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JOINT REVIEW PANEL HEARING ORDER OH-4-2011 

RESPECTING THE ENBRIDGE NORTHERN GATEAY PROJECT 

FILE NO: OF-FAC-OIL-N304-2010-01 01 – Information Requests Round #2 to the Applicant 

Government of Canada 

 

Engineering, Construction and Operation 

 

Disposal at Sea 

 

2.1 Reference: None 

 

  Preamble: In the GOC IR 1.85, the proponent offered Environment Canada additional 

points of clarification helpful to determining the potential requirement for a 

disposal at sea permit under the Canadian Environmental Protection Act, 1999. 

Specifically, the proponent indicated that dredged material will be disposed of 

on land at the excess cut disposal area. Total overburden dredging quantities 

will be approximately 30,000 m
3
, and the estimated volume of rock blasting 

material that will be recoverable by dredging is approximately 15,000 m
3
. 

 

Environment Canada advises that should a disposal at sea permit be sought for 

activities that have not been assessed as part of the Joint Review Panel process, 

a new environmental assessment would likely be triggered under paragraph 

5(1)(d) of the Canadian Environmental Assessment Act. 

 

  Request: Provide confirmation that project alterations, as the project progresses through 

the design stages, will not result in disposal at sea activities being proposed that 

would require a disposal at sea permit under the Canadian Environmental 

Protection Act, 1999. 

 

  Response: Confirmed.  

 



Northern Gateway Response to Federal Government IR No. 2 

Page 2 of 214 

ENB LL 24059731 
 

 

Pipeline Routing 

 

2.2 Reference: Vol. 1, Section 4 (Alternatives and Justification) 

 

Issue : Pipeline routing alternatives not discussed 

 

Vol. 6C, Section 5.7.3.4 (p. 5-87) states: 

…the pipeline route will be constructed parallel to existing RoWs where 

possible… 

 

The above statement is in the context of minimizing future restrictions on 

aggregate, mineral, and oil and gas development along such sections of the 

pipeline route; the same logic would apply to effects on forest resources as well 

as protected areas (Bernie Lakes) and old-growth forests.  

 

The proposed routing through the coast mountains would result in the clearing 

of significant areas of old-growth forest not only by the RoW, but also by the 

powerlines and roads to the Holt/Clore tunnel area. Much of these and other 

powerline RoWs appear to have been excluded from the PEAA. 

 

Enbridge also states that efforts will be made to use existing access wherever 

possible (Vol. 6A, Section 2.4.2, p. 2-13) in order to minimize disturbance by 

using existing disturbed areas. 

 

There are several existing and approved RoWs extending from the Alberta/BC 

border to Prince Rupert. It is not clear in the Assessment why Enbridge did not 

consider these routes for its pipelines. 

 

  Preamble: Forest and land disturbance can be minimized by using, or building adjacent to, 

existing disturbed areas. There are several existing RoWs close to much of the 

proposed RoW route. 

 

  Request: NRCan request that Enbridge provide a rationale as to why the proposed route 

does not make use of existing RoW disturbed areas. 

 

  Response: For clarification, the proposed pipeline route to the east and west of the tunnels 

will generally parallel the proposed Pacific Trails Pipeline (“PTP”) pipeline 

corridor. Also, the proposed power lines and access roads are included in the 

Project‟s environmental assessment. Much of this infrastructure follows areas 

of significant clear-cuts. Please refer to Northern Gateway‟s response to JRP 

IR 1.1d) for additional information. 

 

Any existing and approved RoWs discussed in the reference were assessed and 

determined to be unsuitable for the Northern Gateway Project. 
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Please refer to Northern Gateway‟s responses to Federal Government IR 5c), 

5d) and JRP IR 8.15. 
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Pipeline Crossings 

 

2.3 Reference: Volume 3: Engineering, Construction and Operations Chapter 5 Pipeline 

Design Section 5.9 Pipeline crossings, page 5-6 

 

Round 1 request (IR #54): 

Provide a table with all locations where the proposed pipelines are crossing 

existing pipelines. 

 

Proponent Response: 

The number of pipelines listed in the Application (Volume 3, Section 5.9, Table 

5-6) was derived from data provided by IHS Inc., an external oil and gas data 

provider. This information provides an order of magnitude for the number of 

pipeline crossings. Provision of the requested level of detail at this time would 

yield considerable unverified information because the pipeline route is not yet 

finalized. During detailed engineering all pipeline crossings will be identified 

and required crossing approvals obtained from existing pipeline operators. 

 

NRCan Comment: 

Existing pipelines are part of the existing environment/baseline and need to be 

described. It is especially important to know if pipelines are crossed in 

hazardous terrain. 

 

  Preamble: Round 1: Such a table would facilitate the review of environmental risks 

associated with the proposed pipelines at locations where they cross existing 

pipelines. 

 

  Request: Provide the locations of existing pipelines crossed by the proposed pipelines. 

 

  Response: Please see Attachment Federal Government IR 2.3. 
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Socio-Economic 

 

Economics, Commercial, Financing 

 

2.4 Reference: Northern Gateway Response to Federal Government 

IR No. 1, page 24 of 246 

 

  Preamble: In Northern Gateway's response to Federal Government IR No. 1, page 24 of 

246, Enbridge states that "detailed procurement plans were not provided to 

WMR [Wright Mansell Research] however, Enbridge did indicate that it 

assumed all pipe would be sourced in Canada and this was incorporated in the 

modeling." 

 

The Government of Canada would like additional information regarding 

potential economic benefits associated with the project. 

 

  Request: Indicate how the potential economic benefits as outlined in the Wright Mansell 

study associated with the project would change if the line pipe was procured 

outside of Canada. In addition, please provide information regarding Northern 

Gateway's procurement plans for the project, by major component, including 

any assumptions, targets or techniques for sourcing within Canada. 

 

  Response: If all line pipe was imported, the effect would be to reduce the construction 

period benefits (that is, benefits over the period 2013-2016) as follows:  

 

(i)  Total construction period value added (or GDP) would decline by 

about $600 million (in 2009$) from $3,974 million to $3,378 million. 

(ii)  Total construction period value added would be reduced by 

approximately $250 million, from $2,543 million to $2,290 million. 

(iii) Total construction period employment would be reduced by roughly 

3000 person years, from 30,049 person years to 27,050 person years. 

(iv)  Total construction period government revenues would be reduced by 

approximately $100 million, from $1,028 million to $925 million. 

 

Note that operating period benefits (that is, the value added, income, 

employment and government revenue benefits over the period 2017-2046) 

would be largely unaffected.  Given that the operating phase impacts dominate 

the construction phase impacts, the reduction in overall (construction plus 

operating period) benefits would tend to be less than 1%.  

 

As noted in Northern Gateway‟s response to Federal Government IR 13 the 

modeling of the impacts associated with the Northern Gateway Project assumed 

all pipe was sourced in Canada.  For the modeling, the assumed sourcing of 

inputs is that embodied in the Input Output model and, as such, reflects industry 

averages for imports of specific components.  



Northern Gateway Response to Federal Government IR No. 2 

Page 6 of 214 

ENB LL 24059731 
 

 

The major component is line pipe.  Northern Gateway will attempt to source 

these components from qualified Canadian suppliers, subject to their ability to 

meet Northern Gateway's specifications and timing requirements.  Canadian 

suppliers must also be competitive with other supply sources available to 

Northern Gateway.  Over the last 5 to 6 years, Enbridge has procured 95% of its 

line pipe from Canadian sources. 
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Economics, Commercial, Financing 

 

2.5 Reference: Exhibit B22-27, Volume 4, 2010 Update, Appendix P: Sample Project Fact 

Sheets, pdf pages 50-51 (Fact Sheet on Socio-Economic Benefits) 

 

  Preamble: The fact sheet on Socio-Economic Benefits indicates that "Operations will 

generate about $36 million per year in property taxes." 

 

The Government of Canada would like additional information regarding 

potential economic benefits associated with the project. 

 

  Request: With respect to the $36 million per year in property taxes, provide an estimated 

breakdown of taxes to be paid within British Columbia and Alberta, and by 

recipient (e.g., municipality, federal crown, provincial crown, Aboriginal 

groups). 

 

  Response: The table provided in Attachment Federal Government IR 2.5 summarizes 

the estimated $38 million in property taxes that would be paid annually to 

municipalities through which the pipeline RoW crosses based on the most 

recent Route Revision.  This estimate is higher than the $36 million amount in 

the Application based on route revisions and tax policy changes.  Actual 

property taxes will be based on the final routing, resulting assessment of assets 

and current tax policy. 
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WATER – Aquatics 

 

Mitigation Measures (Definitions) 

 

2.6 Reference: Volume 6B, Section 10.8.2.2. Mitigation and effects management 

 

  Preamble: The proponent indicates that, "the timing of work windows for construction 

activities will be determined in consultation with DFO to avoid sensitive 

seasonal periods, where practical". 

 

The additional information is being requested to assist DFO in understanding 

the impact of site construction on fish and fish habitat, including species listed 

under SARA. 

 

  Request: a. Clarify or define what the term "practical" means in the context of this 

review and how it would relate to the requirements of subsection 16(1)(d) 

of the Canadian Environmental Assessment Act (CEA Act). 

 

b. Provide criteria, including examples, if possible, that would determine that 

an activity may proceed during a sensitive period in the life stage of any 

fish or aquatic organism as defined in the Species at Risk Act (SARA). 

 

  Response: a. Practical in this context means measures that are technically and 

economically feasible as required by the CEA Act. In the Application the 

terms “practical” and “practicable” were used interchangeably.  

 

b. Examples of SARA species encountered by the Project include white 

sturgeon in the Stuart River and lake sturgeon in the North Saskatchewan 

River.  The Stuart River crossing will use a trenchless method to avoid 

damage or destruction of residence as required by SARA.  Should the North 

Saskatchewan River be crossed using a trenched method, construction will 

be timed to avoid sensitive periods. Please also refer to Northern Gateway‟s 

response to Federal Government IR 2.46. 
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Mitigation Measures 

 

2.7 Reference: Volume 6B, Section 10.8 Effects on marine fish from acoustic disturbance. 

 

  Preamble: Mitigation measures to protect fish and fish habitat from acoustic disturbance 

are described. 

 

The additional information is being requested to assist DFO in understanding 

the impact of site construction on fish and fish habitat, including species listed 

under SARA. 

 

  Request: The proponent is requested to provide an impact and mitigation table that: 

 

a. Clearly identifies appropriate mitigation measures for all marine activities 

during construction and operations and for all life stages of eulachon and 

herring; and 

 

b. Identifies and rationalizes the timing of the application of the mitigation 

measures. 

 

  Response: a. The full suite of Project design, mitigation and environmental protection 

measures that will be used during the construction of the Kitimat Terminal 

is described in the Construction Environmental Protection and Management 

Plan (“EPMP”) (Application (Volume 7A, Section 11)). See Attachment 

Federal Government IR 2.7 (Impact and mitigation table for eulachon and 

herring) for a summary of mitigation measures for all marine activities 

during construction and operations for all life stages of eulachon and 

herring. 

 

b. As described in the Marine Fish and Fish Habitat TDR, eulachon migrate 

through Douglas Channel in the early spring to reach spawning habitat in 

the lower reaches of streams and rivers. Spawning generally occurs during 

February and March, before the spring freshet. Eggs hatch three to five 

weeks later and larvae are swept back to the ocean. Adult, larval or juvenile 

eulachon may be present in the Project Effects Assessment Area (“PEAA”) 

and could be exposed to potential effects from underwater noise or altered 

habitat quality (see Application (Volume 6B, Section 10) for effects 

assessment). Measures to mitigate these effects will be employed during 

sensitive eulachon migration and larval dispersal periods (Attachment 

Federal Government IR 2.7). 

 

Pacific herring may be present in the PEAA year round but the largest 

concentrations are linked with spawning activity, which occurs in March 

and April. All life stages of Pacific herring are expected to be present in 

PEAA, and could be exposed to potential effects of underwater noise or 
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altered habitat quality or availability (see Application (Volume 6B, Section 

10) for effects assessment). Measures to mitigate these effects will be 

employed during sensitive herring life history stages (spawning and egg 

development) (Attachment Federal Government IR 2.7). 
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Mitigation Measures (Fish Habitat Compensation Plan) 

 

2.8 Reference: Volume 6B, Section 5, Page 5-1 to 5-2, Volume 6A Part 2, Section 11.3.6, Page 

11-25 to 11-26 and Appendix 11B and Response to Government of Canada 

Submission, September 2010 (October 28, 2010) submitted by Northern 

Gateway Pipeline Limited Partnership. 

 

  Preamble: The project as described in the application has been identified as likely to 

require an authorization under subsection 35(2) of the Fisheries Act for the 

harmful alteration, disruption or destruction (HADD) of fish habitat. When a 

HADD is possible, three key information pieces will be essential to assess the 

significance of negative effects in support the review: 

 

1. An aquatic effects assessment; 

2. A habitat compensation plan; and 

3. Monitoring plans. 

 

The compensation strategy in the application is not sufficient to enable DFO to 

determine whether it is technically or economically feasible or likely to 

successfully mitigate potential adverse effects. 

 

Subsection 16(1)(d) of the CEA Act requires that the environmental assessment 

include a consideration of "measures that are technically and economically 

feasible and that would mitigate any significant adverse environmental effects 

of the proposed project." Mitigation is defined to include: "… restitution for 

any damage to the environment caused by such effects through replacement, 

restoration, compensation or any other means." The requested information 

should be submitted during the environmental assessment (EA) phase to inform 

the Joint Panel Review (JRP) process and satisfy the requirements of the CEA 

Act. 

 

  Request: The proponent is requested to provide compensation plans associated with the 

marine/estuarine and freshwater components of the project. The following 

factors should be considered in compensation planning and, where applicable, 

addressed in the compensation plan rationale and objectives:  

 

a. DFO's hierarchy of preferences as described in Section 4.1 of DFO's 

"Practitioner's Guide to Habitat Compensation"; 

 

b. Fish species or stocks targeted in compensation objectives, and any fisheries 

management objectives, fishery use, or potential use of fish in the area; 

 

c. Opportunities to improve existing impacts or constraints to fish and fish 

habitat in the watershed;  

 



Northern Gateway Response to Federal Government IR No. 2 

Page 12 of 214 

ENB LL 24059731 
 

d. First Nations traditional access to fish in the area, and traditional uses and 

ecological knowledge;  

 

e. Compliance of compensation plans with recovery planning for SARA-listed 

species; 

 

f. The type, amount and supply of habitat that is at both the impact and 

compensation sites; 

 

g. The amount and temporal nature of impact (whether impacts are permanent 

or temporary) as based on information in the Aquatic Effects Assessment; 

and 

 

h. The risk of failure and the time lag until compensatory habitats become 

fully functional. 

 

  Response: a. Marine/Estuarine Fish Habitat 

 

The Northern Gateway Project is committed to avoiding loss of marine 

habitat and has engineered the Kitimat Terminal to reduce in-water 

structures and marine habitat loss. Where marine habitat loss related to the 

construction of the Kitimat Terminal cannot be avoided, habitat restoration, 

enhancement and/or creation will be provided to compensate for any 

HADD of marine fish habitat.  Compensation works will follow DFO‟s 

policy of net habitat gain and the hierarchy of preferences established in 

Practitioners Guide to Habitat Compensation for DFO Habitat Management 

Staff – Version 1.0 (DFO 2009). Potential HADD of marine habitat 

includes permanently lost or altered intertidal and sub-tidal habitat and 

temporary losses of related productive capacity.   

 

Northern Gateway will provide a marine habitat compensation plan to 

mitigate potential adverse effects on marine fish and fish habitat resulting 

from construction of the marine terminal in Kitimat Arm. The overall 

objective is to assess potential HADD, and identify options to adequately 

compensate the potential HADD.  This plan will be based on initial 

guidance provided by DFO and will be developed collaboratively with DFO 

and with input from participating Aboriginal groups.   

 

Northern Gateway is currently developing a conceptual marine habitat 

compensation plan that will form the basis for discussions with DFO and 

Aboriginal groups early in 2012. The conceptual plan will include the 

following: 

 

• HADD Quantification:  The precise extent of the potential HADD will 

remain unknown until final terminal engineering designs are complete. 

However, given that refinements in the design of the terminal are 
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unlikely to notably (plus or minus 5%) alter the extent or type of 

potential HADD, estimates (in square metres) of HADD will be 

included in the conceptual plan based on current terminal design 

concepts. This will allow the overall scale of expected HADD to be 

reflected in discussions pertaining to compensation options and 

productive capacity. 

• Compensation goals have been largely provided by DFO (e.g., no net 

loss) and will be included in the conceptual plan. Site- and habitat-

specific objectives will be determined in cooperation with DFO and 

through discussions with Aboriginal groups and directly affected 

stakeholders, and will be incorporated into the final habitat 

compensation plan (see below). 

• Compensation opportunities that are in line with DFO‟s hierarchy of 

compensation options (like-for-like, etc.) and that satisfy DFO‟s goals 

(no net loss of productive capacity) will be identified and described to a 

moderate level of detail (maps, drawings) in the conceptual plan.  

• A summary of the types and amount of marine habitat lost or altered due 

to the Project, and corresponding types and amount of habitat gained 

through the implementation of the compensation plan will be provided 

in the conceptual plan. 

 

Following submission of the conceptual habitat compensation plan to DFO, 

subsequent discussions in 2012 will focus on refining the compensation 

plan to ensure that it is technically and economically feasible and meets the 

objectives of DFO. The conceptual plan will be refined and revised to 

develop a draft habitat compensation plan, which will be submitted to DFO.  

This process of the development of the conceptual plan has already 

commenced and Northern Gateway anticipates it can be completed in early 

to mid 2012.    

 

The final marine habitat compensation plan will be developed during 

detailed engineering, and will be implemented prior to, during and after the 

construction of the Project. Detailed plans for habitat compensation projects 

will be developed, and will take into consideration the issues raised during 

the review process. These plans will be submitted for authorizations and 

permits, as necessary. 

 

Freshwater Fish Habitat 

 

A conceptual habitat compensation plan for freshwater habitat was included 

in the environmental assessment (Volume 6A, Appendix B). 

 

Northern Gateway will prepare a more detailed compensation plan for 

freshwater fish habitat.  As in the marine environment, habitat restoration, 

enhancement and/or creation will be provided to compensate for any 

HADD of marine fish habitat where habitat damage cannot be avoided.  
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Compensation works will follow DFO‟s policy of net habitat gain and the 

hierarchy of preferences. 

 

The draft plan will be reviewed with DFO and participating Aboriginal 

groups early in 2012.  The plan will include the following: 

 

• Scale of potential HADDs;  

• Long-term strategies, typical projects, and likely techniques to 

compensate for the HADD; 

• Delivery mechanisms including potential partnerships with Aboriginal 

groups and Community organizations, as well as self performance; 

• Information to scale the habitat works contemplated; 

• Assessment of the technical validity and reliability of proposed projects 

and techniques; 

• Cost estimates, and information to confirm the economic viability of the 

program; and 

• Pilot projects. 

 

Habitat enhancement opportunities that may serve as compensation include: 

 

• Opportunities noted by field crews in the course of fisheries and 

environmental surveys, the Strategic Watercrossing Assessment Team 

(“SWAT”) program or other Northern Gateway Project field programs.  

Examples are included in the conceptual compensation plan 

(Application Volume 6A, Section 11, Appendix B); 

• Opportunities recommended by DFO or Provincial habitat personnel; 

• Projects nominated by Aboriginal or community groups; 

• Ongoing Aboriginal or community programs, which can be expanded or 

extended through contributions by Northern Gateway. 

 

Opportunities will be evaluated relative to DFO hierarchy of preferences.  

Consideration will also be given to Aboriginal groups‟ concerns about 

compensation distant from the HADD. 

 

Where available, projects that can be undertaken prior to construction will 

be initiated as soon as possible. 

 

All potential enhancement projects will be evaluated in terms of: 

 

• Size of benefit, 

• Habitat benefit for dollars expended, 

• Technical viability, risk, reliability, and 

• Schedule for both construction and maturation. 

 

The Northern Gateway habitat compensation plans will include a proposed 

monitoring program to ensure that the habitat compensation works are 
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successful and meet the objectives of the plan. The monitoring program will 

consist of compliance monitoring to ensure that compensatory habitats are 

constructed in accordance with the plan, and effectiveness monitoring to 

ensure that the compensatory habitats are functioning as intended after 

construction. 

 

b-h. Please refer to Northern Gateway‟s response to Federal Government IR 

2.8a. 
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Mitigation Measures (Watercourse Crossings) 

 

2.9 Reference: Volume 6A, 6B, NGP Response to JRP IR No. 1, section 1.1c, NGP Response 

to Government of Canada IR No 1, Questions 19, 20. 

 

  Preamble: The proponent has identified that the project is likely to require authorization 

under subsection 35(2) of the Fisheries Act for the HADD of fish habitat. The 

proponent has tabulated stream crossing sites expected to result in a HADD, 

and has quantified the potential impact. For pipeline stream crossings not 

included in this table, the proponent proposes that HADDs will be avoided 

because these stream crossings are low-risk based on the proponent's risk-based 

decision matrix. For road and powerline stream crossings not included in this 

table, the proponent proposes that HADDs will be avoided by following 

approved DFO Regional Operational Statements (ROS). DFO recognizes the 

proponent's efforts to identify the stream crossings most likely to cause 

HADDs. A worst-case scenario approach would allow for fully characterizing 

the risks potentially posed to fish and fish habitat, especially considering final 

crossing locations, site assessments, and crossing designs will not be available 

until after completion of the EA. 

 

This additional information is necessary to develop a more fulsome 

understanding of the total potential impact to fish and fish habitat. As noted in 

DFO's "Proponent's Guide to Information Requirements for Review Under the 

Fish Habitat Protection Provisions of the Fisheries Act" (2009), the proponent 

should indicate the extent of the area (in square metres) that will be affected by 

both the proposed structures (permanent or temporary) and the activities. The 

extent of the affected area should include all areas affected by the proposed 

development including those potential impacts in or on the water, on the 

shoreline, coast, bank(s) or in the riparian zone. 

 

  Request: Update the HADD impact and mitigation table to include:  

 

a. Road crossings where the ROS might not apply [e.g., where vegetation 

clearing is required for a new right of way (ROW)]; 

 

b. Powerline crossings where the ROS might not apply (e.g., where ROW 

width exceeds 10m and/or line voltage exceeds 60kV); 

 

c. Pipeline crossings where contingency crossings methods, if required, would 

result in moderate or high risk crossings based on the proponent's risk-based 

decision matrix; and 

 

d. All pipeline low-risk crossings (based on the proponent's risk-based 

decision matrix). 
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  Response: As requested, a worst case scenario was used to calculate the total estimated 

HADD (Table 1).  This value is preliminary and includes all disturbance areas.  

The precise extent of potential HADDs will remain unknown until the final 

watercourse crossing designs are completed during detailed engineering. Final 

HADD values for watercourse crossings will be determined prior to submission 

of applications for permits and authorizations. 

 

Table 1 - Summary of Estimated HADD for Temporary Losses or 

Alterations of Habitat 

Crossing 

Method 

RMF 

Result 

No. of 

Watercourse 

Crossings 

HADD (m
2
) 

Instream Riparian Total 

Open Cut High 2 8,110 3,000 11,110 

Isolate: Flume High 7 2,250 10,500 12,750 

 Medium 

High 

1 250 1,500 1,750 

 Medium 3 350 4,500 4,850 

Isolate: Super 

Flume 

High 4 1,710 6,000 7,710 

 Medium 

High 

1 160 1,500 1,660 

 Medium 1 350 1,500 1,850 

Isolate: Dam 

and Pump 

High 14 3,860 21,000 24,860 

 Medium 

High 

12 1,320 18,000 19,320 

 Medium 22 2,910 33,000 35,910 

 Medium 

Low 

29 2,070 43,500 45,570 

      

Low Risk 

Crossings
1
 

 396 17,010 594,000 611,010 

      

Road 

Crossings 

 26  39,000 39,000 

Transmission 

Line Crossings 

 172  258,000 258,000 

Trenchless 

Contingency 

Methods 

 28 51,070 42,000 93,070 

Totals  718 91,420 1,077,000 1,168,420 
1
 93 Low-risk sites did not have channel widths, thus instream HADD could not 

be determined.  

 

The following assumptions were made in calculating the HADD: 

 

 Low risk crossings resulted in a HADD. 

 All road crossings required riparian clearing of a 50 m construction 
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ROW.  No instream works were required. 

 All transmission lines required riparian clearing of a 50 m construction 

ROW. No instream works were required. 

 Consistent with the precautionary approach, at locations where 

trenchless crossings are proposed, trenched alternative crossing methods 

were assessed. 
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Watercourse Crossings 

 

2.10 Reference: Volume 6A, 6B, NGP Response to Government of Canada IR No 1, Question 

19. 

 

  Preamble: The proponent has identified that the project will require temporary site 

dewatering at most pipeline stream crossing sites for either the primary or 

contingency construction methods. Stream dewatering activities represent a risk 

to fish (i.e., their destruction), a consequence prohibited by, and potentially 

requiring authorization under, section 32 of the Fisheries Act. 

 

This information is necessary to develop a more fulsome understanding of the 

total potential impact to fish and fish habitat. As noted in DFO's "Position 

Statement on the Management of Fish Mortality" (2009), DFO will manage the 

destruction of fish, other than by means of fishing (Fisheries Act, s. 32) using a 

risk-based precautionary approach. While fish salvage is mentioned as a 

potential mitigation technique, the suitability, efficacy and actual utilization of 

this technique is not discussed. Accordingly, DFO is asking for a worst-case 

scenario to adequately assess impacts to fish and fish habitat, especially 

considering final crossing locations, final site assessments, and final crossing 

designs will not be available until after completion of the EA. 

 

  Request: The proponent is requested to provide a table that identifies the worst-case 

scenario for incidental fish mortality that includes: 

 

a. A listing of all fish-bearing watercourse crossings potentially requiring site 

dewatering. At a minimum, identify potential fish species, crossing 

techniques (primary or contingency), affected in-stream area, construction 

season, and expected dewatering duration for each site; and 

 

b. An estimation/ranking of potential mortality. At a minimum, consider the 

fish species (abundance, life stages, rarity, sensitivity, and management 

objectives), habitat (type, rarity, and species dependence) and mitigation 

(seasonality, duration, salvage type, and efficacy). 

 

  Response: a. The potential exists for fish mortality to occur during pipeline construction 

at watercourse crossings where dewatering for trenched watercourse 

crossing methods will occur. Table 11C-1 in the Application (Volume 6A, 

Appendix 11C) provides the crossing methods and proposed construction 

season for all fish-bearing streams crossed by the proposed pipeline 

alignment.  Crossing methods will follow methods, mitigations, and 

regulations outlined in the Construction Environmental Protection and 

Management Plan (see the Application (Volume 7A, Appendix A, Section 

A.3.16)). To limit fish mortality, fish salvages will occur at all crossing 

locations where dewatering is required. 



Northern Gateway Response to Federal Government IR No. 2 

Page 20 of 214 

ENB LL 24059731 
 

 

Potential fish species present at each fish-bearing crossing location are 

provided in Technical Data Report Freshwater Fish and Fish Habitat 

Appendix B:  Freshwater Fish and Fish Habitat Aquatic Catalogue and 

Watercourse Crossing Data. 

 

The extent of potentially affected instream area at each crossing location 

will remain unknown until the final watercourse crossing designs are 

completed during the detailed engineering. The final instream areas 

potentially affected at each crossing location will be determined prior to 

submission of applicable permit and authorization applications. The extent 

of potentially affected instream area will be calculated using the formula:   

 

BFW x (TW * Elevation). 

 

Channel width (“BFW”) will be multiplied by width of trench disturbance 

(“TW”) and final elevation (“Elevation”) to define the instream habitat 

affected (Bonnington and Boag 2006). Estimated trench disturbance width 

is 7 m for isolations and 10 m for open cut crossings (large watercourse 

crossings only). Elevation is assumed to be 3 m. 

 

Reference: 

 

Bonnington, C.H. and T.D. Boag. 2006. Compensation Plan for the Terasen 

Pipelines (Trans Mountain) Inc. TMX – Anchor Loop Project. Prepared for 

Terasen Pipelines (Trans Mountain) Inc., Calgary, AB. 

 

b. Fish health and mortality risk at watercourse crossings along the pipeline 

RoW can be described by the sensitivity rating of the watercourse crossings 

as determined in the Application (Volume 6A, Section 11.5.3.1) and by the 

sensitivities of individual fish species present at these crossings. 

 

Factors that influence the sensitivity of individual fish species to human-

induced perturbations in habitat or water quality (see Table 11-12) are: 

 

 water temperature. Cold water or cool water species have adapted to 

colder water temperatures and are more sensitive to elevated water 

temperatures. As a result, they are more sensitive to changes in shading 

or other disturbances that might affect water temperature. 

 

 reliance on unique habitat types. Some species have evolved to use 

unique or less common habitats for critical life stages such as spawning 

or overwintering. As a result, they are more susceptible to habitat 

disturbances than species that use more common habitats for critical life 

stages. 
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 species rarity. A number of fish are listed as threatened or endangered in 

British Columbia, Alberta or Canada. In some cases they are at the 

northern limit of their range, whereas others are listed because of 

population-level pressures. These species are considered to be more 

sensitive than others, by the mere fact that they are less common or the 

populations are at risk. 

 

Fish species that are more sensitive to human activities and present in 

moderate- and high-sensitivity watercourses along the pipelines are 

identified in the Application (Volume 6A, Table 11-26). These fish species 

are of special conservation status, have a fishery associated with the stocks, 

or are considered sensitive to environmental disturbances. Most of these 

species are salmonids such as the five Pacific salmon, steelhead, mountain 

whitefish, bull trout, rainbow trout, and cutthroat trout. Species sensitivity, 

rarity, and species reliance on unique habitats have been factored into the 

sensitivity ratings (Appendix C, Table 11C-1) of all watercourses crossed 

by the pipeline alignment and are therefore considered in each crossings 

risk management framework (“RMF”) rating. The potential for negative 

effects to occur for each crossing method and associated mitigations in the 

specific habitats at each crossing location is also factored into the RMF 

rating for each watercourse crossing (see Appendix C, Table 11C-1)).  
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Watercourse Crossings 

 

2.11 Reference: Volume 6A, Section 11, NGP Response to Government of Canada IR No 1, 

Question 21. 

 

  Preamble: The potential impacts to fish and fish habitat at water body crossings vary 

greatly between construction techniques. To determine appropriate construction 

techniques, the proponent has used a risk-based decision matrix that considered 

channel size, stream flow and environmental risk ratings. Environmental risk 

ratings for each proposed crossing were derived from fish species and habitat 

characteristics as well as other factors such as construction timing. To support 

this risk-bases decision matrix, the proponent has provided habitat assessments 

for many of the proposed stream crossings. However, most of these sites have 

been assessed for one season only (and often not during the proposed 

construction season). Further, the proponent has stated that 265 sites (pipeline, 

road and powerline crossings) have not been assessed and that data for these 

sites will not be available until after completion of the EA. To compensate for 

these shortcomings, the proponent has stated that where site-specific data is 

unavailable, “morphology and habitat characteristics of these watercourses are 

estimated from historic data, where available, or data from earlier pipeline 

alignments for this Project”. 

 

DFO is concerned that the lack of site-specific, seasonally appropriate habitat 

data might result in uncertainty about the potential impacts to fish and fish 

habitat. 

 

The requested information is necessary to develop a more fulsome 

understanding of the total potential impact to fish and fish habitat. In particular, 

it will help DFO determine the uncertainty of the proponent's risk-based 

decision matrix and hence, the likelihood of impacts resulting from proposed 

stream crossings. 

 

  Request: Provide an impact and mitigation table that: 

 

a. Identifies all fish-bearing water body crossings where site-specific, 

seasonally appropriate habitat data is not available for the current 

alignment; 

 

b. Identifies how environmental risk ratings were calculated for each of these 

crossings; 

 

c. Identifies what supplemental data, if any, was used;  

 

d. Where supplemental data was not available, identifies how omitted data 

parameters were considered in risk rating calculations; 
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e. Considers that environmental risk ratings may have been under-estimated 

for these crossings and identify the appropriate construction technique for 

the next environmental risk rating category; and 

 

f. Identifies the potential HADD associated with each of these new risk-rating 

crossings. 

 

  Response: Site specific data was not available for 136 watercourse crossings along the 

pipeline RoW:  

 

 17 crossing locations were not visited during Northern Gateway field 

surveys but have been assessed using public data collected from fish 

habitat surveys conducted for other projects. Fish and habitat data was 

considered relevant to the Northern Gateway project if it was collected 

from a site within 100 metres of the pipeline alignment. 

 

 2 crossing locations were on watercourses that had been surveyed 

during the Northern Gateway field program, but the sampling locations 

were located more than 100 metres from the current crossing location. 

 

 117 crossing locations were not surveyed during the Northern Gateway 

field program and did not have supplemental data, or survey data from 

the watercourse that could be used to extrapolate habitat characteristics. 

 

Mean monthly discharge data was estimated for all sites along the pipeline 

alignment.  See the Application (Volume 6A, Section 10.4.2).  

 

Risk ratings were calculated for watercourse crossings that had available 

supplemental or extrapolated data in the same manner as those crossings for 

which site-specific data was available.  See the Application (Volume 6A, 

Section 11.5.2). 

 

Crossing locations for which there no supplemental or extrapolated data was 

available, were assumed to be fish-bearing and flow data was used to estimate 

the relative size of the watercourse. Where provincial databases listed fish 

species presence for the watercourse, the species were assumed to be present 

throughout the watercourse, and these species were used in calculating habitat 

sensitivity.  

 

Construction season discharge for all 117 crossing locations with no available 

survey or supplemental data was < 0.5 m
3
/s, and in all but 4 of these sites, 

construction season discharge was < 0.01 m
3
/s.  Isolated crossing methods were 

proposed for all watercourses that had construction flows > 0.05 m
3
/s.  

 

As channel size is considered within the watercourse sensitivity rating as per 
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the Application (Volume 6A, Table 11-12), and mean monthly discharge 

affects the scale of negative effects rating (Table 11-13), all 117 crossing 

locations with no available survey data were assigned a low RMF rating.  The 

low RMF ratings were consistent with other watercourses along the pipeline 

alignment for which fish and habitat survey data was available. 

 

As described in Northern Gateway‟s response to Federal Government IR 2.10, 

HADD calculation for all watercourse crossings will remain unknown until the 

final watercourse crossing designs are completed during the detailed 

engineering. The final instream areas potentially affected at each crossing 

location will be determined prior to submission of applicable permits and 

authorizations. 
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Impacts on Fisheries  

 

[Baseline characteristics of commercial invertebrate fisheries within the Project Effects 

Assessment Area (PEAA) and Confined Channel Assessment Area (CCAA)] 

 

2.12 Reference: Marine Fisheries TDR, Section 3, pp. 3-58 through 3-141. 

 

  Preamble: The proponent has presented commercial fishing effort and landings data for 

commercial fisheries. Values presented for invertebrate fisheries were reviewed 

in detail, and suggest that the proponent has misunderstood the structure of the 

effort values for many fisheries which may lead to erroneous conclusions 

regarding potential impacts. 

 

The additional information is being requested to assist DFO in understanding 

the impact of site construction on fish and fish habitat, and impacts to fisheries.  

 

A review of the presentation and interpretation applied to the source data is 

being requested to assist DFO in understanding the baseline characteristics 

within the CCAA and PEAA and the assessment of the effects of the project on 

the marine fisheries environment and commercial fisheries. 

 

A detailed review of the information presented for the Geoduck, Sea Cucumber 

and Red Sea Urchin fisheries has identified that characteristics of effort has not, 

for example, considered changes in license-stacking, rotational management 

regimes, and may have inappropriately summed effort values across statistical 

areas. 

 

  Request: a. Re-analyze effort calculations after considering all assumptions. In 

particular, consider the following: 

 

i. Is it appropriate to sum vessel counts across sub-areas when source 

counts are presented on a sub-area basis? 

ii. Is vessel count a valid measure of effort in a fishery that provides for 

license stacking? 

iii. Where appropriate, have values been considered in the context of a 

three-year rotational management regime? 

 

b. Review whether the conclusions presented as baseline characteristics of the 

fisheries are still supported in light of new effort values for the fisheries and 

their interpretation. 

 

c. Is the significance attributed to any given location within the CCAA and 

PEAA changed in light of new effort values? 

 

d. Do any changes in the baseline characteristics of the fisheries lead to a 
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modification of conclusions presented in Vol 8B and Vol 6B? 

 

  Response: Preamble: 

 

Catch and effort data for commercial Geoduck, Sea Cucumber and Red Sea 

Urchin fisheries in the Project Effects Assessment Area (“PEAA”) and the 

Confined Channel Assessment Area (“CCAA”") were obtained through an 

information request made to Fisheries and Oceans Canada (“DFO”) on April 

16, 2009. The request was made to  the Unit Supervisor, Regional Data 

Services, DFO, for fishing effort and catch data for all sub-areas of Fisheries 

Management Area (“FMA”) 5 and FMA 6 for the period 1998 to 2008 (see 

Attachment Federal Government IR 2.12).  

 

The following specific types of data were requested: 

 

 Vessel Registration Number (“VRN”) 

 Fisher Identification Number (“FIN”) 

 Trip Number (if available) 

 Date 

 Gear Type 

 Area and Subarea or/and Catch Area 

 Target Species 

 Species Caught 

 Landing Weight (kg) 

 Number of Pieces 

 Fishing Effort (hours) 

 

The following specific types of data were received: 

 

 Year 

 Gear Type 

 Area and Subarea 

 Species Caught 

 Round Weight (lbs or kg) 

 Value 

 Number of Vessels 

 

The data provided by DFO is highly summarized and is less specific than that 

requested. For example, no information was received on: vessel registration 

number, fisher identification number, trip number, date (other than year), or 

fishing effort (e.g., hours spent fishing). In many cases, DFO cannot provide 

specific information on individual fishing vessels to the general public because 

doing so would constitute a breach of privacy. Due to this constraint, DFO was 

able to provide only one measure of fishing effort for commercial Geoduck, Sea 

Cucumber and Red Sea Urchin fisheries within the PEAA and CCAA - vessel 
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count. These data are presented in full in the Marine Fisheries Technical Data 

Report (“TDR”) (Appendix B). 

 

a. i. Vessel counts for commercial Geoduck, Sea Cucumber, and Red Sea 

Urchin fisheries are presented for individual sub-areas of FMA 5 and 

FMA 6 (Marine Fisheries TDR, Table 3-50, Table 3-53, Table 3-58, 

Table 3-61, Table 3-65, and Table 3.68). Vessel counts within each sub-

area are also presented as a percentage of the total fleet fishing with 

FMA 5 and FMA 6. This analysis provides an indication of where the 

majority of fishing is occurring. Vessel counts were only summed across 

sub-areas (within an FMA) for the purpose of comparing total fishing 

effort between FMA 5 and FMA6.  

 

ii. License stacking refers to the practice by which one vessel possesses 

more than one license for a given fishery. In a fishery with license 

stacking, individual vessels may have different Total Allowable Catches 

(“TACs”). DFO did not disclose information on which vessels have 

stacked licenses to respect the privacy of fishers. Consequently, vessel 

count was the only measure of fishing effort available to characterize 

commercial fishing effort within the PEAA and CCAA.  

 

Using vessel count as a measure of fishing effort treats each vessel the 

same, potentially overlooking differences in TACs (if some vessels have 

stacked licenses). However, fish landings data (catch) can be used in 

combination with vessel count (effort) to help resolve the issue of 

license stacking. A vessel with two or more licenses is expected to 

harvest a larger quantity of fish, leading to higher landings values for 

the sub-area in which that vessel was fishing. Landings data for 

Geoduck, Sea Cucumber and Red Sea Urchin are presented for each 

year and each sub-area of FMA 5 and FMA 6 (Marine Fisheries TDR, 

Appendix A). By combining vessel counts with landings data, the 

relative importance of each sub-area for a given fishery has been 

characterized.  

 

Information on license stacking would be helpful in the context of 

understanding fishing effort at the sub-area level. Assuming this 

information could be made available, some limited re-analysis of its 

significance could be undertaken.  

 

iii. Fishing effort and landings data for the commercial Geoduck fishery 

have been considered in the context of the three-year management 

regime, whereby different areas of the coast are fished every three years. 

The rotational nature of the Geoduck fishery means there is 

understandable variation in both fishing effort and catch reported on an 

annual basis. This variation is presented in the Marine Fisheries TDR 

(Section 3.10, Figure 3-42, Figure 3-44, Table 3-51 and Table 3-54), 
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and has been considered in the assessment of the potential effects of the 

Project on the Geoduck fishery. 

 

The Sea Cucumber fishery has not historically been managed using a 

three-year management regime; however, this management strategy was 

implemented in 2011 (DFO 2011). The Red Sea Urchin fishery does not 

follow a three-year rotational management regime. 

 

b. The baseline characteristics of the commercial Geoduck, Sea Cucumber and 

Red Sea Urchin fisheries are based on the best available data provided by 

DFO. After considering the assumptions raised by DFO in this Information 

Request (please refer to Northern Gateway‟s responses Federal Government 

IR 2.12a.i., 2.12a.ii. and 2.12a.iii.), it is determined that the presentation and 

interpretation of fishing effort and landings data for the commercial 

Geoduck, Sea Cucumber and Red Sea Urchin fisheries are representative, 

accurate and defensible.  

 

Information presented in the Marine Fisheries TDR is based on information 

that was available at the time of its preparation and includes data for the 

period 1998 to 2008 inclusive. The TDR was completed in 2010 and, 

consequently, fisheries data post 2008 was not considered given the 

constraints of Project timing and submission dates. However, it is believed 

that the complexion of the various fisheries has not meaningfully changed 

over the period 2009 to the present.  Consequently, re-analysis of the data is 

not considered necessary. 

 

c. As a re-analysis of the fishing effort data for commercial Geoduck, Sea 

Cucumber and Red Sea Urchin fisheries is not considered necessary, the 

significance of potential Project effects within the PEAA and CCAA 

remains unchanged. It should be noted that significance is not attributed to 

any particular location within the PEAA or CCAA. Rather, significance is 

attributed to the entire PEAA or the entire CCAA (see Application (Volume 

6B, Section 13.2.7 and Volume 8B, Section 12.2.7)).  

 

d. The baseline characteristics of the commercial Geoduck, Sea Cucumber and 

Red Sea Urchin fisheries remain unchanged; therefore, there are no 

modifications to the conclusions presented in the Application (Volume 6B 

and Volume 8B).  

 

Reference: 

 

Fisheries and Oceans Canada (DFO). 2011. 2011/2012 Sea Cucumber 

Integrated Fisheries Management Plan. Accessed November 8, 2011.  
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Impact on Fisheries  

 

(Baseline characteristics of marine fish communities within the PEAA and CCAA) 

 

2.13 Reference: B9-25: Marine Fisheries TDR, Section 3.2.2, pp. 3-15 through 3-20. 

 

  Preamble: The section describes a dozen surveys in the project development area and 

PEAA with the objective of compiling a species inventory and characterizing 

baseline conditions at representative intertidal and sub-tidal habitats within the 

PEAA. The surveys are likely insufficient in both quantity and scope to fully 

characterize benthic invertebrate and near shore fish communities within the 

PEAA and CCAA. 

 

The additional information is being requested to assist DFO in understanding 

the impact on fish and fish habitat, and impacts to fisheries. It would be helpful 

if future surveys covered a greater depth range, covered the CCAA and PEAA, 

were conducted at several different times of year, and were able to characterize 

the pelagic marine fish community. Baseline community structure information 

will be essential in evaluating the impacts of an oil spill should one occur 

within the CCAA. 

 

  Request: a. Does the proponent plan to undertake additional fishing surveys? 

 

b. If so, provide the details on timing, targets, and methodology. 

 

  Response: a. Northern Gateway completed intertidal and sub-tidal baseline surveys in the 

Project Development Area ("PDA") and Project Effects Assessment Area 

("PEAA") over a period of five years (2005 - 2009) to supplement existing 

information on marine fish and fish habitat in the assessment areas.  Field 

surveys were conducted to address knowledge gaps that were relevant to the 

assessment of effects on the marine environment, and were not completed if 

sufficient information was already available.  The Marine Fish and Fish 

Habitat Technical Data Report describes baseline characteristics of the 

biophysical elements of marine fish and fish habitat based on information 

generated and synthesized from existing literature sources and field surveys. 

This characterization of fish and invertebrate communities and habitat in the 

PDA, PEAA and CCAA provided the foundation for assessing potential 

effects on marine fish and fish habitat. 

 

In response to a request by Fisheries and Oceans Canada ("DFO") for 

further information on sponge abundance and distribution in Kitimat Arm, 

Northern Gateway undertook additional sub-tidal surveys within the PEAA 

in May 2011.  Multibeam bathymetry data were used to identify eight 

survey sites with suitable sponge habitat. Within the PEAA, vertical 

transects were surveyed using a Remote Operated vehicle (“ROV”) with 
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scaling lasers (to obtain accurate specimen size data) from depths of at least 

100 m to the surface. A minimum of 5 transects were completed in each of 

the 8 survey areas, and a total of 44 transects were completed in the PEAA. 

