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28 POPULATION AND DEMOGRAPHICS 1 


28.1 Approach 2 


The Project demand for skilled labour during construction would exceed the local labour 3 
supply, resulting in an in-migration of workers and a resultant change in local population 4 
and demographics. Population change is a determinant of other potential Project effects 5 
on housing and on community infrastructure and services. The key indicators for 6 
population and demographics are number of persons (gender, age profile, labour force 7 
participation), households, and demographic characteristics, including marital status and 8 
dependents.  9 


28.1.1 Regulatory and Policy Setting 10 


The assessment was prepared in accordance with Section 17.2 of the Site C Clean 11 
Energy Project Environmental Impact Statement Guidelines (the Minister of Environment 12 
of Canada and the Executive Director of the BCEAO 2012) (EIS Guidelines). 13 


28.1.2 Key Issues and Identification of Potential Effects 14 


Issues, concerns, and interests identified during consultation with the public, Aboriginal 15 
groups, and government agencies informed the population assessment (Volume 1 16 
Section 9 Information Distribution and Consultation). The key issues identified and the 17 
approaches used to address issues are outlined in Table 28.1.  18 


Table 28.1 Key Issues: Population and Demographics 19 


Key Issues Approach to Addressing Key Issues 


• Large construction projects like Site C provide 
employment opportunities that attract a 
variety of workers. Some choose to live in the 
local area with their families and others 
commute to distant homes. All these 
employees must access local services, but 
consideration is rarely given to the ability of 
communities to provide for its own growing 
local population as well as those accessing 
services as a non-resident.  


• Estimates of the average annual number of 
persons residing in and outside the Project’s 
on-site accommodations are provided in this 
section. The effect , or demand, on community 
services and infrastructure by this population 
along with the baseline population is addressed in 
Volume 4 Section 29 Housing, and Volume 4 
Section 30 Community Infrastructure and 
Services.  


• First Nations concern that additional workers 
from outside the region would add pressure 
on the limited social resources available to 
members. They are also concerned with 
increased cost of living associated with 
in-migration. 


• The timing and magnitude of the forecasted 
population changes presented in this section, 
along with information gathered through First 
Nations Community Baseline reports, inform the 
assessment addressed in Volume 4 Section 29 
Housing, and Volume 4 Section 30 Community 
Infrastructure and Services. Issue is addressed in 
view of results of population projections and 
mitigations. 
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Key Issues Approach to Addressing Key Issues 


• First Nations concern with potential changes 
to family unity and resources due to 
out-migration (T8TA). 


• Issue is addressed through BC Hydro 
commitments regarding capacity building, 
education, and training, or directed procurement in 
Impact Benefit Agreements. Specific details of 
these commitments will be subject to 
confidentiality provisions. 


• First Nations concern with social effects of 
worker camps and transient workers (SFN; 
T8TA). 


• Issue is addressed in view of community 
vulnerability and Project workforce management 
policies, including cross-cultural training. 


• First Nations concern with potential skills 
drain (i.e., loss of individuals with trades from 
First Nations to Fort St. John, or less 
availability of urban-based contractors) 
(T8TA). 


• Issue is addressed in view of mitigation and 
BC Hydro commitments respecting capacity 
building, education, and training, or directed 
procurement in Impact Benefit Agreements. 
Specific details of these commitments will be 
subject to confidentiality provisions. 


• First Nations concern that general population 
increase results in increased competition for 
resources and loss of solitude on the land 
(T8TA). 


• Issue is addressed in view of presenting 
population projections and Project workforce 
management policies. 


• First Nations concern that population increase 
exacerbates their position as a minority and 
brings about racism, and creates social 
behaviour or cultural awareness issues. 


• Issue is addressed in view of Project workforce 
management policies, including cross-cultural 
training. 


• The determination of demographic baseline 
and the analysis of potential demographic 
effects need to be performed separately for 
the affected First Nations communities. 


• Community baseline studies were undertaken, at 
BC Hydro’s request, by Project area First Nation 
communities, and the information relevant to 
population and demographics baseline is 
presented in this section.  


• First Nation concern that the Project may 
cause in- and out-migration in Aboriginal 
community populations, in relation to Project 
employment opportunities or housing market 
pressures. 


• Issue is addressed in effects assessment on 
population and demographics considerations for 
Aboriginal people. 


NOTES: 
SFN – Saulteau First Nations 
T8TA – Treaty 8 Tribal Association 


The key issues highlight the close connection between changes in the population and 1 
demographics valued component and other valued components that are sensitive to 2 
changes in population, specifically Housing (Volume 4 Section 29) and Community 3 
Infrastructure and Services (Volume 4 Section 30).  4 


Potential project interactions with population and demographics are summarized in 5 
Volume 2 Appendix A Project Interactions Matrix, Table 2. As defined in Volume 2 6 
Section 10 Effects Assessment Methodology, a “2” ranking is assigned where an 7 
interaction may result in an adverse effect and the nature of the effect and/or the 8 
effectiveness of mitigation measures is uncertain. These interactions were taken forward 9 
through the effects assessment.  10 


Project interactions with a ranking of “2 are set out in Table 28.2 below. 11 
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Table 28.2 Interactions of the Project with Population and Demographics  1 


Project Activities and  
Physical Works 


Key Aspects 
Project effects on labour market 
and effects on population and 


demographics 


The Peace River Regional District 
population, with specific 


reference to the City of Fort St. 
John 


Construction   


Project effects are assessed for the construction phase only, as it is during this phase 2 
that the Project’s labour requirements would be high, and would likely exceed the 3 
capacity of the labour force in the local assessment area (LAA) (Volume 3 Section 17 4 
Labour Market). Consequently, persons from outside the area would be hired. Project 5 
expenditure in the local area is also anticipated to create new employment opportunities 6 
that would attract persons to settle in the area. Some of the workers will bring their 7 
families. 8 


The Project’s effect on population and demographics is examined at the phase level for 9 
construction, because the concerns expressed are with respect to the total change in 10 
population and demographics, rather than changes due to specific project components. 11 


28.1.3 Standard Mitigation Measures and Effects Addressed 12 


In the Project Interactions Matrix (Volume 2 Appendix A, Table 2), a “1” ranking was 13 
given where an adverse effect may result from an interaction, but standard mitigation 14 
measures to avoid or minimize the potential effects are available and well understood to 15 
be effective, and any residual effect is negligible. These interactions were not carried 16 
forward through the effects assessment.  17 


A “1” ranking of potential effects on population and demographics was assigned to the 18 
Project’s operations phase, corresponding to the relatively low labour demand during 19 
this phase (Volume 3 Section 17 Labour Market). A local workforce of about 13 full time 20 
positions would be required to operate the Project, and about 12 positions in BC Hydro 21 
but outside the local area. This would give rise to negligible supply industry jobs 22 
(Volume 3 Appendix A Economic Assessment Supporting Documentation, Part 2 Project 23 
Economic Impacts: BC Stats). Even if all of the operation positions are filled by new 24 
workers moving to the area, the increment would still be small, relative to the resident 25 
population of Fort St. John or the Peace River Regional District.  26 


In the operations phase, sustaining capital projects would also be completed, which 27 
would create temporary employment that might attract in-migrants. The first sustaining 28 
capital expenditure is estimated to occur in about the 40th year of operation, with other 29 
sustaining capital expenditures distributed over the following 60 years. The levelized 30 
average annual labour force requirement associated with these sustaining capital 31 
projects is about 50 positions, commencing in year 40. The labour force implications are 32 
expected to be minimal because the labour force can be expected to grow from current 33 
levels, and standard mitigation measures would also be expected to evolve and become 34 
more effective (Volume 3 Section 17 Labour Market). In addition, the receiving 35 
population is forecast to grow over the period such that the increment to the receiving 36 
population would be declining over time. Given these considerations, a “1” was assigned 37 
to the operations phase. 38 
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28.1.4 Selection of Key Indicators 1 


The key indicators for assessing Project effects on population and demographics are 2 
summarized in Table 28.3. Population trends are described in terms of number of 3 
persons and number of households, while demographic trends are described in terms of 4 
average age, marital status, and labour force participation rate.  5 


Table 28.3 Key Indicators for Population and Demographics 6 


Key Aspects Key Indicators Rationale for Selection of the 
Key Indicators a 


Project effects on labour market, 
and effect on population and 
demographics 


Population numbers (gender, age 
profile, labour force participation) 
Household number and 
demographic characteristics, 
including marital status and 
dependents 


Particular attributes of the 
incoming population have 
implications to other valued 
components e.g., number of 
households has implications on 
housing and family size for 
various social services. 


Changes to Peace River Regional 
District population, with specific 
reference to City of Fort St. John  


Population numbers Measures the approximate length 
of time that the “with” Project’s 
peak population approximates the 
expected “without” Project 
population total.  


NOTE: 
a Includes input from consultation with regulators, First Nations, affected stakeholders, and the public, as well as 


regulatory guidelines, policies and programs 


28.1.5 Spatial and Temporal Boundaries 7 


28.1.5.1 Spatial Boundaries 8 


The potential Project-related effects on population and demographics are directly related 9 
to the potential effects of the Project on the labour market. Therefore, the Local 10 
Assessment Area (LAA) is the Peace River Regional District (PRRD). While the majority 11 
of existing residents in the PRRD are within commuting distance of the Project, the 12 
majority of in-migrating new residents would likely live in communities in close proximity 13 
to the Project work site. Therefore, the assessment specifically focuses on potential 14 
population changes in Fort St. John.  15 


Where available, baseline population and demographic information is specifically 16 
presented for First Nations communities and the Aboriginal population of the LAA. The 17 
Aboriginal population refers to those persons who reported identifying with at least one 18 
Aboriginal group, i.e., North American Indian, Metis, or Inuit, or those who reported they 19 
were members of an Indian band or First Nation, or reported being a Treaty Indian or a 20 
Registered Indian. This population includes Aboriginal residents of First Nations 21 
communities and of non-First Nations communities, such as municipalities.  22 


The borders of the PRRD and First Nations traditional territories and communities do not 23 
precisely overlap (Volume 1 Section 4 Project Description).The First Nations with Indian 24 
Reserve communities situated within or near the boundaries of the LAA are the Doig 25 
River First Nation, Halfway River First Nation, Prophet River First Nation, West Moberly 26 
First Nations, Blueberry First Nations, and Saulteau First Nations. Where First Nations 27 
outside the LAA have identified interests in potential effects on population and 28 
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demographics, these are discussed in Volume 5 Section 34 Asserted or Established 1 
Aboriginal and Treaty Rights, Aboriginal Interests and Information Requirements. 2 


The Regional Assessment Area (RAA) is the same as the LAA, as it includes the area 3 
where other projects may result in changes to labour market and associated regional 4 
population levels. Projects outside the RAA would not lead to population or demographic 5 
change in the RAA. 6 


Spatial boundaries are presented in Table 28.4 and Figure 28.1. 7 


Table 28.4 Spatial Assessment Areas for Population and Demographics 8 


Local Assessment Area Regional Assessment Area 


Peace River Regional District Peace River Regional District 


28.1.5.2 Temporal Boundaries 9 


The temporal boundaries are the Project construction phase, an eight-year period as 10 
described in Volume 1 Section 4 Project Description. This period includes the time 11 
during which labour market demand would result in a change in population and 12 
demographics in the LAA.  13 


As discussed above, the temporal boundaries of the assessment do not consider the 14 
Project’s operations phase, due to the relatively low local labour demand during this 15 
phase relative to the baseline population. Hence, the interaction during operations is not 16 
carried forward through the effects assessment.  17 


28.2 Information Sources and Methodology 18 


28.2.1 Literature Review  19 


Data on population and demographics were obtained for all PRRD communities from the 20 
Census of Canada and periodic updates prepared by Statistics Canada and BC Stats. 21 
Data on the Aboriginal population in the LAA were gathered from Statistics Canada and 22 
community profiles prepared and submitted by First Nations. Where available, the 2011 23 
census data were used for this assessment (e.g., population), and where not yet 24 
available (e.g., demographics) the 2006 census was used as the most recent available 25 
data. Prior census years were also reported to show historical trends. 26 


The August 2011 population forecast from BC Stats is the most recent forecast 27 
available, and is generated from the P.E.O.P.L.E. projection model, projection 28 
number 36 (BC Stats 2011a), which provides population forecasts for local health areas. 29 
The North Peace and South Peace Local Health Areas include all population centres in 30 
the LAA, with the exception of the sparsely populated area west of Williston Reservoir 31 
(Figure 28.1).  32 


Assumptions regarding the population and demographic characteristics of potential 33 
in-migrants (average age, sex, number of dependents) were informed by census 34 
information of the LAA demographic attributes, and by reference to a survey of the 35 
demographic characteristics of the construction workforce in the Regional Municipality of 36 
Wood Buffalo (i.e., oil sands construction projects).  37 







Site C Clean Energy Project Environmental Impact Statement 
Volume 4: Social, Heritage, and Health Effects Assessment 
Section 28: Population and Demographics 
 


28-6   
 


 


28.2.2 Interviews 1 


Community officials in the PRRD (e.g., community planners, economic development 2 
officers) were contacted with respect to baseline population levels and population 3 
forecasts in the absence of the Project. Construction industry and labour representatives 4 
were interviewed to obtain information and opinions regarding workers demographic 5 
characteristics, employment choices, and demand for trades (e.g., carpenter, electrician, 6 
pipefitter). Volume 4 Appendix A Social Assessment Supporting Documentation, Part 1 7 
Social Assessment Interview Methodology provides details on interview methodology.  8 


28.2.3 Data Management, Mapping, and Modelling 9 


BC Stats August 2011 population projections included potential population increments 10 
attributed to Project construction. BC Stats officials assisted in modifying the published 11 
population forecasts for the two Local Health Areas by identifying the population 12 
increment attributed to Project construction so that it could be removed from the base 13 
case forecasts presented here.  14 


A population model was developed to forecast Project effects on local population, using 15 
both a base case (without Project) population forecast, and a “with Project” population 16 
forecast that converted the Project’s total labour requirements (Volume 3 Section 17 17 
Labour Market) to local population increments by adopting assumptions regarding the 18 
proportion of the incoming workforce that would become new residents in the local area. 19 
The base case population forecast (without the Project) model adjusts the BC Stats 20 
forecast by removing the Project, and is reported in Volume 4 Appendix A Social 21 
Assessment Supporting Documentation, Part 2 Population and Demographic Base Case 22 
Forecast. The Project population forecast, as well as key model sensitivities for the 23 
Project forecast, is reported in Volume 4 Appendix A Social Assessment Supporting 24 
Documentation, Part 3 Population Effects Model.  25 


28.2.4 Aboriginal Community and Traditional Knowledge 26 


Aboriginal community and traditional knowledge related to the population and 27 
demographics VC were gained through review of results of BC Hydro’s consultation with 28 
Aboriginal groups and of First Nations community baseline studies prepared by the 29 
following First Nations in the LAA: Doig River First Nation, Halfway River First Nation, 30 
Prophet River First Nation, and West Moberly First Nations. While the communities and 31 
traditional territories of the Blueberry First Nations and Saulteau First Nations are also 32 
within the boundaries of the LAA, BC Hydro had not received community baseline 33 
information from them at the time of writing.  34 


Baseline information and data as well as First Nations concerns and interests relevant to 35 
population and demographics are incorporated into the baseline and effects 36 
assessment. The First Nations community baseline reports are provided in Volume 3 37 
Appendix B First Nations Community Baseline Reports. 38 


BC Hydro’s approach to gathering community-based social and economic data with First 39 
Nations is described in Volume 3 Appendix B First Nations Community Baseline 40 
Reports, Part 1 Approach to Gathering and Integrating Community Baseline Information. 41 
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28.3 Baseline Conditions 1 


28.3.1 Population Numbers 2 


The historical and current (1986–2011) profile of population in the LAA and several of its 3 
larger communities is presented in Table 28.5. In 2011, the population in the LAA was 4 
estimated at 64,280, having grown 8.3% since 2006. The provincial population grew 8% 5 
over the same period. Fort St. John had the highest population among LAA communities 6 
and the highest localized growth rate between 2006 and 2011 at 13.8%, followed by 7 
Dawson Creek at 10.4%, and Taylor at 8.3%.  8 


Although the overall population in the LAA has grown since 1986, the growth 9 
concentration areas have changed over the years. Prior to 1995, the majority of the 10 
LAA’s population resided in Peace River South Local Health Area, but since 1995, the 11 
majority reside in the Peace River North Local Health Area (Figure 28.2). 12 


The spatial distribution of the population in the vicinity of the Project in 2011 is shown in 13 
Figure 28.3. 14 


Table 28.5 Population Estimates and Comparative Growth Rates, 1986–2011 15 
(Number of People) 16 


Region or Community 1986 1991 1996 2001 2006 2011 


LAA (PRRD including 
unincorporated areas) 53,908 54,844 58,770 56,159 59,330 64,280 
North Peace Communities  
Fort St. John  13,875 14,589 15,683 16,437 17,933 20,408 
Taylor  736 844 1,075 1,156 1,386 1,501 
Hudson's Hope 1,196 1,010 1,163 1,048 1,012 1,055 
South Peace Communities  
Chetwynd 2,880 2,933 3,113 2,726 2,722 2,706 
Dawson Creek 10,921 11,298 11,579 10,788 11,094 12,257 
Pouce Coupe 841 853 928 834 738 804 
Change from previous period (%)  
LAA NA 1.7 7.2 −4.4 5.6 8.3 
Fort St. John NA 5.1 7.5 4.8 9.1 13.8 
B.C. NA 12 15 5 4 8 
NOTE:  
NA – not available 
Source: BC Stats (2011b) 


28.3.1.1 Population – Determinants of Population Change 17 


The determinants of population growth are the rate of natural increase (births minus 18 
deaths) and net migration. As shown in Figure 28.4, the natural increase has averaged 19 
about 600 persons per year in the LAA. The annual change has declined in recent years, 20 
which aligns with an aging population in the LAA.  21 


Migration relates to the movement of persons entering (in-migrants) and leaving 22 
(out-migrants) a specified area. Net migration is the number of in-migrants less the 23 
number of out-migrants, and may be positive or negative. Migration is the more 24 
unpredictable component of population change, since it is influenced by economic and 25 
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employment activity. Table 28.6 summarizes the main components of migration over the 1 
most recent 25-year and 10-year periods. The comparison of the two time periods 2 
indicates that the magnitudes of the components of migration are similar. The following 3 
discussion focuses on the most recent 10 years of data.  4 


