
 

Site C Environmental Impact Statement Review: 

Interim Report 

 

 

 

Prepared For:  

Peace River Regional District Board of Directors 

March 13, 2013 

 

 

 

 

Prepared By: 

 

_________________________ 

W. Beamish Consulting Ltd. 

 

__________________________ 

C. Henry Environmental Consulting (CHEC) 

AD0018
Typewriter
March 13, 2013

AD0018
Typewriter
Handout SR-1



 

Table of Contents 
Introduction .................................................................................................................................................. 1 

Comment Format .......................................................................................................................................... 2 

1. Justification of the project - loss of BCUC oversight (CEA) ................................................................... 3 

2. Loss of land; both private and agriculture ............................................................................................ 5 

3. Farm uncertainty - unable to plan for the future ................................................................................. 6 

4. What is the total acreage of the reservoir impact zone; who will it affect? ........................................ 6 

5. What is the interest in acquiring land downstream of the dam facility ............................................... 7 

6. What will the road access to Old Fort look like? .................................................................................. 7 

7. Socio economic impacts – what are they projected to be? .................................................................. 7 

8. Pipeline stability of underground crossings – existing and new across the Peace River ...................... 8 

9. How will the reservoir affect water reserves (aquifers) located below the existing Peace River? ...... 8 

10. Highway and road infrastructure (roads 269, 271, Hwy 29, Hwy 97, Jackfish, etc.) ...................... 10 

11. Soils transported from excavation quarries – impacts due to equipment and conveyor belt? ..... 12 

12. Class 1 and 2 soil – what percentage will be lost from production; as compared to a percent of 

Class 1 and 2 lands within the entire Regional District? ............................................................................. 12 

13. Based on the entire Site C Project – how many acres of land cumulatively captured as Statutory 

Rights of Way? ............................................................................................................................................ 13 

14. How much titled land has been or will be purchased by BC Hydro? .............................................. 14 

15. Work camps – location of and pressures on services such as social, health, safety, etc.? ............ 14 

16. Site C taxation or will it be a grant in lieu as is the practice now? ................................................. 16 

17. Boundary expansions (Fort Saint John city boundary): impact on residents in a proposed area? 17 

18. Emergency Preparedness, downstream safety and notification .................................................... 18 

19. Charlie Lake sewer outfall ............................................................................................................... 19 

20. Global effect of damming rivers – atmosphere + GHG effects ....................................................... 22 

21. Klohn Crippen Berger Ltd. Report “the uncertainties in prediction both the extent and rate of 

shoreline impacts, lead to the proposal to adopt an observational approach for periodically reviewing 

and updating the reservoir impact lines after the reservoir has been filled.” ........................................... 24 

22. Safety standards on the reservoir ................................................................................................... 26 

23. Removal of vegetation; i.e., effect on timber supply stability ........................................................ 26 

24. Historical – river landing sites used by early settlers and fur trading sites – significant / serious 

recognition .................................................................................................................................................. 27 

AD0018
Typewriter
March 13, 2013

AD0018
Typewriter
Handout SR-1



Peace River Regional District Rural Directors 
Issues – Concerns - Mitigations 
for the Proposed Site C Dam Project 
 

Page 2 of 74 
 

25. “Y to Y” wildlife corridor – migration routes .................................................................................. 29 

26. Fish migration and water temperature impacts on fish, icing in the river downstream ................ 30 

27. Banks of the Peace River are classed 1W areas – meaning first class wildlife winter habitat ....... 33 

28. PRRD North Peace Fringe Area Official Community Plan Policy 10.3 (Section 15) recognizes that 

the BC Peace River is a heritage river ......................................................................................................... 34 

29. Would a current review of the horizontal safe lines established for Williston Lake transfer to the 

Site C project ............................................................................................................................................... 35 

30. When will the reservoir be safe for recreational use? ................................................................... 35 

31. How close to the safe lines is considered safe for development – land use, structures? .............. 37 

32. What is the difference between flooded and lost land due to the establishment of safe lines?... 38 

33. Erosion concerns over the removal of forest lands; river, road, pits, etc. ..................................... 39 

34. Increased volume on transportation infrastructure during construction – air, road, highways .... 40 

35. Site C dam effect on downstream ice bridges and ice packs .......................................................... 40 

36. Site C reservoir effect on water temperatures ............................................................................... 41 

37. Impacts on aquifers ......................................................................................................................... 42 

38. Impact on future rates charged by BC Hydro for power ................................................................ 43 

39. Dust impacts ................................................................................................................................... 44 

40. Traffic and transportation issues will have a negative effect in road infrastructure ..................... 45 

41. New Peace Bridge crossing – permanent or temporary ................................................................. 48 

42. Impacts on local emergency services: Change in demand for, or provision of, services emergency 

services during construction ....................................................................................................................... 48 

43. Transportation for employees ........................................................................................................ 49 

44. Impacts on Regional airport in FSJ? ................................................................................................ 49 

45. Quality of life issues ........................................................................................................................ 50 

46. Community adjustment fund .......................................................................................................... 56 

47. Impacts on guiding and trapping activities? ................................................................................... 56 

48. Relocation of phone and electrical wires during construction – how will service be effected? .... 58 

49. Mercury levels in reservoir and fish – health impacts? .................................................................. 59 

50. Impact on grazing tenures? ............................................................................................................ 59 

51. Noise ............................................................................................................................................... 60 

52. Microclimate issues – fog and frost ................................................................................................ 63 

AD0018
Typewriter
March 13, 2013

AD0018
Typewriter
Handout SR-1



Peace River Regional District Rural Directors 
Issues – Concerns - Mitigations 
for the Proposed Site C Dam Project 
 

Page 3 of 74 
 

53. Impacts on potable water wells ...................................................................................................... 66 

54. Highway safety concerns due to increased traffic volumes ........................................................... 68 

55. Lead time for adjustment in water flows near Taylor .................................................................... 69 

56. Impacts on Peace Park .................................................................................................................... 70 

Appendix A .................................................................................................................................................. 71 

AD0018
Typewriter
March 13, 2013

AD0018
Typewriter
Handout SR-1



Peace River Regional District Rural Directors 
Issues – Concerns - Mitigations 
for the Proposed Site C Dam Project 
 

Page 1 of 74 
 

Introduction 
 

The Peace River Regional District (PRRD) acquired the professional services of W. Beamish Consulting 

Ltd. and Catherine Henry (the consultants) to review BC Hydro’s Environmental Impact Statement / 

Application for an Environmental Assessment Certificate (EIS) for the Site C Clean Energy Project (the 

Project).  The objective of this service was to address the 56 concerns raised by the PRRD board at or 

before the Site C workshop held on January 31, 2013 and to share these findings with the board such 

that formal comments may be submitted to the Joint Review Panel (JRP). In order to achieve this 

objective, the consultants strived to objectively and thoroughly review the EIS document and supporting 

sources. 

The purpose the EIS document is to meet the requirements of the EIS Guidelines, pursuant to the British 

Columbia Environmental Assessment Act (BCEAA) and the Canadian Environmental Assessment Act 

(CEAA).   The document presents a series of valued components (VC) and potential effects of the Project 

as identified by BC Hydro. Essentially VC’s fall under one of the following “pillars”: 1) environmental, 2) 

economic, 3) social, 4) heritage, and 5) health.  The EIS discusses each VC in terms of the baseline 

conditions, potential impacts (modelled), any cumulative or residual effects and mitigation measures.   

BC Hydro has extensively researched the Site C Project over several years and as a result, produced 

many technical reports.  On balance, the EIS is intended to convince both the Federal and Provincial 

Governments that this project is needed and that it is justified. However, the report also acknowledges 

that there is uncertainty with respect to some impacts and proposed mitigations and that there will be 

many irreversible community and environmental adverse effects. 

Further to the adverse effects identified by BC Hydro, we have also observed discrepancies or general 

oversight on behalf of the proponent.  For example, the document contains many commitments to 

mitigation measures, however without legal documentation, nothing is guaranteed; and, a series of 

environmental management plans (EMP) are proposed to help mitigate impacts but are often part of a 

“wait and see” approach rather than proactive measures.  

This package was prepared in an effort to address the PRRD concerns and to formulate comments for 

submission to the JRP.  Enclosed is the information and mitigation measures provided by BC Hydro 

pertaining to each of the 56 concerns, three of which we could not find information for.   After reviewing 

the available information, we identified outstanding questions/concerns that we anticipate as formal 

comments.  The attached PowerPoint presentation includes additional questions.  We encourage you to 

review relevant issues and to provide feedback to us.  Our next step is to formally submit our responses 

to the JRP no later than April 4, 2013. 

 

 

AD0018
Typewriter
March 13, 2013

AD0018
Typewriter
Handout SR-1



Peace River Regional District Rural Directors 
Issues – Concerns - Mitigations 
for the Proposed Site C Dam Project 
 

Page 2 of 74 
 

Comment Format 
 

SITE C CLEAN ENERGY PROJECT 

ENVIRONMENTAL ASSESSMENT 

ENVIRONMENTAL IMPACT STATEMENT (EIS) COMMENT TABLE 

 

Name of Party Providing the Comment(s): 

 

EIS Volume 
# and 
Section #  

Page 
# 

Line # Comment 
# 

Comment EIS 
Guidelines 
Section 
(where 
relevant) 

e.g. 
Volume 1 
Section 4.3 

97 23    

e.g. 
Volume 1, 
Appendix I 

34 Not 
applicable 
to 
appendices 
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1. Justification of the project - loss of BCUC oversight (CEA) 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

BCCEA: 
1(1) "clean or renewable resource" means biomass, biogas, 
geothermal heat, hydro, solar, ocean, wind or any other prescribed 
resource; 
 
6(2) The authority must achieve electricity self-sufficiency by 
holding, by the year 2016 and each year after that, the rights to an 
amount of electricity that meets the electricity supply obligations 
solely from electricity generating facilities within the Province, 

(a) assuming no more in each year than the heritage energy 

capability, and 

(b) relying on Burrard Thermal for no energy and no capacity, 

except as authorized by regulation 
 
7 (1) The authority is exempt from sections 45 to 47 and 71 of the 
Utilities Commission Act to the extent applicable, and from any 
other sections of that Act that the minister may specify by 
regulation, with respect to the following projects, programs, 
contracts and expenditures of the authority, as they may be further 
described by regulation: 
 (d) Site C, a project to build a third dam on the Peace River in 
northeast British Columbia to provide approximately 
(i) 4 600 gigawatt hours of energy each year, and 
(ii) 900 megawatts of capacity; 
 

See letter dated April 2,  2012, from R. Coleman to K. Goodings and 
attachments; 
 
e-mail Feb 24/13 to N. Simons, MLA 
 
In July 2012, the Province of British Columbia updated the Clean 
Energy Act to ensure reliable, timely and cost-competitive mix of gas-
fired and renewable power generation can be accessed to ensure 
industry is able to meet the large energy demand from LNG. 

(BC Govt. Factsheet, Feb 12/13) 

The British Columbia’s Energy Objectives Regulation is created 
(effective July 25, 2012, B.C. Reg. 234/2012). The British Columbia’s 
Energy Objectives Regulation adds wording to section 2(c) of the Act. 
Section 2(c) of the Act lists British Columbia's energy objectives to:· 
(change in bold-faced font): 

· generate at least 93% of the electricity in British Columbia, other 
than electricity to serve demand from facilities that liquefy natural 
gas for export by ship, from clean or renewable resources and to 

build the infrastructure necessary to transmit that electricity. (OIC 
572/2012) 

 

CEA Section 
7(1)(d) 
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Additional Notes: 

Scaling-up Renewable Electricity in BC: Tackling the Institutional and Political Challenges 

Dr. Mark Jaccard, Dr. John Nyober and Noel Melton, School of Resource and Environmental Management - Simon Fraser University. March 2012 

 

Page 9: “While the environmental assessment of Site C will be valuable for reducing uncertainty about the project’s impacts and identifying 

opportunities to mitigate some of these, it is nonetheless inevitable that as a hydropower mega project, Site C will have significant 

environmental effects. For effective trade-off decision-making, however, the provincial cabinet needs to hear from impartial experts in 

environmental assessment and electricity system planning on the implications of not developing Site C. In other words, how much more quickly 

and with how much more environmental, social and economic impacts, would BC have to scale-up other renewables (including RoR) were Site C 

to be postponed or cancelled? And how do these projects and their cumulative impacts compare to Site C and its impacts? Only through the 

integration of electricity system planning and broad-based strategic environmental assessment can British Columbians and their elected officials 

be adequately informed of the trade-offs inherent in one development path versus the other. At this time, it appears that BC needs at least 

greater integration of these two institutions and their functions related to planning and approval of electricity generation projects of all sizes.” 

Page 10: In the case of Site C, a negotiated settlement is unlikely. Therefore, a political decision must be made and there will be opposition 

regardless of the outcome. Nevertheless, it is important that the Site C decision be informed by a clear understanding of the implications of its 

abandonment in terms of additional development of small-scale renewables of various types – which of course necessitates a closer integration 

of the environmental assessment office and the utilities commission in terms of institutional function and evaluative processes. 

Page 11: Project approval decisions made by the environmental assessment office must be informed by an understanding of the implications for 

alternative electricity supply options in BC. Since current policy bans nuclear power and fossil fuel combustion, the key decision facing the 

province is between a rapid scale-up of small-scale renewables with concurrent development of the Site C megaproject, or an even more rapid 

scale-up of small scale renewables – the latter of which likely resulting in more significant cumulative effects, even with the application of a 

strategic environmental assessment process. The integration and coordination of environmental assessment with electricity planning and 

regulation processes will help reveal the true trade-offs facing the province as the provincial cabinet prepares to make a final decision on the Site 

C dam.” 
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2. Loss of land; both private and agriculture 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

 Land footprint 5660 ha 

 Total flooded land 5550 ha 

 Total area contained between the 
proposed maximum normal reservoir level 
and the outermost preliminary impact line 
is 9,648 ha. 

Areas  between the maximum normal reservoir 
level and the individual impact lines area:   
•  Flood Impact Line  = 648  ha  
•  Erosion Impact Line  = 1,464  ha  
•  Stability  Impact Line = 9,190  ha 
 
The creation of the reservoir and other Project 
activities would result in the permanent loss 
of 3,433 hectares of Class 1 through 3 lands, 
of which approximately 1,299 hectares have 
high agricultural utility, and 367 hectares have 
moderate agricultural utility. Approximately 
541 ha of land within the Project activity zone is 
currently cultivated and used for canola, grain, 
forage, and improved pasture. 
 
With respect to privately owned land, BC Hydro 
proposes to acquire, in fee simple, land between 
the current river shoreline and the area required 
for the Site C reservoir, up to the Maximum 
Normal Reservoir Level, which is 461. 8 m above 
sea level. 

Manage reservoir fluctuation within a 1.8 m maximum normal operating 
range to reduce effects to the shoreline fish habitat 
• Where appropriate, plant a 15 m wide riparian area along the reservoir 
shoreline adjacent to BC Hydro-owned farmland to provide riparian habitat 
and bank stabilization 
 
Implement Environmental Management Plans 

 Site Restoration, Revegetation, Borrow and Quarry Sites 
Reclamation Plan, Vegetation and Invasive Plant Management Plan 

 
Irrigation improvements, drainage improvements, relocation of suitable 
quality soil in selected locations, inclusion of land in the Agricultural Land 
Reserve, agricultural compensation fund 
 
Acquire land required for the Project and reimburse associated financial 
losses 
 
Evaluate effects at a property level and enter into agreements with 
affected landowners to mitigate in the event of: 

 Crop and stored feed damage due to changes in wildlife habitat 
utilization 

 Crop drying due to changes in climatic factors 

 Crop production due to changes in groundwater elevation 

 Potential for unauthorized access to farm properties due to change 
in land or water-based access 

 Livestock damage due to new access to the reservoir 

Executive 
Summary 
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3. Farm uncertainty - unable to plan for the future 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

All of the agricultural land within the full supply level of 
the reservoir would   be permanently   lost during the 
reservoir filling stage of construction.  Islands that would 
be created during reservoir filling have not been included 
in the estimates of land that would be permanently lost. 
 
Current agricultural activity in the Project activity zone   
could produce a gross return of $392,000 in Year 1, with 
expansion in Year 100 to approximately $1,628,000 in Year 
1 dollars. These revenues represent only 0.3% and 1.1%, 
respectively, of total gross farm receipts   of $144.9 million 
generated in the Peace Agricultural Region in 2010. 

Road locations to be discussed with individual land owners 
 
Irrigation research, demonstration projects, and funding assistance 
for irrigation water  supply infrastructure and drainage 
improvements will be considered within the proposed agricultural 
compensation fund 

 
Surface soils of suitable quality, salvaged from areas that would be 
inundated or from  areas disturbed by Highway   29  relocation 
works, could be placed in areas of poorer  quality soil or in low - 
lying, poorly drained areas to improve agricultural productivity.   

V3 –S20 
 
Table 20.26 

4. What is the total acreage of the reservoir impact zone; who will it affect? 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Total area contained between the proposed maximum normal 
reservoir level and the outermost preliminary impact line is 9,648ha. 
 
No names were provided, however a list can be generated with 
reference to the land title map (started). 
 
34 farm operations identified where portion of operations would fall 
in the project activity zone 
22 interviewed pertaining to current and future agricultural 
activities 

See above (2) 
Table 20.28 

Table 20.7 
land use by 
farm 
operations 
(as per 
interviews) 
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5. What is the interest in acquiring land downstream of the dam facility 

 
No Information 

6. What will the road access to Old Fort look like? 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

North Bank Minor Road 

5.5 km of Old Fort Road would be improved, 
primarily road widening  

 

-Hard-surface 240 Road and the portion of 269 Road south of the 
intersection with 240 Road.  
-Realign a portion of Old Fort Road south of 240 Road.  
-Potentially widen shoulders or add a path on Old Fort Road between 
Highway 97 and the realigned segment, and between the end of the 
realigned segment and the gravel pit entrance at km 5.5.  
-Widen shoulders or add a path on 271 Road between the Wuthrich 
Quarry and -Highway 97.  
-Conduct intersection lighting calculations to determine if illumination is 
warranted and then, in collaboration with BC Ministry of Transportation 
and Infrastructure, consider installing intersection lighting 

S.38, Table 
38.1 
 
Figure 20.6 
 
Vol1 ApG 

7. Socio economic impacts – what are they projected to be? 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Vol 1, section 7 of the EIS refers and is included in total at 
the end of table for reference 

 V1- S7 
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8. Pipeline stability of underground crossings – existing and new across the Peace River 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Oil and gas industry infrastructure would be flooded in  the  Site  C 
reservoir   or affected (e.g.,  the  Project crosses a pipeline, comes 
within a prescribed distance,  or encroaches  on well  site or right - of 
- way) in other project components such as the  Site  C dam site   and 
the transmission line. 

 6 wells (1 in reservoir) 

 8 facilities (4 in reservoir) 

 2.9  ha of pipeline right - of – way (1.65 ha in reservoir)   
 

 

Potentially adverse effects are not anticipated for 
existing and future potential petroleum and natural 
gas   licensees that require access to subsurface 
resources below the Project activity zone, or for 
other potential sources of commercial energy 
production, including small hydro and wind power. 
Therefore mitigation is not proposed. 

V3 – 22.3.3 
V3 – 22.4.5 

 

9. How will the reservoir affect water reserves (aquifers) located below the existing Peace River? 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Reservoir creation would cause the groundwater table to rise in 
certain areas inland from the reservoir shoreline.  The distance inland 
and the amount of groundwater table rise depends on the geology, 
the groundwater levels, and the amount of rise in the surface water 
from the creation of the reservoir. 
 
Smallest predicted changes in groundwater levels occur upstream,  
where the reservoir would  have little effect on surface water levels,  
while the  largest changes  would  occur closer to the Site  C dam site ,  
where the reservoir water  level  would  increase by up to  50 m 
compared to the current Peace River water level. 
 

Change in  potable and recreational  
water quality during construction and operation: 
Implement the following Environmental 
management  
Plans:  
•  Spill Prevention and Emergency Response Plan  
•  Erosion Prevention and Sediment Control Plan   
•  Groundwater Protection Plan 
 
Crop production due to  
changes in groundwater  

11.6 
 
11.6.5.2 
 
11.2.3.5 
 
V39 
V 35 
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Increases of up to 6 m are predicted at distances up to 1, 600 m from 
the reservoir shoreline in one cross - section containing a local buried 
valley. Majority of areas, increase in groundwater level is less than 3 
m at a distance of 1, 600 m from the proposed shoreline. 
 
Largest changes in groundwater flow potentially affecting slope 
stability), occur within the glacially - carved buried valley that extends 
below the riverbed in the Hudson’s Hope to Farrell Creek stretch of 
the Peace River.  At these locations, the amount of groundwater rise 
is directly correlated to the proposed increase in water levels 
associated with reservoir filling, and the lateral extent of predicted 
changes in groundwater levels are based on the predicted widths of 
the glacially- carved buried valley.   
 
6 wells directly submerged probably at these river kilometers 

o 77, 65.5 (Halfway River), 42 (Farrell Creek), 34.5 (Lynx Creek), 
27.5 (Hudson’s Hope) 

o Based on info above, other wells at Farrell Creek have flood 
potential 

 
All other wells can expect a rise from 1 – 10 m in water level.  No 
effect on water quality expected 
 
IMPACTS 
 
5 properties have contaminated sites that may be impacted with 
increasing water table.  Do Not Know which sites these are. 
 
Groundwater and surface water quality may be impacted with 
pesticide, herbicide and fertilizer runoff/seepage. 

 

elevation 
o Monitor Project-induced changes to 

groundwater elevations within 2 km of the 
reservoir (the area potentially influenced by 
groundwater elevation changes), and 
evaluate associated effects on crop 
productivity. Monitoring will include field 
surveys and farm operator interviews. 
 

Groundwater monitoring plan 
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10. Highway and road infrastructure (roads 269, 271, Hwy 29, Hwy 97, Jackfish, etc.) 
 

7.4.7 Improvements to Public Roads  

The design for new construction and upgrades to public roads would be in accordance with applicable British Columbia and Canadian 

guidelines, codes, supplements, and technical circulars. Upgrades to the provincial and municipal public roads would improve upon 

existing conditions, and the benefits from road and highway infrastructure improvements completed as part of the Project would be 

realised into the future. 

Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 
EIS or other 

Source 

A. Jackfish Lake Road Upgrade and Project Access Road 
(V1.AG) 

 
B. Highway 29 Relocation (4.3.4.1) 

Highway 29 connects Hudson’s Hope to Fort St. John and runs along 
the north side of the Peace River. It is a two-lane rural arterial 
undivided highway under the jurisdiction of the BC Ministry of 
Transportation and Infrastructure (BCMOTI).  
 
Segments of the highway would be flooded by the Site C reservoir, 
resulting in the need to realign approximately 30 km of existing 
highway at Lynx Creek, Dry Creek, Farrell Creek, Halfway River, and 
Cache Creek. A section east of Farrell Creek that would not be flooded 
by the reservoir would need to be relocated further away from the 
reservoir shoreline due to the effects of long-term erosion and 
potential instability. 
 
Existing local roads within the realigned segments would be 
connected to the new highway alignment. Private and commercial 
driveways would be re-established.  Driveway locations would be 
determined in consultation with private property owners and to the 

A1. BC Hydro would strengthen the road base and hard-
surface 31 km of Jackfish Lake Road, widening where 
required 
A2.BC Hydro would examine the feasibility of widening 
the shoulders along the first 30 km of Jackfish Lake Road 
to meet current B.C. Ministry of Transportation and 
Infrastructure rural collector standards, potentially 
including two 1.5 m wide paved shoulders 
 
4.4.8.1 All access road construction works would be 
undertaken in accordance with the current version of 
the B.C. Standard Specifications for Highway 
Construction, the Forest Practice Code – Forest Road 
Engineering Guidebook, and any applicable standards 
for operational equipment, and in conformance with 
pipeline regulatory requirements. Construction of rail 
works would be in conformance with CN Rail standards 
and guidelines. 

 
 

V1. 7.4.7 
 
V1. A.G 
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approval of BCMOTI. 
 
C. Improvements to Roads in the Hudson’s Hope area:  

• D.A. Thomas Road, which would provide improved vehicle 
access to the  shoreline, berm and proposed day use 
recreation area and small craft boat launch  

• Construct a paved brake check before the grade on Canyon 
Drive, west of Hudson’s Hope. Also explore opportunities for 
constructing, and install if feasible, either arrestor beds or 
runaway lanes, or both, on Canyon Drive above Hudson’s 
Hope.  