 

In addition to the field surveys already completed, Northern Gateway has 

committed to implementing a Marine environmental effects monitoring 

program (“EEMP”), upon approval of the Project, to meet its commitments 

in the Application for follow-up and monitoring, as defined under the CEA 

Act.  The purpose of the Marine EEMP is to guide the collection of 

additional data on the current status of marine biota and their habitat, and 

any potential change in species diversity, abundance and distribution and 

habitat quality in the PEAA, CCAA and Open Water Area ("OWA") for the 

purposes of: 

 

 Measuring the effects of routine operations at the terminal and along the 

proposed shipping route, and confirm predictions stated in the 

Application,  

 Assessing the effectiveness of Project design features and mitigation 

measures, and 

 Establishing a marker for long-term monitoring in the event of an oil 

spill, and provide context for determining restoration endpoints. 

 

Please refer to Northern Gateway's response to Federal Government IR 2.66 

for further details on the marine EEMP. 

 

b. Please refer to Northern Gateway‟s response to Federal Government IR 

2.13. 
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Impact on Fisheries 

 

(Baseline characteristics of commercial invertebrate fisheries within the CCAA) 

 

2.14 Reference: B9-40: Marine Fisheries TDR, Section 3.2. and 3.3, pp. 3- 20 through 3-41. 

 

  Preamble: The proponent presents catch and effort data for groundfish fisheries and catch 

data are presented by sector, year and species. DFO has been unable to replicate 

the catch numbers provided by the proponent. 

 

The additional information is being requested to assist DFO in understanding 

the impact on fish and fish habitat, and impacts to fisheries. In some cases 

important species were under reported, however, in most cases the reported 

catch weights were significantly higher than those DFO was able to produce. 

The report may confuse landed catch with total catch. 

 

  Request: a. Review and, if necessary, revise the catch and effort data. 

 

b. Ensure data from all fishing methods (e.g., both bottom and pelagic trawl) 

are included in the analysis. 

 

c. Reassess the relative values of commercial groundfish in the area based on 

the revised data request. 

 

d. Do the results change 

 

  Response: Preface: 

 

Catch and effort data for commercial groundfish fisheries in the Project Effects 

Assessment Area (“PEAA”) and the Confined Channel Assessment Area 

("CCAA”) were obtained through an information request made to Fisheries and 

Oceans Canada (“DFO”) on April 16, 2009. The request was made to Ms. 

Laurie Biagini (Unit Supervisor, Regional Data Services, DFO) for catch data 

for all sub-areas of Fisheries Management Area (“FMA”) 5 and FMA 6 for the 

period 1998 and 2008 (see Attachment Federal Government IR 2.12).  

 

The following specific types of data were requested: 

 

 Vessel Registration Number (“VRN”) 

 Fisher Identification Number (“FIN”) 

 Trip Number (if available) 

 Date 

 Gear Type 

 Area and Subarea or/and Catch Area 
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 Target Species 

 Species Caught 

 Landing Weight (kg) 

 Number of Pieces 

 Fishing Effort (hours) 

 

The following specific types of data were received: 

 

 Year 

 Gear Type 

 Area and Subarea 

 Species Caught 

 Round Weight (lbs or kg) 

 Value 

 Number of Vessels 

 

A key constraint to the commercial groundfish catch data provided by DFO is 

the “three-party rule”. This rule is applied where three or fewer vessels report 

landings from the same sub-area during the fishing season and the information 

is considered confidential and is not released in a form that could be traced to 

individual vessels. If three or fewer vessels report landings to DFO from a sub-

area, DFO either: i) summarizes catch data with other sub-areas; or ii) does not 

provide catch data at all. 

 

With respect to the groundfish data received from DFO, the three-party rule 

was applied to some or all of the landings data for 1998, 1999, 2000, 2001, 

2002, 2004, 2006, and 2007. In most instances where the three-party rule was 

applied, no catch data were received. Where catch data were provided by DFO, 

it was identified as „round weight‟ (lbs or kg). It is assumed that round weight 

is equivalent to landed catch. The source data received from DFO is presented 

in Appendix A of the Marine Fisheries Technical Data Report ("TDR") (Tables 

A-10 through A-20). 

 

a. The commercial groundfish catch and effort data presented in the Marine 

Fisheries TDR (Sections 3.2 and 3.3) was reviewed at the time of its 

finalization in 2010 and has been re-considered within the context of the 

information request received from DFO. After again comparing data 

presented in the TDR to the source data provided by DFO, it has been 

concluded there are no substantive discrepancies between the two data sets 

that would change the assessments. The discrepancy identified by DFO 

must exist between the data provided to Northern Gateway by DFO and the 

full source data set held by DFO. It is possible this discrepancy is attributed 

to the application of the three-party rule.  As DFO was not able to provide 

landed weights in cases where the three-party rule was applied, the total 

catch presented in the Marine Fisheries TDR may underestimate the true 

catch for some sub-areas and species. However, DFO indicates that „in most 
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cases the reported catch weights were significantly higher than those DFO 

was able to produce‟. This being the case, the assessment and the 

conclusions made are considered conservative and are unlikely to change 

even if data from the three-party rule were to be provided. 

 

b. As discussed in the preface to this response, the groundfish catch data 

presented in the Marine Fisheries TDR was provided by DFO. The fishing 

methods for which data were provided are: 

 

1) Gear Code 50 - Trawl, Otter, Bottom;  

2) Gear Code 31 - Troll, Freezer, Salmon; and  

3) Trawl. All groundfish catch data from these three fishing methods were 

included in the analysis.  

 

As these were the only three fishing methods for which data was provided, 

it is assumed these are the only methods by which groundfish were 

harvested in the sub-areas of FMA 5 and FMA 6. Northern Gateway is not 

considering re-analysis of the data unless DFO is able to provide more 

specific information as originally requested. Should more information be 

received, it would be considered in the context of the overall assessment. 

Northern Gateway does not envision the information would affect its 

overall assessment of potential effects of the Project on the groundfish 

fisheries. 

 

c. As discussed in the preface to this response, groundfish monetary value data 

for sub-areas of FMA 5 and FMA 6 were provided by DFO. The data 

presented in the Marine Fisheries TDR has been compared with the source 

data provided to Northern Gateway by DFO, and there are no discrepancies 

between the two data sets. Therefore, the value data presented in the Marine 

Fisheries TDR is considered accurate, and a re-analysis is unnecessary.  

 

d. As discussed previously, the commercial groundfish catch data presented in 

the Marine Fisheries TDR accurately reflects the data provided to Northern 

Gateway by DFO. If there are discrepancies between this data and the data 

held by DFO, these can only be identified with access to the full source data 

set. As DFO cannot distribute this data for confidentiality reasons, Northern 

Gateway looks to DFO to identify the source and nature of the 

discrepancies. Re-analysis of the commercial groundfish catch data is, 

therefore, not possible. Information presented in the Marine Fisheries TDR 

is considered accurate and the conclusions presented in the Application 

(Volume 6B and Volume 8B) regarding the potential effects of the Project 

on marine fisheries remain unchanged 
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Impact on Fisheries  

 

[Effect of acoustic pollution on commercial Groundfish species and fisheries within the CCAA 

& Open Water Area (OWA)] 

 

2.15 Reference: Volume 8B: Environmental and Socio- Economic Assessment (ESA) - Marine 

Transportation (Chapter 9). 

 

  Preamble: The proponent has concluded that the project associated noise in the CCAA 

will not adversely affect groundfish species or groundfish fisheries. 

 

The additional information is being requested to assist DFO in understanding 

the impact on fish and fish habitat, and impacts to fisheries. Studies exist 

linking the effects of sound to decreases in catch per unit effort for rockfish 

species. 

 

  Request: a. Provide a literature review of the fishery impacts of acoustic noise. 

 

b. Provide an analysis considering the potential impact of species specific 

declines in catch rates by fishery associated with project induced noise. 

 

  Response: a. A comprehensive assessment of the effects of vessel noise on marine fish is 

presented in the Application (Volume 8B, Section 9.6). This assessment 

concludes that sounds produced by vessels (e.g., sounds from propeller 

cavitation, engines and other on-board machinery) will not harm or kill any 

marine fish. Vessel noise may cause localized behavioural responses in 

some fish species; however, these effects will be short term and reversible 

as fish are expected to resume their normal behaviours (and distributions) 

after the noise disturbance has ceased. Given that vessel noise will not 

adversely affect fish within the Confined Channel Assessment Area 

(“CCAA”) or Open Water Area (“OWA”), no effects to marine fisheries are 

anticipated. It is also noted that fishing activities in themselves create 

localized noise, and this does not appear to be a concern to the success of 

ongoing fishing activities. 

 

After a thorough review of the existing literature, it has been concluded that 

there is no evidence that sounds produced by large ocean going vessels 

(e.g., tugs, tankers) affect catch rates for any groundfish species. DFO refers 

to studies linking the effects of sound to decreases in catch per unit effort 

for rockfish species. Although no citation is provided, it is believed that 

DFO is referring to the study published by Skalski et al. (1992). If this is not 

the case, Northern Gateway requests that DFO provide the citation(s) for 

the study they are referring to.  

 

Skalski et al. (1992) investigated the effects of seismic air gun emissions on 
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catch per unit effort ("CPUE") of rockfish using baited long-lines. Skalski et 

al. (1992) found that continuous exposure to air gun pulses reduced long-

line catch by an average of 52.4%. 

 

It is important to differentiate sounds produced by an air gun from sounds 

produced by a transiting vessel. Air guns produce high intensity pulsed 

sounds, whereas vessels produce lower intensity continuous sounds. The 

source level used in the Skalski et al. (1992) study was 223 dB re 1 µPa and 

the received level at the base of rockfish aggregations (82 to 183 m depth) 

was between 180 and 200 dB re 1 µPa. By comparison, sounds produced by 

tugs and tankers are expected to range from 160 to 193 dB re 1 µPa (see the 

Application (Volume 8B, Section 9.6.2). Received sound levels for 

groundfish in the CCAA, where the average depth typically exceeds 200 m, 

will likely be well below 170 dB re 1 µPa. In a study conducted by Pearson 

et al. (1992), behavioural responses in rockfish were only observed at 

received levels above 180 dB re 1 µPa. 

 

The results of the Skalski et al. (1992) study must also be interpreted in 

relation to the amount of time rockfish were exposed to air gun pulses, and 

the overlap of this exposure with fishing effort. During the study, pulsed 

sounds were emitted six times per minute for 60 minutes directly above the 

rockfish aggregations. Long-lines were only set while sounds were being 

produced; therefore, rockfish were exposed to high intensity sound over the 

entire duration of the fishery.  

 

In contrast, during Northern Gateway operations, Project vessels will transit 

through the CCAA at speeds of 8 to 12 knots. Sounds produced by these 

vessels will be transitory, affecting any given location (or fish) only briefly. 

As such, any potential interactions between vessel noise and active 

groundfish fisheries would be brief as well. 

 

Based on these considerations, it is inappropriate to extrapolate the results 

of the Skalski et al. (1992) study to potential effects of vessel noise on 

groundfish fisheries, if indeed that is the study referred to by the DFO 

reviewer. As stated previously, there are no studies that have documented 

declines in groundfish catch rates as a result of vessel noise. If vessel noise 

did affect groundfish catch rates, large vessels engaged in fishing activities 

would be expected to reduce their own landings. This effect has never been 

reported.  

 

b. See Northern Gateway's response to Federal Government IR 2.15a. 

 

References: 

 

Pearson, W.H., J.R. Skalski, and C.I. Malme. 1992. Effects of sounds from 

a geophysical survey device on behavior of captive rockfish (Sebastes sp.). 
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Impact on Fisheries  

 

(Effect of tanker traffic on commercial Groundfish fisheries within the CCAA & OWA) 

 

2.16 Reference: Volume 8B: Environmental and Socio- Economic Assessment (ESA) - Marine 

Transportation (Chapter 13). 

 

  Preamble: The report concludes that the likelihood of interaction between a tanker and a 

commercial fishing vessel is minimal, short term, and reversible. 

 

The additional information is being requested to assist DFO in understanding 

the impact on fish and fish habitat, and impacts to fisheries. The report 

calculated the areas of overlap between fishery foot prints and shipping routes 

buffered with a 500 m corridor, but does not seem to consider spatial patterns of 

effort. All three approaches intercept high use areas for various fisheries. The 

likelihood of interactions with vessels or static fishing gear may be 

underestimated in the report. 

 

  Request: a. Provide an analysis of overlap between commercial fishing efforts and 

project associated vessel traffic for all three approaches that explicitly 

consider spatial patterns of effort. 

 

  Response: a. An analysis of overlap between commercial fishing effort in the Open 

Water Area (“OWA”) and Project associated vessel traffic for all three 

approaches has been conducted and is presented in the Application (Volume 

8B, Section 13.8). As discussed in the Application, this analysis considers 

the spatial pattern of effort for fisheries within the OWA, based on 

information obtained through two online data repositories, MAPSTER 

(DFO 2008) and CRIMS (2009). These data sources provide data on the 

presence or absence of fishing effort (i.e., effort or no effort), but do not 

assign relative effort weights to different locations. Therefore, a more 

spatially refined analysis of effort within the OWA is not possible. 

 

Northern Gateway acknowledges that different locations within the OWA 

likely experience different levels of fishing effort; however, since fine-scale 

data that could be used to identify high use areas are not publicly available, 

such an analysis is not possible. To respect the privacy of fishers, DFO does 

not disclose catch or effort data below the sub-area level. Although this 

prevents the identification of high use areas within the OWA, it does not 

affect the conclusions presented in the Application (Volume 8B, Section 

13.8.4.4). The overlap between shipping routes buffered by 500 m and any 

given fishery is, in all cases, less than 1%. Potential effects of transiting 

tankers on marine fisheries within the OWA are expected to be not 

significant. 
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As discussed in the Application (Volume 8B, Section 13.8.4.1), any 

potential conflicts between transiting tankers and commercial fisheries will 

be addressed by the Fisheries Liaison Committee (“FLC”). Through the 

FLC, fishers will be able to identify high use areas that overlap with 

shipping routes in the OWA and Confined Channel Assessment Area 

(“CCAA”) and work with Northern Gateway to minimize any potential 

conflicts. The objectives of the FLC are discussed in Northern Gateway's 

response to Coastal FN IR 1.35. More specific information on the FLC, 

including a framework for its establishment and operation, is discussed in 

Northern Gateway's response to JRP IR 8.11.  

 

References: 

 

Coastal Resource Information System (CRIMS). 2008. British Columbia 

Coastal Resource Information System. Accessed: November 2008.  

 

Fisheries and Oceans Canada (DFO). 2008. MAPSTER (version 2.2). 

Accessed: November 2008.  
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Impacts to fish and fish habitat (Estuarine sediment and water samples) 

 

2.17 Reference: B9-25 Marine Fish and Fish Habitat Technical Data Report; B9-19 Marine 

Ecological Risk Assessment for Kitimat Terminal Technical Data Report. 

 

  Preamble: Analysis of samples was carried out to evaluate preconstruction 'baselines'. 

Samples were assessed for metals, dioxins, furans, total PCBs, and 

hydrocarbons. A number of questions arise: 

 

Modern day standards are needed to reliably characterize this area, and evaluate 

against environmental quality criteria and the published literature. The Kitimat 

area has major historical contaminated sites, and being able to discern those 

from any future activity is important to the Government of Canada. 

 

Kitimat Arm is an estuary with freshwater inputs and strong tidal influences. 

Limiting sediment sampling to the immediate vicinity of the proposed terminal 

limits an understanding of this site, constrains the assessment of future risk 

associated with activities or incidents, and weakens the chances of suitably 

characterizing the historic impacts associated with aluminum smelting and pulp 

mill operations. 

 

  Request: a. Provide High Resolution GCMS analysis for sediment samples, and for the 

following chemical classes: hydrocarbons, PCBs, PCDDs and PCDFs. This 

list is based on historic inputs and possible contaminants associated with 

proposed activities. 

 

b. Were PAH analyses limited to the USEPA 16? 

 

c. Define 'total PAHs' in tables. 

 

d. Generate a list of chemicals likely to be used or associated with 

construction activities, maintenance, and associated traffic. 

 

e. Expand the sediment and water quality sampling programs and analyses to 

include sites upstream of the terminal. 

 

  Response: a. For risk assessment purposes, petroleum hydrocarbons in sediments were 

analyzed as fractionated groups following the Canada Wide Standards 

fractionation methodology.  This fractionation scheme targets aliphatic and 

aromatic hydrocarbons in the following main fractions: F1 (C6-C10), F2 

(>C10-C16), F3 (>C16-C34) and F4 (>C34).  Analytical results for 

petroleum hydrocarbons in sediments are available in Appendix D of the 

Marine Ecological Risk Assessment for Kitimat Terminal Technical Data 

Report.  Polychlorinated biphenyls (“PCB”) analytical results for sediments 

are available in the same Appendix.  Reported concentrations for total PCBs 
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in sediments were at or below the detection limit.  Use of PCBs is now 

prohibited, so the Project will not use or emit PCBs.  High Resolution GC-

MS analysis results for PCDDs and PCDFs in sediments are also available 

in Appendix D of the Marine Ecological Risk Assessment for Kitimat 

Terminal Technical Data Report. 

 

b. PAH analysis was based on the USEPA 16 with the addition of acridine, 

quinoline and 2-methylnaphthalene for water samples, 2-methylnaphthalene 

for sediment samples, and acridine for fish tissue samples. 

 

c. Total PAH concentrations presented in the tables are as reported by the 

laboratory, and represent the sum of the reported PAH concentrations above 

the detection limits. 

 

d. A detailed listing of chemicals likely to be used or associated with 

construction activities, maintenance, and associated traffic is not available; 

however, these can be expected to be typical of large construction projects 

and could include petroleum products (gasoline and diesel fuel), lubricating 

or hydraulic oils, paints and solvents.  The potential environmental effects 

of large construction projects, such as the construction of the Marine 

Terminal, are well understood and are accompanied by the development of 

environmental protection plans and specific protocols for the storage, 

handling, and use of substances that could be harmful to the environment. 

 

e. Northern Gateway is in the process of developing marine and terrestrial 

environmental effects monitoring programs that will include pre- and post-

construction monitoring.  Draft framework documents describing the 

Marine Environmental Effects Monitoring Program (“EEMP”) and the 

Pipeline EEMP have been provided to Environment Canada and DFO for 

comment (see Northern Gateway‟s response to Federal Government IR 

2.66).  Once finalized, the framework documents will be provided to the 

JRP. 

 

These programs will be developed and implemented in consultation and/or 

in partnership with regulatory agencies, and Aboriginal groups whose 

territories overlap the potentially affected areas.  It is expected that the 

Marine EEMP will be expanded relative to the baseline data collection 

completed to date, and will include sites upstream of the terminal. 
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Species at Risk (Watercourse crossings) 

 

2.18 Reference: IR #1 Response page 38. 

 

  Preamble: The proponent has indicated that the primary mitigation measures for species at 

risk are the selection of the crossing method and timing of construction works. 

 

The additional information is being requested to help DFO understand and 

evaluate measures intended to reduce or eliminate the effect of the project on 

White Sturgeon, which is listed as endangered under SARA.  

 

The Nechako population of White Sturgeon, which are listed as endangered 

under SARA, are present in the Stuart River, both upstream and downstream 

from the proposed pipeline crossing, and downstream from the proposed 

pipeline crossing of the Endako River. All harm to this species is prohibited 

under SARA. 

 

Proposed critical habitat areas for this species are also located a short distance 

upstream and 40 km downstream from the proposed Stuart River crossing and 

downstream from the Endako River crossing. 

 

Given the status of this species, further information on sturgeon-specific 

mitigation measures and on potential impacts of proposed crossing methods on 

sturgeon is being requested. 

 

  Request: a. What is the proposed construction timing for the Stuart crossing? 

 

b. What impacts on White Sturgeon and its habitat are anticipated from the 

proposed trenchless crossing methods for the Stuart and Endako Rivers? 

Include temporary environmental impacts in this evaluation. 

 

c. What are the anticipated impacts of the alternative crossing methods for the 

Stuart and Endako crossings on White Sturgeon and their habitat? Include 

temporary environmental impacts in this evaluation. 

 

d. Provide an impact and mitigation table to address impacts identified above.  

 

e. If the crossings may need to be moved for logistical or construction-related 

reasons, please indicate how  the proponent will ensure that the revised 

locations do not pose additional risks to white sturgeon and their habitats. 

 

f. Detail all activities for which the proponent intends to apply for a SARA 

permit.  

 

g. What is the probability of inadvertant release or collapse during 
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construction of the crossings using horizontal directional drilling (HDD) or 

other trenchless methods?  

 

h. If location specific geo-technical information is insufficient, can the 

proponent characterize the frac-out risk (e.g., low, medium or high) based 

on known rates from other projects? 

 

i. What specific contingency measures are in place to address the impacts that 

inadvertant release or collapse during construction of the crossing would 

have on White Sturgeon and their habitat? 

 

j. What is the anticipated timing, extent and proposed methods for any 

maintenance required for the pipeline sections installed at the Stuart and 

Endako crossings? Consider contingency crossing methods in the response. 

 

k. What are the specific mitigation measures and contingency response plans 

for minimizing the impacts that a pipeline failure or spill at or near these 

crossings would have on White Sturgeon or their habitat? 

 

  Response: a. The proposed crossing method for the Stuart River is a Horizontal 

Directional Drill (“HDD”). If this method is not feasible then another 

trenchless method will be employed. The timing for construction will be 

determined during detailed engineering; however, since it is a trenchless 

crossing, timing restrictions for the Stuart River will not be applicable. 

 

b. Trenchless crossing techniques are utilized to pass under the watercourse 

resulting in no disturbance to the channel, banks or riparian area.  Adverse 

effects to fish habitat productive capacity at trenchless crossings including 

the Stuart and Endako Rivers are not expected.  

 

c. The alternative crossing method for the Stuart River is a different trenchless 

crossing technique (see the Application (Volume 3, Appendix G.1, Table G-

1)).  No adverse effects at trenchless crossings are expected. 

 

The alternative crossing method for the Endako River is an isolated crossing 

completed during the winter (see the Application (Volume 3, Appendix G.1, 

Table G-1)).  Please refer to the Application (Volume 6A, Section 11, 

Tables 11-18 and 11-28), for a description of environmental effects and 

mitigation measures for watercourse crossings. 

 

d. Please refer to the Application (Volume 6A, Section 11, Tables 11-18 and 

11-28), for a description of environmental effects and mitigation measures 

for watercourse crossings. 

 

Additional information regarding mitigation measures is provided in 

Northern Gateway‟s response to Federal Government IR 23. 
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e. Project design has been undertaken to minimize or mitigate any impacts by 

utilizing a multidisciplinary team including a fisheries biologist to ensure 

that important sensitive habitat features are maintained.  This will continue 

with any future route revisions resulting in new crossing locations. 

 

f. As the crossing method for the Stuart River is a directional drill, there will 

be no effects on fish at this location, including white sturgeon.  No SARA 

permits are anticipated. 

 

g. The probability of inadvertent release or collapse of the directionally drilled 

hole to the point that inadvertent release or leakage to the surface from the 

hole occurs is very low. This is due to the preliminary design which utilizes 

deep cover based on approximate vertical stress conditions along the 

borehole path. The drill path will be further refined based on geological 

conditions as additional information becomes available during detailed 

engineering. 

 

h. See Northern Gateway‟s response to Federal Government IR 2.18g. The 

inadvertent release rate is very low where adequate cover is used, where the 

geology is adequately considered in the design and suitable other measures 

are undertaken such as downhole pressure measurements. 

 

i. Contingency measures are outlined in the Horizontal Directional Drilling 

Contingency Plan in the Application (Volume 7A, Section A.2.7).  

 

j. Standard pipeline maintenance and monitoring methods will be used for all 

watercourse crossings as outlined in Northern Gateway‟s response to JRP 

IR 4.10. This will include visual or other monitoring of lateral erosion, 

internal inspection to monitor the pipeline itself and monitoring third party 

activity. No in-stream maintenance activities are anticipated. 

 

k. Please refer to Northern Gateway‟s response to Federal Government IR 90.  
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Species at Risk (Protection of individuals) 

 

2.19 Reference: Volume 8b, Invertebrate, Fish, and Marine Mammal sections. 

 

  Preamble: Under SARA, species listed on Schedule 1 of the SARA Registry that are 

identified as threatened or endangered are afforded legal protection. This 

protection extends to the individual, and is defined as follows:  

 

"32. (1) No person shall kill, harm, harass, capture or take an individual of a 

wildlife species that is listed as an extirpated species, an endangered species or 

a threatened species." 

 

Numerous references throughout the proponent's documents indicate that 

effects on individuals of SARA-listed species would benefit from additional 

consideration. For example, in Volume 8B, Section 10 - Marine Mammals: 

 

"Residual environmental effects of project-related marine transportation might 

lead to changes in the distribution and abundance of some marine mammals 

within the CCAA [Confined Channel Assessment Area], but are not expected to 

affect the long-term viability of marine mammals at a population level." 

 

The additional information is being requested to assist DFO in understanding 

potential impacts on SARA-listed species at the individual level.  

 

A number of fish species have been assessed as threatened or endangered by the 

Committee on the Status of Wildlife in Canada (COSEWIC) and will be 

considered for listing on the SARA registry. It would be beneficial if the 

Environmental and Socio-Economic Assessment (ESA) would anticipate the 

possibility of SARA listing, as there is significant likelihood that some or all of 

these species may be listed prior to initiation of a project and individuals of 

these species would be afforded legal protection under SARA. 

 

  Request: a. Provide detailed protocols and procedures related to the protection of 

individuals of SARA-listed species, see subsections 32(1) and 32(2) of 

SARA. 

 

  Response: a. As discussed in Northern Gateway's response to JRP IR 8.17c), Northern 

Gateway will develop a Marine mammal protection plan (“MMPP”) in 

consultation with DFO, and adhering to the MMPP during the life of the 

Project. Monitoring of marine mammals (e.g., a commitment to Passive 

Acoustic Monitoring, whale spotting vessel observations, marine mammal 

surveys in the Confined Channel Assessment Area (“CCAA”) and 

approaches to the CCAA) will be used to assess the effectiveness of the 

MMPP and, if required, modify these measures or implement new measures 

to address this effect. Northern Gateway has also committed to several 
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mitigation measures to ensure the protection of sensitive marine fish species 

(please refer to Northern Gateway's response to Federal Government IR 

2.7). 

 

Through the MMPP, Northern Gateway will work with DFO (and other 

interested parties) to avoid or minimize potential effects to species of 

conservation concern (and other species not of conservation concern), under 

the Species At Risk Act (“SARA”), to the extent practical.  There is no 

requirement for a SARA permit to operate vessels within Canadian 

territorial waters.   

 

Northern Gateway believes that the above plans need to be considered 

within the context that there are currently numerous other contributors to 

vessel traffic in the North Central Coast region. In addition to current 

marine vessel traffic, four other projects could become active within the 

Kitimat area and contribute to increased traffic volumes in the CCAA. 

However, as discussed in the Preamble of Northern Gateway's response to 

JRP IR 4.30:  

 

"In contrast with existing large vessel traffic in the region or other 

proposed large vessel traffic, Northern Gateway is the only project to 

have undertaken underwater noise modeling and assessment of potential 

effects on marine mammals. Similarly, Northern Gateway is the only 

project that has committed to fund ongoing research on effects of 

underwater noise on marine mammals and associated thresholds for 

certain species."  

 

Northern Gateway will contribute towards additional research to help 

mitigate the effects of vessel traffic on marine mammals. The effectiveness 

of the MMPP, and other measures developed to protect species of 

conservation concern regionally, will rely on the willingness of other 

existing and future operators to adopt similar plans. Northern Gateway 

encourages others (DFO, Environment Canada, Aboriginal groups, other 

major vessel operators, fishing organizations, and universities) to also be 

involved in the design, conduct and funding of a more broad-scale regional 

assessment program, for the general benefit of species-at-risk. 
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Species at Risk (Protection of Critical Habitat - Northern abalone) 

 

2.20 Reference: Volume 6B - ESA Marine Terminal; Section 9.2.5. 

 

  Preamble: In Volume 6B, Section 9.2.5, the following statement is made: 

 

"The federal Species at Risk Act (SARA) applies only to marine species within 

the assessment area that are listed under SARA. There are no special status 

invertebrate species within the PEAA [Project Effects Assessment Area]." 

 

However, the proposed terminal is located along a steep rocky coastline both in 

terrestrial and sub-aqueous portions of the site, key features of Northern 

Abalone habitat; and the proposed site falls within the geospatial boundaries of 

critical habitat for Northern Abalone. 

 

At the time of the preparation of the proponent's submission, Northern Abalone 

were listed as threatened on the SARA registry. Abalone populations have 

continued to decline and the species is now listed on the SARA registry as 

endangered.  

 

As portions of the CCAA fall within the geospatial boundaries of Northern 

Abalone critical habitat, specific criteria to avoid harmful alteration, disruption 

or destruction of Northern Abalone habitat are required to be applied through a 

protocol specifically developed for assessing and protecting Northern Abalone 

from works or developments in, on or under the water that are proposed in areas 

of Northern Abalone habitat. 

 

  Request: a. Provide data to support the above-quoted statement. 

 

b. Demonstrate that the methodology used in surveying the Project Effects 

Assessment Area (PEAA) complies with the protocol required for proposed 

works within Northern Abalone habitat. 

 

c. If abalone habitat is identified within the PEAA or Confined Channel 

Assessment Area (CCAA), what measures will be undertaken to protect 

critical habitat from destruction? 

 

d. What protocols are in place to survey and protect any individual abalone 

that may be present within the development area? 

 

  Response: a. Northern Abalone are distributed in shallow sub-tidal waters along exposed 

and semi-exposed rocky coastlines from Sitka Sound to Turtle Bay, Alaska 

(Fisheries and Oceans Canada 2011). The Northern Abalone Action Plan 

(Fisheries and Oceans Canada 2011) indicates that critical habitat for the 

species is characterized by: 
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 Suitable substrate for attachment and cover,  

 Water column that exhibits moderate to high water exchange and 

salinity >30 ppt, 

 Presence of encrusting coralline algae, and 

 Presence of suitable macroalgae for feeding and cover.  

 

The action plan also clearly states that "critical habitat is not comprised of 

all the area within the identified boundaries but only those areas, within the 

identified geographic boundaries, where the specified biophysical attributes 

occur" (Fisheries and Oceans Canada 2011). 

 

As discussed in the Application (Volume 8B, Section 8), Project effects on 

marine invertebrates in the CCAA due to marine transportation activities 

are limited to acoustic disturbance, which is not relevant for species such as 

abalone. Therefore, Northern abalone will not be subject to effects from the 

Project.  

 

Potential effects from construction, operations and decommissioning of the 

Project are limited to the marine PDA and PEAA. Biophysical habitat 

characteristics in the marine PDA and PEAA do not support suitable 

functions, features and attributes for Northern Abalone as described in the 

Northern Abalone Action Plan (Fisheries and Oceans Canada 2011). 

Although Kitimat Arm is characterized by steep bedrock substrate that 

could provide suitable attachment habitat for abalone, it is subject to 

substantial freshwater runoff from the Kitimat River, which is reflected in 

salinity values that are typically less than 30 ppt (Marine Fish and Fish 

Habitat TDR). "Abalone require a water column with salinity >30 ppt, and 

are therefore not found near areas of freshwater runoff" (Fisheries and 

Oceans Canada 2011). Habitat features such as presence of coralline algae 

and sufficient feeding and cover (canopy forming kelp and understorey 

macrophytes) are not abundant or completely absent from the marine PDA 

(Marine Fish and Fish Habitat TDR).  Furthermore, intertidal and sub-tidal 

surveys conducted in the PEAA found no evidence that abalone are present 

in the area.  

 

This evaluation is further supported by the Northern Abalone Action Plan, 

which states that “Northern abalone are typically found in exposed and 

semi-exposed coastal habitat not suitable for the majority of coastal 

developments. For this reason, there are relatively few types of activities, 

works or developments, likely to result in critical habitat destruction” 

(Fisheries and Oceans Canada 2011). 

 

b. Methodology used in surveying the PEAA did not comply with the Impact 

assessment protocol for works and developments potentially affecting 

abalone and their habitat (Fisheries and Oceans Canada 2011) because 
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suitable habitat for Northern Abalone is not present in the PEAA. 

 

c. As there is no evidence that Northern Abalone are present in the PEAA, and 

habitat in the PEAA does not contain features that would indicate potential 

critical habitat, Northern Gateway does not expect that the Project will have 

any effects on individual abalone or the Northern Abalone population. 

Further surveys and/or monitoring programs for Northern abalone are not 

warranted in this case. 

 

d. Please see Northern Gateway‟s response to Federal Government IR 2.20c. 

 

References: 

 

Fisheries and Oceans Canada. 2011. Action Plan for the Northern Abalone 

(Haliotis kamtschatkana) in Canada [Proposed] Species at Risk Action Plan 

Series. Ottawa. 48 pp 
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Species at Risk (Ecology and Habitat Requirements of eulachon) 

 

2.21 Reference: Volume 6B, Section 10.5.1. Eulachon. 

 

  Preamble: Eulachon have recently been reviewed by COSEWIC and north and central 

coast stocks have been proposed for listing as threatened or endangered under 

SARA. 

 

The additional information is being requested to assist DFO in understanding 

the impact of site construction on fish and fish habitat, including species listed 

under SARA. 

 

  Request: a. Provide an impact and mitigation table detailing all precautions that will be 

undertaken to ensure there is no harm individually or collectively to the 

eulachon spawning runs within the PEAA. 

 

  Response: a. Please refer to Northern Gateway‟s response to Federal Government IR 2.7. 
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Species at Risk (Marine Mammals) 

 

2.22 Reference: Volume 6B, Section 11.8.1.2. Baseline conditions for Steller Sea Lion. 

 

  Preamble: The assessment of the effects of the facility construction, operation and risk to 

sea lions is based on outdated information and does not consider new 

knowledge of haul-out sites and rookeries within the area. 

 

The additional information is being requested to assist DFO in understanding 

the impact of site construction on fish and fish habitat, including species listed 

under SARA. 

 

  Request: a. Develop a new assessment of risk to sea lions based on the most current 

information on this species. 

 

  Response: a. As discussed in the Application (Volume 6B, Section 11.8), Steller sea lions 

range widely throughout the North Pacific and can be found from central 

California to northern Japan. Within this broad region, there are 61 breeding 

rookeries and over 300 known non-breeding haulout sites (Loughlin et al. 

1984, 1992, Fisheries and Oceans Canada (“DFO”) 2010). Within British 

Columbia, there are four breeding areas and about 23 year-round haulout 

sites, plus a number of major winter haulout sites (DFO 2010). Sea lions are 

known to be extremely faithful to established rookery and haulout sites (i.e., 

they display up to four centuries of consistency in usage) (Lyman 1988, 

Milette 1998, Raum-Suryan et al. 2002), and it is unusual for a new site to 

be established with no known history. Selection of these established sites is 

presumed to have been based on shared characteristics (e.g., offshore rocky 

outcroppings) that have facilitated survival and reproduction over time (Ban 

and Trites 2007). 

 

For management purposes, DFO considers three types of terrestrial haulout 

sites: breeding rookeries (occupied May-August), year-round haulouts 

(occupied continuously), and winter haulouts (non-breeding season) (DFO 

2010). The act of a sea lion „hauling out‟ of the water does not in itself 

establish that location as a „haulout‟. The distinction between the action (to 

haul out of the water) and the place (a haulout) must be clear. While DFO's 

2010 "Management Plan for the Steller Sea Lion (Eumetopias jubatus) in 

Canada" does not define what exactly constitutes a major haulout (i.e., in 

terms of regularity of occurrence or minimum number of sea lions 

required), it does identify the major haulout locations in BC (DFO 2010).  

 

Based on this management plan and other recently published literature (e.g., 

Cummins and Haigh 2010), no rookeries or major haulouts have been 

identified in the Project Environmental Assessment Area (“PEAA”) (see the 

Application (Volume 6B, Section 11.8.1.2)). As such, the information 
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included in the Application is considered current, and a re-assessment of 

risk to sea lions is not warranted at this time. Should DFO be able to 

provide data that supports a different conclusion, Northern Gateway would 

take this into consideration in project planning. 
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Species at Risk (Marine Mammals - ship strikes) 

 

2.23 Reference: Volume 8B, Section 10 : Marine Mammals, subsection 10.3, page 10-9; 10.7.3, 

pp. 10-84 to 10-92; Northern Gateway Response to Federal Government IR 

1.22 2(a); Technical Data Report, Marine Mammals. 

 

  Preamble: Reduction in ship speed and avoidance of whales through ship course 

alterations are given as the two primary methods of reducing the probability of 

ship strikes taking place. 

 

The additional information is being requested to assist DFO in understanding 

the impact of marine tanker traffic on fish and fish habitat, including species 

listed under SARA. 

 

Recent studies indicate that ship strikes do occur regularly at speeds of less than 

10 knots and further that about 23% of all confirmed ship strikes causing death 

or serious injury to whales took place at speeds of 10 knots or less. Globally, fin 

whales and humpback whales are most frequently involved in ship strikes 

(baleen whales only). 

 

There is substantial recent literature (some, but not all of which, is cited in the 

ESA) that compiles known incidents of ship strikes involving large whales 

around the world, and analyzes these data with respect to region, ship size, and 

speed, for example. 

 

In addition, recent information indicates that the primary migration corridor for 

northbound grey whales is not close to the west coast of Haida Gwaii as 

originally thought, but is up the east side of Hecate Strait and through Dixon 

Entrance. 

 

  Request: a. Provide an assessment of the known frequency of ship strikes on baleen 

whales in confined inside waters, such as those in the CCAA, using recent 

literature that is not considered in the ESA or in responses to information 

requests. 

 

b. Provide a detailed methodological description and timeline for the 

completion of field surveys and quantitative modeling to estimate the risk of 

mortality and serious injury to SARA-listed fin whales and humpback 

whales in the CCAA as a result of proposed tanker transits. 

 

c. What are the anticipated maximum speeds of a tanker when speed reduction 

is requested due to the presence of whales in its path in the CCAA? 

 

d. What speeds would be required for safe navigation of the tankers? 
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e. What navigational conditions would require these speeds, and how often 

would they be expected to occur? 

 

f. Are there specific areas along the planned route within the CCAA where 

safe navigation would routinely require speeds in excess of 10 kts during 

May to November? 

 

g. Are there sections of the planned route through the CCAA where course 

alteration to avoid whales would not be possible due to navigational 

constraints? If so, please identify and provide a nautical chart clearly 

mapping these sections. 

 

h. Undertake a thorough quantitative risk assessment of ship strikes involving 

migrating grey whales (data to be provided by DFO) and revise the 

mitigation actions outlined in section 13.7.5.3 as appropriate (e.g., reduce 

ship speed to 10 kts or less and adjust tanker route as needed). 

 

  Response: a. As discussed in the Application (Volume 8B, Section 13.10) and in further 

detail in Northern Gateway‟s response to Federal Government IR 22.1(a), 

Northern Gateway has initiated a quantitative marine mammal–vessel strike 

analysis, which will be completed in advance of Project operations. 

Development of this analysis will take into consideration recent literature 

available at the time of writing, including new literature published since 

preparation of the ESA. Please refer to Northern Gateway‟s response to JRP 

IR 8.17a). 

 

On November 9, 2011, Northern Gateway received an e-mail from DFO 

indicating that they were now able to provide Northern Gateway with data 

obtained during their previously-conducted marine mammal surveys. 

However, this communication also noted that the survey data would be 

inadequate for use in the quantitative marine mammal-vessel strike analysis, 

as it was not collected using systematic survey design (e.g., line transect 

surveys), nor were the surveys focused on the Confined Channel 

Assessment Area (“CCAA”).  

 

Nonetheless Northern Gateway still believes that the availability of such a 

dataset may be useful in understanding known seasonal and spatial 

occurrence of cetaceans in BC, particularly in the Open Water Area 

(“OWA”). Further, this information may be valuable in informing future 

planning and discussion concerning study design and mitigation measures 

already committed to by Northern Gateway. Northern Gateway would like 

to express its thanks to DFO for the offer to provide such data. 

 

As noted in the Application and in earlier IR responses, Northern Gateway 

has committed  to collecting the necessary field data in the CCAA and in 

the two approaches to the CCAA (i.e., the approach areas where reduced 
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vessel speeds are proposed) to better inform the strike analysis. Northern 

Gateway further welcomes dialogue and collaborative efforts with DFO and 

other interested parties, including other large vessel operators and other 

project proponents, in the development, design and conduct of these 

surveys. 

 

b. An outline of the proposed marine mammal surveys is provided in the 

Application (Volume 8B, Section 10.9) with further timing details provided 

in Northern Gateway's response to Coastal FN IR 1.28e). Details of these 

studies will be developed post-Project approval, in consultation with local 

partners (i.e., government agencies, coastal Aboriginal organizations, 

researchers and stakeholders). As discussed in Northern Gateway‟s 

response to Federal Government IR 22.1(a), the marine mammal-vessel 

strike analysis will be completed in advance of Project operations; however, 

analysis cannot begin until a more complete baseline of marine mammal 

densities is available (please see Northern Gateway‟s response to Federal 

Government IR 2.23a. 

 

c. Please see Northern Gateway‟s response to Coastal FN 1.28a). Tankers 

would not travel more than 12 knots in the CCAA and no more than 10 

knots in core humpback whale areas from May to October. 

 

d. Please see TERMPOL Study 3.7 for a preliminary safe speed profile.  Full 

mission bridge simulations at FORCE Technologies in Denmark 

demonstrated that tankers can safely transit the CCAA at speeds of 8 to 12 

knots within the parameters assessed. Please also refer to Northern 

Gateway's response to Kitsumkalum IR 1.5. 

 

e. Please refer to Northern Gateway‟s response to Federal Government 

IR 2.23d. 

 

f. Speeds of 10 to 12 knots are required outside core humpback areas from 

May to October. As discussed in Northern Gateway‟s response to Coastal 

FN IR 1.28c), Northern Gateway is confident that tankers calling on the 

Kitimat Terminal will present a lower risk of a strike resulting in mortality 

than other large vessels in the region (which are typically travelling at 

speeds in excess of 12 knots).  

 

g. Course alterations would be at the discretion of the BC Coast Pilot and the 

tanker master considering the physical characteristics of the channel, area 

traffic, and prevailing weather conditions. 

 

h. As discussed in Northern Gateway‟s response to Federal Government IR 

2.23a, Northern Gateway has initiated a quantitative marine mammal–

vessel strike analysis, which will be completed in advance of Project 

operations. This analysis was originally intended to predict strike risk for a 
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'generic' baleen whale. However, based on the new information provided by 

DFO that was not available at the time the environmental assessment was 

completed (i.e., that the migratory corridor for northbound eastern North 

Pacific grey whales may be up the east side of Hecate Strait and through 

Dixon Entrance), Northern Gateway will expand the scope of its analysis to 

include strike risk for migrating grey whales, using the data to be provided 

by DFO. Based on the results of this analysis, the mitigation activities 

currently outlined in Section 13.7.5.3 (Application (Volume 8B)) will be 

taken into further consideration, as appropriate, through consultation with 

DFO. As these waters are used by a large number of large commercial 

vessels (i.e., Northern Gateway represents 3% of the regional large vessel 

traffic in the Prince Rupert area), to be fully effective, it is expected that 

measures developed to reduce the potential for vessel strikes would need to 

apply uniformly to all commercial vessel traffic. 
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Species at Risk (Marine Mammals - Terminal operations) 

 

2.24 Reference: Volume B9, Section 14 and Volume B9, Sections 1 to 4. 

 

  Preamble: There has been modeling of the noise field at the docking site and at a few 

locations in the shipping channel. However, generating maps of noise levels at 

a range of acoustical frequencies all along the shipping channel is required to 

understand possible bottlenecks and assess the possibility of excessive noise. 

 

The additional information is being requested to help DFO understand and 

evaluate measures intended to reduce or eliminate the effects of the project, 

including possible effects on SARA-listed species. 

 

  Request: a. What is the range of acoustical frequencies with increased sound levels 

throughout the shipping channel? 

 

b. Provide a sensitivity analysis for the modeled noise estimates with respect 

to: 

 

i. errors in seabed classification; 

ii. variable sea-surface roughness; and 

iii. the seasonal and spatial variability in the speed of sound with depth. 

 

  Response: Preface: 

 

Although not a specific component of Federal Government IR 2.24a or Federal 

Government IR 2.24b, the Federal Government's Preamble speaks to generating 

maps of noise levels "all along the shipping channel". Northern Gateway 

believes it is important to recognize that effects of underwater noise as a result 

of vessel traffic are not unique to this Project. Vessels associated with this 

Project will represent about 3% of the vessel traffic in the Prince Rupert Region 

and 11-13% of the large vessel traffic in the Outside Passage.  