Over the past 10 years, the components of inter- and intra-provincial migration are 5 
similar in magnitude, with in-migration from the rest of B.C. or other parts of Canada 6 
averaging 3,227 persons, while out-migration averaged 3,509. That is, inter- and 7 
intra-provincial migration contributed an average net outflow of 282 persons per year to 8 
the LAA population. The net contribution for international migration averaged a positive 9 
59 persons per year, resulting in a total net migration deficit of 223 persons per year. 10 
The positive population growth experienced in the LAA during the period is attributable 11 
to positive natural increase exceeding the net population loss attributed to the migration 12 
component.  13 


Table 28.6 Migration Statistics for Peace River Regional District (LAA)  14 


Migration Average 1985 – 2010  
(No. of Persons) 


Average 2000 – 2010  
(No. of Persons) 


Inter-provincial 
In 1,649 1,441 


Out -1,844 -1,810 
Intra-provincial 


In 1,816 1,786 
Out -2,040 -1,699 


Total inter/intra provincial In 3,465 3,227 
Total inter/intra provincial Out -3,884 -3,509 
International net contribution 123 59 
Total Net Migration -296 -223 
NOTE: 
Source: BC Stats (2012a) 


28.3.2 Population: Age, Gender, Marital Status, and Household Characteristics 15 


Demographic characteristics are described for the LAA and for Aboriginal communities 16 
within the LAA. Demographic data were not yet available from the 2011 Census.  17 


The median age of the population living in the LAA in 2006 was 34.2 years, compared to 18 
40.8 years for the province (BC Stats 2010). In 2010, the median age of people living in 19 
the LAA was estimated to be 34.7 years (BC Stats 2011a).  20 


Males made up 51% of the population in 2006, as compared to 49% for the province 21 
(BC Stats 2010). 22 


The marital status of the population in the LAA at 49% (of the population 15 years and 23 
older) is comparable to the provincial rate of 50%. The LAA has a relatively higher 24 
proportion of single and separated persons at 39%, as compared to 35% provincially.  25 


In 2006, the average size of private households in the LAA was 2.6 persons versus 26 
2.5 persons for the province. The lower proportion of one-person households and the 27 
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higher share of multiple-person households in the LAA are consistent with the higher 1 
average household size.  2 


For families (excluding one-person private households), there was an average of 3 
1.1 children at home, compared to 1.0 provincially. 4 


The Aboriginal population in the LAA was approximately 12% of the overall population of 5 
the LAA. The median age of the Aboriginal population is young, at 26 years compared to 6 
34 generally. The gender split and mobility data for the Aboriginal population mirror that 7 
of the general population, in that there are more males than females and there is 8 
considerable population movement.  9 


Population and demographic information for Aboriginal people in the LAA is presented in 10 
Table 28.7.  11 


Table 28.7 First Nation Population Profile in the Local Assessment Area (Peace 12 
River Regional District), 2006 13 


Demographic 
Description 


Aboriginal 
Population 
(On- and 


Off-reserve) 


Percentage (%) Non-Aboriginal 
Population 


Percentage (%) 


Population count 6,985 - 58,264 - 
Median age 26.0 - 34.2 - 
Gender     


Male 3,615 51.7 29,895 51.3 
Female 3,375 48.3 28,370 48.7 


Mobility     
Lived at the 
same address 
1 year ago 


5,380 78.4 46,320 81.1 


Lived at the 
same address 
5 years ago 


3,210 50.0 28,750 53.4 


NOTE: 
Source: Statistics Canada (2007a, 2007b) 


Population and demographic information for the First Nations communities of Doig River 14 
First Nation, West Moberly First Nations, Prophet River First Nation and Halfway River 15 
First Nation are shown in Table 28.8. The on-reserve populations are small but fluctuate 16 
over time: Doig River First Nation had 139 people living on-reserve in 2001, and 128 in 17 
2011. Halfway River First Nation also saw a decline in their on-reserve population, 18 
from 160 in 2003 to 145 in 2012. Each of the Doig River, Prophet River, and Halfway 19 
River First Nations saw population increases of 15% to 30% between census years. 20 
West Moberly population change is difficult to estimate, as information about its 21 
population in 2006 was not available. Mobility statistics are not available for all 22 
communities; however, for West Moberly First Nations and Prophet River First Nation, 23 
less than 50% of members lived in the same community five years prior and West 24 
Moberly First Nations saw only 20% of members living in the same community five 25 
years earlier.  26 
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Table 28.8 First Nation Community Population Profiles 1 


First 
Nation 


Population Population 
Under the 
Age of 15 
(%) (2011) 


Gender – 
On-Reserve 
Population 


(2012) 


Gender – 
Off-Reserve 
Population 


(2012) 


On-Reserve 
population 


Mobility (% 
of 


Population) 
(2006) a 


(2003) (2012) Male 
(%) 


Female 
(%) 


Male 
(%) 


Female 
(%) 


(2003) (2012) 


West 
Moberly 


NA 237 70.0 41 
(48) 44 (52) 68 


(46) 81 (54) NA 85 25 


Doig 
River 


NA NA NA NA NA NA NA 139 b 128 c NA 


Prophet 
River 


195 260 25.8 55 
(52) 50 (48) NA NA NA 105 50 


Halfway 
River 


225 255 27.1 80 
(55) 65 (45) NA NA 160 145 70 


NOTES:  
Population information is not consistently available for First Nations groups on an annual basis. As such, this table reports 
on the closest approximate annual population. 
a  Mobility refers to the population that has lived in the same community for five or more years 
b  Population information for Doig River First Nation is for 2006 
c  Population information for Doig River First Nation is for 2011 
NA – data not available 
Source: Volume 2 Appendix B First Nations Community Baseline Reports, Part 7 Community Baseline Report and EIS 
Integration Summary Table - Doig River First Nation, Halfway River First Nation, Prophet River First Nation, West Moberly 
First Nations 


28.3.3 Population Forecast 2 


BC Stats has projected population growth to the year 2036 for the two health areas that 3 
make up the LAA. The forecasts assume continued economic expansion and specifically 4 
acknowledge the construction of the Project as a future event that will contribute to 5 
migration. 6 


Figure 28.4 presents the BC Stats projection for the population in the LAA to 2036 7 
without the Project. The LAA’s relatively young population currently supports a positive 8 
natural increase of about 600 people per year, as indicated in Figure 28.4. As the 9 
population ages, the fertility rate is projected to decline and bring the natural increase 10 
down to about 300 persons per year by 2036. Net migration is predicted to be positive 11 
over the forecast period, averaging about 400 persons per year. Positive net migration is 12 
forecast to exceed the contribution from natural increase by 2025. The LAA population is 13 
forecast to be 84,600 in 2036, about a 30% increase from current levels. Growth is 14 
expected to be greatest in the Peace River North Local Health Area, increasing by 40% 15 
between 2012 and 2036, as compared to 18% growth in the Peace River South Local 16 
Health Area. 17 
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28.4 Effects Assessment 1 


The potential for the Project to affect population and demographics was assessed by 2 
taking into account the potential for the Project to result in changes to the following key 3 
aspects:  4 


• The results of the assessment of the Project on the labour market are used to assess 5 
the effects on population and demographics 6 


• The Peace River Regional District population, with specific reference to the City of 7 
Fort St. John 8 


• An out-migration of Aboriginal people between First Nations communities and 9 
non-Aboriginal communities in proximity to the Project 10 


28.4.1 Effects Assessment – Construction – Project Effects on Labour Market 11 
and Effects on Population and Demographics 12 


28.4.1.1 Labour Market Effects and Assumptions 13 


The Project has the potential to affect population during construction. Volume 3 14 
Section 17 Labour Market determined that the Project would draw people seeking direct, 15 
indirect, and induced employment opportunities to the LAA. The number would vary 16 
depending on the actual economic conditions (i.e., the unemployment rate) at the time 17 
labour is required.  18 


To characterize the Project’s population effect on the general population, three 19 
categories of in-migrants were identified.  20 


• Camp Direct Workers: Workers working directly for the Project, residing in on-site 21 
workforce camps during their shifts, and maintaining a permanent residence outside 22 
the LAA. Their families and dependents would remain at the workers’ normal place of 23 
residence.  24 


• Community Direct Workers and their Families: Workers working directly for the 25 
Project, and who take up normal residence in the LAA. It is assumed that their 26 
families and dependents will accompany them to the LAA.  27 


• Community Indirect/Induced Workers and their Families: Workers for supplier 28 
industries (i.e., indirect) and consumer service sectors (i.e., induced), who are not 29 
working directly for the Project, and who take up normal residence in the LAA. It is 30 
assumed that their families and dependents will accompany them to the LAA.  31 


The demographic characteristics of workers forecast to reside in the community is 32 
assumed to be similar to that of the existing population in the LAA. This assumption is 33 
supported by interviews that indicated B.C. trade workers are reflective of the general 34 
populations in B.C. and the LAA in terms of marital status and household size 35 
(Cochrane 2011, pers. comm.). Furthermore, the current labour force in the LAA has a 36 
high proportion of trade workers (Volume 3 Section 17 Labour Market, Table 17.7) and 37 
the Project would attract in-migrants from similar occupations. The demographics of 38 
in-migrating indirect and induced workers and their families are also assumed to be 39 
reflective of existing demography. Therefore, changes in the demography of the LAA are 40 
not anticipated.  41 
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With respect to the demographic characteristics of the camp direct workforce, a survey 1 
of mobile workers in similar circumstances in Alberta found that, on average, 92% were 2 
male, with a median age of 35 years (Nichols Applied Management 2007). It is assumed 3 
that the Project construction workforce would have a similar gender and age profile, with 4 
the median age of the construction workforce estimated to be the same as the LAA age 5 
of 34.7 years. Because workers taking temporary residence in the construction camp 6 
would retain their normal place of residence, they would not occupy households or bring 7 
dependents, and therefore would have no effect on other aspects of LAA demography. 8 


See Volume 4 Appendix A Social Assessment Supporting Documentation, Part 3 9 
Population Effects Model for full discussion of key assumptions and detailed results of 10 
the population model. 11 


28.4.1.2 Projected Population Effects 12 


Figure 28.5 shows the projected population increment by type of in-migrant and their 13 
dependents during construction. The timing of population change would be driven by the 14 
Project’s labour force requirements (i.e., rise in Years 0 to 2, relative stability in Years 3 15 
and 4, rise to peak population in Year 5, and decline thereafter to baseline). The 16 
Project’s peak population would occur in Year 5, along with the peak in labour demand, 17 
with an estimated 1,372 workers residing in on-site accommodations and 18 
1,614 community direct and community indirect/induced workers and dependents living 19 
in the LAA. 20 


28.4.1.3 Aboriginal Peoples  21 


Decisions to move to another community are complex and not based on economic 22 
considerations alone; therefore, general population modelling cannot be used to forecast 23 
expected in- and out-migration to and from First Nations communities. Methods for 24 
assessing population effects on First Nations communities in the LAA are necessarily 25 
qualitative. 26 


In terms of in-migration to Aboriginal communities, there is the potential for the Project to 27 
increase the Aboriginal population in the LAA, should Aboriginal people who have left 28 
the LAA return in search of project construction employment. Aboriginal people in the 29 
LAA will have opportunities to participate in the Project through employment and 30 
procurement. 31 


Employment participation in the Project would not require Aboriginal persons to leave 32 
their home Aboriginal community on a permanent basis, as they could either commute 33 
daily, or reside during their shift in Project workforce camps and return home between 34 
shifts. Additionally, any new on-reserve employment or business associated with the 35 
Project may serve to keep people in their home community, rather than leave for 36 
economic opportunities in larger centres. 37 


Should demand for accommodation in Fort St. John place pressure on rents and 38 
housing costs, Aboriginal persons, who can be vulnerable to rising costs, may move 39 
back to their home communities with neither an employment guarantee nor secure 40 
housing. Volume 4 Section 29 Housing indicates a potential Project effect on the local 41 
apartment rental market and prices when low vacancy rates intersect with Project labour 42 
demand and increasing local population. The housing assessment concludes that, as 43 
the market would be expected and able to adjust to supply and demand imbalances, 44 
Project effects on housing are not considered significant. 45 
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In terms of out-migration from Aboriginal communities, those people with the required 1 
skill sets who find the construction shift work manageable could choose to move out of 2 
Aboriginal communities into communities closer to the Project; however, numbers are 3 
not expected to be large, given the small size of the on-reserve First Nations populations 4 
in the LAA. Out-migration from First Nations communities has been observed in the LAA 5 
and is attributed to a number of issues, including lack of training and employment 6 
opportunities, and opportunities for better housing and amenities in the larger 7 
non-Aboriginal centres. However, even a small amount of out-migration from smaller 8 
First Nations communities of employed, well-paid people and their families could be 9 
regarded as an adverse effect on the economic and social development of these 10 
communities (i.e., for example, the departure of just three workers with families could 11 
represent a population decrease of 10% on some reserves). Family members left behind 12 
also lose the benefits of having other well-paid, securely employed family members. 13 
Community cohesion and family unity are also cited as concerns when people leave 14 
their communities.  15 


A report from Treaty 8 First Nations (T8FNs) Community Assessment Team and The 16 
Firelight Group Research Cooperative contained expressions of concern about 17 
in-migration of the general population for Project jobs, and indirect and induced 18 
population growth in and around Fort St. John during the labour- and capital-intensive 19 
construction stage of the Project. In particular, concern was expressed regarding an 20 
influx of non-Aboriginal people into an area where Aboriginal persons are already a 21 
visible minority group, with potential for increased racism and socio-economic 22 
marginalization of Aboriginal persons living in the Fort St. John area. The T8FN 23 
members also raised concern that an influx of young men may lead to increased social 24 
dysfunction in and around Fort St. John, and increases in drugs, alcohol, crime, and 25 
decreased sexual health (including pregnancy among young women). These effects may 26 
disproportionately affect First Nations individuals, many of whom live, work, or go to 27 
school in Fort St. John and are vulnerable to social dysfunction for a variety of 28 
pre-existing systemic reasons (T8FNs Community Assessment Team and The Firelight 29 
Group Research Cooperative 2012b). 30 


As BC Hydro is proposing to use workforce camps, and is anticipating the majority of its 31 
workforce to reside in the camps, the potential for negative interactions between new 32 
non-Aboriginal and existing Aboriginal persons will be less than if the entire workforce 33 
resided in the community, as the camp residents would spend less time in the 34 
community at large. 35 


28.4.2 Effects Assessment – Construction – Population Change for the City of 36 
Fort St. John 37 


The forecasted change in (non-camp) population in the LAA attributable to the Project is 38 
illustrated in Figure 28.6, with a summary of the LAA Fort St. John population changes 39 
presented separately in Figure 28.9. 40 


The projected change in population in Fort St. John attributable to the Project is 41 
illustrated in Figure 28.7. It is anticipated that the majority of in-migrants would settle in 42 
Fort St. John because of its proximity to the Project, as well as because of the relatively 43 
larger housing stock of various types available (see Volume 4 Section 29 Housing). The 44 
population increment is estimated to range from a low of 163158 in Year 0 to a peak of 45 
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877852 people in Year 5, equivalent to a 0.74% 0.72% and 3.76% 3.65% increase over 1 
the base case population forecasts for those respective years.  2 


In the absence of the Project (the base case), the population of Fort St. John is forecast 3 
to grow at over 2% per year in the first two years of the forecast period, then at about 1% 4 
per year for the remainder of the period shown (Figure 28.9). Over the forecast period 5 
reported in the table, annual population growth in Fort St. John averages 1.5% per year 6 
without the Project. The Project affects Fort St. John’s population growth by increasing 7 
the growth rate above the base case rate in the Project’s first five years of construction, 8 
and less than the base case rate as construction winds down and workers (and their 9 
dependents) depart. Average population growth in Fort St. John over the construction 10 
phase would be about 1.6%.  11 


In summary, the Project would result in Fort St. John’s forecast population increases 12 
being realized sooner, by about three years, than is forecast in the base case 13 
(Figure 28.9). Similarly, for the LAA, the Project would advance by about two years the 14 
population level that would be expected in its absence. 15 


28.4.3 Mitigation Measures – Construction 16 


28.4.3.1 General Population 17 


Project-induced changes in population (in the PRRD with reference to Fort St. John, and 18 
the effects on labour market and effects on population and demographics) will be 19 
addressed through mitigation measures proposed in Volume 3 Section 17 Labour 20 
Market, Volume 4 Section 29 Housing, and Volume 4 Section 30 Community 21 
Infrastructure and Services. For those valued components, changes in population 22 
potentially give rise to adverse effects; therefore. mitigation includes measures that 23 
reduce the effect of population change. For instance, Labour Market mitigation includes 24 
measures to increase the local labour supply, thus reducing the need to hire persons 25 
living outside the LAA. Housing mitigation includes an on-site workforce camp, thus 26 
reducing the number of persons seeking accommodation in the LAA (and the related 27 
increased demand for social services).  28 


28.4.3.2 Aboriginal Peoples 29 


Specific mitigation measures in relation to potential adverse effects of the Project on 30 
Aboriginal peoples in the LAA are outlined in Volume 3 Section 17 Labour Market, 31 
Volume 4 Section 29 Housing, and Volume 4 Section 30 Community Infrastructure and 32 
Services. If implemented in collaboration with Aboriginal organizations and First Nations 33 
communities, these measures will eliminate the adverse effect of certain population and 34 
demographic changes from the Project. 35 


 BC Hydro will implement workforce management policies to require contractors to 36 
offer cross-cultural awareness training to their workers and to adopt and monitor 37 
codes of conduct. BC Hydro will work with local area First Nations to develop and 38 
deliver the cross-cultural awareness training. 39 


 BC Hydro will support Aboriginal persons working on the Project to maintain 40 
permanent residence within their home communities by providing camp housing and, 41 
where demand warrants, by providing commuter support 42 
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A summary of project effects and mitigation measures that would reduce the Project’s 1 
effect on Population and Demographics is presented in Table 28.9. 2 


Table 28.9 Project Effects and Mitigation Measures on Population and 3 
Demographics 4 


Project 
Phase 


Potential Effects Mitigation Measures Mitigation 
Effectiveness 


Responsibility 


Construction • The results of 
the assessment 
of the Project on 
the labour 
market were 
used to assess 
the effects on 
population and 
demographics 


• Changes to 
PRRD 
population, with 
specific 
reference to 
City of Fort St. 
John  


General Population: 
• Mitigation measures 


proposed for Volume 3 
Section 17 Labour 
Market, Volume 4 
Section 29 Housing, 
and Volume 4 
Section 30 Community 
Infrastructure and 
Services will mitigate 
population effects. 