 
D. Project access road, a new permanent 33 km road alongside the 
existing transmission line corridor, extending northeast from the 
Jackfish Lake Road.  While this would be a private road, others would 
be able to use it, potentially with safety-based restrictions. This may 
enable decommissioning of other resource roads  in the vicinity and 
consolidate the road with the existing transmission corridor in this  
area  
 
E. Improvements to the North Bank Roads:  

 o Hard-surface 240 Road and the portion of 269 Road south of the 
intersection with 240 Road  

o Realign a portion of Old Fort Road south of 240 Road   

o Widen shoulders or add a path on 271 Road between Wuthrich 
Quarry and Highway 97   

o Potentially widen shoulders or add a path on Old Fort Road 
between Highway 97 and the realigned segment, and between the 
end of the realigned segment and  the gravel pit entrance at km 5.5   

o Conduct intersection lighting calculations to determine if 
illumination is warranted  and then, in collaboration with BCMoTI, 
consider installing intersection lighting   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As a result, drivers will benefit from improved driving 
conditions, road safety will be improved, and cyclists 
would benefit from wide shoulders or paths. 

 
 
 
BC Hydro commits to road improvements in concert 
with BCMOTI and in some case with local 
governments. However, specific plans have not been 
developed and will likely not be prepared until the 
tender/bidding process is commenced. 

 

V1. 7.4.7 
 
V1. A.G 
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11. Soils transported from excavation quarries – impacts due to equipment and conveyor 

belt? 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Hydro conducted public consultation regarding use of 
conveyor belt to reduce effects on residence rather than 
transportation by truck and it was agreed as a better 
method (68% for conveyor belt spring 2012). 
 
Conveyor belt would be less noise than trucking 

Conveyor belt will be covered to reduce noise impact V1 Ap G (1) 

12. Class 1 and 2 soil – what percentage will be lost from production; as compared to a 

percent of Class 1 and 2 lands within the entire Regional District? 
Capability mapping completed in 79 and 82, Golder in 2011/2012 that report shows most Class 2 as Class 1-2 reservoir area The classes are 

written in order of dominance with the most dominant class first. Categories are not accurately delivered in the EIS as 0 ha Class 1 soils will 

be affected. 

Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 
EIS or other 

Source 

Peace River Agricultural Region = C1 3,833ha, C2 121,013 
ha 
According to EIS, Peace River upstream of Site C = C1 0, C2, 
3,132 
 
6,201 ha of unimproved class1 and 2 

 

Temp loss of agricultural  lands 

 Soil Management, Site Restoration,  and Revegetation Plan  

 Borrow and Quarry Sites Reclamation Plan 

 Vegetation and Invasive Plant Management Plan 
Perm loss of agricultural lands 

 Irrigation improvements    

 Drainage improvements 

 Relocation of suitable quality soils    

  Inclusion of land in the ALR 

V3 S20 Table 
20.4 
V3AD 
 
Table 20.09, 
20.10 
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13. Based on the entire Site C Project – how many acres of land cumulatively captured as 

Statutory Rights of Way? 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

106 land titles comprising 178 separate parcels of land 
12,597 ha total (1,594 ha private) 
 
Definition:  permanent statutory right- of -way grants the right 
or privilege, acquired through contract, for a specific purpose 
or purposes. A permanent statutory right - of -way is registered 
on the title to the property and is perpetual in nature.   
Permanent statutory rights-of-way  

 9,964 ha (1,175 ha private) 

 Flood impact line, erosion impact line, landslide-
generated wave impact line, stability impact line, the 
transmission line widening, the tie-in locations at both 
the Peace Canyon Dam and the proposed dam site, the 
Project access road, north and south bank dam site 
connecting roads, and the Hudson’s Hope shoreline 
protection. 

 
temporary statutory rights-of-way  

 2,633 ha (419 ha private) 

 within the dam site area, the proposed conveyor route 
from the 85th Avenue Industrial Lands, construction 
access and clearing roads, quarried and excavated 
construction materials, areas of potential disturbance 
for Highway 29 realignment construction, and a one-
time clearing zone along the existing transmission Iine 
statutory right-of-way. 

Compensate landowners for the restricted use of their land.  A 
statutory right - of -way   would enable title to remain with 
the private individual   or entity,   and would allow for most 
activities that occurred on the land prior to the Project, with 
some restrictions that would be specified in the statutory 
right- of - way document.     
 
The statutory right - of - way   would specify that no new 
residential structures would be permitted within impact lines. 
Non - residential structures could remain, pending site - 
specific geotechnical assessment. Other activities such as 
agriculture, grazing, and tapping could continue within the 
impact lines.   
 
Possibility that some of these residential dwellings could 
potentially be moved to another area of the existing property, 
or remain where they are today, pending further site -specific 
analysis. 

Table 11.3.2 
 
11.3.2.1 
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14. How much titled land has been or will be purchased by BC Hydro? 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

BC Hydro proposes to acquire, in fee simple, land between 
the current river shoreline and the area required for the 
Site C reservoir, up to the Maximum Normal Reservoir 
Level, which is 461. 8 m above sea level. 
 
Approximately 81 % of the lands affected by  inundation   
are Crown lands,  12% are owned  by BC  Hydro, while the 
remaining 7% of lands are owned by private companies,  
private  individuals ,  or government agencies  and would  
be purchased in fee simple. 

 11.3.1.3 

15. Work camps – location of and pressures on services such as social, health, safety, etc.? 
4.3.6: BC Hydro estimates it will generate approximately 10,000 person-years of direct employment during the construction period. The 
estimated average annual construction phase workforce on-site would be between 800 and 1,700 workers (with contingency, up to 2,100 
workers). Approximately 90% of the workforce would be required for construction activities at the dam site. About 10% of the workforce 
would be required for off-site construction activities, including Highway 29 realignment, Hudson’s Hope shoreline protection construction, 
road works, clearing, material transport, and transmission line construction. The workforce for the Project is expected to be composed of 
existing local residents, new local residents, and workers from outside the region who will maintain their permanent residence outside the 
region. 
 

Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 
EIS or other 

Source 

It is anticipated that workers settling in communities and 
those living in camp would place increased demand on 
local services, but in different ways. 
 

Local governments that receive new residents would experience 
increased property tax revenues. Increased taxes paid to local 
government by supplier and induced industries would also 
increase revenues. Collectively, own-source taxation to local 

4.6.3; 
4.4.3.1.3; 
16.4.2 
Table 38.1 
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Workers and their families living in the community would 
create demand typical of existing residents, while camp 
workers would have less need for many services, but this 
would still increase demand in areas where on-site 
services are not feasible. Aggregate demand would 
increase for local government services for policing, fire, 
recreation and leisure, municipal solid waste, sewer and 
water service delivery, and transportation (refer to 
Volume 4 Section 30 Community Infrastructure and 
Services and Volume 4 Section 31 Transportation). 
 
4.4.3.1.3 Dam Site Temporary Worker Accommodation  
Construction of the north bank camp would commence 
within the first few months after construction 
commencement. Construction of the south bank camp 
would commence approximately six to eight months late. 
 
BC Hydro is considering two general locations away from 
the dam site area for  accommodation to support 
construction activities: 
 
General vicinity of Hudson’s Hope   

General vicinity of the upper Jackfish Lake Road area 
(north of Chetwynd)  

 

BC Hydro may secure use of dedicated long-stay RV 
spaces. These would likely be within the Fort St. John–
Taylor and Hudson’s Hope areas, to provide workers with 
another housing option. BC Hydro would seek an operator, 
such as the private sector or  the local governments, to 
supply RV spaces, and would require the sites to be built 
and operated in compliance with all applicable regulations 

governments would increase. Based on proximity to the Project, 
most of this new resident population and business activity would 
likely be in the Fort St. John area. 
 
Commitments: 

Scale camp capacity up or down as required to 
accommodate direct workers.  

 Provide logistical assistance to the Project workforce 
seeking local accommodation, through a community 
camp co-ordinator.  

 Build approximately 40 new permanent housing units to 
be used by the construction workforce in the Fort St. 
John area, to expand the supply of rental housing. 
Transition the units to permanent affordable housing 
use after construction.  

 Build up to 10 new affordable housing units to be used 
by the community in the Fort St. John area, in 
partnership with BC Housing, to expand the supply of 
affordable housing.  

 Expand the supply of temporary accommodation by 
expanding the supply of long-stay RV sites in partnership 
with the private sector or local governments.  

 Pre-book hotel and motel space when substantial 
temporary hotel accommodations are required when 
feasible.  

 Provide financial support to emergency or transitional 
housing providers in the City of Fort St. John (e.g., 
Salvation Army).  
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16. Site C taxation or will it be a grant in lieu as is the practice now? 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

The Hydro and Power Authority Act authorizes BC Hydro to 
pay grants-in-lieu of general municipal, regional district 
and local improvement taxes. Order-In-Council 1218/65 
and Order-In-Council 268/11 set out the formula used to 
calculate the grant payments. Annual  grants paid include 
the following items:   
• Grants equivalent to general, regional district, and local 
improvement taxes on the  assessed value of all land 
owned by BC Hydro and on the assessed value of  
improvements such as office buildings, garages, 
warehouses, line stores, and substation buildings; assessed 
values of generating plants, substation equipment,  
transmission lines, and distribution lines are excluded from 
this calculation;  
• Revenue grants equal to 1% of gross revenue from sales 
of electricity to BC Hydro customers within the province, 
excluding revenue from power sold to other distribution  
systems for resale;   

• Special grants-in-lieu of general taxes on dams, 
reservoirs, and powerhouses; these grants are based on 
installed capacity, or imputed nameplate-generating 
capacity, in the case of storage dams.  
 
V1 Appendix F. page 3: The amount of G-in-L, IF ANY, is at 
the sole discretion of the province. 
Table 2 estimates the G-in-L to be $2.6 million but does 

not breakdown the figure - $1.3 to LG’s + $800K to 
School District = $2.1Mil  

There would be a beneficial effect on local government revenue 
during Project operations, as local governments would receive a 
reliable annual income from BC Hydro in the form of annual grants-
in-lieu payments once the generating station begins operations. 
The amount payable and the recipient governments will be 
determined by the provincial government. Based on current rates, 
BC Hydro would make an estimated total annual payment of 
approximately $1.3 M (in 2012 dollars) beginning in the first year 
of operations to local governments (BC Hydro, Property Tax 
Specialist 2012a, pers. comm.).  
 
BC Hydro would also pay an estimated further $800,000 per year 
for school taxes for transmission assets to the provincial 
government. See Volume 1 Section 7 Project Benefits for further 
information. 
 
In the PRRD, the estimated own-purpose property taxes lost 
permanently due to the Project reservoir filling would be $1,050 
annually. An additional $1,640 annually in hospital taxes would be 
permanently lost. However, the PRRD would also be expected to 
receive grants-in-lieu payments that would more than offset this 
small loss of tax revenue. 
   
Due to permanent loss of land due to reservoir filling, the District 
of Hudson’s Hope’s own-purpose property tax would decline by 
$14,105 annually and hospital taxes by $1,865 annually, or a total 
of approximately $16,000 per year. 
 

16.0 LG 
Revenues 
16.1.1 
16.1.3 
16.4.5 

 
Table 16-10 
refers 
Table 16-11 
refers 
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A one-time grant to D of HH is proposed. 
 
 
 

 

In recognition of the potential impact on the District of Hudson 
Hope’s community development which would be caused by the 
Project’s permanent inundation of land BC Hydro agrees to provide 
a onetime contribution of $160,000 to the District payable within 
one year of when the Site C reservoir is filled. This payment will be 
without prejudice to any powers, rights, immunities or exemptions 
that BC Hydro may have under any statute or otherwise, and will 
not set a precedent for any other similar matter in the future. 

17. Boundary expansions (Fort Saint John city boundary): impact on residents in a proposed 

area? 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Section 20 of the BC Local Government Act refers. 
Extension of municipal area 
20 (1) On the recommendation of the minister, the Lieutenant Governor in Council 
may, by letters patent, extend the area of a municipality to include land not in a 
municipality. 
(2) The Lieutenant Governor in Council may specify in the letters patent that, for the 
purpose of preparing, completing, returning, confirming and authenticating the 
assessment roll of land and improvements in the extended municipality, the land and 
improvements included by the extension are deemed, for a specified period before or 
after the extension, or both, to be included in or excluded from the municipality. 
(3) Before the minister makes a recommendation referred to in subsection (1), 
(a) the minister must 
(i) notify the council of the proposed recommendation, or 
(ii) have received from the council a request for the extension, 
(b) the council must give public notice of the proposed extension once in the Gazette, 
and 

The province has a guiding principle 
that communities can choose how they 
are governed. Therefore, the majority of 
citizens living within an area proposed 
for inclusion within a municipal 
boundary must consent to (or not 
oppose) the proposed extension. In 
addition, The Local Government Act 
(section 20) requires that citizens of the 
municipality will have the opportunity 
to object to the proposal. If at least 10% 
of the electors within the municipality 
request a vote on the proposed 
boundary extension, then the 
municipality cannot proceed unless it 
obtains the support of those electors in 

 

http://www.qp.gov.bc.ca/statreg/stat/L/96323_02.htm#section20
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(c) The council must obtain the approval of the electors of the municipality in relation 
to the proposed extension. 
(4) And (5) [Repealed 2008-42-46.] 
(6) The minister may direct that a vote on the question of including an area in a 
municipality under this section be taken in that area in the form specified by the 
minister and, for these purposes, section 9 applies. 

a referendum. 

 

18. Emergency Preparedness, downstream safety and notification 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Ministry of Forests, Lands and Natural Resource 
Operations:  
“In British Columbia, the Water Act has authority over 
dams and holds dam owners liable for any damage 
caused by the construction, operation or failure of 
their dam.  
The British Columbia Dam Safety Regulation applies 
to all owners of licensed dams.” 
 
EIS 4.5.1.1: In accordance with the CDA Guidelines, 
Emergency Preparedness Plans describe the 
notifications to be issued and, in general terms, the 
actions expected from downstream responders in the 
event of a dam failure or passage of a major flood. 
Emergency Preparedness Plans are not response 
documents but contain essential information such as 
inundation maps and flood arrival details, so that local 
authorities can develop their own response plans. In 
the event of an emergency at the dam, the local 
authorities and other downstream stakeholders 

BC Dam Safety Regulations:       Hazardous conditions at a dam  
8 If conditions exist which are or are likely to be hazardous to a dam, or 
if conditions may reasonably be anticipated to cause a dam, or any part 
of a dam, or any operation or action at or in connection with a dam, to 
be or become potentially hazardous to public safety, the infrastructure 
or works, other property or the environment, a dam owner must 
promptly do all of the following:  
(a) if an emergency preparedness plan exists, modify the operation of 
the dam, or any part of the dam, in accordance with the emergency 
preparedness plan;  
(b) if an emergency preparedness plan does not exist, operate the dam 
in a manner, and initiate any remedial actions, that will 
(i) safeguard the public, 
(ii) minimize damage to the infrastructure or works or to other 
property, including that not owned by the dam owner, and 
(iii) minimize damage to the environment; 
(c) contact the Provincial Emergency Program; 
(d) notify a dam safety officer, or the comptroller or regional water 
manager, of 

4.5.1.1 
 
B.C. Reg. 
108/2011,  
includes 
amendments 
up to B.C. 
Reg. 
163/2011, 
November 
30, 2011 

 

AD0018
Typewriter
March 13, 2013

AD0018
Typewriter
Handout SR-1



Peace River Regional District Rural Directors 
Issues – Concerns - Mitigations 
for the Proposed Site C Dam Project 
 

Page 19 of 74 
 

would be contacted. The CDA recommends that  
distribution of Emergency Preparedness Plans should 
generally be limited to those who  have a legal and 
defined emergency response role 

(i) the nature of the existing or anticipated conditions, 
(ii) all things done by the dam owner to rectify the conditions, and 
(iii) the time and exact nature of any information or warning of existing 
or anticipated conditions issued to any person under this section;  
(e) inform local authorities, and persons who may be in immediate 
danger from the potential failure of the dam, of the nature of the 
existing or anticipated conditions and, if necessary, advise those 
persons who may be in immediate danger to vacate and remove any 
property from the endangered area;  
(f) Modify the operation of the dam to minimize or prevent damage 
which may be caused by the failure of the dam, and undertake any 
other hazard response activity required by a dam safety officer or 
engineer or by the comptroller or regional water manager.  
 
Table 38.1  Identify public communications procedures for public safety 
hazards, and access restrictions and closures during construction of the 
Site C dam using a Public Safety Management Plan  

 

19. Charlie Lake sewer outfall 
30.4.3 Effects Assessment – Construction – Infrastructure Displacement 

Municipal infrastructure along the Peace River would be displaced, either as a result of Site C reservoir inundation or long-term slope erosion 

within the erosion impact line. 

See also issue 43, Regional Airport 

Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 
EIS or other 

Source 

30.4.3.1 Hudson’s Hope Fund relocation of Hudson’s Hope water V.4 30.4.3 
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With the filling of the Site C reservoir, the Hudson’s Hope water intake, 
pumping station, and treatment plant would be inundated, and would need to 
be rebuilt in a new location.  There could also be potential effects on the 
sewage settling ponds due to bank erosion, or due to a change in groundwater 
conditions at the time of reservoir filling. The Hudson’s Hope shoreline 
protection would be designed to address the potential for erosion at this site. 

 Site specific changes to groundwater elevation would be determined 
through observation and measurement at that location, after reservoir 
filling, and if required suitable mitigation would be identified. 
 

30.4.3.2  Charlie Lake Outfall  
The lower portion of the Charlie Lake outfall into the Peace River would be 
inundated by the Site C reservoir. The effects of inundation may result in 
functional loss and/or a change to discharge requirements. In the portion of 
the outfall above the inundation of the Site C reservoir, there could be bank 
erosion within the erosion impact line.   

 Site specific effects on the Charlie Lake outfall infrastructure and 
function would be determined through further technical analysis, and 
if required suitable mitigation would be identified, prior to inundation.  

 
30.4.3.3 Fort St. John: 
Fort St. John draws water from wells at river level, fed by an aquifer located 
below in Peace River near the proposed Site C dam site. The well system is 
connected to the City by a 12 km line to the City. Potential concerns with this 
water system are associated with Project operations, and include impeded 
access to the wells at high water levels, ice cover at the site, and potential 
changes in flow rate and availability from the aquifer.  Each of these events can 
already occur today, without the Project.   
Ice cover on the Peace River is not predicted to reach the location of the wells; 
therefore there would be no change in ice cover at the wells due to the Project.   
BC Hydro is proposing a minimum flow from Site C of 390 m3/s. While this is 
higher than the absolute minimum level experienced at the well sites today, it 
is expected that the frequency of operations at this low flow / water levels 

intake, pumping station, and treatment 
plant. 
Work with each local government to 
develop an approach to determine or 
monitor the effects of the Project on:  
 

 the Hudson’s Hope sewage lagoon,  

 Fort St. John water supply 
(production and access), 

 Taylor water supply (well site 
access), and, 

 Peace River Regional District’s 
Charlie Lake outfall.  
 

BC Hydro would fund appropriate 
mitigation measures to maintain 
functionality of these municipal systems 
if adverse effects from the Project are 
identified.  
 
 
 
Communities and PRRD should 
consider liability implications of these 
issues – discussion with MIA is 
recommended 
 
How should required upgrades be 
handled going forward…between now 
and the reservoir being filled? 
 

30.4.4.1 Mitigation: 
To mitigate effects on municipal 

v.5 s.39 
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would occur more often than today.  Further technical analysis using existing or 
new well production data, would confirm if a reduction in well capacity and 
production would be likely, prior to Project operations. If required suitable 
mitigation would be identified, prior to Project operations.  
It is expected that the potential for extreme high water levels at this location 
would be less than today, but typical high flow / water levels would occur more 
often than today, which could further impede existing access difficulties to the 
well sites. 

 Further analysis of the conditions under which these water levels 
would further impede access to the well sites would confirm this 
effect. If required suitable mitigation would be identified, prior to 
Project operations. 

 
30.4.3.4 Taylor 
Taylor has three water supply wells located on a small island in the Peace River 
opposite the confluence of the Pine River, downstream of the Site C dam site. 
Potential concerns with this water system associated with the Project include: 
low water levels could occur more often, which may affect well capacity and 
production; high water levels could occur more frequently, which limits access 
to the wells; and increased turbidity during Project construction could affect 
water quality from the wells (BC Hydro 2012).  Each of these events can already 
occur today, without the Project.  
A review of information provided by Taylor confirms that well production does 
appear to decline with low flow in the Peace River. BC Hydro is proposing a 
minimum flow from Site C of 390 m3/s. While this is higher than the absolute 
minimum level experienced at the well sites today, it is expected that the 
frequency of operations at this low flow / water levels would occur more often 
than today, which may reduce well capacity and production.  
It is expected that the potential for extreme high water levels at this location 
would be less than today, but typical high flow / water levels would occur more 
often than today, which could further impede existing access difficulties to the 
well sites. In the past BC Hydro has considered requests from Taylor to reduce 
flows from Peace Canyon Dam to facilitate access to the well sites, when 

infrastructure, BC Hydro will be responsible 
for the following:  
• Providing funds for the relocation or 
replacement of Hudson’s Hope water 
intake,  pumping station, and treatment 
plant to meet the reasonable water supply 
needs of  the residents and the District of 
Hudson’s Hope  

• Developing, with each respective 
municipality, an approach to determine or 
monitor effects of the Project on the 
Hudson’s Hope sewage lagoons, Fort St. 
John water supply, District of Taylor water 
supply and the PRRD’s Charlie Lake outfall. 
Based on the study or monitoring results, if 
adverse effects are identified, BC Hydro 
would implement appropriate mitigation 
measures to maintain functionality of these 
municipal systems. Mitigation measures 
may include relocation, replacement, or 
repair of the infrastructure as appropriate.  
 

 There will be added costs to the 
local govts and PRRD for their 
employees or engineers to work 
with BCH on these issues. 

 Consider establishing a fund to 
deal with these issues in the 
future…any balance not spent after 
year 5 or 10 of Operations would 
be returned to BCH. 
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operationally or economically feasible. 
 

 Further analysis of the conditions under which these water levels 
would further impede access would confirm this effect. If required 
suitable mitigation would be identified, prior to Project operations.   

 During construction there could be increased levels of turbidity in the 
Peace River, and water quality would be managed through 
implementation of a Water Quality Management Plan.  

 

 

 

20. Global effect of damming rivers – atmosphere + GHG effects 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

GHG of concern generally include carbon dioxide (CO2), methane (CH4), and 
nitrous oxide (N2O). Provincial GHG emissions in 2010 were  56,100 kt  of carbon 
dioxide equivalent (CO2e) 
 
Predicted GHG emissions: 
Conservative = 57,795  tonnes  CO2e/yr 
Likely = 43,576  tonnes  CO2e/yr   

 2 orders of magnitude higher than baseline 

 Decrease over time and at 35 years return to baseline 
These emissions would be very small compared with overall global 
anthropogenic emissions of 5.5 to 6.3 billion tonnes CO2e/yr. 
 
Under current conditions, the Site C Study Area is a weak source of GHG, despite 
the landscape being a carbon sink. This  was  largely  due  to  agricultural  
activities,  which  resulted  in  the  methylation  of biomass  carbon  into  CH4,  
largely  through  ruminants,  and  the  anthropogenic  emissions  of  N2O.  
 

Carbon Sink Issue  
Emission of GHGs from  construction  
Activities 

 Implement fleet management  
measures  to reduce fuel 
consumption and increase fuel 
efficiency  

  Release of GHGs during operation 

 Reduce the long- term conversion of 
land while  still achieving the 
purpose of the  Project 

carbon stored in merchantable timber that is 
harvested  during site preparation ,  is  
considered  and quantified in the carbon  
modelling   

V2 – S15.2.1 
V5 – S39 
 
 
 
 
 
V2 – 15.2.2 
 
 
 
 
V2 AppS 
Stantec 
2012. 
Technical 
report 
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The CO2 measured at reservoir surfaces largely represents a product of the 
natural carbon cycle.  For a relatively short period of time following inundation, 
the decomposition of vegetation or near - surface soil carbon that was left in the 
flooded areas can result in high initial fluxes of CO2 and CH4.  In the case of a 
newly formed reservoir, there tends to be a peak in emissions during the first 
two to three years following inundation as flooded vegetation decomposes 
(UNESCO 2006).  However, after a period of time, a reservoir can reach a steady 
state that is similar in bacterial abundance and biomass to that of surrounding 
natural water bodies (Soumis et al., 2005). According to Tremblay et al.  (2004 a), 
in boreal and semi- arid reservoirs greater than 10  years of age, GHG emissions 
are similar to those measured from natural lakes  in the same area . 

 

 

Rivers No More: The Environmental Effects of Large Dams 
Date: Monday, January 1, 2001 
An excerpt from Silenced Rivers: The Ecology and Politics of Large Dams, by Patrick McCully 
Flooding for Posterity 
 

“The two main categories of environmental impacts of dams are those which are inherent to dam construction and those which are due to the 

specific mode of operation of each dam. The most significant consequence of this myriad of complex and interconnected environmental 

disruptions is that they tend to fragment the riverine ecosystem, isolating populations of species living up and downstream of the dam and 

cutting off migrations and other species movements. Because almost all dams reduce normal flooding, they also fragment ecosystems by 

isolating the river from its floodplain, turning what fish biologists term a 'floodplain river' into a 'reservoir river'. The elimination of the benefits 

provided by natural flooding may be the single most ecologically damaging impact of a dam. This fragmentation of river ecosystems has 

undoubtedly resulted in a massive reduction in the number of species in the world's watersheds.  