 

To the best of our knowledge, no other operators or project proponents on the 

BC coast have been requested to conduct underwater noise modelling at any 

scale. Beyond the suite of future analyses, studies and mitigation measures that 

Northern Gateway has committed to, the analyses already conducted by 

Northern Gateway in relation to routine effects of vessel traffic are 

unprecedented in BC. Despite this, Northern Gateway would be willing to work 

with other proponents, operators and government agencies to fund such work. 

 

a) Terminal traffic will intermittently increase sound levels primarily in the 

0.01-10 kHz frequency range in the shipping channel. The acoustic 

modelling presented in the Application (Marine Acoustics TDR, 2006 and 

2010) specifically covered this frequency range at a number of 
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representative locations in sounds, channels, and open water. The inferences 

drawn by modeling at these locations are undoubtedly transferable to other 

locations along the proposed tanker route. Furthermore, measurements 

indicate that existing ambient noise levels in this frequency range are 

typically 80-90 dB re 1 uPa along the shipping channel in the Confined 

Channel Assessment Area (“CCAA”) (please see the Marine Acoustics 

(2006) TDR). 

 

b) To validate the underwater noise modelling in the CCAA, a detailed 

transmission loss (TL) field study was carried out at four different locations 

along the proposed tanker route (as detailed in the Application, Marine 

Acoustics (2006) TDR). Data from the TL study were used to reduce the 

uncertainty in the environmental model, and improve the resulting 

estimates. Based on the ground truth comparisons presented in the TDR, it 

was concluded that the mean error in the modelled levels, due to 

environmental uncertainty, was up to 6 dB. 

 

A detailed numerical sensitivity analysis would take a considerable amount 

of additional time, and is beyond the scope of this Application; however, a 

qualitative discussion of modelling error is still possible. Of the three 

sources of error identified in this IR (i.e., seabed classification, sea surface 

roughness, and seasonal variations in the sound speed profile), the model 

results are most sensitive to mismatch in the seabed classification (i.e., 

geoacoustics). However, this was constrained by the ground truth data, as 

discussed in the TDR. Seasonal variations in the sound speed profile are 

only expected to be influential at long ranges (i.e., > 10 km, approximately), 

where sound levels are already fairly low. Surface roughness would 

increase scattering, and therefore reduce sound levels in comparison to what 

was already modelled; as such, the modelling results are expected to be 

conservative in this respect. 

 



Northern Gateway Response to Federal Government IR No. 2 

Page 58 of 214 

ENB LL 24059731 
 

 

Species at Risk (Marine Mammals -Vessel traffic) 

 

2.25 Reference: Volume B9, Marine Acoustics, Section 8. 

 

  Preamble: Fin Whales are present in the study area and represent mammals that 

communicate with very low frequency sound waves that potentially overlap or 

may be interfered with by the sound waves generated by vessel traffic. 

 

The additional information is being requested to help DFO understand and 

evaluate measures intended to reduce or eliminate the effects of the project, 

including possible effects on SARA-listed species. 

 

  Request: a. Provide an audiogram analysis for Fin Whales and vessel traffic. 

 

b. Provide a mitigation table for any potential impacts identified. 

 

  Response: a. Please see the Preamble of Northern Gateway's response to JRP IR 4.30 - 

'Selection of KIs for Marine Mammals', with regards to assessing effects of 

underwater noise on marine mammals.  

 

Little is known about hearing in mysticetes (i.e., baleen whales, of which 

the fin whale is an example). Current knowledge of mysticete audiograms is 

limited, and there is little to no understanding of variability in audiogram 

characteristics between mysticete species. In the absence of such 

information, general assumptions concerning hearing are made and applied 

across broad family groups (e.g., Erbe 2002, Southall et al. 2007).  

 

Generally, fin whale vocalizations occur at very low frequencies (i.e., below 

150 Hz), with a region of best sensitivity around 20 Hz (Erbe 2002). 

 

Ambient noise in the ocean at these frequencies is quite high. According to 

Erbe (2002), "Even in quiet conditions (sea state 1) without any industrial 

activities nearby, average ambient noise levels below 1kHz are above 75dB 

re 1μPa (3rd octave band levels). Therefore, acoustic detection thresholds of 

biological and industrial sounds would be limited by ambient noise rather 

than the baleen [whale] audiogram at those frequencies". 

 

Most of the acoustic energy of vessel sounds is concentrated between 50 

and 500 Hz (Hildebrand 2003). In this range, fin whales likely have similar 

hearing to mysticetes as a whole. As such, based on available information at 

this time, the humpback whale audiogram (as used in the Application) is 

considered a reasonable (and the best available) proxy for fin whale hearing. 

 

b. Mitigation measures developed to reduce the effects of underwater noise on 

northern resident killer whales and North Pacific humpback whales would 
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also apply to fin whales (see the Application (Volume 8B, Section 10.6.2.2 

and 10.7.2.2)). 
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Species at Risk/Marine Mammals/Mitigation Measures (Vessel traffic) 

 

2.26 Reference: Volume B9 Marine Acoustics. 

 

  Preamble: Vessel traffic and associated noise has the potential to disturb marine mammals, 

which is prohibited under the Marine Mammal Regulations, and "herding" in 

front of vessels in confined channels. 

 

The additional information is being requested to help DFO understand and 

evaluate measures intended to reduce or eliminate the effects of the project, 

including possible effects on SARA-listed species. 

 

  Request: a. Describe the likelihood of herding of mammals into the bottom of the inlet 

by incoming large vessels. 

 

b. Provide an impact and mitigation table specific to potential herding. 

 

  Response: a. The potential for herding marine mammals such as humpback whales as a 

result of vessel-based underwater noise in the Confined Channel 

Assessment Area (“CCAA”) was discussed in Northern Gateway's response 

to Coastal FN IR No. 1.29 (e). While Northern Gateway has identified 

herding as a potential effect of vessel-based underwater noise (see 

Application (Volume 8B, Section 10.7.2.3)), Northern Gateway is not 

aware of any scientific studies or published literature that demonstrates how 

the “likelihood of herding” could be calculated and therefore is unable to 

provide such an analysis at this time. 

 

b. Northern Gateway believes it is important to view Project-related vessel 

traffic and the associated potential effects of vessel traffic (including 

herding) in the context of vessel traffic in BC, the North Central Coast and 

the CCAA. As discussed in the Preamble of Northern Gateway's response to 

JRP IR No 4.30, vessels associated with Northern Gateway will account for 

an estimated 32.1% and 10.6% of existing and near-future traffic in Douglas 

Channel and Wright Sound (i.e., the Outside Passage), respectively.  

 

In contrast with existing large vessel traffic in the region or other proposed 

large vessel traffic associated with LNG and other port projects, Northern 

Gateway is the only Project to have undertaken underwater noise modelling 

and assessment of potential effects on marine mammals. Furthermore, 

Northern Gateway‟s commitment to a focused marine mammal monitoring 

and survey program is unprecedented in Canada. Northern Gateway's 

marine mammal mitigation measures will include reduced vessel speeds and 

a whale-monitoring vessel during months of peak humpback whale 

abundance in the core humpback whale area. If the Marine Mammal 

Protection Plan shows any evidence of herding in the future, additional 
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mitigation measures can be considered for Northern Gateway related traffic 

together with other shipping in the region. 
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Species at Risk (Marine Mammals - Terminal Construction) 

 

2.27 Reference: Volume B9 Marine Acoustics. 

 

  Preamble: Noise from pile driving has the potential to disturb marine mammals, which is 

prohibited under the Marine Mammal Regulations. 

 

The additional information is being requested to help DFO understand and 

evaluate measures intended to reduce or eliminate the effects of the project, 

including possible effects on SARA-listed species. No analysis has 

been provided by the proponent regarding the acoustic 

impact of pile driving. 

 

  Request: a. Provide an impact and mitigation table for pile driving activities. The table 

should specifically include, but not be limited to, marine mammals. 

 

  Response: a. Construction of the Kitimat Terminal will not require pile driving. The 

Kitimat Terminal site is almost exclusively underlain by bedrock with 

minimal overburden. On-shore structures above the highest high water level 

(“HHWL”) are proposed for the mooring structures to minimize disturbance 

of the marine habitat and foreshore. Construction of the loading platform 

and berthing structure foundations will involve dredging of overburden soil 

material, and blasting and removal of rock material. This material will be 

transported to an onshore excess cut disposal area to the extent practical.  

Foundations will be supported on individual piles, which will typically be 

installed using a conventional drill derrick and will be either doweled or 

socketed into the rock. As discussed in the Application (Volume 6B) and 

the Construction EPMP (Volume 7A), the following best industry practices 

and mitigation measures will be implemented to reduce the likelihood and 

extent of adverse effects of underwater noise on marine mammals resulting 

from Project construction activities. 

 

 Work windows for in-water infrastructure site preparation and 

construction activities will be developed in consultation with DFO. 

Work windows will take into consideration seasonal whale and marine 

fish abundance in the Project Effects Assessment Area (“PEAA”). 

 During in-water construction activities, such as pile installation using 

drilling and grouting techniques, marine mammal observers (“MMOs”) 

will monitor a predetermined safety radius around the acoustic source. 

As described in the Application (Volume 6B), if a marine mammal 

enters the safety radius, construction activity will temporarily stop, 

where it is safe to do so, until the mammal has moved outside the safety 

radius. The specified safety radius for the marine mammal monitoring 

program will be, in part, determined by sound source validation studies 



Northern Gateway Response to Federal Government IR No. 2 

Page 63 of 214 

ENB LL 24059731 
 

of actual equipment used for construction. 

 A marine Water Quality and Substrate Composition Monitoring Plan 

will be undertaken during construction, including monitoring of the 

sediment plume from dredging and blasting. 

 An assessment will be made (in consultation with DFO) on the efficacy 

of the use of silt curtain and bubble curtains to mitigate the effects of 

suspended sediments and noise, respectively. 
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Species at Risk (Impact on Fisheries and Fish Habitat - Sediment Loading) 

 

2.28 Reference: Technical Data Report (TDR) Marine Fish and Fish Habitat Appendix A, ASL 

Sediment Dispersion Model. 

 

  Preamble: The sediment dispersion model is used to estimate the extent of sediment 

increase in the aquatic environment as a result of blasting, dredging and 

associated site alteration. Indications of significant sediment loading at herring 

spawning sites, such as Minette Bay and Kitimat Village, are considered 

unlikely. 

 

The additional information is being requested to assist DFO in understanding 

the impact of site construction on fish and fish habitat, including species listed 

under SARA. 

 

However, the proponent is being asked to provide: 

 

  Request: a. Estimates of the cumulative sediment loading with confidence intervals at 

possible herring spawning locations throughout the area of Kitimat Inlet 

from the mouth of the Kitimat River to Bish Cove during the annual 

spawning period from February 15 to April 15. 

 

b. The likelihood (in terms of probability) of an impact on herring egg 

viability at the all known herring spawning locations within the area. 

 

  Response: a. It is unlikely that construction of the proposed Northern Gateway marine 

terminal will overlap temporally or spatially with construction of any of the 

other presently proposed marine terminals in Kitimat Arm. Therefore, an 

estimate of cumulative sediment loading at herring spawning locations 

would be limited to the potential effects of Northern Gateway construction 

activities combined with sediment loading from the natural influence of the 

Kitimat River. 

 

As discussed in the Marine Fish and Fish Habitat Technical Data Repot 

(Appendix A), naturally occurring TSS values are expected to be in the 

range of 0.5 to 2.5 mg/l except during major freshet events when surface 

value can exceed 20 mg/l. In contrast, TSS values resulting from 

construction activities are not expected to exceed 0.5 mg/l above natural 

baseline except in the immediate vicinity of disturbance activity. This is a 

small fraction of what the marine and shoreline environments of Kitimat 

Arm experience during spring freshet each year. 

 

Total estimated deposition of sediment resulting from the limited of 

dredging activity to be undertaken, is generally expected to be no more than 

0.1 cm, with the exception of the immediate zone of dredging activity, 
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which could be a maximum thickness of 1.1 cm. Most of the sediment is 

widely dispersed over an extended alongshore band of approximately 4 km 

length and 400 m width. Typical sediment deposition levels in the area are 

very low (in the range of 0.001 to 0.1 cm above natural baseline 

conditions). 

 

b. The above predicted deposition rate extends over a very limited area of sub-

tidal and shoreline habitat, and does not affect any known herring spawning 

habitat. When sedimentation loading due to the project is factored in with 

sedimentation loading from other sources (Kitimat River), it is clear that 

project activities contribute only a small fraction of what is contributed 

annually from natural processes. Proposed mitigation (see Northern 

Gateway's response to Federal Government IR 2.7) will provide additional 

protection for fish species that may be sensitive to change in water quality 

and habitat quality. 
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Accidents and Malfunctions (Definitions) 

 

2.29 Reference: Volume 8C B3-40 Section 8.9.2., B3-42 Section 10.8.3.1. 

 

  Preamble: Acute effects in section 8.9.2 seems to be defined as effects occurring for less 

than 2 years - but it is not clear what (effect) and to whom (individuals or 

populations). In section 10.8.3.1 acute is used with "exposure". 

 

DFO in understanding conclusions about impacts of oil spills to marine 

mammals and species listed under SARA. 

 

  Request: a. Clarify definitions and use consistently throughout these volumes and relate 

the following terms: acute exposure, acute effects, chronic exposure, long-

term exposure, and long-term effects. Define and relate to individual effects 

and population effects. 

 

b. Consider whether this changes any conclusions about effects to populations 

of marine mammal species (e.g., see questions 85-88). 

 

  Response: a. Consistent use of terminology relating to the exposure of biota to chemicals 

of potential concern (“COPCs”), and the effects of such exposure, is 

complicated by differences between groups of biological resources.  

Therefore, a single definition may not apply perfectly to all groups.  As an 

example, long-term effects of exposure to COPCs on whale populations 

could extend over decades, whereas effects on phytoplankton communities, 

if detectable, could be dampned or disappear within weeks or months.  

 

Definitions are also confounded by the various exposure pathways that may 

apply to different groups.  As an example, individual sea otters could be 

affected by acute exposure to hydrocarbons in the atmosphere, on the water 

surface, and in the water column in the hours, days or weeks following a 

spill and, in addition, by exposure to oil stranded on shorelines or ingested 

with food both in the initial spill phase, and in the months and years 

following the spill.  In contrast, effects on phytoplankton communities 

would depend primarily upon the concentrations and duration of exposure 

to COPCs in the water column, and ocean circulation would quickly restore 

a characteristic community in affected areas. 

 

Notwithstanding these confounding factors, clarification of the requested 

definitions, as they pertain to marine mammals, is provided below. 

 

Acute: 

 The term “acute” refers to a single exposure that is of brief duration, and 

potentially at lethal concentration or dose level; or to effects that 

develop immediately or rapidly on exposure. 
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Chronic: 

 The term “chronic” refers to exposures that are of longer duration, 

usually at sub-lethal concentration or dose level; or to effects that 

develop slowly due to long and continuous exposure to low 

concentrations.   

 

Acute exposure: 

 Acute exposures are short-term exposures to oil while it is on the water 

surface, or to unweathered oil stranded on shorelines.  Based on 

scenarios presented in the Application, spilled oil is generally expected 

to dissipate from the surface of the water in less than a month, and 

unweathered to moderately weathered oil is likely to persist on 

shorelines for weeks to months.  Acute exposures would generally 

include exposures of hours to weeks in duration. 

 

Chronic exposure: 

 Chronic exposure is considered to be synonymous with “long-term 

exposure”.  Such exposures would be continuous or repeated exposure 

to COPCs, most likely associated with the persistence of COPCs as 

persistent oil on shorelines, intertidal sediments, or subtidal sediments, 

or via the food chain.  Chronic exposures would generally include 

exposures of months to years in duration. 

 

Acute effects: 

 As discussed in the Application (Volume 8C, Section 8.9.2), acute 

effects of hydrocarbons on marine mammals fall into four general 

categories: direct effects caused by physical oiling, direct effects caused 

by ingestion of oil, direct effects caused by inhalation of vapour, and 

changes in distribution (i.e., behavioural effects).  These are effects that 

become apparent within a short period of time following exposure.  The 

severity of acute effects covers a wide range, but extends up to rapid 

death. 

 

Chronic effects: 

 Chronic effects are effects on exposed individuals that develop over a 

longer period of time, or that develop as a result of chronic exposure to 

COPCs.  Chronic effects are not usually considered to include lethality, 

although chronic health effects could contribute to the premature death 

of affected individuals.  

 

Long-term effects: 

 Long-term effects are considered to be population or community-level 

effects that are predicted to extend beyond the individuals that were 

directly affected at the time of the spill.  For example, acute or chronic 

effects on individual whales could affect the sustainability of a pod or 
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population.  Effects caused by trophic cascades would be another 

example of long-term effects, such that organisms, populations or 

communities could be affected, even though the individuals affected 

long after the event would not be directly exposed to the spilled oil. 

 

The literature cited in the Application (Volume 8C, Section 8.9.2.1) 

indicates that some acute effects on killer whales were noted up to one 

year after the Exxon Valdez oil spill (Dahlheim and Matkin 1994; 

Matkin et al. 2008).  The period of two years cited for observation of 

acute effects (Application (Volume 8C Section 8.9.2)) was intended to 

cover the period following exposure when effects caused by acute 

exposure to spilled oil (e.g., oiling, inhalation and ingestion of oil) could 

emerge, given the challenges studying large mobile organisms with long 

life spans.  The two-year time frame, which appears to be concern to 

DFO, was in retrospect probably too conservative.  We apologize for the 

confusion that this reference might have caused, and hope that the 

clarification provided above is helpful. 

 

b. Northern Gateway supports the conclusions regarding potential effects to 

marine mammal populations provided in the Application (Volume 8C). 
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Species at Risk/Accidents and Malfunctions (Duration of environmental effects) 

 

2.30 Reference: Volume 8C B3-42 Section 11.2.4.1. 

 

  Preamble: It is stated that environmental effects (of oil spills) to sea otters, harbour 

porpoise and other marine mammals that are reviewed in this section will not 

last more than 5 to 10 years. 

 

The additional information is being requested to assist DFO in understanding 

conclusions about impacts of oil spills to marine mammals and species listed 

under SARA. 

 

  Request: a. Provide a rationale or reference for this quantitative conclusion. 

 

b. Provide the specific details of the analysis.  

 

c. Clarify whether this refers to populations or populations and their habitat. 

 

d. Describe how the effects would be measured. 

 

  Response: a - d) Sea Otters 

 

Oil that spilled after the grounding of the Exxon Valdez in 1989 killed large 

numbers of sea otters in western Prince William Sound. However, boat-based 

counts of sea otters during 1990–96 at oiled sites were as high as or higher than 

boat-based counts in the same area in the early 1980s. Another study reported a 

significant decline in sea otter numbers after the spill, but a re-analysis of that 

data produced results very similar showing an increasing trend. Counts of otters 

were higher than pre-spill counts in the oiled area; the only detectable decline 

was in the northern part of the Sound, outside the area of oiling. 

 

Reference: 

 

David L. Gashelis and Charles B. Johnson. 2001. Sea otter population dynamics 

and the Exxon Valdez oil spill: disentangling the confounding effects. Journal 

of Applied Ecology 2001 38 , 19–35 

 

Harbour Seals 

 

Available data from the Exxon Valdez oil spill (“EVOS”) indicate that harbour 

seals were not particularly affected by the oil spill, and that observed effects 

were more the result of displacement due to human activity associated with the 

cleanup. Analyses of population trends and movements of harbour seals in 

Prince William Sound (“PWS”) casts doubt on published findings that 302 seals 

were killed by the EVOS in 1989. Assumptions that seals have 100% fidelity to 
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a haul-out, that they were not displaced by the spill and associated disturbances, 

and that population trends throughout PWS varied similarly, except for oil spill 

effects, are not supported. Survey efforts to account for missing seals in 1989 

were incomplete, too late in the year, and geographically limited. Basic 

assumptions required for statistical comparisons of oiled and unoiled haul-outs 

were violated. Fourteen dead seals, mostly pups, were recovered in PWS. Cause 

of death in most instances could not be determined, nor could the proportion 

that would have died naturally. Evidence does not support high unsubstantiated 

mortality, but is more consistent with seals avoiding or moving away from 

some oiled haul-outs. Interpretation of survey results requires consideration of 

temporal and regional variation. Surveys of central and eastern PWS do not 

represent population trends in western PWS or at glacial haul-outs. To 

adequately monitor population trends of PWS as a whole, broader sampling 

must be conducted on a routine basis. 

 

Reference: 

 

Anne Hoover-Miller, Keith R. Parker, John J. Burns. 2001. A Reassessment of 

the Impact of the Exxon Valdez Oil Spill on Harbour Seals (Phoca Vitulina 

Richardsi) in Prince William Sounds, Alaska. Marine Mammal Science Volume 

17, Issue 1, pages 111–135, January 2001 

 

http://onlinelibrary.wiley.com/doi/10.1111/mms.2001.17.issue-1/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/mms.2001.17.issue-1/issuetoc
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Species at Risk/Accidents and Malfunctions (Marine mammals) 

 

2.31 Reference: Volume 8B Section 4.2.2.5. 

 

  Preamble: This section discusses the use of thresholds in the determination of the 

significance of environmental effects and states: "Where possible threshold 

criteria or standards are identified for each KI above which a residual 

environmental effect would be considered significant". 

 

The additional information is being requested to assist DFO in understanding 

conclusions about impacts of oil spills to marine mammals and species listed 

under SARA. 

 

In order to estimate limits to human induced mortality a PBR calculation is the 

established protocol. Published PBR estimates for certain species in British 

Columbia are available, and for others (including fin whales) can be calculated 

from published life history data. 

 

  Request: a. When the assessment of the environmental effects to marine mammals is 

revised using Potential Biological Removal (PBR) thresholds, what 

conclusions are made about potential population impacts of spills and the 

significance of this risk to these populations? 

 

  Response: a. Potential Biological Removal ("PBR") calculations estimate the maximum 

number of animals that may be 'removed' from a population per year 

through all sources of human-induced mortality (i.e., excluding natural 

mortality), while still allowing the population to reach or sustain its 

„optimum sustainable population‟ (Wade 1998). Northern Gateway 

recognizes that calculation of PBR is the default method for assessing 

marine mammal stocks in US waters under the US Marine Mammal 

Protection Act (see Wade and Angliss 1997). Use of PBR calculations are 

also sometimes used in Canadian management reports; however, as stated in 

Williams and O'Hara (2009), “Canada does not use a generic set of 

quantitative objectives to calculate allowable annual anthropogenic 

mortality to marine mammal stocks.” Northern Gateway is also not aware 

of other environmental assessments in BC that have used PBRs as their 

thresholds for determining significance of potential effects to marine 

mammals. Northern Gateway would be interested in seeing such examples, 

should DFO be able to provide a relevant reference. 

 

This aside, Northern Gateway has compiled a summary of published PBRs 

for the marine mammal key indicators (“KI”) assessed in the Application. 

Where published PBRs were not available, Northern Gateway calculated 

these values, using available population estimates, and the default recovery 

factors and maximum theoretical or estimated net productivities 
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recommended for cetaceans or pinnipeds by Wade (1998). 

 

Potential Biological Removal Calculations for Marine Mammal KIs 

assessed in the Application (Volume 6B, Section 11 and Volume 8B, 

Section 10): 

 

 Northern resident ("NR") killer whales (in Alaska and BC): 1.62 

individuals (Allen and Angliss 2010); Williams et al. (2009) provides a 

PBR with „no bias or uncertainty‟ of 4.7 individuals and a PBR „robust‟ 

of 2.4 individuals 

 North Pacific ("NP") humpback whales (in BC): 21 individuals (Ford et 

al. 2009); Williams (2009) provides a PBR with „no bias or uncertainty‟ 

of 20.5 individuals and a PBR „robust‟ of 10.2 individuals. 

 Steller sea lions: NMFS has calculated PBRs for two recognized US 

stocks: 350 individuals from the Western U.S. Pacific, and 1,368 

individuals from the Eastern Pacific (Steller sea lions in Canada are part 

of the eastern Pacific stock; NMFS 1999). 

 

Potential Biological Removal Calculations for Marine Mammal KIs 

assessed in the Application (Volume 8B, Section 13): 

 

 Baleen whales (representative example: fin whales). Williams (2009) 

provides a PBR with „no bias or uncertainty‟ of 6.6 individuals and a 

PBR „robust‟ of 3.3 individuals 

 

Potential Biological Removal Calculations for Marine Mammal Species that 

are Notably Vulnerable in the Event of an Oil Spill: 

 

 Sea otters (in BC): 143 individuals (DFO 2007) 

 

Consideration of the PBR calculations does not change the conclusions 

made regarding potential population effects of oil spills.  

 

References: 

 

Allen, B.M. and R.P. Angliss. 2010. Killer whale (Orcinus orca): Eastern 

North Pacific Northern Resident Stock. Alaska Marine Mammal Stock 

Assessments. NOAA-TM-AFSC-233. Pp 107-112. 

 

Angliss, R. P., and R. B. Outlaw. 2008. Alaska marine mammal stock 

assessments, 2007. U.S. Dep. Commer., NOAA Tech. Memo. NMFSAFSC-

180, 252 p.  

 

DFO. 2007. Recovery potential assessment for sea otters (Enhydra lutris). 

Canadian Science Advisory Secretariat. Science Advisory Report 2007/031. 

Fisheries and Oceans Canada. 8 pp. 
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Ford J.K.B., Rambeau A.L., Abernethy R.M., Boogaards M.D., Nichol 

L.M., and Spaven L.D. 2009. An Assessment of the Potential for Recovery 

of Humpback Whales off the Pacific Coast of Canada. DFO Can. Sci. 

Advis. Sec. Res. Doc. 2009/015. iv + 33 p. 

 

Gregr, E.J., Calambokidis, J., Convey, L., Ford, J.K.B., Perry, R.I., Spaven, 

L., Zacharias, M. 2006. Recovery strategy for blue, fin and sei whales 

(Balaenoptera musculus, B. physalus, and B. borealis) in Pacific Canadian 

waters. In Species at Risk Act Recovery Strategy Series. Vancouver: 

Fisheries and Oceans Canada. vii + 53 pp. 

 

Loughlin, T.R. 1994. Tissue hydrocarbon levels and the number of 

cetaceans found dead after the spill. In T.R. Loughlin. (ed.) 1994. Marine 

Mammals and the Exxon Valdez. Academic Press Inc., San Diego, CA. 

359–370.  

 

NMFS. 1999. Marine Mammals of the Alaska Region. Unit 22. NMFS 

National Marine Mammal Laboratory. Seattle, Washington. Page 1-7. 

 

Wade P.R. 1998. Calculating limits to the allowable human-caused 

mortality of cetaceans and pinnipeds. Mar. Mamm. Sci. 14: 1-37 

 

Williams, R. and P. O'Hara. 2009. Modelling ship strike risk to fin, 

humpback and killer whales in British Columbia, Canada. J. Cetacean Res. 

Manage. 1-10.  

 

Williams, R., Lusseau, D., and Hammond, P.S. 2009. The role of social 

aggregations and protected areas in killer whale conservation: the mixed 

blessing of critical habitat. Biological Conservation 143: 709-719. 
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Species at Risk/Accidents and Malfunctions (Marine Mammals - Sensitive Habitats) 

 

2.32 Reference: Volume 8C, B3-37 Section 5.6.1; Volume 8C, B3-39 Table 8-1, Section 8.1, 

section 8.9.15, Table 8-5, B3-40 Figure 8-4. Section 8.9.2.4, Volume B3-42 

Section 11.2.4.1. 

 

  Preamble: Sea otters are non-migratory, occupy small overlapping home ranges 

throughout their lives and occupy near shore habitat. The species has been 

shown to be highly vulnerable to the effects of oil contamination. 

 

The additional information is being requested to assist DFO in understanding 

conclusions about impacts of oil spills to marine mammals and species listed 

under SARA. Sea otter habitat should be included and mapped as sensitive 

habitat. 

 

The review of the impact on sea otters in Prince William Sound is cursory and 

contains errors. For example, sea otters do not have a low reproductive rate. 

Further, key references have not been included that contain recent and relevant 

information on abundance, distribution and population dynamics. 

 

  Request: a. Include sea otter habitat as sensitive habitat for the purposes of the spill 

analysis. 

 

b. Does this influence oil spill response activities? 

 

c. Update the vulnerability analysis for sea otters, correcting errors such as 

otter reproductive rate. 

 

d. Does this change the assessment of the vulnerability and, risk of a spill 

event to sea otters? 

 

  Response: a. Sea otter populations are limited largely by food availability (Riedman and 

Estes 1990). When food becomes limited, otter density is maintained by 

mortality or emigration (i.e., range expansion) (Estes 1990). Sea otters 

forage in near-shore environments, with most foraging trips occurring in 

depths of 2 - 30 m (Bodkin et al. 2004). Because they forage on shallow 

benthic invertebrates, their distribution is limited by their ability to dive to 

the sea floor (Bodkin et al. 2004). Their reputation as controlling predators 

for structuring near-shore communities is well known in the North Pacific 

Ocean (Estes and Duggins 1995), and has been documented in a variety of 

habitats such as rocky coastal reef, intertidal and sedimentary habitat 

communities (Bodkin et al. 2004). 

 

The most recent count of sea otters in BC was 4,712 in 2008 (up from 3,185 

in 2004), and range expansion is considered to be contributing to their 
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population growth (Nichol et al. 2009). In recent years, the sea otter range 

has expanded southeast and north along the central BC coast, as far as 

Aristizabal Island (Nichol et al. 2009). A dedicated sea otter survey of the 

Confined Channel Assessment Area (“CCAA”) in 2009 by Northern 

Gateway did not locate this species (see the Application, Marine Mammals 

Technical Data Report). However, as noted in the Application (Volume 8B, 

Section 10), sea otters might inhabit coastal areas in the CCAA during the 

life of the Project. 

 

New range expansion locations recorded the presence of male rafts, 

indicating fairly recent occupation (the presence of female and pup rafts is 

known to indicate longer occupation) (Nichol et al. 2009). Nichol et al. 

2009 noted that the newly occupied range represents a 'jump' from the 

established range south of Milbanke Sound, and attributed it to variation in 

habitat quality. They suggested that in time a greater variety of habitat will 

be occupied, filling in the present gaps. Reasoning included: occupation of 

inland waterway habitat on Vancouver Island and historical, pre-fur trade, 

observations of sea otters in inland waterways on northern BC coast. The 

availability of habitat and resources on the central mainland coast suggests 

that rapid growth might be expected (Nichol et al. 2005). 

 

Sea otter habitat was considered sensitive habitat for the purpose of spill 

analysis (see the Application (Volume 8C, Section 8.9): 

 

 Sea otter distribution is provided in Section 8.9,1, Figure 8-4 'Summary 

of Biologically Important Areas for Marine Mammals in the OWA' 

 Section 8.9.1.5 states that, "Oil spills are considered the greatest threat 

to sea otters (Government of Canada 2009, Internet site), and their 

proximity to the Northern and Southern Approaches makes them 

particularly vulnerable (COSEWIC 2007, Internet site). Sea otters are 

not known to be present in the CCAA (Marine Mammals TDR) but 

could recolonize the area."  

 Section 8.11 summarizes the effects on the Biophysical Environment 

and concludes that, "A spill in the CCAA or Open Water Area 

(“OWA”) could affect shoreline vegetation (e.g., rockweed), intertidal 

invertebrates, fish that use nearshore habitat (e.g., herring spawning), 

waterbirds (e.g., Marbled Murrelet, Surf Scoter) during a sensitive phase 

such as moulting, and marine mammals (e.g., whales, seals and sea 

lions). However, waterbirds and species such as sea otter would be most 

vulnerable. Environmental effects could occur through both short-term 

mechanisms (acute toxicity from ingestion of oil and oiled prey, oiling 

of animals, inhalation of vapour) and long-term mechanisms (chronic 

effects from loss of habitat or uptake of contaminants)". 

 Table 8-6 presents a 'Summary of Vulnerable Areas within the OWA' 

and includes known sea otter habitats 

 The Ecological Risk Assessment ("ERA") included sea otters as one of 
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the Receptors for the Marine Environment in Wright Sound (Section 

11.2.4, Table 11-2) 

 

Northern Gateway recognizes that sea otters would be one of the most 

vulnerable species in the event of an oil spill, and will include updated sea 

otter distribution information as part of oil spill response planning. 

 

References: 

 

Bodkin, J.L., Esslinger, G.G., and Monson, D.H. 2004. Foraging depths of 

sea otters and implications to coastal marine communities. Marine Mammal 

Science 20: 305-321. 

 

Estes, J.A. 1990. Growth and equilibrium in sea otter populations. Journal 

of Animal Ecology 59: 385-401. 

 

Estes, J.A., and Duggins, D.O. 1995. Sea otters and kelp forests in Alaska: 

Generality and variation in a community ecology paradigm. Ecological 

Monographs 65: 75-100. 

 

Nichol, L.M., Watson, J.C., Ellis, G.M. and J.K.B. Ford. 2005. An 

assessment of abundance and growth of the sea otter population (Enhydra 

lutris) in British Columbia. Canadian Science Advisory Secretariat 

Research Document 2005/094. 22 pp. 

 

Nichol, L.M., Boogaards, M.D., Abernathy, R. 2009. Recent trends in the 

abundance and distribution of sea otters (Enhydra lutris) in British 

Columbia. Fisheries and Oceans Canada. Canadian Science Advisory 

Secretariat Research Document 2009/016. iv + 16 p. 

 

Rieidman, M.L., and J.A. Estes. 1990. The sea otter (Enhydra lutris): 

Behaviour, ecology and natural history. US Fish and Wildlife Service Biol. 

Rep. 90(14). 126 pp. 

 

b. As noted in Northern Gateway‟s response to Federal Government IR 2.32a, 

Northern Gateway acknowledges that sea otters are an important priority 

species, particularly with regards to oil spill response plans, and areas 

identified as sensitive sea otter habitat will be taken into account during 

planning of oil spill response activities. As discussed in the Application 

(Volume 8C, Section 5.2), 'As part of the spill response planning, coastal 

Aboriginal communities and directly affected public stakeholders will be 

engaged in developing site specific spill response plans that would prioritize 

protection of environmentally-sensitive areas, including harvesting areas.' A 

typical table of contents for a general oil spill response plan is provided in 

the Application (Volume 8C, Appendix A). Details of these plans are to be 

developed through consultation with DFO, and understanding of the current 
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distribution of sea otters will be incorporated into the sensitivity mapping 

(Please refer to Northern Gateway's response to Coastal FN IR 1.24). The 

effects of spills on sea otters are discussed in Northern Gateway's response 

to Gitxaala Nation IR 1.10.6, and in further detail in Northern Gateway‟s 

response to Federal Government IR 2.36. 

 

c.  The Application (Volume 8C, Section 11) states that, "The lack of recovery 

(with respect to sea otters following the Exxon Valdez oil spill) might 

reflect the extended time required for population growth in a long-lived 

mammal with a low reproductive rate, but chronic exposure to 

hydrocarbons is also cited as a possible factor." 

 

Northern Gateway believes that sea otters can be accurately described as 

having a low reproductive rate, as stated. Sea otters generally have one pup 

per litter, and may reproduce every year (reproductive rate of 0.83 to 0.94) 

(Siniff and Ralls 1991), beginning when the females are 2 to 5 years of age 

(Bodkin et al. 1993; von Biela et al. 2009) until death around 10 - 15 years 

(Riedman and Estes 1990). Mating may occur year-round, although in 

coastal BC pupping appears to peak in March and April (Watson 1993).  

 

References: 

 

Bodkin, J.L., D. Mulcahy, and C.J. Lensink. 1993. Age-specific 

reproduction in female sea otters (Enhydra lutris) from south-central 

Alaska: analysis of reproductive tracts. Canadian Journal of Zoology 71: 

1811-1815. 

 

Riedman, M.L., and J.A. Estes. 1990. The sea otter (Enhydra lutris): 

Behaviour, ecology and natural history. US Fish and Wildlife Service Biol. 

Rep. 90(14). 126 pp. 

 

Siniff, D.B., and Ralls, K. 1991. Reproduction, survival and tag loss in 

California sea otters. Marine Mammal Science 7:211-229. 

 

Watson, J.C. 1993. The effects of sea otter (Enhydra lutris) foraging on 

shallow rocky communities off northwestern Vancouver Island, British 

Columbia. Ph.D. Thesis. University of California, Santa Cruz. 169 pp. 

 

von Biela, V.R., Gill, V.A., Bodkin, J.L., and Burns, J.M. 2009. Phenotypic 

plasticity in age at first reproduction of female northern sea otters (Enhydra 

lutris kenyoni). Journal of Mammalogy 90:1224-1231. 

 

d. Sea otters are commonly found in same sex rafting aggregations. The Sea 

Otter Recovery Team notes that if one of these large groups becomes 

simultaneously fouled by oil, it may represent a substantial portion of the 

reproductive potential of the population (Sea Otter Recovery Team 2007). 
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This is acknowledged in the Application (Volume 8C, Section 8.9.2.4), 

which states that "The effects of hydrocarbon exposure on sea otters are 

well documented. ... Sea otters aggregate in sexually segregated groups of 

up to 200 animals, so a spill has the potential to oil many otters at one time. 

Otters typically congregate near kelp beds, where oil tends to accumulate 

(Ralls and Siniff 1990)". 

 

The current information regarding the reproductive rate of the sea otter and 

their tendency to raft in same sex aggregations does not change the 

assessment regarding the Project effects on the sea otter. As noted in 

Northern Gateway‟s response to Federal Government IR 2.32a, the 

Application (Volume 8C) acknowledges the risks to sea otters. 

 

Reference: 

 

Ralls, K. and D.B. Siniff. 1990. Sea otters and oil: ecological perspectives. 

In J.R. Geraci and D.J. St. Aubin (ed.). Sea Mammals and Oil: Confronting 

the Risks. Academic Press Inc. 199–210. 

 

Sea Otter Recovery Team. 2007. Recovery strategy for the sea otter 

(Enhydra lutris) in Canada. Species at Risk Act Recovery Strategy Series. 

Fisheries and Oceans Canada, Vancouver. Vii + 56 pp. 
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Species at Risk/Accidents and Malfunctions  

 

(Marine Mammals - Oil spill mitigation and response for marine mammals) 

 

2.33 Reference: B3-40 Section 8.9, 8.9.4 Mitigation Measures. 

 

  Preamble: DFO is not aware of measures that have been used in oil spills to deter marine 

mammals or move them out of a spill area. Ideally one would want to be able to 

move large numbers of animals out of the path of an oil spill and then keep 

them away. To this end, a hazing plan is made reference to in Volume 8C. 

 

The additional information is being requested to assist DFO in understanding 

conclusions about impacts of oil spills to marine mammals and species listed 

under SARA. 

 

  Request: a. Provide specific examples of hazing or herding techniques that have been 

used on marine mammals, and list the marine mammal species. 

 

b. Provide examples were this has been attempted and where it has worked for 

cetaceans and for sea otters.  

 

c. Specify over what spatial scales it worked and for what period of time it 

worked. 

 

  Response: a. As discussed in the Application (Volume 8C, Section 8.9.4), oil spill 

response plans will be developed in cooperation with the DFO and certified 

responders prior to commencement of operations: "The plans will include a 

marine mammal hazing plan, a marine mammal cleaning plan, and a marine 

mammal follow-up plan. The hazing plans will be comprehensive and will 

include information such as type, quantity, location(s), maintenance and use 

of necessary equipment, as well as contact information for experts trained in 

hazing techniques, coordination of hazing measures and responsibilities and 

roles of relevant stakeholders and experts. DFO would be consulted during 

development of the Marine oil spill response plan and associated 

Geographic Response Plans. The use of hazing would be considered during 

development of these plans. 

 

General marine mammal hazing techniques include: 

 

 acoustic deterrence (e.g., artificial sounds that would induce an animal 

to move away from an affected area, underwater playbacks of 

recordings from marine mammals that might either attract or repel 

marine mammals away from the affected area) 

 boat traffic that generates noise and water movement 
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 helicopters that generate considerable noise and wave movement at 

close range 

 fire hoses that can direct streams of water at whales (NOAA 2011)." 

 

The hazing plan is one of a suite of tools to be developed through 

consultation with regulatory agencies, technical experts, and interested 

parties well in advance of operations. An example of a hazing plan was 

developed by NOAA in 2007 at a killer whale/oil spill workshop in Seattle, 

Washington (NOAA 2007). The working group (made up of researchers, oil 

spill responders and interested stakeholders) compiled information on 

various hazing techniques, their efficacy, and practicality (NOAA 2007). 

This information was then incorporated into the Northwest Area 

Contingency Plan (NACP 2011), which is considered to be the primary 

source of up-to-date information on oil spill response for the northwest 

coast (NOAA 2007). The NACP (2011) highlights that 'hazing and 

monitoring activities are the only mitigation measures possible during an oil 

spill as capture and rehabilitation of killer whales is improbable….No one 

hazing technique will work in all situations'.  

 

The most acceptable deterrents agreed upon at the meeting (NOAA 2007) 

corresponded with those perceived to be the most acceptable in the NACP 

(2011) (i.e., based on efficacy, practicality, risk of injury, equipment, 

training and personnel required, and public perception). Historically, 

'hazing' devices have been used in many different contexts: entrapment, 

military exercises, collections for public display, fish farms, fishery 

interactions, playback experiments, and disturbance studies (NOAA 2007). 

Hazing techniques that have historically worked well with killer whales 

include Oikomi pipes, mid-frequency sonar, sea bombs, airmar acoustic 

harassment devices, and killer whale calls. Unsuccessful previously 

attempted techniques include acoustic deterrent devices (e.g., pingers at 132 

dB, vessel traffic, gunshots, cracker shells, and fishing nets; NOAA 2007).  

 

Hazing activities pre-approved by NOAA include the use of Oikomi pipes, 

sea bombs, and helicopters (NACP 2011). Oikomi pipes are made of 

reverberant metal, and are known to be very effective (NOAA 2007). Boats 

must be coordinated and moving together, and many pipes must be used 

(banging against the hull of the boat). The working group noted that this 

technique would work well on other toothed whales (e.g., porpoise). Seal 

bombs (small explosive devices) have been used effectively from about 1 

mile distance during the live capture for killer whales in Puget Sound 

(NOAA 2007). Helicopters can be used to generate a fair amount of noise 

and wave movement at close range. 

 

The effectiveness of hazing on sea otters is not well understood or 

documented. Few studies have examined the effects of vessel noise or 

presence on sea otters, and their reaction to vessels ranges from mild 
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interest (Richardson et al. 1995) to avoidance (Garshelis and Garshelis 

1984; Udevitz et al. 1995). Some studies report that sea otters onshore have 

been known to move into the water with the approach of small powerboats 

(Garrott et al. 1993). The NACP (2011) makes no reference to hazing or 

preventative measures for sea otters and oil spills, but rather focuses on 

their location, recovery and rehabilitation. Consideration of sea otter-

specific hazing/deterrence techniques will depend on the scenario and be 

included as part of the sensitivity analysis and oil spill response planning.  

 

References: 

 

Garrott, R.A., L.L. Eberhardt and D.M. Burn. 1993. Mortality of sea otters 

in Prince William Sound following the Exxon Valdez oil spill. Marine 

Mammal Science 9:343-359. 

 

Garshelis, D.L. and J.A. Garshelis. 1984. Movements and management of 

sea otters in Alaska. Journal of Wildlife Management 48:665-678. 
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sponsored by NOAA Fisheries and UC Davis Wildlife Health Center's 

SeaDoc Society. Seattle, Washington. Accessed November 10, 2011.  

 

NOAA. 2011. Oil spill response and killer whales. Accessed November 10, 

2011.  

 

Richardson, W.J., Greene, C.R. Jr., Malme, C.I., Thomson, D.H. 1995. 

Marine Mammals and Noise. Academic Press, USA. 

 

Udevitz, M.S., J.L. Bodkin, and D.P. Costa. 1995. Sea otter detectability in 

boat-based surveys of Prince William Sound, Alaska. Marine Mammal 

Science 11(1):59-71. 

 

b. Please see Northern Gateway‟s response to Federal Government IR 2.33a. 

As noted, oil spill response plans (including a marine mammal hazing plan) 

will be developed in cooperation with DFO and certified responders before 

operations. Development of these plans will include a more detailed 

examination of the effectiveness of previously applied techniques, including 

consideration of the specific circumstances involved. 

 

c. Please see Northern Gateway‟s response to Federal Government IR 2.33a.  

In developing the marine mammal hazing plan, identification of potential 

hazing techniques will consider previous experience in use of specific 

methods, including the advantages/disadvantages for specific marine 
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mammal species, spatial scales of use, and duration of effectiveness. 
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Species at Risk/Accidents and Malfunctions (Marine Mammals - Oil Spill Response) 

 

2.34 Reference: Volume 8 B3-42 Section 10.2 and 10.5. 

 

  Preamble: Section 10.2 states: "Response efforts would consider whether or not effects 

would likely result in a population-level change" and section 10.5, with regard 

to spill response, provides: "attention will be focused on killer whales and 

humpback whales". 