These mitigation 
measures are 
expected to be 
effective, as they 
are common 
approaches for 
large construction 
projects to address 
migration and 
population effects.  
With mitigation, 
there will be residual 
changes to 
population, and 
therefore there will 
be residual 
population and 
demographic 
effects. 


 


 • Changes to 
Aboriginal 
community 
populations 


Aboriginal Populations: 
• Support Aboriginal 


persons in maintaining 
permanent residence in 
home communities by 
providing camp 
housing and commuter 
support where demand 
warrants 


• Implement workforce 
management policies 
to require contractors 
to offer cross-cultural 
awareness training to 
their workers and to 
adopt and monitor 
codes of conduct. 
BC Hydro will work with 
local area First Nations 
to develop and deliver 
the cross-cultural 
awareness training. 


• Procurement of local 
Aboriginal businesses 
for Project construction 
contracts 


 BC Hydro will 
mandate its 
contractors to 
deliver 
introductory 
cross-cultural 
awareness 
training to 
their 
employees 
and adopt 
and monitor 
an employee 
code of 
conduct. 


NOTE: 
N/A – not applicable 
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28.4.4 Other Mitigation Options Considered 1 


There were no other mitigation measures considered for effects on Population and 2 
Demographics. 3 


28.5 Residual Effects 4 


28.5.1 Characterization of Residual Effects 5 


With the application of the above mitigation measures, there would be residual project 6 
effects on population. This residual effect is characterized according to the residual 7 
effects criteria and associated definitions in Table 28.10. For several criteria, the 8 
descriptor is relative to the base case condition. The base case is the expected future 9 
status of population and demographics in the absence of the project. 10 


Table 28.10 Characterization Criteria for Residual Effects on Population and 11 
Demographics 12 


Criterion Description Quantitative Measure or Definition of  
Qualitative Categories 


Direction Direction of change in relation to 
base case conditions. 


Increase: An increase in populations in relation to base 
case conditions  
Decrease: A decrease in population in relation to base 
case conditions 
Neutral: No change in population in relation to base case 
conditions 


Magnitude The amount of change in a 
measurable parameter or 
variable relative to baseline 
case (low, moderate, high). 


Low: change is detectable but variability is less than 
historical baseline conditions 
Moderate: change is comparable to variability seen in 
historical baseline conditions 
High: change would exceed variability seen in historical 
baseline conditions 


Geographical 
Extent 


The geographic area in which 
an effect of a defined magnitude 
occurs.  


Local: Peace River Regional District 
Regional: Peace River Regional District 


Frequency The number of times during the 
construction phase that an 
effect may occur. 


Once: Occurs once 
Sporadic: Occurs rarely and at irregular intervals 
Continuous: Occurs on a regular basis and at regular 
intervals 


Duration The period of time required until 
the VC returns to its baseline 
condition, or the effect can no 
longer be measured or 
otherwise perceived. 


Short-term: Effect is limited to <1 year 
Medium-term: Effect occurs >1 year but not beyond the 
construction of the Project 
Long-term: Effect lasts beyond the construction phase 
and up to 10 years of the operations phase 
Far future: effect extends >10 years for the life of the 
Project 


Reversibility The likelihood that a 
measurable parameter will 
recover from an effect. 


Effect reversible with reclamation and/or over time 
Effect permanent and cannot be reversed with 
reclamation and/or over time 
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Criterion Description Quantitative Measure or Definition of  
Qualitative Categories 


Context Capacity of socio-economic 
systems and processes to 
accept change, resilience, or 
the level of change relative to 
base case or base line variation 
typically experienced 


Low: Effect occurs in environments of low resiliency 
and/or high vulnerability 
High: Effect occurs in an environment of high resiliency 
and/or low vulnerability 


Level of 
Confidence 


Certainty in quantifying or 
estimating the effect; the quality 
and quantity of data; the 
understanding of the effect 
mechanisms; and the 
effectiveness of mitigation. 


Low: Assessment based on professional judgment and 
experience, but hampered by incomplete understanding of 
cause-effect relationships, and or lack of data 
Moderate: Assessment based on professional judgment 
and experience, including a reasonable understanding of 
cause-effect relationships, and adequate data 
High: Assessment based on professional judgment and 
experience, including a good understanding of 
cause-effect relationships, and ample data 


Probability The likelihood that an adverse 
effect will occur 


Low: Unlikely to occur 
High: Very likely to occur 
Unknown: Not sufficient information or understanding to 
form an view or estimate probability 


Although the overall projected population direction during construction is an increase 1 
(i.e., above the forecast population), the annual increment would be positive in the first 2 
six years of construction (i.e., net in-migration), and negative (i.e., net out-migration) 3 
thereafter. The magnitude would be low for the LAA. The variability is within historical 4 
baseline conditions, as expected in-migration and out-migration levels would be 5 
comparable to the LAA experience over the last decade and would not exceed peak 6 
historical levels. The magnitude for Fort St. John is considered moderate because it is 7 
expected to receive a higher proportion of new residents, but the rate of growth is only 8 
slightly above the community’s expected population growth rate in the absence of the 9 
Project. Absolute change in the LAA population would peak in Year 5 of construction and 10 
would be equivalent to a 2.2% increase over the base case. In the same year, the Fort. 11 
St. John population would be 3.6% above the base case. The estimated peak population 12 
values for Year 5 of Project construction are forecast to occur in the base case in the 13 
LAA and in Fort St. John two and three years later, respectively. 14 
Effects would be continuous throughout the construction phase and would cease when 15 
construction is complete, at which time the population would return to near base case 16 
conditions. Even if workers and their families stayed in the LAA or Fort St. John after 17 
construction, this would not be a Project-related effect as the effect would be attributable 18 
to some other economic or social causal factor, such as taking up a local employment 19 
opportunity.  20 


All effects would be reversible at the completion of construction. The LAA is a diversified 21 
economy with past and future expected population growth rates comparable to the 22 
province.  23 


The probability of an adverse effect occurring is rated as low since the LAA and Fort St. 24 
John have experienced high in- and out-migration levels over the last decade (see 25 
Table 28.6), and continue to build their communities in the context of an economy 26 
characterized by numerous major development and construction projects.  27 
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Residual population effects on Aboriginal peoples and First Nations communities as a 1 
result of the Project cannot be predicted with a degree of accuracy. However, local 2 
contracting and recruitment would help address the potential related changes to 3 
population and demographics in First Nation communities. Beneficial measures such as 4 
local procurement opportunities may serve to maintain the on-reserve population.  5 


A summary of residual project effects on population is presented in Table 28.11.  6 
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Table 28.11 Summary of Residual Effects Ratings for Population  1 


Activity Effect Residual Environmental Effect 


Direction Magnitude Geographic 
Extent 


Duration 
and 


Frequency 


Reversibility Context Probability Level of 
Confidence 


Construction The results of the 
assessment of the 
Project on the labour 
market will be used to 
assess the effects on 
population and 
demographics 


Increase Low Local (LAA) Medium 
term 
 
Continuous 


Reversible High 
resiliency 


Low Medium 


Construction Changes to PRRD 
population, with 
specific reference to 
City of Fort St. John  


Increase Moderate Local (Fort 
St. John) 


Medium 
term 
 
Continuous 


Reversible High 
resiliency 


Low Medium 


NOTE:  
N/A – not applicable 
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28.5.2 Standards or Thresholds for Determining Significance 1 


There are no regulatory standards specifying limits to acceptable changes in population. 2 
The threshold adopted is with reference to the following: 3 


• Record of net migration in the LAA between 1996 and 2007 (recent historical 4 
experience, using available data) 5 


• Absolute population growth between 2006 and 2011 6 


• Duration as a variable of amplitude 7 


With the implementation of mitigation, Figure 28.8 shows the expected annual 8 
population change in the LAA (i.e., non-camp population) attributed to the Project, as 9 
compared to migration flows to the LAA for the most recent eigth-year period for which 10 
information is available (i.e., the 1998 to 2006 period). Migration flows are important 11 
because they dictate the timing of demand for community infrastructure and services. 12 
The figure indicates that, even though the population in the LAA would increase 13 
temporarily with the Project, annual in-migration would not exceed the extreme levels of 14 
net migration experienced between 1998 and 2006. Similarly, at the end of the 15 
construction phase, the level of out-migration is less than recent experience. 16 


28.5.3 Determination of Significance of Residual Effects  17 


Population change would be distinguishable from baseline conditions, but the peak 18 
changes in Year 5 of construction and variability between 2014 and 2022 would not 19 
exceed recent historical experience in the LAA or Fort St. John. Fort St. John 20 
experienced 13.8% population growth between 2006 and 2011, equivalent to a 3.3% 21 
annual increase. The peak population effect attributable to the Project in Fort St. John 22 
would be 3.6%, but the duration of that peak would be measured in months, not years. 23 
The net effect of the Project on population would be to bring forward in time – by about 24 
two years in the LAA, and three years in Fort St. John – growth that is forecast to occur 25 
in the base case. For these reasons, the Project’s effect on population is deemed to be 26 
not significant (Table 28.12).  27 


The determination of residual effects is based on a comparison of the Project’s labour 28 
requirements with historical and future expected population and demographic trends as 29 
published by Statistics Canada and BC Stats. Cause-effect relationships between 30 
changes in the labour market and population are well understood and suitable for 31 
quantitative modelling. However, there is uncertainty about where workers choosing to 32 
live in the LAA would actually reside. Further, population forecasts by BC Stats are not 33 
available at a municipal level. Therefore, the confidence in this assessment and its 34 
predicted outcomes are medium. 35 


A summary of potential effects, key mitigation measures, and significance ratings is 36 
presented in Table 28.12. The Project would create change in in-migration and 37 
out-migration to the LAA, but the effect would be short term and within the bounds of 38 
recent historical experience.  39 
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Table 28.12 Summary of Assessment of Potential Significant Residual Adverse 1 
Effects 2 


Valued 
Component 


Project 
Phase 


Potential 
Adverse Effect 


Key Mitigation Measures Significance 
Analysis of 


Residual Effects 


Population 
and 
Demographics 


Construction Increased 
population in 
the region 
 
Changes to 
PRRD 
population with 
respect to the 
City of Fort St. 
John  
 
Changes to 
Aboriginal 
community 
populations 


General Population: 
Mitigation measures proposed 
for Volume 3 Section 17 Labour 
Market, Volume 4 Section 29 
Housing, and Volume 4 
Section 30 Community 
Infrastructure and Services will 
mitigate population effects. 
 
Aboriginal Populations: 
• Support Aboriginal 


persons in maintaining 
permanent residence in 
home communities by 
providing camp housing 
and commuter support 
where demand warrants 


• Implement workforce 
management policies to 
require contractors to 
offer cross-cultural 
awareness training to 
their workers and to 
adopt and monitor codes 
of conduct. BC Hydro will 
work with local area First 
Nations to develop and 
deliver the cross-cultural 
awareness training. 


• Procurement of local 
Aboriginal businesses for 
Project construction 
contracts 


Change in 
population does not 
exceed variations in 
in-migration and 
out-migration levels 
or absolute 
population change, 
and peak effects 
occur for the short 
term  
 
No significant 
adverse effect 
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28.6 Cumulative Effects Assessment 1 


The Project would act cumulatively with any project that would affect the population in 2 
the LAA during the construction period. However, projections of population for the region 3 
made by BC Stats and other agencies do not assume that population will remain static; 4 
rather, they acknowledge that growth will occur and attempt to predict the behaviour of 5 
variables that contribute to that growth. Key among these is the expectation that 6 
economic and employment activity will expand, due in part to the development of future 7 
projects.  8 


The forecasted net in-migration included in the baseline forecast is about 400 persons 9 
per year, which is higher than the net out-migration of some 200 persons observed in the 10 
1996 to 2007 period. The cumulative effects of economic activity in the region, drawing 11 
permanent population to the LAA, are incorporated into population forecasts for the 12 
Peace River North and Peace River South local health areas prepared by BC Stats, by 13 
including population from specific known projects and a general attribution to expected 14 
regional economic growth. For these reasons, an assessment of cumulative effects is 15 
embedded in the effects assessment for the Project. Additional consideration of projects 16 
in the Project Inclusion List for potential cumulative effects on population and 17 
demographics would likely result in double-counting, and therefore a cumulative effects 18 
assessment was not undertaken.  19 


28.7 Monitoring and Follow-Up 20 


No monitoring or follow-up is proposed. 21 
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29 HOUSING 1 


29.1 Approach  2 


As described in Volume 3 Section 17 Labour Market Effects Assessment and Volume 4 3 
Section 28 Population and Demographics, the Project demand for labour during 4 
construction would exceed the local labour supply, resulting in an in-migration of workers 5 
and a resultant change in local population. The predicted population change in 6 
combination with the Project’s proposed strategies and plans for labour supply and 7 
worker accommodation are key drivers of change in the demand for local area housing. 8 
This assessment of housing takes into account the current capacity of the local housing 9 
market to receive increased demand, using indicators of housing availability, cost, and 10 
future supply.  11 


29.1.1 Regulatory and Policy Setting 12 


The assessment was prepared in accordance with Section 17.3 of the Site C Clean 13 
Energy Project Environmental Impact Statement Guidelines (The Minister of 14 
Environment of Canada and the Executive Director of the BCEAO 2012) (EIS 15 
Guidelines).  16 


29.1.2 Key Issues and Identification of Potential Effects 17 


Housing issues were identified by the public, agencies, Aboriginal groups and other 18 
stakeholders as a potential effect of the Project (Volume 1 Section 9 Information 19 
Distribution and Consultation).  20 


Consistent with Volume 4 Section 28 Population and Demographics, the interaction 21 
between the Project and housing would be expected during the Project construction 22 
phase only, due to worker demand for accommodation during this period.  23 


During the Project’s construction phase, the change in housing demand would be 24 
directly related to the change in population attributable to the Project, and by BC Hydro’s 25 
plans for providing worker accommodation. Population change would be driven by 26 
in-migration of direct workers to the local area, as well as workers in indirect and induced 27 
employment attributable to the Project. BC Hydro plans to provide temporary camp 28 
accommodations for all direct workers at the Site C dam site, with the ability to scale up 29 
the capacity, if required (Volume 1 Section 4 Project Description).  30 


The key issues for housing, as identified in Table 29.1, include the potential for housing 31 
shortages, especially for temporary accommodation, which is currently experiencing high 32 
demand because of major construction projects.  33 
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Table 29.1 Key Issues: Housing  1 


Key Issues Approach to Addressing Key Issues 


Population change could lead to housing distort or 
disrupt housing conditions, leading to shortages 
rising costs. 


 Population change is addressed in Volume 4 
Section 28 Population and Demographics. 


 This assessment provides an estimate of housing 
supply, project-related demand, and the potential 
for shortages or imbalances in the market, and the 
associated after-effects, including changes in cost. 


The Project should encourage local residency and 
hiring of local workers and businesses. 


 The Labour Market assessment in Volume 3 
Section 17 assumes that the Project utilizes the 
pool of available labour without disrupting the 
regional labour market.  


 The assessment of housing takes into account the 
supply available to accommodate in-migrating 
workers without disrupting the market. 


Project will affect the in-community and temporary 
worker accommodation in the community. 


 Additional indicators not specified in the EIS 
Guidelines were added to the assessment to 
facilitate analysis of temporary versus longer-term 
workers. These included ownership (i.e., purchase 
versus rental) and type (e.g., single family, 
apartment) preferences. The assessment also 
distinguishes between on-site and in-community 
workers. 


The determination of the housing baseline and the 
analysis of effects on housing need to be performed 
separately for the affected First Nation 
communities. 


 The implications for housing in Aboriginal 
communities are considered in this assessment. 
Housing baseline information was assembled by 
First Nations community where available and 
potential implications for communities were 
identified. 


Project may have adverse effects on housing in or 
near the impact lines, especially in Hudson’s Hope. 


 Volume 2 Section 11.3 Land Status, Tenure, and 
Project Requirements outlines BC Hydro’s 
approach to fee simple tenure acquisition for 
properties directly affected by the Project activity 
zone. 


First Nations concern that an influx of workers 
would put pressure on housing on-reserve and 
off-reserve (SFN, T8TA). 


 Issue is addressed in view of results of population 
projections and Project effects on the housing 
market in Fort St. John.  


 The implications for housing in Aboriginal 
communities are considered in this assessment. 


First Nations concern that existing pressures on 
housing would be exacerbated by additional 
crowding as First Nations people are forced to 
return to reserve communities (SFN, T8TA). 
First Nations concern that housing costs will further 
increase in Fort St. John, resulting in increased 
demand for housing on First Nation reserves. 
Concern regarding increased cost of living as well 
as increased crowding and associated health and 
social dysfunction in Fort St. John, including 
homelessness (T8TA). 


 Issue is addressed in view of results of population 
projections and Project effects on the housing 
market in Fort St. John. 


 The implications for housing in Aboriginal 
communities are considered in this assessment. 