Some of the environmental effects of dams can benefit some species. For example, impounding a reservoir will create habitat for lake fish and 
warm water released from a reservoir can increase the abundance of species of fish which failed to thrive in the cool river. But because dams 
alter the conditions to which local ecosystems have adapted, the overall impact of a dam will almost without exception be to reduce species 
diversity.  
 
No one has yet managed to assess with any accuracy the global extent of the fragmentation of river ecosystems by dams and water diversions. 
Two Swedish ecologists, however, have estimated the degree of damage to river systems in the US, Canada, Europe and the former USSR. Mats 
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Dynesius and Christer Nilsson of the University of Umeå found that fully 77 per cent of the total water discharge of the 139 largest river systems 
in these countries is 'strongly or moderately affected by fragmentation of the river channels by dams and by water regulation resulting from 
reservoir operation, interbasin diversion and irrigation'. 'As a result of habitat destruction and obstruction to organism dispersal,' Dynesius and 
Nilsson conclude, 'many riverine species may have become extinct over vast areas, whereas populations of others have become fragmented and 
run the risk of future extinction.'  
 
The permanent inundation of forests, wetlands and wildlife is perhaps the most obvious ecological effect of a dam. Reservoirs have flooded vast 

areas — at least 400,000 square kilometres have been lost worldwide. Yet it is not only the amount of land lost which is important, but also its 

quality: river and floodplain habitats are some of the world's most diverse ecosystems. Plants and animals which are closely adapted to valley 

bottom habitats can often not survive along the edge of a reservoir. Dams also tend to be built in remote areas which are the last refuge for 

species which have been displaced by development in other regions. No one has any idea how many species of plants and animals are now 

extinct because their last habitat was flooded by a dam but the number is likely far from negligible. As well as destroying habitat, reservoirs can 

also cut off migratory routes across the valley and along the river. Because it isolates populations, this ecosystem 

21. Klohn Crippen Berger Ltd. Report “the uncertainties in prediction both the extent and 

rate of shoreline impacts, lead to the proposal to adopt an observational approach for 

periodically reviewing and updating the reservoir impact lines after the reservoir has 

been filled.” 
Source: Peace River Site C Hydro Project: Stage 2 Engineering Summary Report November 2009 – Klohn Crippen Berger and SNC-Lavalin 

Context of this quote: Method of determining impact lines have inherent uncertainties because of physical and time dependent shoreline 

processes (erosion, regression, beach development).   

Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to EIS 
or other Source 

Much of the proposed reservoir shoreline is flanked by steep valley 
walls underlain by fine - textured material composed of 
glaciolacustrine sands,   silts and clays, silty colluvium, or shale 
bedrock.  Most of these slopes have been mapped as unstable (Class 

Geotechnical drilling and instrumentation to 
facilitate  
Expanded baseline monitoring of groundwater 
conditions and slope movements. Priority would be  

V2 - 11.2.2.3 
V2 ApB (1) – 4.0 
Recommendations 
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V) or potentially unstable (Class IV).   Large flood plains are common 
at river level and large glaciofluvial terraces are common above the 
riverside scarps. The terrace  surface is mapped as stable (Class  I), 
while the steep scarp slopes are usually mapped  as Class III to V. 
Thick colluvial deposits are present on gentle to moderate slopes  
where they have been deposited by slumps or slides from higher  
elevations.  These deposits are usually mapped as moderately stable 
(Class II or III).    
 
The proposed reservoir would have limited impact on the overall 
stability of the high bank slopes.  Exceptions include the slopes 
opposite Lynx Creek and Farrell Creek, where interbedded sand, silt, 
and clay sediments extend below current river level, and where 
current groundwater levels are low.  At these locations, the seepage 
and stability analyses, combined with predictions of shoreline 
erosion, indicate a decrease in stability.   A decrease in stability is 
also predicted in the high bank bedrock slopes downstream of 
Wilder Creek (including Moberly River), where weak bedding planes 
would be located below maximum normal reservoir level.  Some 
remobilization of overburden and bedrock colluvium at the toe of 
high bank slopes throughout the proposed reservoir area could also 
be expected. 
 
Very small changes in stability are predicted for the low bank slopes 
in bedrock located upstream of Hudson’s Hope, with predicted 
changes in stability ranging from a 5% decrease to a 2% increase.  In 
general, creation of the reservoir would have a higher impact on the 
low bank slopes in overburden.  
 
The results of the analyses indicate up to a 7% decrease in stability 
at some of these locations. However, shoreline erosion would likely 
dominate the observed changes. 

given to locations where Highway 29   or other 
infrastructure is (or would be) located within the 
impact  
lines and to slopes where a potential  
Landslide -generated wave hazard has been 
identified.  
 
 
Erosion Prevention and Sediment Control Plan 
  
Prior to diversion 

 installation and testing of the necessary 
instrumentation and telemetry at locations 
where real -time groundwater and slope 
movement data acquisition and 
transmission are required   

 Determination of the instrumentation 
monitoring and visual inspection frequency, 
based on predictions of the degree of 
change caused by river diversion and the 
impoundment of the reservoir.  

The frequency of instrumentation monitoring and 
visual inspection would be adjusted based on the 
nature of the changes in collected data and 
shoreline conditions that  
Are observed. The instrumentation monitoring and 
visual inspection program would be integrated into  
BC Hydro’s system -wide operation and dam safety 
programs. 

 
 
Klohn Crippen 
Berger SNC Lavalin 
2009. 
 
V5 – S39 
 
 
 
 
 
 
11.2.3.8 
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22. Safety standards on the reservoir 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Volume 3 Section 26 Navigation describes the restrictions 
that would be in place on water access during dam 
construction and reservoir filling to ensure the safety of 
boaters, including the proposed public notifications of the 
restriction by signage and other means. 

Table 38.1: Provide recreational boaters with information about 
restricted navigation zones at the dam site, any temporary 
navigation or boat launch access closures associated with active 
work areas for reservoir clearing, Highway 29 relocation, and 
Hudson’s Hope shoreline protection construction, as part of the 
Public Safety Management Plan.  

 

V3,S26; Table 
38.1 

23. Removal of vegetation; i.e., effect on timber supply stability 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

•  Loss of riparian forests, specifically loss of 44% of the blue - listed 07/SH  – 

White  spruce/Red swamp currant/Horsetails   and 42% of the  blue - listed 

09/Fm02  – Balsam  poplar –  White spruce/Mountain alder  –  red - osier 

dogwood  in the LAA    

•  Loss of rare and sensitive ecosystems such as tufa seeps – five of seven  

occurrences will be lost,  and marl fens    

•  Loss of 675   ha of wetlands   
•  Loss of 122   rare plant occurrences   
 
The Dawson Creek and Fort St.  John Land and Resource Management Plans 

were reviewed.  Agency consultation updated the plans.   The Project activity 

zone’s overlap with the land and resource management plan resource 

management zones is identified, incorporating project effects on timber 

Retain vegetation on steep, unstable slopes that 

would be highly susceptible to landslides if the 

vegetation was removed 

 

The estimated total annual allowable cute (AAC) 
contribution of the timber harvest land base 
(THLB) in the Project activity zone   is 933 m3 
per year or 0.02% of the AAC in each 
management unit. A reduction of this 
magnitude would not be expected to trigger a 
reduction of harvest quotas contained in forest 
tenures held by industry to cut timber in the 
management unit.  Hence, there would be no 

V2 – 13 

V5 – 39 

 

 

 

 

V3-21 
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harvesting. The Project’s effect on Crown forest management would be 

addressed by existing processes in which suitable forest lands would be 

located such that the biodiversity targets would continue to be met.   

Changes in land use, resource use, access, and activities related to industrial 

forestry use   will result in the clearing of merchantable timber from the 

Project activity zone and the continuing overlap of the Project activity zone 

on the timber harvesting land base.  The harvest volume of merchantable 

timber would be made available in Years   1 to 4 of construction.  The total 

estimated volume is 1. 4  million m3, with about 80% of that volume being  

available in Years   1 and 2 

expected change in harvest volumes and 
associated economic activity due to the Project 
overlap with THLB.    

 

 

 

 

V3 - 21 

24. Historical – river landing sites used by early settlers and fur trading sites – significant / 

serious recognition 
32 Heritage Resources 

32.3.1.1 Primary Construction Activities  

Site clearing and preparation activities have the potential to directly affect heritage  resources through surface and subsurface 

disturbance, which may result in changes to  heritage site context and integrity through displacement or destruction of heritage material 

or cause compaction of the location. Site preparation activities may also require that existing structures, such as historical cabins or 

other features, be demolished or moved. Activities with the potential to affect heritage resources during site clearing and preparation 

include, but may not be limited to, clearing, grubbing, stripping, grading, and trenching. Effects on heritage resources from these kinds 

of activities are most often adverse; however, some benefit can be realized through inclusion of chance find management procedures 

for unearthed discoveries in the Heritage Resources Management Plan, resulting in the recovery of scientific information (see Section 

32.6). 

 
 

AD0018
Typewriter
March 13, 2013

AD0018
Typewriter
Handout SR-1



Peace River Regional District Rural Directors 
Issues – Concerns - Mitigations 
for the Proposed Site C Dam Project 
 

Page 28 of 74 
 

32.3.2.2 Reservoir  
The British Columbia Archaeological Impact Assessment Guidelines (B.C. Archaeology Branch 1998) requires consideration of project 
effects on “the extent or degree to which future opportunities for scientific research, preservation, or public appreciation are foreclosed 
or otherwise adversely affected by a proposed action”. For heritage sites in the proposed reservoir area, “opportunities for scientific 
study” and “public appreciation” may be considered foreclosed for the planned operational life of the Project. However, the degree of 
preservation of heritage resources within a reservoir context is yet to be determined, and is site-specific and dependent on the erosional 
forces at work. 

Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 
EIS or other 

Source 

32.3.3   Within the heritage resources LAA, 
173 positive palaeontologically sensitive 
areas, 251 archaeological sites, and 42 
historical sites have been recorded (Volume 
4 Appendix C Heritage Resources 
Assessment Report). 
 
32.2.2.3 Historical Resources  
Based on the field inventory and 
stakeholder interviews, historical sites have 
been identified within the LAA (Figure 32.5). 
The 42 identified sites consist of Rocky 
Mountain  Fort, Rocky Mountain Portage 
House, Rocky Mountain Portage Trail, 
former  homesteads or other habitation 
sites (including collapsed or partially 
standing  structures), industrial or 
agricultural sites, a wagon road, two trails, 
two unregistered  cemeteries, a ferry 
landing, a canoe skid (a location on the 
shoreline used as a canoe  landing, in which 
cobbles have been cleared away and a linear 
feature remains), a  wagon wheel, and 

32.2.1.2 Archaeological Resources 
A possible human burial has been recorded previously in the LAA, within 
archaeological site HbRh-2. The reported burial location has not yet been 
investigated, as the B.C.  Archaeology Branch recommended avoiding disturbance 
to this feature until there is more certainty that the location cannot be avoided 
by the Project. Currently, it is unknown whether a burial is, in fact, present and, if 
so, whether it  is archaeological and protected under the B.C. Heritage 
Conservation Act or historic and  protected under the B.C. Cremation, Interment 
and Funeral Services Act or the B.C.  Coroners Act. Prior to construction, the 
reported burial site will be assessed and mitigation recommendations will be 
made in accordance with the relevant legislation if the location cannot be 
avoided by the Project (see Section 32.6). 
 
Mitigation Plans:  

A. During Construction 
Implement the following:  

• Heritage Resources Management Plan  
• Chance find procedure  
• Construction monitoring  

 
Depending on the nature and importance of identified heritage resources, 
various mitigation measures will be used:  

Avoid sites and reduce resource damage where possible  

V.4 S.32 
 
V5 S.39 
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physiographic landscape features. 
 
p.32.22…in 1998, the Peace River was 
recognized as a provincial heritage river by 
British Columbia’s Heritage River Program 
(Province of British Columbia 1998; B.C.  
Ministry of Environment 2010). Specifically, 
it has been recognized as a working river  
that 

Manage any found burials following provincial guidelines  
Conduct additional reconnaissance and field surveys as warranted  
Document historical sites and relocate important structures, if found  
Class I Staged Scientific Excavation  
Class II Stratified Sample Excavation  
Systematic surface collection  
Resource capping  
Commemorate heritage resources as appropriate  
Provide funds to local museums to support heritage programming  

 
Through implementation of Heritage Resources Management Plan any specific 
issues raised by Aboriginal groups can be addressed.  
 

B. During Operations: 
Implement the following:  

Heritage Resources Management Plan  
Chance Find Procedure Systematic surface collection  
Reservoir erosion monitoring  

 
Conduct reconnaissance and systematic surface collection of exposed resources) 
or installation of protective measures 

25. “Y to Y” wildlife corridor – migration routes 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Yellowstone to Yukon Conservation Initiative or Y2Y is a 
joint Canada-US charitable organization that seeks to 
preserve and maintain the wildlife, native plants, 
wilderness and natural process of the mountain ecosystem 
from Yellowstone National Park to the Yukon 

The impact of the Project on the Y2Y corridor does not appear to 
have been considered by BC Hydro 

 

http://en.wikipedia.org/wiki/Canada
http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/Yellowstone_National_Park
http://en.wikipedia.org/wiki/Yukon
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26. Fish migration and water temperature impacts on fish, icing in the river downstream 

Too much has already happened due to Williston and Peace Canyon Dams and the numbers of fish in the Peace 

tributaries is greatly reduced; Bull Trout and Dolly Varden are the salmon of the north 

The B.C.  Government has identified six fish species of interest in the Lower Peace River Watershed Site C Project Area (B.C.  Government 2011).  

These species are Arctic grayling, bull trout, burbot, goldeye, mountain whitefish, rainbow trout, and walleye. 

Sucker populations would be the dominant group that exploits benthic production. Lake whitefish or kokanee would be the dominant group that 

exploits pelagic production. The top predators in the reservoir would include northern pikeminnow, burbot, and northern pike. Depending on 

kokanee biomass, lake trout or bull trout would be top predators if there was sufficient recruitment to sustain the population.  Rainbow trout 

would also be present, but it would not become a dominant species in the Site C reservoir. It   is uncertain whether a self - sustaining population 

of walleye will become established in the reservoir. 

Analysis and Information from Site C EIS 
 (Fish Populations) 

Proposed Mitigation Strategy Reference to 
EIS or other 

Source 

3- fold increase in total biomass of harvestable fish in the 
Site C reservoir   relative to what currently exists in the 
Peace River, though with a very different species 
composition.  
 
Group 1 increase:  
burbot, lake trout, rainbow trout, walleye, northern pike  
 
increases in burbot, lake trout, northern pike, and 
rainbow trout offset decreases in walleye. 
 
Group 2 decrease: 
passage -sensitive species Arctic  grayling, mountain 
whitefish, bull trout 
 

Reduced fish health and survival due  
to stranding  during construction   

 Monitor fish habitat areas where periodic dewatering occurs 
to determine primary stranding locations  

 Implement a fish collection and relocation  program for 
stranded fish  

 Enhance side channel complexes in the reach between the 
dam site and the confluence of the Peace and Pine Rivers to 
increase wetted habitat and to reduce stranding potential   

 Contour mainstem bars, where practical, to reduce potential 
for fish stranding 

 
Reduced fish health and survival due to fish entrainment  during 
construction   

 Utilize large diameter diversion tunnels and associated 
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decline in the biomass of mountain whitefish and Arctic 
grayling. Bull trout are expected to increase in the 
reservoir over the longer term under two of the three 
fish community scenario, and decline under the 
minimum scenario.  
 
Group 3: 
Planktivorous  - Kokanee, lake whitefish 
The changes in overall biomass are driven most strongly 
by these fish species over both the near and long term.   

 

hydraulics that provide low risk of fish mortality.  

 Incorporate smooth and gradual transitions from the round 
tunnels to the square exits.  

 Complete tunnel linings with a smooth concrete surface 
finish.  

 Reduce any obstructions (e.g., boulders) in the tunnel 
tailrace area.   

 Operate the modified diversion tunnel for a short duration 
 
Reduced fish health and survival due to stranding during operations 

 Monitor fish habitat areas where periodic exposure of side 
channel and mainstem   margins occurs as a result of water 
fluctuations.   

 Enhance side channel complexes in the reach between the 
dam site and the confluence of the Peace and Pine Rivers to 
increase wetted habitat and to reduce stranding potential 
during low flows.   

 Where practical, contour mainstem bars to reduce potential 
for fish stranding. 

 
Reduced fish health and survival due to fish entrainment  during 
operations 

 Use large, slow rotating Francis turbines to increase 
entrainment survival.   

 Design smooth and gradual transitions at the approach 
channel and penstock entrances and tailrace exit structures  

 Design the orientation and size of openings and exits to 
reduce hydraulic turbulence to reduce fish injury.   

 Ensure smooth surface finishing on linings of spillways.   

 Reduce obstructions from spillway and tailrace areas. 
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Analysis and Information from Site C EIS  
(Fish Migration) 

Proposed Mitigation Strategy Reference to 
EIS or other 

Source 

Dam would affect upstream and downstream movement 
of migratory species and survival of fish passing through 
 
Over the short term, the Site C reservoir fish community 
would reflect a fish community undergoing rapid 
transition. Existing fish populations that are specifically 
adapted to river habitats would be affected. These 
include Arctic grayling and mountain whitefish, the 
sculpin species, and possibly bull trout. Bull trout are 
included in this list because the current adfluvial species 
is closely tied to mountain whitefish abundance, which is 
a primary food source, and at least a portion of the bull 
trout population would migrate downstream past the 
Site C Dam. These three riverine species abundance 
would be reduced in the lower section of the reservoir, 
but would still likely be found in the upper reservoir and 
tributaries where riverine characteristics would remain. 
Tributary resident populations would persist in the 
Halfway River.   
 
Fish health and survival would  be potentially be changed 
by operation  activities as  follows:  Stranding of fish in  
the  reservoir and downstream,  due  to water level 
fluctuations     
 
Entrainment of fish over the spillway and through  the 
turbines   Spillway  operation may increase total 
dissolved gas pressure  This increase in fish stranding risk 
would be most prominent in the section of the Peace 
River between Site  C  Dam and the Pine River. 

Hindered fish movement due to obstruction to fish passage during  
construction   

 Provide upstream fish passage during construction by a trap 
and haul facility.   

 Implement a periodic capture and translocation program for 
small-fish species, contingent on the results of investigative 
studies into the genetic exchange requirements of upstream 
and downstream populations. 

 
Hindered fish movement due to obstruction to fish passage during  
Operations 
  

• As above 
 
For a distance downstream of the dam, the operation of the dam 
and generating station would modify the surface water regime and 
other characteristics of the river aquatic ecosystem and influence 
aquatic habitat conditions, ecological productivity, and fish 
community composition. 
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Fish entrained  through  the  generating station and 
turbines   during operations   will have a fish size - 
dependent survival rate calculated to be  greater than  
90% for small fish (100 mm fork length) and  greater than  
60% for the largest fish ( 750   mm fork length) 

27. Banks of the Peace River are classed 1W areas – meaning first class wildlife winter habitat 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Habitat alteration and fragmentation   is considered the primary effect of 
the project on wildlife resources because the presence and use of the LAA 
by wildlife resources is driven by the presence and distribution of habitats.   
 
No population effects are expected for white- tailed deer.    Numbers of 
elk are expected to continue to increase in the region, since they are not 
believed to be limited by habitat. Government management programs are 
currently attempting to reduce elk numbers. In the absence of mitigation, 
numbers of moose would be reduced within the LAA, since evidence 
suggests that they are at a stable long -term population that is related to 
available habitat.   Numbers of mule deer are known to fluctuate 
dramatically in the Peace Region, primarily in response to winter severity.   
Their populations are thought to be maintained at high levels due to their 
use of agricultural lands and winter feed intended for cattle.  
The loss of suitable habitat may reduce their numbers in some parts of the 
LAA, but winter severity and access to agricultural lands would continue to 
have the most influence on total numbers of deer in the LAA.  Geographic 
extent has thus been characterized as local. 
 
The characterizations of the residual effect for ungulates are reflective of 
the effect on the winter habitats, because losses to other seasonal 

Wildlife Management Plan 
 
BC Hydro  would continue to manage lands it owns 
to the east of the Halfway River and west of Wilder 
Creek  to maintain values of these  
areas as winter range and their accessibility. Other 
jurisdictions have implemented supplemental 
feeding programs to support ungulate populations 
during severe winter conditions.  Such programs 
require careful planning and management by 
experienced biologists in order to be effective 
(Putman and Staines 2004).  They can be costly, 
depending on the size of the area and numbers of 
animals.  The use of feeding programs during 
severe winters would be considered. 
 
The available measures to mitigate the potential 
effects on wildlife resources may not be fully 
effective. Therefore, the residual effect of the 
Project of habitat alteration and fragmentation on 
certain species would be significant because the 

14.5.3 
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habitats and birthing habitats are not expected to influence moose, elk, or 
mule- deer population sizes.   Loss of winter range has been characterized 
as moderate for moose and elk, and high for mule deer, reflecting the 
amount of loss.  This loss of winter range is considered permanent, as 
recovery during the life of the Project is not expected.   Level of confidence 
is moderate due to the detailed data collected and subsequent habitat use 
modelling completed. 

sustainability of the regional populations of these 
species would be threatened (Table 14.22.  This 
includes Yellow Rail SARA -special concern, Red - 
listed), Canada Warbler (SARA-threatened, Blue - 
listed), Cape May Warbler (Red - listed), Bay - 
breasted Warbler (Red- listed), and Nelson’s 
Sparrow (Red - listed). 

28. PRRD North Peace Fringe Area Official Community Plan Policy 10.3 (Section 15) 

recognizes that the BC Peace River is a heritage river 

 Site C dam is not recognized by the PRRD OCP’s 

Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 
EIS or other 

Source 

32.2.2.3 Historical Resources 
in 1998, the Peace River was recognized as a provincial 
heritage river by British Columbia’s Heritage River Program 
(Province of British Columbia 1998; B.C. Ministry of 
Environment 2010). Specifically, it has been recognized as 
a working river that “integrates economic activities with 
natural heritage, recreational, historic, and traditional 
cultural values” (B.C. Ministry of Environment 1998). The 
Province’s vision statement seeks to manage resource-
based uses of the river while maintaining representative 
natural heritage qualities and recognizing the historical 
heritage values of the river corridor to Aboriginal groups 
and non-Aboriginal people (Province of British Columbia 
1998).  

BC Government Website: 
British Columbia Heritage Rivers Program 
The role of the Heritage Rivers Program is to encourage 
community-based stewardship, to provide a model for public 
participation in river management, to formally recognize 
outstanding examples of our river heritage and to reflect the vision 
for each river as we move into the future. 

BC Heritage Rivers System 
Starting in 1995 the BC Heritage Rivers System worked to select 20 
rivers representative of the diversity of B.C.'s Rivers. The first 7 
rivers were designated in 1996. In the year 2000 the final two (2) 
rivers were proclaimed and the system was completed.  
 
The Peace River has not been designated as a Canadian Heritage 
River 

 

V.4 32.2.2.3 
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29. Would a current review of the horizontal safe lines established for Williston Lake transfer 

to the Site C project 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

According to Klohn Crippen Berger SNC Lavalin 2009, 

erosion impact lines were established using a variety of 

technical methods and experience on other lakes and 

reservoirs including Williston Reservoir and Moberly Lake  

Erodibility coefficients assigned to each of the classified 
material types were established based on a review of case 
studies and on historical erosion observed along the 
shores of Williston Reservoir and Dinosaur Reservoir. 

 Klohn 
Crippen 
Berger SNC 
Lavalin 2009 
 
 
V2 – 11.2.3.7 

30. When will the reservoir be safe for recreational use? 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Volume 3 Section 26 Navigation describes the restrictions 
that would be in place on water access during dam 
construction and reservoir filling to ensure the safety of 
boaters, including the proposed public notifications of the 
restriction by signage and other means. 
 