 

The additional information is being requested to assist DFO in understanding 

conclusions about impacts of oil spills to marine mammals and species listed 

under SARA. 

 

  Request: a. What information will be considered and by whom will decisions be made 

as to whether there is going to be a population level effect? 

 

b. Provide a mitigation table for marine mammals, including killer whales and 

humpback whales. 

 

  Response: a. As part of the development of the Marine Oil Spill Response Plan and the 

associated Geographic Response Plans, Federal agencies such as Fisheries 

and Oceans (“DFO”) and Environment Canada (e.g., Canadian Wildlife 

Service) would be consulted, particularly in regard to species of concern, 

environmentally sensitive areas, priorities for environmental protection and 

selection of response measures (e.g., Net Environmental Benefits Analysis). 

 

b. The Preamble to this response states that "Section 10.5, with regard to spill 

response, provides: 'attention will be focused on killer whales and 

humpback whales'."  

 

The actual reference in the Application (Volume 8C, Section 10.5) states, 

"attention would be focused on species of conservation concern (e.g., 

Marbled Murrelet, Surf Scoter, killer whale and humpback whale)".  

 

As noted in Northern Gateway‟s response to Federal Government IR 2.34a, 

DFO would be consulted during development of the Marine Oil Spill 

Response Plan and associated Geographic Response Plans, and would have 

input into which species would warrant focus. Please see the Application 

(Volume 8C, Section 8.94), as well as Northern Gateway's response to 

Federal Government IR 2.33 for a discussion of oil spill response plans as 

they pertain to marine mammals. 
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Species at Risk/Accidents and Malfunctions (Marine Mammals population estimates) 

 

2.35 Reference: Technical Data Report (TDR): Marine Mammals. 

 

  Preamble: While there exists an assessment of some of the numbers of marine mammals 

based on literature and ship-based surveys, this is incomplete. Additional 

literature and updated numbers for several species are available. 

 

The additional information is being requested to assist DFO in understanding 

conclusions about impacts of oil spills to marine mammals and species listed 

under SARA. A gap analysis in survey effort would help to guide possible 

additional survey work. 

 

  Request: a. Incorporate new published reports of marine mammals into relevant 

analyses. 

 

b. Present a plan to conduct surveys within Kitimat Arm area to inform oil 

spill risk assessments, and impacts associated with construction, traffic and 

habitat loss in terminal site. 

 

c. Characterize impacts to those species known to frequent Kitimat Arm as 

well as those that may be occasional visitors in terms of: noise, disturbance, 

habitat loss, land and ship based release of fuels, lubricants, fouled water, 

cleaning agents, wood preservatives during the construction phase, loading 

or  offloading operations, traffic, and maintenance operations. 

 

d. Provide an impact and mitigation table for the updated list of marine 

mammals. 

 

  Response: a. As stated in the Preface to the Application's Marine Mammals Technical 

Data Report ("TDR"), the TDR presents field-related information from 

2005 to 2009, which was used to inform the marine mammal assessments in 

the Application (Volume 6B, Section 11; Volume 8B, Sections 10 and 13; 

and Volume 8C, Section 8.9). An overview of all marine mammal species 

(including all SARA-listed species) potentially occurring in the Confined 

Channel Assessment Area (“CCAA”) or Open Water Area (“OWA”), as 

well as their designation under SARA and COSEWIC, was provided in 

Attachment JRP IR 4.30a). While the overview does not provide updated 

information on absolute population abundances, it does provide a 

qualitative assessment of the species' understood usage and frequency in the 

CCAA and OWA. This information, in combination with species' status, is 

considered more informative for the purposes of the Application than 

estimates of population size. 

 

b. As discussed in Northern Gateway's response to JRP IR 4.30(d), should the 
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Project be approved, Northern Gateway has committed to the use of some 

form of remote detection technology (e.g., passive acoustic monitoring 

("PAM")) in the CCAA. This would involve at least a four-year study: two 

years prior to and two years after start of operations, with an option for 

additional years if required. 

 

In addition to the PAM study, dedicated marine mammal surveys of the 

CCAA will be implemented by trained observers using statistically rigorous 

techniques, such as distance sampling methodology. Surveys of marine 

mammals will be conducted 6-12 times per year for a minimum of three 

years prior to the start of construction, and will continue through 

construction, and into operations (Application (Volume 8B, Section 10.9), 

and Application (Volume 6B, Section 11.9)). Results of these two studies 

would be used to improve baseline data gaps in the CCAA and to inform oil 

spill response planning. 

 

As stated in the Application (Volume 8B, Section 10.9), "To assess the 

effectiveness of the mitigation measures to reduce humpback whale (and 

other whale) strikes, Northern Gateway will annually compile information 

on the number of whales detected and information regarding average tanker 

and tug escort speed and routing changes invoked by whale detection for a 

minimum of three years. A combination of this information, and 

information from the marine mammal surveys, will be used to modify the 

marine mammal protection measures, if necessary. Copies of the annual 

report will be provided to Fisheries and Oceans Canada and will also be 

made publicly available through the Northern Gateway website". 

 

Within the Project Effects Assessment Area (“PEAA”), Northern Gateway 

will undertake a follow-up program to assess the: 

 

 importance of this localized area as potential feeding habitat for killer 

whales 

 response of killer whales and other marine mammals to construction and 

operational activities (Application (Volume 6B, Section 11.6.2.5)). 

 

As stated in Northern Gateway's response to JRP IR 4.30(g): "Northern 

Gateway is committed to filling data gaps to help mitigate the effects of 

vessel traffic on marine mammals, and to find a balance between industry 

and the environment that supports it. Northern Gateway encourages others 

(DFO, Environment Canada, Aboriginal groups, other major vessel 

operators, fishing organizations, and universities) to also be involved in the 

design, conduct and funding of a more broad-scale regional assessment 

program. Should other parties be able to recommend study designs and 

methodology that will allow for statistically significant determination of 

Project effects, Northern Gateway is open to the benefits of such a 

collaborative approach".  
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c. As noted in Northern Gateway‟s response to Federal Government IR 2.35a 

of this response, a list of all marine mammal species (including all SARA-

listed species) potentially occurring in the CCAA or OWA was provided in 

Attachment JRP IR 4.30a). The potential effects on the selected marine 

mammal key indicators ("KIs") during the construction phase and during 

marine terminal operations in the PEAA are discussed in the Application 

(Volume 6B, Section 11). The potential effects of marine transportation 

(i.e., project-related vessel traffic), including noise and behavioural 

disturbances on KIs in the CCAA are also discussed in the Application 

(Volume 8B, Section 10). Please see Northern Gateway's response to JRP 

IR 4.30a) for a discussion of the use of KIs to conservatively address the 

range of possible Project effects for marine mammals as a whole. 

Attachment JRP IR 4.30a identifies the representative KI for each species, 

both those known to frequent Kitimat Arm, as well as the occasional visitor. 

 

A discussion of the effects of accidental release of hydrocarbons on marine 

mammals is presented in the Application (Volume 8C) for ship-based 

release and (Volume 7C) for land-based release, including loading and 

unloading operations. 

 

Fouled water (i.e., oily ballast water from vessels) will not be discharged at 

the Kitimat Terminal, and all vessels will follow requirements for ballast 

water management and discharge as outlined in the Application (Volume 

8B, Section 10.5.2.4). Consequently, potential effects on marine mammals 

are not anticipated. 

 

The marine ecological risk assessment (“ERA”) (see Application (Volume 

6B, Section 14)) evaluates the ecological risks to marine mammal KIs from: 

 

 volatile hydrocarbon and trace element emissions from tanks and 

valves, 

 hydrocarbon and trace element emissions from marine engine 

operations while ships are berthed, and 

 liquid effluent emissions from the marine terminal arising from normal 

operations and site-wide storm water runoff. 

 

The magnitude of effects from such incidents is assessed as negligible to 

low. 

 

Please see Northern Gateway's response to Federal Government IR 2.17d 

for a discussion of environmental protection plans that will be developed for 

chemicals typical of large construction projects and likely to be used or 

associated with project construction activities, maintenance, and associated 

traffic. Wood preservatives will not be used in construction or as part of 

routine or maintenance operations. 
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d. As discussed in Northern Gateway's response to Federal Government 

IR 2.35a and 2.35c of this response, a list of all marine mammal species 

potentially occurring in the CCAA or OWA was provided in Attachment 

JRP IR 4.30a. Further, the Application's assessment of marine mammal 

KIs will conservatively address the range of possible Project effects on 

marine mammals as a whole (see Northern Gateway's response to JRP IR 

4.30a)).  

 

Mitigation measures developed to reduce or eliminate Project effects on KIs 

will be equally effective for other marine mammal and SARA-listed 

species. 

 



Northern Gateway Response to Federal Government IR No. 2 

Page 88 of 214 

ENB LL 24059731 
 

 

Species at Risk/Accidents and Malfunctions (Marine Mammals - characterization of risk) 

 

2.36 Reference: Technical Data Report: Marine Mammals 

 

  Preamble: Impacts of oil to marine mammals is generally considered in terms of 

catastrophic spills, but rarely in the context of chronic, low level exposures via 

feeding. 

 

Construction, operation and maintenance of the terminal increases the risk of 

spills of oil and other contaminants that may pose a risk to marine mammals. 

Extensive literature is available documenting the direct effects of oil on marine 

mammals, as well as the likely long-term impacts. For instance, a new 

publication on hydrocarbon uptake by SARA-listed sea otters in British 

Columbia is available. 

 

  Request: a. Provide a complete list of possible contaminants.  

 

b. Describe the possible chronic effects of both direct low level hydrocarbon 

exposure and indirect exposure (e.g., food-web).  

 

c. Provide a risk-based approach to evaluating these impacts. 

 

  Response: a. Available information on the chemical composition of three representative 

hydrocarbons (i.e., condensate, diluted bitumen and synthetic crude) is 

provided in the Marine Ecological Risk Assessment Technical Data Report 

(“Marine ERA”), Appendix E, Table E-1. 

 

b. Northern Gateway conducted an ecological risk assessment for the marine 

terminal operations for the Northern Gateway Project (Stephenson et al. 

2010). This assessment addresses possible chronic effects of both direct low 

level hydrocarbon exposure and indirect exposure (e.g., food web). 

 

The Marine ERA evaluated the ecological risk, including chronic effects, of 

chemicals from the following sources: 

 

 volatile hydrocarbon and trace element emissions from tanks and valves 

 hydrocarbon and trace element emissions from marine engine 

operations while tankers are berthed 

 liquid effluent emissions from the Kitimat Terminal arising from normal 

operations and site-wide storm water runoff 

 

The Marine ERA included an exposure assessment to evaluate the extent to 

which a marine receptor will come into contact with chemicals of potential 

concern (“COPC”) released from the Kitimat Terminal. This was based on 
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their habitat preferences, diet, behaviour, body weight, and food and water 

ingestion rates, as well as the expected fate and transport of the individual 

COPC in the environment. 

 

In all model compartments, the potential risk of environmental effects was 

evaluated for the following aquatic and sediment community-level key 

indicators: 

 

 marine algae exposed to COPC in water 

 benthic invertebrates and fish exposed to COPC in sediment 

 fish and invertebrates exposed to COPC in water 

 

The following avian and mammalian species were assumed to be exposed to 

COPC in each model compartment:  

 

 Bald Eagle (Haliaeetus leucocephalus, a large, charismatic piscivorous 

bird that seizes prey from the water surface or may feed on carrion) 

 Marbled Murrelet (Brachyramphus marmoratus, a generalist seabird 

nesting in old-growth forest, but also living on the water surface and 

feeding on small fish and invertebrates). The Marbled Murrelet is a 

species at risk. 

 Spotted Sandpiper (Actitis macularia, a shorebird feeding on 

invertebrates on exposed mudflats and salt marsh sediments) 

 Surf Scoter (Melanitta perspicillata, a sea duck feeding on invertebrates 

in the intertidal zone) 

 coastal-dwelling mink (Mustala vison, a small piscivorous mammal 

feeding on fish and invertebrates in the intertidal zone) 

 harbour porpoise (Phocoena phocoena vomerina, a charismatic marine 

mammal living in the off-shore area, and feeding on fish and 

invertebrates). The harbour porpoise is a species at risk. 

 Steller sea lion (Eumetopias jubatus, a large charismatic marine 

mammal feeding on fish and invertebrates in the intertidal and nearshore 

areas). The Steller sea lion is a species at risk. 

 

As noted in Northern Gateway's response to Federal Government IR 2.66, a 

Marine Environmental Effects Monitoring Program (“EEMP”) will be 

established at the Kitimat Terminal to monitor environmental quality. The 

Marine EEMP will aid in corroborating the results of the Marine Ecological 

Risk Assessment. 

 

c. Please see Northern Gateway's response to Federal Government IR 2.36b. 

 

Reference:  

 

Stephenson, M., A. St-Amand, P. Mazzocco and J.-M. DeVink. 2010. 

Marine Ecological Risk Assessment for Kitimat Terminal Operations 
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Technical Data Report. Prepared by Stantec Consulting Ltd. for Northern 

Gateway Pipelines Inc. Calgary, AB. 
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Hydrology Hydrologic parameters 

 

2.37 Reference: Related Information Request: GOC IR 1.34 

 

  Preamble: The correction in the regression equation parameters for the 100-year peak 

discharge, as provided in the response to GOC IR 1.101 in the Response to 

GOC IR1, has a decreasing effect on the design flood estimate for the very 

large crossings. Specifically, the drainage area of the Stuart River watershed 

upstream of the proposed crossing (no. 3076) is 14,600 km
2
. With the non-

corrected equation, the 100-year peak flow estimate at this crossing was 

638 m
3
/s. With the corrected equation, the estimated flow is reduced to 

581 m
3
/s. Given that a Water Survey of Canada (WSC) streamflow gauge with 

a sufficient record length is located in vicinity of the proposed crossing, 

Environment Canada requests that the stream specific flood data record be used 

to conduct a frequency analysis for the determination of the crossing design 

flood. 

 

  Request: For the crossing of Stuart River (crossing no. 3076), confirm that the design 

flood value at the detailed design stage will be based on stream specific Water 

Survey of Canada (WSC) records rather than on the estimates from the regional 

analysis. 

 

  Response: As described in Northern Gateway‟s response to Federal Government IR 2.18, 

the proposed crossing method is an Horizontal Directional Drill (“HDD”) with 

a deep burial well below scour depth and there will be no in-stream activities. 

However, the design floods for all crossings located on watercourses with 

Water Survey of Canada (“WSC”) data records will be derived based on the 

recorded WSC peak streamflow records, provided that: 

 

 The period of record at the WSC station is sufficient to support such an 

estimate.  A period of record of at least 20 years is required in order for 

the dataset to be deemed adequate for assessing the 1:100 year 

watercourse crossing design discharge; 

 

 The watershed is non-regulated at both the crossing site and the WSC 

station location; or if the stream is regulated at both the crossing site and 

the WSC station location, only the period of record during regulation 

will be used to determine the design flood discharge; 

 

 The ratio of the drainage area at the crossing site to the drainage area at 

the WSC station site is between 0.5 and 2.0; and 

 

 There are no other factors in effect (e.g., large diversion works located 

between the WSC station and the crossing site) that would make the 
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recorded streamflow data non-representative of the hydrologic 

conditions at the crossing site. 

 

If peak flow data from a WSC station meet the above conditions, the recorded 

peak flow data will be prorated to the watercourse crossing site on the basis of 

drainage area. The regional equations will be used to assign design streamflows 

for crossings on ungauged watercourses or on watercourses whose streamflow 

records do not meet the above conditions. 
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Effects of the environment on the project 

 

2.38 Reference: Related Information Request: GOC IR 1.35 

 

Related to the first bullet of GOC IR 1.35 (Accounting of the method used in 

obtaining the estimated design flood values for watercourse crossings): 

 

  Preamble: General: 

 

Page 2-5 (last paragraph) of the 2010 Hydrology Technical Data Report states 

that results of the proponent‟s regional analysis were compared with available 

regional hydrological assessments done in British Columbia by Coulson and 

Obedkoff (Coulson, C.H. and W. Obedkoff. 1998. British Columbia Streamflow 

Inventory. Province of British Columbia, Ministry of Environment, Lands and 

Parks, Water Inventory Section, Resources Inventory Branch.). A comparison 

of results obtained from their regional analysis with those obtained by Coulson 

and Obedkoff for the major watercourse crossings would be informative. 

 

As well, Environment Canada has conducted a preliminary review of the 100-

year design flood estimates provided in the Assessment Report for the 

watercourse crossings and has some concerns with the estimates as explained in 

the paragraphs below.  

 

Method used to estimate design flood value for crossings located on streams 

gauged by WSC - maximum mean daily discharges versus instantaneous peak 

discharges:  

 

The response to GOC IR 1.35 in the Response to GOC IR1 (page 77) indicates 

that the maximum mean daily discharge values (and not the instantaneous peak 

discharges) were used to derive the regional analysis equations. The proponent 

states that to account for the instantaneous peak discharge effect “a regionally 

based multiplier that is inversely proportional to drainage area, i.e. greater ratio 

of instantaneous to daily mean discharge for smaller drainage areas” was used. 

However, our preliminary review indicates that this adjustment was not done in 

some instances. 

 

For example, Environment Canada has examined the design flood estimate for 

Pinto Creek at crossing no. 1645, kilometer post (KP) 473.403. This crossing is 

located near a WSC gauge (07GC002) that has 19 years of recorded maximum 

mean daily and instantaneous peak discharges. Examining the records, an 

average a peaking factor of 22% is observed in Pinto Creek, i.e. the 

instantaneous peak discharge (highest hourly flow rate on record for a given 

year) was on average 22% larger than the maximum mean daily discharge 

(highest average flow rate over the entire day for a given year).  
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It appears that the peaking effect was not taken into account by the proponent in 

estimating the design flood value for Pinto Creek as explained below. 

Environment Canada has obtained the proponent‟s design flood estimates from 

the crossing data sheet located in Appendix B, Freshwater Fish and Fish 

Habitat, Aquatic Catalogue and Watercourse Crossing Data, of the Freshwater 

Fish and Fish Habitat Technical Data Report, as referenced on page 61 of 

Northern Gateway‟s Response to Government of Canada Submission 

September 2010 dated October 28, 2010. The 100-year design flood is indicated 

as 115 m
3
/s on the data sheet. This estimate is identical to the estimate one gets 

when using the 100-year peak discharge equation in Section 3.2.2.1.of the 

Technical Data Report – Hydrology (2010). Because this regionally derived 

equation does not account for peaking factor, it appears that the proponent has 

not adjusted the design flood estimates for the instantaneous peaking effect on 

Pinto Creek.  

 

Method used to estimate design flood for crossings located on streams that are 

gauged by WSC:  

 

The response to GOC IR 1.35 in the Response to GOC IR1 (page 77) confirms 

that “for crossings on watercourses with streamflow monitoring stations, 

recorded flood data are used to generate the estimated design flood at the 

crossing.” However, our preliminary review indicates that this is not the case. It 

would appear that even for those crossings located on gauged streams, the 

equations derived from the regional analysis were used to estimate design flood 

values. For example, the 100-year design flood estimate for the crossing of the 

North Saskatchewan River (crossing no. 1, KP 4.027) obtained from the 

Aquatic Catalogue and Watercourse Crossing Data is stated as 690 m
3
/s. The 

calculated design flood estimate from using the regional 100-year peak 

discharge equation developed by the proponent (Sections 3.1.1.2 and 3.2.1.1. 

and Table 3-2) for the Prairie hydrologic zone is 692 m
3
/s, which is essentially 

identical to the value stated in the data sheet. Using the historical WSC 

streamflow records for the North Saskatchewan River at Edmonton (station 

05DF001), Environment Canada conducted a single station frequency analysis 

of the flood data. The WSC gauge is located in vicinity of the proposed 

crossing and has been in operation for more than 90 years, with more than 30 

years since the coming in operation of reservoirs located upstream in the 

watershed. The resulting 100-year design flood value is estimated to be over 

4,000 m3/s based on the log-Pearson Type III distribution, which is 

considerably larger than the proponent‟s estimate of 690 m
3
/s. For comparison, 

the mean annual flood over the period of record is in the order of 1,200 m
3
/s. 

Apparently, flood peaks in the North Saskatchewan River are also influenced 

by the Foothill region. Also, this example illustrates the importance of using 

stream specific records, when available in sufficient length, as opposed to the 

regionally derived peak flow equations.  

 

Environment Canada requests that guidance from “Hydrology of Floods in 
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Canada: A Guide to Planning and Design” by W.E. Watt be used for 

determining the appropriate method for estimating design flood when the 

crossing is located on a stream that is gauged by WSC. The guidelines 

recommend using a single station analysis if the historical record exceeds 30 

years. If the historical record is less than 5 years, a regional estimate is 

preferable. For period of record between 5 and 30, a combination of the two 

estimates (single station and regional analysis) is recommended. 

 

  Request: Method used in obtaining the estimated design flood: 

 

Provide a tabulated comparison of design flood estimates obtained by the 

proponent's regionally derived peak discharge equations and the Coulson and 

Obedkoff study. Confirm that the design flood estimates for the watercourse 

crossings at the detailed design stage will:  

 

 account for the instantaneous peaking effect (because design floods for 

infrastructure design are to be based  on estimates of peak instantaneous 

discharges); 

 be based on historical flood data when the crossing is located on a 

stream gauged by WSC with a record of sufficient length; 

 provide Environment Canada with an opportunity to review design 

flood estimates at the detailed design stage. 

 

  Response: Watercourse crossing design floods will be finalized during detailed 

engineering and, as described in Northern Gateway‟s response to Federal 

Government IR 35, may include an allowance for the effects of climate change 

on peak streamflows. The watercourse crossing designs will be provided to the 

applicable regulators for review and permitting, as required. 

 

Water Survey of Canada (“WSC”) data will be used to develop design 

discharges for watercourse crossings on streams with WSC stations, provided 

that the stations meet the conditions outlined in Northern Gateway‟s response to 

Federal Government IR 2.37. 

 

A listing of all watercourses in BC with drainage areas greater than 20 km
2
 is 

provided in Table 38.1. Maximum instantaneous flood estimates are provided 

for each site based on the Northern Gateway regional flood discharge 

relationships and on Coulson and Obedkoff‟s study. Where the crossing is 

located on a watercourse with a WSC station and the station data are deemed 

applicable to the crossing site (per the conditions outlined in Northern 

Gateway‟s response to Federal Government IR 2.37), the maximum 

instantaneous flood discharge based on the WSC peak flow data (adjusted for 

the difference in watershed areas) is also provided for comparison. 

 

 

 



Northern Gateway Response to Federal Government IR No. 2 

Page 96 of 214 

ENB LL 24059731 
 

 
 

Table 38.1: Comparison of 1:100 Year Flood Discharge Estimates 
 

KP Watercourse Drainage 

Area 

(km2) 

1:100 Year Maximum Instantaneous 

Discharge (m3/s) 

Northern 

Gateway 

Regional  

Relationships 

Coulson 

and 

Obedkoff 

Transfer 

from Water 

Survey of 

Canada 

Station 

721.57 Crooked River 580 63.8 147  

742.54 Merton Creek 93.8 17.5 23.8  

751.43 Muskeg River 736 75.6 120 Note 1 

754.47 Mossvale Creek 75.2 15.0 16.8  

766.37 Salmon River 1990 155 199 Note 1 

771.81 Tributary to Salmon 

River 

56.3 12.3 11.5  

777.57 Tributary to Great 

Beaver Lake 

76.9 15.2 14.6  

789.21 Tributary to Great 

Beaver Lake 

26.2 7.21 5.94  

806.03 Tributary to Necoslie 

River 

21.7 6.33 5.12  

819.93 Necoslie River 447 53.0 55.1  

825.51 Stuart River 14 600 656 750 375 

829.31 Pitka creek 20.2 6.03 4.84  

860.04 Sutherland River 81.3 15.8 13.6  

868.01 Duncan Creek  53.8 11.9 9.83  

876.33 Tributary to Shovel 

Creek 

32.6 8.39 6.64  

933.11 Endako River 519 164 69.2 Note 2 

952.02 Maxan Creek 128 56.4 23.1  

964.30 Foxy Creek 28.5 18.6 8.21  

979.23 Klo Creek 122 54.2 25.6  

990.66 Buck Creek 349 121 80.0 67.8 

1006.59 Owen Creek 122 54.4 33.9  

1017.48 24.5 Mile Creek 20.1 14.5 11.9  

1022.49 Lamprey Creek 216 83.6 78.6  

1029.77 Cedric Creek 23.5 16.2 14.1  

1042.34 Morice River 1 982 468 730 433 

1048.57 Tributary to Gosnell 

Creek 

48.1 27.3 39.4  

1063.18 Gosnell Creek 102 428 96.5  

1075.72 Tributary to Burnie 

River 

38.7 218 104  

1076.83 Clore River 185 655 357  

1084.17 Tributary to Clore 

River 

46.9 249 166  

1103.36 Hunter Creek 64.9 311 214  

1127.69 Chist Creek 161 593 437  

1149.35 Wedeene River 293 915 698  

1153.39 Little Wedeene River 180 642 476 634 

1168.44 Anderson Creek 37.4 213 134  

1. Ratio of drainage area at crossing to drainage area at WSC station is outside the 

recommended range of 0.5 to 2.0. 

2. Insufficient period of record to compute frequency analysis. 

 

The Northern Gateway regional flood relationships (adjusted to maximum 
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instantaneous discharge) generally yield greater estimates for the 1:100 year 

flood discharge than the estimates provided by Coulson and Obedkoff(1998). 
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Effects of the environment on the project 

 

2.39 Reference: Related Information Request:  GoC IR 1.35 

 

Related to the second bullet of GOC IR 1.35 (Discussion of design flood events 

in view of potential climate change)  

 

  Preamble: The response to GOC IR 1.35 in the Response to GOC IR1 (page 77) 

acknowledges that some increase in the magnitude and frequency of peak flow 

events could occur with climate change. Furthermore, the proponent 

acknowledges (page 78) that for confined channels, an increase in flood 

discharge will have a greater effect on depths of flow than for spilling type 

channels. While Environment Canada acknowledges that the design flood is 

one of several factors (e.g. channel curvature, debris jamming, channel 

confluences or instream obstructions), we point out that some of these factors 

are also dependent to some degree on the magnitude of the flood. We take note 

of the proponent's commitment to consider a potential allowance for changes to 

the design flood event due to climate change during the detailed design phase 

and ask to be given an opportunity to comment on such considerations at the 

detailed design phase. A meaningful way of considering possible climate 

change impact would be to conduct a sensitivity analysis of change in scour 

depth with change in design flood values. 

 

For the current environmental assessment, Environment Canada requests that 

the proponent identify whether the design for any watercourse crossings 

previously identified as high risk or medium-high risk (Tables 11-20 and 11-21, 

Section 11: Freshwater Fish and Fish Habitat, Volume 6A of the Environmental 

and Socio-Economic Assessment) is considered to be sensitive to possible 

climate change. For these crossings, would a potential allowance for changes to 

the design flood event due to possible climate change result in a change in the 

feasibility of the proposed crossing type or proposed location for the crossing? 

 

  Request: Discussion of design flood events in view of potential climate change:  

 

 Confirm that Environment Canada will be given an opportunity to 

comment on the considerations for potential allowance in design floods 

due to possible climate change effects at the detailed design phase; 

 

 For the high-risk and medium-high risk watercourse pipeline crossings, 

identify those which design would be sensitive to a possible increase in 

the magnitude of the design flood event and determine whether 

feasibility of the crossing type and location of the crossing may be 

impacted. 
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  Response: The selection of crossing locations and crossing types has considered the 

potential for lateral channel movement, general and local scour conditions 

(including debris and ice jam events), and constructability (including required 

burial depth, approach slope conditions, bed material type, etc.). Consideration 

of these factors produces a conservative and robust design approach that is 

unlikely to be affected by incremental changes resulting from the effects of 

climate change on peak discharges. Therefore, an increase in burial depth 

requirements or, in the case of elevated crossings, design high water levels, is 

therefore not likely to necessitate a change in crossing type or crossing location. 

 

Watercourse crossing design floods will be finalized during detailed 

engineering and, as described in Northern Gateway‟s response to Federal 

Government IR 1.35, may include an allowance for potential future increases in 

peak stream flows resulting from a variety of factors, which may include 

climate change. The watercourse crossing designs will be provided to the 

applicable regulators for review and permitting, as required. 

 

The sensitivity of the crossings listed in the Application (Volume 6A, Section 

11. Tables 11-20 and 11-21) to climate change (specifically, changes in peak 

discharges that could affect depths of scour, lateral channel movement or debris 

jam potential under design flood conditions) was assessed. The majority of 

these crossings are not considered sensitive to future increases in peak stream 

flows, due to either: 

 

 Channel configuration (spilling channels and wide, deep channels are 

less sensitive to changes in peak flows than confined channels and 

narrow channels) 

 

 Bed material (bedrock or boulder beds are less susceptible to changes in 

discharge) 

 

 Low debris potential in the watershed; or 

 

 Small drainage area and therefore small design discharge (the scour 

depths for many channels are much less than the minimum design 

watercourse crossing burial depth, and will not exceed the minimum 

burial depth even with a climate-change induced increase in the design 

discharge). 

 

Those crossings from the Application (Volume 6A, Section 11 Tables 11-20 

and 11-21) that may be sensitive to future increases in crossing design 

discharge and associated bed scour are listed in Table 39-1. 
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Table 39-1: High Risk and Medium-High Risk Watercourse Crossings
1
 

with Possible Sensitivity to Changes in Design Discharge 
Watercourse KP Sensitivity 

to Changes 

in Design 

Discharge 

Rationale 

High Risk Watercourse Crossings 

Chickadee Creek 218.92 Low to 

Moderate 

Channel is partially confined and 

relatively deep.  Depths of flow and 

hence scour may be affected by changes 

in discharge due to climate change.  

Channel widening could occur, and the 

potential for local scour due to debris 

could increase.  

Tributary to Deep 

Valley Creek 

340.7 Low to 

Moderate 

Channel is confined by higher banks; 

may not be spilling channel. Increase in 

design discharge may increase flow 

depths and depth of scour.   

Big Mountain Creek 435.26 Low to 

Moderate 

Channel is frequently confined with 

high banks.  Hence, water levels may be 

more affected by increased discharges 

than a spilling channel. Increase in 

design discharge may increase flow 

depths and depth of scour.  The 

potential for local scour due to debris 

could increase.  

Tributary to Kitimat 

River 

1154.52 Low to 

Moderate 

Wide channel confined by high banks.  

Increase in design discharge may 

increase flow depths and depth of scour.  

Channel widening could occur. The 

potential for local scour due to debris 

could increase. 

Medium-High Risk Watercourse Crossings 

Quintette Creek 575.14 Low to 

Moderate 

Channel is confined by higher banks; 

may not be spilling channel.  Increase in 

design discharge will affect scour depth 

and debris jam (local scour) potential.   

Tributary to Goose 

Creek 

1156.03 Low to 

Moderate 

Channel is frequently confined with 

high banks.  Hence, water levels may be 

more affected by increased discharges 

than a spilling channel.  The potential 

for local scour due to debris may 

increase, and channel widening may 

occur. 
1
 Risk ratings are as assigned in Tables 11-20 and 11-21 (Section 11: Freshwater Fish 

and Fish Habitat, Volume 6A of the Environmental and Socio-Economic Assessment) 

based on a range of factors relating to fish and fish habitat and do not pertain to bed 

scour or burial depth design. 
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TERRESTRIAL 

 

Land Use 

 

Reserve Lands 

2.40 Reference: Northern Gateway Response to Federal Government IR No. 1 (Page 105 of 

246) 

 

  Preamble: Aboriginal Affairs and Northern Development Canada requires confirmation 

that the proponent has considered and identified all reserve land and potential 

future reserve land uses associated with this proposed project. 

 

The use of reserve lands by any person other than a member of that band 

requires the authorization of the band and the Minister of Aboriginal Affairs 

and Northern Development Canada. As such, the department requires a full 

description of all potential reserve land and future reserve land uses. 

 

  Request: 1. Identify all reserve land and potential future reserve land uses that were not 

described in your response to IR No. 1 and are associated with this 

proposed project (e.g. timber clearing, work camps, staging areas, etc.). 

 

2. Describe the strategy for addressing reserve land and potential future 

reserve land uses, along with how the environmental assessment 

requirements will be met, for areas that fall outside of the pipeline corridor 

(e.g. access roads, power lines, work camps, etc.). 

 

  Response: 1. Please note that route refinement is ongoing, and reflects input being 

provided and updated by First Nations.  Northern Gateway is presently in 

discussions with First Nations that could see the Project crossing as many as 

six current or future (“TLE”) reserve land parcels and as few as one.  In 

general, the First Nations with whom we are engaged in related dialogue are 

evaluating the benefits of attracting capital assets such as pump stations or 

pipelines to reserve land locations, as a means of generating sustainable tax-

related revenue for their communities. The basis for the following response 

is Route Revision “T”. 

 

For Route T there are 3 reserves the Project Development Area (“PDA”) 

intersects. 

 

BC:  

 

 Sas Mighe No. 32 Indian Reserve (Bear Lake) 
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AB: 

 

 Alexander No. 134A Indian Reserve (Fox Creek) – land uses 

required for: pipeline corridor and work space.  Northern Gateway 

had agreed to relocate the pipelines off of this Reserve.  Please refer 

to Northern Gateway‟s response to Alexander IR 2.1. 

 Alexis Whitecourt No. 232 – land uses required for : pipeline 

corridor and workspace and potential pump station 

 

Alexander First Nation: 

 

Northern Gateway and the Alexander First Nation (“Alexander FN”) 

continued discussions regarding the location of the proposed Project 

pipeline onto Alexander FN reserve lands and/or onto lands owned by the 

Alexander FN Treaty Land Entitlement Corporation. In both instances, the 

land would be used for a pipeline corridor and for workspace. 

 

Alexis Nakota Sioux Nation: 

 

Northern Gateway may require the use of Alexis Whitecourt No. 232 Indian 

Reserve lands, near Whitecourt, Alberta, for the purposes of placing a 

portion of the proposed pipeline and a pump station on the said lands, if 

Northern Gateway determines that the location is technically feasible for a 

pump station. See Application Update (Volume 5A, Section 4.3.2) titled 

Pump Station Location Refinements, which reads as follows: “The 

Whitecourt pump station (KP 203.3) will be relocated onto the Alexis 

Indian Reserve No. 232, as requested by the Alexis Nakota Sioux Nation. 

Subject to confirmation of technical feasibility, a site on the reserve has 

been determined by both Northern Gateway and the Alexis Nakota Sioux 

Nation to be the preferred site. Technical confirmation of the pump station 

relocation to this site will be undertaken during detailed engineering.” The 

possible relocation of the Whitecourt pump station onto the Alexis 

Whitecourt No. 232 Indian Reserve would also require land uses associated 

with the construction of a pump station, construction of a permanent access 

road and a permanent power line on the reserve to service the pump station. 

The exact location of these facilities will be determined during detailed 

engineering. 

 

2. Northern Gateway is cognizant that the use of reserve lands by any person 

other than a member of that band requires the authorization of the band and 

the Minister of Aboriginal Affairs and Northern Development Canada. In 

this regard, Northern Gateway has participated in a meeting with 

representatives Lands and Trust Services concerning the Alexander FN to 

discuss the possibility of the proposed Project pipeline crossing reserve 

lands or future reserve lands (refer to Northern Gateway‟s response to 

Federal Government IR 2.40 1.). Northern Gateway has and will continue to 
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communicate with pertinent agencies regarding reserve lands or potential 

future reserve land that may be affected by the Project. Northern Gateway 

expects that any applicable Aboriginal group will provide said agencies 

with a full description of all potential reserve land and future reserve land 

uses contemplated by the Aboriginal group. 

 

Additional information on accessed powerline requirements has been 

provided by Northern Gateway to the JRP for consideration in the current 

environmental assessment process.  None of these ancillary facilities are 

currently expected to cross Reserve lands. 
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Forestry Forestry - Sustainable timber supply 

 

2.41 Reference: Vol. 6C, Section 5.4 (Forestry) and Section 5.12.1 (Summary of Effects on 

Non-traditional Land Use: Forestry) Northern Gateway Response to Federal 

Government IR No.1 - IR#46, p. 94-5. 

 

  Preamble: Issue: Permanent removal of forested land In the Government of Canada: 

Information Request No. 1, IR#46, NRCan requested that Enbridge specify 

those portions of total forest land base and timber volume affected according to 

on and off the commercial (timber harvesting) land base, and by tenure holder. 

Enbridge's response was: "This information cannot be determined at this stage 

of Project planning."  

 

This is a simple technical exercise that must be done in order to assess the 

potential impacts of the loss of productive forested land to forest tenure holders. 

 

In the same IR, NRCan requested that Enbridge distinguish between new and 

upgraded roading and power line requirements (e.g., Vol. 6A, Table 2-2). 

Enbridge's response was: "Northern Gateway is not able to distinguish between 

new and upgraded roading and power line requirements at this time." 

 

Such a distinction is necessary to assess the potential environmental impacts of 

road and power line construction. 

 

Accurate values (or a range of values) for areas and timber volumes are 

required to understand the potential implications to long-run sustained yields by 

tenure holders, compensation for timber removal, and carbon sequestration 

potential.  

 

The construction of new roads and power lines will have potential 

environmental impacts over and above those associated with upgrading of 

existing linear infrastructure; knowledge of the size and location of these new 

disturbances is necessary to assess the associated impacts. 

 

  Request:  Specify those portions of total forest land base and timber volume affected 

according to on and off the commercial (timber harvesting) land base, and 

by tenure holder (could add to Table 2-9 in the Vegetation TDR); 

 

 Distinguish between new and upgraded roading and powerline requirements 

(e.g., Vol. 6A, Table 2-2). 

 

  Response: All forestry tenures and holders have been identified that interact with the 

Project (see Application (Volume 6C, Table 5-2) and Technical Data Report 

App A Table A-7).  Table 5-2 includes the spatial extent of temporary and 
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permanent forestry landbase loss; with the smaller tenures (e.g. woodlots, 

community forests and TSAs) landbase loss aggregated.  

 

The timber salvage related to Project clearing activities is an important issue 

both to the tenure holders and to the Project's planning process since it will 

result in the permanent loss of landbase for individual and corporate timber 

tenures. Once the Project advances, a more detailed Project study and design 

phase will consider all forestry tenures and holders that may interact with the 

Project's finalised route.  This process will specify those portions of the total 

forest land base affected, and calculate related timber volumes according to on 

and off the commercial (timber harvesting) land base, by tenure holder. 

Northern Gateway will distinguish between new and upgraded roading and 

powerline requirements at the same time.  
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Reforestation 

 

2.42 Reference: Vol. 7A, Section 8.5.2 Clearing, Section 8.5.8 Reclamation: Project 

Revegetation Program. Northern Gateway Response to Federal Government IR 

No. 1 p. 98 # 48 

 

  Preamble: Issue: Enbridge states that reforestation plans will be conducted in consultation 

with provincial resource agencies and disposition holders but there is still no 

indication that Enbridge will reforest with mixed tree species suitable for the 

site and no timelines were given. 

 

Previously forested sites that are cleared temporarily should be reforested. 

 

  Request: NRCan recommends that all previously forested sites subject to temporary 

clearing will be reforested with mixed tree species suitable for the site in 

accordance with provincial standards and regulations. 

 

NRCan requests that Enbridge add this mitigation measure to Vol. 7A., Section 

8.5.8 and Table 8-1 (p. 8-21) and provide a timeline for reforestation activities. 

 

  Response: As stated in Northern Gateway‟s response to Federal Government IR 48, 

Northern Gateway will prepare a comprehensive reforestation plan in 

consultation with provincial agencies and tenured timber stakeholders. This 

plan will be a component of the Environmental Protection and Management 

Plan that is issued for construction. The plan will consider the stand and forest 

level objectives of all stakeholders, including tree species that are suitable to the 

sites, and will be implemented within the timeframe described in the plan.   

 

The silvicultural prescriptions that are necessary can only be done on a site-

specific basis, and therefore, cannot be undertaken until final determination of 

the Project footprint.  This plan will be finalized no less than 60 days prior to 

initiation of construction.  
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Forest Pests and Pathogens 

 

2.43 Reference: Volume 6C, Section 5.4.7.1, Page 5-42 Northern Gateway Response to Federal 

Government IR No. 1, # 42, p. 89. 

 

  Preamble: Issue: In response, Enbridge has stated that they "will discuss this suggestion 

with Provincial forestry resource managers in British Columbia and Alberta to 

seek direction regarding inclusion of these types of surveys and strategies in 

preconstruction timber salvage planning." However, with regards to the risk 

that the project has on the introduction of exotic pathogens, much of the 

expertise is housed within federal agencies such as the Canadian Food 

Inspection Agency and the Canadian Forest Service. 

 

Shipping terminals frequented by foreign tankers can also be a risk for the 

introduction of new exotic forest pathogens. 

 

  Request: In consultation with the Canadian Food Inspection Agency and the Canadian 

Forest Service, assess the risk of introduction and spread of exotic forest pests 

to the project and adjacent forested areas by activities such as pipeline 

construction and/or the arrival and deployment of equipment and construction 

items (e.g., pipe) from ports/shipping terminals. 

 

  Response: The Environmental Protection and Management Plan (see the Application 

(Volume 7A, Section A.3.24)) discusses the protocol for a specific vegetation 

protection and management plan that will be prepared, with the involvement of 

both provincial and federal agencies, and finalized no less than 60 days prior to 

construction.  

 

Northern Gateway acknowledges that the Canadian Forestry Service and the 

Canadian Food Inspection Agency have mandates and expertise to reduce the 

risk of invasion from foreign insects and disease. 
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Terrain and Geohazards  

 

Earthquake Hazards 

 

2.44 Reference: Volume 7A Appendix A Contingency Plans and Environmental Management 

Plans, Section A.3.23 Geology and Terrain Protection and Management Plan 

A.Subsection 3.23.2 Summary of Geohazards by Physiographic Region, page 

A116 

 

"The Coast Mountains Region is the only part of the RoW where appreciable 

seismic motion may occur" Round 1 request (IR #59): 

 

Round 1 request (IR#59) Change this sentence to "The Coast Mountains Region 

is the part of the RoW where appreciable seismic motions are most likely to 

occur." 

 

  Preamble: Proponent Response: 

 

As discussed in Northern Gateway's response to Eco Justice IR 1.23B, Northern 

Gateway confirms that: the Coast Mountain Region is the only region on the 

Project where "appreciable" seismic motions are most likely to occur. Although 

seismic motions may occur outside the Coast Mountain Region, Northern 

Gateway does not consider them to be "appreciable". 

 

NRCan Comment: 

 

NRCan reiterates that the above statement is not true. As indicated in NRCan's 

request above "The Coast Mountains Region is the part of the RoW where 

appreciable seismic motions are most likely to occur". The point is that hazards 

are highest in the Coast Mountains region (for 2475 yr return period, the peak 

ground acceleration values are 10-12%g in the Coast Mountains region (as 

given in Table on page 29 of the Amec report). 

 

However - there is also a region of relatively higher hazard in the Rocky 

Mountains Fold and Thrust Belt (in the eastern Rockies) where for the 2475 yr 

return period, the peak ground acceleration values are about 8%g (as given in 

Table on page 29 of the Amec report). 

 

Given uncertainties in the hazard models - NRCan does not understand how the 

Proponent can conclude that 10%g is "appreciable" but 8%g is not appreciable. 

 

Round 1: The statement: "The Coast Mountains Region is the only part of the 

RoW where appreciable seismic motion may occur" is not quite correct. The 

Coast Mountains region is the area where appreciable seismic motions are most 

likely to occur! The Rocky Mountain region (including the Fold and Thrust 
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belt) is another region (albeit less likely) where appreciable motions may occur. 

Note (as described in Volume 3, p. 27) the magnitude 5.5 earthquake that 

occurred near Prince George in 1986 and the magnitude 6 earthquake that 

occurred near Valemount in 1918. 

 

  Request: Change this sentence to "The Coast Mountains Region is the part of the RoW 

where appreciable seismic motions are most likely to occur." 

 

  Response: Northern Gateway confirms the change as presented herein by NRCan. 

 

The sentence is to read, “The Coast Mountains region is the part of the RoW 

where appreciable seismic motions are most likely to occur.” 
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Earthquake Hazards 

 

2.45 Reference: Geology and Terrain Technical Data Report, chapter 3 Results of Baseline 

Investigations, section 3.6 Coast Mountains, subsection 3.6.4 Geohazards PDA, 

3.6.4.10 Seismicity, page 3-55 

 

"Seismic motion (shaking) is a potential geohazard in the Coast Mountains 

physiographic region between KP 1060.1 and KP 1172.2." 

 

Round 1 request (IR #60): Change the sentence to: "Seismic motion (shaking) 

is a potential geohazard along segments of the route, particularly in the Coast 

Mountains physiographic region between KP 1060.1 and KP 1172.2." 

 

  Preamble: Proponent Response: 

 

As discussed in Northern Gateway's response to Eco Justice IR 1.23B, Northern 

Gateway confirms that: the Coast Mountain Region is the only region on the 

Project where potential geohazards due to seismic motions exist. 