NOTES: 
SFN – Saulteau First Nations 
T8TA – Treaty 8 Tribal Association 
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Project interactions with housing are ranked in Table 2 of Volume 2 Appendix A Project 1 
Interaction Matrix. As defined in Volume 2 Section 10 Effects Assessment Methodology, 2 
a rank of “2” was given where interactions may result in an adverse effect and the nature 3 
of the effect and/or the effectiveness of mitigation measures is uncertain. Therefore, 4 
interactions with a “2” ranking require analysis and evaluation in the environmental 5 
assessment. 6 


The housing assessment considers the predicted non-camp population increase in the 7 
communities resulting from the influx of direct, indirect, and induced workers during 8 
construction (Table 29.2). The incremental demand for housing would generate a market 9 
response in the form of changes in the supply of housing. Changes in the labour market 10 
and population, in combination with proposed worker accommodation by BC Hydro, 11 
would determine the extent and timing of the market response.  12 


Housing effects are assessed for the construction phase for the following reasons: 13 


• All project components and activities generate labour demand and population 14 
change with implications for housing 15 


• The housing market would react to the combined effects of this change  16 


Table 29.2 Interactions of the Project with Housing 17 


Project Activities and  
Physical Works 


Key Aspects 


Change in the demand for housing (considering labour market 
change, population change, and Project plans for worker 


accommodation), with specific reference to the City of Fort St. 
John 


Construction  


29.1.3 Standard Mitigation Measures and Effects Addressed 18 


A “1” ranking in Volume 2 Appendix A Project Interaction Matrix, Table 2 means that an 19 
interaction would occur, but that it is well understood and can be avoided or mitigated 20 
through the application of standard mitigation measures, and effects would be negligible. 21 
With only 13 full-time positions during operations, the Project would have negligible 22 
effects on the housing market. Effects on operations are therefore not assessed further. 23 


Interactions with housing would also occur in relation to periodic sustaining capital 24 
expenditures, which would employ approximately 50 direct workers. This activity would 25 
not begin to occur until the 40th year of operation, at which time baseline housing 26 
conditions would have changed. According to population projections presented in 27 
Volume 4 Section 28 Population and Demographics, the Fort St. John area population 28 
would be at least 40% larger than it is today. In terms of the anticipated housing at that 29 
time, the demand for housing by the Project would be negligible. Standard mitigation 30 
measures would also have evolved and become more effective in avoiding and 31 
minimizing potential adverse effects on housing, specifically housing shortages. Effects 32 
on housing are therefore not assessed. 33 


BC Hydro has committed to providing accommodation for all direct workers if required. 34 
As shown in Table 29.3, the base capacity of the Site C dam site camps is 35 
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1,700 persons. Several areas of flexibility are built into the base plan. Two smaller 1 
camps may be used in off-site locations depending on short-term housing market 2 
conditions in the local area at the time of construction, while the south bank camp would 3 
be designed to be easily expanded to accommodate potentially higher annual direct 4 
workforce during construction.  5 


Table 29.3 Accommodation for Direct Workers 6 


Type Location Capacity a 


Temporary Camp 
Accommodations  


Site C Dam Site North Bank (planned) 
Site C Dam Site South Bank (planned) 
Site C Road (potential) 
Highway 29 (potential) 


500 
1,200 


100 
150 


NOTES: 
a Capacity refers to the number of units, not the number of workers 
Source: BC Hydro (2012) 


29.1.4 Selection of Key Indicators 7 


The key indicators for assessing Project effects on Housing and the rationale for their 8 
selection are shown in Table 29.4.  9 


Table 29.4 Key Indicators for Housing 10 


Key Aspects Key Indicators Rationale for Selection of the Key Indicators a 


Change in the 
demand for 
housing 


Occupancy and vacancy rates 
Occupancy costs  
Multiple Listing Service activity 
Residential construction activity 
Planned housing developments 
and land available for housing  


The indicators are recognized measureable 
parameters of demand for changes in the housing 
market.  


Housing ownership and type  Additional indicators included based on review of 
public comments on guidelines. 


NOTES:  
a Includes input from consultation with regulators, First Nations, affected stakeholders, and the public, as well as 


regulatory guidelines, polices and/or programs 


29.1.5 Spatial and Temporal Boundaries 11 


29.1.5.1 Spatial Boundaries 12 


The local assessment area (LAA) is the Peace River Regional District (PRRD) as noted 13 
in Table 29.5 and Figure 29.1, which aligns with the assessment areas for Volume 3 14 
Section 17 Labour Market Effects Assessment and Volume 4 Section 28 Population and 15 
Demographics. As with Population, the communities nearest to the Project (i.e., Fort St. 16 
John, District of Taylor, and PRRD Area C) are where the majority of in-migrating new 17 
residents would be expected to live, and where demand for housing could change. This 18 
is the geographical area where project interactions with the housing VC will occur. 19 


Baseline housing information is presented for First Nations communities, where 20 
available. The borders of the Peace River Regional District and First Nations traditional 21 







Site C Clean Energy Project Environmental Impact Statement 
Volume 4: Social, Heritage and Health Effects Assessment 


Section 29: Housing 
 


 


 


 29-5 


 


territories and communities do not precisely overlap. The First Nations with Indian 1 
Reserve communities situated within or near the boundaries of the LAA are the Doig 2 
River First Nations, Halfway River First Nation, Prophet River First Nation, West Moberly 3 
First Nations, Blueberry First Nation, and Saulteau First Nations.  4 


Where First Nations outside the LAA have identified interests in potential effects on 5 
housing, these are discussed in Volume 5 Section 34 Asserted or Established Aboriginal 6 
and Treaty Rights, Aboriginal Interests, and Information Requirements. 7 


The Regional Assessment Area (RAA) is the same as the LAA and is the spatial 8 
boundary where communities share similar socio-economic characteristics, including a 9 
region-wide housing market. It is also the area where other projects may result in 10 
changes to the labour market, associated regional population, and housing levels. 11 


Table 29.5 Spatial Assessment Areas for Housing 12 


Local Assessment Area Regional Assessment Area 


Peace River Regional District  Peace River Regional District 


29.1.5.2 Temporal Boundaries 13 


The temporal boundary for the housing assessment was the project construction phase, 14 
as described in Volume 1 Section 4 Project Description, during which population effects 15 
would create a demand for housing. Because of relatively low operations phase local 16 
employment, housing effects during operations are not anticipated, and therefore not 17 
assessed further. 18 


29.2 Information Sources and Methods 19 


29.2.1 Review of Existing Information 20 


Data to describe the housing baseline were obtained from Statistics Canada (for 21 
communities in the LAA and for the Aboriginal population), BC Stats, the B.C. Real 22 
Estate Association, Canada Mortgage and Housing Corporation (CMHC), the BC 23 
Northern Real Estate Board, local municipalities, and the Peace River Regional District.  24 


Housing studies supplied by the City of Fort St. John, District of Hudson’s Hope, and 25 
District of Chetwynd provided supplemental baseline data, trends on development and 26 
housing affordability, and strategies for enhancing housing supply through local 27 
government policies and programs. 28 


Data and information sources for key indicators include the following: 29 


• Rental vacancies and cost data as published by Canada Mortgage and Housing 30 
Corporation, which is only available for the Dawson Creek and Fort St. John areas. 31 
(Multiple Listing Service data, which are published for the two real estate boards 32 
serving the PRRD, the BC Northern Real Estate Board, and the Northern Lights Real 33 
Estate Board. The BC Northern Board Area covers all of northern B.C., including the 34 
Cariboo, Fraser-Fort George, Peace River, Northern Rockies, Bulkley-Nechako, 35 
Kitimat-Stikine, Skeena-Queen Charlotte and Stikine regional districts, excluding the 36 
Northern Lights Board Area of the South Peace. The Northern Lights Board 37 
Area includes that portion of the Peace River Regional District south of the Peace 38 
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River. The Fort St. John area covers the City of Fort St. John, Districts of Hudson’s 1 
Hope, Taylor, and Area C of the PRRD). 2 


• Housing data and information included in First Nations community baseline reports 3 
for Doig River First Nation, Halfway River First Nation, Prophet River First Nation, 4 
West Moberly First Nations (Volume 3 Appendix B First Nations Community Baseline 5 
Reports, Part 7 Community Baseline Report and EIS Integration Summary Table) 6 


Detailed results of the 2011 census were not released at the time of writing, thus the 7 
2006 census is relied upon for certain statistics. Information on housing availability and 8 
conditions in First Nations communities is both quantitative and qualitative, in the latter 9 
instance focusing on issues related to crowding due to housing shortages in 10 
communities. 11 


29.2.2 Interviews 12 


Interviews were conducted in 2011 with representatives of B.C. Real Estate Association, 13 
Canada Mortgage and Housing Corporation, BC Northern Real Estate Board, and the 14 
PRRD to identify secondary data sources and validate existing data. Discussions with 15 
the BC Real Estate Association and the real estate boards concerned the aggregation 16 
and interpretation of Multiple Listing Service (MLS) data. Information requests and 17 
follow-up discussions with municipalities and the PRRD involved housing and 18 
subdivision information, development potential, interpretation of Official Community Plan 19 
guidelines for community growth, and potential effects of the Project on housing.  20 


Interviews were also held with non-market housing providers (e.g., Salvation Army, 21 
North Peace Community Resources Society, Fort St. John Friendship Society) and 22 
temporary accommodation providers (e.g., hotels), to understand housing issues and 23 
potential effects on those services.  24 


The interview methodology is described in Volume 4 Appendix A Social Assessment 25 
Supporting Documentation, Part 1 Social Assessment Interview Methdology, and 26 
includes a list of persons contacted and interviewed. 27 


29.2.3 Data Management, Mapping, and Modelling 28 


In-community housing needs associated with the Project are provided in Volume 4 29 
Section 28 Population and Demographics. This was used as the input to the housing 30 
model presented in Volume 4 Appendix A Social Assessment Supporting 31 
Documentation, Part 5 Housing Effects Model. The annual in-community housing needs 32 
of direct, indirect, and induced workers were compared to the existing and future 33 
projected housing supply to determine the magnitude and timing of potential shortages. 34 


29.2.4 Aboriginal Community and Traditional Knowledge 35 


Aboriginal community and traditional knowledge related to the housing VC was gained 36 
through review of results from BC Hydro’s consultation with Aboriginal groups and the 37 
First Nations community baseline studies prepared and submitted to BC Hydro by the 38 
following First Nations in the LAA: Doig River First Nation, Halfway River First Nation, 39 
Prophet River First Nation, and West Moberly First Nations, through the Treaty 8 Tribal 40 
Association. While the communities and territories of the Blueberry First Nations and 41 
Saulteau First Nations are within the boundaries of the LAA, BC Hydro had not received 42 
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community baseline information from them at the time of writing. Should information be 1 
received during the EIS review period, it will be considered and integrated in an 2 
amendment to the EIS. 3 


Baseline information and data as well as First Nations concerns and interests relevant to 4 
housing are incorporated in the baseline and effects assessment sections below. The 5 
First Nations community baseline reports are provided in Volume 3 Appendix B First 6 
Nations Community Baseline Reports. 7 


BC Hydro’s approach to gathering and integrating community-based social and 8 
economic data with First Nations is described in Volume 3 Appendix B First Nations 9 
Community Baseline Reports, Part 1 Approach to Gathering First Nations Community 10 
Baseline Information. 11 


29.3 Baseline Conditions 12 


29.3.1 Housing Ownership and Type 13 


29.3.1.1 Private Dwellings 14 


The number of occupied and unoccupied private dwellings in 2011 for the PRRD is 15 
shown in Table 29.6. Unoccupied dwellings are an official part of the housing stock if 16 
they are suitable for habitation with heat or power and drinking water. In 2011, the total 17 
number of dwellings in the PRRD was 25,854 and in the City of Fort St. John, 8,238.  18 


Table 29.6 Occupied and Unoccupied Private Dwellings, 2011 19 


Community/ 
Electoral Area 


Occupied Private 
Dwellings 


Total Dwellings Unoccupied Private 
Dwellings 


City of Fort St. John 7,480 8,238 758 
District of Hudson’s Hope 417530 495563 7833 
District of Taylor 532530 563 3133 
PRRD Area B 1,610 1,785 175 
PRRD Area C 2,339 2,409 70 
District of Chetwynd 1,027 1,119 92 
City of Dawson Creek 4,859 5,406 547 
Village of Pouce Coupe 301 318 17 
District of Tumbler Ridge 1,158 1,510 352 
PRRD Area D 2,003 2,252 249 
PRRD Area E 1,056 1,292 236 
PRRD 23,19 6 25,854 2,658 
NOTES:  
Sum of communities and rural areas do not add up to total PRRD because of rounding 
Source: Statistics Canada (2011) 


29.3.1.2 Type of Housing Structure 20 


The distribution of housing stock in the PRRD by type of structure is shown in 21 
Table 29.7. Sixty-seven per cent of housing was single detached houses, compared to 22 
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47.7% for the province as a whole. Multi-residential housing, including row houses, 1 
duplexes, and apartments, represented 18.4% of the housing stock in the PRRD, versus 2 
46.4% in the province. The City of Fort St. John, City of Dawson Creek, District of 3 
Chetwynd, and District of Taylor had a greater proportion of their total stock in 4 
apartments and other multi-residential units than the PRRD as a whole.  5 


Table 29.7 Percentage of Total Housing as Occupied Private Dwellings – by 6 
Structural Type, 2011  7 


Community/ 
Electoral Area 


Percentage 


Single 
Detached 


House 


Semi-Detached 
House 


Row 
House 


Duplex Apartment Other a 


City of Fort St. 
John 


54.9 7.4 10.6 1.7 19.5 5.8 


District of Hudson’s 
Hope 


74.7 0.0 2.4 0.0 3.6 19.3 


District of Taylor 35.5 0.9 0.0 0.9 12.1 50.5 
PRRD Area B 84.8 0.3 0.3 0.3 0.0 14.3 
PRRD Area C 77.6 0.0 0.2 0.2 0.0 22.0 
District of 
Chetwynd 


54.6 3.4 13.7 1.5 12.7 14.1 


City of Dawson 
Creek 


65.0 4.5 6.1 1.1 18.5 4.8 


Village of Pouce 
Coupe 


93.2 3.4 1.7 0.0 1.7 0.0 


District of Tumbler 
Ridge 


71.3 0.9 1.7 0.0 15.2 10.9 


PRRD Area D 88.8 0.2 0.2 0.0 0.0 10.7 
PRRD Area E 78.2 0.0 0.0 0.0 0.0 21.8 
PRRD 67.0 3.7 5.6 0.9 11.9 10.9 
B.C. 47.7 3.0 7.4 10.4 28.6 2.8 
NOTE: 
a Other includes other single-attached houses and movable dwellings. 
Source: Statistics Canada (2011) 


29.3.1.3 Population Mobility 8 


The Census tracks place of residence one year and five years prior to the Census as a 9 
way of determining population mobility. Mobility status can influence listing and sales 10 
activity, as well as turnover in the rental and non-market housing sectors. As shown in 11 
Table 29.8, the mobility status of PRRD residents was similar to that of B.C., with 53.4% 12 
not moving in the previous five years, 23.0% moving within the province, and 23.6% 13 
migrating from outside the province.  14 


However, mobility status varied among PRRD communities, with municipalities having 15 
more mobile populations than rural areas. Non-movers (i.e., people who had not moved 16 
from their principal place of residence in the previous five years) accounted for 17 
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approximately 38% of the population in the City of Fort St. John, District of Taylor, and 1 
District of Chetwynd, and more than 75% of the population of PRRD Area B.  2 


The higher mobility levels in the City of Fort St. John, District of Taylor, and District of 3 
Chetwynd is consistent with the seasonal and temporary nature of oil and gas industry, 4 
as well as the migration behaviour of young professionals who come to town, start their 5 
careers, “get ahead”, and then leave for larger urban centres (Urban Systems 2011). 6 


Table 29.8 Mobility Status by Place of Residence Five Years Ago, by 7 
Community, for PRRD and B.C., 2006 8 


Community/Electoral Area Non-Movers (%) Movers (%) 


Non-migrants Migrants 


City of Fort St. John 37.7 32.6 29.7 
District of Taylor 38.3 34.4 27.3 
District of Tumbler Ridge 38.8 10.1 51.2 
District of Chetwynd 39.4 25.4 35.2 
City of Dawson Creek 49.3 29.6 21.2 
PRRD  53.4 23.0 23.6 
B.C. 53.4 23.4 23.2 
District of Hudson’s Hope 62.4 11.9 25.8 
PRRD Area C 67.0 16.8 16.2 
Village of Pouce Coupe 68.8 2.3 28.1 
PRRD Area D 70.8 12.1 17.0 
PRRD Area E 73.6 7.5 18.7 
PRRD Area B 75.4 15.0 9.5 
NOTES: 
Non-Movers – Persons who on Census Day were living at the same address as the one at which they resided five years 
earlier 
Movers – Persons who on Census Day were living at a different address than the one at which they resided five years 
earlier 
Migrants – Movers who did not live in the PRRD five years earlier 
Non-Migrants – Movers who lived in the PRRD but at a different address five years earlier 
Source: Statistics Canada (2006) 


29.3.1.4 Temporary Accommodation 9 


Temporary accommodation in the PRRD comprises fixed-roof facilities such as hotels, 10 
motels, bed and breakfasts, lodges, resorts, and vacation properties, as well as 11 
campground and RV sites. Although typically portrayed as part of the tourism sector, 12 
temporary accommodation plays an important role in serving the short-term housing 13 
needs of business travellers who comprise over half of all visitors to Fort St. John (Bass 14 
2009). For some hotel and motel properties, the majority of revenues, particularly in the 15 
non-summer months, come from business travellers.  16 


The inventory of temporary accommodation in communities in proximity to the Project is 17 
summarized in Table 29.9. The majority of units are in the City of Fort St. John, followed 18 
by City of Dawson Creek, District of Chetwynd, District of Hudson’s Hope, and District of 19 
Taylor. Many units have multiple beds, so capacity is larger than unit count. 20 
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The availability of temporary accommodation varies by season, and certain categories of 1 
accommodation such as campgrounds may only be available in spring and summer. 2 
Demand for temporary accommodation is highest in the summer tourist season and in 3 
the winter oil and gas activity period, and decreases during the spring thaw and fall 4 
freeze-up, when oil and gas activity slackens. 5 


A description of temporary accommodation by community is provided in Volume 4 6 
Appendix A Social Assessment Supporting Documentation, Part 4 Housing Baseline 7 
Data. 8 


Table 29.9 Summary of Temporary Accommodation, 2011 9 


Accommodation 
Type 


Ft. St. John District of 
Taylor 


District of 
Hudson’s Hope 


City of 
Dawson Creek 


District of 
Chetwynd 


Sites Units Sites Units Sites Units Sites Units Sites Units 


Campground/RV 5 270 2 118 5 116 10 522 6 289 
Hotel and Motel 21 1,400 2 26 3 173 15 813 10 424 
Lodges & Camps 0 0 0 0 2 20 0 0 4 78 
B & B 1 2 0 0 1 3 6 18 3 5 
Total  27 1,672 4 144 11 312 31 1,353 23 796 
NOTES: 
Bed & Breakfast accommodation only includes Tourism BC-approved facilities 
Sources: District of Chetwynd (2010); HelloBC (2011); District of Hudson’s Hope (2012); Tourism Dawson Creek (2012) 


29.3.1.5 Non-Market Housing 10 


Non-market housing is owned by government or a not-for-profit or cooperative society 11 
and is made available to those who cannot afford to pay full market rents. Rents are 12 
typically determined by the residents’ ability to pay.  13 