26.4.1.1 Site C Dam, Generating Station, and Spillways  
At the start of construction of the Site C dam, generating 
station and spillways (Volume 1 Section 4 Project 
Description) BC Hydro would seek a restricted navigation 
zone on the Peace River within an area extending from 

V1.AG -BC Hydro would fund the development of a B.C. Peace 
River/Site C Reservoir Navigation and Recreation Opportunities 
Plan 
 
- BC Hydro would establish and operate three new permanent Site 
C reservoir boat launches and day-use 
sites (Cache Creek and Lynx Creek trailer launches, and Hudson’s 
Hope Shoreline Protection small craft launch) to replace flooded 
boat launch areas 
 
- A suitable site for a boat launch on the reservoir near Halfway 

Volume 3 
S.25 -
Outdoor 
Recreation 
and Tourism 
 
24.4.1.1 
Changes in 
Public 
Fishing Areas 
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approximately 3 km upstream to 3 km downstream of the 
dam site (Figure 26.13). Site C dam site construction 
activities would occur within the restricted zone. Debris 
booms would be placed, to catch woody debris, within this 
restricted navigation zone on the Peace River above the 
dam site, at the mouth of the Moberly River and, in 
construction Year 2, a boom above this zone at Wilder 
Creek. There would also be temporary bridges constructed 
across the Peace River and at the mouth of the Moberly 
River, within the restricted navigation zone (Figure 26.13).  
After filling of the reservoir, the Site C dam site restricted 
navigation zone would be 5limited to a permanent 
upstream forebay safety boom and a 3 km downstream 
restricted navigation zone (Figure 26.14). After reservoir 
filling, temporary debris booms would be placed at the 
mouth of the Moberly River and across the reservoir 12 km 
upstream at Wilder Creek (Figure 26.14).  
The construction and operation of the dam and the 
associated restricted access zones would be a permanent 
barrier to navigation.  
 
As water-based navigation within the restricted navigation 
zones would no longer be permissible, there would be an 
adverse effect on navigability and navigational use at this 
location. 
 
26.4.1.4 Access to Water-Based Navigation  
There are a number of reservoir preparation activities, 
including clearing, Highway 29 realignment, and Hudson’s 
Hope shoreline protection construction. Boat launches 
located at Lynx Creek, Halfway River, and Hudson’s Hope, 
as well as other unmanaged and recreational access 
points, would remain operational until such time as 

River that met public safety and access considerations was not 
found 
 
Provide recreational boaters with information about restricted 
navigation zones at the dam site, any temporary navigation or boat 
launch access closures associated with active work areas for 
reservoir clearing, Highway 29 relocation, and Hudson’s Hope 
shoreline protection construction, as part of the Public Safety 
Management Plan.  
 

V.5 S.39: BC Hydro’s Public Safety Management Plan and 
 supporting boater communication protocols, inclusive of adhering 
to the Canadian Dam Association Guidelines for Public Safety 
Around Dams, will address navigability and navigational use, and 
the identification of potential hazards and interferences in 
waterways.  
Provide public communication about areas that remain open to 
navigation and are accessible during construction (inclusive of boat 
launches and other public access)  

 

Table 38.1 
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construction activities restrict access.  
Access to the boat launch at Hudson’s Hope ferry landing 
would be unavailable once the Hudson’s Hope shoreline 
protection construction starts in Year. Access to the Lynx 5 
Creek and Halfway River boat launches may be affected by 
Highway 29 construction and clearing activities; however, 
BC Hydro and its contractors will seek to minimize these 
temporary disruptions to boating access points, and to 
maintain access points to, and navigable use of, the Peace 
River during construction.   
After reservoir filling is completed near the end of 
construction Year 7, all existing boat launches within the 
Site C reservoir area, including Halfway River, Lynx Creek, 
Hudson’s Hope ferry landing, would become permanently 
unavailable. Until the new boat launches are opened for 
use on the reservoir, there would be an adverse effect on 
access to water-based navigation.   
Figures 26.12 and 26.13 illustrate expected areas and 
periods of restricted navigation during construction.   
Downstream of the Site C dam site, the ability to navigate 
and the provision of access will be unaffected by the 
Project during construction. Adverse effects on water-
based access to navigation would result during 
construction. 

31. How close to the safe lines is considered safe for development – land use, structures? 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

New residential structures will be permitted landward side of the stability impact 

line.  Other structures may be allowed within the SIL pending geotechnical analysis 

5 year monitoring program Klohn 

Crippen 
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and examined on a site by site basis. 

In accordance with the International Commission on Large Dams (ICOLD), BC 

Hydro changed from “safeline” to the concept of “reservoir impact lines,” referring 

to a boundary beyond which lands adjacent to a reservoir are not expected to be 

affected by the creation, or normal operation of the reservoir. 

 Technical issues that determine the landward extent of the effects of 

reservoir shoreline processes 

Standardized method of analysis for the entire reservoir shoreline 

Berger SNC 

Lavalin. 

2009. 

 

32. What is the difference between flooded and lost land due to the establishment of safe 

lines? 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

The Flood Impact Line is the boundary beyond which land would not be expected to be 

affected by floods, wind-generated waves, the operation of the Site C auxiliary spillway, 

and/or waves caused by boats and small landslides.  The Flood Impact Line is located at 

elevation 466 metres, or approximately four metres above the Maximum Normal 

Reservoir Level (elevation 461.8 metres). 

The Erosion Impact Line is the boundary beyond which the top of the slope adjacent to the 

reservoir would not be expected to regress due to erosion caused by the impoundment 

and operation of the reservoir over a period of 100 years.  It considers both predicted 

shoreline erosion (to the 100-year Beach Line) and the formation of a slope above the 

reservoir shoreline using appropriate eroded (short term, steep) slope angles for the 

geological units present around the shoreline. 

 Vol2 AppB 
Part 2 
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Stability Impact Line is the boundary beyond which land would not be expected to be 

affected by landslide events caused by the impoundment and operation of the reservoir.  

The position of this line considers extremely unlikely landslide events.  It accounts for the 

predicted amount of shoreline erosion over a 1 00 year period of reservoir operation, 

potential changes in groundwater levels and gradual flattening of slopes above the 

reservoir shoreline using appropriate ultimate (long term, shallow) slope angles for the 

geological units present around the shoreline. 

Landslide-Generated Wave Impact Line is a boundary applied to three areas on the north 

bank of the proposed reservoir (Lynx Creek, Farrell Creek and Halfway River), where 

landslide-generated waves could temporarily flood elevations higher than the Flood 

Impact Line.  The position of this line is based on combinations of landslide volumes and 

velocities that are considered extremely unlikely to occur. 

total area contained between the proposed Maximum Normal Reservoir Level (MNRL) and 

the impact lines is approximately 9,650 hectares.   

 
ea between MNRL and Erosion Impact Line = 1,464 ha  

 
-Generated Wave Impact Line = 210 ha  

 

33. Erosion concerns over the removal of forest lands; river, road, pits, etc. 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Refer to 21 

Excavation and site preparation would disturb 

Erosion Prevention and Sediment Control Plan 
•  Identification  of erosion and sedimentation - prone areas   
•  Construction- related activities prone to erosion or sedimentation   

V5 – 39 

AD0018
Typewriter
March 13, 2013

AD0018
Typewriter
Handout SR-1



Peace River Regional District Rural Directors 
Issues – Concerns - Mitigations 
for the Proposed Site C Dam Project 
 

Page 40 of 74 
 

natural vegetation and contouring, and may 
affect agricultural capability of the land.  
Unvegetated areas would be prone to erosion. 

•  Erosion and sediment control measures   
•  Removal and disposal of temporary erosion and sediment control measures   
•  Storm  event protection   
•  Site  drainage management    
•  Required setbacks from riparian areas and surface water bodies   

 Timing of restoration and reclamation activities   

  Soil  salvage, storage and reapplication   

 Site  drainage    

 Decommissioning of temporary access    

 Materials and waste removal   

 Grading  and re - contouring    

 Re- establishment of ground cover and  native vegetation 

 Restoration of soils and drainage characteristics on agricultural lands   

Restoration of sensitive and listed ecosystems 

 

 

V5 - 35 

34. Increased volume on transportation infrastructure during construction – air, road, 

highways 
See issue 39. 

35. Site C dam effect on downstream ice bridges and ice packs 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

7.4.4 Improved Operational Control of Peace River Flows 
Improved ability to manage risk of ice breakup flooding at the Town of Peace 
River:  
Flooding has occurred in the past at the Town of Peace River when the Smoky 
River  ice cover breaks up dynamically before the ice cover on the Peace River 

No impacts on ice bridge identified V.1 7.4.4 
 
V.2 11.7 
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has  regressed downstream of the confluence of the releases from the W.A.C. 
Bennett and Peace Canyon dams in order to help manage  ice breakup and 
minimize the risk of flooding. This is discussed in Section 11.7 Thermal and Ice 
Regime in Volume 2 Section 11 Environmental Background.   
The Project would move the point of flow control between 10 and 12 hours 
closer to  the Town of Peace River, providing a faster response time if a 
particular flow was  required in the Peace River at this location to reduce the 
flooding risk 

36. Site C reservoir effect on water temperatures 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

The reservoir will likely resemble a moderately deep lake, forming a two - layer 
thermal structure, separated by a thermocline (stratifying layer) forming in the 
summer and winter, and mixing completely in the fall and spring. 
In the first 20 km of the Site C reservoir, just downstream of Peace Canyon Dam, 
the model predicted that shallow bathymetry and consequently high velocities 
would result in a vertically uniform temperature. At greater distances 
downstream, the surface warming in summer would result in a stable 
thermocline. The reservoir would develop 5 to 15 degrees of temperature 
stratification in most summers. Stratified conditions would typically start in the 
middle of May after reservoir water temperatures exceed 4°C. Mixing is 
predicted to occur in the fall, typically in mid-October.  Maximum surface  
temperatures are predicted to reach between 16°C and 21°C in the   years 
modelled,  while the temperatures at the bottom of the reservoir gradually 
increase throughout the  summer ,  but reach only 9 to 11°C before mixing 
completely with surface waters during  the fall overturn 
 

Modelled temperatures at the Site C outlet were warmer than observed 

Establish baseline and monitor change in 
thermal and sediment conditions on 
Spectra water intake in Taylor.   

V3 – 22.4.2 
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temperatures at the same location between July and January, ranging from 0.3 ° 

C in July to 1.5° C higher than existing conditions in October. The monthly 

modelled outlet temperatures were between 0.4 and 0.9 ° C cooler from March 

to June, and in all months had a smaller daily range than the existing river.   

During construction, It is not clear based on what is known today physical 

changes expected due to Site C would lead to an actual adverse effect on Spectra 

Energy’s operations. The modelling of predicted changes in water temperature 

and sediment transport expected during construction, along with specific 

information from Spectra on the relationship between these variables and its 

operations, can be used to inform and develop an appropriate construction 

monitoring program with Spectra. 

During operations, the Spectra Energy water intake could be affected by changes 

in water temperature as well as suspended sediments.     

• If river water temperature downstream of Site C increases, more water would 
have to be pumped from the river to achieve the same amount of cooling. When 
water temperature approaches 15 – 17° C, Spectra may need to cut back 
production. This typically happens, currently, on hot summer days, during 
daylight hours.    

37. Impacts on aquifers 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

See issue 52 
 

On a reservoir- wide scale, the smallest predicted changes in groundwater 
levels occur  upstream,  where the reservoir would  have little effect on 
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surface water levels,  while the  largest changes  would  occur closer to 
the Site  C dam site, where the reservoir water level  would  increase by 
up to  50 m compared to the current Peace River water level.  The 
stratified bedrock and overburden sediments near the reservoir edge 
would limit changes in groundwater levels within the overburden, due to 
reservoir formation. Changes in groundwater level do occur, due to 
reservoir level rise in some of the modelled reservoir cross - section 
locations. The predicted increases in the deeper groundwater elevations 
in the valley slopes at the proposed reservoir shoreline range from 1.6  m 
to 14 m. Groundwater level increases of up to 6  m are predicted at  
distances up to 1, 600  m from the reservoir shoreline in one cross - 
section  containing a local buried valley. For the majority of sections 
analyzed ,  the predicted increase in  groundwater level is less than 3  m at 
a distance of 1, 600  m from the proposed shoreline 
 
Based on the predicted water table rise in the technical study area, there 
is a low likelihood that groundwater chemistry would change as a result of 
groundwater coming into contact with new geologic materials. Some 
localized influence on groundwater chemistry may occur in areas where 
the water table rises into thin units (if present) that differ in physical 
characteristics and chemical composition. 

38. Impact on future rates charged by BC Hydro for power 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Objective of BC Hydro is to keep rates as low as possible 
for all users 

 Executive 
Summary 
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39. Dust impacts 
Possible sources of dust: gravel roads, haul trucks, conveyer belt, dam construction site, blasting, clearing fires (soot and smoke) 

Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 
EIS or other 

Source 

V1-AC1, p.9-10:  Best management practices would include: 
• Sediment control, and oil control separation 
• Control of noxious weeds through vegetation cover or 

seeding, and the provision of a truck wash station as 
required; 

-Maintenance of road surfaces to reduce vibration 
• Control of air emissions and wind generated dust 

 
V2-AK 5.3 WIND  
Overall, winds were predicted to increase in speed at all 
climate station locations with the exception of the locations 
outside of the proposed Site C reservoir valley (i.e., Attachie 
Flat Plateau and Taylor). 
 
33.4.3.1.1 Dustfall  
Figure 5.1.10 in Volume 2 Appendix L Air Quality Technical 
Data Report delineates the maximum predicted concentration 
isopleths for dustfall. With background, exceedances would 
occur outside the Site C dam site area (in areas where there 
are no sensitive receptors). No exceedances would occur at 
sensitive receptors within or outside the Site C dam site area 
(Table 33.19). 

 

• Air Quality Management Plan (inclusive of a Dust Control 
Management Plan) and Blasting Management Plan, to minimize 
fugitive dust from vehicle activity and heavy equipment 
movement, and reduce total particulate matter emissions. 
The Air Quality  Management Plan will include the following 
mitigation measures to reduce dustfall  and particulate matter 
(including emissions at the West Pine Quarry):  
 o Watering of unpaved roads and other surfaces   
o Washing of aggregate and spraying aggregate stockpiles  
 
• A Dust Control Management Plan. 

V1-AC1-3 
V2-AK (Wind) 
V.4 33.4.4 
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40. Traffic and transportation issues will have a negative effect in road infrastructure 
Section 31 – Transportation 

Transportation infrastructure pertains to the system of roadway, rail, and air modes of travel. The Project construction phase would use 

existing roads and railways or develop new roads to move people, equipment, goods, and materials to and from construction and 

operational sites, potentially creating traffic delays and affecting road safety. 

Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 
EIS or other 

Source 

S.31 - Transportation: the key indicators used to assess 
the effects of the Project on 12 transportation were 
potential increased traffic delays and number of collisions. 
Road traffic volumes and road traffic counts were 
considered in, and form the basis of, estimating traffic 
delays and the associated effects (Volume 4 Appendix B 
Project Traffic Analysis Report). Potential changes in road 
accident rates, expressed as collision frequencies, were 
also considered and are included in the Project Traffic 
Analysis Report. 
 
Project-related activity has the potential to adversely 
affect the transportation system within the local 
assessment area (LAA) by creating greater volumes of 
traffic and exerting more demand on the existing 
transportation infrastructure. On the road network, users 
could experience traffic delays and a higher incidence of 
collisions. Access to and egress from residential, 
commercial, and First Nations properties close to the 
affected roadways could also be impeded.  
 
31.3.2.1 Road Infrastructure Improvements The 

At the Site C Working group Meeting held in FSJ on February 19, 
2013, BCH stated that no final decision has been made with 
respect to hauling rip-rap on Jackfish Lake Road – the final 
decision is subject to the bid-tendering process with the option 
being to haul by CN Rail.  
 
31.1.3  Discussions between CN Rail and BC Hydro to date  
indicate that the Project rail use requirement could be up to one 
train per day during  construction, and that this could be 
accommodated within existing freight service levels  by adding 
incremental railcars, or adding a train if warranted. Because the 
Project’s potential requirements for rail can be accommodated by 
an existing rail provider and using existing infrastructure, the 
assessment of Project changes to rail transportation was not 
assessed further. 
 
31.4.2 Mitigation Measures – Changes in Traffic Delays  
31.4.2.1 Construction  
BC Hydro will implement the following measures during 
construction to mitigate potential  increases in traffic delays 
resulting from the Project:   
Highway 29 North  

Volume 4 S.31 
Transportation 
 
V2-AM Table 
4.1.14 
 
Table 31.12 
Projected 
Peak Year 
Traffic 
Volumes on 
Key Road 
Segments in 
the  LAA  
 
Table 31.26 
Project Effects 
and Mitigation 
Measures on 
Transportation 
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provincial government has committed to improving and 
maintaining the regional road infrastructure in support of 
the region’s growing resource industry (BCMoTI 2012).  In 
July 2011, the B.C. government announced long-term 
plans to widen Highway 2 between the Alberta border 
and Dawson Creek, and Highway 97 North between 
Dawson Creek and Fort St. John, and allocated $4 million 
in 2012 fiscal year to prepare seven projects for 
construction along these routes. Nearest the Project site, 
improvements  underway on Highway 97 include:   
• Highway 97: widen to four lanes at the bottom of the 
South Taylor Hill (2 km)   

• Highway 97: construct northbound passing lane at 
Farmington Fairways   
 
The province has also committed to rehabilitating the 
existing public road system in northeast B.C. to reduce 
seasonal road restrictions and to prolong the winter 
drilling season for oil and gas exploration. Roadways to 
the Central Interior will also be improved to increase the 
opportunity for suppliers from this area to provide 
equipment, facility components, and construction 
materials to the oil and gas industry in the Peace region. 

 

• Develop Traffic Management Plans that will include Traffic 
Control Plans, Public  Information Plans, Incident Plans, 
and Implementation Plans (See Volume 5  Section 35 
Summary of Environmental Management Plans) 8 

 
Highway 29 South 

• Based on demand, provide a shuttle bus service or 
carpooling programs between  Chetwynd and the Site C 
dam site to transport workers and to reduce  Project-
related private vehicle use on Jackfish Lake Road. Traffic 
forecasts on Jackfish Lake Road assumed that this will be 
in place. This service would be available for any 
commuters who would start from or pass through 
Chetwynd. If  shuttle service is required, work with the 
District of Chetwynd to identify suitable  parking locations 
for workers using a shuttle service   

 
• Jackfish Lake Road:  o Equip Project vehicles with radios  
 
• Control access to the dam site via the Project access road 24 
hours a day,  seven days a week, so that only authorized vehicles 
are permitted to use the road  
• North Bank Minor Roads:  o Provide carpool programs, such as 
preferred parking, for regional workforce  commuters, to reduce 
the number of private vehicles commuting to site   
 
Additional mitigation measures will not be required on Highway 
97 North or South due to sufficient highway capacity and, for the 
recent four-lane enhancement of Highway 97 North near Fort St. 
John. Mitigation measures will not be required in Hudson’s Hope, 
due to low volumes of background vehicle and turning traffic. 
 
This is a complex issue with a great deal of information in the 
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EIS. Recommend that the RCMP Review this Section as well. 
 
PRRD and local governments will need to monitor highway 
conditions and maintenance and report concerns to the MOTI 
and the highway maintenance contractor, and document such 
reports. 

 
 

Table 31.5 Existing Major Highways and 
Road Segments to be Utilized by the 1 
Project 2 Road Segment  

Length 
(km)  

Project Activity  

Highway 29 North between Hudson’s 
Hope and Fort St. John  

82.2  Road realignment, workforce commuters, log hauling  

Highway 29 South between Chetwynd and 
the Jackfish Lake Road intersection  

3.6  Hauling equipment and materials to south bank, workforce commuters, log hauling  

Jackfish Lake Road  47.2  Hauling equipment and materials to south bank, workforce commuters  
Log hauling  

Project access road  37  Hauling equipment and materials to south bank, workforce commuters, transmission 
line construction  

North Bank Minor Roads:  

269 Road  0.9  Hauling equipment and materials to north bank, workforce commuters  
Log hauling  

240 Road  1.6  

Old Fort Road  5.6  

271 Road  5.9  

85th Avenue  2.5  

North between Fort St. John and Dawson 
Creek, and north to intersection with 
Highway 29  

75.6  Hauling equipment and materials to north bank, workforce commuters  

Highway 97 South, in Chetwynd and west  63.6  Hauling equipment and materials to south bank, workforce commuters  

AD0018
Typewriter
March 13, 2013

AD0018
Typewriter
Handout SR-1



Peace River Regional District Rural Directors 
Issues – Concerns - Mitigations 
for the Proposed Site C Dam Project 
 

Page 48 of 74 
 

41. New Peace Bridge crossing – permanent or temporary 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Table 31.1 
Historic Project design included a permanent crossing of 
the Peace River, with potential for long-term public use. 
Some communities wanted public use of the bridge; 
other communities expressed concern about changes to 
the existing road network and travel routes  
 

 

V1.A.G- Based on the upgraded Project design as described in the 
Project Description Report (May 2011), a permanent bridge across 
the Peace River is not required for the Project. A temporary access 
bridge that is built during construction was identified as the best 
option based on cost, environmental, and safety considerations, 
and the construction schedule. 

 

V.1 A.G 
V.1 S.4 
V.4 Table 
31.1 

42. Impacts on local emergency services: Change in demand for, or provision of, services 

emergency services during construction  
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

V1.AG - BC Hydro plans to provide security, 
firefighting, first aid, and medical transport services 
for all Project construction sites and activities 
BC Hydro is working with Northern Health and BC 
Ambulance Services to plan for the provision of health 
services for its workforce 
- BC Hydro would work with the RCMP to identify 
incremental demands on policing services, and would 
provide direct funding to the RCMP in the region 
during Project construction 

 

Proposed Mitigation: 

 Communicate project management plans and activities to 
emergency service providers.  

 Provide security, firefighting, first aid, and medical transport 
services for all Project construction sites and activities.  

 Implement policies on safe living and work environment.  

 Implement Traffic Management Plan.  

 Provide direct funding to the RCMP to increase policing in the 
region  

 Provide on-site first aid and emergency transport.  

 Provide on-site firefighting services.  
Develop and implement Project emergency plans, including integration 
with existing BC Hydro Peace River facilities. 

V.1 A.G 
V.5 S.39 
Volume 4 
Section 30 
Community 
Infrastructure 
and 
Services 
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43. Transportation for employees 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Ft St. John 
Chetwynd 

A shuttle service would be supported as deemed necessary: 
– from both the north bank and south bank camps to the Fort St. 
John area and to the North Peace Regional Airport 
– for commuters, airport transfers, and leisure transport to town, 
and also between Chetwynd and the south bank dam site camp for 
daily commuters and for transfers to the camp 

To reduce the number of private vehicles commuting to the site, 
provide carpool programs such as preferred parking, for 
regional workforce commuters 

Vol.1 A.G 
p.14 

44. Impacts on Regional airport in FSJ? 
See also Issue 19 – Charlie Lake Outfall/Infrastructure 

See also Issue 39 Traffic & Transportation 

See also Issue 51 – Micro Climate Issues 

Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 
EIS or other 

Source 

31.1.3 Standard Mitigation Measures and Effects Addressed 
Communities have identified a concern with increased passenger use of 
the North Peace Regional airport due to the construction workforce 
travelling between shifts. This was considered in the interaction matrix 
as a subcomponent of worker accommodation.  In the peak Year 5 of 
construction, maximum passenger volumes are estimated at 
approximately 100 persons inbound and approximately 100 persons 

BC Hydro has held meetings with the North Peace 
Regional Airport services staff, and they have not 
identified any 
issues or concerns with increased population or 
airport usage due to the Project. 
 
The airport authority did identify increased travel as a 

Vol 1 A.G 
p.33; 64 
V.4 S.31.1.3 
V.3 
S.26.1.3.2 
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outbound weekly (Volume 4 Appendix B Project Traffic Analysis 
Report). The region’s population and economic growth will also 
contribute to airport passenger increases. Airport  management has 
indicated that the airport would be able to support this incremental 
user demand, that added demand would be met by commercial or 
charter airlines adding  flight capacity (e.g., increasing size or frequency 
of flights), and that the airport  management wants increased 
passenger use of the airport (North Peace Regional  airport, Managing 
Director 2012, pers. comm.). The airport has also recently announced 
that the airport improvement fee increased by $6 to $18 as of 
December 2012. Airport  improvement fees are a user-pay system, so 
any Project-related use of the airport would  include payment of these 
fees to support the airport’s operations and capital investment 
plans (Fisher 2012). Commercial carriers and charter carriers would 
continue to co-ordinate the timing of arrivals and departures to 
minimize congestion within the airport facility and on the tarmac, 
including any additional flights over current schedules.  Through these 
mechanisms, the existing airline, market, and infrastructure could 
respond to the increased demand, resulting in a Project interaction of 
“1”. 
 
26.1.3.2 Standard Measures – Aviation Throughout construction, the 
Project would not affect the North Peace Regional airport  from a land 
use perspective, as construction activities and resultant operations are  
outside the airport boundary and the established obstacle limitation 
surface  (Nav Canada 2012b). The use of cranes and blasting is not 
anticipated to adversely affect airport operations during Project 
construction. 

potential benefit in engaging commercial carriers to 
increase service to Fort St. John. BC Hydro has 
provided projected population and workforce data to 
support these discussions. 
 
BC Hydro has met with North Peace Airport staff, to 
discuss aviation visibility/fog assessment and 
workforce 
airport usage. Technical studies do not identify 
adverse effects on visibility. Staff did not identify 
issues or concerns with increased population or 
airport usage due 
to the Project. 
 
No Mitigation with respect to Regional Airport 
proposed. 
 