 

NRCan Comment: 

 

NRCan disagrees. There is a potential for "appreciable" shaking in other 

portions of the RoW (that is the nature of probabilistic hazard analysis), albeit 

less likely than in the Coast Mountains (as indicated in our previous request). 

NRCan also notes that along the RoW the earthquake hazard (in our current 

earthquake hazard model) ranges between moderate and low… there are no 

regions of "high" seismic hazard. 

 

Round 1: The existing sentence is true but it should be mentioned that seismic 

hazards exists in other physiographic regions crossed by the proposed pipelines 

- notably in the fold and thrust belt of the eastern Cordillera. 

 

  Request: Change the sentence to: "Seismic motion (shaking) is a potential geohazard 

along segments of the route, particularly in the Coast Mountains physiographic 

region between KP 1060.1 and KP 1172.2." 

 

  Response: Northern Gateway confirms the change as presented herein by NRCan. 

 

The sentence is to read, “Seismic motion (shaking) is a potential geohazard 

along segments of the route, particularly in the Coast Mountains physiographic 

region between KP 1060.1 and KP 1172.2.” 
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North Saskatchewan River Crossing 

 

2.46 Reference: Update to Volume 3, Appendix G.2 Preliminary HDD Feasibility Assessments 

Enbridge Northern Gateway Project Round 1 request (IR #62):  

 

Explain why no Stream Crossings Report was done for the North Saskatchewan 

River. Explain why no HDD crossing under the North Saskatchewan River has 

been proposed, while such crossing is possible. 

 

  Preamble: Proponent response: 

 

Although horizontal directional drill ("HDD") crossings have been completed 

on the North Saskatchewan River with smaller diameter pipelines, there have 

been HDD failures with large diameter pipeline crossings in the recent past. 

Conversely, the North Saskatchewan River was recently crossed near this 

location using open cut techniques with no significant adverse effects 

documented. Therefore, based on known risks and prior crossing experience, 

an open cut crossing method is proposed and an HDD feasibility assessment 

was not completed. 

 

NRCan Comment: 

 

As it is NRCan's understanding that HDD is feasible at that location, NRCan 

considers the information provided insufficient to justify why no HDD 

feasibility for the North Saskatchewan River crossing was done. It is best 

practice to cross a fish bearing stream in a manner least likely to affect fish 

habitat. An open cut stream crossing is one of the crossing methods most likely 

to affect fish habitat. 

 

Round 1: It is NRCan's understanding that HDD is feasible at that location. 

Enbridge is proposing an open cut crossing. No rationale has been given as to 

why an HDD is not possible. 

 

  Request: Provide information regarding which large diameter pipelines at this location 

have failed and more substantial evidence why a HDD can not be done at the 

location proposed or a location that requires a small rerouting. 

 

  Response: Enbridge has experienced a failure of a large diameter Horizontal Direction 

Drill (“HDD”) on the North Saskatchewan River associated with subsurface 

conditions that may be similar to those at the proposed crossing location. The 

specific subsurface conditions at the proposed crossing location need to be 

determined before Northern Gateway can commit to an HDD.  

 

Northern Gateway will further evaluate a potential HDD crossing of the North 

Saskatchewan River during detailed engineering. Northern Gateway would be 
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pleased to receive any information NRCan may have regarding the feasibility of 

a large diameter HDD at this location. Geometrical constraints associated with 

numerous other existing and proposed pipeline and other infrastructure 

crossings at the crossing location will be included in the evaluation. 
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Stream Cossings without Geohazards Assessment 

 

2.47 Reference: Volume 3: Engineering, Construction and Operations Appendix E Supporting 

Geotechnical Reports Appendix C; Table B-1 Preliminary Summary of 

Geotechnical Conditions-Rev R; Geology and Terrain Technical Data Report - 

Terrain Atlas Surficial Geology Mapping  

 

Round 1 request (IR #63): 

 

Explain why no terrain hazards and risks were assessed for: 

 

KP 41.6 Stream Crossing of Little Egg Creek (Table C-1 Page 3) 

KP 64 Stream Crossing of Riviere Qui Barre (Table C-1 Page 3) 

KP 137.9-138.9 Stream Crossing of Paddle River (Table C-1Page 3) 

KP 181.5 Stream Crossing of Mink Creek (Table C-1 Page 3) 

KP 272-275 Stream Crossings of Tributaries to Iosegun Lake (Table C-1 Page 

4) 

KP 377 Stream Crossing of Karr Creek (Table C-1 Page 6) 

KP 385 Stream Crossing (Table C-1 Page 6) 

KP 400.3 Stream Crossing of tributary to Smoky River (Table C-1 Page 6) 

KP 517.9 Stream Crossing of Hiding Creek (Table C-1 Page 7) 

KP 530-535 Stream Crossing of South Redwillow River (Table C-1 Page 7) 

KP 561-566 Stream Crossings of Kinuseo Creek and Honeymoon Creek (Table 

C-1 Page 7) 

KP 702-704 Stream Crossing of Chuchinka River/Creek (Table C-1 Page 9) 

KP 751.1 Stream Crossing of Mossvale Creek (Table C-1 Page 10) 

KP 780 Stream Crossing of Tributary to Great Beaver Lake (Table C-1 Page 

10) 

KP 816-819 Stream Crossing of Necoslie River (Table C-1 Page 10) 

KP 856.2 Stream Crossing of Sutherland River (Table C-1 Page 10) 

KP 863.9 Stream Crossing of Tributary to Duncan Creek (Table C-1 Page 10) 

KP 864.6 Stream Crossing of Tributary to Duncan Creek (Table C-1 Page 10) 

KP 919 Stearns Creek (Table C-1 Page 10) 

KP 941.45 Stream Crossing of Gerow Creek (Table C-1 Page 10) 

KP 948-949 Stream Crossing of Maxan Creek (Table C-1 Page 10) 

KP 960-967 Stream Crossing of Foxy Creek (Table C-1 Page 10) 

KP 986.7 Stream Crossing of Buck Creek (Table C-1 Page 10) 

KP 993.1 Stream Crossing of Parrott Creek (Table C-1 Page 10) 

KP 1002.5 Stream Crossing of Owen Creek (Table C-1 Page 10) 

KP 1007.3-1007.6 Tributary to Fenton Creek (Table C-1 Page 10) 

KP 1007.7-1008.1 Fenton Creek (Table C-1 Page 10) 

KP 1010.1 Tributary to Morice River (Table C-1 Page 10) 

KP 1013.2-1014.1 24.5 Mile Creek (Table C-1 Page 10) 

KP 1037.4-1038.6 Morice River (Table C-1 Page 11) 

KP 1066.1-1067.3 Tributary to Burnie River (Table C-1 Page 11) 
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KP 1140 Deception Creek (Table C-1 Page 11) 

 

  Preamble: Proponent Response: 

 

The following discussion summarizes terrain conditions at the various locations 

requested. In most cases no terrain geohazards were identified, as described in 

the Application (Volume 3, Appendix E-1, Appendix B, Table B-1and Appendix 

C, Table C-1). In general, the stream crossings will be designed during detailed 

engineering. The design will include consideration of scour and lateral erosion. 

In a few cases lateral erosion was included as a geohazard in Table C-1 where 

unusually large amounts of lateral erosion could occur. 

 

In most cases; however, lateral erosion is a typical design condition and was 

not included as a geohazard. 

 

KP 41.6 Stream Crossing of Little Egg Creek (Table C-1)  

From Table B-1: “KP 41.6: Little Egg Creek. Narrow irrigation canal or 

canalized stream acting as a drainage ditch. Covered with weeds, bottom not 

visible from air. Other apparently similar canalized streams/drainage ditches 

exist in the area.” No geohazards were identified. 

 

KP 64 Stream Crossing of Riviere Qui Barre (Table C-1)  

From Table B-1: “Meandering stream with several cut-off and oxbow 

channels.” “Sagbend locations will need to consider meandering channel, 

oxbows and the potential for future lateral erosion.” No geohazards were 

identified. 

 

KP 137.9-138.9 Stream Crossing of Paddle River (Table C-1)  

From Table B-1: “There was a beaver pond in the river upstream of the 

existing crossing. Very low approach slope on east. West slope is approx. 20 m 

high and steep. No problems with stability identified from air; however, 

extremely high plastic clays occur in the valley which may be prone to slides.” 

“Extensive high plastic glaciolacustrine clay deposits underlying approach 

slopes. Some of these deposits are jointed and slickensided, perhaps as a result 

of melting of ice blocks soon after deposition. Geotechnical field review of 

stability of approach slopes recommended. Lateral erosion considerations with 

respect to approach slope stability and sagbend locations should also be 

considered. Ground and surface water control will be required. Potential for 

long term meander cut-offs upstream and downstream. Lateral erosion needs to 

be considered. Bank may be locally armoured at Alliance.” No geohazards 

were identified. If further work identifies geohazards, the crossing will be 

included in Table C-1.  

 

KP 181.5 Stream Crossing of Mink Creek (Table C-1)  

Small incised stream. No geohazards were identified. 
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KP 272-275 Stream Crossings of Tributaries to Iosegun Lake (Table C-1)  

From Table B-1: “KP 274.4 and KP 275.0: Tributaries to Iosegun Lake. Small 

streams, near flat ground. Preliminary indication from drilling investigations is 

that local deposits consist of glaciolacustrine clay over clay till. There was a 

harder zone that may be ice rafted bedrock.” No geohazards were identified. 

KP 377 Stream Crossing of Karr Creek (Table C-1) Small creek in gently 

sloping valley. No geohazards were identified. 

 

KP 385 Stream Crossing (Table C-1)  

Small slightly incised stream. No geohazards were identified. Local crossing 

location may need to be adjusted slightly within Project Development Area due 

to slightly meandering creek. 

 

KP 400.3 Stream Crossing of tributary to Smoky River (Table C-1) 

Level ground. No stream found at this location. KP 517.9 Stream Crossing of 

Hiding Creek (Table C-1) 

 

From Table B-1: “Hiding Creek (KP 517.9) has an extensive area of muskeg in 

the valley estimated visually to be at least 1.5 m deep.” No geohazards were 

identified. The muskeg depths will be further investigated and the stream 

crossing designed during detailed engineering.  

 

KP 530-535 Stream Crossing of South Redwillow River (Table C-1) 

From Table B-1: “Confined and straight channel upstream, meander 

downstream. Crossing in tight area. Rock on east side. [Rock] Might also occur 

on west side but not seen. Narrow valley with limited work room. The river is 

misfit in an old glaciofluvial meltwater channel.” “Open Cut Crossing: 

Appears feasible from a geotechnical point-of-view. Lateral erosion conditions 

also need to be considered. Isolation appears possible under winter 

conditions.” To the west of the crossing at KP 531.9, there is an area of 

muskeg. No geohazards were identified. 

 

KP 561-566 Stream Crossings of Kinuseo Creek and Honeymoon Creek (Table 

C-1) 

From Table B-1: “Gently sloping to the north and west with several creek 

crossings including: KP 561.5: Kinuseo Creek; 

 

KP 564.9: Honeymoon Creek; KP 566.0: Kinuseo Creek;  

Wet soil conditions may occur at some of the creek crossings.” “Some of the 

creek crossings will require grading of the banks and/or riprap or other 

measures for bank restoration. There may be some areas of wet soil or 

muskeg.” Some of the streams are meandering and will require appropriate 

setback of the sagbends during detailed design but this is considered a standard 

part of stream crossing design during detailed engineering. No geohazards 

were identified. 
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KP 702-704 Stream Crossing of Chuchinka River/Creek (Table C-1)  

Chuchinka Creek is a small creek within a larger valley. Tributary creeks are 

slightly incised. 

 

From Table B-1: “Route runs across hummocky to knobby terrain with 

intervening valleys. Frequent rock drumlins and drumlins. Grain of land runs 

across route indicating that appreciable grading will be required. Local 

observation suggests wet surficial deposits in low areas consisting of 

glaciolacustrine silt and clay with sand interbeds.” “Difficult terrain 

conditions in low lying areas. Shallow groundwater and ponded surface water. 

Muskeg and glaciolacustrine silts and clays with sand seams. There have been 

cut stability concerns along the local logging roads. Trench and cut stability 

may be a problem. Geotechnical ground review recommended. Ground and 

surface water control required. Cross berms and possibly erosion matting, 

mulching or other measures may be required.  

 

KP 703.05: Chuchinka Creek crossing. 

No geohazards were identified that would be of concern with respect to the 

pipeline system. The erosion and sedimentation conditions may require 

mitigation measures as noted.  

 

KP 751.1 Stream Crossing of Mossvale Creek (Table C-1)  

Very small creek slightly incised. No geohazards were identified. 

 

KP 780 Stream Crossing of Tributary to Great Beaver Lake (Table C-1) 

From Table B-1: “KP 780.3 Tributary to Great Beaver Creek: Grading of steep 

approach slopes will be required. Surface and ground water control required.” 

No geohazards were identified. 

 

KP 816-819 Stream Crossing of Necoslie River (Table C-1) 

From Table B-1: “Meandering river incised relative to terrain on both sides. 

Forested areas on both sides of crossing. River occupies the eastern part of a 

very wide glaciofluvial channel. Local observation suggests a possibility of 

high plasticity glaciolacustrine deposits (correlated with the Stuart Lake 

deposits) overlying sand and gravel at depth. Aerial review suggests local 

sliding as a result of banks and slopes being undercut by meandering stream. 

Significant grading would likely be required for a trenched crossing in order to 

put the pipeline in stable soil under the slides. Further field examination 

required.” “Ground and surface water control. Trench blocks may be required 

in some areas to prevent migration of shallow groundwater along trench.” 

No geohazards were identified during the preliminary work. This will be 

reviewed during further detailed work. 

 

KP 856.2 Stream Crossing of Sutherland River (Table C-1)  

Slightly meandering slightly incised stream. No geohazards were identified.  
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KP 863.9 Stream Crossing of Tributary to Duncan Creek (Table C-1)  

There is no identifiable stream at KP 863.9. There is a small slightly incised 

stream at KP 863.4. No geohazards were identified. 

 

KP 864.6 Stream Crossing of Tributary to Duncan Creek (Table C-1)  

The only feature identified at the specified location is an extremely small 

stream barely visible on available imagery.  

 

From Table 11C-1 in the Application (Volume 6A, the stream is classified as 

having no visible channel. No geohazards were identified. 

 

KP 919 Stearns Creek (Table C-1)  

Small slightly incised creek.  No geohazards were identified. 

 

KP 941.45 Stream Crossing of Gerow Creek (Table C-1) 

From Table B-1: “KP 941.45: Gerow Creek: Probable glaciofluvial channel 

with sediments, although not mapped as such [on published mapping].” Wide 

gently sloped valley. No geohazards were identified. 

 

KP 948-949 Stream Crossing of Maxan Creek (Table C-1) 

From Table B-1: “Long gentle to moderate approach slope on east side. The 

stream valley bottom is about 250 m wide. East of the creek, conditions in the 

spruce cover appeared to be wet. The conditions at the creek channel itself may 

be a bit drier and the terrain on the west side is also drier. Creek channel 

appeared to be deep, about 5 to 10 m wide with a few beaver dams. Flowing 

very slowly. Gravel bars on the west side, meandering. Very gentle approach 

slope on west side with heavy forest cover.” “There are some areas of rilling 

on the east approach slope that should be avoided or mitigated. No stability 

problems identified from aerial reconnaissance on either approach slope. 

Sagbend locations will need to consider the width of the meander band 

(perhaps 150 to 175 m) and the potential for lateral erosion (appeared to be 

low). Ground and surface water control on long east approach slope.” No 

significant geohazards were identified. 

 

KP 960-967 Stream Crossing of Foxy Creek (Table C-1)  

From Table B-1: “Foxy Creek – KP 960.4 Creek flows toward the east in a 

valley with approach slopes sloping approximately 15°. The slope on the south 

side is part of a rounded ridge. The slope on the north side is approximately 40 

m high.” “An area of known ARD issues exists at Equity Silver Mine. No rock 

formations similar to those that are acid generating at Equity have been 

identified along the route during ground reconnaissance work to date. Ground 

and surface water control on slopes.” 

 

KP 960.75 to KP 964.35: “Upland area north of Foxy Creek, rolling to gently 

sloped terrain with occasional steep areas on upper parts of ridges. Local 

pockets of muskeg.” “Local pockets of muskeg. Areas of rock outcrop on ridges 
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and possibly a few creek crossings. Ground and surface water control on 

slopes.” 

 

KP 964.35 to KP 975.65: “Upland terrain with two crossings of Foxy Creek. 

 

KP 964.55 Crossing of Foxy Creek 

 

KP 966.95 Crossing of Foxy Creek” 

The area has been examined on the ground and from the air. Slide areas at 

other locations along Foxy Creek have been avoided. No geohazards were 

identified at the crossing.  

 

KP 986.7 Stream Crossing of Buck Creek (Table C-1) 

From Table B-1: “Buck Creek – KP 986.7  

East approach slope is gentle, with moderate slopes farther east. No stability 

problems noted. There is a road partway up the west slope which is terraced 

with variable slopes that are locally moderate to steep. The stream is 

meandering with lateral erosion of the meanders evident. There were several 

oxbows along the valley bottom near and west of the crossing. The valley 

bottom is wet with muskeg. The wet ground with numerous oxbow ponds 

extends up to a logging road on the toe of the west valley slope. There is dead 

standing timber either from a fire (most likely) or from an increase in water 

elevation. There were a few beaver dams, but no appreciable ponds. The 

bottom is cobbles with a few boulders. There was a lot of flaggy rock along the 

bottom and the bottom of the stream channel may be close to bedrock. The west 

approach slope is gentle to moderate.” “Locations of sagbends should consider 

ongoing lateral erosion of stream. A long crossing over most of the width of the 

valley bottom may be required. 

 

Geotechnical ground reconnaissance recommended. 

 

Ground and surface water control required on slopes. Trench blocks will likely 

need drains.” No significant geohazards were identified. 

 

KP 993.1 Stream Crossing of Parrott Creek (Table C-1) 

From Table B-1: “KP 993.2: Parrott Creek crossing. Meandering creek with 

gentle to moderate sideslopes. Ground and surface water control required on 

slopes.” Spreading failures have been identified elsewhere along Parrott Creek 

but these areas were avoided during routing. No significant geohazards were 

identified at the crossing. 

 

KP 1002.5 Stream Crossing of Owen Creek (Table C-1) 

From Table B-1: “Owen Creek – KP 1002.5 Slightly meandering creek slightly 

misfit on a flat valley bottom with moderately steep approach slopes to east and 

west. Spawning channels downstream near Morice River.” “Detailed ground 

reconnaissance work may suggest minor changes in alignment. Approach 
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slopes may require local pull back. Ground and surface water control including 

trench blocks and likely drains will be required.” 

 

No geohazards were identified. 

 

KP 1007.3-1007.6 Tributary to Fenton Creek (Table C-1) 

From Table B-1: “Tributary to Fenton Creek and Fenton Creek KP 1007.5 and 

KP 1007.9 Steep slopes on both streams.” 

 

“Ground reconnaissance recommended. Slopes may need to be pulled back to 

shallower angles. Shoofly around area including existing forestry roads will be 

required for access. 

 

Ground and surface water control including trench blocks and drains.” 

 

Further work will be carried out during detailed engineering. No significant 

geohazards were identified. 

 

KP 1007.7-1008.1 Fenton Creek (Table C-1) 

See above. No significant geohazards were identified. 

 

KP 1010.1 Tributary to Morice River (Table C-1) 

KP 1010.1 Tributary to Morice River. 

From Table B-1: “Slopes will likely need to be pulled back to shallower angles. 

Ground and surface water control including trench blocks and drains.” No 

geohazards were identified.  

 

KP 1013.2-1014.1 24.5 Mile Creek (Table C-1) 

From Table B-1: “24.5 Mile Creek KP 1013.5 Crossing of creek and tributary 

to west.” 

 

“Minor adjustment of route may be required, in particular on east side where 

route at present appears to sidehill into the creek. Ground reconnaissance 

recommended. Slopes will likely need to be pulled back. Shoofly around area 

including existing forestry roads will be required for access. Ground and 

surface water control including trench blocks and drains.” 

 

No significant geohazards were identified. 

 

KP 1037.4-1038.6 Morice River (Table C-1) 

From Table B-1: “Morice River KP 1038.0  

Moderate slope on south side of river has variable slopes and a terrace near 

the toe. Areas of rock outcrop high on the slope but no outcrop found lower on 

slope. River is relatively stable and does not appear subject to appreciable 

lateral erosion. Route is parallel to existing logging road bridge.” 
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The preferred crossing method is via directional drilling. 

 

No geohazards were identified. 

 

KP 1066.1-1067.3 Tributary to Burnie River (Table C-1) 

Terrain geohazards and risks were assessed in the cited reference. 

 

KP 1140 Deception Creek (Table C-1) 

From Table B-1: “KP 1140.0 Deception Creek: Area is wet on north side of 

crossing. Consider diverting a short distance to the east to improve conditions. 

A hole drilled by AMEC at about KP 1140.0 on the east side of Iron Mountain 

near Deception Creek (R02) did not encounter sensitive glaciomarine clay, 

although stiff to hard high plastic clay was encountered below sand deposits  

from 44 m to the bottom of the hole at 66.5 m.” 

 

No significant geohazards were identified. Further work during detailed 

engineering is anticipated including further work on the glaciomarine clays in 

the area.  

 

NRCan Comment: 

 

The Proponent‟s response did not include any information that had not been 

already reviewed by NRCan. Some of the descriptions given indicate potential 

geohazards, yet state “no geohazards were identified”. 

 

Round 1: For some stream crossings where geohazards may affect the proposed 

pipeline infrastructure, no hazard assessment was provided. 

 

  Request: NRCan requests that Enbridge provide explanations for these inconsistencies. 

 

  Response: The perception of inconsistencies is related to the current level of geohazards 

characterization. The current inventory of geohazards represents those with the 

potential to affect the pipelines without application of mitigation techniques 

outside the scope of usual design and construction for the pipeline watercourse 

crossings. Thus, for example, minor lateral erosion where straightforward 

standard design and construction methods will result in the pipeline being 

placed below the depth of scour and beyond the extent of lateral erosion were 

not included as geohazards at this stage.  Crossings that would require 

unusually long depths of cover due to lateral erosion (for example, the Smoky 

River) were included. 
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Terrain and Geological Hazards 

 

2.48 Reference: Volume 3: Engineering, Construction and Operations Appendix E Supporting 

Geotechnical Reports Appendix C; Table B-1 Preliminary Summary of 

Geotechnical Conditions-Rev R; Geology and Terrain Technical Data Report - 

Terrain Atlas Surficial Geology Mapping 

 

  Preamble: Enbridge's terrain hazard and risk assessment is carried out by general 

physiographic region only and mainly within the 1 km pipeline corridor. 

Terrain hazards and risks outside this corridor may affect the proposed 

pipelines. 

 

  Request: Provide an assessment of potential NGP pipeline affecting terrain hazards and 

risks occurring outside the pipeline corridor, that may affect the pipelines. 

 

  Response: Please refer to Northern Gateway‟s response to Eco Justice IR 1.22d) that states 

that an assessment of hazards that could affect the Project Development Area 

(“PDA”) was completed. This includes hazards originating from outside the 

PDA which could potentially impact the pipeline or other infrastructure inside 

the corridor. 
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Terrain and Geological Hazards 

 

2.49 Reference: Volume 3: Engineering, Construction and Operations Appendix E Supporting 

Geotechnical Reports Appendix C; Table B-1 Preliminary Summary of 

Geotechnical Conditions-Rev R; Geology and Terrain Technical Data Report - 

Terrain Atlas Surficial Geology Mapping 

 

  Preamble: Enbridge lists the existing landslide information, but does not indicate visually 

on the mapped air-photos where these landslides are located. It is important to 

demonstrate clearly where these occur for a better understanding of potential 

landslide effects on the pipeline corridor. 

 

  Request: Provide the existing landslide and other geohazard information on the mapped 

air-photos. 

 

  Response: Mapping of surficial materials and geomorphic processes, including landslides 

was not completed using traditional hardcopy airphotos and a stereoscope. 

Rather, mapping was completed using state-of-the-art digital softcopy mapping 

techniques. Softcopy mapping involves the scanning of traditional hardcopy 

aerial photographs at 10-15 microns resolution and merging that digital data 

with digital elevation model (“DEM”) data to produce digital files that can be 

viewed in 3D on a computer monitor with the aid of 3D glasses. The use of 

softcopy mapping is an approved approach in both Alberta and British 

Columbia. For example, Alberta Sustainable Resource Development has 

developed their Grassland Vegetation Inventory (“GVI”) around this mapping 

technology as has BC Ministry of Forests for their Vegetation Resource 

Inventory (“VRI”) and Terrestrial Ecosystem Mapping (“TEM”) programs. 

The softcopy software used for mapping is known as PurVIEW
TM

 is an 

extension of ArcGIS. It provides for dynamic 3D visualization, positional 

attribute extraction, accurate feature digitizing, direct geodatabase editing and 

scalable functionality. 

 

The digital files used in the Softcopy process were purchased by the Project 

under licensing conditions that restrict the ability to more widely distribute the 

data in a digital format. At this time, Northern Gateway does not anticipate 

making the digital files available to third parties. 

 

The provision of mapping showing the locations of landslides is discussed in 

Northern Gateway‟s response to Federal Government IR 2.50. 
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Terrain and Geological Hazards 

 

2.50 Reference: Volume 3: Engineering, Construction and Operations Appendix E Supporting 

Geotechnical Reports Appendix C; Table B-1 Preliminary Summary of 

Geotechnical Conditions-Rev R; Geology and Terrain Technical Data Report - 

Terrain Atlas Surficial Geology Mapping 

 

  Preamble: A terrain hazards and risks assessment has been provided in the form of 

Appendix E Supporting Geotechnical Reports Appendix C; Table B-1 and 

Table C-1. Surficial Geology Mapping was also provided. However, no maps 

were provided that illustrated e.g. in color codes terrain hazards and risks for 

the pipeline corridor and areas that may affect or may be affected by the 

pipeline construction and operation activities. 

 

Terrain hazards and risk mapping methods are widely used and some have been 

developed specifically in British Columbia. 

 

  Request: Provide maps that illustrate e.g. in color codes terrain hazards and risks for the 

pipeline corridor and areas that may affect or may be affected by the pipeline 

construction and operation activities. 

 

  Response: The geotechnical reports filed with the Application provide a tabular 

characterization and inventory of geohazards. The geohazards were identified 

using a variety of tools and sources of information including surficial and 

bedrock geology, LiDAR, topography, airphotos and orthomosaics, published 

data, unpublished data available to the investigators, and experience in the area. 

Various appropriate methodologies for the compilation of geohazards are 

available, and do not necessarily require the production of color coded maps for 

the entire alignment at this stage of preliminary design. The detailed inventory 

of geohazards, referenced to the project centerline is included in the Application 

(Volume 3, Appendix E) and supporting Geotechnical Reports (Appendix C; 

Table C-1). 

 

This is supported by site-specific observations presented in the Application 

(Volume 3, Appendix E) and supporting Geotechnical Reports (Appendix C; 

Table B-1). 
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Terrain and Geological Hazards 

 

2.51 Reference: Volume 3: Engineering, Construction and Operations Appendix E Supporting 

Geotechnical Reports Appendix C; Table B-1 Preliminary Summary of 

Geotechnical Conditions-Rev R; Geology and Terrain Technical Data Report - 

Terrain Atlas Surficial Geology Mapping 

 

  Preamble: NRCan Comment: 

 

NRCan notes that a much more detailed terrain hazards and risks assessment is 

required before construction of the proposed pipelines. Examples of such 

further details for locations potentially affected by landslides are the potential 

zone of initiation, runout distance, zone of deposition vs. denudation, etc. 

outside and within the 1 km pipeline corridor. NRCan understands that 

environmental assessment is an iterative process and that some information is 

and should be available now, and that some information will not be available 

until detailed design. 

 

It is important to know which details relating to terrain hazard and risk that 

currently have not been provided, will be provided during detailed design. 

 

  Request: Provide information regarding what types of detailed terrain hazards and risks 

assessments will be undertaken for detailed design. 

 

  Response: Northern Gateway will carry out additional geohazard assessment during 

detailed engineering to advance the current qualitative hazard assessment to a 

level consistent with a semi-quantitative hazard assessment (“SQHA”). The 

SQHA will be defined to provide information that supports the assessment of 

geohazards effects on the proposed infrastructure within an integrity-based risk 

assessment framework. 

 

The SQHA will include characterizing and evaluating the nature, spatial extent, 

mechanisms of failure, and potential impacts of each geohazard that could 

potentially affect the pipeline route and associated infrastructure. The existing 

inventory of geohazards will be reviewed and revised based on the collection of 

additional site data. This data will include (depending on location) site specific 

borings, field and/or aerial (“LiDAR”) topographic surveys, geophysical data, 

field surface sampling, ground and aerial reconnaissance, review of published 

literature, air photos and orthomosaics. Data such as this is required to 

appropriately define the triggering mechanisms, rate and spatial extent of 

potential ground deformation, frequency of failure and related issues such that 

adequate mitigation measures can be developed to demonstrate the pipelines 

area is outside the zone of influence of the hazard or are designed to mitigate 

the potential effects of the hazard. The review will include areas outside the 

presently defined Project Development Area as required. It is anticipated that 
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the current list of geohazards types will define the basis for the SQHA, 

although additional categories can be included, if further site characterization 

activities provide evidence of the potential for occurrence. 

 

In addition to the identification of the nature, distribution, and characteristics of 

each of the identified geohazards, each hazard will be reviewed, either as a 

group (geohazards type), or as an individual occurrence (site-specific geohazard 

assessment) to establish the potential vulnerability of the pipelines and 

associated infrastructure. 

 

Through the development of the SQHA and the vulnerability review for each 

geohazard occurrence, the study will provide baseline definitions for the zone 

of influence and potential recurrence for each geohazard. Using baseline data 

for geohazard occurrence, zone of influence, and vulnerability, detailed 

mitigation options will be developed to reduce the potential for increased 

probability of failure in areas where the pipelines cannot be located outside the 

zone of influence of potential geohazards. Note that the mitigation options will 

generally include those proposed in the Application (Volume 3, Table 3.2). 

Detailed mapping of the geohazard occurrences will be provided. 
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Terrain and Geological Hazards 

 

2.52 Reference: Volume 3: Engineering, Construction and Operations Appendix E Supporting 

Geotechnical Reports Appendix C; Table B-1 Preliminary Summary of 

Geotechnical Conditions-Rev R; Geology and Terrain Technical Data Report - 

Terrain Atlas Surficial Geology Mapping 

 

  Preamble: NRcan comment: 

 

Enbridge lists existing landslides or potential landslides in section 3 of the 

Geology and Terrain Technical Data report under Geohazards split into 

physiographic regions. An example of debris flow potential listed by Enbridge 

is given in section 3.4.4.3 p. 3-28 KP 577.8-KP 579.2. This example is 

illustrated on map JWA-EDM-1-085. 

 

In addition to that segment, it seems that there are more areas that could 

potentially be impacted by debris flows given that four other steep streams 

cross the KP 581-584 segment. NRCan notes that a more complete and detailed 

list of potential landslides for each map is needed for safe construction and 

operation of the pipelines. 

 

In addition, the locations where the landslide deposits occur and where there 

exists potential for more landslides should be shown on maps. For example on 

that same map JWA-EDM-1- 085, segment KP 579.5 to about 580.7 is mapped 

as Ff down slope from a very steep rock wall. The Ff (Fluvial fan) could also be 

interpreted as a debris flow fan triggered within Five Cabin Creek upslope. 

 

More details are needed where a unit is mapped as C for colluvium, especially 

where it is a Cb blanket. More information is required on the process of 

deposition. On the same map JWA-EDM-1-085, some units are mapped as Cvx 

at the base of a steep slope north of KP 581-582. It is unclear what x represents 

 

  Request: Provide an explanation what x represents on map JWA-EDM-1-085. 

 

  Response: The symbol „x‟ is used to indicate “a thin veneer; a dominance of very thin 

surficial materials about 2-20 cm thick”. The symbol „x‟ is defined in Table 2.6, 

Surface Expression Codes in Field Manual for Describing Terrestrial 

Ecosystems, Land Management Handbook 25 1998, BC Ministry of 

Environment, Lands and Parks and BC Ministry of Forests. This document can 

be accessed at the BC Ministry of Natural Resource website: 

http://www.ilmb.gov.bc.ca/risc/pubs/teecolo/fmdte/soil.htm#5.%20Terrain%20

Classification). 

 

http://www.ilmb.gov.bc.ca/risc/pubs/teecolo/fmdte/soil.htm#5.%20Terrain%20Classification
http://www.ilmb.gov.bc.ca/risc/pubs/teecolo/fmdte/soil.htm#5.%20Terrain%20Classification
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Wetlands 

 

Wetlands 

 

2.53 Reference: Related Information Requests: GOC IR 1.67 & 1.68 

 

  Preamble: In the Northern Gateway Response to the Government of Canada Information 

Requests Round 1 (Response to GOC IR1), the responses to GOC IR 1.67 

(bullets 1 & 2) and 1.68 (bullet 1) indicate that the requested information will 

be provided to the Joint Review Panel (JRP) following review by Environment 

Canada. No timelines are provided. To date, Environment Canada is not in 

receipt of the requested information. 

 

Response to GOC IR 1.68, bullet 2: 

 

In response to requests regarding further details on the methods used to classify, 

map and ground-truth ecosystem units, the proponent has referred Environment 

Canada to the Vegetation Technical Data Report. For clarity, Environment 

Canada had considered this information in formulating our request, and we do 

not find it to be adequate. We continue to request that further details on these 

methodologies be provided. 

 

Specifically, section 2.3.2 of the Vegetation Technical Data Report indicates 

that a Survey Intensity Level 5 was chosen; therefore 5% to 14% of polygons 

should be sampled to verify the map accuracy. What number of polygons was 

actually sampled? Did results from the sampling demonstrate robustness or 

information gaps in the terrestrial ecosystem mapping results and/or how was 

the terrestrial ecosystem mapping refined to account for identified information 

gaps? 

 

Should the requested information not be available on or before the November 

24, 2011 deadline for Northern Gateway to respond to Information Requests 

Round 2, Environment Canada will note the information gap to the JRP and 

will consider the resulting uncertainty regarding impacts on wetlands in 

preparing written evidence and associated recommendations. 

 

  Request: Environment Canada continues to request all of the information outlined in 

Government of Canada Information Requests Round 1 Questions 67 and 68 

(GOC IR 1.67 and 1.68, typical). For the purposes of its review of the 

environmental assessment for the Enbridge Northern Gateway Project (Project), 

Environment Canada requires that this information be provided to the Joint 

Review Panel (JRP) on or before November 24, 2011. 

 

  Response: In Northern Gateway‟s response to Federal Government IR 67, Northern 

Gateway indicated that the requested information would be provided when 
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available.  This information is detailed below and in tabular form as 

Attachment 1 Federal Government IR 2.53.   

 

Attachment 1 Federal Government IR 2.53 lists the wetlands within the 

Project Effects Assessment Area (“PEAA”) for the British Columbia section of 

the Project. The attachment provides the following information: 

 

 Parameter  Column Heading 

 Identifier  Mapsheet number 

 Location  Physiographic region and BGC Unit 

 Size  Hectare 

 Class 
 Map label (refer to Technical Data 

Report, Vegetation for wetland type) 

 Site series/site association  Map label 

 Tracked ecological 

community 
 Status (Provincial, BC List, Global) 

 Conservation Framework  Conservation Framework 

 

The Conservation Data Centre (“CDC”) Status for Provincial, BC List and 

Global are shown in three columns each. The map label represents the 

ecosystem map unit, which can be simple, containing one ecosystem unit or 

compound containing up to three ecosystem units. The CDC status and 

Conservation Framework Priority rating are shown in three columns each. Each 

column corresponds to the ecosystem unit. Therefore in compound ecosystem 

units, provincial_1, BC List_1, Global_1 and CF Priority refer to the first 

ecosystem unit.  

 

The total number of wetlands within the PEAA is 1054; all of the rare 

ecological communities are blue listed (special concern). The Provincial 

rankings are either S3 (vulnerable) or S3? (vulnerable, inexact or uncertain). 

The overall conservation framework priority ranges from 2 to 4.  

 

A map of the location of wetlands for British Columbia with the current Project 

facilities is included in the Attachment 2 Federal Government IR 2.53. All 

wetlands greater than 40% (>40%) in the first ecosystem unit are represented 

on the map. TEM mapping conventions are recorded in the Technical Data 

Report, Vegetation.   

 

In Northern Gateway‟s response to Federal Government IR 68, further detail 

was requested regarding the methods used to classify, map and ground-truth 

ecosystem units.  This information is detailed below and as Attachment 2 

Federal Government IR 2.53.   

 

Maps showing the location of wetlands for British Columbia and Alberta are 

provided in Attachment 2 Federal Government IR 2.53.  
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The number of plots established within wetlands and the total number of 

wetlands within the PEAA and the PDA are as follows: 

 

Wetland Information for the Northern Gateway Project 

 

Wetland Information Alberta British Columbia Total 

Number of field inspections 252 330 582 

Number of wetlands - PDA 225 272 497 

Number of wetlands - PEAA 1100 1054 2154 

 

The number of wetland field inspections along the route is 582. The total 

number of field inspections of all ecosystems (ecosite phases and site series) 

along the route is 1,693, which represents a 22% inspection level of the 7,763 

polygons in the PEAA.; which also exceeds  the Level 5 survey intensity 

requirements (i.e., 5 to 14% of polygons). 
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Wetlands 

 

2.54 Reference: Related Information Requests: GOC IR 1.69 and 1.71 

 

  Preamble: In the Response to GOC IR1, the responses to GOC IR 1.69 and 1.71 indicate 

that a draft Framework document will be provided that will describe wetlands 

in greater detail including: wetland function, assessment, mitigation, monitoring 

and compensation. The document would be provided to the JRP subsequent to 

review by Environment Canada. To date, Environment Canada is not in receipt 

of this document.  

 

Should the requested information not be available on or before the November 

24, 2011 deadline for Northern Gateway to respond to Information Requests 

Round 2, Environment Canada will note the information gap to the JRP and 

will consider the resulting uncertainty regarding impacts on wetlands and 

wetland functions in preparing written evidence and associated 

recommendations. 

 

  Request: Environment Canada continues to request all of the information outlined in 

GOC IR 1.69 and 1.71. 

 

For the purposes of its review of the environmental assessment for the Project, 

Environment Canada requires that this information be provided to the JRP on or 

before November 24, 2011. 

 

  Response: An assessment of wetland function report was requested in Federal Government 

IR 1.69.  An assessment of wetland function is provided as Attachment 

Federal Government IR 2.54. 

 

This wetland function assessment report provides an example of an assessment 

based on the current pipeline location in the centre of the 1 km wide corridor 

using information in the Application.  The approach followed other wetland 

assessments that were provided as examples previously by Environment 

Canada.  Following approval of the Project, the exact location of the pipelines 

within the 1 km corridor will be finalized during detailed engineering.  The 

detailed assessment will be developed prior to construction in consultation with 

Environment Canada.   

 

The detailed assessment will: 

 identify wetland areas that cannot be avoided  

 assess potential effects on wetland function 

 measure current wetland function 

 identify site specific mitigation measures on alignment sheets   

 identify construction inspection measures 
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 develop methods to monitor post construction wetland function 

 quantify the gap between pre and post wetland function 

 prepare a plan to compensate for loss of wetland function 

 prepare a plan to monitor the results of compensation 

 

Once the draft wetland assessment framework  has been reviewed with federal 

and provincial regulators, it will be finalized and made available to the JRP. 
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Wetlands 

 

2.55 Reference: Related Information Request: GOC IR 1.70 

 

  Preamble: In the Response to GOC IR1, the response to GOC IR 1.70: 

 

o indicated that subsequent to Project approval, detailed environmental 

alignment sheets will be developed showing the location of all wetlands 

crossed and site specific mitigation measures to minimize Project effects;  

o provided the general steps, including diagrams, in construction of a pipeline 

through wetlands;  

o pointed to general wetland mitigation measures outlined in the Application; 

and, o indicated that the Alberta Wetland Policy will be met within the 

white area of Alberta. 

 

These pieces of information and commitments are useful; however, they do not 

address Environment Canada's substantive concerns and requests, namely that 

avoidance and mitigation measures in the Application (and in the proponent's 

response) are coupled with caveat with statements such as 'where feasible', 

'where possible', 'where practicable'. This does not provide assurance that 

impacts to wetland functions will be effectively avoided and mitigated. 

 

Further, the response to GOC IR 1.70 indicates that generally wetland functions 

will not be affected because of the application of the mitigation measures 

outlined in the Application. No references or analyses are provided to support 

this statement. Environment Canada notes of at least one study that indicates 

that in some cases, pipelines impact wetland functions in the longer term 

(Federal Energy Regulatory Commission 2004). While it is recognized that this 

study is based in a different geographic region, with different definitions for 

wetland functions and recovery, and a different policy regime, its results do put 

into question the assertion made by the proponent. Furthermore, it supports the 

need for adequate assessment, mitigation and monitoring with respect to 

wetlands. 

 

In the absence of complete information regarding impacted wetlands and site 

specific mitigation, Environment Canada continues to request that the 

proponent develop firm avoidance commitments, worst case scenarios and a 

mitigation framework during the environmental assessment stage (as outlined in 

the rationale for GOC IR 1.70). 

 

While we note that Northern Gateway has committed to providing a wetland 

mitigation framework (etc.) document, Environment Canada has not yet 

received the document and no timelines for submission have been provided. 

 

Should the requested information not be available on or before the November 
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24, 2011 deadline for Northern Gateway to respond to Information Requests 

Round 2, Environment Canada will note the information gap to the JRP and 

will consider the resulting uncertainty regarding impacts on wetlands and 

wetland functions in preparing written evidence and associated 

recommendations. 

 

References: 

 

Federal Energy Regulatory Commission. 2004. 

Research of Wetland Construction and Mitigation Activities for Certificated 

Section 7 (c) Pipeline Projects. Office of Energy Products, Washington, D.C. 

 

  Request: Environment Canada continues to request all of the information outlined in 

GOC IR 1.70. Specifically, Environment Canada continues to request all of the 

information described in the rationale for GOC IR 1.70. 

 

For the purposes of its review of the environmental assessment for the Project, 

Environment Canada requires that this information be provided to the JRP on or 

before November 24, 2011. 

 

  Response: This response provides supplemental information to that provided in response 

to Federal Government IR 70.  

 

Map of Wetlands 

 

Refer to Northern Gateway‟s response to Federal Government IR 2.53 for a 

map showing the Project facilities and location of wetlands and associated 

riparian areas that would be directly affected by the Project. All wetlands and 

riparian areas greater than 40% (>40%) in the first ecosystem unit are 

represented on the map. TEM mapping conventions are recorded in the 

Technical Data Report, Vegetation.  Once the pipeline centerline is finalized, 

detailed environmental alignment sheets will be prepared to show site specific 

mitigative measures for wetlands. 

 

Caveats 

 

The terms “where feasible”, "where possible" and "where practical" are used 

because it is not possible to predict all situations that could arise during 

construction. The default case will be to implement the  mitigation measures, 

but there are some circumstances that would result in some mitigation measures 

being impractical or impossible to implement. 

 

Mitigation  

 

The mitigation of wetland function is based on research and monitoring 

information conducted in Alberta and British Columbia since the 1990‟s.  The 
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results of these studies show successful recovery of wetland function in areas of 

surface disturbance, including pipeline RoWs, particularly in programs which 

included topsoil salvage and replacement, erosion control, maintenance of soil 

moisture regime, use and/or encouragement of native species and post 

construction monitoring and maintenance to treat problem areas.  These 

measures and associated supporting literature are summarized in several 

guidelines and standard industry operating procedures including: 

 

 2010 Reclamation Criteria for Wellsites and Associated Facilities 

(AENV 2010)  

 Guidelines for Reclamation of Forest Vegetation in the Athabasca Oil 

Sands Region (CEMA 2009) 

 Revegetation Using Native Plant Materials (AENV 2003) 

 Environmental Protection Guidelines for Pipelines (AEP 1994) 

 Natural Vegetation Succession and Sustainable Reclamation (Polster 

1991). 

 

Using industry standard practices, the reclamation goals of the Environmental 

Protection and Management Plan (“EPMP” (Application (Volume 7A, Section 

8.5.8)) were developed.  The goals are to promote soil stability, encourage the 

re-establishment of natural plant communities and re-establish drainage 

patterns, watercourses and wetland communities. These goals will be met by 

contouring surfaces, installing drainage and erosion control structures, 

replacing topsoil and re-vegetating and managing disturbed sites.  The re-

vegetation program includes a natural recovery plan, a watercourse reclamation 

plan and an enhanced reclamation and post construction monitoring plan.   