BC Housing is the provincial Crown agency that develops, manages, and administers a 14 
wide range of subsidized housing programs and services. BC Housing often partners 15 
with private and non-profit agencies, other levels of government, health authorities, and 16 
community groups to increase affordable housing options. As shown in Table 29.10, in 17 
2011 there were 943 BC Housing-related non-market housing units in the PRRD, 18 
including rental assistance for seniors and families, subsidized housing, supportive 19 
housing, and emergency housing.  20 
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Table 29.10 Number of BC Housing Subsidized Units in the Peace River Regional 1 
District by Client Group, 2011  2 
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Peace River 
North 48 24 12 40 52 73 33 30 96 408 


Peace River 
South 105 71 0 11 109 117 26 20 76 535 


Total Units 153 95 12 51 161 190 59 50 172 943 


NOTES: 
Peace River North includes City of Fort St. John, District of Taylor, District of Hudson’s Hope, and PRRD Areas B and C 
Peace River South includes City of Dawson Creek, Village of Pouce Coupe, District of Chetwynd, District of Tumbler 
Ridge, and PRRD Areas D and E 
BC Housing only tracks units in which they have a financial relationship 
Source: BC Housing (2011a) 


The majority of facilities are located in the City of Fort St. John and the City of Dawson 3 
Creek. As shown in Table 29.11, there are a small number of shelter beds in the City of 4 
Fort St. John, City of Dawson Creek, and District of Chetwynd that are primarily for 5 
people living on the streets or who are otherwise unable to obtain suitable 6 
accommodation. BC Housing’s Extreme Weather Response program funds 7 
25 temporary shelter mats in the City of Fort St. John during extreme weather conditions 8 
from November 1 to March 31.  9 


Table 29.11 Emergency and Extreme Weather Shelters in the PRRD, 2011  10 


Community Facility 
Emergency Extreme Weather 


Client 
No. of Beds Type No. of Mats 


District of Chetwynd Red Lion Inn 3 Shelter 0 Men and women 


City of Dawson Creek Aspen Court Hostel 8 Shelter 0 Men, women, 
families 


City of Fort St. John Fort St. John Shelter 20 Shelter 25 Men, women, 
families 


NOTE: 
Source: BC Housing (2011b)  


In May 2012, the Province and the Salvation Army announced the purchase and 11 
proposed redevelopment of the Cedar Lodge Motor Inn as a shelter with transitional 12 
beds for at-risk and marginalized people in Fort St. John. Following redevelopment, the 13 
facility will include 10 minimum-barrier transitional beds, 20 shelter beds and 14 
26 transitional beds (Salvation Army 2012). The new facility will be approximately double 15 
the size of the current site.  16 
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29.3.2 Residential Construction Activity  1 


Housing starts between 2001 and 2010 in the Fort St. John and Dawson Creek areas, 2 
the region’s two largest centres, are shown in Table 29.12. Starts in Fort St. John during 3 
this period ranged from 80 (2002) to a peak of 382 (2007), while the average number 4 
annually was 168. Dawson Creek annual housing starts ranged from a low of 16 in 2002 5 
and a high of 149 in 2010.  6 


Table 29.12 Housing Starts for Cities of Dawson Creek and Fort St. John, 2001 to 7 
2010 8 


Community 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 


Fort St. John 90 80 204 125 153 256 382 135 100 160 


Dawson Creek 58 16 29 38 40 67 138 49 84 149 


Total 148 96 233 163 193 323 520 184 184 309 
NOTES:  
Fort St. John data includes District of Taylor and Area C of the PRRD 
Data not available for individual municipalities or PRRD 
Source: BC Stats and CMHC (2011) 


29.3.3 Multiple Listing Service Activity 9 


The Multiple Listing Service (MLS) is the primary source of real estate listings in Canada 10 
and the standard benchmark for residential housing sales and price trends.  11 


Annual MLS housing sales and price data for the BC Northern Real Estate Board, the 12 
Northern Lights Real Estate Board, and the Fort St. John area for the five-year period 13 
ending 2010 are shown in Table 29.13. The relationship between units sold and units 14 
listed is a key market metric; the higher the ratio, the greater the demand (i.e., sales) for 15 
the available supply (i.e., listings). In B.C., ratios above 25% are typical of a sellers’ 16 
market, while those below 15% indicate a buyers’ market (Yu 2012, pers. comm.). In 17 
2006, the housing market was buoyant across northern B.C. but particularly in the 18 
PRRD. Since 2006, the ratios for all three areas have declined and the 2010 19 
sales-to-listing ratios of between 11% and 15% are an indication of a buyers’ market.  20 


Despite the drop-off in sales activity between 2006 and 2010, average prices continued 21 
to rise, with a peak in 2008 in the Fort St. John area and a peak in 2009 in the Northern 22 
Lights Real Estate Board area. Prices moderated in 2010 to about $260,000 for the 23 
average property in the Fort St. John area. 24 


The MLS data for the Fort St. John area indicate an active market that responds quickly 25 
to both increases and declines in demand, so that buyers’ and balanced markets 26 
become the norm. Even when demand spikes, as happened in 2006, the market was 27 
able to quickly respond with more supply (see year 2007 in Table 29.12) that restored 28 
balanced conditions.  29 
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Table 29.13 MLS Activity and Prices for BC Northern and Northern Lights Real 1 
Estate Board Areas and Fort St. John Area, 2006–2010 2 
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2006 5,605 20,362 28 164,577 502 878 57 147,122 812 NA 50 203,906 


2007 5,400 22,068 24 195,502 502 1,862 27 179,917 683 NA 15 243,543 


2008 4,038 30,890 13 214,510 473 2,402 20 189,133 701 NA 12 263,166 


2009 3,729 30,628 12 212,325 340 3,452 10 214,906 562 NA 10 257,250 


2010 3,664 33,185 11 208,249 509 3,385 15 206,422 625 NA 12 259,426 


NOTES: 
a The BC Northern Real Estate Board area covers all of northern B.C., including the Cariboo, Fraser-Fort George, Peace 


River, Northern Rockies, Bulkley-Nechako, Kitimat-Stikine, Skeena-Queen Charlotte, and Stikine regional districts, 
excluding the Northern Lights Real Estate Board Area of the South Peace. 


b  Northern Lights Real Estate Board area includes that portion of the Peace River Regional District south of the Peace 
River. 


c  City of Fort St. John, District of Hudson’s Hope, District of Taylor, and Area C of the PRRD 
d  Estimated from quarterly reports from BC Northern Real Estate Board 


NA – data not available 


Source: BC Real Estate Association (2011) 


29.3.4 Occupancy Costs 3 


The average value of dwellings in the PRRD and for individual communities, compared 4 
to the provincial average for 2001 and 2006, is shown in Table 29.14. 'Value of dwelling' 5 
refers to the dollar amount expected by the owner if the dwelling were to be sold. 6 
Census data estimate dwelling value for the entire housing stock; thus, values will differ 7 
from previously presented MLS sales values, which only account for homes sold during 8 
the period shown. 9 


The average dwelling value in the PRRD increased 84% between 2001 and 2006, and 10 
although the greatest increases were seen in the District of Tumbler Ridge and City of 11 
Dawson Creek, all communities experienced increased dwelling values.  12 
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Table 29.14 Average Value of Dwelling, 2001 and 2006 1 


Community 2006 ($) % of Provincial 
Average 


2001 ($) % of Provincial 
Average 


City of Fort St. John 223,365 53 128,224 56 
District of Taylor 190,713 46 105,577 46 
District of Hudson’s Hope 147,505 35 85,532 37 
City of Dawson Creek 195,837 47 95,507 41 
Village of Pouce Coupe 140,282 34 80,664 35 
District of Chetwynd 150,100 36 97,502 42 
District of Tumbler Ridge 152,496 36 45,998 20 
Peace River Regional District 215,561 51 117,363 51 
B.C. 418,703 N/A 230,645 N/A 
NOTES: 
N/A – not applicable 
Data not available from 2011 census at time of writing 
Source: Statistics Canada (2006) 


The rise in dwelling values between 2001 and 2006 in the PRRD reflected provincial 2 
trends, although values in the PRRD were about half the provincial average for both 3 
Census years. 4 


As part of its Census household survey, Statistics Canada estimates affordability 5 
thresholds based on the proportion of total household income that goes towards meeting 6 
housing needs. The percentage of resident households who spend more than 30% of 7 
their income on housing is lower in the City of Fort St. John, District of Taylor, and the 8 
PRRD than it is in the province as a whole (Table 29.15). Tenants in the PRRD are less 9 
likely than homeowners to be paying more than 30% of their incomes on housing. 10 
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Table 29.15 Percent of Households Paying More than 30% of Income on Housing, 1 
2006 2 


Community 
Private Dwellings with Usual 


Residents (%) a 
Private Dwellings with One-Family 


Households (%) b 


Owners Tenants Owners Tenants 


City of Fort St. John 32 16 29 13 
District of Taylor 16 14 33 13 
District of Hudson’s Hope 6 41 0 29 
City of Dawson Creek 15 43 10 29 
Village of Pouce Coupe 16 29 6 0 
District of Chetwynd 11 21 6 20 
District of Tumbler Ridge 8 25 4 23 
PRRD 33 13 26 10 
B.C. 43 23 35 20 
NOTES: 
a A usual resident is equivalent to a permanent resident, and excludes foreign or temporary residents who have a usual place of 


residence elsewhere in Canada or abroad 
b A one-family household refers to a single census family (with or without other persons) that occupies a private dwelling. A 


census family is a married couple with or without children, or a couple living common-law with or without children, or a lone 
parent living with one or more children. 


Source: Statistics Canada (2006) 


Canada Mortgage and Housing Corporation tracks and publishes rental affordability 3 
criteria for selected B.C. communities, including Fort St. John and Dawson Creek. 4 
Table 29.16 shows that in 2011, rents in the bachelor and one-bedroom categories were 5 
within the affordability threshold in Dawson Creek and for Fort St. John. However, rents 6 
were above the threshold for two- and three-bedroom units in Fort St. John (CMHC 7 
2011). 8 


Table 29.16 Rent Affordability in Fort St. John and Dawson Creek, 2011 9 


Community Bachelor ($) 1 Bedroom ($) 2 Bedroom ($) 3 Bedroom ($) 


Fort St. John  


Affordability Threshold 650 750 929 1,000 
Existing Rents 612 717 940 1,065 


Dawson Creek  


Affordability Threshold 675 815 1,000 1,150 
Existing Rents  629 733 974 1,079 


NOTES: 
CMHC rental survey data is reported at the 80th, 65th, and 50th rent percentiles, which are referred to as Levels 1, 2, 
and 3, respectively. Data in the table is for Level 2, which was selected as the mid-point of the published data.  
Source: CMHC (2011) (2012) 


29.3.5 Occupancy and Vacancy Rates 10 


Canada Mortgage and Housing Corporation publishes rental market data for the Fort St. 11 
John and Dawson Creek census agglomerations. Data for the other municipalities and 12 
the PRRD are not available. Rental data for the 2007 to 2011 period are shown in 13 
Table 29.17. Census data from 2006 indicate that 37% of total dwellings in Fort St. John 14 
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are rented, versus 34% in Dawson Creek, but Fort St. John has approximately double 1 
the inventory of apartment and row house rentals compared to Dawson Creek. From 2 
2007 to 2011, Fort St. John had a consistently higher vacancy rate than Dawson Creek. 3 
The higher vacancy rate in Fort St. John coincided with the addition of new inventory 4 
(the number of total rental units has increased by 14% since late 2007).  5 


Table 29.17 Rental Accommodation Availability in the Fort St. John and 6 
Dawson Creek Census Agglomerations, 2007 to 2011  7 


Community October 2007 October 2008 October 2009 October 2010 October 2011 


Fort St. John  
Total Units 1,888 2,131 2,217 2,132 2,091 
Vacant Units 73 171 411 207 140 
Vacancy Rate (%) 3.9 8.0 18.5 9.7 6.7 


Dawson Creek  
Total Units 993 999 1,039 1,040 1,038 
Vacant Units 24 15 38 25 17 
Vacancy Rate (%) 2.4 1.5 3.7 2.4 1.6 


NOTES: 
Includes private row (townhouse) and apartment accommodation. 
Fort St. John census agglomeration (CA) includes City of Fort St. John, Peace River electoral Area C, and the District of 
Taylor. Dawson Creek CA includes the City of Dawson Creek, Village of Pouce Coupe, and Peace River electoral Area D. 
Source: CMHC (2008–2011) 


There is no formal source of temporary accommodation occupancy data in the LAA. 8 
Current annual occupancy in the hotel and motel sector in the City of Fort St. John is in 9 
the range of 70%, but there are seasonal and even weekly variations to this rate 10 
(Pomeroy Hotel, General Manager 2009 and 2011, pers. comm.; Quality Inn, General 11 
Manager 2009, pers. comm.). 12 


Occupancy levels for non-market housing vary but are generally considered to be low, 13 
especially for emergency and shelter housing in the City of Fort St. John (Salvation 14 
Army, Manager 2011, pers. comm.; North Peace Community Resources Society, 15 
Executive Director 2011, pers. comm.). 16 


29.3.6 Outlook  17 


Future housing conditions in the PRRD will continue to respond to demographic trends 18 
and population changes driven by economic activity.  19 


29.3.6.1 Planned Housing Developments and Land Available for Housing 20 


All communities in the LAA have residential land available for development, as infill in 21 
existing subdivisions and for perimeter expansion. Nevertheless, some communities, 22 
such as the District of Hudson’s Hope, will need to seek new parcels or increase density 23 
to meet expected demand over the next eight years (District of Hudson’s Hope 2012). 24 
There is also sufficient capacity in municipal infrastructure to extend services to 25 
accommodate anticipated development in most municipalities (CitySpaces 2006). As 26 
indicated within Volume 4 Section 30 Community Infrastructure and Services, projected 27 
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additions to infrastructure development will be sufficient to support new residential 1 
development over the next 10 years.  2 


Future residential land and housing is planned in all current Official Community Plans in 3 
the PRRD. The City of Fort St. John expects a population increase of 8,000 to 10,000 in 4 
the next 10 years, and 20,000 to 30,000 in the next 25 years. The City of Fort St. John’s 5 
Official Community Plan indicates that their community “has adequate land resources to 6 
support this growth for the foreseeable future. As population continues to grow, the City 7 
will focus on infill opportunities and densification within our existing service boundary” 8 
(City of Fort St. John 2012: 46). 9 


The PRRD’s Official Community Plan for the North Peace Fringe Area (i.e., the rural 10 
areas of PRRD Area C surrounding the City of Fort St. John and the District of Taylor) 11 
proposes to target residential development to infill areas with access to existing 12 
community sewer systems while maintaining the area’s medium- and low-density rural 13 
residential character. Proposed settlement areas are to be complemented with 14 
high-density residential zoning north and east of the existing City of Fort St. John 15 
boundaries. Policies and provisions for the advancement of affordable housing are also 16 
part of the Official Community Plan bylaw (PRRD 2009), specifically: 17 


• New manufactured home parks allowed in high density residential zones 18 


• Secondary suites permitted in all residential areas 19 


• Multiple family dwelling units permitted in high density residential, comprehensive 20 
development, and settlement centre zones 21 


• Consideration for alternative housing options, including small-lot subdivisions 22 


New subdivisions proposed for the City of Fort St. John in 2011 are summarized in 23 
Table 29.18. Twelve subdivision projects were either under construction or in planning 24 
during the year, representing more than 5,000 units.  25 
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Table 29.18 The City of Fort St. John Subdivision Developments, 2012 1 


Name Lots (No.) Developer 


Westridge 256 Colteran Developments 


Sunset Ridge 275 & 125 units maximum  
on High Density Zone 


Peace Holdings 


Country View 20 Steve Moore 


Parklane (Phase 2B) 48 John McKay 


Energy Park (Parklane 
Phase 3) 


201 duplex units Al Parker 


Greenridge Heights Total of 932 units mix use City Of Fort St. John 


Garrison Landing 237 & 257 units maximum  
on High Density Zone 


Seymour Pacific 


Duplex Lots 26 duplex units Colteran Developments 


Newrock Condos 78 units Newrock Developments 


Hillcrest Village Condos 156 units Terra Partners 


G8 Properties on 
102nd Avenue 


900 units maximum  
on High Density Zone 


G8 Properties 


Station 44 
Residential Zones 


1648 units maximum  
on Medium to High Density Zones 


G8 Properties 


NOTE: 
NA – data not available 
Source: City of Fort St. John, Planning Officer 2012, pers. comm.  