Recommend that the Regional Airport be treated like 
other infrastructure issues (sewer/water) and take a 
long view of impacts which may need to be mitigated 
in the future…i.e. part of a mitigation fund to be 
established. 

 

45. Quality of life issues 
33.1.2 Key Issues and Identification of Potential Effects   
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Concerns have been raised about the potential for adverse effects on human health due to changes in the following as a result of the 
Project:   
• Ambient air quality 
• Potable and recreational water quality  
•  Noise and vibration   
• EMF   
• Country foods, including reduced consumption and methylmercury concentrations in  fish consumed by humans (herein referred to as 

“changes in country foods –  methylmercury in fish”)  

• Landscape, including access to and use of land  
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Volume 4: Section 33: Human Health 
The potential for human health effects as a result of the 
Project may be associated with changes in air quality, water 
quality, noise and vibration, electric and magnetic fields 
(EMF), and methylmercury levels in fish. 
 
33.3.2.2 Air Quality: 

 Forestry, agriculture, oil and gas, mining, and power 
generation are the main industries and emission 
sources in the region. Emissions from vehicle traffic 
and residential wood heating are key factors  
affecting local air quality in main population centres 
of Fort St. John, Hudson’s Hope, and the District of 
Taylor, as are emissions from vehicle traffic along 
major roads, in  particular Highway 97. 
 

33.4.1.1.1 Drinking Water – Reservoir: 

 a number of surface drinking water quality 
parameters would change as a result of the Project; 
however, changes would not result in exceedance of 

33.4.4 Mitigation Measures – Change in Ambient Air Quality 
and Effect on  Human Health  
Mitigation measures to reduce emissions and ensure 
exceedances of ambient air quality  objectives do not occur 
include implementation of the following (as described in other  
sections of the EIS):   
• Air Quality Management Plan (inclusive of a Dust Control 
Management Plan) and Blasting Management Plan, to minimize 
fugitive dust from vehicle activity and heavy equipment 
movement, and reduce total particulate matter emissions. 
The Air Quality  Management Plan will include the following 
mitigation measures to reduce dustfall  and particulate matter 
(including emissions at the West Pine Quarry):  
 o Watering of unpaved roads and other surfaces   
o Washing of aggregate and spraying aggregate stockpiles  
 
• A Dust Control Management Plan   
• Vegetation Clearing and Debris Management Plan   
• Smoke Management Plan, to minimize smoke by minimizing 
burning of vegetative  debris (in accordance with BCMOE Open 

V.4 S.33 
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drinking water quality guidelines (or of guidelines for 
recreational water use). Contact with (i.e., through 
recreational water use) or consumption of water from 
the Site C reservoir and from downstream tributaries 
would not pose a health risk, and no effects on 
human health are anticipated. 

 
33.4.1.1.2 Groundwater Quality 

 Of the approximately 55 identified water wells along 
the Site C reservoir, six are  expected to undergo 
direct submersion; 

 The remaining wells are anticipated to experience a 
relative increase in the water level in the well, ranging 
from less than 1 m to 10 m, depending on their 
relative location along the Site C reservoir and 
distance away from the reservoir edge. 

 The increase in  water level is not anticipated to 
influence the quality of the groundwater within the 
well or  influence well operation 

 groundwater quality could be affected if either a 
flooded septic field or contaminated site with 
impacted groundwater is located in close proximity to 
operating water wells. General regions where this 
could occur are wells in proximity to the proposed 
Site C reservoir in the Hudson’s Hope area, Lynx 
Creek, and Farrell Creek areas. If this occurs, there is 
the potential for groundwater quality to exceed 
drinking water quality guidelines, with potential 
effects on human health. 
Mitigation? 

 
33.4.5  Construction – Change in Noise and Vibration  

 Noise from Site C dam and generation station 

Burning Smoke Control Regulation)   
 
Screening modelling will be implemented at the West Pine 
Quarry to further determine potential for exceedances of air 
quality objectives for dustfall and particulate matter at the 
identified residence located 1.5 km from the quarry. Based on 
modelling results, appropriate air quality management plans 
will be implemented as specified above to ensure that 
exceedances do not occur.   
At the Site C dam and generating station, mitigation measures 
to reduce total  suspended particulates and particulate matter 
will include the following:  
• Installation of baghouses at concrete batch plants and 
crushers  

• Installation of silos for fly ash, cement, and aggregate at the 
concrete batch plants  

• Retention of vegetation barriers where practical.  
 
Since PM exceedances were predicted to occur up to 39% of the 
time at the proposed  north camp site location, (and 1% of the 
time at the south camp site and less than 1% of the time at one 
residence) a monitoring plan will be developed that includes the  
following:   
• Confirm locations of emission sources at these sites and 
conduct detailed air quality modelling   

• Based on modelling results, identification of locations and 
installation of PM2.5, PM10, wind speed, and wind direction 
monitors on the north and south bank.   
 
Based on monitoring results, a list of measures will be 
developed prior to construction, with the objective of siting the 
north and south camp sites outside of areas of exceedances.  
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construction activities would contribute to  elevated 
residential noise levels, with the primary noise 
sources being excavation and  material handling at 
the 85th Avenue Industrial Lands and materials 
deliveries along Old Fort Road. 

 Without mitigation, exceedances of BCOGC guidelines 
at the identified receptor locations could potentially 
affect human health. 
 

 …noise contours for construction of Hudson’s Hope 
shoreline protection. … indicate that during the start 
of construction, the nearest residences would 
experience noise levels that exceed the BCOGC 
daytime guidelines by up to 10 dBA. Sound levels may 
be less towards the end of construction of the 
shoreline protection, due to a reduction in the 
intensity of activity on-site. 

 Blasting: No receptors would experience airborne 
vibration above the NPC-119 Cautionary Limit and, as 
a result, there would be no effects on human health.  
 

 Clearing activity would result in noise levels that 
exceed daytime guidelines when the clearing activity 
takes place within 500 m of residential receptors 
(Table 33.22). The temporary duration of noise level 
exceedances from clearing activities would be such 
that no effects to human health are anticipated.  
 

33.4.7 Electric and Magnetic Fields 

 The potential exposure levels of electric and magnetic 
fields are sufficiently low that even on the right-of-
way, the exposure limits (that is the Basic 
Restrictions, recommended by ICNIRP and ICES) 

The requirements of Project management plans will be included 
in the contract tendering process so the contractors can plan 
and budget for any change in operations if real-time monitoring 
indicates elevated levels at sensitive locations.  
With the implementation of the above mitigation measures, no 
exceedances in ambient air quality objectives, and no residual 
effects on human health are anticipated. 
 
 
 
33.4.2 Mitigation Measures – Change in Potable and 
Recreational Drinking Water Quality and Effect on Human 
Health   
Implementation of the following mitigation measures (see 
Volume 5 Section 35  Summary of Environmental Management 
Plans) will assist in mitigating the risk of  groundwater quality 
exceeding drinking water quality guidelines during operations:  
• Implement a Spill Prevention and Emergency Response Plan  

• Implement an Erosion Prevention and Sediment Control Plan  
 
Although adverse project effects on groundwater quality are 
not anticipated during construction (and were not assessed), a 
Groundwater Protection Plan will be implemented during 
construction (years 2014–2022) and during the first five years of 
operations (2022–2027) to monitor potential groundwater 
contamination and, if required, identify appropriate 
groundwater protection measures. This will be done through 
private well sampling and will include monitoring of 
groundwater quality of Taylor and Fort St.  John’s drinking 
water sources.   
With the above mitigation measures, no exceedances of 
potable and recreational drinking water quality guidelines and 
no residual effects on human health are anticipated. 
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would not be exceeded. No adverse health effects 
associated with exposures above the Basic 
Restrictions would occur. 

 
33.4.9 Change in Country Foods and Effect  on Human Health 

 Operations of the Site C reservoir will result in 
potential increase in methylmercury 8 concentrations 
in all levels of the aquatic food chain, with the highest 
concentrations occurring in predatory fish. 

P33-60: commonly consumed species of fish could be 
continued to be consumed by even the most sensitive age 
group at least twice a week without exceeding Health 
Canada’s pTDI for methylmercury. …it is anticipated that 
people will not be required to change the frequency of 
consumption of fish that are caught from the LAA. It is noted 
that fish is highly nutritious, and consumption of fish has been 
shown to protect health and promote healthy development. 
Avoiding fish consumption due to a perceived heath risk could 
result in negative health effects (i.e., replacement of country 
foods with store-bought foods and reduction in health status 
due to alterations in an already healthy diet). 

 
S33.4.6: A Noise and Vibration Management Plan will be 
developed and will include the following:  
• Traffic on the roadways 

• Enact a “no engine compression brake” policy within 2 km of a 
residence  

• Enact a “no free-swinging tailgate” policy  

• All equipment will be kept in good repair and be fitted with 
standard silencers/mufflers  

• Use of ambient adjustable and low-frequency tone backup 
alarms during the daytime and nighttime  

• Communication plan for neighbouring residents 
• Mitigation of noise levels from the increased nighttime 
activity at the 85th Avenue  Industrial Lands during Year 5  

 
Implementation of these mitigation measures will reduce noise 
levels at receptor locations to comply with the BCOGC noise 
guidelines. A noise monitoring program will be implemented to 
monitor the effectiveness of the above mitigation. 
 
33.4.8 Mitigation Measures – Change in Electric and Magnetic 
Fields  
Given that predicted EMF levels are below both the ICNIRP and 
ICES guidelines, and that few known human receptors are 
located within LAA, mitigation is not required. In compliance 
with the British Columbia Utilities Commission, BC Hydro will 
continue to review current status of research regarding the 
potential for health effects from exposure to EMF, including 
changes in guidelines developed by the World Health 
Organization, ICNIRP, ICES, Health Canada and other relevant 
agencies. BC Hydro will continue to disseminate public 
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information on EMF. BC Hydro also maintains a webpage 
containing current information on electric and magnetic fields 
and health. 
 
33.4.10 Mitigation Measures – Change in Country Food   
A monitoring program will be implemented to monitor mercury 
levels in commonly consumed fish species to identify any 
changes in mercury concentrations. The program will 
commence during Year 5 of operations (commencement of 
period of projected peak post-inundation methylmercury 
concentrations), and will be undertaken annually up to Year 10 
of reservoir operations (the need for and frequency of 
monitoring after the tenth year would be determined pending 
earlier monitoring results). If changes in mercury  
concentrations are higher than predicted, a human health risk 
analysis may be required  (depending on actual mercury 
concentrations) to determine if changed mercury  
concentrations were to the level that would necessitate a fish 
consumption advisory to avoid exceedance of pTDI of mercury.  
If monitoring and human health risk analysis results indicate a 
potential health  risk-related consumption of fish obtained from 
the LAA, fish consumption advisories  would be implemented, 
which would include communications to the public and First  
Nations of the potential risk of methylmercury exposure at 
certain consumption levels of certain fish species for certain 
population groups. 
 
See also Table 33.30 for a complete summary of health issues 
and mitigations 
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46. Community adjustment fund 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

What is being considered or negotiated as an ongoing 
regional benefit? 

PRRD should consider requesting BC Hydro to establish a 
mitigation fund that would be in place for the first 5-10 years of 
the dam operation. This would be administered by a joint 
committee established to monitor implementation. Funds 
remaining after 10 years would revert to BCH. 

 

47. Impacts on guiding and trapping activities? 
V3 S24.1: The Project is expected to have effects on the use of and access to harvesting areas (including tenured harvesting areas), and has the 

potential to affect the availability of harvested species. 

Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 
EIS or other 

Source 

V3 S24.1.1:  Project construction activities would interact with the use of and the 
access to fishing, hunting, trapping, and guide outfitting harvesting activities, as 
well as with the habitat supporting harvested species. The use of public fishing 
and hunting areas could also be affected by population change forecast during 
construction.  
  
At the end of the construction period, the filling of the Site C reservoir would 
permanently change the areas available for fishing, trapping, and guide 
outfitting. In particular, fishing use and access would change from a river setting 
to reservoir setting. 
 
Volume 3 Appendix C  
Part 4 Harvest of Fish and Wildlife Resources 
Trapping:  

V3. S24.5 Mitigation 
Trapping: 
Fur-bearer trapping harvests and revenue 
could decrease during construction as a 
result of potential decreases to fur-bearers 
due to habitat loss. Effects on trapping 
opportunities or harvest levels caused by 
Project activities would be mitigated through 
discussions and, where appropriate, 
agreements with the affected tenure 
holders…Trapping will remain viable on all 
traplines overlapping with the Project. No 
residual effects are expected for the 
construction phase. 

Volume 3 
Sec. 24 
 
Volume 2 
Sec. 14 
 
Volume 5 
Sec. 39 
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 There are a total of 16 traplines in the LAA. 

 the economic value of the  activity has diminished greatly, and  it is 
considered mainly a  
subsistence and lifestyle activity. 

 The price of a trapline depends on its particular circumstances (e.g., 
                abundance of valuable  
               furbearers) and improvements  
               (e.g., a cabin). Recent prices for 
                an average trapline is in the  
                order of $15,000- $25,000 
 
3.5 Guide Outfitting 

 The guide outfitter industry in B.C. contributes to economic activity in all 
regions of the province, including the northeast, and plays an important 
role in attracting tourists to B.C. 

 In 2012, there were 48 guide outfitters with active tenures in Region 7 
(Northeast B.C.)(GOABC 2012a; GOABC 2012b). There are four guide 
outfitters with hunting territories overlapping the LAA. 

 One guide outfitter identified up to three cabins within the LAA that may 
be affected by inundation (Guide Outfitter Interviews 2012, pers. 
comm.). Two cabins located near the Peace River downstream of the Site 
C dam site are not within the inundation area. One guide outfitter has 
licence of occupation for a hunting camp within the footprint of the Site 
C dam site. 

 In 2002, Region 7 guide outfitters generated $23M in spending (36% of 
the provincial total), $14.6M in provincial GDP and over 300 person-
years of employment (Pacific Analytics 2003). 
 

Volume 2: Section 14: Wildlife Resources 

 Construction noise and close proximity of people and machinery to 
suitable habitats can change animal behaviours. (p14-25) 

 Ongoing industrial  noise and human use has the potential to reduce 

 
Guide-Outfitting: 
Effects on guide outfitting activities will be 
mitigated through discussions and, where 
appropriate, agreements with the affected 
tenure holders (Section 11.3 Land Status, 
Tenure, and Project Requirements in Volume 
2 Section 11 Environmental Background).  
This mitigation measure is considered 
standard mitigation, per Section 24.1.3 
Standard Mitigation Measures and Effects 
Addressed. No residual effects are expected. 
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species diversity, change population age structure, and may alter avian 
predator-prey dynamics (Francis et al. 2009)(p14-42) 

 Lighting at construction sites may also affect birds in migration as well as 
choice in nesting location (De Molenaar et al. 2006; also, van de Laar 
2007, cited in Kociolek et al.  2011). Artificial lights can attract 
nocturnally migrating birds which can alter flight paths,  resulting in 
depletions of energy stores (van de Laar 2007, cited in Kociolek et al. 
2011)  and may result in fatal collisions with neighbouring structures 
(Ogden 1996).(p14-42) 

 Noise and physical disturbance from construction machinery, 
equipment, and a large work force have the potential to disturb or 
displace grouse. (p14-42) 

 Construction and clearing activities are expected to have the greatest 
effect on ungulates during the winter season, when most ungulates are 
confined to smaller geographic areas within their annual ranges. 
Disturbance can cause animals to relocate to less suitable habitat or onto 
agricultural land (Canfield et al. 1999). (p14-44) 

 

48. Relocation of phone and electrical wires during construction – how will service be 

effected? 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

 The realignment of Hwy 29 will be constructed while the existing 
road is in place. This will enable all work to be done on the new 
sections without affecting traffic or existing services. 

Feb. 19, 2013 
workshop 
comment 
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49. Mercury levels in reservoir and fish – health impacts? 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

With the possible exception of piscivorous birds, fish are 
expected to be the only country food item that will 
increase in methylmercury concentration as a result of the 
Project. Potential risks from consumption of piscivorous 
wildlife are  expected to be lower than from fish 
consumption, as available data suggest that humans rarely 
consume piscivorous  wildlife within the LAA (refer to 
Volume 3 Appendix J Mercury Technical Data Reports, Part 
2 Mercury Human Health 13 Risk Assessment). 

 

See also Issue # 44 Quality of Life and Health issues V2-AI 

 

50. Impact on grazing tenures? 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

4 tenures have areas within the stability or Flood Impact Line.  No 
permanent loss of land is assumed for areas within the Stability 
or Flood Impact Lines as the likelihood of permanent loss of land 
is low.   
 
3 tenures would be affected only by activities associated with the 
transmission line and, therefore, the permanent loss of land 
within these tenures is negligible.    
 

The loss of agricultural land crop production and 
grazing may be partially mitigated by improving 
the capability or productivity of remaining land. 
This may be achieved by relocating surface soils 
from areas of permanent disturbance   and 
placing them in   areas outside of the Project 
activity zone, and by reclaiming abandoned 
sections of Highway   29, as described in Volume 
1 Section 4 Project Description. Abandoned  

V3 – S20 
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3 tenures would be affected by temporary access roads.  These 
roads would be reclaimed with no permanent loss of agricultural 
land.    
 
Tenures 15 and 16, which are two contiguous leases that are part 
of the same agricultural operation, may effectively lose an 
additional 137 ha of grazing lease area, as the reservoir may 
prevent access to a portion of this tenure. This would increase 
the loss to 31.9% of the total tenure area.   
 
For those tenures that would experience a permanent loss of 
land, the loss ranges from 0.003% through 72.5% of the total 
area.   Five   of those tenures lose less than 5% of the total tenure 
area. 

 

sections of Highway   29  or other roads that  are 
adjacent to agriculturally capable lands  will be 
reclaimed in accordance with the Project Soil 
Management, Site Restoration,  and  vegetation 
Plan, as described in  Volume  5  Section  35 
Summary of Environmental  Management Plans.    
Agricultural land that is required for the Project 
will be acquired and associated financial losses, if 
any, will be reimbursed as described in   Volume 2 
Section 11.3 Land Status, Tenure, and Project 
Requirements.   

51. Noise 
Noise predictions and analysis at receptors were conducted for activities associated with the following project components: 

 Dam Site (including the Site C dam site, 85th Avenue Industrial Lands and local access roads) 

 Quarries and borrow pits (including access roads) 

 Reservoir 

 Highway 29 Re-alignment 

 Transmission Line 

 Hudson‘s Hope Shoreline Protection 

 

The Heath Canada guidance indicates that receptors should be residences as well as institutions, medical facilities, parks, campgrounds and First 

Nation Spiritual sites (Health Canada 2012). These other types of receptors were also considered when conducting the analysis. However, upon 

AD0018
Typewriter
March 13, 2013

AD0018
Typewriter
Handout SR-1



Peace River Regional District Rural Directors 
Issues – Concerns - Mitigations 
for the Proposed Site C Dam Project 
 

Page 61 of 74 
 

review of the Human Health Receptor Map (Volume 4, Section 33 of the EIS) only residences were found to be the most potentially affected by 

the Project. 

Several campgrounds are located within or near the technical study area, but the Human Health Effects Assessment (Volume 4, Section 33) does 

not prioritize campgrounds as receptors due to the transient nature of these sites, thus they were not directly evaluated for noise. 

Question: what impacts will this decision have on tourism in the area during the construction period? 

Noise – Health Impacts: 

In Canada, the Working Group on Environmental Noise of the Federal/Provincial Advisory Committee on Environmental and Occupational Health 

acknowledged that:  

Noise is more than just a nuisance since it constitutes a real and present danger to people’s health. Day and night, at work and at play, noise can 

produce serious physical and psychological stress. No one is immune to this stress People appear to adjust to noise by ignoring it but the ear, in 

fact, never closes. The body at times still responds with extreme tension, such as to a strange 

sound in the night (Health and Welfare Canada, 1989). 

 

The most common outward symptom of stress building up in humans, when faced with noise, is annoyance (Health and Welfare Canada, 1989). 

Exposure to excessive noise can also induce or aggravate stress-related health outcomes, including those on the cardiovascular system, immune 

system, sleep, task performance, behaviour, and mental health. 

 

Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 
EIS or other 

Source 

Volume 2 Appendix M Noise and Vibration Technical Data Report: 
The phase of the Project with greatest 
potential to affect noise levels would be the construction phase, particularly 
vehicles, off 
road equipment and related activities. Equipment and material movements 
along public and new access roads, blasting, and quarrying and dam 
construction are all expected to emit sound that may be perceived as noise. 
 
Changes in background noise levels during the operations phase may occur 

S4.  In general, the construction noise levels 
that may be experienced in areas other than 
the Dam Site are not expected to exceed 
nighttime BCOGC Guidelines. 
(Night-time Defined as the hours from 22:00 
to 07:00 – this is the same at the Fort Saint 
John noise bylaw). Compliance with the 
BCOGC nighttime guidance is an indicator that 
sleep disturbance is minimized. There would 

V.2-A.M 
- APPENDIX A 
Environmental 
Noise 
Descriptors 
and 
Terminology 
 
V.2-S.14 – 
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due to equipment and activities at the Site C dam site and recreational use of 
the reservoir. 
 
The technical study areas for noise and vibration are defined based on the 
various localized activities. Each technical study area extends 1.5 km from 
each local boundary, based on the BC Oil and Gas Commission noise 
guidelines (BCOGC 2009). The technical study 
 areas were then reviewed to identify any noise sensitive receptors 
(residences) within the 1.5km distance. 
 
Key Findings: 
Modelling conducted for the Site C dam site activities, including the 85th 
Avenue Industrial Lands and access roads, indicated that: 

 noise levels during construction may exceed guideline levels during 
the night (22:00 – 07:00); and that changes in noise levels at 
residences would be expected to be noticeable. 

 

 Airborne vibration from the Site C dam site or in the quarries would 
comply with guidelines at receptors. While the blasting noise levels 
would comply, it is expected that these noise events would be 
distinguishable from background noise levels at distances beyond the 
noise technical study area. 
 

 Clearing activity in the Reservoir or throughout the Project activity 
zone may also result in guideline levels exceeding guidance at 
residential receptors. 
 

 Highway road and bridge construction may result in guideline levels 
being exceeded at residential receptors or noticeable changes in 
noise levels at receptors. 

 

  The construction of the Hudson‘s Hope shoreline protection, 
particularly in the early stages, would result in daytime noise levels 

be no nighttime construction activity outside 
the Dam Site (including associated hauling on 
public roads) and 85th Avenue Industrial 
Lands. A management and control plan for the 
85th Avenue Industrial Lands would be 
required to minimize the potential for sleep 
disturbance. A mitigation plan for activities 
outside the Dam Site is recommended to 
manage potential noise annoyance. 
 

Volume 5. S.39: Complete Lists of 
Mitigation and Follow-up Measures 

 Provide temporary noise barriers 
between work sites and receptors, 
use portable enclosures/barriers 

 Implement notification of work 
program for residents  

 Develop Noise and Vibration 
Management Plans for work site, 
monitor noise levels at work sites 
and adaptive management as 
required  

 Construct perimeter fencing  

 Retain or plant tree screens  

 Build berms and acoustic barriers  

 Enclose elements of conveyor belt 
system  

 Develop and implement noise 
monitoring and adaptive 
management as required  

 

 

Wildlife 
effects 
V.4-S.33.4.6– 
Health effects 
V.5-S.39 –     
mitigation 
strategies 
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higher than guideline levels within the community. 
 

 Management planning, which includes monitoring, administrative 
controls, engineered noise controls or detailed analysis of updated 
designs, would be required for locations where exceedances are 
predicted. 
 

 Noise disturbance can cause alterations in wildlife movement: sensory 
disturbance, habitat avoidance (see V.2 S.14) 

 

52. Microclimate issues – fog and frost 
V2-AK 1.1.1 Objectives 

The two main objectives of this study were to: 

1. Predict the change in common meteorological parameters within the Peace River Valley due 

to operation of the Project compared to existing conditions. Common meteorological parameters 

that were examined include: 

Air temperature 

Humidity 

Wind speed and direction 

Fog frequency and density 

Precipitation 

 

2. Provide estimates of the changes in meteorological and microclimatic variables of interest to 

other discipline areas. Examples of metrics from other disciplines that directly depend on 

microclimate include: 

Agricultural crop drying – See V.5 S39. 20 

Growing degree days 

Fog 
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Visibility at Fort St. John Airport and Taylor Bridge 

 

V2-AK: The region around Fort St. John experiences a continental subarctic climate characterized by long, cold and dry winters with short, mild 

summers. Normal daily average temperatures range 

from -14.2 °C in January to 15.7 °C in July with normal total annual precipitation totalling 465 

millimetres, of which 65% falls between May and September. 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

The Weather Research and Forecasting (WRF) model predicted that there would be no 
changes more than one kilometre from the proposed reservoir that are statistically 
distinguishable from year-to-year variations. 
 
This study focuses primarily on changes that a 
reservoir at full storage capacity would cause under currently observed large-scale 
weather 
patterns, as reflected in the chosen model year. No further changes to microclimate 
are 
expected with ongoing operation of the dam and reservoir. 
 
