as above (3C)

235555 54 32.280 C5 - boat launch on east shore of lake (private property) (3C)
122 44.153

2356 03 54 32.133 boat launch on east shore of lake (private property); same access dirt
122 43.998 road as above (3C)

235104 and 54 36.971 C6 - potential access adjacent to road on the outflow river to the north

235120 122 41.852 of lake; would require improvement (3/4C)

Page A-10

2010



River Control Points for Oil Spill Response

Technical Data Report
Appendix A: Potential Control Points Identified during Aerial Surveys

*

POLARIS

APPLIED SCIENCES, INC,

Table A-9 Stuart River: Aerial Videotape GAT05-10
Frame Time GPS Comment

16 58 44 54 27.250 S1 - Public wharf at Fort St. James but cannot access to RoW due to
124 16.091 rapids between town and RoW (1A)

17 01 20 54 24.054 S2 - Rapids upstream of RoW
124 15.354

17 43 14 54 21.725 RoW - Approx. RowW
124 13.722

17 03 54 and 54 20.921 S3 - Potential access to creek mouth through private property

1742 34 124 14.806 adjacent to dirt road on right (west) bank (3/4C)

17 42 18 54 20.325 S4 - Potential access through private property adjacent to dirt road on
124 14.377 right (west) bank (3/4C)

17 26 07 and 54 09.817 S5 - Access and staging on right (west) bank at small (10 houses)

17 26 25 123 37.772 community; dirt and wooden boat launches (3B)

Table A-10 Morice River: Aerial Videotape GAT05-11

Frame Time GPS Comment

191312 and 54 12.297 MR1 - Boat launch and staging on right bank just above Pipeline

19 14 32 126 51.837 RoW (3B)

191526 54 12.908 RoW - Approx. Row
126 51.510

19 15 46 ands 54 13.150 Rapids and waterfall

1944 54 126 51.382

19 43 47 54 14.609 MR2 - Possible access from dirt road; would require crating access to
126 51.436 river bank

1919 24 and 54 17.219 MR3 - Access, staging, and launch site on right bank through

19 41 49 126 51.192 campground (3C)

19 24 56 and 54 22.280 MR4 - Access, staging, and launch site on right bank through

19 34 57 126 45.528 campground (3B)

192512 and 54 22.422 Access and launch site on right bank at dirt road bridge; limited

19 34 49 126 44.886 space, might require improvement (3C)

192917 and 54 26.543 MR5 - Access and staging on right bank in campground at railway

192957 126 48.331 bridge (3B)
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Table A-11 Kitimat River (& Hunter Creek): Aerial Videotape GAT05-13
Frame Time GPS Comment

22 34 27 and 54 13.194 H1 - Access at dirt road bridge; stream narrow and turbulent (3C)

223629 128 11.860

22 23 28 and 54 14.674 K1 - Access on left bank at dirt road bridge; good staging below

22 45522 128 28 003 bridge on left bank (3C)

22 20 40 and 54 15.765 K2 - Access, staging and launch site at all-weather road bridge at

22 47 50 128 31.648 confluence with Kitimat River (3C)

2307 41 54 12.473 K3 — Kitimat River: Potential access on left bank by dirt track from
128 33.127 all-weather road (3/4C)

2256 22 54 08.003 K4 - access at dirt road on right bank (3D)
128 36.932

225712 54 07.112 K5 - access to river by track on left bank at powerlines; may require
128 37.606 improvement; all-weather road nearby (3/4C)

2257 42 and 54 06.632 K6 - access to river by track on right bank at powerlines; no land use

230341 128 37.933 inland (3/4C)

2258 00 and 54 06.272 K7 - access to river by several dirt tracks on left bank across large

230313 128 37.174 point bar; all-weather road nearby (3/4C)

22 58 36 54 05.729 K8 - access to river by several dirt tracks on right bank across large
128 38.961 point bar; no land use inland (3/4C)

23 00 40 and 54 03.617 K9 - Good access and launch site on right bank at all-weather road

230112 128 41.102 bridge (3B)
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Table B-1 River Characteristics

Prov.