The District of Taylor has available developable lots. A strata development under 2 
construction in the District of Taylor would provide approximately 190 units over the next 3 
five years. Phase 1, which consists of 12 units, has been constructed; further 4 
development would be expected to proceed once the majority of the units are sold. The 5 
District also expects an additional 125 homes in the community over the next 10 years, 6 
including 32 existing lots and 93 lots that the District plans to sell for residential housing 7 
development (District of Taylor, Administrator 2011, pers. comm.). 8 


The District of Hudson’s Hope has residential subdivisions slated for development, with 9 
99 residential units currently under construction or completed within the last year, as of 10 
September 2012. This new construction will have increased the dwelling unit stock in the 11 
District of Hudson’s Hope by approximately 23%. There are proposals to add a third 12 
36-unit apartment building. In addition, there are approximately 65 full-serviced and 13 
zoned vacant residential infill lots in the town centre. A further 60.4 ha of large lots would 14 
be suitable for subdivision to accommodate multi-family development (Urban Systems 15 
2012). 16 


The District of Chetwynd has several landowners investigating subdivision development 17 
(in the range of 20 to 50 lots); however, there is no new construction at this time. The 18 
District is working to initiate a development of approximately 40 single family lots and a 19 
handful of multi-family lots (District of Chetwynd, Chief Administrative Officer 2011, pers. 20 
comm.). 21 


According to the North Peace Fringe Area Official Community Plan, annual growth of 2% 22 
between 2010 and 2020 is anticipated, for a total addition of 2,000 new residents. In 23 







Site C Clean Energy Project Environmental Impact Statement 
Volume 4: Social, Heritage and Health Effects Assessment 


Section 29: Housing 
 


 


 


 29-19 


 


response, the PRRD’s Official Community Plan designates land to accommodate 1 
demand for various land uses and the expected increase in population growth. This 2 
includes 6,094 ha of land suitable for high-, medium-, and low-density rural residential 3 
development, with a capacity to house approximately 8,000 new residents (PRRD 2009).  4 


29.3.6.2 Housing Projection 5 


Based on the latest population trends, future anticipated economic growth, planned 6 
developments, and future land availability, the PRRD communities most likely to receive 7 
new population and to experience increased demand for housing are the cities of Fort 8 
St. John and Dawson Creek. 9 


The base case (non-Project) population projection for the PRRD, as presented in 10 
Volume 4 Section 28 Population and Demographics, is for strong population growth due 11 
to natural increase and in-migration, which by 2021 is expected to add 15,521 persons 12 
to the PRRD. Assuming that per capita housing requirements remain unchanged, 13 
population growth would result in a need for a 22% increase in the housing stock over 14 
the next 13 years. In its internal planning, the PRRD recognizes the potential for the 15 
Project as a population effect (PRRD, General Manager Development Services 2012, 16 
pers. comm.). 17 


Communities are also planning for population growth. Over the next 20 years, the City of 18 
Fort St. John expects to see more “multi-family” developments relative to single family 19 
and duplex development. The City’s proposed Development Cost Charge program and 20 
bylaw assumes that 2,279 new single family and duplex units and 1,159 multifamily units 21 
will be built between 2011 and 2030 (Urban Systems 2011), approximately 200 new 22 
units annually. This is within the range for new housing starts recently in this community. 23 


Projections prepared as part of this assessment for the housing stock in the North Peace 24 
and South Peace regions are shown in Table 29.19. The dwelling projections are based 25 
on the household forecast in Volume 4 Section 28 Population and Demographics. The 26 
inventory of temporary accommodation is assumed to grow at the same rate as the 27 
growth in households, in response to anticipated economic growth and the associated 28 
increase in business travel. 29 


In the North Peace, the number of owned and rental housing units is expected to 30 
increase by 1,698, between 2012 and 2022, an increase of 12.6%. The inventory of 31 
temporary accommodations is anticipated to see similar growth with an additional 32 
290 units.  33 
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Table 29.19 Dwelling and Temporary Accommodation Projections for the North 1 
Peace and South Peace, 2014–2022 2 


Regional District 
Units 


2014 2015 2016 2017 2018 2019 2020 2021 2022 


North Peace Households 


Owned dwellings 9,833 10,044 10,250 10,377 10,501 10,605 10,724 10,899 11,079 


Rented dwellings 3,563 3,639 3,714 3,760 3,805 3,843 3,886 3,950 4,015 


Temporary accommodations 2,294 2,343 2,391 2,421 2,450 2,474 2,502 2,542 2,584 


South Peace Households 
Owned dwellings 8,766 8,925 9,078 9,170 9,240 9,309 9,358 9,433 9,517 


Rented dwellings 2,773 2,823 2,872 2,901 2,923 2,945 2,961 2,984 3,011 


Temporary accommodations 2,395 2,438 2,480 2,505 2,524 2,543 2,557 2,577 2,600 


Demand for non-market housing is expected to continue to increase in the LAA due to 3 
population growth, but particularly in the City of Fort St. John and City of Dawson Creek 4 
where social services are concentrated. The trend toward a greater proportion of older 5 
residents staying in the PRRD in their retirement years will increase demand for 6 
seniors-oriented housing, including those that provide supportive or assisted living 7 
services (CitySpaces 2006). 8 


29.3.7 Housing Baseline Conditions for Aboriginal Peoples  9 


The housing baseline conditions apply in general to the Aboriginal population not living 10 
on a reserve in the LAA. The specific housing characteristics for the Aboriginal 11 
population not living on reserve are not known, as housing data are not typically 12 
collected by Aboriginal identification for non-Aboriginal communities such as Fort St. 13 
John and Dawson Creek. 14 


In 2006, there were 45 occupied private dwellings on the Doig River First Nation 15 
reserves. Forty-four per cent were in good condition while 56% required minor repair 16 
(Statistics Canada 2007; Statistics Canada 2009). Plans have been developed by Doig 17 
River First Nation to increase the number of houses to over 80 (Interraplan Inc. 2004). 18 
There are 49 houses on the Prophet River First Nation reserve, and 25 on the West 19 
Moberly First Nations reserve. While housing is in good condition on the Prophet River 20 
First Nation reserve, approximately 40% of West Moberly First Nations’ houses are in 21 
need of minor repairs. 22 


Work orders for minor repairs and maintenance are common to address on reserve 23 
housing. Funding received from Aboriginal Affairs and Northern Development Canada 24 
(AANDC) for housing maintenance and repairs is perceived by some First Nations as 25 
being insufficient, given the high cost of construction labour and, subsequently, housing 26 
repairs. An exception to this is the Prophet River First Nation reserve, where community 27 
members are generally satisfied with the quality and maintenance of the existing 28 
on-reserve 32 housing units. 29 


Housing shortages exist on all four reserve communities included in this assessment. 30 
Funding sources are deemed insufficient, given the relative cost of constructing houses, 31 
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and so new builds are not common. Housing for seniors is also in high demand, and in 1 
short supply. This lack of housing has resulted in crowding on some reserves, and 2 
associated health and wellness issues.  3 


The Doig River First Nation has identified the pursuit of commercial and residential 4 
development through increased non-reserve land holding and investment in affordable 5 
housing solutions as a strategy for alleviating on-reserve housing pressure. 6 


A report from T8FNs Community Assessment Team and The Firelight Group Research 7 
Cooperative reported that the costs for purchasing a house and paying rent in nearby 8 
off-reserve communities are considered high, and high costs (particularly the high rental 9 
costs) in Fort St. John have negative social effects. Aboriginal persons living in the 10 
non-Aboriginal communities in the LAA often pay a disproportional amount of rent to 11 
food and other expenses, and that high rents act as a deterrent to pursuing 12 
post-secondary educations for many, and act as a barrier to elders living in Fort St. John 13 
in an effort to be closer to medical services (T8FNs Community Assessment Team and 14 
The Firelight Group Research Cooperative 2012b). 15 


29.4 Effects Assessment 16 


The effects on housing are assessed by taking into account the potential for change in 17 
the following key aspects:  18 


• The demand for housing, with specific reference to the City of Fort St. John 19 


• The assessment of the Project on the labour market and on population and 20 
demographics will be used to assess the effects on housing 21 


• Specific plans by BC Hydro to directly provide worker accommodation  22 


Labour market and population effects, as well as worker accommodation provisions are 23 
direct inputs into the determination of the assessment of demand for housing; therefore, 24 
these three aspects are assessed for combined change.  25 


29.4.1 Effects Assessment – Construction – Changes in Demand for Housing– 26 
General Population 27 


29.4.1.1 Change in Labour Market and Population and Demographics 28 


Housing effects generated by the Project would result from project labour requirements 29 
and the associated in-migration of new workers and their families (direct, indirect, and 30 
induced workforce).  31 


Table 29.20 summarizes results presented in Volume 3 Section 17 Labour Market and 32 
Volume 4 Section 28 Population and Demographics, estimating the number of direct 33 
workers expected to reside in on-site temporary camp accommodations and in 34 
communities within commuting distance from the Project. Based on experience with 35 
other construction sites in B.C. and Alberta, and based on the estimated number of 36 
long-term project jobs, it is estimated that 85% of the direct trades and construction 37 
supervisors would live in on-site temporary camp accommodation, and the remaining 38 
15% would live in nearby communities. For BC Hydro management, the reverse is 39 
expected, 15% would live on-site and the other 85% would live in the community. The 40 
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number of in-migrating workers expected to live in communities would range from a high 1 
of 492 persons in Year 5 to a low of 93 in Year 0. 2 


Table 29.20 Number of Direct Construction Workers by Place of Residence 3 


Residence Type 
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On-site temporary 
camp accommodation  145 a 502 683 661 792 1,372 1,227 768 233 


Existing residents of 
LAA b 33 121 163 158 181 304 269 162 48 


New residents of LAA c  93 235 309 311 385 492 469 408 180 


Total Direct 
Employment  


271 858 1,155 1,130 1,357 2,167 1,965 1,338 461 


NOTES:  
a 85 direct workers building on-site accommodation in the first two months of construction would be living in temporary 


accommodation in the community 
b Existing residents include unemployed residents and employed residents who leave a position that must then be filled 


by an in-migrant 
c New residents include in-migrating workers who would not stay in on-site accommodation 


Totals may not add, due to rounding 


29.4.1.2 Change in Worker Accommodation  4 


As identified in Volume 1 Section 4 Project Description, two on-site construction camps 5 
are planned, one for the north bank of the Peace River and one for the south bank. They 6 
would be scalable, in that they could increase capacity as required to respond to 7 
workforce accommodation requirements. The combined capacity of the camps is 8 
planned to be 1,700 workers, but could be scaled up to meet the peak work month in 9 
Year 5.  10 


29.4.1.3 Change in Demand for Accommodation  11 


Housing effects would result from direct workers who would live in the community (and 12 
not in the on-site camps), and from indirect and induced employment opportunities taken 13 
by in-migrants to the LAA. Figure 29.2 shows the anticipated change in the number of 14 
people and the number of households as a result of the Project (not including workers 15 
living in on-site accommodation). The total increase in households is estimated to be 16 
about 133 in Year 0, peaking at a total of 713 by Year 5, and declining back to 226 in the 17 
final year of construction before returning to non-Project conditions. There are two years 18 
where incremental growth is predicted to be greatest: Year 1, and Year 5. Table 29.21 19 
summarizes the estimated incremental demand for housing by location, type of dwelling, 20 
and ownership status during the construction period for the North Peace and South 21 
Peace regions.  22 


It is estimated that 90% of in-migrating workers would choose to reside in the North 23 
Peace, mainly the City of Fort St. John, District of Taylor, and Area C of the PRRD. 24 
Owned private residences would be the preferred housing choice if the length of 25 
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employment was more than one year (Nichols Applied Management 2007; Casey 2012, 1 
pers. comm.). BC Hydro management, some contractor supervisors, and some trades 2 
workers would fall into this category. The close proximity of the Site C dam site to the 3 
City of Fort St. John, and short commute times, is another factor that would encourage 4 
management and supervisory personnel, and their families, to reside in the community 5 
(Kowalik 2012, pers. comm.).  6 


The assumptions and inputs used for the projections are discussed in Volume 4 7 
Appendix A Social Assessment Supporting Documentation, Part 5 Housing Effects 8 
Model. 9 
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Table 29.21 Projected Total Demand for Accommodation During Construction 1 
Accommodation Type by Region Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 


N
or


th
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ea
ce
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w
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House  40.4 102.7 130.0 136.5 174.9 198.2 186.4 150.3 67.6 
Apartment 4.7 12.1 15.3 16.1 20.6 23.3 21.9 17.7 7.9 
Mobile Home 2.4 6.0 7.6 8.0 10.3 11.7 11.0 8.8 4.0 
Temporary Accommodation 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 


Subtotal 47.5 120.8 153.0 160.5 205.8 233.2 219.3 176.9 79.5 


R
en


te
d 


House  5.6 14.8 18.9 19.6 24.8 30.1 28.1 21.8 9.4 
Apartment 42.0 110.9 142.1 147.2 186.3 225.6 210.4 163.9 70.4 
Mobile Home 10.9 29.1 37.7 38.629.4 48.4 61.3 57.068.6 44.1 18.528.2 


Temporary Accommodation 
13.9 39.3 52.3 51.9 63.1 91.5 84.7150.


3 
64.4 


25.229.7 


Subtotal 
72.4 194.2 251.0 257.3248


.1 
322.7 408.5 380.2457


.4 
294.3 123.5137


.6 
Total


119.8 315.0 404.0 
417.8408


.7 528.4 641.6 
599.4676


.7 471.1 
203.0217


.1 


So
ut


h 
Pe


ac
e 


O
w


ne
d 


House  4.5 11.4 14.4 15.2 19.4 22.0 20.7 16.7 7.5 
Apartment 0.5 1.3 1.7 1.8 2.3 2.6 2.4 2.0 0.9 
Mobile Home 0.3 0.7 0.8 0.9 1.1 1.3 1.2 1.0 0.4 
Temporary Accommodation 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 


Subtotal 5.3 13.4 17.0 17.8 22.9 25.9 24.4 19.7 8.8 


R
en


te
d 


House  0.6 1.6 2.1 2.2 2.8 3.3 3.1 2.4 1.0 
Apartment 4.7 12.3 15.8 16.4 20.7 25.1 23.4 18.2 7.8 
Mobile Home 1.2 3.2 4.2 4.33.3 5.4 6.8 6.37.6 4.9 2.13.1 
Temporary Accommodation 1.5 4.4 5.8 5.8 7.0 10.2 9.416.7 7.2 2.83.3 


Subtotal 8.0 21.6 27.9 28.627.6 35.9 45.4 42.250.8 32.7 13.715.3 
Total 13.3 35.0 44.9 46.445.4 58.7 71.3 66.675.2 52.3 22.624.1 


Grand Total
133.2 350.0 448.9 


464.2454
.1 587.2 712.9 


666.0751
.9 523.4 


225.241.
2 


NOTES: 
Totals may not add, due to rounding 


Total demand includes demand from direct, indirect, and induced workers 
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29.4.1.3.1 Owned Housing 1 


In the City of Fort St. John area, the increased demand for owned housing is estimated 2 
to average 155 residences, with a peak demand of 233 units in 2019 (Year 5). The 3 
number of houses available in the market, while maintaining balanced market conditions, 4 
would average 288 properties during the construction period, and an estimated 5 
292 properties in 2019. The Project effect, therefore, is expected to be positive, as it 6 
would create more balance conditions, especially if a buyers’ market were underway 7 
when peak effects occur. 8 


29.4.1.3.2 Rental Housing 9 


The Project’s incremental demand for rental housing in low- and high-vacancy 10 
environments in the Fort St. John area is illustrated in Table 29.22. If the vacancy rate at 11 
the time of construction were in the range of 4%, such as prevailed in the PRRD in 2007, 12 
then the market could not absorb the new housing demand without additions to housing 13 
supply. If the vacancy rate was in the 9% range, the market could absorb the new 14 
demand, but rates would still be low in 2019 and 2020.  15 


The minimum vacancy rate that would have to prevail in the North Peace during 16 
construction to keep the rental market in balance is illustrated in Figure 29.3. A vacancy 17 
rate of 9% (average vacancy rate between 2007 and 2011), or higher, would allow the 18 
market to absorb all project demand. If the vacancy rate should go lower, the likelihood 19 
of a market imbalance increases. Given the variability in the vacancy rate over the last 20 
five years, a low-vacancy period, and therefore a market imbalance, during the course of 21 
project construction is reasonably likely to occur.  22 


Table 29.22 Total Rental Demand in Fort St. John Area in Low and High Vacancy 23 
Scenarios a  24 


 Construction Year  
(Projected Calendar Year) 


Projected 
Vacancy Scenario 


Year 0 
(2014) 


Year 1 
(2015) 


Year 2 
(2016) 


Year 3 
(2017) 


Year 4 
(2018) 


Year 5 
(2019) 


Year 6 
(2020) 


Year 7 
(2021) 


Year 8 
(2022) 


Project Rental Demand 
(number of units) 42 111 142 147 186 226 210 164 70 


Low Vacancy Scenario 
Without Project 4% 
(number of available 


units) 
143 146 149 150 152 154 155 158 161 


With Project Vacancy 
Rate 3% 1% 0% 0% -1% -2% -1% 0% 2% 


Average Vacancy Scenario 
Without Project 9% 
(number of available 


units) 
321 328 334 338 342 346 350 355 361 


With Project Vacancy 
Rate 8% 6% 5% 5% 4% 3% 4% 5% 7% 


NOTE: 
a Total rental demand includes direct, indirect, and induced workers. Includes apartments as monitored by CMHC. Private 


homes, mobile homes, and temporary accommodations are not included. 
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29.4.1.3.3 Temporary Accommodation 1 


The temporary accommodation component of the housing market could be adversely 2 
affected if shortages develop and prices rise because of incremental demand associated 3 
with the Project. However, based on research on mobile workers in the Fort McMurray 4 
area, it is anticipated that less than 3% of all Project construction workers would stay in 5 
local campgrounds, hotels, or motels (Nichols Applied Management 2007).  6 


The projected demand for temporary accommodation during construction is shown in 7 
Table 29.23. The average annual number of units required would range from a low of 14 8 
in Year 0 (2014) to 91150 in 20192020. In the first year of construction, there would be a 9 
temporary spike in demand of approximately 85 units to accommodate direct workers 10 
building the on-site accommodation. Current annual occupancy in the hotel and motel 11 
sector in the City of Fort St. John is in the range of 70%. There is sufficient temporary 12 
accommodation capacity to handle project demand, which could serve as a contingency 13 
option in the event of shortages in the apartment rental market (Pomeroy Hotel, General 14 
Manager 2011, pers. comm.). There would be no adverse effects on the temporary 15 
accommodation market.  16 


Table 29.23 Total Projected Demand and Supply of Temporary Accommodation 17 
in Fort St. John Area During Construction 18 


 Construction Year  
(projected calendar year) 


Housing Demand 
and Supply 


Year 0 
(2014) 


Year 1 
(2015) 


Year 2
(2016) 


Year 3
(2017) 


Year 4
(2018) 


Year 5
(2019) 


Year 6 
(2020) 


Year 7 
(2021) 


Year 8
(2022) 


Demand (units) 14 a 39 52 52 63  91  85150 64 2530 


Supply (units) 
33633


3 
33434


0 
35134


7 
35535


2 
35935


6 
36335


9 
36736


3 
37336


9 
37937


5 


NOTES: 
a Does not account for the 85 direct workers building on-site construction accommodation in the first two months of 


construction – these workers would be using temporary accommodation in the City of Fort St. John and District of 
Taylor 


Total rental demand includes direct, indirect, and induced workers 


29.4.1.3.4 Occupancy Costs 19 


Housing prices in the PRRD could be affected by the Project, but based on the projected 20 
housing supply and demand comparison, a sellers’ market with a low listing-to-sales 21 
ratio would have to be present during the 2014 to 2018 period for that to occur. Even in 22 
that scenario, price increases would be temporary as residential builders bring new 23 
houses onto the market (BCREA 2010).  24 


Housing studies (City Space 2006; Urban Systems 2011, 2012) show that builder 25 
capacity is not a barrier to affordable housing in northeast B.C. Official communities 26 
plans in all communities indicate there is available future subdivision space to 27 
accommodate expected growth. In addition, conditions that might signal a potential 28 
housing shortage during project construction (i.e., low inventories, low listing activity, and 29 
low levels of new building activity) are not projected to be evident in the Fort St. John 30 
area or the PRRD.  31 