 

References: 

 

AENV (Alberta Environment) 2010. 2010 Reclamation Criteria for Wellsites 

and Associated Facilities. Albert Environment, Edmonton, AB 

 

AENV. 2003. Revegetation Using Native Plant Materials. Guidelines for 

Industrial Development Sites. R&R/03-03. Edmonton, AB 

 

CEMA (Cumulative Effects Management Association). 2009. Guidelines for 

Reclamation of Forest Vegetation in the Athabasca Oil Sands Region. Prepared 

by the Terrestrial Subgroup. 

 

AEP (Alberta Environmental Protection). 1994. Environmental Protection 

Guidelines for Pipelines. C&R/IL/95-2. Edmonton, AB 

 

Polster, D.F. 1991. Natural Vegetation Succession and Sustainable 

Reclamation.  Paper presented at the Canadian Land Reclamation Association / 

B.C. Technical and Research Committee on Reclamation Symposium. 

Kamloops, BC. June 24 - 28, 1991.   
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Vegetation reclamation 

 

2.56 Reference: Volume 7A, Section 8.5.8 (Reclamation) and Appendix A, Section A.3.24 

Northern Gateway Response to Federal Government IR No. 1 p. 100 # 49 

 

  Preamble: Issue: There appears to be some confusion in both the original IR and the 

response. Where no grubbing occurs (i.e., the bulk of the TWS and EWS), there 

should be no seeding conducted, only the planting of nursery-grown seedlings 

for reforestation, or the planting of shrubs. 

 

All disturbed forested areas outside of 25m RoW should be regenerated to 

forest tree and shrub species. Ability to acquire suitable plant materials will 

require advanced planning for selection and production 

 

  Request: NRCan requests that Enbridge clarify that seeds will be used to revegetate the 

permanent ROW and that seedlings or vegetative materials will be planted 

where no grubbing occurs in the TWS (Temporary Work Space) and EWS 

(Extra Temporary Work Space). 

 

  Response: In consultation with Provincial resource managers, landowners and 

participating Aboriginal groups, seeds will be used to revegetate the permanent 

RoW and areas where there has been substantial alteration and grubbing. Areas 

where the forest canopy has been removed, but there has been little surface 

alteration and grubbing, will be allowed to revegetate naturally where adequate 

plant propagules are available adjacent to the site, and the shape and size of the 

site allows those propagules to disperse easily onto the disturbed site (see the 

Application (Volume 7A, Section 8.5.8)). 

 

Following Project approval, site-specific reclamation prescriptions will be 

developed for the RoW and temporary facilities based on physiographic region, 

surficial materials, plant communities and consultation. These prescriptions will 

be indicated on the construction drawings and environmental alignment sheets. 
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Vegetation reclamation 

 

2.57 Reference: Vol. 7A, Section 8.5.8 (Reclamation) and 8.5.9 (Enhanced Reclamation and 

Post-Construction Monitoring)  

Northern Gateway Response to Federal Government IR No. 1 p. 102 # 50 

 

  Preamble: Issue: The criteria for "enhanced reclamation" have still not been provided. It is 

possible that enhanced practices will be required both in the permanent ROW 

and in the TWS (Temporary Work Space) and EWS (Extra Temporary Work 

Space). 
 

Even in the ROW it may be desirable to restore to a mixed native plant 

community, not just grass. 

 

  Request: NRCan requests that in addition to the permanent ROW, Enbridge clarify how 

they will undertake enhanced practices in high-value ecosystems, and in 

TWS/EWS areas where forest floor has been removed. 

 

  Response: Following Project approval, site-specific reclamation prescriptions will be 

developed for the RoW and temporary facilities. As a component of this, areas 

of the RoW which may contain sensitive features including, but not limited to, 

high value ecosystems, will be delineated. This includes the permanent RoW, 

Temporary Work Space (“TWS”) and Extra Temporary Work Space (“EWS”). 

 

The locations of these features will be indicated on the alignment sheets issued 

for clearing and on the construction alignment sheets. At the same time, the 

enhanced reclamation plan (see the Application (Volume 7A, Section 8.5.9)) 

will be developed to address specific activities that are typically beyond what is 

routinely included in a pipeline reclamation plan. Specific measures will be 

developed, as appropriate, for each sensitive feature and location.  

 

The enhanced reclamation plan will: 

 

 be developed in consultation with the appropriate regulatory agencies, 

participating Aboriginal groups and stakeholders  

 incorporate local Aboriginal traditional knowledge where practical  
 

It will, where applicable, include details about: 
 

 controlling weeds 

 reseeding with native seed mixes 

 enhancing wildlife habitat 

 planting low-growing plants (for wildlife screening or other specific uses) 

 using specialized instream and bank stabilization reclamation techniques 

 managing sensitive soils. 



Northern Gateway Response to Federal Government IR No. 2 

Page 137 of 214 

ENB LL 24059731 
 

 

Rare plants and old growth 

 

2.58 Reference: Vol. 6A, Section 8.4.3.3 (Mitigation and Effects Management), p. 8-101 to 8-

103, Vol. 7A, App. A, Section A.3.24 (Vegetation Protection and Management 

Plan) 

 

Northern Gateway Response to Federal Government IR No. 1 p. 103 # 51 

 

  Preamble: Issue: Enbridge has designated levels of old growth or wetland loss >10%, or 

any net loss for rare plants and rare plant communities, as being "significant." 

However, there is no measure or mitigation in place to avoid a significant loss 

of these values, or any estimate of the levels (areas) of significant loss that 

cannot be avoided through re-rerouting or microrouting. 

 

A clear management plan for rare plants and ecosystems is required to ensure 

that loss and/or degradation of species does not threaten the viability of the rare 

plant or ecosystem. 

 

Where significant loss cannot be avoided, the magnitude of loss to old forests, 

rare plants, and rare plant communities) must be assessed. 

 

  Request: NRCan requests that Enbridge provide an estimate of the level of significant 

loss that cannot be avoided through rerouting or micro-routing. 

 

  Response: Until the route is finalized and the centerline surveys take place, an estimate of 

the level of loss that cannot be avoided by re-rerouting, is not possible.  Based 

on existing information presented in the application, the affected areas of old 

growth and wetlands in the PDA are all less than 10%.  Since the distribution of 

these resources in the PEAA is dispersed, the chance of losses exceeding 10% 

during final route selection of the PDA is unlikely.  Losses of rare plants or rare 

plant communities are likely but these effects are considered reversible in the 

long term, hence are rated as not significant. 
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Species at Risk and Migratory Birds 

 

Species at Risk and Migratory Birds 

 

2.59 Reference: Related Information Request: GOC IR 1.72 

 

  Preamble: Following review of the response to GOC IR 1.72 in the Response to GOC IR1, 

Environment Canada continues to request that an assessment of impacts to 

Horned Grebe and Cryptic Paw be included in the Assessment Report (see 

GOC IR 1.72 for further rationale). Furthermore, Environment Canada requests 

that an assessment of impacts to Band-tailed Pigeon be included. 

 

While these species were not found during the Northern Gateway surveys of the 

PEAA, Environment Canada notes that the surveys were not designed to target 

them. Furthermore, the Project area overlaps with the range for these species 

(MOE 2011; COSEWIC 2009; COSEWIC 2008). There is potential for the 

Project to adversely impact these species and we request that potential adverse 

effects, and measures to mitigate and monitor those effects, be identified for 

these species, as per subsection 79(2) of the Species at Risk Act. 

 

The response to GOC IR 1.72 commits to completing a centreline survey 

including Cryptic paw as a target species. Furthermore, the presence of Horned 

Grebe during the centerline surveys will be recorded and will also be included 

as part of the waterfowl group under the Wetlands Framework. Environment 

Canada submits that these commitments are not sufficient for addressing 

impacts to these species in the environmental assessment stage. We request that 

that a full assessment of impacts to and mitigation and monitoring measures for 

these species, as well as Band-tailed pigeon, be included in the Assessment 

Report (i.e. as Key Indicators).  

 

Should the requested information not be available on or before the November 

24, 2011 deadline for Northern Gateway to respond to Information Requests 

Round 2, Environment Canada will note the information gap to the JRP and 

will consider the resulting uncertainty regarding impacts on these species in 

preparing written evidence and associated recommendations. 

 

Environment Canada also continues to request that the proponent engage the 

Province of British Columbia as the lead jurisdiction for advice on surveys and 

mitigation measures for Cryptic Paw. Environment Canada will provide further 

advice, recommendations and guidance as and where appropriate. 

 

References: 

 

COSEWIC. 2008. COSEWIC assessment and status report on the Band-tailed 

Pigeon Patagionenas fasciata in Canada. Committee on the Status of 
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Endangered Wildlife in Canada, Ottawa. 

 

COSEWIC. 2009. COSEWIC assessment and status report on the Horned 

Grebe Podiceps auritus, Western population and Magdalen Islands population, 

in Canada. Committee on the Status of Endangered Wildlife in Canada, Ottawa. 

 

MOE. 2011. Management Plan for Cryptic Paw (Nephroma occultum) in 

British Columbia. B.C. Ministry of Environment, Victoria, BC. 

 

  Request: Environment Canada requests that Horned Grebe (COSEWIC, Special 

Concern), Cryptic Paw (SARA Schedule 1, Special Concern) and Band-tailed 

Pigeon (SARA Schedule 1, Special Concern) be assessed as Key Indicators. 

 

For the purposes of its review of the environmental assessment for the Project, 

Environment Canada requires that this information be provided to the JRP on or 

before November 24, 2011. 

 

  Response: Effects assessments for Band-tailed Pigeon, Horned Grebe and Cryptic Paw are 

provided below. 

 

With respect to accidents and malfunctions, these species will be addressed in a 

manner consistent with other species-at-risk as part of the development of the 

detailed response plans for the terrestrial environment. 

 

Band-tailed Pigeon 

 

Band-tailed Pigeon is listed on Schedule 1 of the Species at Risk Act (“SARA”), 

is blue-listed and identified as Conservation Framework Priority 2 in British 

Columbia (BC CDC 2011a). In Alberta, Band-tailed Pigeon is considered 

Accidental (Alberta Sustainable Resource Development 2011).  

 

In British Columbia, Band-tailed Pigeon is predominantly migratory, occurring 

mainly during the breeding period (late April through August) but 

overwintering in some areas in the southwest corner of the Province (Campbell 

et al. 1990a). In summer it is widely distributed throughout the southwestern 

corner of the province, from the Okanagan Valley west to western Vancouver 

Island and north to northern Vancouver Island and Kingcome Inlet (Campbell 

et al. 1990a). Outside that area, Band-tailed Pigeon is much less common. Near 

the PEAA, the furthest eastern occurrence is from Prince George (Campbell et 

al. 1990a). Scattered records have been reported north and west of Prince 

George, but only Kitimat and Terrace are known to have relatively regular 

occurrences (Campbell et al. 1990a; eBird Canada 2011; British Columbia 

Breeding Bird Atlas 2011).  

 

In relation to the PEAA, Band-tailed Pigeon likely occurs only in the Kalum 

South LUPA with annual regularity. Breeding is not confirmed from within the 
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PEAA, or from the Kitimat and Terrace areas. Based on the above information, 

this assessment focuses on potential project effects on Band-tailed Pigeon only 

for the Kalum South LUPA, and considers nesting (which includes the nest 

area, foraging areas, important mineral ingestion sites, and adequate shelter) as 

the key life requisite.  

 

Throughout its predominantly coastal temperate distribution, Band-tailed 

Pigeon inhabits a variety of forest types and structural stages, particularly those 

with Douglas-fir, Sitka spruce, western hemlock, and red alder (COSEWIC 

2009). In western Washington, mature dryer Douglas-fir stands (95-190 years 

old) were preferred over wetter old-growth (250-700 years old) and young 

forest (40-72 years old) (Manuwal 1991). Similarly, in Oregon, Band-tailed 

Pigeon was found more often in older stands (80-525 years old) compared to 

younger stands (40-72 years old) (Carey et al. 1991). In British Columbia the 

breeding habitat is generally described as natural and human-influenced 

habitats that include forest edges and clearings in mature coniferous, 

mixedwood, and deciduous forests, as well as wooded groves, parks, and open 

bushland (Campbell et al. 1990a). In British Columbia it is known to breed 

from sea-level to 760 m elevation, although throughout its Pacific Northwest 

range, breeding is predominantly below 300 m elevation (COSEWIC 2009a).  

 

Habitat attributes required by Band-tailed Pigeon for nesting are collectively 

shared by four other key indicators (Great Blue Heron, Northern Goshawk, 

Western Screech-Owl, Olive-sided Flycatcher). No single key indicator is likely 

to completely represent the range of Band-tailed Pigeon habitat requirements, 

although there is likely a high degree overlap with all four key indicators 

considered together. Details of the habitat model development for each of these 

Key Indicators are provided in the Technical Data Report: Wildlife Habitat 

Modelling: Approach, Methods and Species Accounts. 

 

Based on the key habitat loss predictions for Great Blue Heron, Northern 

Goshawk, Western Screech-Owl, and Olive-sided Flycatcher, the loss of key 

nesting habitat for Band-tailed Pigeon in the PEAA ranges from 467 ha to 

1,973 ha (or 9 to 37% of available habitat) at construction, and from 387 ha to 

741 ha (or 7 to 14% of available habitat) at operations. It is assumed that the 

actual change in Band-tailed Pigeon nesting habitat at construction and 

operations falls somewhere within these ranges, but it is likely that this 

approach overestimates the effect on pigeon habitat, particularly for 

construction based on the following specific characteristics of the Great Blue 

Heron and Northern Goshawk models:  

 

 The elevation range for Northern Goshawk breeding habitat in the Coast 

Ranges is 0-900 m, whereas Band-tailed Pigeon is known to breed only 

up to 760 m in British Columbia, and predominantly breeds below 300 

m. Thus, the Northern Goshawk model likely overestimates habitat 

availability and subsequent effects. 
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 The Northern Goshawk model excludes otherwise suitable habitat 

patches less than 8 ha. Some of these patches may have value for Band-

tailed Pigeon. 

 

 Sensory disturbances for Northern Goshawk include suitability ratings 

reductions within 200 m of primary roads and industrial sites, and 

within 100 m of secondary roads and other disturbance features. Given 

the occurrence and known reproductive success of Band-tailed Pigeon 

in relation to some disturbance types (Campbell et al. 1990a), the effect 

of disturbance on habitat value would be less than this, for example, 

100 m, and 50 m, respectively for the disturbances listed above. 

 

 Similar to the point above, sensory disturbances for Great Blue Heron 

nesting habitat include a two-class reduction (e.g., from high to low) in 

suitability within 250 m of primary roads and industrial sites, and a one-

class reduction (e.g., high to moderate) in suitability within 250 m of 

secondary roads and other disturbance features. Again, the effect of 

disturbance on Band-tailed Pigeon habitat value would be less than this. 

 

All mitigation measures described in the Application (Volume 6A, Section 

9.3 and 9.72) and appropriate to birds would also apply to Band-tailed 

Pigeon (e.g., clearing vegetation outside the breeding bird window). 

Northern Gateway will consult with the federal government and other 

parties where appropriate, to define the sensitive period (breeding season) 

and the setback distances (from nests and mineral acquisition sites) for 

Band-tailed Pigeon. 

 

There is potential for Project effects to act cumulatively as described in the 

Application (Volume 6A, Section 9.6.4). At baseline, 28% of the Regional 

Effects Assessment Area (“REAA”) is affected by existing disturbance; the 

Project will cause an additional loss of 0.2% natural vegetation, and future 

projects will result in an additional loss of 0.1% natural vegetation. There is 

no specific habitat loss threshold identified for Band-tailed Pigeon, but as 

stated in the Application, 40% habitat loss is adopted as the benchmark for 

assessing cumulative effects on birds. As this value is not exceeded, the 

cumulative loss caused by past, present, and future projects, including the 

Project, is not expected to exceed a value that may cause a reduction in 

Band-tailed Pigeon populations. 

 

The residual habitat loss at construction (30 to 37% of available habitat) is 

characterized as adverse, local, short term, once in occurrence, and 

reversible. The residual habitat loss at operations (11 to 14% of available 

habitat) is characterized as adverse, local, long term, continuous, and 

reversible. Conditions are expected to return to baseline following 

decommissioning. 
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In conclusion, the effects of the Project is predicted to be not significant 

with respect to the sustainability of local and regional Band-tailed Pigeon 

populations. 

 

Horned Grebe 

 

Horned Grebe (western population) is listed as Special Concern by 

COSEWIC, but is currently not protected under SARA (COSEWIC 2009b). 

In British Columbia it is yellow-listed and identified as Conservation 

Framework Priority 4 (BC CDC 2011a). In Alberta it is listed as Sensitive 

(Alberta Sustainable Resource Development 2010). Generally, the western 

population is declining both in the short- and long-term because of 

degradation of wetland breeding habitat, droughts, increasing populations of 

nest predators, and oil spills on wintering grounds (COSEWIC 2009b). 

 

Horned Grebe is distributed locally throughout the PEAA where suitable 

wetlands occur (Campbell et al. 1990b; Semenchuk 1992; Federation of 

Alberta Naturalists 2007). It occurs mainly during the breeding season, 

arriving in most areas in April and departing by late October. Breeding is 

possible from Bruderheim (Kilometer Post 0) to Houston (Kilometer Post 

1000) (Campbell et al. 1990b; Federation of Alberta Naturalists 2007; Bird 

Studies Canada 2011). During winter, Horned Grebes flock, often in large 

numbers, in coastal areas such as inlets, bays, harbours, coves, and estuaries 

(Campbell et al. 1990b). It is known to occur in early winter in Kitimat Arm 

(eBird Canada 2011) and at the entrance to Hecate Strait (Campbell et al. 

1990b). However, this assessment considers breeding as the critical key life 

requisite, and so focuses on project effects on change in breeding habitat 

availability. 

 

Horned Grebe breeds primarily in freshwater habitats in both open and 

forested areas, preferring shallow water ponds, sloughs, marshes, and lakes, 

with extensive emergent vegetation (Campbell et al. 1990b; Semenchuk 

1992; COSEWIC 2009b). These wetlands are usually small (less than 5 ha) 

with open water present. In British Columbia, nests are usually anchored 

among bulrushes, but cattails, sedges, rushes, horsetails, grasses, logs, and 

man-made platforms are also used (Campbell et al. 1990b). Nests may also 

be constructed in open water. 

 

Project effects on Horned Grebe were estimated by assessing the change in 

the availability of suitable nesting habitat within the PEAA. Nesting habitat 

was identified using the wetlands key indicator, as reported in the 

Application (Volume 6A, Section 8). Suitable nesting habitat was 

considered to include marshes, graminoid open-water fens, and shallow 

open water, from Kilometer Post 0 (Eastern Alberta Plains physiographic 

region) to Kilometer Post 1067 (Interior Plateau physiographic region).  
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At baseline, 1,007 ha (0.75%) of the PEAA is considered suitable nesting 

habitat for Horned Grebe. The available habitat is distributed by 

physiographic region as follows: 

 

 Eastern Alberta Plains: 155 ha 

 Southern Alberta Uplands: 204 ha 

 Alberta Plateau: 43 ha 

 Rocky Mountains: 76 ha 

 Interior Plateau: 529 ha 

 

During construction and operations, 37 ha (3.7%) of suitable nesting habitat 

is predicted to change through direct loss of wetlands. Habitat loss is 

distributed by physiographic region as follows: 

 

 Eastern Alberta Plains: 10 ha (6.5%) 

 Southern Alberta Uplands: 16 ha (7.9%) 

 Alberta Plateau: less than 1 ha (0.2%) 

 Rocky Mountains: less than 1 ha (0.3%) 

 Interior Plateau: 11 ha (2.1%) 

 

Based on the above estimates, the greatest direct Project-related effect is 

predicted for Alberta, where suitable habitat is more abundant. Horned 

Grebe may also be sensitive to human activities and avoid nesting near a 

disturbance (Stedman 2000). The extent of sensory disturbances on Horned 

Grebe is largely unknown, although it may be reasonable to assume that 

some additional nesting habitat may be less suitable if in close proximity 

(e.g., 50 to 100 m) to a disturbance. Sensory disturbances during 

construction, and particularly operations, should be negligible after 

mitigation measures are applied. 

 

All mitigation measures described in the Application (Volume 6A, Section 

9.3 and 9.72) and appropriate to birds would also apply to Horned Grebe 

(e.g., clearing vegetation outside the breeding bird window). Northern 

Gateway will consult with the federal government and other parties where 

appropriate, to define the sensitive period (breeding season) and the setback 

distances (from nests) for Horned Grebe. In addition, mitigation measures 

for wetlands (Application (Volume 6A, Section 8)) would also be 

applicable to Horned Grebe. 

 

There is potential for the Project to act cumulatively as described in the 

Application (Volume 6A, Section 8.4.3.5). The residual cumulative change 

in surface disturbance (including loss of wetlands) within the REAA, 

including all past, present, and reasonably foreseeable future projects, is less 

than 1%, and the cumulative loss of Horned Grebe breeding habitat is much 

less than 1% within the REAA. There are no specific habitat loss thresholds 



Northern Gateway Response to Federal Government IR No. 2 

Page 144 of 214 

ENB LL 24059731 
 

identified for Horned Grebe, but as stated in the Application (Volume 6A, 

Section 9.6.4.1), 40% habitat loss is adopted as the benchmark for assessing 

cumulative effects on birds. As this value is not exceeded, the cumulative 

loss caused by past, present, and future projects, including the Project, is not 

expected to exceed a value that would cause a reduction in Horned Grebe 

populations. 

 

The direct residual loss of suitable breeding habitat at construction and 

operations is 37 ha (3.7%) of available habitat within the PEAA; some 

additional indirect habitat loss may also occur during construction. The 

residual loss at construction is characterized as adverse, local, short term, 

once in occurrence, and reversible. The residual loss at operations is 

characterized as adverse, local, long term, continuous, and reversible. 

Conditions are expected to return to baseline following decommissioning. 

 

In conclusion, the effect of the Project is predicted to be not significant with 

respect to the sustainability of local and regional Horned Grebe populations. 

 

Cryptic Paw  

 

Cryptic paw (Nephroma occultum) is listed by COSEWIC as a species of 

Special Concern and on the Federal SARA Schedule 1 (COSEWIC 2006). 

In British Columbia cryptic paw is ranked S2S3 (imperiled to special 

concern, vulnerable to extirpation or extinction) by the British Columbia 

Conservation Data Center and is on the provincial Blue list (BC Ministry of 

Environment 2011). The British Columbia Conservation Framework 

identifies cryptic paw as Priority 2 under goal 3 (maintain diversity of 

native species and ecosystems). 

 

Cryptic Paw is a medium-sized foliose lichen that grows most often on 

living branches, usually near the branch tips among the conifer needles, in 

old growth forests characterized by high humidity and stable environmental 

conditions. Cryptic paw is endemic to western North America and its 

Canadian distribution consists of 45 populations in coastal and eastern 

British Columbia. Cryptic paw was not encountered during the field 

surveys.  Distribution records indicate that the nearest location to the 

Project is 3.3 km east of the route near Kitimat in the REAA (BC CDC 

2011b). The list of rare plant species for the Coastal Mountains 

physiographic region includes cryptic paw (TDR Appendix B).  

 

Potential Project effects may occur in the old growth forests of the Wet old 

forest Submaritime Coastal Western Hemlock Submontane variant 

(CWHws1) and the Wet Submaritime Coastal Western Hemlock Montane 

variant (CWHws2), which range in elevation from 10 to 1000 m (Volume 

6A, Table 8-34). The PDA intersects with 13 ha of CWHws1 old growth 

forest and 18 ha of CWHws2 old growth forest for a total of 31 ha or 
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approximately 4% of the CWHws subzone in the PEAA. 

 

As described in the Application (Volume 6A, Section 8.4.3.3), all general 

and specific mitigation measures appropriate to old growth forests and rare 

plants will apply. Since the distribution of cryptic paw is unknown, detailed 

centreline surveys will focus on the old growth forests site series noted 

above. Federal and provincial agencies will be consulted to identify 

mitigation options and management strategies, if cryptic paw is observed. 

 

Although not detected during field surveys, the residual loss of 31 ha of old 

growth forest suggests that the Project effect on cryptic paw be 

characterized as low magnitude, adverse, site specific, long term, once in 

occurrence, reversible, and not significant. 
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Baseline Information - Species at Risk and Migratory Birds - Pipeline and Kitimat Terminal 

 

2.60 Reference: Related Information Request: GOC IR 1.73 

 

  Preamble: The response to GOC IR 1.73 in the Response to GOC IR1 indicates that, 

following Project approval, Northern Gateway will review potential gaps in 

survey data with federal and provincial regulatory agencies to identify species 

for which targeted surveys would take place. While Environment Canada 

supports Northern Gateway's commitment to review gaps, Environment Canada 

requests that a list of proposed species/species-groups to be surveyed be 

provided at this environmental assessment stage, as this would give assurance 

that impacts to these species/species-groups would be addressed. In particular, 

Environment Canada requests that commitments be made to complete surveys 

for Yellow rail and Cryptic paw, as this will help identify occurrences within 

the Project area and key areas for avoidance of impacts. 

 

Should the requested information not be available on or before the November 

24, 2011 deadline for Northern Gateway to respond to Information Requests 

Round 2, Environment Canada will note the information gap to the JRP and 

will consider the resulting uncertainty regarding impacts on species at risk and 

migratory birds in preparing written evidence and associated recommendations. 

 

  Request: Environment Canada requests a list of surveys for species at risk and migratory 

birds (including Yellow rail and Cryptic paw) that would be completed 

subsequent to Project approval and prior to finalization of the pipeline 

centerline. The proposed timing and standards to be followed for the surveys 

should also be provided.  

 

For the purposes of its review of the environmental assessment for the Project, 

Environment Canada requires that this information be provided to the JRP on or 

before November 24, 2011. 

 

  Response: Northern Gateway reiterates its commitment to review all survey data and to 

consult with federal and provincial regulatory agencies to identify species at 

risk and migratory birds for which targeted surveys would take place once the 

detailed route is finalized and prior to the commencement of any construction 

in the area. In the interim, the following is a comprehensive list of the potential 

surveys that would be considered for the terrestrial environment. A brief 

description of the survey type, timing, and habitats of interest, as currently 

envisioned, are also presented.  

 

Amphibians 

 Western toad survey – focus on breeding pools and wetlands; late May 

through early July; area searches 
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Birds 

 Breeding bird (songbirds) survey – dawn point counts; June 1 through 

30; focus on habitats suitable for warblers at risk (northeast British 

Columbia and Alberta); focus on wetlands suitable for Rusty Blackbird, 

Le Conte‟s Sparrow, and Nelson‟s Sparrow (northeast British Columbia 

and Alberta, interior British Columbia [Rusty Blackbird]); focus on 

suitable habitat for Olive-sided Flycatcher; focus on suitable habitat in 

Alberta for Sprague‟s Pipit. Document all species seen or heard. 

 Aerial waterfowl survey – daytime surveys; May; focus on wetlands and 

lakes suitable for Trumpeter Swan, Horned Grebe, White-winged 

Scoter, and Sandhill Crane 

 American Bittern and Yellow Rail survey – night and dawn call 

playback surveys at wetlands; mid-May through mid-June; focus on 

Alberta and northeast British Columbia; additional American Bittern 

surveys in interior British Columbia in conjunction with wetland 

breeding bird surveys 

 Sharp-tailed Grouse lek survey – pre-dawn through early-morning; 

April; focus on subspecies‟ ranges in Alberta, northeast British 

Columbia, and central interior British Columbia grasslands 

 Great Blue Heron survey – daytime aerial and/or ground-based nest 

surveys; March through April; focus on Kalum South Land Use 

Planning Area 

 Band-tailed Pigeon survey – dawn point counts; June through July 15; 

Kalum South Land Use Planning Area 

 Northern Goshawk survey – morning call playback surveys; April; 

focus on Kalum South Land Use Planning Area 

 Western Screech-Owl survey – night call playback surveys; March; 

focus on Kalum South Land Use Planning Area 

 Common Nighthawk – dawn and dusk call playback surveys: early 

through mid-June; throughout the Project corridor; also passive 

detection during breeding songbird surveys, and American Bittern and 

Yellow Rail surveys. 

 

Vegetation 

 Cryptic paw (lichen) - focus on old growth forest in the Coastal Western 

Hemlock zone in the Coast Mountains physiographic region; July and 

August. 

 

Details on the survey design, timing, location, and survey intensity, will be 

elaborated on in consultation with federal and provincial regulatory 

agencies and participating Aboriginal groups. The following references will 

be used as a basis for developing survey protocols for each species or 

species group. Where appropriate, additional current and accepted standards 

for will be adopted as needed. 
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Habitat Suitability Rating and Impact Analysis for Migratory Birds and Species at Risk - 

Pipeline and Kitimat Terminal 

 

2.61 Reference: Related Information Requests: GOC IR 1.74 

 

  Preamble: The response to GOC IR 1.74 in the Response to GOC IR1 indicates that the 

output of habitat suitability models will be provided to Environment Canada as 

digital atlases. Environment Canada is not yet in receipt of this mapping and we 

continue to request this information at the environmental assessment stage in 

order to adequately evaluate impacts to key indicator species.  

 

Should the requested information not be available on or before the November 

24, 2011 deadline for Northern Gateway to respond to Information Requests 

Round 2, Environment Canada will note the information gap to the JRP and 

will consider the resulting uncertainty regarding impacts on migratory birds and 

species at risk in preparing written evidence and associated recommendations. 

 

  Request: Environment Canada requests that digital atlases of the habitat suitability 

models described in the Wildlife Habitat Modeling be provided for our review.  

 

For the purposes of its review of the environmental assessment for the Project, 

Environment Canada requires that this information be provided to the JRP on or 

before November 24, 2011. 

 

  Response: The output of the habitat suitability models described in the Wildlife Habitat 

Modeling: Approach, Methods and Species Accounts Technical Data Report 

and referenced throughout the Application (Volume 6A, Section 9) has been 

provided to Environment Canada. Given the volume of materials, Northern 

Gateway will not file this with the JRP.   
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Mitigation for Species at Risk and Migratory Birds - Pipeline and Kitimat Terminal 

 

2.62 Reference: Related Information Requests: GOC IR 1.75 

 

  Preamble: The response to GOC IR 1.75 in the Response to GOC IR1 points to 

commitments in the Application to avoid vegetation clearing during the nesting 

period for birds. In this regard, the proponent is referred to our recently updated 

website: http://www.ec.gc.ca/paom-itmb., which provides further guidance on 

how to avoid incidental take of migratory bird nests and eggs, including 

avoidance guidelines, timing of breeding birds in Canada, specific 

considerations to determine the presence of nests and Beneficial Management 

Practices. The response to GOC IR 1.75 bullets 2 and 3, does not provide the 

information requested. We request that a mitigation framework, coupled with 

worst case scenarios be developed and submitted for review and comment 

during the environmental assessment stage (as outlined in GOC IR 1.75). 

 

Should the requested information not be available on or before the November 

24, 2011 deadline for Northern Gateway to respond to Information Requests 

Round 2, Environment Canada will note the information gap to the JRP and 

will consider the resulting uncertainty regarding impacts on migratory birds and 

species at risk in preparing written evidence and associated recommendations. 

 

  Request: Environment Canada continues to request that a mitigation framework for 

species at risk and migratory birds, coupled with worst case scenarios be 

developed (as outlined in GOC IR 1.75). 

 

For the purposes of its review of the environmental assessment for the Project, 

Environment Canada requires that this information be provided to the JRP on or 

before November 24, 2011. 

 

  Response: Northern Gateway considers clearing during sensitive timing windows (e.g., the 

breeding bird window) to be the worst case scenario for species at risk and 

migratory birds. Northern Gateway is committed to clearing within least risk 

timing windows to the greatest extent possible and estimates that only a 

maximum of 5 percent of the clearing for the proposed right-of-way could 

occur as a worst case scenario. 

 

This worst case scenario arises in cases where other constraints, such as poor 

winter access or Northern Gateway‟s commitment to maintain riparian 

vegetation until as close to construction as possible, require that clearing occur 

during the spring or summer. In these situations, Northern Gateway will 

implement appropriate mitigation measures (e.g., nest searching, amphibian 

salvage) identified in consultation with provincial and federal regulatory 

agencies. The specific locations where this will occur will be identified during 

detailed engineering and will be included in the environmental protection and 
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management plan. This plan will be developed in consultation with provincial 

and federal agencies and will be finalized 60 days prior to the commencement 

of clearing activities. 
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Caribou 

 

2.63 Reference: Related Information Request: GOC IR 1.76 

 

  Preamble: Based on the response to the first and second bullets of GOC IR 1.76 in the 

Response to GOC IR1, Environment Canada is still concerned that impacts to 

Caribou habitat have not been adequately addressed. Environment Canada 

continues to request that a meeting be organized between Northern Gateway, 

Provincial species experts, and Environment Canada to discuss a path forward 

for addressing outstanding concerns with the Assessment Report, including 

ensuring that alternative routing options have been adequately considered, and 

that robust mitigation measures will be applied. We request that this meeting 

take place prior to November 24, 2011. 

 

The response to the fourth bullet of GOC IR 1.75 indicates that maps 

overlaying the Project infrastructure with key caribou habitats will be provided. 

To date we have not received this information. 

 

With regard to the response to the fifth bullet of GOC IR 1.75, Environment 

Canada has reviewed the references provided as the source for the 1.8 km/km2 

linear development threshold and has outstanding concerns.  Salmo and 

Diversified (2003) make use of this threshold and provide Francis et al. (2002) 

as their source. Environment Canada has reviewed Francis et al. (2002) and 

cannot find a reference to this specific threshold within this source. 

Furthermore, Environment Canada is not clear on how a threshold developed 

for herds in the Boreal population of woodland caribou is applicable for 

Southern Mountain herds, a population with distinct behaviours and strategies. 

We request further justification for the use of this threshold. 

 

Should the requested information not be available on or before the November 

24, 2011 deadline for Northern Gateway to respond to Information Requests 

Round 2, Environment Canada will note the information gap to the JRP and 

will consider the resulting uncertainty regarding impacts on caribou in 

preparing written evidence and associated recommendations.  

 

  Request: Environment Canada requests the following: 

 

 a meeting with the proponent and the province of British Columbia to 

identify a path forward for assessing and mitigating and/or 

compensating Project effects on southern mountain woodland caribou 

herds  

 maps overlaying the proposed pipeline route and associated 

infrastructure with key caribou habitat, including Ungulate Winter 

Ranges (proposed and finalized) and Wildlife Habitat Areas 
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 further justification of the 1.8 km/km2 linear development threshold 

used to assess cumulative impacts to caribou  

 

For the purposes of its review of the environmental assessment for the Project, 

Environment Canada requires that this information be provided and meetings 

be held on or before November 24, 2011. 

 

  Response:  Northern Gateway met with Environment Canada and the B.C. Ministry of 

Forest, Lands and Natural Resource Operations on November 22, 2011. 

Discussion topics included the mitigation of Project effects on caribou and 

other wildlife and the linear feature management and removal plan. 

Additional meetings are planned for mid-December 2011 and January 2012. 

 

 Maps overlaying the proposed pipeline route and associated infrastructure 

with caribou core and high value habitat, caribou herd range boundaries, 

Ungulate Winter Ranges, and Wildlife Habitat Areas will be provided to 

Environment Canada prior to November 24, 2011. 

 

 Northern Gateway considers the assessment for the five caribou herds that 

interact with the Project to be adequate as presented in the Application 

(Volume 6A, Section 9). Northern Gateway has provided the rationale for 

selection of the 1.8 km/km
2
 threshold in Northern Gateway‟s previously 

filed response to JRP IR 3.18a) and Federal Government IR 76. During the 

meeting with Environment Canada on November 22, 2011, the threshold 

values were discussed and Northern Gateway agreed to provide additional 

information on the use of the 1.8 km/km
2
 threshold based on discussions 

with the authors for that threshold.  

 

As indicated in Northern Gateway‟s response to JRP IR 3.17a), Northern 

Gateway recognizes that increased linear feature densities and the 

associated effects on habitat use patterns and mortality risk are an issue for 

caribou in general in both British Columbia and Alberta. As such, Northern 

Gateway has committed to the following measures to address these effects:  

 

i. Development and implementation of a linear feature management 

and removal plan within sensitive wildlife areas, including caribou 

range and grizzly bear range.   

ii. No net gain in linear feature density within caribou range. In 

addition, within the range of the Little Smoky herd, Northern 

Gateway will commit to achieving a net decrease in linear feature 

density (refer to Northern Gateway's response to JRP IR 3.18b). 

iii. Ongoing collaboration and consultation with Alberta Sustainable 

Resource Development regarding caribou. Northern Gateway has 

worked closely with Alberta Sustainable Resource Development, 

and will continue to do so, in the identification and implementation 

of re-routes to minimize potential Project effects on the Little 
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Smoky Caribou Herd. Please refer to Federal Government IR 76b 

for additional information on meetings to date.  

 

Please see Attachment Federal Government IR 2.63. 

 

Similar collaboration and consultation with the B.C. Ministry of Forest, 

Lands and Natural Resource Operation is ongoing with respect to the four 

caribou herds along the British Columbia portion of the route. Please refer 

to Northern Gateway's response to JRP IR 8.16 for further information. 
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Construction and Environmental Management Plan - Pipeline and Kitimat Terminal 

 

2.64 Reference: Related Information Request: GOC IR 1.77 

 

  Preamble: The proponent has not adequately addressed GOC IR 1.77 in the Response to 

GOC IR1.  

 

Should the requested information not be available on or before the November 

24, 2011 deadline for Northern Gateway to respond to Information Requests 

Round 2, Environment Canada will note the information gap to the JRP and 

will consider the resulting uncertainty regarding impacts on species at risk and 

migratory birds in preparing written evidence and associated recommendations. 

 

  Request: Environment Canada continues to request that a Construction and 

Environmental Management Plan that provides assurance that wildlife 

populations, including SARA-listed species and migratory birds, would be 

managed broadly and thoroughly in the short and long-term be provided. 

Alternatively, mitigation frameworks for Key Indicators and/or their habitats, 

coupled with examples of worst case scenarios (as outlined in GOC IR 1.75) 

could be provided. 

 

For the purposes of its review of the environmental assessment for the Project, 

Environment Canada requires that this information be provided on or before 

November 24, 2011. 

 

  Response: The construction environmental protection and management plan will be 

finalized in consultation with Provincial and Federal regulatory agencies during 

the detailed engineering and detailed routing phase and following the 

completion of centreline surveys. Centreline surveys will be conducted by 

teams typically consisting of an engineer, a botanist, a wildlife ecologist and an 

archaeologist. Representatives of First Nations for the traditional territories that 

overlap that part of the pipeline will also be invited to the team. The team will 

be responsible for identifying important design constraints, possible alternatives 

to avoid or minimize effects on sensitive features and requirements for 

specialized construction methods during pipeline installation. Where a feature 

cannot be avoided, mitigation measures will be identified including details on 

seasonal restrictions for certain activities, habitat compensation, and 

reclamation methods.  

 

With respect to wildlife, the plan will include mitigation measures and adaptive 

management strategies. Site-specific mitigation will be summarized on 

environmental alignment sheets. The plan will be applicable to species at risk, 

migratory birds and wildlife in general. Please refer to Northern Gateway‟s 

response to Federal Government IR 2.62 for additional information on worst-

case scenario planning.  
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The construction environmental protection and management plan will be 

finalized at least 60 days prior to the commencement of construction activities.  

 

The effectiveness of the construction environmental protection and 

management plan will be monitored as part of the environmental effects 

monitoring program. Please refer to Northern Gateway‟s response to Federal 

Government IR 2.66 for additional information.  
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Key Indicators - Migratory Birds and Species at Risk - Marine Terminal and Marine 

Transportation 

 

2.65 Reference: Related Information Request: GOC IR 1.78 

 

  Preamble: The response to GOC IR 1.78 in the Response to GOC IR1 makes note of a 

commitment to provide a table that summarizes all marine bird species in the 

Confined Channel Assessment Area (CCAA) and Open Water Area (OWA) 

and how each species may or may not be represented by the existing Key 

Indicator species. To date, Environment Canada is not in receipt of this table. 

Furthermore, for clarity, this information is also being asked in the context of 

representative bird species for the Risk assessment related to spills for the 

Marine Terminal and Marine Transportation. 

 

Also see additional rationale provided earlier in GOC IR 1.78. 

 

Should the requested information not be available on or before the November 

24, 2011 deadline for Northern Gateway to respond to Information Requests 

Round 2, Environment Canada will note the information gap to the JRP and 

will consider the resulting uncertainty regarding impacts on species at risk and 

migratory birds in preparing written evidence and associated recommendations. 

 

  Request: Environment Canada continues to require that the rationale supporting the suite 

of Key Indicators used in the Environmental Assessment and, more crucially, 

the rationale for the selected representative bird species used in the Risk 

Assessment to account for impacts on marine bird species groups and SARA-

listed species be provided. 

 

For the purposes of its review of the environmental assessment for the Project, 

Environment Canada requires that this information be provided on or before 

November 24, 2011. 

 

  Response: Northern Gateway has fulfilled its commitment to provide a Tabular Summary 

of Marine Bird Species indicating how Key Indicator ("KI") species represent 

the complement of marine bird species selected for assessing routine operations 

within the Confined Channel Assessment Area (“CCAA”) and Open Water 

Area (“OWA”), and how 'representative species' used in the Risk Assessment 

account for potential impacts on marine bird species groups and SARA-listed 

species. As promised, a summary report of the list of marine bird species and 

the selected KIs, including how they relate to and represent other marine birds, 

major avifaunal groups and SARA-listed species, accompanies the table. Please 

see Attachment Federal Government IR 2.65. 

 

Northern Gateway is prepared to discuss the selection of additional marine bird 

KIs with Canadian Wildlife Service to facilitate future baseline and monitoring 
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studies prior to Project construction and during Project operations.  Please refer 

to Northern Gateway's response to Federal Government IR 78. 
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Baseline Data and Follow-up and Monitoring Program - Marine Terminal and Marine 

Transportation 

 

2.66 Reference: Related Information Request: GOC IR 1.79 

 

  Preamble: Please see rationale provided earlier in GOC IR 1.79 and 1.115. 

 

The response to GOC IR 1.79 in the Response to GOC IR1 notes a commitment 

to providing a draft Framework of a Marine Environmental Effects Monitoring 

Program for the marine terminal and marine transportation. Environment 

Canada has not yet received this document. The inclusion of firm commitments 

regarding the development of a robust marine bird baseline continues to be a 

high priority issue for Environment Canada. Should the requested information 

not be available on or before the November 24, 2011 deadline for Northern 

Gateway to respond to Information Requests Round 2, Environment Canada 

will note the information gap to the JRP and will consider the resulting 

uncertainty regarding impacts on species at risk and migratory birds in 

preparing written evidence and associated recommendations. 

 

  Request: Environment Canada requests the framework for the Marine Environmental 

Effects Monitoring Program, as outlined in the response to GOC IR 1.79, be 

provided for review. In addition, we request that the framework include a 

proposed list of the indicator species, groups and functions that would be 

assessed in the baseline studies and follow-up studies, and the proposed 

methodology and timing associated with proposed surveys/studies. 

 

For the purposes of its review of the environmental assessment for the Project, 

Environment Canada requires that this information be provided on or before 

November 24, 2011. 

 

  Response: Northern Gateway prepared a draft framework for the Marine environmental 

effects monitoring program (“EEMP”), as outlined in Northern Gateway‟s 

response to the Federal Government IR 79, and is providing a copy of the draft 

marine document to Environment Canada and Fisheries and Oceans Canada 

(“DFO”) for review (see Attachment 1 Federal Government IR 2.66).  

Northern Gateway plans to meet with Environment Canada to discuss the draft 

document and will also meet with DFO to discuss the document. When 

finalized, a copy of the document will be provided to the JRP in late 2011 or 

early 2012. 

 

In addition, Northern Gateway will develop and implement an EEMP as a 

follow-up program in respect of the pipelines (see Attachment 2 Federal 

Government IR 2.66). 
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AIR QUALITY - Air Quality 

 

2.67 Reference: Related Information Request: GOC IR 1.82 

 

  Preamble: The response to GOC IR 1.82 in the Response to GOC IR1 indicates that "Best 

Available Technology Economically Achievable (BATEA)" and best industry 

standards will be used. To assess whether emissions are minimized in keeping 

with the Canada-wide Standards principles of Continuous Improvement and 

Keeping Clean Areas Clean, regulatory authorities (including Environment 

Canada and the Provinces of BC and Alberta) need to have a common 

understanding of the BATEA principles and best industry standards that will be 

applied. 

 

  Request: Provide listing of any Best Available Technology Economically Achievable 

(BATEA) reference documents and best industry standards that are to be used. 

 

  Response:  Marine Vessels:  Sulphur in Diesel Regulation (Government of Canada 

2006). 

 Marine Vessels: Best Practices in Preparing Port Emission Inventories (ICF 

Consulting 2005). 

 Pipeline Construction: Best Practices for the Reduction of Air Emissions 

From Construction and Demolition Activities (Cheminfo 2005).  

 Storage Tanks: Environmental Guidelines for Controlling Emissions of 

Volatile Organic Compounds from Aboveground Storage Tanks (CCME 

1995). 