In broad terms it is expected that the proposed reservoir would moderate temperature 
by creating cooler summers and warmer winters, increase atmospheric humidity and 
potentially change the occurrence of precipitation, and create higher wind speeds over 
and close to the water surface. 
5.0….it is not expected that the formation of the reservoir would statistically 
significantly modify the microclimate in the Technical Study Area beyond a few 
kilometres from the reservoir. 
 
5.1 Temperature: 
Overall the daily minimum air temperature is predicted to increase at all locations with 
the greatest change predicted to occur in the spring and summer at Attachie Flat Upper 
Terrace, Attachie Flat Lower Terrace, Bear Flat, and Site C Dam by more than one 

Taylor Bridge and Approaches  
Monitor Taylor Bridge and low-lying 
approaches for changes in fog hours 
and density during the early years of 
Project operations. 
 
If required, implement mitigation 
measures to reduce driver speed, 
minimize fog-related collisions and 
maintain overall road safety by 
considering the following:  

- Illumination on, and on the 
approaches to, the Taylor 
Bridge  

- Changeable message signs 
that are visible in dense fog  

- Radio broadcasts and other 
forms of public 
communication  

 
BCH does not believe that there will 
any significant impacts due to fog at 
the FSJ Airport. – Feb 19/13 Workshop 

Volume 2 
Appendix K 
Microclimate 
Technical 
Data Report, 
p vii 
 
Table 38.1 
 
No Data on 
Frost 
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degree Celsius. Conversely, the daily maximum air temperature is predicted to 
decrease in spring, summer, and winter and increase in fall. 
 
For areas within one kilometre of the reservoir, annual average temperatures were 
predicted to  
increase by a maximum of one degree Celsius. 
 
5.2 Precipitation:  
The change in monthly precipitation was found not to be statistically significant at any 
of the climate stations or Fort St. John Airport. 
 
5.3 WIND  
Overall, winds were predicted to increase in speed at all climate station locations with 
the exception of the locations outside of the proposed Site C reservoir valley (i.e., 
Attachie Flat Plateau and Taylor). The increase in wind speeds can be attributed to the 
smoother surface roughness of the reservoir and larger fetch distance compared with a 
typical river valley. Simply put, winds have fewer impediments when travelling across 
the reservoir and thus wind speeds would tend to be higher at locations adjacent to 
the reservoir. 

 The largest changes to wind speed were predicted to occur during the warm 
season (spring and summer) when large scale weather patterns in the region 
tend to be associated with clearer skies and lower overall wind speeds. 

 The annual average wind speed was not predicted to change at Fort St. John 
Airport. 

 The increase in wind speeds over water would also mean higher wind speeds 
for land areas immediately adjacent to the water surface. 

 
5.4 MIXING RATIO  
Mixing ratio is the mass of water vapour (in grams) divided by mass of dry air (in 
kilograms) in a given volume of (moist) air.  
 
Atmospheric moisture was predicted to increase at all locations adjacent to the 
proposed Site C reservoir. 

 
Question: would predicted changes 
due to global climate change be the 
same or greater with the existence of 
the reservoir as opposed to the river. 
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This result was expected as moisture would be more readily available with the 
presence of the proposed Site C reservoir. Evaporation is expected to increase at the 
surface and increase atmospheric moisture near the reservoir. 

 
5.5 FOG  

For this study two intensities of fog were examined: normal and heavy fog. The 
criterion for occurrence of normal fog is the presence of cloud water and rainwater 
that reduces visibility to one kilometre or less. Heavy fog occurs when the visibility 
is reduced to 500 m or less. 

 The number of normal fog hours is predicted to decrease at five out of nine 
locations, with increases at Fort St. John Airport (seven hours per year), 
Taylor Bridge (eight hours per year), Hudson‘s Hope (one hour per year), 
and Attachie Flat Lower (nine hours per year) locations. 

 The number of heavy fog hours decreases at most locations except Fort St. 
John Airport, where an increase of six hours per year is predicted, and 
Taylor Bridge where an increase of 118 hours is predicted. 

 The Taylor bridge location is also of concern due to potential changes in fog 
due to changes in river water temperature. 
 

5.6 VISIBILITY AT FORT ST. JOHN AIRPORT 
Overall, the number of hours in which poor visibility (0.5 to 1.0 kilometres and less than 
0.5 kilometres) is predicted to occur is increased, most notably during the summer and 
fall. 

53. Impacts on potable water wells 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

33.4.1.1.2 Groundwater Quality 

 Of the approximately 55 identified water wells 

33.4.2 Mitigation Measures – Change in Potable and Recreational 
Drinking Water Quality and Effect on Human Health   

33.4.1.1.2 
33.4.2 
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along the Site C reservoir, six are  expected to 
undergo direct submersion; 

 The remaining wells are anticipated to experience 
a relative increase in the water level in the well, 
ranging from less than 1 m to 10 m, depending on 
their relative location along the Site C reservoir 
and distance away from the reservoir edge. 

 The increase in  water level is not anticipated to 
influence the quality of the groundwater within 
the well or  influence well operation 

 groundwater quality could be affected if either a 
flooded septic field or contaminated site with 
impacted groundwater is located in close 
proximity to operating water wells. General 
regions where this could occur are wells in 
proximity to the proposed Site C reservoir in the 
Hudson’s Hope area, Lynx Creek, and Farrell Creek 
areas. If this occurs, there is the potential for 
groundwater quality to exceed drinking water 
quality guidelines, with potential effects on human 
health. 

 
Results of the predictive modelling indicate that only 
five properties with potentially contaminated sites 
may experience a sufficient (i.e., in the order of 
several metres above baseline conditions) water table 
rise to influence groundwater quality. 
 
six wells are expected to undergo direct submersion 
(i.e., reservoir would submerge the wells). The 
remaining wells are anticipated to experience a 
relative increase in the water level in the well ranging 

Implementation of the following mitigation measures (see Volume 
5 Section 35  Summary of Environmental Management Plans) will 
assist in mitigating the risk of  groundwater quality exceeding 
drinking water quality guidelines during operations:  
• Implement a Spill Prevention and Emergency Response Plan  

• Implement an Erosion Prevention and Sediment Control Plan  
 
Although adverse project effects on groundwater quality are not 
anticipated during construction (and were not assessed), a 
Groundwater Protection Plan will be implemented during 
construction (years 2014–2022) and during the first five years of 
operations (2022–2027) to monitor potential groundwater 
contamination and, if required, identify appropriate groundwater 
protection measures. This will be done through private well 
sampling and will include monitoring of groundwater quality of 
Taylor and Fort St.  John’s drinking water sources.   
With the above mitigation measures, no exceedances of potable 
and recreational drinking water quality guidelines and no residual 
effects on human health are anticipated. 
 

Contaminated Site  and Groundwater  Quality Management  
Plans would be  developed prior to construction to mitigate 
potential influences from  potentially  contaminated sites  
and septic systems 
 
Prior to reservoir filling, building infrastructure, groundwater 
wells,   and septic tanks/fields at properties within the 
proposed inundation area would be decommissioned to 
reduce the potential for affecting groundwater quality for 
existing water well users.   Prior to reservoir inundation, 
further investigation and, as warranted, site remediation,   

 
 
 
 
 
 
 
V2 – 11.6.7 
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from less than 1 m to 10 m, depending on their 
relative location along the reservoir and distance 
away from the reservoir edge. The increase in water 
level   is not anticipated to influence the quality of the 
groundwater within the well or influence operation 
but may, in fact, result in greater well yield due to 
increasing the amount of water in the well.  However, 
groundwater quality could become influenced in 
situations where either a flooded septic field or a 
contaminated site with impacted groundwater is 
located in close proximity to an operating water well. 
General regions where this may occur are adjacent to 
the proposed reservoir in the Hudson’s Hope, Lynx 
Creek, and Farrell Creek areas. 
 

would be conducted on potentially contaminated   properties 
and on properties where residual pesticides and herbicides 
may be present at concentrations of concern. 

54. Highway safety concerns due to increased traffic volumes 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

At the Site C Working group Meeting held in FSJ on 
February 19, 2013, BCH stated that no final decision has 
been made with respect to hauling rip-rap on Jackfish 
Lake Road – the final decision is subject to the bid-
tendering process with the option being to haul by CN 
Rail. 
 

• No new controlled intersections are proposed in 
Taylor 

V1.AG -BC Hydro has initiated discussion with Canada Post and 
School District 59 regarding potential enhancements to mailbox 
and school bus pickup locations to ensure safe pickup and drop-
off; 
 
V1.AG- BC Hydro would work with the RCMP to identify 
incremental demands on policing services, and would provide 
direct funding to the RCMP in the region during Project 
construction. 

Volume 4 S.31 
Transportation 
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55. Lead time for adjustment in water flows near Taylor 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

4.4 Improved Operational Control of Peace River Flows  
 
• Improved access to Taylor wells:  
 
The District of Taylor’s water supply wells are located on a 
small island close to the left bank of the Peace River, just 
upstream of the confluence with the Pine River. In the 
past, District officials have requested low releases of water 
from Peace Canyon Dam so that they could access their 
wells for maintenance. However, there is currently no 
control over flows from the tributaries (primarily coming 
from the Halfway and Moberly rivers) between Peace 
Canyon and Taylor. 
 
With the Project, there would be a larger degree of control 
over the flows at the Taylor wells since the volume of 
flows originating from the tributaries between the Project 
and the wells would be regulated. 

Due to the travel time required for water to flow between the 
Peace Canyon outlet and the location  of the proposed Site  C 
tailrace, operational changes at points downstream of  Site  C  
would occur approximately 10 to 12  hours sooner with Site  C.  For 
example,   if releases were increased from Peace Canyon at 6:00   
a.m., the flow increase would be noticeable at the location of the 
proposed Site C Dam between 4:00   p.m.   and 6:00   p.m. . . . 
Under the existing conditions at the Site C Dam site, discharge is 
highest during hours of darkness (6:00   p.m.   to 6:00 a.m.) and 
lowest during hours of daylight (6:00   a.m. to 6:00   p.m.). The 
reverse would occur with Site C operation. 
 

Although the range of operational releases immediately 
downstream of the Site  C Dam would be higher with the 
Project, the actual range of flows immediately downstream 
would be lower with the Project ,  due  to tributary inputs 
between Peace Canyon Dam and the  Site  C Dam site. There 
would be no change in the range of flows experienced 
downstream of the Pine River confluence. 
 
During the diversion phase, the headpond would dampen 
changes to the rate of changes in flow, resulting in smaller, 
less abrupt changes in Peace River flows downstream of the 
constriction.  Hydraulic changes would be negligible at Taylor 
and further downstream. There would be no increase in the 
risk of fish stranding downstream of the dam and generating 
station construction area. 

v.1 7.4.4 
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56. Impacts on Peace Park 
Analysis and Information from Site C EIS Proposed Mitigation Strategy Reference to 

EIS or other 
Source 

Peace Island Park is a key recreation and boat launching area on 
the Peace River that could be affected by changes to river levels 
during Project operations.    
 
During construction, Peace Island Park could experience an 
increase in visitor numbers as access restrictions are placed on 
other access points and campsites along the river upstream of the 
park and the Site C dam site. 
 
During operation, reservoir shoreline areas would be opened 
based on monitoring of slope conditions. Recreation sites 
downstream of the  Site   C  dam  site , notably Peace  Island Park , 
would  see increased use due to displaced demand  until the  Site   
C  reservoir is fully available .   
 
Also noteworthy: 
Alwin Holland Park will be partially inundated by the proposed Site 
C reservoir. 

Providing a Community Recreation Site Fund to support 
development of new shoreline recreation within the Peace 
River and tributaries through to the Alberta border, as well 
as the Site C reservoir. 
 
 
 
 
 
 
 
 
 
 
 
Funds will be provided to the District of Hudson’s Hope for 
improvements to shoreline access at Alwin Holland Park. 

V1 4.1.4 
 
V3 – S25 
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7 PROJECT BENEFITS 1 

This section of the EIS describes the expected benefits of the Project on a local, 2 
provincial, and federal level. These benefits enable BC Hydro, through the Project, to 3 
build relationships with Aboriginal groups, the public and local governments while 4 
ensuring that the Project remains cost-effective for BC Hydro ratepayers. The discussion 5 
of these benefits has been organized in this chapter as follows: 6 

• Section 7.1 describes the financial benefits to ratepayers resulting from the 7 
cost-effective energy generated by the Project 8 

• Section 7.2 describes the financial benefits to various levels of government, in the 9 
form of government revenues at the local, provincial, and federal level, generated by 10 
the Project 11 

• Section 7.3 describes the economic benefits of the Project resulting from increased 12 
economic activity and job creation 13 

• Section 7.4 describes the environmental, social, and sustainable development 14 
benefits of the Project. This includes the low greenhouse gas emission intensity of 15 
the energy produced, the role of the Project in integrating intermittent clean or 16 
renewable resources and in optimizing the hydroelectric potential of the Peace River, 17 
the role of the Project in increasing fish habitat and aquatic productivity in certain 18 
areas, in providing increased fishing opportunities and water-based recreational use 19 
and in providing improvements to public roads and to the reliability of the 20 
transmission system  21 

7.1 Ratepayer Benefits 22 

The EIS Guidelines state that the EIS is to include a description of the extent, 23 
distribution, and duration of the benefits of the Project, including the value of electricity 24 
generated. 25 

This section provides a description of the benefit of cost-effective energy and 26 
dependable capacity to BC Hydro customers, and is structured as follows: 27 

• Section 7.1.1 provides background information concerning BC Hydro’s competitive 28 
electricity rates resulting from its Heritage hydroelectric system 29 

• Section 7.1.2 provides a description of the energy and dependable capacity 30 
generation benefits from the Project 31 

• Section 7.1.3 provides a description of the net ratepayer benefits arising from the 32 
Project 33 

The EIS Guidelines also state that the EIS is to include a description of the initial capital 34 
construction cost and operating cost estimates for the Project, including a description of 35 
the methodology for developing cost estimates. This information is contained in 36 
Volume 1 Appendix F Project Benefits Supporting Documentation, Part 1 Project Cost 37 
Estimate. 38 
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7.1.1 Competitive BC Hydro Rates 1 

Due to its Heritage hydro system, BC Hydro electricity is currently among the most 2 
competitively priced in North America, which helps reduce the utility component of the 3 
cost of living and provides a competitive advantage for businesses operating in B.C. 4 
Each year, BC Hydro participates in a Hydro-Québec comparison survey of average 5 
electricity prices for 12 Canadian utilities and 10 American utilities. The Hydro-Québec 6 
report provides the monthly bills, excluding taxes and non-utility levies, calculated for 7 
specific consumption points for four different customer segments: residential, small 8 
power, medium power, and large power. The average price is also calculated, for each 9 
customer segment and specific consumption point, by dividing the monthly bill by the 10 
amount of monthly energy consumption. For example, if an electric bill for 1,000 kWh 11 
was calculated to be a monthly amount of $50, the average price would be $50 divided 12 
by 1,000 kWh, or 5 cents/kWh. 13 

The most recent completed rate comparison was undertaken in 2012 (BC Hydro 2012). 14 
Figure 7.1 shows a comparison of the rates in multiple North American cities. As shown, 15 
BC Hydro’s rates for fiscal 2012 were identified as among the lowest in North America.  16 

BC Hydro’s competitive electricity rates result from its Heritage hydroelectric system. As 17 
described below in Section 7.1.3, while large hydroelectric generating facilities have 18 
relatively high initial capital costs, operating and maintenance costs are minimal when 19 
compared to other sources of electricity such as natural gas-fired generation: 20 

• Comparing the cost of electricity with the initial investment of a hydropower 21 
generating station, the pay-back period is short relative to the economic life of the 22 
hydroelectric facility. As described in Volume 1 Section 5.5.2, natural gas-fired and 23 
wind generating facilities have shorter economic lives than large hydroelectric 24 
facilities. 25 

• A hydroelectric generating station can produce electricity with minimal cost increases 26 
over the life of the facility. This contrasts with natural gas-fired plants where the price 27 
of natural gas fluctuates depending on what the market is doing. 28 

For hydroelectric projects like the Project, a longer lifespan means not only are costs 29 
spread across a longer timeframe but also power generating equipment used at the 30 
hydroelectric facilities can often operate for long periods of time without needing major 31 
replacements or repairs. 32 

7.1.2 Capacity and Energy Provided by the Project 33 

The Project will provide needed, long-term, cost-effective dependable capacity and 34 
energy for as long as the project operates. Volume 1 Section 5.2 demonstrates that 35 
there is a need for the Project’s energy and dependable capacity, while Volume 1 36 
Section 5.5 shows that the Project is the most cost-effective way to meet the identified 37 
need. 38 

7.1.2.1 Capacity 39 

Capacity represents the instantaneous power output of a generating facility at any given 40 
time. As described in Volume 1 Section 5.2, BC Hydro plans its system to ensure that 41 
there is sufficient dependable capacity to meet customer needs, which represents the 42 
maximum generation output that can be reliably supplied coincident with system peak 43 
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load, taking into account the physical state and availability of the equipment and water or 1 
fuel constraints. The Utilities Commission Act service obligation discussed in Volume 1 2 
Section 5.2 means that BC Hydro must make sure customer demand is met at the peak 3 
load every day. 4 

The dependable capacity of the Project is established as part of the project design. The 5 
dependable capacity of the Project is 1,100 MW, as discussed in Section 4.3.1.4 in 6 
Volume 1 Section 4 Project Description. As described in Volume 1 Section 5.2, after 7 
BC Hydro implements Revelstoke Unit 6, there are limited dependable capacity resource 8 
options available to BC Hydro. Proceeding with the Project avoids dependable capacity 9 
resources such as natural gas-fired SCGTs and/or pumped storage facilities. Therefore 10 
the long-term value of the Project’s dependable capacity is the avoided cost of a SCGT 11 
(within the 97% Clean Energy Act clean or renewable target) and/or pumped storage, 12 
which have unit capacity costs of between $89/kW-year up to $440/kW-year (refer to 13 
Table 5.38, Volume 1 Section 5). These capacity costs are reflected in the value of the 14 
avoided costs of energy presented in Section 7.1.2.3 below. 15 

7.1.2.2 Energy 16 

Energy represents the cumulative amount of electricity produced or consumed over a 17 
specific period of time. For the Project, the amount of energy that can be produced is 18 
driven by the water inflows into the proposed Project reservoir from the Peace Canyon 19 
generating station and from local tributaries. 20 

To determine the average annual energy produced by the Project, BC Hydro modeled 21 
the BC Hydro generation and transmission system in HYSIM for 60 different water inflow 22 
scenarios, for portfolios (as defined in Volume 1 Section 5 Need for, Purpose of, and 23 
Alternatives to the Project) with the Project and without the Project. (Please see 24 
Volume 2 Section 11.4 Surface Water Regime for a more detailed discussion of the 25 
HYSIM model.)The difference between the annual energy in these two portfolios 26 
represents the energy contributed to the system by the Project.  27 

Variability in weather conditions (most importantly, variability in precipitation amounts) 28 
will result in variability in the energy contributed by the Project from year to year. To 29 
quantify this variability in annual generation, the HYSIM analysis (Volume 2 Section 11.4 30 
Surface Water Regime) calculated the energy contribution across the range of 60 water 31 
inflow scenarios. Table 7.1shows the average annual energy contributed by the Project, 32 
as well as the firm energy, which represents the average energy contributed in the worst 33 
three-year sequence of inflows out of the 60 water inflow scenarios. 34 

Table 7.1 Annual Energy Contribution of the Project 35 

Annual Energy Contribution GWh 

Average annual energy: 
Average annual energy contribution across all modelled inflow scenarios 5,100 

Firm energy: 
Average annual energy contribution in worst three-year sequence of inflows 4,700 

The timing of this energy generation throughout the year is also a key benefit to 36 
BC Hydro ratepayers, as generation can be timed to match customer demand. See 37 
Section 7.4.1 for further discussion. 38 
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Proceeding with the Project avoids higher cost clean or renewable intermittent resources 1 
(referred to as Available Resources in Volume 1 Section 5). The long-term value of the 2 
Project’s 5,100 GWh/year of average energy is based on the avoided cost of alternative 3 
resources, and falls into the following range ($F2013): 4 

• $135/MWh ($F2013), which is the adjusted weighted average price resulting from the 5 
most recent, broadly-based BC Hydro energy acquisition process, the Clean Power 6 
Call (about 3,000 GWh/year of firm energy) 7 

• $131/MWh ($F2013), which is the adjusted weighted average price of the clean 8 
energy resources that make up the portfolios shown in Table 5.42, Volume 1 9 
Section 5, based on pricing from the 2010 Resource Options Report 10 

7.1.2.3 Combined Value of Site C Energy and Capacity 11 

The long-term value of the Project’s 5,100 GWh/year of average energy and 1,100 MW 12 
of dependable capacity can be valued through the avoided cost of a replacement 13 
portfolio of both energy and capacity resource options. The range of UECs for the 14 
replacement portfolios are: 15 

• $163/MWh to $189/MWh, which is the unit energy cost for a portfolio with energy 16 
priced at the $135/MWh Clean Power Call adjusted weighted average price, plus 17 
capacity resources priced at the range provided in Section 7.1.2.1 18 

• $156/MWh to $181/MWh, which is the adjusted unit energy cost range for the Clean 19 
Generation and the Clean + Thermal Generation portfolios (refer to Table 5.42, 20 
Volume 1 Section 5). This values energy at $125/MWh based on information in the 21 
2010 Resource Options Report (as per Section 7.1.2.2) and values capacity based 22 
on the range in Section 7.1.2.1. 23 

7.1.3 Effect on Ratepayer Costs 24 

Costs associated with generation projects are recovered from ratepayers based on the 25 
revenue requirements collected by BC Hydro, as regulated by the British Columbia 26 
Utilities Commission (BCUC). The addition to the total customer revenue requirement 27 
resulting from a hydroelectric project is generally composed of: 28 

• Operations costs 29 

• Financing costs (i.e., interest on debt associated with the project) 30 

• Amortization of the project capital cost (depreciated over a period as determined by 31 
accounting principles and accepted by the BCUC) 32 

• A regulated return on equity on the capital invested in the project 33 

One of the benefits of the Project to BC Hydro ratepayers arises from the difference in 34 
ratepayer costs between different portfolios including the Project and portfolios where 35 
the Project is replaced by alternatives, as described in Volume 1 Section 5.5 Need for, 36 
Purpose of, and Alternatives to the Project. Based on the analysis in Volume 1 37 
Section 5.5, the Project is expected to result in lower long-term costs to ratepayers than 38 
alternative resource options. 39 
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Figure 7.2 provides a directional depiction of the expected annual costs to ratepayers of 1 
the Project and a comparable block of either clean or clean plus thermal alternative 2 
resources. 3 

• The Project’s annual costs are calculated based on assumptions regarding the 4 
expected cost recovery from ratepayers. The manner of cost recovery is determined 5 
by the BCUC, and may therefore differ from these assumptions. Increases in the cost 6 
of service after Year 40 are due to significant sustaining capital requirements in 7 
these years. 8 

• The cost of the portfolios of alternatives assume an annual payment schedule similar 9 
to the electricity purchase agreements (EPAs) signed under the Clean Power Call, 10 
which is the most recent BC Hydro power acquisition process, where costs increase 11 
at half of an agreed-upon inflation index (this results in a year-by-year decrease in 12 
the real dollar annual cost). The terms of future EPAs would be subject to 13 
commercial negotiations, and may therefore differ from these assumptions. 14 

As shown by Figure 7.2, the Project consistently has a lower cost of service than the 15 
portfolios of alternative energy resources. This cost differential is smaller at the start of 16 
the operations period, as the financing costs for the Project are at their highest. As the 17 
project debt is repaid, financing costs decrease and the cost differential between 18 
portfolios increases. It should be noted that the average EPA term under the Clean 19 
Power Call was approximately 30 years (with the maximum being 40 years), and the 20 
price and volume of the replacement or renewal of EPAs after that point would be 21 
uncertain. Refer to Section 5.2.3 in Volume 1 Section 5 Need for, Purpose of, and 22 
Alternatives to the Project for additional detail. 23 

An additional benefit of the Project is the lower uncertainty in the cost of energy paid by 24 
BC Hydro customers. The majority of the levelized cost of the Project is from 25 
construction and development costs, and thus would be fixed once construction of the 26 
Project is complete. Conversely, for a thermal resource such as a natural gas generating 27 
facility, a material portion of the costs are incurred during operations, and therefore 28 
energy costs are subject to market fluctuations in fuel prices. Table 7.2 demonstrates 29 
this difference by comparing the makeup in levelized unit energy cost (see Volume 1 30 
Appendix F Project Benefits Supporting Documentation, Part 1 Project Cost Estimate for 31 
a description of the Project’s unit energy cost) between the Project and a natural gas 32 
generating facility. 33 

Table 7.2 Comparison of Unit Energy Cost Composition Between the Project 34 
and a Representative Combined-Cycle Gas Turbine 35 