Similarly, the expected increase in listing activity in the last two years of construction as 32 
workers leave the area could create a housing surplus with short-term price implications, 33 
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but the market would adjust either by discouraging new listing activity (in a buyers’ 1 
market) or encouraging greater listing and sales activity (in a sellers’ market).  2 


Unlike the owned market, the rental market would be vulnerable to rent pressures if 3 
vacancy rates were below 9%.  4 


Based on the above analysis, the Project would not affect owned housing or temporary 5 
accommodation prices, but there would be a likelihood of apartment shortages, 6 
indicating a potential adverse project effect on rental prices.  7 


29.4.1.3.5 Non-Market Housing  8 


Some segments of the non-market sector, including seniors and special needs clients, 9 
would not be directly affected by the Project, as their demographics do not match the 10 
Project workforce. However, housing for low-income families, the homeless, and those 11 
needing transitional housing would be expected to experience increased demand and 12 
possible shortages. The source of this demand has two origins: 1) people come to the 13 
area seeking Project-related employment, and may need short-term housing support 14 
until they eventually find employment (either Project-related or other), and 2) people 15 
come to the area seeking Project-related employment who may need short-term housing 16 
support, but who may not find work.  17 


Those finding employment have been considered in the assessment of market housing. 18 
Even then, some of these workers and their families may experience trouble entering the 19 
market and could require short-term support, transitional assistance, or support to 20 
become job-ready (Salvation Army, Manager 2011, pers. comm.).  21 


Past experience in northeast B.C. indicates that people coming to the area who do not 22 
gain employment will turn to social service providers for basic needs in times of robust 23 
economic activity (Salvation Army, Manager 2011, pers. comm.; North Peace 24 
Community Resources Society, Executive Director 2011, pers. comm.). When the 25 
construction period begins, job seekers coming to the area could arrive without planned 26 
accommodation and few resources. If their efforts to find employment are unsuccessful, 27 
they may lack the resources to return home. In such cases, shelter services become a 28 
last resort.  29 


Given the size and public awareness of the Project, it is predicted that there would be an 30 
increase in the number of people coming to the region, resulting in an increase in 31 
demand for emergency and transitional housing facilities in the City of Fort St. John 32 
during the construction phase. 33 


With the announced expansion of bed availability with the redevelopment of Cedar 34 
Lodge by the Salvation Army, shortages of emergency and non-market housing may not 35 
occur. The Project would not have an adverse effect on non-market housing.  36 


29.4.1.4 Aboriginal Peoples 37 


The adverse effect in the rental accommodation sector due to Project-induced demand 38 
that was identified in Section 29.4.1 applies to Aboriginal persons living and renting in 39 
Fort St. John, as well as to its non-Aboriginal renters.  40 


As well, First Nations communities could experience an adverse effect on their housing 41 
situations as a result of Project-induced demand for rental accommodation. First Nations 42 
people already find the rents in Fort St. John too high and note that people on low fixed 43 
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incomes are unable to afford the current rents in Fort St. John. Should demand for 1 
accommodation in Fort St. John place pressure on rents, Aboriginal persons, who are 2 
often more vulnerable to inflation and rising costs, may move back to their own 3 
communities.  4 


While decisions regarding moving back to home communities are individual and difficult 5 
to predict, it is reasonable to assume that some First Nations people will return to their 6 
communities. However, the housing effect (i.e., change in housing supply and demand) 7 
of people returning to reserve communities would depend on a number of factors, 8 
including the housing stock, housing development plans, out-migration, and the current 9 
housing situation.  10 


29.4.2 Mitigation Measures – Changes in Demand for Housing 11 


29.4.2.1 General Population 12 


BC Hydro has planned to provide on-site and in-community accommodation to support 13 
the Project’s workforce requirements. BC Hydro is developing a flexible approach to the 14 
implementation of worker housing, given that labour expectations, market conditions, 15 
and community preferences could change during the project’s planning and assessment 16 
period, and during project construction. 17 


To retain balanced housing conditions and minimize potentially adverse effects on 18 
housing supply and demand, BC Hydro will implement the following mitigation 19 
measures: 20 


 Scale camp capacity up or down as required to accommodate direct workers 21 


 Provide logistical assistance to the Project workforce seeking accommodation in 22 
communities, through a community camp coordinator. 23 


 Expand the supply of rental housing by building at least 40 rental units in partnership 24 
with BC Housing, for use by Project workforce during construction. 25 


 Transition the 40 rental units to permanent non-market/affordable housing after 26 
construction (in partnership with BC Housing) 27 


 Expand the supply of temporary accommodation by providing long-stay RV spaces 28 
(seeking private or local government partnerships) 29 


 Pre-book hotel and motel space when substantial temporary accommodations are 30 
required 31 


 Provide supportive funding to the Fort St. John Salvation Army during the Project 32 
construction phase to provide support for people who require transitional or 33 
emergency housing, or who need help to become job-ready and able to participate in 34 
market housing 35 


29.4.2.2 Aboriginal Peoples 36 


The mitigation measures outlined in Section 29.54.3 to help achieve a balanced rental 37 
accommodation market have general applicability in the LAA. These mitigation 38 
measures will address adverse effects on Aboriginal renters in the City of Fort St. John 39 
as well as on its non-Aboriginal renters. 40 
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First Nations members may make personal decisions to move back to their communities, 1 
which may be influenced by pressure on the City of Fort St. John rental market in terms 2 
of low vacancy rates and rising prices. It is proposed that BC Hydro would work with 3 
First Nation communities in the LAA to track net migration to on-reserve housing, and, 4 
using the results of the monitoring of rental market conditions in the City of Fort St. John, 5 
would identify if additional housing related mitigation may be needed. 6 


29.5 Summary of Effects Assessment and Mitigation 7 
Measures 8 


Table 29.24 summarizes project effects and mitigation measures for housing. With the 9 
application of mitigation measures, residual adverse project effects are only anticipated 10 
for the apartment rental market. 11 


Table 29.24 Project Effects and Mitigation Measures on Housing  12 


Project 
Phase 


Potential Effects Mitigation Measures Mitigation 
Effectiveness 


Responsibility 


Construction Change in the demand 
for housing 
(considering labour 
market change, 
population change, and 
Project plans for worker 
accommodation), with 
specific reference to the 
City of Fort St. John  


 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 coordinator 


 Expand the supply of rental 
housing by building at least 
40 rental units in partnership 
with BC Housing for use by 
Project workforce during 
construction. Transition the 
units to permanent affordable 
housing use after construction. 


 Expand the supply of 
temporary accommodation by 
expanding the supply of long-
stay RV sites 


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


 Provide financial support to 
emergency or transitional 
housing providers in the City of 
Fort St. John (e.g. Salvation 
Army) 


 Mitigation options for 
housing, specifically the use 
of scalable on-site camp 
capacities to control the 
proportion of direct workers 
searching for 
accommodation in the 
community, are used 
extensively by major 
development projects.  


 BC Hydro has engaged with 
BC Housing for the 40 unit 
rental facility and 
non-market housing 
mitigation.  


 Similar mitigation has been 
used for other BC Hydro 
projects, including Mica and 
Revelstoke.  


 By managing demand and 
supplementing supply in 
areas of potential shortage, 
residual effects on housing 
can be managed.  


 Adverse effects are not 
anticipated, except for the 
area of apartment rentals 
where shortages have 
occurred in the City of Fort 
St. John in the last five 
years. 


 With mitigation there will be 
residual housing effects. 


 BC Hydro & its 
contractors 


 Partners, including 
BC Housing and 
the Salvation 
Army 


NOTE:  
N/A = not applicable 
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29.5.1 Other Mitigation Options Considered 1 


BC Hydro considered the following preliminary concepts for housing: 2 


• Accommodate up to 100% of direct workers on-site. This would be accomplished by 3 
increasing full camp coverage so the workers have little to no effect on the regional 4 
housing market. This option is technically and economically feasible, but was 5 
rejected because it did not meet community interest in encouraging local residency 6 
of in-migrating workers. 7 


• Lower-density neighbourhood development in single-family dwellings was 8 
considered not technically or economically feasible, as it did not address those 9 
segments of the market that were perceived to have shortages (e.g., apartment 10 
rentals, non-market housing) and would overlap with an active development market 11 
in Fort St. John that appears prepared to increase supply when needed. 12 


29.6 Residual Effects 13 


29.6.1 Characterization of Residual Effects 14 


With the application of the above mitigation measures, there is potential for residual 15 
adverse Project effects on housing, due to a high probability of a period of low apartment 16 
rental vacancy rates at some point during construction such that incremental demand by 17 
the Project would create a rental unit shortage and contribute to imbalanced market 18 
conditions. 19 


Residual effects are characterized according to the criteria described in Table 29.25.  20 


Table 29.25 Characterization Criteria for Residual Housing Effects 21 


Criterion Description Quantitative Measure or Definition of 
Qualitative Categories 


Direction Ultimate long-term trend of the effect Positive: maintains balanced market conditions  
Negative: creates an imbalance in market 
conditions 


Magnitude The amount of change in a key indicator or 
variable relative to base case 


Low: Changes in the market cannot be 
distinguished from base case variations 
Medium: Changes in the market are evident, but 
remain within recent historical norms 
High: Changes in the market result in effects 
that are beyond historical norms 


Geographic 
Extent 


The geographic area in which effects are 
anticipated 


Local: City of Fort St. John, Area C of PRRD, 
Districts of Taylor and Hudson’s Hope 
Regional: PRRD 


Duration The period of time required until indicator 
returns to base case condition, or the effect 
can no longer be measured or otherwise 
perceived  


Short term: Effect is limited to < 1 year  
Medium term: Effect occurs > 1 year but not 
beyond the construction of the Project 
Long term: Effect lasts beyond the construction 
phase and up to 10 years of the operations 
phase 
Far future: Effect extends > 10 years for the life 
of the Project 
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Criterion Description Quantitative Measure or Definition of 
Qualitative Categories 


Frequency The number of times the effect may occur. Once: Occurs once 
Continuous: Occurs on a regular basis and at 
regular intervals 
Periodic: Occurs at irregular intervals 


Reversibility The degree to which existing baseline 
conditions can be re-established after the 
factors causing the effect are removed 


Reversible: Effect returns to base case 
conditions  
Irreversible: Effect cannot revert to base case 


Context The extent to which the area within which 
an effect may occur has already been 
adversely affected by human activities or 
has little resilience and resistance to 
imposed stresses 


Low: Effect occurs in environments of low 
resiliency and/or high vulnerability 
Medium: Effect occurs in an environment of 
moderate resiliency and/or moderate 
vulnerability 
High: Effect occurs in an environment of high 
resiliency and/or low vulnerability 


Probability The likelihood that an adverse effect will 
occur 


Low: Past experience indicates that an effect is 
unlikely but could occur 
High: Past experience indicates that an effect is 
highly likely to occur 
Unknown: Past experience does not allow the 
determination of the effect’s probability  


Level of 
Confidence 


Scientific certainty in the review of 
project-specific data, relevant literature, 
and professional opinion 


Low: Assessment based on professional 
judgment and experience, but hampered by 
incomplete understanding of cause-effect 
relationships, and or lack of data. 
Moderate: Assessment based on professional 
judgment and experience, including a 
reasonable understanding of cause-effect 
relationships, and adequate data. 
High: Assessment based on professional 
judgment and experience, including a good 
understanding of cause-effect relationships, and 
ample data. 


Effects of the Project on housing would be negative in direction, due to the potential for the 1 
Project to create or exacerbate a shortage in the apartment rental market. The magnitude 2 
would be low, however, as after mitigation, peak incremental demand would be 1624 units 3 
and peak total demand 3171 units. The effect would be local, with a concentrated effect in 4 
the City of Fort St. John, and sporadic, as market conditions would be changing. Project 5 
effect on housing would be reversible with the completion of construction. The context is 6 
one of high resiliency, as the housing market in the Fort St. John area and in the LAA has 7 
experienced the effects of large development projects, mobile workforces, and large 8 
amounts of in- and out-migration in the past.  9 
The probability of an adverse residual effect due to a period of low vacancies during 10 
construction would be high. occurring is medium – the probability of a period of low 11 
vacancies during construction would be high, but the probability of it occurring during peak 12 
construction activity is low.  13 
Projections for housing demand by the Project carry a high degree of confidence, while 14 
research on major construction projects in Kitimat, the PRRD, and Fort McMurray have 15 
provided realistic benchmarks for housing preferences. Supply-side parameters and 16 
market conditions are well documented by statistical agencies and housing authorities 17 
such as Canada Mortgage and Housing Corporation, and BC Housing. The supply 18 
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projections and thresholds used in the assessment are considered conservative and 1 
defensible in light of recent history in the region’s housing market. For these reasons, 2 
the level of confidence in the effects predictions is high. 3 


The adverse project effect on housing is characterized in Table 29.26. 4 


29.6.2 Standards or Thresholds for Determining Significance 5 


Project demand for rental housing that causes the apartment vacancy rate to move 6 
below 4% for more than six months is considered a significant adverse effect. 7 


29.6.3 Determination of Significance of Residual Effects 8 


The only potential residual effect is for the apartment rental market. The project demand 9 
for rental housing has the potential to create or exacerbate a “landlords’ market” if the 10 
market is experiencing low vacancy rates when labour requirements and population 11 
effects are peaking. It is uncertain whether the threshold vacancy rate would be 12 
exceeded, but in consideration of the anticipated short duration and low magnitude, 13 
Project effects on housing are not considered significant.14 
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Table 29.26 Characterization Criteria for Residual Effects for Housing  1 


Activity Effect 


Residual Environmental Effect 


Direction Magnitude Geographic 
Extent 


Duration 
and 


Frequency 


Reversibility Context Level of 
Confidence 


Probability 


Construction Change in 
demand for 
housing – 
apartment rentals 


Negative Low Local Short term 
Periodic 


Reversible High 
resiliency 


High Low 


NOTE: 
N/A – not applicable 
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A summary of residual project effects, mitigation and significance determination is 1 
presented in Table 29.27. 2 


Table 29.27 Summary of Effects, Mitigation, and Significance for Housing 3 


Valued 
Component 


Project Phase Potential Effects Key Mitigation 
Measures 


Significance 
Analysis of 


Residual Effects 
(Summary 
Statement) 


Housing -  
Apartment 
Rentals 


Construction  Project demand 
would create 
shortages in the 
apartment rental 
market 


 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 coordinator 


 Expand the supply of 
rental housing by 
building at least 40 
rental units in 
partnership with BC 
Housing for use by 
Project workforce 
during construction. 
Transition the units to 
permanent affordable 
housing use after 
construction. 


 Expand the supply of 
temporary 
accommodation by 
expanding the supply 
of long-stay RV sites 


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


 Provide financial 
support to emergency 
or transitional housing 
providers in the City of 
Fort St. John (e.g. 
Salvation Army) 


 


Not significant: 
proposed monitoring 
of shortages in the 
rental market would 
allow mitigation to 
be adapted to 
market conditions 
and keep vacancy 
rates above the 
threshold of 4%.  
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29.7 Cumulative Effects Assessment 1 


The base case projections for labour market and population include the future effects of 2 
major development projects in the Project Inclusion List in Volume 2 Section 10 Effects 3 
Assessment Methodology. Therefore, the residual project effects of housing already 4 
account for overlaps and interaction with these projects, and therefore reflect potential 5 
cumulative effects. An assessment of cumulative effects here is not undertaken because 6 
it would represent a double-counting of project residual effects. 7 


29.8 Monitoring and Follow-up 8 


As noted in Table 29.28, monitoring will focus on the apartment rental vacancy rate in 9 
the City of Fort St. John. BC Hydro will determine, in cooperation with the City of Fort St. 10 
John, when additional mitigation measures, specified in Section 29.4.2, are necessary. 11 
While the potential Project demand for rentals is forecast with a high level of confidence, 12 
the market conditions themselves may be different than the base case forecast.  13 


Table 29.28 Follow-Up Program for Housing 14 


Valued 
Component 


Project 
Phase 


Monitoring Program Objective Monitoring 
Program 


Frequency 


Monitoring 
Program 
Duration 


Housing Construction  Monitor apartment vacancy rate and 
price for Fort St. John area, as published 
by CMHC.  
 Work with the City of Fort St. John to 


review rental market vacancy and 
affordability, and to identify if 
additional mitigation is needed (see 
Section 29.4.2) 


 Work with Aboriginal communities in 
the LAA to track net migration to 
on-reserve housing that is attributable 
to Project effects on rental market 
conditions in the City of Fort St. John, 
and to identify if additional mitigation 
is needed  


Semi-annual During 
construction 
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30 COMMUNITY INFRASTRUCTURE AND SERVICES 1 


30.1 Approach 2 


Population change and changes to the physical land base as a result of the Project 3 
would affect infrastructure and services that communities in proximity to the Project 4 
provide to residents. The project effects on community infrastructure and services VC 5 
were assessed by taking into consideration changes in the demand for, or the provision 6 
of, community, emergency, education and health, and social services, and specific 7 
displacement of, or effects to, infrastructure, such as sewer and water systems. 8 


30.1.1 Regulatory and Policy Setting 9 


The assessment was prepared in accordance with Section 17.4 of the Site C Clean 10 
Energy Project Environmental Impact Statement Guidelines (the Minister of Environment 11 
of Canada and the Executive Director of the BCEAO 2012) (EIS Guidelines). 12 


Legislation and regulations relevant to community infrastructure and services are 13 
outlined in the following paragraphs. 14 


 Health and Social Services  30.1.1.115 


Health care services in Canada are primarily publicly funded under provincial jurisdiction, 16 
with the federal government responsible for provision of Aboriginal health services and 17 
for providing funds to the provinces, per the requirements of the Canada Health Act.  18 


In B.C., the Ministry of Health is responsible for providing health services to residents 19 
and is responsible for more than 25 statutes. Important programs include the Medical 20 
Services Plan (physician services), PharmaCare (prescription drug insurance) and the 21 
Emergency and Health Services Commission (ambulance services). Six health 22 
authorities take primary responsibility for health service delivery. The Northern Health 23 
Authority delivers health services to residents of northeast B.C.  24 