River

Stream
Order

Drainage
(km?®)

Control Points

Topo. Sheet

Comments

Fisheries -
Salmonids or
Red-listed"

Fisheries - Sensitivity

Seasonal Use

Stream Velocity
(m/s)

Low Avg. High

Pipeline KP at
Watercourse
Crossing

Elev

(m)

AB

N. Sask.

25

31,230

NS4, NS6, NS7,
NS8

83h

Straight river through industrial
area

1.00 1.50 2.00

4.03

612

AB

Pembina

25

4960

PMB4, PMBS8

839

Remote river; meandering channel
(some tortuous) with shoals and
boulders, point bars, and mixed
high-low bank shores; access at
cottage community downstream

Sept 1 - June 30

1.30 1.80 2.30

131.59

670

AB

Athabasca

31,250

A6, A12

83

Difficult river for ops. due to
meandering and braided character

1.80 2.35 2.90

187.35

697

AB

Two Creek

156

TC4, TC6

83k

Small, shallow stream that
meanders through thick forest
often with high bank bedrock cliffs
to the Athabasca River. No access
below the RoW and non navigable
as is shallow with many boulders

Sept 1 - July 15

1.00 1.85 1.7

241.75

AB

Simonette

745

NOT SURVEYED

359.98

808

AB

Wapiti

5,770

W3, W9, Wii,
w13

83l & 83m

Meandering, incised river. Relief
lowers as go north. Generally
remote region but numerous
unimproved access points.

0.80 1.35 1.90

493.31

720

BC

Murray

1,170

M4, M5

93i & 93p

Meandering river in wide valley
with extensive wetlands in valley.
Remote area below falls with few
access sites downstream of Row
for a long way; access at bridge
near Tumbler Ridge

GR, MW, BT

BT is a blue-listed species
in the Peace Forest
District.

June 15 - August 31

2.60 2.85 3.10

598.61

876

BC

Parsnip

1,240

P2, P4

93]

Shallow, tortuous meandering
river in wide valley. Remote region
and very limited access to river;
access just above RoW at bridge;
then several access points at
downstream bridges

GR, MW, RB, BT,
Lw, bV

GR (Williston Watershed
population) are a red-listed
species, and BT is a blue-
listed species in the Prince
George Forest District.
Other populations of GR
are S4 yellow-listed
species to be monitored.

June 15 - August 31

0.80 1.00 1.20

670.96

807

BC

Crooked

580

C2,C6

93]

Convoluted, tortuous, small,
shallow meandering river that
flows north and initially crosses
wetland for ~ 1-2 km then into
Davis Lake; good ramp
immediately E. of river mouth at
lake

RB, DV, LW, MW

June 15 - August 31

0.60 1.20 1.40

718.22

686
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Table B-1 River Characteristics (cont’d)

Fisheries - Stream Velocity Pipeline KP at
Stream Salmonids or (m/s) Watercourse
Prov. River Order Drainage Control Points Topo. Sheet Comments Red-listed" Fisheries - Sensitivity Seasonal Use Crossing Elev
(km?) Low | Avg. | High (m)
BC Stuart 25 14,600 S5 93j & 93k Wide, shallow channel, many CH, SK, KO, Sensitive fish stock (CH) July 1 - August 31 0.90 1.30 821.90 706
boulders in an area of low relief. WSG, BB, DV, and habitat. WSG are a
Remote region with no land use or | RB, WF, PK? red-listed species and DV
access downstream for long (very low are a blue-listed species in
distance except through private escapement from | the Fort St. James Forest
properties just S. of ROW; next ~ 1985 - 1993) District.
25 km at small 10-house
community downstream. Access
from upstream (Fort St. James)
constrained by rapids.
BC Morice 25 1,986 MR4, MR5 93l Shallow, winding river with many CO, PK, CH, SK, Sensitive fish stock - July 1 - August 31 1038.00 701
boulders visible in channel. Good ST, RB, DV, CM, | genetic strain of diminutive
access above RoW, but rapids just | BT, LT, MW, PW | ST. DV and BT are blue-
below RoW. Remote area and listed species. MW is a S4
limited access. Possible launch yellow-listed species to be
and staging sites near Houston. monitored.
Good access < 1 km above RoW;
rapids ~ 1 km below RoW; access
at campground ~ 3 km; next is at
campground near Houston.
BC Clore 25 550 N/A 93l & 103i extremely turbulent and remote CH, CO, DV, DV and BT are blue-listed July 1 - August 31 3.60 5.00 6.00 1072.40 616
river with falls and rapids: zero MW, ST, WST, species, and MW S4 is a
access BT yellow-listed species to be
monitored in the Kalum
Forest District.
BC Hunter Creek =5 413 K2, K3, K9 103i Hunter Creek: Turbulent, shallow CO, CM, CH, RB, | DV are a blue-listed 0.8 1.7 4 1098.74
(tributary to stream with many white water DV species in the Kalum
Kitimat) rapid sections in wide valley. Forest District.
Remote area, no land use and
very limited access. Kitimat River:
wide, meandering river with many
channels, bars and shoals and
limited access until near Kitimat.
BC Cecil 25 15.6 103i meandering stream in forest; 1131.40 178
access at road half-way between
RoW and Kitimat R.
NOTES:

Pipeline KPs based on Route R (August 2009); Revised routing voids controls points NS4, NS6 and N7.
'See Table B-2 for key to fish species
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Table B-2 Key to Fish Species
Species Code Species Name
BT Bull trout
CH Chinook salmon, spring salmon, king salmon, Tyee
CM Chum salmon, dog salmon
CO Coho salmon
DV Dolly Varden, Dolly Varden char
GR Arctic grayling
KO Kokanee
LT Lake trout, lake char
LW Lake whitefish, common whitefish, humpback whitefish
PK Pink salmon, humpback salmon
SK Sockeye salmon
ST Steelhead trout
WF Whitefish
WSG White sturgeon
WST Steelhead (winter-run)
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Table B-3 Control Points Characteristics
Time Time Time
Stream | Stream | Stream from from from
Control Width | Width | Width . . km from Low pinx Med pinx high pinx Approx. | River Bed
Points River Lat Long Low Med High Left Bank Right Bank pinx velocity Low velocity Ave velocity High Depth Material Downstream Other Sensitivities
(m) (m) (m) (k/hr) (hr) (k/hr) (hr) (k/hr) (hr) (m)

NS8 N. Sask. 5353.104 | 112 57.765 181.7 veg, shrub, tree - veg, shrub, tree - 3.6 13.6 4.0 6.1 6.9

med med
PMB4 Pembina 53 53.404 | 114 55.422 99.0 grass, tree / low-med | s, grass, low; dirt 8.5 4.7 1.8 6.4 1.3 8.3 1.0 1.1

ramps

PMBS8 Pembina 53 55.423 | 114 40.525 99.0 tree, grass; med s, g, veg / med 34.1 4.7 7.3 6.4 5.3 8.3 4.1 1.1
A6 Athabasca | 54 09.217 | 115 23.318 220.6 s, g; grass; low s, g steep w/dirt ramp 16.5 6.5 2.5 8.0 2.1 104 1.6 2.1
Al12 Athabasca | 54 19.058 | 114 46.861 220.6 ¢, manmade, med s, dirt ramp, low 74.8 6.5 115 8.0 9.4 104 7.2 2.1
TC4 Two Creek | 54 14.713 | 116 13.398 16.0 Sg; grass, veg Sg; grass, veg 12.5 3.6 3.5 4.8 2.6 6.1 2.0
TC6 Two Creek | 54 12.355 | 116 03.975 16.0 s, g; grass; low s, g; grass; low 26.1 3.6 7.3 4.8 5.4 6.1 4.3
W3 Wapiti 54 58.794 | 119 26.730 168.8 c, p; low s, g, c till/med 28.1 29 9.8 4.8 5.9 6.8 4.1 2.8
w9 Wapiti 55 02.573 | 119 06.211 168.8 s; low - bars s, g, c till/med 58.6 2.9 20.3 4.8 12.2 6.8 8.6 2.8
w1l Wapiti 5504.279 | 118 48.057 168.8 s; low s, g/ trees/dirt ramp 80.8 29 28.1 4.8 16.8 6.8 11.8 2.8
w13 Wapiti 5503.551 | 118 39.604 168.8 s, ¢, brush/med- s, low bank, dirt ramp 91.6 29 31.8 4.8 19.1 6.8 13.4 2.8