Component of Unit Energy Cost Site C Clean 
Energy Project 

 
(%) 

Sample 
Combined-Cycle 

Gas Turbine 
(%) 

Construction and Development Costs 85 20 

Operations Costs, Sustaining Capital, and Taxes 5 10 

Fuel Costs (water rentals, natural gas) 10 70 

NOTES: 36 
All numbers rounded to nearest 5% 37 
Capital cost information from Appendix 3 of BC Hydro’s Resource Options Report (BC Hydro 2010) 38 
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Compared to natural gas generating facilities, the Project provides relative price certainty 1 
for ratepayers, and protects ratepayers from volatility in ongoing operating costs due to 2 
fluctuating fuel prices. 3 

7.2 Taxpayer Benefits 4 

This section describes the annual taxpayer benefits of the Project, including the 5 
following: 6 

• Annual federal, B.C. provincial, municipal, and regional government revenues that 7 
will accrue during the construction and operation phases of the Project 8 

• Annual federal and provincial gross domestic product (GDP) that will accrue during 9 
the construction and operations phases of the Project  10 

This section is structured as follows: 11 

• Section 7.2.1 provides a summary of the benefits to government revenues in the 12 
Northeast Development Region for the construction and operations periods 13 

• Section 7.2.2 provides a summary of the benefits to provincial and federal 14 
government revenues for the construction and operations periods 15 

• Section 7.2.3 summarizes these taxpayer benefits 16 

7.2.1 Local Government Revenues 17 

The Project will provide additional revenues to local governments during both the 18 
construction and operations periods. The major sources of this local government 19 
revenue are general taxation revenues, grants-in-lieu, and school taxes. Further details 20 
on the local government revenues effects assessment are provided in Volume 3 21 
Section 16 Local Government Revenue. 22 

7.2.1.1 Taxation Revenues 23 

The key source of additional taxation revenues to local governments will be from 24 
incremental property taxes collected from new residents and businesses in local 25 
communities who are attracted by the opportunities presented by the construction of the 26 
Project. Based on the British Columbia Input-Output Model analysis, there would be a 27 
total of $40 million in direct, indirect, and induced incremental tax revenues resulting 28 
from the construction phase of the Project (Volume 3 Appendix A Economic Assessment 29 
Supporting Documentation, Part 2 Project Economic Impacts: BC Stats). 30 
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Table 7.3 Estimated Local Tax Revenues Derived from Project Expenditures 1 
During Construction 2 

Year of 
Construction 

Phase 

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Total 

Tax revenue 
from direct 
Project 
expenditures 

0 1 1 1 1 1 0 0 0 5 

Tax revenue 
from indirect 
and induced 
activity 1 3 4 5 6 6 5 3 1 35 

Total 2 4 5 6 7 6 6 3 1 40 

NOTES: 3 
All values in $ million 4 
Source: Modified from Volume 3 Appendix A Economic Assessment Supporting Documentation, Part 2 Project Economic 5 
Impacts: BC Stats 6 
There would be additional taxation revenues accruing to local governments during the 7 
operations phase of the project. However, grants-in-lieu (see below) replace the majority 8 
of traditional taxation revenues, and any remaining incremental revenues are expected 9 
to be non-material, given the low project operations costs. As a result, taxation revenues 10 
during the operations phase have not been included in the estimate of the Project’s 11 
financial benefits. 12 

7.2.1.2 Grants-in-Lieu of Taxes 13 

BC Hydro’s generating facilities are generally exempt from assessment and taxation, per 14 
B.C. Order-in-Council 2091/82. However, for most existing projects the Province has 15 
authorized BC Hydro to pay an annual grant-in-lieu of taxes to local communities during 16 
project operations. Whether this amount is paid is at the Province’s sole discretion. 17 

If the Province authorizes BC Hydro to pay grants-in-lieu for the Project, the estimated 18 
payment would be approximately $1,300,000 per year (in 2012 dollars) based on current 19 
rates. These rates are indexed to annual inflation in municipal tax revenues. 20 

7.2.1.3 School Taxes 21 

While BC Hydro generating facilities are generally exempt from assessment and 22 
taxation, this exemption does not extend to transmission assets. As a result, Project 23 
transmission assets such as transformers, circuit breakers, and the buildings that house 24 
them would be subject to school taxes. 25 

The estimated school taxes on the Project transmission assets is approximately 26 
$800,000 per year (in 2012 dollars), but would depend on the actual assessed value of 27 
the assets once constructed. The school tax rate varies annually, but typically increases 28 
at the rate of inflation. 29 
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7.2.2 Provincial and Federal Government Revenues 1 

The provincial and federal governments are expected to receive incremental revenues 2 
as a result of the Project during both construction and operations. The major sources of 3 
provincial government revenue are general taxation revenues, water rentals, and the 4 
Government return on equity. Federal government revenues are primarily from taxation 5 
revenues. 6 

7.2.2.1 Taxation Revenues 7 

During construction, these incremental revenues will come from taxes on a range of 8 
sources that would be associated with the Project, including provincial and federal 9 
income tax, net child benefits, net property tax, sales tax, fuel tax, health care premiums, 10 
payroll taxes, federal taxes, and net GST for B.C. families of various sizes and various 11 
incomes. 12 

The British Columbia Input-Output Model(Volume 3 Appendix A Economic Assessment 13 
Supporting Documentation, Part 2 Project Economic Impacts: BC Stats) estimates that 14 
the provincial government would receive approximately $176 million in revenues from 15 
direct, indirect, and induced activities during the construction phase of the Project. 16 
Meanwhile, the federal government will collect an estimated $270 million over same 17 
period from direct, indirect, and induced activities. 18 

Table 7.4 Estimated Provincial and Federal Tax Revenues Derived from 19 
Project Expenditures During Construction 20 

Year of 
Construction 

Phase 
Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Total 

Provincial Revenue ($ million) 
Tax revenue 
from direct 
project 
expenditures 3 12 14 15 18 20 17 10 2 111 
Tax revenue 
from indirect 
and induced 
activity 2 6 8 9 11 10 10 6 2 65 
Total provincial 
tax revenue 6 18 22 24 29 30 27 16 4 176 
Federal Revenue($ million) 
Tax revenue 
from direct 
project 
expenditures 5 17 21 22 26 38 33 18 4 185 
Tax revenue 
from indirect 
and induced 
activity 3 9 11 13 15 12 12 7 2 84 
Total 9 26 32 35 41 51 45 26 6 270 
NOTE: 21 
Source: Modified from Volume 3 Appendix A Economic Assessment Supporting Documentation, Part 2 Project Economic 22 
Impacts: BC Stats 23 
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During project operations, revenues would continue to accrue to the provincial 1 
government through water rentals and BC Hydro’s regulated return on equity. These 2 
items are also included in the Project’s unit energy cost (discussed in Volume 1 3 
Appendix F Project Benefits Supporting Documentation, Part 1 Project Cost Estimate), 4 
either as direct costs (e.g., water rentals) or implicit in the discount rate (e.g., 5 
government dividend, via the return on equity). 6 

7.2.2.2 Water Rentals 7 

Water rentals are fees paid by BC Hydro and collected by the Water Stewardship 8 
division of the B.C. Ministry of Environment, as established by the Water Act and the 9 
Financial Administration Act (B.C. Reg. 204/88, O.C. 889/88). There are separate water 10 
rental charges based on energy output, authorized capacity, and water impounded for 11 
storage. In total, for all facilities, BC Hydro paid $346 million in water rentals to the 12 
Province for the fiscal year ending March 31, 2012. 13 

Based on current water rates, the annual water rental revenues to the Provincial 14 
government associated with the Project are expected to be $41.2 million dollars in 2012 15 
real dollars (BCMOE 2012). Water rentals are currently indexed to escalate at the rate of 16 
Canadian Price Index inflation and are therefore expected to stay constant on a real 17 
dollar basis.  18 

7.2.2.3 Government Return on Equity and Dividend 19 

The Project will provide incremental returns to the provincial government during 20 
operations through its contribution to BC Hydro’s regulated return on equity and 21 
government dividend. Through Heritage Special Direction HC1, the province requires 22 
BC Hydro to make annual dividend payments to the province of 85% of BC Hydro’s net 23 
income, as long as BC Hydro’s debt-equity ratio, after deducting the payment, is not 24 
greater than 80:20. 25 

BC Hydro’s return on equity and dividend is based on all BC Hydro activities, and is not 26 
calculated on an individual basis for a project such as the Project. However, an 27 
approximation of the Project’s contribution to the return on equity and dividend can be 28 
made to estimate the potential increase to government revenues. 29 

The Project will represent a $7.9 billion capital investment held by BC Hydro at its 30 
in-service date. This initial capital investment will depreciate over time, although 31 
sustaining capital investment associated with asset rehabilitation or replacement will 32 
partially offset this depreciation. 33 

BC Hydro collects a return on deemed equity, as established by Heritage Special 34 
Direction HC2 as 30% of its average asset/rate base. The return that BC Hydro collects 35 
on deemed equity is established by the BCUC on the basis of a comparison with the 36 
pre-tax rate of return earned by private utilities in B.C., and was 11.78% as of 37 
March 31, 2012.  38 

For the Project, the incremental return on equity was estimated by taking 30% of the 39 
project’s depreciated capital asset and calculating an 11.78% return on this amount. This 40 
analysis assumes that the sole effect on BC Hydro’s return on equity is due to the 41 
increase in BC Hydro’s capital asset base. Table 7.5 shows the approximate incremental 42 
return on equity and dividend for a selection of years throughout the life of the Project.  43 
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Table 7.5 Estimated Contribution of the Project to the Province of B.C.’s 1 
Return on Equity and Dividend (Selected Years) 2 

Years from  
Project In-Service Date 

Contribution to  
Return on Equity 

Contribution to Dividend 

1 220 185 

5 190 160 

10 160 135 

25 95 80 

50 35 30 

NOTE: 3 
All values in $ million, 2012 real dollars 4 

7.2.2.4 Other Revenues 5 

In addition to the above, the provincial and federal governments would also expect to 6 
receive incremental personal and corporate income tax revenues resulting from 7 
economic activity associated with project operations. However, these additional 8 
revenues are not expected to be material, given the low project operations costs, and 9 
have not been included in the estimate of the Project’s financial benefits. 10 

7.2.3 Summary of Taxpayer Benefits 11 

A summary of the local, provincial and federal taxpayer benefits for the construction and 12 
operations phases of the Project are provided in Table 7.6. 13 

Table 7.6 Estimated Government Revenues – Construction Period and 14 
Operations Period (Selected Years) 15 

 Construction 
Period Total 

Operations Period 

Year 1 Year 5 Year 10 Year 25 Year 50 

Local revenues 40 2 2 2 2 2 

Provincial revenues 176 260 230 200 135 75 

Federal revenues 270 0 0 0 0 0 

NOTE: 16 
All values in $ million, 2012 real dollars, rounded 17 

7.3 Economic Benefits 18 

This section describes the projected economic benefits of the Project, including: 19 

• Estimated direct employment stated in number of person-years, to be created by 20 
major job category (e.g., labour, management, business services) during 21 
construction and operations 22 

• Estimated indirect employment (i.e., employment in industries that supply goods and 23 
services used to produce an industry’s output or to be consumed by individuals) and 24 
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induced employment (i.e., employment due to the spending and re-spending of 1 
directly and indirectly generated incomes in the broader economy) during 2 
construction and operation predicted by the British Columbia Input-Output Model 3 
developed and maintained by BC Stats (Volume 3 Appendix A Economic 4 
Assessment Supporting Documentation, Part 2 Project Economic Impacts: BC Stats)  5 

• Predicted locality of direct and indirect hires  6 

• Contractor supply services estimates, including the value of supply of service 7 
contracts expected for the Project’s construction and operations phases  8 

For definitions of direct, indirect, and induced effects, please see Volume 3 Appendix A 9 
Economic Assessment Supporting Documentation, Part 2 Project Economic Impacts: 10 
BC Stats. 11 

This section also describes the economic benefits for Aboriginal groups, including: 12 

• Employment  13 

• Contracting and business development, including small and medium-sized 14 
enterprises  15 

• Capacity-building initiatives  16 

This section is structured as follows: 17 

• Section 7.3.1 provides a description of spending on contractors and consultants for 18 
the construction period of the project 19 

• Section 7.3.2 presents the employment benefits of the project through both the 20 
construction and operations phases 21 

• Section 7.3.3 provides a description of the economic benefits that BC Hydro expects 22 
to provide to Aboriginal groups 23 

• Section 7.3.4 provides a description of the economic benefits that BC Hydro expects 24 
to provide to communities local to the Project 25 

• Section 7.3.5 provides a description of the economic benefits that BC Hydro expects 26 
to provide to B.C. Ministry of Transportation and Infrastructure (BC MoTI) through 27 
quarry expansion 28 

7.3.1 Economic Development Benefits 29 

7.3.1.1 Construction Phase 30 

Construction of the Project will provide economic benefits at the local, provincial, and 31 
federal level, due to the purchase of goods and services for construction and the 32 
resulting increase in output from supplier industries, GDP, and household income. 33 

The Project will provide benefits to a range of contractors and consultants supplying 34 
direct and indirect goods and services to the Project. The effects on economic 35 
development indicators for the construction period were estimated by providing cost 36 
estimates and supporting information to BC Stats for use in the British Columbia 37 
Input-Output Model (Volume 3 Appendix A Economic Assessment Supporting 38 
Documentation, Part 2 Project Economic Impacts: BC Stats). For the Northeast 39 
Development Region (NEDR), the increased output would be through the expansion of 40 
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existing businesses or the establishment of new ones, including branch and subsidiary 1 
operations of major suppliers who do not already have offices in the NEDR. In addition 2 
to the potential effects to direct suppliers, the Project is expected to increase GDP and 3 
household income in both the construction and operations phases. 4 

The estimated magnitude of the effect on output, GDP, and household income at the 5 
regional and provincial level during construction is presented in Table 7.7. The majority 6 
of the effect on federal GDP will be due to the increase in B.C. provincial GDP; however, 7 
estimated imports from other provinces are provided in order to estimate the GDP 8 
increase in other provinces. 9 

Table 7.7 Economic Development Benefits During Construction Period 10 
($ million) 11 

 Direct 
Suppliers 

Other 
(Indirect) 
Suppliers 

Induced 
Increase 

Total 
Increase 

Northeast Development Region 
 GDP 35 52 45 132 

 Output 99 127 99 324 

 Household income 25 26 31 81 

Provincial 

 GDP 1,725 976 507 3,228 

 Output 1,429 774 814 3,016 

 Household income 1,294 648 291 2,232 

Federal 

 Imports from other provinces    580 

NOTE: 12 
Source: Modified from Volume 3 Appendix A Economic Assessment Supporting Documentation, Part 2 Project Economic 13 
Impacts: BC Stats 14 
It is expected that the Project would create opportunities for supplier industries and 15 
diversify the economic base of the NEDR during the construction period. Table 7.8 16 
shows the change in dollars to the top five supplier industries of contracts associated 17 
with the Project during the construction phase. A more detailed table can be found in the 18 
BC Stats report in Volume 3 Appendix A Economic Assessment Supporting 19 
Documentation, Part 2 Project Economic Impacts: BC Stats. 20 
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Table 7.8 Estimated Increases in Output in Top Five Supplier Industries 1 
During Construction Phase 2 

Supplier Industry $ million 

Finance, insurance, real estate, and renting and leasing 635 

Manufacturing 190 

Professional, scientific, and technical services 315 

Wholesale trade 210 

Operating, office, cafeteria, and laboratory supplies 205 

NOTES: 3 
The top five supplier industries represent approximately 52% of the total increase in supplier output 4 
Source: Modified from Volume 3 Appendix A Economic Assessment Supporting Documentation, Part 2 Project Economic 5 
Impacts: BC Stats 6 

7.3.1.2 Operations Phase 7 

Operations of the Project will provide economic benefits at the local, provincial, and 8 
federal level, due to the purchase of goods and services for operations and sustaining 9 
capital investment. These purchases will increase supplier industry output, GDP, and 10 
income. 11 

The effects on output, GDP, and income for the operations period were estimated by 12 
providing cost estimates and supporting information to BC Stats for use in the British 13 
Columbia Input-Output Model, as was done for the construction phase. The estimated 14 
magnitude of the change to output, GDP, and household income at the regional and 15 
provincial level during construction is presented in Table 7.9. As discussed for the 16 
construction phase, the majority of the effect on federal GDP will be due to the increase 17 
in B.C. provincial GDP; however, estimated imports from other provinces are provided in 18 
order to estimate the GDP increase in other provinces. 19 

Table 7.9 Average Annual Economic Development Benefits During Operations 20 
Phase ($ million Per Year) 21 

 Direct 
Suppliers 

Other 
Suppliers 

Induced 
Increase 

Total 
Increase 

Northeast Development Region 
 GDP 0.0 0.2 0.3 0.4 
 Output 0.2 0.4 0.5 1.1 
 Household income 0.0 0.0 0.2 0.3 
Provincial (including Regional) 
 GDP 2.9 1.5 2.6 7.0 
 Output 6.0 3.0 3.4 13.5 
 Household income 2.7 1.3 1.9 4.9 
Federal 
 Imports from other provinces    1.8 
NOTES: 22 
Values include both average annual increases from operations and maintenance, and levelized sustaining capital 23 
Source: Modified from Volume 3 Appendix A Economic Assessment Supporting Documentation, Part 2 Project Economic 24 
Impacts: BC Stats 25 
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Table 7.10 shows the dollar changes to the top five supplier industries of contracts 1 
associated with the Project during the operations phase. These increases are split 2 
between operations and maintenance and sustaining capital, due to the difference in the 3 
types of industries affected by these different operating period activities. 4 

Table 7.10 Estimated Increases in Output in Top Five Supplier Industries 5 
During Operations Phase ($ million Per Year, Average) 6 

Operations and Maintenance Sustaining Capital Investment 

Increase in Supplier Industry Output Increase in Supplier Industry Output 

Professional, scientific, and 
technical services 4.3 

Finance, insurance, real estate, 
and renting and leasing 1.4 

Finance, insurance, real estate, and 
renting and leasing 0.2 Transportation and warehousing 0.4 
Operating, office, cafeteria, and 
laboratory supplies 0.9 Manufacturing 0.6 

Retail trade 0.3 Wholesale trade 0.5 

Travel and entertainment, 
advertising, and promotion 0.2 

Professional, scientific, and 
technical services 0.4 

NOTE: 7 
Source: Modified from Volume 3 Appendix A Economic Assessment Supporting Documentation, Part 2 Project Economic 8 
Impacts: BC Stats 9 
A more detailed table can be found in the BC Stats report in Volume 3 Appendix A 10 
Economic Assessment Supporting Documentation, Part 2 Project Economic Impacts: 11 
BC Stats. 12 

Business Engagement 13 

BC Hydro has been engaging with businesses in order to enable participation both prior 14 
to and during the construction of the Project. Please see Section 9.1.3.5 in Volume 1 15 
Section 9 Information Distribution and Consultation for a description of these activities, 16 
which would continue through the construction period. In addition to these engagement 17 
activities, BC Hydro proposes to staff a procurement or economic development office in 18 
the NEDR.  19 

BC Hydro has worked to engage local businesses with development work on the Project. 20 
To date, more than two dozen companies with local or regional offices are engaged with 21 
the Project, with a large number of additional vendors supplying goods and services to 22 
the Project. 23 

Further information on ways in which BC Hydro is engaging local businesses can be 24 
found in Volume 1 Section 4 Appendix F Project Benefits Supporting Documentation, 25 
Part 2– Local Participation Strategies. 26 

7.3.2 Employment Benefits 27 

The Project is expected to provide employment benefits both prior to and during the 28 
construction and operations phases. This section describes the direct, indirect, and 29 
induced employment (as defined in Volume 3 Appendix A Economic Assessment 30 
Supporting Documentation, Part 2 Project Economic Impacts: BC Stats) resulting from 31 
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the Project for the period prior to and during the construction phase, as well as 1 
employment during the operations phase.  2 

7.3.2.1 Prior to and During the Construction Phase 3 

The Project would provide employment during the eight-year construction phase, and 4 
has been providing employment prior to and during the Environmental Assessment as 5 
well. Approximately 70% of the construction employment would involve trade 6 
occupations, 18% would involve contractor supervisors, and 11% would involve 7 
BC Hydro personnel. Of the trades occupations employment, 60% would be equipment 8 
operators, labourers, and truck drivers. 9 

Table 7.11 Estimated Employment Provided by the Project Prior to Project 10 
In-Service Date 11 

 Direct Jobs Indirect and Induced 
Jobs 

Total Employment 

Prior to and during the Environmental 
Assessment 

2,200 1,500 3,700 

Construction Phase 10,200 19,100 29,300 

Total Jobs to Project ISD 12,400 20,600 33,000 

NOTES: 12 
All values in person-years of employment 13 
Source: Modified from Volume 3 Appendix A Economic Assessment Supporting Documentation, Part 2 Project Economic 14 
Impacts: BC Stats 15 
The locality of the construction employment can be estimated using the British Columbia 16 
Input-Output Model. Table 7.12 shows the component of the project employment 17 
expected to be provided in the NEDR. 18 

Table 7.12 Estimated Employment During Construction in the Northeast 19 
Development Region 20 

 Direct Jobs Indirect and Induced Jobs Total Employment 

Construction Phase 1,600 2,300 3,900 

NOTES: 21 
All values in person-years of employment 22 
Source: Modified from Volume 3 Appendix A Economic Assessment Supporting Documentation, Part 2 Project Economic 23 
Impacts: BC Stats 24 
In order to achieve this expected employment in the NEDR, BC Hydro has undertaken 25 
and will continue to undertake activities to engage labour not currently in the workforce. 26 
Details of these activities can be found in Section 7.3.4 as well as in Volume 1 27 
Appendix F Project Benefits Supporting Documentation, Part 2 Local Participation 28 
Strategies. 29 

7.3.2.2 Operating Period 30 

The Project’s operating labour requirements were estimated based on a comparison of 31 
existing BC Hydro facilities of a similar size. For plant operations and maintenance, 32 
BC Hydro estimates that the Project would require approximately 25 persons for 33 
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long-term employment, approximately 13 of whom would be located in the NEDR. These 1 
jobs are primarily composed of skilled trades, engineering, and management functions, 2 
with some supporting administrative and janitorial positions. Employment in supplier 3 
industries will result from positions related to environmental monitoring and mitigation 4 
activities, as well as other jobs related to equipment supply and other supporting 5 
activities. 6 

Additional employment will result from major sustaining capital expenditures over the life 7 
of the Project. Sustaining capital investment occurs as project components require 8 
refurbishment or replacement, and is not expected to occur during the first 25 years of 9 
operations. When the sustaining capital investment does occur, the workforce required 10 
will depend on the magnitude and complexity of the work undertaken. For simplicity, 11 
employment associated with sustaining capital is presented as an average employment 12 
over the 100-year evaluation period in the BC Stats report in Volume 3 Appendix A 13 
Economic Assessment Supporting Documentation, Part 2 Project Economic Impacts: 14 
BC Stats. Actual employment will vary from year to year. 15 

Table 7.13 Estimated Employment Provided by the Project After Project 16 
In-Service Date 17 

 Direct Jobs Indirect Jobs Induced Total 
Employment 

Operations and Maintenance 25 51 12 88 

Sustaining Capital (levelized) 33 20 20 73 

Total employment after 
Project in-service date 

58 71 33 161 

NOTES: 18 
All values in person-years per year 19 
Source: Modified from Volume 3 Appendix A Economic Assessment Supporting Documentation, Part 2 Project Economic 20 
Impacts: BC Stats 21 
It is expected that approximately 50% of the direct operations jobs on the Project will be 22 
located in the NEDR. Indirect and induced employment are expected to be similarly split 23 
evenly. Direct jobs associated with sustaining capital are expected to be more 24 
concentrated, with approximately 75% located in the NEDR. Indirect and induced jobs 25 
from sustaining capital investment would be expected to be more evenly split (i.e., 50% 26 
in the NEDR). 27 

7.3.2.3 Tools for Engaging Local Labour 28 

BC Hydro has, and would continue to, implement measures to increase the availability of 29 
local labour in recognition of the existing high local employment rate. 30 

• BC Hydro donated $1 million to the Northern Lights College Foundation for skills and 31 
trades training for Aboriginal and non-Aboriginal students 32 

• BC Hydro would build a daycare in the Fort St. John area early in the construction 33 
phase to support families wanting to participate in the local workforce 34 

• BC Hydro’s Project labour strategy is to seek to promote and maximize opportunities 35 
for local and regional hiring 36 
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BC Hydro is planning for approximately 15% of workers to live in local communities and 1 
commute daily to the work site. If additional workers are available, both locally and 2 
regionally, BC Hydro would be able accommodate this increase.  3 