 

References: 

 

CCME. 1995. Environmental Guidelines for Controlling Emissions of Volatile 

Organic Compounds from Aboveground Storage Tanks. Canadian Council of 

Ministers of the Environment. PM 1180. Available at: 

http://www.ccme.ca/assets/pdf/pn_1180_e.pdf 

 

Cheminfo Services Inc. 2005. Best Practices for the Reduction of Air Emissions 

From Construction and Demolition Activities. March 2005. Available at: 

http://www.bieapfremp.org/Toolbox%20pdfs/EC%20-

%20Final%20Code%20of%20Practice%20-

%20Construction%20%20Demolition.pdf 

 

Government of Canada. 2006. Sulphur in Diesel Fuel Regulations. SOR/2002-

254. Last amended on June 23, 2006. Current to October 17, 2011. Available 

at: http://laws-lois.justice.gc.ca/PDF/SOR-2002-254.pdf 

 

ICF Consulting. 2005. Best Practices in Preparing Port Emission Inventories. 

http://www.ccme.ca/assets/pdf/pn_1180_e.pdf
http://www.bieapfremp.org/Toolbox%20pdfs/EC%20-%20Final%20Code%20of%20Practice%20-%20Construction%20%20Demolition.pdf
http://www.bieapfremp.org/Toolbox%20pdfs/EC%20-%20Final%20Code%20of%20Practice%20-%20Construction%20%20Demolition.pdf
http://www.bieapfremp.org/Toolbox%20pdfs/EC%20-%20Final%20Code%20of%20Practice%20-%20Construction%20%20Demolition.pdf
http://laws-lois.justice.gc.ca/PDF/SOR-2002-254.pdf
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Draft for Review. June. 23, 2005. Available at: 

http://www.epa.gov/oms/stateresources/rellinks/docs/bp_portemissions.pdf 

 

http://www.epa.gov/oms/stateresources/rellinks/docs/bp_portemissions.pdf
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Air Quality 

 

2.68 Reference: Related Information Request: GOC IR 1.83 

 

  Preamble: The response to GOC IR 1.83 in the Response to GOC IR1 indicates that a 

revised air quality dispersion modeling assessment will be conducted should 

there be substantial changes of emissions sources that could result in 

meaningful change in predicted ambient air quality concentrations. Should 

revised air modeling be required, note that the Canadian Council of Ministers of 

the Environment Air Quality Management System is scheduled to begin 

implementation in 2013 (while major elements of the system are currently in 

development). Standards for fine particulate matter and ground-level ozone will 

be developed first and subsequent standards will be considered for other 

selected pollutants such sulphur dioxide (SO2). 

 

Further, provinces and territories will delineate and manage air zones within 

their boundaries. The goal in all air zones will be to drive continuous 

improvements in air quality and to prevent the Canadian Ambient Air Quality 

Standards (CAAQS) from being exceeded. 

 

  Request: Any revised air quality/dispersion modeling assessments in future should also 

factor in anticipated regulatory changes e.g. Air Quality Management System 

(AQMS) including, for example, revised Canadian Ambient Air Quality 

Standards (CAAQS) and Air Zones (in consultation with Province of BC). 

 

  Response: Any future revisions to the air quality dispersion modelling will factor in any 

applicable regulatory changes such as the Air Quality Management System 

(“AQMS”), revised Canadian Ambient Air Quality Standards (“CAAQS”), and 

Air Zones. 
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Air Quality 

 

2.69 Reference: Related Information Request: GOC IR 1.84 

 

  Preamble: The response to GOC IR 1.84 in the Response to GOC IR1 indicates that an air 

quality and emissions management plan will be designed and implemented. 

Existing stakeholders in Kitimat (industry, District of Kitimat, Government of 

BC) are currently working cooperatively to support an extensive air quality 

monitoring network. Any future assessments by Northern Gateway should 

proceed with consultation of other stakeholders in the airshed (as relevant). 

 

  Request: Collaborate with stakeholders (as appropriate) in the design and implementation 

of the Air Quality and Emissions Management Plan. 

 

  Response: Northern Gateway will collaborate with stakeholders in the design and 

implementation of the Air Quality and Emissions Management Plan. 
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Air Quality 

 

2.70 Reference: Related Information Request: 

GOC IR 1.85 

 

  Preamble: The response to GOC IR 1.85 in the Response to GOC IR1 indicates that 

Northern Gateway will participate in the ongoing monitoring for contaminants 

of potential concern in the Kitimat area, including SO2 , H2S, and potentially 

other parameters, in consultation with other stakeholders. The data collected 

through this ambient monitoring program should be included in the Air Quality 

and Emissions Management Plan (committed to in the response to GOC IR 1.84 

in the Response to GOC IR1). 

 

  Request: Include results of "ongoing monitoring of SO2 , H2S, and potentially other 

parameters" in the Air Quality and Emissions Management Plan. 

 

  Response: The results of any ongoing monitoring in the Kitimat area, including SO2, H2S, 

and other parameters as applicable, will be included in the Air Quality and 

Emissions Management Plan.  
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ACCIDENTS AND MALFUNCTIONS 

 

Accidents and Malfunctions (Oil Fate) 

 

2.71 Reference: B16-32 - Properties and Fate from Spills at OWA_TDR_Part (1 of 1) A1V8G0; 

SL Ross Technical Data Report on Properties and Fate of Hydrocarbons 

Associated with Hypothetical Spills in the Open Water Area (Tanker Spills); 

B23-15 - TERMPOL Surveys and Studies - Section 3.15 - General Risk 

Analysis and Intended Methods of Reducing Risk A1Z6J9. 

 

  Preamble: The weathering processes that act on the three oils of concern (Condense, Light 

Synthetic, and Bitumen diluted with Condensate) in the marine environment 

include: spreading, evaporation, photochemical oxidation, emulsification, 

dissolution, natural dispersion, adsorption on suspended particulate materials, 

interaction with mineral fines, sinking, sedimentation, and biodegradation. 

 

Estimates of the weathering rates for the three oils are mostly based on 

evaporation. There is very little scientific information provided on the fate of 

these three oils following their release into the environment. In addition, in the 

sections on oil weathering processes, there was no mention of tar ball formation 

and the persistence of tar balls in the environment. Reference should be made to 

available case studies, if any, where similar oils were accidentally spilled in the 

environment to aid in DFO's understanding of the potential weathering 

processes for the oils of concern. It would also be helpful to have a review of 

case studies to determine the influence of dispersant additions or other remedial 

technologies on the weather of residual oil under field influenced oil weathering 

processes. Data from the Exxon Valdez and other oil spills events may provide 

some assistance for the prediction of the fate of the three oils in question 

following their release into the environment. 

 

  Request: a. Provide case studies of oil spills involving petroleum hydrocarbons with 

similar chemical compositions to those expected in the operation of the 

current proposal, if available. 

 

b. Provide the chemical composition (i.e., hydrocarbon group profiling) and 

biomarker data for the three oils. 

 

c. Provide laboratory and/or preferably field derived data on the efficacy of 

chemical dispersants and their influence on the weathering of the three 

reference oils. 

 

d. Provide the predicted rate of biodegradation of the three oils (or oils similar 

in composition) used in the hypothetical oil spill fate models. 

 

e. Are there any lab or field studies to indicate the potential rate of 
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biodegradation of the three oils in question or oils similar chemical 

composition? 

 

f. Provide case studies using oils of similar chemical composition, normalized 

to a conservative biomarker (such as hopane). 

 

g. Provide toxicity data of the three oils in question to fish found in the study 

area. 

 

h. What is the expected rate of ecosystem restoration? 

 

  Response: a. Shell Vinland Blowout off Nova Scotia in 1984 was a surface well blowout 

with significant evaporation of condensate while it travelled through the air. 

The resulting surface slick (of condensate pre-weathered in its travel 

through the air) still dissipated / naturally dispersed quickly and did not 

form water-in-oil emulsions (Martec, 1984). 

 

Northern Gateway is not aware of any major marine spill of synthetic crude 

oil or diluted bitumen.  

 

Reference:  
 

Martec, 1984. Report on the Environmental Program Associated with the 

Blowout at Shell et.al.Uniacke G-72. Report for Shell Canada Resources 

Limited. 

 

b. Information on the chemical composition of the hydrocarbons is provided in 

Table E-1, Appendix E of the following Technical Data Report. 

 

c. Please refer to Northern Gateway‟s response to Federal Government IR 118 

and Attachment Federal Government IR 2.71c. 

 

d. Microorganisms capable of degrading hydrocarbons are known to be 

present in the coastal waters of British Columbia. Cretney et al. (1978) 

studied the long-term fate of a heavy fuel oil spill following the grounding 

of a freighter, Irish Stardust, on Haddington Reef in Broughton Strait, 

between the northern end of Vancouver Island and the mainland. The study 

reported that biodegradation accounted for almost all of the removal of n-

alkenes in the first year following the spill. 

 

The importance of the role of microorganisms in the relatively similar 

waters of Prince William Sound, Alaska, is well documented (e.g., Atlas 

and Hazen 2011). More general information on the role of microorganisms 

in oil degradation is provided by Atlas (1995). 

 

e. Northern Gateway is not aware of any studies on the biodegradation of 
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synthetic crude, diluted bitumen or condensate. 

 

f. Northern Gateway is not aware of any case studies. 

 

g. Following an oil spill, concentrations and mixtures of hydrocarbons in 

water or sediment vary over time as a result of the differential solubility of 

individual chemical constituents, and weathering or degradation processes. 

As a result, there is no “single” answer to the question of how toxic a 

particular hydrocarbon product may be. A recent paper by DiToro et al. 

(2007) provides additional insight into this issue. 

 

The toxicological model used for quantitative assessments of aquatic biota 

exposed to hydrocarbons in the water column and in sediments is the Target 

Lipid Model (“TLM”) of DiToro and co-workers (2000a, 2000b). The 

TLM, which focuses on the non-polar narcosis mechanism of hydrocarbon 

toxicity, has by far the broadest and best validated range of application to a 

large suite of aquatic receptor classes, life stages and environmental media 

(water and sediment), and in addition is best able to address hydrocarbon 

mixture toxicity (as opposed to focusing on responses to single chemicals). 

Validation studies include McGrath et al. (2004), McGrath et al. (2005), 

DiToro et al. (2007) and McGrath and DiToro (2009). In addition, DiToro 

et al. (2000a) is cited in the Canada-Wide Standard for Petroleum 

Hydrocarbons (“PHC”) in Soil: Scientific Rationale Supporting Technical 

Document (CCME 2008) as the basis for the values presented in Table 4.7: 

Toxicity Aquatic Life Benchmarks for the CCME Subfractions. 

 

The generic receptor in the TLM represents a sensitive (5th percentile) 

species on a species sensitivity distribution that represents 33 species, 

including fish, amphibians, arthropods, mollusks, polychaetes, 

coelenterates, and protozoans.  Therefore, the assessment addresses “fish” 

as defined under the Fisheries Act. 

 

The other major mechanism of hydrocarbon toxicity to fish is termed blue 

sac disease (“BSD”). BSD, which is associated with low-level exposure to 

three- to five-ringed PAHs, including alkylated PAHs, is characterized by 

an array of symptoms including pericardial and yolk sac edemas, spinal 

curvature, craniofacial malformation, fin rot, impaired swimming ability 

and mortality, and particularly affects developing fish embryos. While BSD 

symptoms have been documented at hydrocarbon concentrations lower than 

those associated with non-polar narcosis, a recent study (McIntosh et al. 

2010) found that under realistic exposure scenarios for spilled and dispersed 

oil (scenarios that are consistent with the results of modeling by Stantec 

(2010)), the brevity of exposure duration results in toxicity thresholds 

(EC50 or LC50) for gametes, free-swimming embryos, and embryos 

exposed to crude oil that are comparable to or higher than the narcosis-

based toxicity thresholds used in this assessment. 



Northern Gateway Response to Federal Government IR No. 2 

Page 169 of 214 

ENB LL 24059731 
 

 

h. Depending on the volume and severity of an oil spill, individual ecosystem 

components are affected to varying degrees and over varying periods of 

time based on weathering of the oil and their vulnerability and sensitivity to 

oil. Therefore, providing a specific response to a broad-based question 

about ecosystem recovery following an unspecified spill is not possible. 

However, available literature on oil spill ecology provides some insight into 

recovery rates.  

 

For an example of a major spill, Gillfillan et al. (1995) assessed shoreline 

recovery in Prince William Sound following the Exxon Valdez oil spill 

based on an analysis of biological communities inhabiting different 

shoreline habitat types. Two measures of ecological shoreline recovery were 

reported: an upper-limit estimate based on univariate analysis of individual 

species abundances and community parameters, and a lower-limit estimate 

based on multivariate correspondence analysis of community structure. 

Overall, they found that between 73% and 91% of the oiled shoreline in 

Prince William Sound was ecologically recovered (i.e., indistinguishable 

from unoiled reference sites) by the summer of 1990, one year after the 

spill. These results reflect rapid recovery of the biological communities, and 

are consistent with both chemical and toxicological studies which found 

that hydrocarbon-related toxicity was virtually absent in the shoreline 

sediments by 1990-1991. (Boehm et al. 1995). 

 

References:  
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Accidents and Malfunctions (Oil Fate) 

 

2.72 Reference: B21-2 - General Oil Spill Response Plan - Enbridge Northern Gateway (March 

2011) - A1Y3Y8, Section 8.6 on the use of chemical dispersants. 

 

  Preamble: Commercially available chemical dispersants have been primarily formulated 

for use in saline waters. Different formulations have been developed for use in 

fresh waters. 

 

The information on dispersant use must be clear, since dispersants formulated 

for salt water are not the same as those formulated for use in fresh water 

applications. This information is essential for Net Environmental Benefit 

Analysis (NEBA) which is required for the approval of dispersant use. 

 

  Request: a. Provide information on the potential biological effects associated with 

chemical oil dispersant use, explicitly considering the different formulations 

for the marine and freshwater environments. 

 

  Response: a. Accidents and Malfunctions (Oil Fate) 

 

Information on the formulation, use and potential environmental effects of 

oil spill dispersants is voluminous and entails literally thousands of 

published papers and books. A full review of this literature is well beyond 

the scope of this response; however, SL Ross (2010) provides an excellent 

literature review and is quoted below. This paper provides full data on 

dispersant types and effects of oil dispersant use. 

 

“An extensive review of worldwide scientific and technical journals has 

been undertaken to identify relevant literature on the use of chemical 

treating agents for oil spill response in fresh and brackish water. 

Numerous laboratory-scale, meso-scale and field studies, dating back to 

the late seventies, have been conducted to study the effect of water 

salinity on the effectiveness of oil spill chemical dispersants. The 

consistent significant finding of all of these tests is that dispersant 

designed for use in marine environments (30 to 35 ppt salinity) are 

considerably less effective when the salinity falls below about 20 ppt or 

above 40 ppt.  

 

Dispersants have been formulated for use in fresh water and these have 

also been tested for effectiveness over a range of water salinities, 

although not as extensively as the marine dispersants. The effectiveness 

of the freshwater dispersants have been shown to generally be much 

better than the marine products in freshwater but often achieve their best 

results in waters between 10 and 20 ppt salinity.  
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In theory, water salinity should have only a small influence on the 

effectiveness of herding agents. Tests using herders in fresh, brackish 

and salt water consistently have confirmed that salinity has a minimal 

effect on their performance.  

 

France is the only country to have published information on dispersant 

use policies and criteria for their use specific to freshwater and it 

appears to be the only nation to have a list of dispersant products 

specifically approved for use in fresh water.  

 

In the United States, a number of guides to spill response in fresh water 

have been published (e.g., NOAA and API 1994). As far as dispersants 

are concerned, the NOAA/API guidelines are very general, directing the 

user to use dispersants in “open waters and large rivers with sufficient 

depth and volume for dilution”, when the potential effect of floating oil 

exceeds that of oil mixed into the water. However, the document lacks a 

decision guide and specific criteria for dispersant use and fails to 

provide information on integrating dispersant use with other counter 

measures.  

 

In the UK, oil spill cleanup practices in fresh water are described in the 

Energy Institute publication, “Inland waters oil spill response.” The 

publication makes no reference to dispersant use.  

 

In Canada, a number of federal and provincial agencies have 

responsibility for specific aspects of spill response and planning. 

Environment Canada provides guidelines for dispersant use and a 

procedure for “acceptance” for use in Canadian waters, including 

procedures for effectiveness and toxicity testing. Most of the guidelines 

refer to marine waters, however, a very few scattered remarks clearly 

address freshwater. As in the United States there is a lack of a decision 

guide and specific criteria for dispersant use in fresh water.” 

 

There is limited literature related to dispersant effects on freshwater 

organisms. This is attributed to the fact that most common dispersants have 

low freshwater efficacy, and use of dispersants in freshwater is unlikely 

since most water bodies do not provide a sufficient source of dilution water 

to ensure that toxicity levels are not exceeded. The toxicity of dispersants 

themselves as used in the early 1970s ranged from about 5 to 50 mg/L 

measured as an LC to the rainbow trout over 96 hours. Dispersants available 

today vary from 200 to 500 mg/L (LC) in toxicity, and contain a mixture of 

surfactants and a less toxic solvent. 

 

References: 

 

Fingas, M. (2008). A Review of Literature Related to Oil Spill Dispersants 
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Accidents and Malfunctions (Mass Balance Examples for Response Planning)  

 

2.73 Reference: Volume 8C (May 2010), B3-42. 

 

  Preamble: Section 10 describes several oil spill scenarios related to marine transportation. 

Although these scenarios present what might happen in the event of oil spills in 

six specific locations, they do not inform where impacts might take place from 

any spill along the marine transportation corridor. 

 

The additional information is being requested to assist DFO in understanding 

the impact of marine tanker traffic on marine life and marine habitat, including 

species listed under SARA. 

 

  Request: a. Provide an assessment of the spread of oil and condensate through Canadian 

waters from marine accidents along all of the shipping routes, rather than 

for the only six scenario sites presented in Figure 10-1 of Section 10. 

 

  Response: a. Please refer to Northern Gateway‟s response to Federal Government 

IR 2.76. 
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Accidents and Malfunctions (Risk Assessment and Management of Spills - Marine 

Transportation) 

 

2.74 Reference: Volume 8C (May 2010), B3-38, Section 6, Figure 6-2. 

 

  Preamble: Figure 6-2 appears to be based on Figure C.2a in the report by Crawford et al. 

(2007). 

 

This question is relevant to whether spilled oil and condensate will remain in 

Canadian waters, or flow into American waters. An important current vector 

(present in cited literature for the analysis) in northern Dixon Entrance does not 

appear in Figure 6-2. This missing vector shows westerly flow through northern 

Dixon Entrance. By omitting this vector, Figure 6-2 gives the impression that 

ocean currents and spilled oil in eastern Dixon Entrance are almost certain to 

enter and remain in Alaskan waters. 

 

  Request: a. Revisit the spill scenarios, and include the missing current vector. 

 

b. Describe how including the missing vector will have an impact on the 

results presented in this section. 

 

  Response: a. Figure 6-2 of the Application (Volume 8C) is used to describe the general 

ocean circulation in the Open Water Area in winter. The figure bears no 

association to the surface current vector inputs used for the mass balance 

models. 

 

Please refer to Section 2.1 of the Hay and Company Consultants (2011) 

Technical Data Report, which describes the hydrodynamic model used for 

the mass balance scenarios. 

 

b. Please refer to Northern Gateway‟s response to Federal Government 

IR 2.74a. 
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Accidents and Malfunctions (Risk of an oil spill occurring) 

 

2.75 Reference: Volume 8B B3-37, Section 3; Volume 8B-39 Section 8.1, B23-

34_TERMPOL_TDR_-

_Marine_Shipping_Quantitative_Risk_Analysis_A1Z6L8_.pd 

 

  Preamble: In section 3, the overall risk of an oil spill from marine tanker and terminal 

operations is referred to as: "comparable to other operations in other parts of 

the world with similar meteorology, oceanography and physical conditions". 

Further it is stated that the use of tethered tugs will reduce the risk by a factor of 

three. In section 8.1, the risk of a spill is referred to as "low". Volume 8C refers 

to the Qualitative Risk Analysis (QRA), which is briefly summarized in section 

3. 

 

The additional information is being requested to assist DFO in understanding 

conclusions about impacts of oil spills to marine mammals and species listed 

under SARA. 

 

  Request: a. Provide a sensitivity analysis for the QRA for key parameters, in particular 

the scaling factors. 

 

b. Provide an analysis of the predictive power of the QRA, with consideration 

to the sensitivity analysis. 

 

c. Discuss what conclusions could be made about the certainty of these 

predictions with respect to oil spills occurring from this project in Canadian 

waters for marine mammals. 

 

d. Revise the model to use estimates of total average annual tanker travel (nm) 

in coastal waters. 

 

e. Does this change the spill risk predictions? If so, describe the change. 

 

  Response: a. Chapter 7.4 of the Marine Shipping Quantitative Risk Analysis ("QRA") 

includes a sensitivity analysis.  

 

Reference: 

 

Det Norske Veritas (“DNV”). 2010. Marine Shipping Quantitative Risk 

Analysis Technical Data Report. Prepared for Northern Gateway Pipelines 

Inc. Calgary, AB.  

 

b. Please see Northern Gateway's response to Federal Government IR 2.75a).  

The sensitivity analysis completed as part of the Marine Shipping QRA 

demonstrated the conclusions are insensitive to changes in the scaling 
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factors and traffic density. They also demonstrate that independent of the 

quantitative risk predicted, one of the most effective measures to reduce risk 

is through preventing grounding by use of escort tugs. 

 

Reference: 

 

Det Norske Veritas (“DNV”). 2010. Marine Shipping Quantitative Risk 

Analysis Technical Data Report. Prepared for Northern Gateway Pipelines 

Inc. Calgary, AB. 

 

c. The Marine Shipping QRA concludes that there is low risk of a major oil 

spill occurring during the life of this Project. It follows that there is an even 

lower risk that marine mammals would be exposed to such spills associated 

with the Project. 

 

Reference: 

 

Det Norske Veritas (“DNV”). 2010. Marine Shipping Quantitative Risk 

Analysis Technical Data Report. Prepared for Northern Gateway Pipelines 

Inc. Calgary, AB. 

 

d. Please refer to Chapter 2 and 5.1.2 of the Marine Shipping QRA. 

 

Reference: 

 

Det Norske Veritas (“DNV”). 2010. Marine Shipping Quantitative Risk 

Analysis Technical Data Report. Prepared for Northern Gateway Pipelines 

Inc. Calgary, AB. 

 

e. The analysis included assessment of route length so there would be no 

change in the findings. Please refer to Northern Gateway's response to 

Federal Government IR 2.75d). 
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Assessment of Risks from Spills to Species at Risk and Migratory Birds - Marine Terminal and 

Marine Transportation 

 

2.76 Reference: Related Information Request: GOC IR 1.116 

 

  Preamble: Environment Canada continues to have concerns with respect to the selection of 

spill scenarios used for the mass balance examples. In section 10.1 of Volume 

8C of the Assessment Report, it is stated that: 

 

“Because it is impractical to assess the potential for and effects of the full 

range of spills that might occur, mass balance examples are used to 

represent spill conditions. By focusing on spill examples likely to have the 

greatest consequences and where there could be environmental effects for 

a range of components of the marine and human environments, the 

assessment encompasses any effects of lower consequence situations”. 
(emphasis added) 

 

The response to GOC IR 1.116 in the Response to GOC IR1 indicates that the 

locations of the spill scenarios were selected based on the Increased Risk Areas 

(IRAs) identified in the Marine Shipping Quantitative Risk Analysis (QRA). 

According to section 7.7 of the QRA Technical Data Report, the IRAs have 

been developed using the following steps: 

 

1. Which segments have the highest risk of a spill? 

2. Which incident type contributes most to the risk of each selected 

segment? 

3. Where along the segments is the incident most likely to occur? 

 

The selection of spill scenarios by Northern Gateway appears to be based 

entirely on the relative probabilities of different types of spills occurring along 

different portions of the route. Relative ecological consequences associated 

with various spill locations (e.g. areas with higher marine bird values) were not 

factored into the selection of scenarios. It is well understood that risk is not only 

probability, but also should include consideration of severity of consequence: 

risk = probability x consequence. 

 

Environment Canada disagrees that the spill examples chosen have included 

adequate consideration of ecological consequences. Environment Canada 

submits that the risks to the ecology of the selected spill scenarios should give 

due consideration to areas of relatively higher ecological sensitivity, where the 

consequences of a spill are likely to be higher. Scenarios should be developed 

for locations where the overall risk is higher, not just for locations of 

heightened spill probability. An example of one such area is the southern 

portion of route segment 8, which overlaps the shelf break. At this point the 

proposed shipping route is in relative proximity to (approximately 65 km from) 
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the Scott Islands, an area of high importance for a number of marine birds.  

 

Accordingly, Environment Canada requests that the proponent develop further 

spill scenarios that give consideration of areas along the marine transportation 

route that have relatively higher ecological values (including values for 

migratory birds and species at risk) and that trajectory examples be provided for 

each of these additional scenarios.  

 

Spill scenarios should include both oil / bitumen spills and condensate spills, as 

described further in IR 79 in this document. 

 

We note that other Government Participants may identify different criteria for 

determining the need to model spill scenarios that address issues relating to 

their mandate.  

 

We also note that this request is linked to IR 90 which requires spill scenarios 

be identified through consideration of the potential consequences for Aboriginal 

current traditional uses or impacts on Aboriginal rights. 

 

A stochastic modeling approach is needed to fully explore risk of spill and 

associated potential consequences. It is very difficult for a reviewer to 

determine whether or not conditions chosen during deterministic modeling 

scenarios accurately reflect potential conditions that could lead to a worst case 

scenario (which includes consequences as well as characteristics of the spill 

itself).  

 

Environment Canada notes that Northern Gateway contends that spill trajectory 

modeling is not appropriate for consequence assessment. Response to GOC 

submission for IR 1.116 (page 239) includes the statement: 

 

“Although some practitioners use trajectory models to predict longer term 

movement of a spill or stochastic models to predict probability of spill contact, 

and then assess the environmental consequences of the spill or stochastic 

simulation, Northern Gateway does not support this approach. Fingas (2011) 

and Simecek- Beatty (2011) both discuss the uncertainty associated with use of 

trajectory models and the appropriate use of these models primarily to aid in 

short-term spill response planning.” 

 

Environment Canada does not agree with this interpretation of the work of 

Fingas or Simecek-Beatty. On consultation with Fingas, his response is that at 

no time have they recommended that longer-term or stochastic modeling not be 

done, but that the uncertainty for these model results should be presented 

clearly. Simecek-Beatty (page 295) notes: “Presenting both the best estimate 

and the uncertainty in the trajectory forecast provides the decision maker the 

opportunity to support a minimum-regret decision-making strategy.” Simecek-

Beatty (2011) further recommends an ensemble approach to uncertainty 
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estimation and gives examples of managing the uncertainty in model 

predictions.  

 

Environment Canada therefore requests that Northern Gateway provide spill 

trajectory and consequence data in an integrated fashion, that ecological 

consequences be part of the overall risk assessment, as opposed to the spill 

probability-based method used by the proponent. Many examples of these sorts 

of assessments exist in the literature (see below). 

 

Environment Canada advises that the trajectory outputs provided by Northern 

Gateway to date (Appendix C, Hydrocarbon Mass Balance Estimate Technical 

Data Report) are yet to be reviewed by our scientific experts; further 

information, questions and concerns with respect to these scenarios may arise 

upon completion of this review. 

 

Environment Canada supports the proponent‟s commitment to complete and 

provide mass balance models and assessment of effects for each of the five 

scenarios described in Section 10, but for the opposite season (summer-winter 

or vice versa) to that already provided. To date, Environment Canada has not 

received this information. Furthermore, we request that trajectory examples be 

provided for these scenarios.  

 

Environment Canada supports Northern Gateway‟s commitment to provide 

additional information regarding potential region-specific effects of oil spills on 

marine birds. To date Environment Canada has not received this information. 

 

In their response Northern Gateway did not address Environment Canada‟s 

final information request in GOC IR 1.116. We continue to request that a more 

rigorous discussion regarding the long-term results of the studies for the Exxon 

Valdez Oil Spill be included the Assessment Report (as outlined in the rationale 

for GOC IR 1.116). 

 

Should the requested information not be available on or before the November 

24, 2011 deadline for Northern Gateway to respond to Information Requests 

Round 2, Environment Canada will note the information gap to the JRP and 

will consider the resulting uncertainty regarding impacts on species at risk and 

migratory birds in preparing written evidence and associated recommendations. 

 

References: 

 

Need for longer-term or stochastic modeling 

 

Fingas, M. 2011 Spill Modeling, Section 8.3 in (M. Fingas ed.) "Oil Spill 

Science and Technology", Elsevier, 198-199. Simecek-Beatty, D. 2011 Oil 

Spill Trajectory Forecasting Uncertainty and Emergency Response, Chapter 11 

in (M. Fingas ed.) "Oil Spill Science and Technology", Elsevier, 275-299. 
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Integrated spill trajectory and consequence modeling 

 

Etkin, D.S., French-McCay, D., Jennings, J., Whittier, N., Subbayya, S., 

Sounders, W., Dalton, C., Financial implications of hypothetical San Francisco 

bay oil spill scenarios: Response, socioeconomic, and natural resource damage 

costs, in proceedings of the 2005 International Oil Spill Conference, IOSC 

2005, pp. 9494-9502 

 

Etkin, D.S., McCay, D.F., Beegle-Krause, C.J., Moore, C., Michel, K. Oil spill 

risk assessment - Probability and impact analyses with future projections, 2009, 

Proceedings of the 32nd AMOP Technical Seminar on Environmental 

Contamination and Response, 2, pp. 683- 704. 

 

McCay, D.F., Whittier, N., Modeling assessment of potential fates and 

exposure for orimulsion and heavy fuel oil spills, (2005) 2005 International Oil 

Spill Conference, IOSC 2005, pp. 9336-9341. Etkin, D.S.,Analysis of 

Washington State Vessel and Facility Oil Discharge Scenarios For Contingency 

Planning Standards, ERC report to WA State Department of Ecology Spills 

Program, 2001,  

http://www.environmentalresearch.com/erc_reports/ERC_report_5.pdf, 

Accessed October 2011.  

 

Etkin, D.S., French-McCay, D., Rowe, J., Whittier, N., Subbayya, S., Asch, R., 

Borowick A., and Suárez C., Modeling Inputs and Assumptions For 

Washington State Oil Spill Scenarios Phases I and II, ERC report to WA State 

Department of Ecology Spills Program, 2005, 

http://www.environmentalresearch.com/erc_reports/ERC_report_3A.pdf, 

Accessed October 2011. 

 

Etkin, D.S., Response Cost Modeling For Washington State Oil Spill Scenarios 

Phase II, ERC report to WA State Department of Ecology Spills Program, 

2005, http://www.environmentalresearch. com/erc_reports/ERC_report_3B.pdf, 

Accessed October 2011. 

 

Etkin, D.S., Socioeconomic Cost Modeling For Washington State Oil Spill 

Scenarios: Part II, ERC report to WA State Department of Ecology Spills 

Program, 2005, http://www.environmentalresearch. 

com/erc_reports/ERC_report_3C.pdf, Accessed October 2011. 

 

  Request: Environment Canada continues to require the following: 

 

 Additional spill scenarios, the selection of which gives consideration to 

areas along the marine transportation route that have relatively higher 

ecological values. 

 

http://www.environmentalresearch.com/erc_reports/ERC_report_5.pdf
http://www.environmentalresearch/
http://www.environmentalresearch/
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 Spatio-temporal spill trajectory figures and additional model outputs 

which reflect various tidal states, winds and temperatures in each of the 

spill locations. 

 

 A more comprehensive assessment of region-specific impacts (including 

particular sensitivities) for each of the spill scenarios on bird groups. 

 

 Provision of spill trajectory and consequence data in an integrated 

fashion, with ecological consequences as part of the overall risk 

assessment (as opposed to the spill probability-based method). 

 

 Further analysis of potential chronic effects of oil exposure on marine 

birds, which considers the range of available scientific literature on the 

subject.  

 

For the purposes of its review of the environmental assessment for the Project, 

Environment Canada requires that this information be provided on or before 

November 24, 2011. 

 

  Response: Preamble 

 

Northern Gateway respectfully disagrees with the Federal Government 

reviewers‟ comments regarding the need for additional scenarios to be 

developed at this stage for the purpose of discussion in this proceeding.  The 

evidence provided in the Application materials, particularly when supplemented 

by subsequent and ongoing traditional use information, and information to be 

provided directly to the Joint Review Panel will enable a full discussion of the 

range of potential spill effects on Aboriginal interests and the marine 

environment, as well as operational and emergency response measures to 

mitigate those effects. Specific details and rationale are provided for points (a) 

through (e) below. 

 

a) Need for Additional Spill Scenarios 

 

Given the geographic area that will be transited by vessels in the Confined 

Channel Assessment Area (“CCAA”) and Open Water Area (“OWA”), the 

range of potential spill volumes, and the variety of environmental condition 

that might exist at the time of a spill, there are an infinite number of 

scenarios that might transpire in respect of spill events.  The approach taken 

by Northern Gateway in describing the effects of potential spills has been 

guided by a number of principles: 

 

 First, Northern Gateway considered that the spill scenarios selected for 

discussion should be realistic and credible. The types of incidents 

considered and realistic spill volumes were based on credible scenarios 

identified in the DNV report. 
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 Second, the development of detailed, locally-specific trajectory models 

was intended primarily to inform the preparation of spill response plans 

and associated requirements for equipment and personnel, as well as for 

use during an actual spill response (i.e., short-term prediction of spill 

trajectories to aid in spill response deployment). The models are not 

intended for assessment purposes. 

 

 Third, as is discussed later in this response (Federal Government IR 

2.76d)), the use of stochastic modelling in the assessment of potential 

spill effects associated with marine transportation does not add 

substantially to the characterization of environmental effects or the 

determination of potential significance of these effects. 

 

In the Application (Volume 8C) Northern Gateway presented the results of 

trajectory modelling for five spill scenarios.  Four involve large spills of 

10,000 m
3
, at locations throughout the CCAA and OWA.  One involves a 

much larger, 36,000 m
3
 spill in Wright Sound, within the CCAA. Effects on 

the biophysical and human environments and spill response approaches, 

specific to the location and timing of each spill scenario, were also 

provided. 

 

In Northern Gateway‟s response to Federal Government IR 116, Northern 

Gateway did, as cited by the Federal Government‟s reviewer, indicate that 

the locations of the scenarios were selected based on the Increased Risk 

Areas identified in the Marine Shipping Quantitative Analysis.  However, 

that statement was incomplete.  The factors considered in selecting these 

locations included the likelihood of a mishap.  They also took into account 

the environmental and human setting, information on which is provided 

elsewhere in the Application (Volume 8C).  As stated at p.10-3 the 

pathways developed are based on proximity to navigational hazards or to 

unique sensitive environmental features or to both. The locations selected 

were: 

 

 Emilia Island (proximate to Aboriginal communities at Hartley and 

Malsey bays);  

 

 Wright Sound (proximate to Hartley Bay, the Kayel Aboriginal 

community, and numerous Aboriginal fisheries as described in publicly 

available information);  

 

 Midway on Principe Channel (proximate to Aboriginal use areas of 

Gitxaala Nation); 

 

 Ness Rocks / Camaaňo Sound (proximate to Gitxaala Nation and 

Gitga‟at FN traditional territory and use areas); and 
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 Butterworth Rocks in North Hecate Strait (i.e., open water, 35 km west 

of Prince Rupert). 

 

Further details on the assessment of effects of oil spills on the environment 

are provided in response Federal Government IR 2.76d). 

 

b) Spatio-temporal modelling 

 

Northern Gateway has outlined an extensive list of commitments to reduce 

the chance of a spill occurring from a tanker calling at the Kitimat Terminal. 

As noted in the DNV Risk assessment, the probability of a major oil spill 

occurring is low (1 in 15,000 years); however it is impossible to eliminate 

all risk. 

 

While other specific spill scenarios could be chosen to show different 

consequences to marine birds, traditional use, or any number of receptors, 

Northern Gateway does not agree that this will result in different 

conclusions in the environmental assessment. Because vessels are moving 

through the CCAA and the OWA (i.e., they are not stationary), there is 

potential for an incident to occur anywhere along the marine transportation 

routes.  As a result, there are an infinite number of possible locations and 

conditions that could be postulated for spill scenarios. Ultimately the 

trajectory of a single spill, the spill response and its success, and the 

consequences of a spill would be influenced by on a range of factors such 

as: 

 

 the type of oil spilled 

 the exact location of the spill 

 the volume of oil spilled  

 the response and restoration actions taken 

 the weather and oceanographic conditions 

 the time of year 

 time of day 

 proximity to sensitive areas 

 

As stated by Northern Gateway in the Application (Volume 8C, Section 

1.2), “it is assumed that all areas along the Northern and Southern 

Approaches are at risk of being oiled in the event of a spill.” Northern 

Gateway has qualitatively assessed the entire Confined Channel Assessment 

Area and Open Water Area relating to the potential effects of hydrocarbon 

spills. Northern Gateway identified that there is the potential of significant 

and adverse effects on the biophysical environment and human uses (e.g., 

traditional use, other types of fishing, recreation) resulting from an oil spill. 

Depending on the spill conditions and the success of the response, effects 

could persist over the moderate to long term. Providing additional scenarios 
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will not change the prediction of effects in the environmental assessment. 

 

In the event of a tanker based spill, most of the factors that contribute to end 

consequence (i.e., type of oil, spill location, time of year, time of day, 

weather and oceanographic conditions) cannot be controlled. Through the 

vetting system and Terminal Regulations, Northern Gateway can influence 

the safety procedures for vessel transits, vessel condition and operations. 

Northern Gateway will also influence the spill response capability by 

requiring the Response Organization to have available response equipment 

and personnel beyond that required under the Canada Shipping Act. The 

Project‟s Response Organization can mitigate the consequence of a spill 

through effective response and restoration actions. 

 

To reduce the potential likelihood of a spill occurring and reduce the 

potential consequence if a marine spill were to occur, Northern Gateway‟s 

approach is focused on effective prevention, preparedness, response and 

restoration actions. Major commitments in alignment with the above 

include: 

 

 Escort all tankers in the confined channels 

 

 Require a response organization to maintain a response capability that is 

unmatched in Canada 

 

 Work with coastal Aboriginal groups along the shipping route, and 

regulators to identify sensitive marine areas, update the coastal 

sensitivity atlases and, where practicable, design Geographic Response 

Plans that address response priorities for specific areas 

 

 Work with coastal Aboriginal groups along the shipping route to 

undertake harvesting studies. These studies would provide information 

on location, volume and timing of harvest for various coastal species; 

and would provide a harvest baseline in the event of a spill that would 

aid in the determination of compensation and harvest recovery. This 

information would also augment the Geographic Response Plans.  

 

Please note that the last two commitments cited above are dependent upon a 

reciprocal willingness on the part of coastal Aboriginal groups to engage 

with Northern Gateway and to participate with Northern Gateway in such 

work.  

 

c) More Comprehensive Assessment of Regional Impacts 

 

Regional effects have been described in the Application (Volume 7C, 

Section 7 and Volume 8C, Section 8). As noted in Northern Gateway‟s 

response to Federal Government IR 2.66, Federal Government IR 2.76d), 
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and Federal Government 2.86, Northern Gateway has and will provide 

additional information on regional environmental sensitivities (e.g., 

updating of the coastal sensitivity atlases, additional marine bird and marine 

mammal surveys, a comprehensive Marine Environmental Effects 

Monitoring Program, additional Traditional Use studies, harvest studies by 

Aboriginal groups in the CCAA). Northern Gateway has also submitted a 

tabular review of the effects of oil on major groups of marine birds that has 

been submitted to Environment Canada (Attachment Federal 

Government IR 2.76); this summary will help inform this discussion. 

 

d) Assessment of Spill Trajectories and Consequences 

 

As discussed in the ESA and in earlier responses (e.g., response to Federal 

Government IR 116), Northern Gateway has identified that effects of an oil 

spill on marine biota, especially marine birds and some marine mammals 

(i.e., sea otters), would be adverse. Depending on the specific conditions of 

the spill, physical environment and biological environment, effects on the 

marine ecosystem and associated human use could be significant. Recovery 

of some components of the ecosystem and harvests may take several or 

more years. Based on the Exxon Valdez oil spill, some sensitive species or 

groups may require over a decade to recover.  

 

Environment Canada requests that an assessment of the environmental 

effects of a spill be completed based on a geographic-specific analysis of 

spill probability combined with an analysis of environmental consequences 

for areas with high probabilities for spill contact. To do this, the following 

would be required. First, a number of stochastic modelling runs would need 

to be completed for different volumes and types of oil using multiple 

locations within the CCAA (to represent the movement of a vessel through 

the CCAA and the potential for a spill to occur anywhere within the 

CCAA). While annual probabilities could be computed, it would likely be 

best to do this for specific seasons, and at least the summer inflow or the 

winter outflow periods. The mathematical prediction of oiling potential 

would then be overlaid on maps of seasonal environmentally sensitive areas 

to determine how likely it would be that oil would affect an 

environmentally sensitive or important area.  

 

While this approach has been used by some assessors to attempt to quantify 

and discuss the effects of an oil spill on the biophysical and human 

environment, Northern Gateway does not support this approach and offered 

several references that discussed the most appropriate uses for trajectory 

models. Our major reasons for not supporting this approach are: 

 

 The spill models use a grid to predict the movement of hydrocarbons. In 

the case of the Local model (i.e., the CCAA), a 400-m grid was used 

verses a 3-km grid for the Regional Model (i.e., OWA). The models use 
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multiple “slicklets” to predict hydrocarbon trajectories as opposed to a 

large spill mass. Together the trajectories of the different slicklets are 

used to predict the overall behaviour of a spill. The prediction of oil 

presence in a specific grid unit (i.e., a pixel), only indicates that a 

“slicklet” of oil may move from one pixel in to the next pixel. While the 

model can predict where each slicklet might travel based on the map 

pixels, there is no direct relationship to the volume of oil, the state of the 

oil (e.g., fresh, slick, emulsified), the specific trajectory of that slicklet 

within the pixel, or the potential for shoreline oiling.  

 

 The results of each stochastic modelling are dependent on the location 

used for the start of the modeling run. The models also employ real 

historical information on weather (e.g., temperature, wind speed and 

direction), as well as historical and predicted oceanographic conditions 

(e.g., current direction and speeds). Because the tankers will be moving 

through the CCAA and OWA, and are not stationary, multiple 

stochastic runs would be required to represent multiple locations and 

different seasons. While the output from a stochastic model differs from 

those employed in the environmental assessment, Northern Gateway 

used a similar approach in using multiple locations and seasons (some 

scenarios were in summer and some in winter). In response to a request 

from the JRP, Northern Gateway has now completed additional opposite 

season modelling for each spill scenario further increasing the number 

of spill scenarios completed. 

 

 While data is available on the regionally-important habitat areas for 

marine biota, including marine birds, this information is not at a scale 

that would be suitable for highly site-specific assessments of effects of 

oil presence and probability in a map pixel, on the environmental 

resources within the same pixel. While the coastal sensitivity atlases for 

the CCAA and OWA do contain geo-referenced environmental data 

layers on aspects such as marine bird habitat, marine fish, fishing areas 

and traditional use, these data layers are based on the coastal atlases 

prepared by Province of British Columbia in the early 1990s and are 

coarse scale information and dated. However, as noted in the 

environmental assessment and many other responses to information 

requests, Northern Gateway will update the atlases in collaboration with 

federal and provincial government agencies and coastal Aboriginal 

groups following project approval and in advance of the start of 

operations. 

 

 While maps can be produced that illustrate the probability that a slicklet 

may move through a specific area or touch a shoreline segment, as there 

is no information on actual exposure to oil (i.e., amount, weathering), 

there is no meaningful way to quantify the potential environmental 

effect (i.e., geographic scope, magnitude, duration and frequency) or to 
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assign a significance rating to that specific map unit. In absence of such 

information and equally detailed information on the geography and 

temporal behaviour of the spill in relation to environmentally-sensitive 

areas, the worst case assumption for the map unit would be that effects 

on sensitive species, resources or harvesting would be adverse and 

significant. For example, if the area was a known key habitat area for 

marine birds for the specific time of year for the spill model, there is no 

accurate method to predict the actual number of birds that would contact 

the oil slick or how they would be affected (i.e., the number of birds that 

would be killed as a result of fouling, hypothermia and/or ingestion). 

Instead, for a conservative analysis, it would have to be assumed that 

large number of the marine birds would be present and vulnerable, and 

that mortality effects on those birds would be adverse and significant. 

The end determination is therefore identical to that which is already 

predicted in the environmental assessment for Northern Gateway and in 

earlier information requests. 

 

 In any modelling of spills, there is no accurate means to assess the 

success of the spill response (e.g., oil containment, oil removal) or 

mitigation measures (e.g., use of protection booming, use of scaring 

devices to move birds away from an approaching spill) since the success 

of these measures is dependent on many of the same factors that 

influence a spill trajectory. As a result, as was done for the 

environmental assessment for Northern Gateway, a conservative 

approach would be to assume no benefit from the spill response 

measures and mitigation success (i.e., a conservative assessment). 