steep
M4 Murray 5500.296 | 121 01.563 98.1 p, g; ramp c, s; grass; med 35.6 9.4 3.8 10.3 3.5 11.2 3.2 1.3
M5 Murray 55 06.868 | 121 01.794 98.1 ¢, r, med; concrete c, r, grass / med 49.4 9.4 5.3 10.3 4.8 11.2 4.4 1.3

ramp
P2 Parsnip 54 42.743 | 122 19.810 60.0 s, wooded; low s, shrub; low 32.7 29 11.4 35 9.3 4.4 7.4 15
P4 Parsnip 54 46.145 | 122 29.487 60.0 p, g; trees; med/ramp | s; shrub; low/flats 48.6 2.9 16.9 3.5 13.9 4.4 11.1 1.5
c2 Crooked 54 30.941 | 122 43.871 14.5 lake - low bank dirt @ ramp 3.8 2.4 1.6 4.3 0.9 5.0 0.8 1.8 sandy silt | Davie Lake at 3.8 Camping; Fish

km downstream of Derby (July); bear,
RowW moose

C6 Crooked 54 36.971 | 122 41.852 14.5 shrub, veg, trees - grass; manmade fill; 18.0 2.4 7.5 4.3 4.2 5.0 3.6 1.8 sandy silt Waterfowl

low med
S5 Stuart 54 09.817 | 123 37.772 129.5 s, grass, low s, grass, low 49.3 3.2 15.2 4.0 12.3 4.7 10.5 1.0
MR4 Morice 54 22.280 | 126 45.528 82.8 s, g, low s, g, low 1.6
MR5 Morice 54 26.543 | 126 48.331 82.8 s, g, low s, g, low 1.6
K2 Kitimat 54 15.765 | 128 31.648 75.0 trees, c, p, s; low trees, veg; ¢, p; med 24.5 2.9 8.5 6.12 4.0 14.0 1.8 1.5 c,p,S Camping
K3 Kitimat 54 12.473 | 128 33.127 75.0 C, p, S; shrub; low trees, veg; ¢, p; med 31.7 25 12.6 6.12 5.2 14.0 2.3 15 c,p,s
K9 Kitimat 54 03.617 | 128 41.102 195.0 wooded, med; s, p,c | S, p, ¢/ trees; park 54.2 2.3 23.2 6.12 8.9 14.0 3.9 2.0 c,p, s Kitimat Estuary @ Water intakes on

ramp 7 km left bank; Park; City
and public

NOTES:

River velocities calculations by M. Wagner (File CE03810.101), 10 June 2008
River velocities (reported as low values) measured at Kitimat and Crooked Rivers, May 2009

s = sand; p= pebble; r= rock; c= cobble; g= gravel
Information is to be added as site visits are completed
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Table C-1 Key for Control Point Labels
Control Points River
NS7 North Saskatchewan
NS8 North Saskatchewan
PMB4 Pembina
PMB8 Pembina
A6 Athabasca
Al12 Athabasca
TC4 Two Creek
TC6 Two Creek
W3 Wapiti
w9 Wapiti
w11 Wapiti
w13 Wapiti
M4 Murray
M5 Murray
P2 Parsnip
P4 Parsnip
c2 Crooked
C6 Crooked
S5 Stuart
MR4 Morice
MR5 Morice
K2 Kitimat
K3 Kitimat
K9 Kitimat
NOTE:
Control points tactics sheets are arranged east to west by river and upstream to
downstream on individual rivers.
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Appendix C.2  Athabasca River
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Appendix C.3 Pembina River
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Appendix C.4  Two Creek
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Appendix C.5  Wapiti
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Appendix C.6  Murray
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Appendix C.7  Parsnip
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Appendix C.8 Crooked
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Appendix C.9  Stuart
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