7.3.3 Economic Benefits to Aboriginal Groups 4 

BC Hydro is committed to the advancement of economic opportunities for Aboriginal 5 
groups, both to build their capacity and to develop more sustainable long-term 6 
relationships. BC Hydro has an existing Aboriginal Contract and Procurement Policy that 7 
is intended to increase the involvement of First Nations in economic opportunities 8 
associated with BC Hydro’s business activities by allowing certain procurement 9 
practices, including: 10 

• Capacity-building initiatives, where BC Hydro provides funding or resources in order 11 
to provide training, improve skills, or increase business capacity in Aboriginal 12 
businesses 13 

• Directed Aboriginal procurement, such as set-asides, restricted tendering, and single 14 
source negotiations 15 

• The use of Aboriginal evaluation criteria in procurement packages. This provides an 16 
incentive for primary contractors to establish working relationships with First Nations 17 
groups, and increases the likelihood of Aboriginal participation in the construction 18 
contracts while maintaining a competitive environment that provides maximum 19 
benefits to ratepayers. 20 

• The use of an Aboriginal business directory. BC Hydro’s Aboriginal Business 21 
Directory is accessible by BC Hydro to suppliers and contractors, and enables 22 
BC Hydro to promote partnerships between non-Aboriginal, First Nations, and 23 
Aboriginal businesses in contract work for BC Hydro. 24 

BC Hydro has sought to provide economic benefits and to support capacity-building 25 
opportunities for Aboriginal people during activities prior to and during the construction 26 
phase of the Project. Some highlights of these activities include: 27 

• BC Hydro has been building Aboriginal business capacity through the use of directed 28 
procurement activities, both prior to and during the Environmental Assessment 29 
process on the Project. This directed procurement has been used on engineering 30 
investigations contractor work as well as environmental baseline and effects 31 
assessment studies. 32 

• BC Hydro will contribute $1 million in funding to support trades and skills training 33 
bursaries at Northern Lights College, with 50% of the funding for bursaries to be 34 
dedicated to Aboriginal students 35 

• In July 2011, BC Hydro entered into a three-year funding agreement with Northern 36 
Opportunities, a partnership of the school districts of Fort Nelson (SD #81), Peace 37 
River North (SD #60), and Peace River South (SD #59) along with Northern Lights 38 
College, local First Nations, and industry, as well as local communities, with the 39 
objective of providing young people with a seamless learning pathway from 40 
secondary school to post-secondary training, leading to career success. The 41 
program covers academic, trades, apprenticeship, and vocational programs, and is 42 
open to both Aboriginal and non-Aboriginal students. 43 
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• In December 2012, BC Hydro announced that it would contribute $100,000 to the 1 
North East Native Advancing Society in support of advancing North East Aboriginal 2 
Trades Training participants into trades training not currently offered by Northern 3 
Lights College for those trades that are of interest to BC Hydro for the Project, such 4 
as heavy duty equipment operators. The funding would be used to defray tuition and 5 
related costs for those students who are pursuing trades training. 6 

For more details on the activities undertaken by BC Hydro to provide economic benefits 7 
to Aboriginal groups, see Volume 1 Appendix F Project Benefits Supporting 8 
Documentation, Part 2 Local Participation Strategies. 9 

7.3.4 Economic Benefits to Local Communities 10 

Local communities will receive benefits from: 11 

• Employment opportunities (as discussed in Section 7.3.2) 12 

• Economic development opportunities (as discussed in Section 7.3.1) 13 

• Revenues to their local governments (as discussed in Section 7.2.1) 14 

Specific business, skills, and employment initiatives that BC Hydro is undertaking to 15 
support the opportunities above include:  16 

• Establishing a Business Liaison Program to keep the business community updated 17 
on the status of the project and to advise on future business opportunities (see 18 
Volume 1 Section 9.1.3.5) 19 

• As noted in Section 7.3.3., BC Hydro will contribute $1 million in funding to support 20 
trades and skills training bursaries at Northern Lights College 21 

• As noted in Section 7.3.3, BC Hydro entered into a three-year funding agreement in 22 
July 2011 with Northern Opportunities, a partnership of the school districts of Fort 23 
Nelson (SD #81), Peace River North (SD #60), and Peace River South (SD #59), 24 
along with Northern Lights College, local First Nations, and industry as well as local 25 
communities, with the objective of providing young people with a seamless learning 26 
pathway from secondary school to post-secondary training, leading to career 27 
success.  28 

Communities will also benefit from project construction plans and proposed mitigation 29 
plans such as: 30 

• Improved Infrastructure: As described in Section 4.3 in Volume 1 Section 4 Project 31 
Description, some of the roads upgraded and enhanced during the construction 32 
phase will be accessible to the public, in addition to the realigned segments of 33 
Highway 29. These enhanced and upgraded roads and highways would support the 34 
economic development of the communities in the NEDR in the long term, both during 35 
Project construction and after construction is complete. As a further example, the 36 
proposed Hudson’s Hope shoreline protection, designed to protect the shoreline from 37 
the effects of erosion from the reservoir, will improve the stability of the slopes 38 
compared to their current condition, and will include a new walking trail. 39 

• Improved Tourism: As part of its proposed mitigation plans, BC Hydro is also 40 
proposing funding for tourism improvements, including building a viewing site for 41 
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construction of the dam, providing enhancements to the W.A.C. Bennett Visitor 1 
Centre, and providing funding for other regional and local museums. 2 

• Affordable Housing: To encourage workers to live locally, BC Hydro has committed 3 
to build approximately 50 new housing units in the City of Fort St. John, in 4 
cooperation with B.C. Housing; 40 of these units would be for use by BC Hydro’s 5 
workforce and their families during construction and 10 would be for use by the 6 
community. After construction of the Project, all 50 housing units would be available 7 
as affordable housing in the community. 8 

In addition to these benefits, BC Hydro is undergoing discussions with local and regional 9 
governments to pursue legacy initiatives that will provide additional economic and social 10 
benefits for local communities. Discussions are continuing with local and regional 11 
governments with a view to achieving benefits agreements. 12 

Activities related to business and labour engagement are outlined in Sections 7.3.1 and 13 
7.3.2, respectively. Additional initiatives to promote economic opportunities for northern 14 
communities are outlined below. 15 

7.3.5 Economic Benefits from Quarry Expansion 16 

West Pine and Wuthrich quarries would be expanded and the Portage Mountain quarry 17 
specifically developed for the Project, and available for production after the Project is 18 
constructed. A surplus of 2.9 million m3 will be available for use by the B.C. Ministry of 19 
Transportation and Infrastructure and other potential users. 20 

7.4 Environmental, Social and Sustainability Benefits 21 

This section describes the environmental and sustainability benefits of the Project, 22 
including the ability of the Project to: 23 

• Integrate clean or renewable generation resources such as wind and run-of-river 24 
hydro  25 

• Generate electricity with a low amount of greenhouse gas emissions per unit of 26 
energy delivered 27 

• Increase fish habitat and aquatic productivity in certain areas  28 

• Provide increased fishing opportunities and water based access for a variety of boats 29 

• Improve the safety of public roads and the reliability of the local transmission system 30 

This section is structured as follows: 31 

• Section 7.4.1 describes the manner in which the Project improves on the value of 32 
existing BC Hydro assets on the Peace River 33 

• Section 7.4.2 describes the low greenhouse gas intensity of the electricity produced 34 
by the Project 35 

• Section 7.4.3 describes the Project’s potential increase in BC Hydro’s ability to 36 
integrate additional intermittent clean resources such as wind and run-of-river hydro 37 

• Section 7.4.4 describes the potential benefits to downstream infrastructure resulting 38 
from the improved control of flows provided by the Project 39 
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• Section 7.4.5 describes the potential benefits to fish habitat and aquatic productivity 1 
in certain areas 2 

• Section 7.4.6 describes the potential benefits to outdoor recreation  3 

• Section 7.4.7 describes the potential benefits to public roads and safety 4 

• Section 7.4.8 describes the potential benefits to the local transmission system 5 

7.4.1 Optimizing the Value of Existing BC Hydro Assets on the Peace River 6 

A key benefit and competitive advantage of the Project is its location on the Peace River 7 
in British Columbia, downstream of the W.A.C. Bennett Dam and Peace Canyon Dam 8 
and their associated reservoirs, Williston and Dinosaur reservoirs, respectively. Williston 9 
Reservoir has a multi-year storage capacity; consequently, it has the capability to store 10 
water in wet years for use in dry years. 11 

Electricity demand in British Columbia varies, with the highest seasonal demand in the 12 
winter, the highest weekly demand during the work week, and the highest daily demand 13 
during the daytime. As shown in Figure 7.3, water inflows to the BC Hydro reservoirs 14 
also vary, peaking in the spring with annual snowmelt and reaching a minimum in late 15 
winter. As part of normal operation of Williston Reservoir, water is stored during the high 16 
runoff and relatively low electricity price period from late April/May to early July, making 17 
water available to supplement the low runoff during the high demand and/or high price 18 
electricity period in summer and winter. 19 

The Williston Reservoir can store three years of water inflow and enables BC Hydro to 20 
use water for generation when required for domestic demand. Flow from Williston 21 
Reservoir is regulated by the G.M. Shrum generating station. The regulated flow from 22 
G.M. Shrum and the natural flow enter Peace Canyon Dam’s Dinosaur Reservoir. 23 
Outflow from Peace Canyon Dam is regulated by the Peace Canyon generating station. 24 
The flow into the Project’s proposed reservoir would thus be regulated by the 25 
G.M. Shrum generating station and, to a lesser extent, the Peace Canyon generating 26 
station, to provide year-to-year shaping as well as seasonal and weekly shaping. In 27 
effect, this optimizes the value of the water stored behind W.A.C. Bennett Dam, as that 28 
water would be used for generation a third time after being run through turbines at the 29 
G.M. Shrum generating station and the Peace Canyon generating station. 30 

This upstream regulation allows the Project to generate electricity to match the timing of 31 
BC Hydro customer demand without the need to establish another large multi-year 32 
storage reservoir similar to Williston Reservoir. As a result, the Project is able to produce 33 
approximately 35% of the energy produced by the G.M. Shrum generating station with 34 
5% of the reservoir area. 35 

7.4.2 Low Greenhouse Gas Emission Energy 36 

All generation resources emit some greenhouse gas (GHG) emissions during their 37 
lifecycle. All facilities will have GHGs emissions associated with construction and 38 
operations. In addition, thermal resources such as natural gas and coal have additional 39 
GHG emissions associated with the operational combustion of hydrocarbons. One of the 40 
benefits of the energy that would be provided by the Project is its low GHG intensity, with 41 
GHG emissions per unit energy produced at levels comparable to other renewable 42 
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resources such as wind and run-of-river hydro, and substantially less than thermal 1 
generation resources.  2 

BC Hydro has developed an estimate of GHG emissions associated with the Project, as 3 
discussed in Volume 2 Section 15 Greenhouse Gases. GHG emissions were modeled 4 
using the Intergovernmental Panel on Climate Change guidelines. The modeled 5 
emissions for the Project were then compared to those of other alternative generation 6 
options to determine if there are GHG reduction benefits to the selection of the Project 7 
over other alternatives. 8 

In order to perform this comparison, BC Hydro used the GHG emissions per unit energy 9 
generated by the Project and by alternative generation options. This provides a relative 10 
comparison of the GHG emissions that would result in replacing the 5,100 GWh 11 
produced by the Project with 5,100 GWh of energy produced by other sources. 12 

As shown in Table 7.14, results from GHG modeling found that, when compared to other 13 
forms of electricity generation, the Project would produce among the lowest GHG 14 
emissions per unit of energy produced. Over the next 100 years, the Project would 15 
produce the same or lower GHG emissions than all other options available in B.C. for 16 
the 5,100 GWh of annual energy generation from the Project.  17 

Table 7.14 Emissions Intensity – Site C Clean Energy Project and Other 18 
Generation Options 19 

Generating Facility Type Range 
(g CO2e/kWh) 

Average 
(g CO2e/kWh) 

Site C Clean Energy Project a N/A 7.8 

Canada Boreal Hydroelectric 8 – 60 36 

Tropical Hydroelectric 1,750 – 2,700 2,150 

Model Coal 959 – 1,042 1,000 

Integrated Gasification Combined Cycle 763 – 833 798 

Diesel 555 – 880 717 

Natural Gas Combined Cycle 469 – 622 545 

Solar Photovoltaic 13 – 104 58 

Wind Turbines 7 – 22 14 

NOTE:  20 
a  Reported Project emissions intensity is based on IPCC – Tier 3 Likely values from Volume 2 Appendix S Greenhouse 21 

Gases Technical Report 22 
N/A – Not applicable 23 
Source: Modified from Volume 2 Appendix S Greenhouse Gases Technical Report 24 

As would be expected, the Project would produce less GHGs per gigawatt hour than 25 
fossil fuel sources such as natural gas, diesel, or coal. Emissions intensity from the 26 
Project is more than an order of magnitude lower than the lower emissions intensity from 27 
a thermal generation resource (i.e., natural gas combined cycle generation).  28 
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The estimates also suggest that the GHG emissions intensity from the Project would fall 1 
within the ranges expected for other renewable sources, such as wind, while 2 
outperforming solar photovoltaics. 3 

The Project is in the lower range of GHG emissions intensity for hydroelectric facilities, 4 
as a result of the Project being located in a northern environment. Facilities constructed 5 
in northern (i.e., temperate and boreal) environments generally emit lower quantities of 6 
GHG emissions than tropical reservoirs (Volume 2 Appendix S Greenhouse Gases 7 
Technical Report). In addition, cold, deep, well-oxygenated systems emit a higher 8 
proportion of CO2, which has a lower global warming potential than CH4.  9 

The Project also benefits from requiring a smaller reservoir and footprint than what 10 
would normally be required for a hydroelectric project to generate 5,100 GWh. This is a 11 
result of the benefit provided by the upstream storage in Williston and Dinosaur 12 
reservoirs. 13 

As shown by the analysis of GHG emissions in Volume 2 Appendix S Greenhouse 14 
Gases Technical Report, the GHG emissions intensity from the Project will be as low as, 15 
or lower, than other generation alternatives. This will benefit the provincial and federal 16 
governments by contributing to meeting provincial and federal GHG reduction targets. 17 

7.4.3 Integration of Clean or Renewable Resources 18 

Many clean or renewable energy resources – such as wind or run-of-river hydro – are 19 
intermittent, as their generation varies with natural factors. In order to integrate these 20 
clean or renewable resources into the BC Hydro system and meet electricity demand, 21 
this variability must be backed up by dispatchable capacity. The Project provides 22 
additional clean and renewable dispatchable capacity to the BC Hydro system and 23 
increases the system’s capability to integrate renewable resources such as run-of-river 24 
hydro and wind. 25 

As described in Section Volume 1 Section 5.2, run-of-river hydroelectric projects do not 26 
have any material amounts of storage, meaning that their output varies with the natural 27 
flow in the river. Typically, run-of-river projects generate at full output during the spring 28 
and early summer when river flows are high as well as during periods of heavy rain. 29 
Generation drops during low flow periods. Refer to Figure 5.5 in Volume 1 30 
Section 5.5.2.1, which shows the annual power output of a typical run-of-river project in 31 
the coastal region of B.C. The coastal region of B.C. includes projects in the Lower 32 
Mainland and Vancouver Island. Typically, projects in this region have a profile that has 33 
slightly more generation in the winter peak than those in the interior of B.C. This is a 34 
conservative view of the seasonal variability of run-of-river hydro resources and means 35 
that run-of-river projects in the interior of the Province may benefit even more from 36 
additional dispatchable capacity and reservoir storage. The output from run-of-river 37 
projects is less predictable outside of the spring freshet, which makes it difficult to 38 
operate to match demand. 39 

As described in Volume 1 Section 5.2, due to natural variations in wind speed, wind 40 
power generation is highly variable in the short-term timescales of seconds to minutes, 41 
resulting in the need for additional highly responsive generation capacity reserves on the 42 
electric system to maintain system reliability and security. The natural variability in wind 43 
power generation also makes it difficult to forecast wind in the hour- to day-ahead time 44 
frame, resulting in the need to set aside system flexibility to address the potential for 45 
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wind generation to either under- or over-generate in this time frame. Figures 5.6 and 1 
Figure 5.7 in Volume 1 Section 5 of this EIS show sample BC Hydro load and wind 2 
generation variability from a sample eight-day period in June 2011 and January 2012, 3 
respectively. 4 

7.4.3.1 Wind Integration Studies 5 

BC Hydro has identified the integration of wind resources as having a potential effect on 6 
the BC Hydro system, and has therefore conducted additional analysis on potential limits 7 
to wind generation for the BC Hydro system. The cost associated with reserving system 8 
flexibility to integrate wind resources is reflected in the evaluation of alternatives to the 9 
Project in Volume 1 Section 5 Need for, Purpose of, and Alternatives to the Project. 10 

Currently, there are three operational wind farms in the Peace Region of B.C. with a 11 
combined installed or nameplate capacity of about 380MW supplying BC Hydro’s 12 
integrated system. Additional wind generation is expected to be added through existing 13 
electric purchase agreements with independent power producers. The effect of wind 14 
power generation on electric systems is an area of interest in the electric utility industry. 15 
Many wind integration studies have been undertaken, and the knowledge base of the 16 
effect of wind integration continues to grow. BC Hydro has reviewed many wind 17 
integration studies, utility practices, and regulatory agency proposals in the area of wind 18 
integration to inform the analysis of the effect of wind integration on the BC Hydro 19 
system. BC Hydro expects that the understanding of the issues surrounding the 20 
integration of wind resources will continue to evolve as BC Hydro gains more experience 21 
with the operation of wind resources in B.C. 22 

A preliminary analysis has been completed to determine the amount that the Project 23 
would increase the maximum amount of wind power that can be integrated into the 24 
BC Hydro system without affecting the reliability and security of the system. The results 25 
of the analysis show that the wind integration limit could increase by up to 900 MW with 26 
the addition of the Project. 27 

7.4.4 Improved Operational Control of Peace River Flows 28 

Improved operational controls will result in two benefits downstream of the Project. 29 

• Improved access to Taylor wells: 30 

The District of Taylor’s water supply wells are located on a small island close to the 31 
left bank of the Peace River, just upstream of the confluence with the Pine River. In 32 
the past, District officials have requested low releases of water from Peace Canyon 33 
Dam so that they could access their wells for maintenance. However, there is 34 
currently no control over flows from the tributaries (primarily coming from the Halfway 35 
and Moberly rivers) between Peace Canyon and Taylor. 36 

With the Project, there would be a larger degree of control over the flows at the 37 
Taylor wells since the volume of flows originating from the tributaries between the 38 
Project and the wells would be regulated. 39 

• Improved ability to manage risk of ice breakup flooding at the Town of Peace River: 40 

Flooding has occurred in the past at the Town of Peace River when the Smoky River 41 
ice cover breaks up dynamically before the ice cover on the Peace River has 42 
regressed downstream of the confluence of the two rivers. BC Hydro controls flow 43 
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releases from the W.A.C. Bennett and Peace Canyon dams in order to help manage 1 
ice breakup and minimize the risk of flooding. This is discussed in Section 11.7 2 
Thermal and Ice Regime in Volume 2 Section 11 Environmental Background. 3 

The Project would move the point of flow control between 10 and 12 hours closer to 4 
the Town of Peace River, providing a faster response time if a particular flow was 5 
required in the Peace River at this location to reduce the flooding risk. 6 

7.4.5 Aquatic Productivity Benefits 7 

The Project would result in the creation of a 9,300 hectare reservoir, which would result 8 
in an increase in fish habitat area compared to the current river environment. As 9 
discussed in Volume 2 Section 12.4.3 Effects Assessment – Operations – Change in 10 
Fish Habitat, the increase in fish habitat area is expected to be 3.3 fold. 11 

This increase in fish habitat area and change from a river to a reservoir environment 12 
would be accompanied by an increase in certain areas of aquatic productivity. 13 

• Increase in algal biomass both upstream (100-600% increase) and downstream 14 
(250% increase) of the dam 15 

• Increase in secondary production in reservoir 16 

• Increase in fish biomass both in the reservoir (200% increase) and downstream of 17 
the dam (20-40% increase). This increase will be net across all species – there will 18 
be different effects on different species, as discussed in Volume 2 Section 12.4.3 19 
Effects Assessment – Operations – Change in Fish Habitat 20 

7.4.6 Recreation and Tourism Benefits  21 

Fishing opportunities during operations would be expected to increase over baseline 22 
conditions as the Site C reservoir would support increased boating and angling use, and 23 
would continue to support sport fish. 24 

A positive effect on outdoor recreation is expected during operations after debris clearing 25 
and slope stability monitoring. Water-based recreation is expected to increase in the 26 
reservoir compared to the baseline conditions as a result of greater potential access by a 27 
variety of boats. 28 

7.4.7 Improvements to Public Roads  29 

The design for new construction and upgrades to public roads would be in accordance 30 
with applicable British Columbia and Canadian guidelines, codes, supplements, and 31 
technical circulars. Upgrades to the provincial and municipal public roads would improve 32 
upon existing conditions, and the benefits from road and highway infrastructure 33 
improvements completed as part of the Project would be realised into the future. As 34 
described in Volume 1 Sections 4.3.4 and 4.3.7, permanent road upgrades are planned 35 
on the following existing routes: 36 

• Realignment of Highway 29: Realignment of nearly 30 km of existing highway at 37 
Lynx Creek, Dry Creek, Farrell Creek, Halfway River and Cache Creek, resulting in 38 
geometric and cross-section improvements. Existing issues along Highway 29, 39 
particularly at steep and curvilinear sections where the smaller tributaries to the 40 
Peace River are crossed by the highway, will be eliminated. At these crossings the 41 
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new bridges and highway approach realignments proposed would be constructed to 1 
a higher standard than the existing highway, reducing grades and ’flattening’ the 2 
horizontal curves.  As a result, drivers will benefit from travel time savings and road 3 
safety will be improved.  In addition, the Province benefits from new road and bridge 4 
infrastructure. 5 

• Improvements to the North Bank Roads: 6 

o Hard-surface 240 Road and the portion of 269 Road south of the intersection 7 
with 240 Road 8 

o Realign a portion of Old Fort Road south of 240 Road 9 

o Widen shoulders or add a path on 271 Road between Wuthrich Quarry and 10 
Highway 97 11 

o Potentially widen shoulders or add a path on Old Fort Road between Highway 97 12 
and the realigned segment, and between the end of the realigned segment and 13 
the gravel pit entrance at km 5.5 14 

o Conduct intersection lighting calculations to determine if illumination is warranted 15 
and then, in collaboration with BCMoTI, consider installing intersection lighting 16 

As a result, drivers will benefit from improved driving conditions, road safety will be 17 
improved, and cyclists would benefit from wide shoulders or paths. 18 

• Upgrades to Jackfish Lake Road:  19 

o The current network of unpaved resource roads would be upgraded to provide 20 
access to the dam site area during the first year of construction, including 21 
isolated widening and localized grading, and road base repairs along the 53 km 22 
of unpaved resource roads 23 

o Upgrade about 31 km of the unpaved portion of Jackfish Lake Road, including 24 
road base strengthening and hard surfacing, which may require the widening of 25 
some sections 26 

o Examine the feasibility of widening the shoulders along the first 30 km of Jackfish 27 
Lake Road to meet current BCMOTI rural collector standards, potentially 28 
including two 1.5 m wide paved shoulder 29 

As a result, drivers will benefit from improved driving conditions, road safety will be 30 
improved, and cyclists would benefit from wide shoulders. 31 

• Construct the Project access road, a new permanent 33 km road alongside the 32 
existing transmission line corridor, extending northeast from the Jackfish Lake Road. 33 
While this would be a private road, others would be able to use it, potentially with 34 
safety-based restrictions. This may enable decommissioning of other resource roads 35 
in the vicinity and consolidate the road with the existing transmission corridor in this 36 
area. Benefits of the Project Access Road during construction including improved 37 
travel times for workers and deliveries to the dam site, and improved reliability and 38 
road safety relative to travelling to and from the dam site during construction on the 39 
existing PDR roads. 40 
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• Improvements to Roads in the Hudson’s Hope area: 1 

o D.A. Thomas Road, which would provide improved vehicle access to the 2 
shoreline, berm and proposed day use recreation area and small craft boat 3 
launch 4 

o Construct a paved brake check before the grade on Canyon Drive, west of 5 
Hudson’s Hope. Also explore opportunities for constructing, and install if feasible, 6 
either arrestor beds or runaway lanes, or both, on Canyon Drive above Hudson’s 7 
Hope. Construction of the brake check and arrestor bed/runaway lane will 8 
improve road safety. 9 

7.4.8 Transmission System Benefits  10 

The Site C substation would include 500 kV to 138 kV step-down transformers to provide 11 
service to Fort St. John and Taylor, and allow for the removal of the 138 kV lines. The 12 
advantages of connecting Fort St. John and Taylor to the new Site C substation would 13 
be: 14 

• Improvements in system reliability, as they would be connected to the transmission 15 
system at a much closer point 16 

• Reduction in transmission system energy losses for the supply to Fort St. John and 17 
Taylor 18 
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