Again, no different conclusions would be reached from those already 

stated in the environmental assessment for Northern Gateway. 

 

 The stochastic modelling and consequence analysis will not improve the 

understanding of long-term chronic effects on marine ecosystems and 

food chains. An Ecological Risk Assessment, as was done in the 

environmental assessment for Northern Gateway, would still be required 

to better understand partitioning and persistence in the environment and 

associated chronic effects. 

 

 The completion of seasonally-specific stochastic models and an overlay 

onto same-season environmentally sensitive areas would only provide 

the probability that an area might be affected by oil.  The likelihood of 

the spill occurring would still need to be considered. While DNV did 

provide the likelihood of an oil spill incident per segment of the 

shipping routes (i.e., areas along the shipping route with similar 

operating conditions), they concluded that a major marine spill is not 

likely to occur during the life of the project. The likelihood that a spill 

will occur is an essential consideration in the assessment of adverse 

environmental effects for accidents and malfunctions. 
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Northern Gateway does not disagree with Environment Canada or others on 

the potential significance of an oil spill on marine birds, other marine biota 

and resources or harvesting. Northern Gateway believes that through 

multiple information sources, it has amply demonstrated the potential 

adverse effects of oil spills; these multiple lines of evidence include: 

 

 Mass balance modelling for seven oil spill scenarios (five in the CCAA 

and OWA and two at the marine terminal). The original modelling for 

these seven locations included a single start period (or season). Northern 

Gateway has now completed opposite season modelling for each of 

these scenarios (e.g., a summer spill at a location was modelled as a 

winter spill). Therefore, a total of 14 site-specific spill models have been 

completed. The purpose of this was to show the variability in modeled 

results at the same spill site.  

 

 The Human Health and Ecological Risk Assessment for marine 

transportation and the terminal addresses the longer-term effects on 

ecological health and human health for a 36,000 m
3
 spill in Wright 

Sound as well as smaller spills of 250 m
3
 at the terminal. 

 

 The Environmental Assessment included two different means of 

assessing potential environmental effects of spills. In the Application 

(Volume 7C and 8C), information is presented on the known acute 

(short-term) effects on the biophysical environment (e.g., water quality, 

sediment quality, plankton, benthos, marine plants, marine fish, marine 

birds, marine mammals) and the human environment (e.g., 

archaeological resources, socio-economic effects, fisheries). In addition, 

the assessment included an assessment of the environmental effects of 

each spill scenario on the biophysical and human environment. The 

assessments for each spill scenario took into account the geographic and 

temporal overlay of the spill scenario on the environmental resources in 

the same geographic and temporal boundaries. 

 

 In response to a number of information requests to date, Northern 

Gateway has provided detailed information on the acute and chronic 

effects of oil to various marine biota and human uses, including 

traditional use.  

 

 In a response to a request by Environment Canada, Northern Gateway 

has prepared a tabular summary of the effects of oil on different groups 

of marine birds. This summary has been submitted to Environment 

Canada for review. 

 

 Northern Gateway is now preparing a detailed review of the known 

effects of oil on marine birds, that will address both acute (short-term) 
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and longer term chronic effects (e.g., physiological changes). This 

summary has been submitted to Environment Canada for review. 

 

Northern Gateway also has provided numerous technical reports on the 

chemical composition of representative oil types, oil behaviour and 

weathering, mass balance modelling, spill response plans, and spill response 

measures which will assist the Government of Canada, the JRP and others 

in better understanding how a spill may behave in various environmental 

conditions, how a response might be mobilized, which spill response 

approaches might be used, and how approaches such as Net Environmental 

Benefits Analysis (“NEBA”) will be factored into the spill response plans. 

 

Given these multiple information sources, Northern Gateway respectfully 

disagrees that an environmental consequence analysis based on stochastic 

modelling will provide information that aid in better understanding the 

effects of an oil spill or the ecological significance of an oil spill. The 

conclusions on significance from a stochastic modelling and consequence 

analysis will not be different than those already stated in the environmental 

assessment. The analysis would be a costly and time-consuming 

undertaking with no corresponding benefit to the environmental assessment 

and the conclusions on the effects of oil spill effects. 

 

Northern Gateway believes that the outcome of any assessment of the 

environmental effects of a major spill in the CCAA and OWA would arrive 

at a similar conclusion of multiple adverse and significant effects to the 

marine biophysical environment and human use. What is important in 

assessing these adverse and significant effects, is the likelihood or statistical 

probability that a spill will occur during the life of the Northern Gateway 

Project. To minimize the risk of a marine oil spill, Northern Gateway has 

developed a suite of operational measures for marine transportation and the 

terminal that are unmatched in Canada. Multiple approaches will be used to 

monitor and enforce these measures and improve marine safety. 

 

e) Further Analysis of Chronic Effects 

 

Northern Gateway is compiling a review of the effects of oil on marine 

birds that will consider both short-term acute effects and longer-term 

chronic effects such as physiological changes and associated individual and 

population level effects. The review will be provided to Environment 

Canada for review and, once completed, will be provided to the JRP and the 

Government of Canada. 
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Petroleum Product Variability 

 

2.77 Reference: Physical and chemical properties of Project hydrocarbons are provided in 

Section 6 of TERMPOL Study No. 15. 

 

  Preamble: Literature values indicate considerable variability in the 

physical properties. For densities, for example: 

 

CRW condensate 0.690-0.750 g/mL 

Syncrude 0.844-0.937 g/mL 

DilBit 0.920-0.950 g/mL 

 

(from http://www.crudemonitor.ca/). Some of these products have historically 

high degrees of variability. The syncrude products in particular can have a wide 

range of densities and chemistries. As well as the detailed physical and 

chemical information already provided for examples of the three products, a 

sense of the range of variability on the products would also be helpful for 

preparedness planning and emergency response. Of particular interest are 

parameters such as density, viscosity, BTEX concentrations, PAH 

concentrations and simulated distillation curves (or yield on crude). 

 

  Request: Provide information on the range of oil physical property and chemical 

concentration variabilities of relevant petroleum products to be shipped. This 

data should include ranges for: densities; viscosities; and some chemical data 

(e.g., BTEX, PAH, simulated distillation/yield on crude). 

 

  Response: Northern Gateway does not yet know which crude oil types or blends its 

shippers will nominate on the crude oil pipeline. Northern Gateway has 

identified the following crude oils as typical types that could be transported: 

 

 Condensate (CRW) 

 Blended Bitumen (Cold Lake) 

 Synthetic Crude Oil (Syncrude) 

 

The website (www.crudemonitor.ca) has the requested information for the 

typical commodities.  Please refer to the Crude Quality Data Summary PDFs 

extracted from the website.  Please see Attachment Federal Government 

IR 2.77. 

 

http://www.crudemonitor.ca/
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Condensate Evaporation 

 

2.78 Reference: Related Information Request: GOC IR 1.101 

 

  Preamble: The response to GOC IR 1.101 in the Response to GOC IR1 provides revisions 

to the proponent's model of CRW condensate. Additional information related to 

this model is important for emergency response and preparedness planning, and 

is requested as follows: 

 

1. Models provided are graphical only and do not include parameterized 

curves. The fitted equation should be provided. 

 

2. Effects of temperature on evaporation rate have not been shown in the 

current submissions. This will need to be included in the equations for 

response and preparedness modeling. 

 

3. The new model still appears to exceed the apparent asymptotic limit of 75% 

to 80% evaporation observed in the experimental data. 

 

Plotting the original source data from page A-24 of SLRoss 2010a on the 

revised model curve would be help to understand the new model results. The 

graph should be presented as volume fraction evaporated (Fv) versus time. 

 

  Request: Provide additional information on condensate evaporation. 

 

Specifically: 

 

i) A fully parameterized model for evaporation (e.g., Fv(t)); 

 

ii) Inclusion of the effects of temperature on evaporation (i.e. the full Mackay 

et al., 1983 relationship); 

 

iii) A direct comparison of experimental data (from page A-24, SLRoss 2010a) 

with new model results provided in response to GOC IR 1.101. Data tables 

as well as graphical results should be provided. 

 

  Response: i) Attachment Federal Government IR 2.78 provides all of the data 

collected by SL Ross on the CRW condensate and includes the specific 

information requested in Federal Government IR 2.78 i), 2.78ii) and 

2.78iii). 

 

The full Mackay evaporation model is provided on page 3-5 of the 

Properties and Fate of Hydrocarbons Associated with Hypothetical Spills at 

the Marine Terminal and in the Confined Channel Assessment Area 

Technical Data Report. 
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ii) Please see Northern Gateway‟s response to Federal Government IR 2.78i). 

 

iii) Please see Northern Gateway‟s response to Federal Government IR 2.78i). 
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Larger Condensate Spill Scenario 

 

2.79 Reference: Related Information Request: GOC IR 1.103 

 

  Preamble: The response to GOC IR 1.101 in the Response to GOC IR1 included the 

statement: 

 

"Given rapid evaporation and dispersion, a large CRW condensate spill would 

typically have a limited window of surface oiling and be less persistent in sub-

tidal sediments and along shorelines compared to a diluted bitumen or synthetic 

oil spill."  

 

Environment Canada is of the view that quantitative model results would 

improve confidence in the expected persistence and effects of a large 

condensate spill, particularly in cold water where dispersion into the water 

column may be more important than evaporation. Both a fate model similar to 

the SLRoss results for both heavier oil products and chemical concentration 

data similar to the Stantec Marine Water Quality Model (MWQM) models are 

important to enable an assessment of the effects of a condensate release. This 

information will also be important for preparing emergency response plans, 

spill preparedness and ecosystem/wildlife impact assessments. 

 

Note that the concerns raised in the rationale for IR 1.12 in this document also 

hold for the expected provision of results for large condensate spills. The choice 

of scenario locations and the risk-based outputs should be used for these models 

as well.  

 

Should the requested information not be available on or before the November 

24, 2011 deadline for Northern Gateway to respond to Information  Requests 

Round 2, Environment Canada will note the information gap to the JRP and 

will consider the resulting uncertainty regarding impacts associated with a 

condensate spill in preparing written evidence and associated recommendations. 

 

  Request: Provide quantitative information on large scale CRW Condensate scenario(s) 

for ship-source spills for summer and winter seasons. 

 

  Response: As stated previously, in Northern Gateway's response to Federal Government 

IR 103, condensate is expected to disperse and evaporate readily following a 

spill. This fate is quantitatively supported by the SL Ross Technical Data 

Reports (SL Ross 2010a; 2010b) in the evaporation and dispersion estimates for 

all four seasons. The weathering models estimate that even large condensate 

spills would likely evaporate and disperse quickly (i.e., in less than 24 hours). 
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Oil aggregate formation and submergence 

 

2.80 Reference: Related Information Requests: GOC IR 1.105 and 1.106 

 

  Preamble: The SLRoss fate model (SLRoss 2010a) used for spill assessment and response 

strategies planning does not appear to include oil-suspended particulate matter 

(SPM) interactions for either deepwater or near-shore conditions. The Stantec 

MWQM (Stephenson et al., 2010a) does appear to include a limited accounting 

of oil-SPM interactions, but does not appear to include observed enhancements 

of oil dispersion in the presence of SPM. The response to GOC IR 1.97 in the 

Response to GOC IR1 included the statement:  

 

"Inclusion of this process [oil-sediment interaction] in the spill model would 

result in a more rapid assimilation of the oil and thus the existing modeling can 

be considered conservative from this perspective." 

 

However, this rapid assimilation of oil is of concern as it likely underestimates 

oil portioning to sensitive benthic and near-shore sediments in both existing 

models. Suspended particulate matter is known to enhance oilsediment 

aggregate (OSA)/oil-mineral aggregate (OMA) formation and to increase 

dispersion of the oil. This factor does not appear to be accounted for in either 

the SLRoss or MWQM models. Environment Canada requests that dispersion 

enhancement effects by suspended sediment be included in the fate and water 

quality models, and that the sunken oil fate be included in the SLRoss fate 

model results. 

 

Further, note that Appendix D-1 of Stephenson et al., 2010 presents total 

suspended solids and turbidity for water samples for some, but not all of the 

spill scenario locations. As well as this information, sediment size distribution 

was also requested in GOC IR 1.105; this information has not been provided. 

For model calculations, a size distribution of suspended sediments is ideally 

desirable, though volume mean diameter (VMD) and the 95% volume (V95) 

would also be very useful. 

 

  Request: Provide further information on suspended particulate matter (SPM)-oil 

interactions, as it relates to oil submergence and persistence in sediment, 

including indicating suspended sediment size distribution and the fraction of 

submerged oil in the fate models. 

 

  Response: The trajectory and weathering models currently applied to the Project scenarios 

do not account for oil-sediment interactions. As stated previously, Northern 

Gateway considers this to be a conservative approach for the use of these 

models. Northern Gateway does not have the information requested. 
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Inconsistencies between fate and effects models 

 

2.81 Reference: Related Information Request: GOC IR 1.112 

 

  Preamble: The oil fate information between the SLRoss and Stephenson et al. Marine 

Water/Sediment Quality Models provided is unclear from the information 

provided. 

 

For example, for the scenario of 36,000 m3 in Bitumen Spill at Wright Sound 

during Summer, the mass balances for the two models at 15 days following the 

hypothetical release indicate: 

 

SLRoss, 2010a   Stephenson et al 2010b (est) 

Evaporated             17%  Atmosphere  17% 

Surface  1%  Intertidal Sed T 73% 

Ashore             76%  Intertidal Sed P 4-5% 

Water Column  6%  Subtidal Sed.  5-6% 

 

While the evaporated/atmosphere and ashore/intertidal fates appear to agree in 

both models reasonably closely, it is unclear how to interpret the Water 

Column/Subtidal Sed. results. The SLRoss result does not account for sinking, 

while the MWQM does. In addition, the full data set on oil fates from the 

MWQM results are not shown for all spill scenarios in Stephenson et al., 

2010b. 

 

Environment Canada requests the MWQM results (for total oil) for all spill 

scenarios in similar form to those presented for the SLRoss results in the tables 

of Section 12 of TERMPOL Study No. 3.15, with total oil percentage 

allotments to each fate compartment. Environment Canada requests an 

explanation as to how the two sets of model results correspond. 

 

  Request: Provide fate information (similar to tables 12-1, 12-3, etc. in the TERMPOL 

Study No. 3.15) for the MWQM model results.  

 

Provide interpretation of the correspondences between SLRoss fate and 

MQWM models. 

 

  Response: Please see Figures A1-1 to A1-6 in Attachment A1 to Appendix A of the Risk 

Assessment of Hypothetical Spill Examples at the Kitimat Terminal and in 

Wright Sound Technical Data Report.  Mass balance figures for surface slick, 

evaporation, dissolved, and sedimented hydrocarbon constituents, and total 

product, for two Kitimat Terminal scenarios (condensate and diluted bitumen), 

and the Wright Sound scenario (diluted bitumen) are provided. 

 

The two models were developed independently, for different purposes, and 
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represent different processes.  The SL Ross weathering model, in association 

with Hayco trajectory model, tracks the evaporation, dispersion and 

impingement of oil on shorelines.  The Stantec model is intended to provide 

concentrations of individual hydrocarbon compounds or fractions in water and 

sediment from which the potential toxic effects on fish and other marine fauna 

and flora can be predicted.  It is not appropriate to make direct comparisons 

between the two models. 
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Provision of Samples for Assessment and Future Research 

 

2.82 Reference: None. 

 

  Preamble: Environment Canada has a long-standing commitment to research in the fate, 

behaviour and impacts of spills in the environment. Key to this activity is 

obtaining samples of the commercial products transported in Canada. It is 

therefore requested that samples of each major type of product to be shipped by 

marine vessel or by the pipeline be provided to Environment Canada for further 

testing and assessment.  

 

These samples would be used to improve spill preparedness and emergency 

response of possible releases of these products, as well as for evaluations of 

effects and impacts on wildlife and other species. 

 

  Request: Provide samples of examples of all types of products (e.g., condensate, 

syncrude, dilbit) proposed to be transported by marine traffic and in the 

Northern Gateway pipelines. A minimum of 200L of each product is required. 

 

  Response: As noted in the rationale provided by Environment Canada in Government of 

Canada IR 2.77, the chemical and physical properties of hydrocarbons 

(including blended oils) may show considerable variability. For the purpose of 

the Application, Northern Gateway has assumed that the Project will primarily 

transport condensate, synthetic crude oil and diluted bitumen. Northern 

Gateway has therefore completed physical and chemical testing for: 

 

 Syncrude synthetic light oil (SYN)  

 CRW condensate (CRW)  

 Cold Lake bitumen diluted with condensate (CLB)  

 MacKay River heavy bitumen diluted with Suncor synthetic light oil 

(MKH)  

 

There may be variance in the types and specifications of crude oil that will be 

shipped on Northern Gateway. However, Northern Gateway believes the 

commodities referenced above are representative of the crude oil that will be 

transported on the pipelines. Northern Gateway will update this information as 

it is available.  

 

Canadian producers own the products requested and therefore any samples 

would have to be obtained from them. Northern Gateway is prepared to meet 

with representatives of Environment Canada to facilitate the acquisition of 

samples. 
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Effects of spills on vegetation and tree growth 

 

2.83 Reference: Vol. 7B, Section 7.6 (Effects of Hydrocarbon Spills on the Biophysical 

Environment: Vegetation), p. 7-11 to 7-13 Northern Gateway Response to 

Federal Government IR No.1 - IR#92, p.196-7. 

 

  Preamble: Issue: Lack of information regarding response/impacts of forest ecosystems to 

crude oil spills during pipeline operation. Fed Govt IR #92 was not fully 

addressed in Round 1. The revisions to the Vegetation TDR, referenced by the 

Enbridge in its response to IR#92, cannot be located. 

 

The respective potential impact areas within the 1-km routing area or potential 

downslope impact zones require mapping. Volume 7B lacks detailed 

information regarding the effects of an oil spill on northern forested 

ecosystems. This information is either not known or unavailable, and merits 

further investigation. 

 

Enbridge has given much more attention to, or has much more expertise at its 

disposal for, addressing marine and aquatic impacts than terrestrial (especially 

forested rather than agricultural) ecosystem impacts.  

 

Knowing the potential impact ratings for all areas of the PEAA is necessary to 

assess the potential environmental impacts of an oil spill on forested 

ecosystems. 

 

  Request:  NRCan requests that Enbridge provide the revisions to the Vegetation TDR 

references in IR#92. 

 

 NRCan requests that Enbridge provide estimates of potential forest impact 

areas, as classified by low, medium and high sensitivity within the 1-km 

routing area; provide same for potential downslope impact zones for a given 

full- bore uncontained spill of a volume corresponding to that which release 

before shut-off procedures are engaged. 

 

  Response: The revised tables of the relative vulnerability of northern forest ecosystems in 

the Project Effects Assessment Area (“PEAA”) from Federal Government 

IR 1.92 are provided in the following attachments: 

 

 Attachment 1 Federal Government IR 2.83 

Table 3-2 (Rev 1) Ecosite Phases in the Eastern Alberta Plains 

 

 Attachment 2 Federal Government IR 2.83 
Table 3-6 (Rev 1) Ecosite Phases in the Southern Alberta Uplands 
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 Attachment 3 Federal Government IR 2.83 
Table 3-12 (Rev 1) Site Series in the PEAA in the Alberta Plateau 

 

 Attachment 4 Federal Government IR 2.83 
Table 3-18 (Rev 1) Site Series in the Rocky Mountains 

 

 Attachment 5 Federal Government IR 2.83 
Table 3-25 (Rev 1) Site Series in the Interior Plateau 

 

 Attachment 6 Federal Government IR 2.83 
Table 3-32 (Rev 1) Site Series in the Coast Mountains 

 

 Attachment 7 Federal Government IR 2.83 
Table 3- 39 (Rev 1) Site Series – Kitimat Terminal 

 

The relative vulnerability of northern forest ecosystems in the REAA is similar 

in that upland forests are more sensitive than wetlands or riparian areas as 

shown in: 

 

 Attachment 8 Federal Government IR 2.83 
Table 8-61(Rev 1) Effects on Vegetation Classes in the REAA 
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Effects of spills on tree growth and ecosystem productivity 

 

2.84 Reference: Vol. 7B, Section 7.6 (Effects of Hydrocarbon spills on biophysical 

environment: Vegetation)  

 

Northern Gateway Response to Federal Government IR No. 1 p. 198 # 93 

 

  Preamble: Issue: Enbridge did not address the original request. Enbridge did not provide 

an adequate evaluation of the potential impacts of hydrocarbon spills on tree 

growth and ecosystem productivity. Furthermore, there is no indication that 

Enbridge will to support further study or research in this area. 

 

The Project will pass through over 7000 ha of forest. Hydrocarbon spills could 

affect tree growth and ecosystem productivity, both within and beyond the 1-

km routing area. 

 

  Request: NRCan requests that Enbridge provide an evaluation of the impacts of an oil 

spill on tree growth and survival responses of tree species located in the Project 

Effects Assessment Area. 

 

  Response: The potential impacts of condensate and diluted bitumen spills on tree growth 

and survival of tree species located in the Project Effects Assessment Area 

(“PEAA”) will depend on several factors including type of hydrocarbon, 

volume of spill, geography, weather, time of year and vegetation species as 

discussed in the Application (Volume 7B, Section 7.1). 

 

As described in the Application (Volume 7B, Section 7.6), condensate is a more 

toxic hydrocarbon due to penetration of the tissues, interference with metabolic 

and photosynthetic processes and ability to dissolve the waxy cuticle allowing 

excessive water loss.  The heavier non-volatile fraction (bitumen) may coat 

leaves and stems, which can prevent gas exchange and photosynthesis causing 

mortality.  Partial coating could reduce photosynthetic activity but would allow 

the vegetation to survive. 

 

In wetlands, riparian types and areas of high water table, hydrocarbons float 

causing direct mortality to above ground parts.  However, root systems below 

the water table typically survive and regenerate above ground vegetation the 

next growing season.  

 

Based on the higher toxicity of condensate and the protection provided by high 

water tables, upland forest tree species are estimated to be relatively more 

susceptible to reduced growth and limited survival than  riparian/wetland tree 

species as a result of spills (Attachment Federal Government IR 2.84). 
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ABORIGINAL 

 

Aboriginal engagement 

 

2.85 Reference: Exhibit B2-26, Volume 5A, Section 2.3, Pages 2-3 and Exhibit B22-27, 

Volume 4, 2010 Update, Appendix P: Sample Project Fact Sheets, pdf pages 

39-46 (Fact Sheets on Aboriginal Engagement, Aboriginal Benefits, Aboriginal 

Traditional Knowledge). 

 

  Preamble: The Applicant indicates that "Northern Gateway's Aboriginal engagement 

program is based on principles to: …identify and pursue Aboriginal group 

participation in the Project through community and economic development 

initiatives…" Since Aboriginal engagement activities began on the Project in 

2002, the Applicant has provided funding to Aboriginal groups for community 

and/or economic development initiatives and for community investment 

contributions. 

 

The Government of Canada would like additional information regarding 

economic benefits for Aboriginal groups/communities associated with the 

project. 

 

  Request: Provide detail regarding the amount of direct funding to date that has been 

provided to Aboriginal groups for community and/or economic development 

initiatives and for community investment contributions as well as an estimate of 

future funding for these initiatives. 

 

  Response: To date, Northern Gateway has provided over $8 million in protocol and 

capacity agreement funding to Aboriginal groups.  While a primary purpose of 

the funding and corresponding agreements is to ensure that groups have the 

capacity to receive Project information and to thoroughly evaluate it, the 

funding has also contributed to general revenue and employment for different 

groups and in certain agreements, to the facilitation of future Project economic 

participation by Aboriginal groups.  

 

In addition to the above amounts, to date, Northern Gateway has contributed 

over $2 million to various community investment initiatives.  Additional 

monies have been budgeted for future community investment in 2012. 

 

Northern Gateway has also committed and budgeted incremental funds in the 

amount $1.5 million for a pending capacity assessment, development and 

training initiative.  

 

In addition to the above arrangements which have or will contribute near-term 

benefit, Northern Gateway has entered into a number of equity participation 

agreements and construction related benefits arrangements which will position 
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Aboriginal groups for more material and sustainable economic benefit, should 

the Project receive required regulatory approvals and proceed to construction 

and operation . 

 

Lastly, should the Project receive regulatory approval, Project operations will 

be guided by the Enbridge Corporate Social Responsibility (“CSR”) Policy in 

relation to future community investment opportunities and community access to 

various CSR initiatives.  Proposals for community investment and CSR 

program participation will be reviewed on a case by case basis.   
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Aboriginal Consultation 

 

2.86 Reference: Northern Gateway Response to Federal Government IR No. 1 and Response to 

JRP 5.9 

 

 

  Preamble: This request pertains to Aboriginal groups' interests and concerns in relation to 

water crossings and water courses associated with the Project, where an 

approval or leave from Transport Canada (pursuant to the Navigable Waters 

Protection Act or the National Energy Board Act) will be required for the 

proposed pipeline crossings, transmission line crossings, permanent and 

temporary bridge crossings, and the proposed ship berth. Transport Canada's 

mandate includes protecting the public right of safe navigation and ensuring 

that works are properly sited and marked to reduce any identified risk to 

navigational safety for all users. 

 

Transport Canada's interests include whether the proposed project has any 

impact on the navigational use of the waterways by Aboriginal groups, or on 

traditional activities of Aboriginal groups related to an approval or leave sought 

from Transport Canada. The comments will provide insight as to the concerns 

that they have with respect to potential adverse impacts of the proposed project 

on their traditional uses and potential or established Aboriginal or treaty rights. 

 

  Request: Please indicate whether Enbridge has discussed specific concerns with any of 

the identified potentially affected Aboriginal groups related to potential adverse 

impacts on potential or established Aboriginal or treaty rights, as they relate to 

Transport Canada's mandate (i.e. any works to be built or placed in, on, over, 

under, through or across any navigable water located at water courses and water 

crossings and where approval/leave by Transport Canada will be required). 

 

Transport Canada requests that Enbridge provide details on any specific 

concerns raised by the Aboriginal groups related to potential or established 

Aboriginal or treaty rights in relation to any approval or leave sought from 

Transport Canada. 

 

For example, the specific issues and concerns of the Driftpile First Nation, as 

reflected in the Northern Gateway Response to Federal Government IR No. 1, 

are very general in nature. Specific issues and concerns described under 

Traditional Land and Culture (page 200), Aboriginal and Treaty Rights (page 

205), Watercourse Crossings and Environmental Effects on Water Sources 

(page 209), for example, are not sufficiently detailed to determine the nature of 

the concern being expressed, how it may relate to a particular Crown conduct, 

and whether the proposed mitigation measure will address the concern. 

Outstanding questions include: which watercourses are of concern to the 

Driftpile First Nation; and what are the First Nation's specific concerns with 
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regard to this crossing (e.g., related to harvesting of plants or animals, water 

quality, burial sites, etc.). 

 

TC would appreciate more detailed information on the concerns identified, and 

any specific measures taken by Enbridge to address these concerns. If Enbridge 

is not able to provide specific information at this time, please indicate when 

Enbridge will be in a position to do so. 

 

  Response: Northern Gateway has not yet discussed the particulars of navigable water 

crossing applications with Aboriginal groups as the need for those applications 

(and content thereof) cannot be ascertained at this stage of Project development.  

We can advise that during the course of discussions generally few if any 

concerns have been raised regarding impact on river navigation, including 

impacts on the exercise of Aboriginal or treaty rights in respect of navigation of 

watercourses. 

 

The example provided regarding the Driftpile First Nation is indicative of the 

generality of concerns often communicated during the ATK process. 

 

As discussed in the Application during detailed route selection, Northern 

Gateway will provide an opportunity for participating Aboriginal groups to 

review the specific routing proposed.  This will include an opportunity to 

review exact crossing locations.  If issues are raised regarding navigation 

impacts, they will be addressed and should residual questions remain, Transport 

Canada will be advised of same.  

 

For a general discussion of how Northern Gateway has approached the 

assessment of Project effects on Aboriginal rights and interests, please see 

Attachment Federal Government IR 2.86. 

 



Northern Gateway Response to Federal Government IR No. 2 

Page 206 of 214 

ENB LL 24059731 
 

 

Aboriginal Consultation 

 

2.87 Reference: Volume 3, Section 11: System Operations 

 

  Preamble: The proposed pipeline corridor will impact a number of different jurisdictions 

(federal, provincial, municipal, county and First Nation communities). These 

jurisdictions may need to consider the potential risks; emergencies and hazards 

associated with this proposed project and develop the capacity to respond, as it 

relates to their anticipated role. 

 

The Government of Canada requires more information on emergency response 

strategies, as they relate to reserve and other federal lands. 

 

  Request: 1. Describe the role of Enbridge in relation to the role of the various 

jurisdictions in emergency response. 

 

2. How will First Nation capacities issues be addressed by Enbridge with 

regards to emergency response and emergency response planning? 

 

  Response: 1. Please refer to Northern Gateway‟s response to Coastal FN IR 2.14. 

 

In addition, information regarding communicating and working with 

municipalities has been discussed in response to District of Fort St. 

James IR 4.b, Fort St. James Sustainability IR 1.4.6, Fort St. James 

Sustainability IR 1.6.2-4, and Fort St. James Sustainability IR 1.6.6.  

 

2. Similar to current practice along Enbridge‟s mainline system where 

local jurisdictions are trained and equipped to participate in emergency 

response activities, Northern Gateway will work with local First Nations 

to assess existing capacities and to ensure there is sufficient capacity to 

respond to emergencies.   

 



Northern Gateway Response to Federal Government IR No. 2 

Page 207 of 214 

ENB LL 24059731 
 

 

Aboriginal Consultation 

 

2.88 Reference: Volume 6A: Environmental and Socio-Economic Assessment (ESA) - Pipelines 

and Tank Terminal, Section 12: Hydrogeology 

 

  Preamble: To date the information provided has contained some information on the 

impacts of potential full-bore rupture releases and spill extents. These maps are 

useful for showing surface movement of spills but not subsurface spill extents. 

 

First Nation communities and other residents downstream from a pipeline 

rupture may experience movement of contaminants into their drinking water 

source, by surface migration then permeation in groundwater or directly into 

surface water sources. 

 

  Request: 1. Provide detailed information on the potential for underlying aquifers 

connected to the drinking waters sources to receive contaminants from 

ruptures (i.e. aquifer characterization) and include a description of all 

vulnerable drinking water sources along the pipeline corridor. 

 

2. Provide more information on where First Nation communities and other 

residents get their drinking water from (i.e. public utility, ground water or 

surface water) to determine the extent to which they may be affected by a 

pipeline rupture. 

 

3. Describe proposed mitigative measures for managing the contamination 

risks associated with drinking water sources. 

 

 

  Response: 1. Northern Gateway provided modeling results (including 1:25000 scale 

maps) that described potential hydrocarbon release volumes onto 

consequence areas and mapped their geographical extent, on land and water 

(see Northern Gateway Response to Request for Additional Information, 

March 2011), along the entire length of the proposed pipeline route. 

 

Consequence areas included water use licenses related to human 

consumption and other uses (e.g., industrial, agricultural). In Alberta, water 

license data were obtained from Alberta Environment. This includes both 

ground water and surface water intake locations for all purposes with 

sufficient attribute information on licenses to allow Northern Gateway to 

segregate licenses by purpose, such as human consumption. 

 

In British Columbia, water license data were obtained from GeoBC‟s data 

discovery provincial government service. The data included:  

 

• British Columbia points of diversion such as licensed surface water 
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intake sites for all purposes but excludes groundwater intakes  

 

• Water intake extraction points for human consumption such as for 

human drinking water systems under the authorization of a Health 

Authority in BC. The information includes both surface and 

groundwater sources but does not include storage or treatment facilities.  

 

2. Drinking water sources for First Nations communities and other residents 

include public utilities, ground water and surface water sources (see 

Northern Gateway Response to Request for Additional Information, March 

2011). 

 

3. Proposed mitigative measures for managing the contamination risks 

associated with drinking water sources including groundwater and surface 

water sources are addressed in sections 6 and 7 of the General Oil Spill 

Response Plan (March 2011). 
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Aboriginal Consultation 

 

2.89 Reference: Vol 8B, Sect. 12.5.2, 12.6.3, 12.6.4, 12.9. 

 

 

  Preamble: The ability for coastal first nations to have safe and secure access to fishing 

grounds should be considered. The primary mitigation measure proposed is the 

establishment of a Fisheries Liaison Committee. 

 

The additional information is being requested to assist DFO in understanding 

the potential impacts of the project. 

 

  Request: 1. Indicate whether and how spatial patterns of aboriginal fisheries have been 

considered. 

 

2. Provide evidence of consultation regarding the access to fishing grounds. 

 

3. Provide evidence of consultation regarding the proposed liaison committee. 

 

4. Indicate what, if any, data may be collected in the future to assist in 

assessing impacts or the success of mitigation measures. 

 

 

  Response: Preface: 

 

As discussed in the Marine Fisheries Technical Data Report (Watson and 

Vaughan 2010, Marine Fisheries Technical Data Report, Section 4: Results of 

Baseline Investigations for Food, Social and Ceremonial Fisheries (“FSC”)) the 

principal sources of data were derived from secondary sources including open 

and published literature, websites and  DFO statistical data.  The importance of 

FSC fisheries was recognized at the earliest stages of Project assessment as 

indicated in assessment volumes (Application (Volume 6B, Section 13.1 and 

8B, Section 12.1)). 

 

To date and with the exception of the Kitselas First Nation and the Gitxaala 

Nation Traditional Use Studies ("TUS"), no other TUS have been completed 

that contain information on FSC fisheries. Several coastal Aboriginal groups 

are now undertaking or have recently signed agreements including plans to 

conduct TUSs (see Northern Gateway's response to Federal Government 

IR 2.86). 

 

Northern Gateway continues its efforts for offering to engage with coastal 

Aboriginal groups on this important fishery, although engagement has varied 

contingent upon interest and preferences of individual communities.  As 

indicated in Northern Gateway‟s response to the Haisla Nation IR 1.67 (Effects 
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of Hydrocarbons on the Biophysical Environment), some communities have 

declined to participate, some have been interested in simply receiving 

information about the Project from Northern Gateway, while others have been 

engaged more comprehensively. 

 

 

1. Northern Gateway recognizes the importance of FSC fisheries for 

Aboriginal individuals and communities. It also recognizes there are at least 

two factors to consider with respect to identifying the spatial patterns of 

Aboriginal fisheries.  First, there is a wide range of vertebrate and 

invertebrate species sought by Aboriginal groups and, second, the patterns 

of fishing for these species is expected to vary among Aboriginal groups 

due to their location relative to the abundance and availability of species for 

harvest.  In addition, different clans or units within a nation may harvest 

from specific areas with a traditional territory (e.g., Calliou 2010). 

 

The completion of TUS reflecting meaningful engagement and consultation 

with Aboriginal groups is the principal mechanism by which Northern 

Gateway can evaluate more specifically the spatial patterns associated with 

FSC fisheries.  In addition, Northern Gateway has committed to fund 

harvest studies for coastal aboriginal groups to better understand the 

location of harvests, the type and amount of resources harvested, the timing 

of the harvest and the quality of the harvest. 

 

As time progresses, Northern Gateway expects to be able to gather this 

information from Aboriginal groups, assuming they participate in the TUS 

process and the harvest study.  Northern Gateway realizes it may not be 

possible to gather this information at the same time nor to the same level for 

all Aboriginal groups.  Nor in all cases, may it be possible to gather this 

information within the timeframe of the JRP process.  Consequently, this 

will be a gradual process where Northern Gateway and Aboriginal groups 

work together to complete TUS and the harvest studies, and through that 

process gain a more comprehensive understanding of the spatial distribution 

of FSC fisheries. 

 

The proposed Fisheries Liaison Committee ("FLC") would be a useful 

framework for identifying FSC fishing areas and seasons (see Northern 

Gateway‟s response to JRP IR 8.11). This information would be used by the 

FLC to minimize conflicts between Project activities and FSC fishing, 

further refine environmental and site-specific values based on site-specific 

information, and develop response plans and mitigation strategies on a 

geographical scale reflective of the spatial distribution of FSC fisheries.  

The FLC would also address the issue of damage to fishing gear (e.g., how 

reported and assessed, appropriate compensation or replacement). 

 

2. Aboriginal Traditional Knowledge studies have been completed or in 
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progress with coastal First Nations, including Kitselas Band Council, 

Kitsumkalum Indian Band, Kitamaat Village Council (Haisla Nation) and 

Gitxaala Nation. Access to fishing grounds is a component of these studies. 

Northern Gateway remains committed to working collaboratively with 

coastal First Nations to avoid Project effects, and to develop suitable 

mitigation measures that will promote ongoing safe and secure access to 

fishing grounds throughout the life of the Project. 

 

In addition, Northern Gateway will continue to offer technical meetings 

with coastal First Nations on the matter of access to fishing grounds.  

 

3. The FLC concept is discussed in the May 2010 application and associated 

Project materials. There has been no formal engagement specific to the FLC 

to date. Northern Gateway looks forward to such discussions in the future 

with the DFO, participating Aboriginal groups, and others with interest in 

marine fisheries.  

 

4. For mitigation measures to succeed, there should first be an understanding 

of existing conditions and a clear concept of potential effects that might 

occur under different scenarios and circumstances. The environmental 

assessment volumes for this Project have assessed the potential effects for a 

broad range of Project activities as indicated in the Application (Volumes 

6B, Section 13.7 and Volume 8B, Section 13.10). As appropriate, Northern 

Gateway will develop follow-up programs for monitoring the potential 

effects of the Project on marine fisheries, including the FSC fisheries.  

 

The greatest potential for managing and mitigating Project effects to FSC 

fisheries will be to obtain specific data on the nature and spatial distribution 

of FSC fisheries through the TUS and the harvest studies.  A good example 

of the nature and value of such information is provided in the Calliou 

(2010) report done on behalf of the Gitxaala Nation.  In addition to specific 

input from Aboriginal groups on mitigation measures to minimize conflicts 

between vessel movements and the FSC fisheries, the FLC would provide a 

framework from which recommendations to mitigate and/or avoid adverse 

effects could be implemented. 

 

Northern Gateway is committed to an ongoing process for Aboriginal 

engagement and completion of TUS.  Cooperation and willing engagement 

from Aboriginal groups is needed to meaningfully move forward and ensure 

the success of any mitigation measures applied.  

 

References: 

 

Calliou Group. 2011. Gitxaala Nation Use Study:  Enbridge Northern 

Gateway Environmental Assessment. Final Report. 
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Aboriginal Consultation 

 

2.90 Reference: Related Information Requests: 

 

GOC IR 1.118 (Aboriginal IR - Whole of Government) 

GOC IR 1.116 (Assessment of risks from spills to species at risk and migratory 

birds - marine terminal and marine transportation) 

 

  Preamble: In the second part of GOC IR 118, additional analysis was requested regarding 

how Aboriginal groups could be impacted by spills from the pipeline, the 

marine terminal or from tankers. In particular, information was requested that 

would enable assessment of Project impacts on potential or established 

Aboriginal or Treaty rights.  

 

Information was also sought concerning proposed mitigation measures. To date, 

the requested information has not been received. Furthermore, similar to IR 76, 

there are concerns with respect to the selection of spill scenarios used for the 

mass balance examples. In section 10.1 of Volume 8C of the Assessment 

Report, it is stated that: "Because it is impractical to assess the potential for and 

effects of the full range of spills that might occur, mass balance examples are 

used to represent spill conditions. By focusing on spill examples likely to have 

the greatest consequences and where there could be environmental effects for a 

range of components of the marine and human environments, the assessment 

encompasses any effects of lower consequence situations". (emphasis added) 

 

The response to GOC IR 1.116 in the Response to GOC IR1 indicates that the 

locations of the scenarios were selected based on the Increased Risk Areas 

(IRAs) identified in the Marine Shipping Quantitative Risk Analysis (QRA). 

According to section 7.7 of the QRA Technical Data Report, the IRAs have 

been developed using the following steps:  

 

4. Which segments have the highest risk for an oil spill? 

5. Which incident type contributes most to the risk of each selected segment? 

6. Where along the segments is the incident most likely to occur?  

 

Thus, the selection of spill scenarios appears to be based entirely on the relative 

probabilities of different types of spills occurring along different portions of the 

route. Relative Aboriginal interests associated with various spill locations (e.g. 

areas with higher frequency of current traditional uses such as shellfish 

harvesting) were not factored into the selection of scenarios. It is well 

understood that risk is not only probability, but also should include 

consideration of severity of consequence: risk = probability x consequence. 

 

Accordingly, it is requested that the proponent develop further spill scenarios 

that give consideration of areas along the marine transportation route that have 
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relatively higher concentrations of current traditional uses and / or claimed and 

acknowledged Aboriginal rights.  

 

Should the requested information not be available on or before the November 

24, 2011 deadline for Northern Gateway to respond to Information Requests 

Round 2, the information gap will be noted to the JRP and the resulting 

uncertainty regarding impacts on Aboriginal interests will be considered in 

preparing written evidence and associated recommendations. 

 

  Request: The following information is requested: 

 

1. Additional spill scenarios, the selection of which gives consideration to 

areas along the marine transportation route that have relatively higher 

values from the perspective of asserted and acknowledged Aboriginal rights 

and title as well as traditional uses.  

 

2. A more comprehensive assessment of region-specific impacts (including 

particular sensitivities) for each of the Aboriginal groups on the marine 

shipping route. 

 

For the purposes of reviewing the environmental assessment for the Project, it 

is requested the information be provided on or before November 24, 2011. 

 

  Response: 1. Given the geographic area covered by the Confined Channel Assessment 

Area (“CCAA”) and Open Water Area (“OWA”), the range of potential 

spill volumes, and the variety of environmental conditions that might exist 

at the time of a spill, there are an infinite number of scenarios that might 

transpire in respect of spill events.  The approach taken by Northern 

Gateway in describing the effects of potential spills has been guided by a 

number of principles.  First, Northern Gateway considered that the spill 

scenarios selected for discussion should be realistic and credible.  Second, 

the primary usefulness of trajectory modelling is during actual spill 

response, and secondarily in the depiction of how a spill might spread given 

specified parameters.  Third, the use of stochastic trajectory modelling in 

environmental assessments is counterproductive.   

 

 In the Application (Volume 8C) Northern Gateway presented the results of 

trajectory modelling for five spill scenarios.  Four involve large spills of 

10,000m
3
, at locations throughout the CCAA and OWA.  One involves a 

much larger, 36,000m
3
 spill in Wright Sound, within the CCAA. 

 

 In its response to Federal Government IR 116, Northern Gateway did, as 

cited by the Federal Government‟s reviewer, indicate that the locations of 

the scenarios were selected based on the Increased Risk Areas identified in 

the Marine Shipping Quantitative Analysis.  That statement was incomplete.  

The factors considered in selecting these locations included the likelihood 
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of a mishap.  However, they also took into account the environmental and 

human setting, information on which is provided elsewhere in the 

Application (Volume 8C).  As stated at p.10-3 the pathways developed are 

based on proximity to navigational hazards or to unique sensitive 

environmental features or to both.   

 

 The locations selected were Emilia Island (proximate to Aboriginal 

communities at Hartley and Malsey Bays), Wright Sound (proximate to 

Hartley Bay, the Kayel Aboriginal community, and numerous Aboriginal 

fisheries as described in publicly available information); midway on 

Principe Channel (proximate to Aboriginal use areas of Gitxaala Nation), 

and Camaaňo Sound (proximate to Gitxaala Nation and Gitga‟at FN 

traditional territory and use areas).  The fifth location – at Butterworth 

Rocks in North Hecate Strait is located in open water, 35 km west of Prince 

Rupert.  

 

 Based on the information available to it, Northern Gateway describes, for 

each of these examples, potential spill effects, conservatively assuming that 

there is no mitigation. 

 

 In summary, Northern Gateway respectfully disagrees with the Federal 

Government reviewers‟ comments regarding the work done to date, and the 

need for additional scenarios to be developed at this stage for the purpose of 

discussion in this proceeding.  The evidence provided in the Application 

materials, particularly when supplemented by subsequent and ongoing 

traditional use information, and information to be provided directly to the 

Joint Review Panel will enable a full discussion of the range of potential 

spill effects on Aboriginal interests, and measures to mitigate those effects. 

 

 Northern Gateway notes the associated request for additional modelling of a 

spill event some 65 km from the Scott Island Marine Bird Sanctuary area 

located north of Vancouver Island. It is understood and acknowledged that 

this sanctuary is of high environmental value, and that additional data 

collection by project proponents such as Northern Gateway would be of use 

in future management efforts.  However, given the location of the area in 

relation to the Northern Gateway Project, and the shipping activities that 

could occur in relation to the Project, as well as the extremely low 

probability of an accident in this area, Northern Gateway does not believe 

that the request for additional spill modeling and assessment at that location 

is reasonable. 

 

2. Please refer to Northern Gateway's response to Federal Government 

IR 2.86. 
 

 