 Emergency Services  30.1.1.225 


Police 26 


The Royal Canadian Mounted Police (RCMP) provide policing services throughout the 27 
Peace River Regional District (PRRD). The RCMP are mandated by federal legislation; 28 
however, the B.C. Police Act establishes municipal police boards that set the priorities, 29 
goals, and objectives of local departments, each in consultation with the Chief Constable 30 
(B.C. Ministry of Public Safety and Solicitor General 2005). In B.C., each municipal 31 
police department is overseen by an appointed police board (Justice Institute of BC 32 
2012). 33 


Courts 34 


The Provincial Court is a statutory court created by the Provincial Court Act. It is one of 35 
two trial courts in B.C., the other being the Supreme Court of B.C. Under some statutes, 36 
jurisdiction is shared with the Supreme Court or split between the Provincial Court and 37 
the Supreme Court. Cases heard in the Provincial Court fall into four main categories: 38 
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criminal and youth, family, small claims, and traffic and bylaw. The Provincial Court 1 
handles over 90% of criminal cases conducted in B.C. (Justice BC 2012). 2 


Fire 3 


Local governments are responsible for providing municipal fire services. Guidance is 4 
provided by the B.C. Fire Code, which includes regulations in the Fire Services Act. The 5 
provincial government, through the B.C. Ministry of Forests, Lands and Natural 6 
Resource Operations, as outlined in the Wildfire Act, has responsibility for fighting 7 
wildfires on Crown lands and in provincial forests. The Wildfire Regulations direct how 8 
industrial activities are to mitigate and manage for wildfires on Crown lands (B.C. 9 
Ministry of Forests, Lands and Natural Resource Operations 2011).  10 


Ambulance 11 


Ambulance services are provided by the British Columbia Ambulance Service (BCAS) 12 
operating under the authority of the Emergency and Health Services Commission as 13 
mandated in the Emergency and Health Services Act. The Emergency and Health 14 
Services Commission also receives direction from the B.C. Ministry of Health and 15 
regional health authorities (BCAS 2011). 16 


Emergency Management 17 


The B.C. emergency management program, established under the Emergency Program 18 
Act, sets out the preparedness, response, and recovery roles and responsibilities of 19 
provincial and local authorities (Justice Institute of BC 2007), including the need for 20 
municipalities, regional districts, and emergency service providers to have internal 21 
emergency plans. Emergency Management BCThe Provincial Emergency Program 22 
(PEP) is a branch of the Ministry of Justice.  23 


 Public Education Services  30.1.1.324 


The B.C. Ministry of Education oversees the planning and implementation of education 25 
services in B.C. under the guidance of the School Act. School districts (SDs) and 26 
post-secondary institutions play a lead role in planning and delivering services.  27 


The B.C. kindergarten to grade 12 education system is jointly managed by the Province 28 
and the 60 elected boards of education. The Province establishes the education grant 29 
funding amount, and allocates funds to the SDs on the basis of a funding formula. These 30 
funds are managed by SD boards of education according to local spending needs and 31 
priorities. 32 


The provincial government also funds the capital costs of schools through debt-service 33 
grants. SD boards of education receive an annual facility grant to cover the costs of 34 
renovations to extend the useful life of school buildings. Each year, school boards 35 
submit five-year capital plans that outline future school building projects. Each capital 36 
request is analyzed by the Ministry of Education and ranked. Based on detailed analysis 37 
of district submissions, government establishes an overall capital budget for schools, 38 
and resources are allocated to the highest-priority projects. 39 


Public post-secondary institutions in B.C. receive about one-half of their total revenue 40 
from the provincial government in the form of grants from the B.C. Ministry of Advanced 41 
Education. The rest comes from tuition, ancillary services, federal grants, donations, 42 
endowments, investments and research revenue. 43 
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 Municipal Services  30.1.1.41 


Municipal services are subject to numerous provincial statutes and regulations. The 2 
Community Charter outlines areas of concurrent authority with the provincial 3 
government, including public health, protection of the natural environment, wildlife, 4 
building standards, and soil deposition and removal (B.C. Ministry of Community, Sport 5 
and Cultural Development 2012). 6 


The Charter also directs local government on the provision of municipal services and 7 
borrowing for infrastructure. Generally, a municipality that provides new infrastructure 8 
will recoup costs from property owners in the service area. The development cost charge 9 
is an example of a tool used for this type of cost recovery. Currently, Fort St. John is the 10 
only municipality in the region to use development cost charges (City of Fort St. John 11 
2012b). For other projects where long-term borrowing and other liabilities are incurred by 12 
municipalities, electoral approval is required.  13 


 Regulatory and Policy Setting for Community and Infrastructure 30.1.1.514 
Services – Aboriginal Peoples 15 


Under The Constitution Act, 1867, the federal government has exclusive authority to 16 
legislate on matters pertaining to “Indians, and Lands reserved for Indians”. Indian and 17 
Northern Affairs Canada, now Aboriginal Affairs and Northern Development Canada, has 18 
been the main federal organization exercising this authority.  19 


The federal government established each First Nation band as an autonomous entity 20 
and provides separate program funding to each. Many of these First Nations are small, 21 
consisting of communities that often have fewer than 500 residents. Mainly through 22 
AANDC, the federal government supports many services on reserves that are normally 23 
provided off reserves by provincial and municipal governments. 24 


The federal government uses contribution agreements to fund the delivery of services on 25 
First Nations reserves. Through these agreements, First Nations receive a certain level 26 
of funding to provide programs and services in their communities. 27 


Aboriginal Affairs and Northern Development Canada (AANDC), Health Canada, the 28 
Canada Mortgage and Housing Corporation (CMHC), and the Treasury Board of 29 
Canada Secretariat play a role in the management of programs to improve the lives of 30 
First Nations and Inuit people. The programs and services include education and social 31 
development programs, land management and economic development, housing, 32 
drinking water, and the provision of benefits to First Nations members under treaties and 33 
other agreements. While the federal government has funded the delivery of many 34 
programs and services, it has not clearly defined the type and level of services it 35 
supports. 36 


Approximately half of the Status Indians in Canada live off reserves and receive some 37 
health and education benefits provided by the federal government.  38 


30.1.2 Key Issues and Identification of Potential Effects 39 


Issues, concerns, and interests identified during consultation with the public, Aboriginal 40 
groups, and government agencies guided the scope of the infrastructure and services 41 
assessment (refer to Volume 1 Section 9 Information Distribution and Consultation).  42 
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Consistent with Volume 4 Section 28 Population and Demographics, the interaction 1 
between the Project and community services and infrastructure would be expected 2 
during the Project construction phase, due to:  3 


• Changes to population associated with direct and indirect workers and their families 4 
living in local communities (primarily Fort St. John and area) and the new demand 5 
created for community infrastructure and services  6 


• Change in demand from the on-site camp workforce’s utilization of community 7 
infrastructure and services 8 


In addition, the Project would displace specific existing local government infrastructure 9 
currently located along the Peace River. The key issues identified and the approaches 10 
used to address issues are outlined in Table 30.1. 11 


Table 30.1 Key Issues: Community Infrastructure and Services  12 


Key Issues Approach to Addressing Key Issues 


Change in population creates incremental 
demand on services 


 Issues were used to identify specific community 
areas of concern including municipal, PRRD, 
and First Nations concern on increased camp 
population demand on local services; Northern 
Health’s concern around all employees 
accessing local services; RCMP concern with 
increased caseload; fire rescue service being 
provided outside municipalities 


 Included services that were already under 
pressure locally, including daycare services and 
access to dentists and doctors  


 Included road design, camp policies and 
amenities, and on-site services in assessing 
approaches to reduce community demand 


 Issues were used to identify incremental 
kindergarten to grade 12 services that would be 
required, and how local post-secondary 
institutions would be affected 


 Included safety planning in scope of municipal 
services  


 Incorporate the full extent of population change 
from all components of the labor force 
requirements for the project (see Volume 3 
Appendix A Economic Assessment Supporting 
Documentation, Part 2 Project Economic 
Impacts: BC Stats) 


 Issues pertaining to availability of and access to 
services were considered in view of results of 
population forecast, capacity and demand for 
services  


Demand for services by non-residents 
First Nations concern with effect of the Project on 
local services (heath care, education, and other 
social benefits), including increased prices and 
hindered access to these services (T8TAa and 
SFNb) 


First Nations concern that influx of workers and 
increased flow of money into communities could 
lead to public health and safety concerns; concern 
regarding impact on availability and response of 
fire and peace officers in Doig River and Halfway 
River; call for safety net and programs to address 
this (T8TA and SFN) 


Issue is considered in view of results of population 
forecast and mitigations such as workforce 
management 
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Key Issues Approach to Addressing Key Issues 


Project displacements existing infrastructure  Issues were used to identify municipal and PRRD 
concerns to infrastructure including: Hudson’s Hope 
Shoreline Protection; water intakes, wells, and 
outfalls for local governments 


First Nations concern with potential increased wait 
time for construction, repair, and maintenance of 
physical infrastructure (T8TA) 


Issue is considered in view of results of population 
forecast and transportation/traffic study 


NOTES: 1 
a T8TA – Treaty 8 Tribal Association 2 
b SFN – Saulteau First Nations 3 
Potential project interactions with community infrastructure and services are summarized 4 
in Volume 2 Appendix A Project Interaction Matrix, Table 2. As defined in Volume 2 5 
Section 10 Effects Assessment Methodology, a rank of “2” was given where interactions 6 
may result in an adverse effect and the nature of the effect and/or the effectiveness of 7 
mitigation measures is uncertain. Therefore, they are taken forward through the effects 8 
assessment.  9 


Project interactions with a ranking of “2” are summarized in Table 30.2. The assessment 10 
was completed for the construction phase since population effects, which are associated 11 
both with people located in local communities and those accommodated in on-site 12 
camps, will occur throughout construction. In addition, during the construction phase 13 
there is the potential that the building of the Site C Dam and the generating station could 14 
disrupt Fort St. John’s and the District of Taylor’s water intakes, while Site C reservoir 15 
inundation towards the end of construction would displace the Hudson’s Hope water 16 
intake, pumping station, and treatment plant, as well as the Charlie Lake sewage outfall.  17 


Table 30.2 Interactions of Project with Community Infrastructure and Services  18 


Project Activities and Physical Works 
Key Aspects 


Change in demand for or 
provision of services Displacement of Infrastructure 


Construction   


NOTE:  19 
Only Project interactions ranked as “2” in Table 2 Volume 2 Appendix A Project Interaction Matrix are carried forward to 20 
this table. A  indicates that an activity is likely to contribute to the effect. 21 


30.1.3 Standard Mitigation Measures and Effects Addressed 22 


A “1” ranking in Volume 2 Appendix A Project Interaction Matrix, Table 2 means that an 23 
interaction would occur but that it is well understood and can be avoided or mitigated 24 
through the application of standard mitigation measures and would be negligible. 25 


As described in Volume 1 Section 4 Project Description, on-site accommodation and 26 
services will be provided for the direct construction workforce. Services required for 27 
dam-site accommodations and for the overall construction areas will be provided through 28 
a combination of on-site development and private procurement. For example, for worker 29 
camp accommodation, on-site water and sewer services will be developed, site 30 
electricity will be provided by BC Hydro, and site telecommunications services will be 31 
procured by or provided by BC Hydro. Firefighting and emergency services will be 32 
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provided as on-site activities and augmented as necessary by private services. On-site 1 
recreation, safety and medical transport, and health services will be provided at the 2 
Project site, including at the worker camp accommodations, and would be augmented by 3 
provincial health services (e.g., hospital care and, for B.C. residents, the use of the 4 
Medical Services Plan) or by local government providers, where agreements are 5 
reached.  6 


The on-site independent provision of services will be effective in reducing overall 7 
demand on community infrastructure and services and related adverse effects by 8 
reducing potential for new demand on services provided by local governments. In 9 
addition, the utilization of the camp accommodation will reduce the need for workers and 10 
their families to reside in the local communities, which will further reduce demand on 11 
community infrastructure and services. As outlined in Volume 4 Section 29 Housing, 12 
BC Hydro has committed to providing accommodation for all direct workers if required.  13 


The potential effects of the Project on community infrastructure and services during 14 
operations are ranked a “1”. During this period, demand on local services as a result of 15 
the Project would be negligible due to negligible population effects (as described in 16 
Volume 4 Section 28 Population and Demographics). There would be limited direct use 17 
of infrastructure and services by the Project during operations, and there would be no 18 
further physical changes to infrastructure after reservoir filling that could not be 19 
addressed with standard measures. 20 


30.1.4 Selection of Key Indicators 21 


The key indicators for assessing project effects on community infrastructure and 22 
services and the rationale for their selection are shown in Table 30.3. The capacity, 23 
statistics, and approved plans for community infrastructure and services were described 24 
using these indicators. The results of assessment of the Project on population and 25 
demographics were also used to assess project effects on community infrastructure and 26 
services.  27 
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Table 30.3 Key Indicators for Community Infrastructure and Services 1 


Key Aspects Key Indicators Rationale for Selection of 
the Key Indicatorsb 


Demand for or provision 
of community, emergency, 
education, and health and 
social services and 
facilitiesa 


Health and Social Services: vital statistics, 
medical service expenditures; medical and 
dental facilities; practitioner numbers and 
services 


Indicators used by 
government, agencies and 
service providers for planning, 
management, and reporting 
 
Data sources generated by 
government, agencies and 
service providers 


Emergency Services: Police, court, fire 
protection, ambulance services; provincial 
emergency planning 
Education Services: Public schools; private 
schools; post-secondary institutions 
Community Services: Recreation and 
leisure facilities, sewer and water services 


Displacement or effects to 
Infrastructure  


Community Services: Sewer and water 
services 


Site-specific identification 
required for mitigation 


NOTES:  2 
a Includes results of the assessment of the Project on population and demographics in identifying potential workforce and 3 


population demand for services 4 
b Includes input from consultation with regulators, Aboriginal groups, affected stakeholders, and the public, as well as 5 


regulatory guidelines, policies and/or programs 6 


30.1.5 Spatial and Temporal Boundaries 7 


 Spatial Boundaries 30.1.5.18 


The Local Assessment Area (LAA) includes the City of Fort St. John, the District of 9 
Taylor, the District of Hudson’s Hope, the District of Chetwynd, the City of Dawson 10 
Creek, and the Peace River Regional District (PRRD). Given the proximity of the City of 11 
Fort St. John, the District of Taylor, the District of Hudson’s Hope, and associated rural 12 
areas to the Project, these communities could experience demand on services. The LAA 13 
is also the area where potential project effects on water and sewer infrastructure may 14 
occur.  15 


Baseline infrastructure and services information is presented for First Nations 16 
communities, where available. The borders of the PRRD and First Nations traditional 17 
territories and communities do not precisely overlap. The First Nations with Indian 18 
Reserve communities situated within or near the boundaries of the LAA are the Doig 19 
River First Nation, Halfway River First Nation, Prophet River First Nation, West Moberly 20 
First Nations, Blueberry First Nations and Saulteau First Nations.  21 


Where First Nations outside the LAA have identified interests in potential effects on 22 
infrastructure and services, these are discussed in Volume 5 Section 34 Asserted or 23 
Established Aboriginal and Treaty Rights, Aboriginal Interests, and Information 24 
Requirements. 25 


The geographical area of the Regional Assessment Area (RAA) is the same as the LAA. 26 
Developments and activities within the PRRD would add to the population in the LAA, 27 
whereas projects outside the RAA would not. Overlapping physical uses that could 28 
generate cumulative effects within or near the Project would also originate in the PRRD. 29 
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LAA and RAA spatial boundaries are presented in Figure 30.1 and outlined in 1 
Table 30.4.  2 


Table 30.4 Spatial Assessment Areas for Community Infrastructure and 3 
Services  4 


Local Assessment Area (LAA) Regional Assessment Area (RAA) 


City of Fort St. John, District of Taylor, District of 
Hudson’s Hope, District of Chetwynd, City of 
Dawson Creek, and Peace River Regional District 


City of Fort St. John, District of Taylor, District of 
Hudson’s Hope, District of Chetwynd, City of Dawson 
Creek, and Peace River Regional District 


 Temporal Boundaries 30.1.5.25 


The assessment was conducted for the project construction phase as described in 6 
Volume 1 Section 4 Project Description. The increased demand on community 7 
infrastructure and services from population change within the community and from the 8 
on-site direct workforce would occur throughout the entire construction phase.  9 


The potential effects of the Project on community infrastructure and services during 10 
operations are ranked a “1”. During this period, demand on local services as a result of 11 
the Project would be negligible due to negligible population effects (as described in 12 
Volume 4 Section 28 Population and Demographics). There would be limited direct use 13 
of infrastructure and services by the Project during operations and there would be no 14 
further physical changes to infrastructure after inundation that could not be addressed 15 
with standard measures. 16 


30.2 Information Sources and Methodology 17 


30.2.1 Literature Review 18 


The following historical and current literature was used to formulate the baseline 19 
conditions, and to assist with assessing potential effects: 20 


• Health and social services statistics including:  21 


o Community health services, facilities, Dawson Creek and Fort St. John hospital 22 
patient data, and daycare services reported by Northern Health and Child Care 23 
Resource and Referral 24 


o General practitioner and dentist numbers reported by the College of Physicians 25 
and Surgeons of B.C. and the College of Dental Surgeons of B.C. 26 


o 2007 to 2008 and 2010 to 2011 practitioners, and health care service numbers 27 
and expenditures from B.C. Ministry of Health  28 


• Emergency service statistics including: 29 


o Policing services resources, staffing, caseload, and crime rate data from local 30 
government sources and the B.C. Ministry of Justice 31 


o Justice and court facilities, staffing, new cases, and median pending case age 32 
from the B.C. Ministry of Justice 33 
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o Fire protection resourcing and staffing, equipment, and fire calls by station, 1 
provided by local governments and PRRD 2 


o Ambulance staffing and equipment and trend data for 911 calls from the British 3 
Columbia Ambulance Service and PRRD 4 


o Existing Provincial Emergency Programming 5 


• Education service statistics including:  6 


o Student enrolment and schools, average class sizes by school from the B.C. 7 
Ministry of Education 8 


o Post-secondary campuses and programs from Northern Lights College (NLC) 9 
and the University of Northern B.C. (UNBC) 10 


o School enrolment projections for 2012 to 2022, and school capacity from the 11 
Peace River North School District (SD 60) and the B.C. Ministry of Education 12 


• Municipal service statistics and information including: 13 


o Recreation facilities and services from local government and PRRD 14 


o Municipal solid waste site location, total waste disposed and material types in 15 
2010 from the PRRD 16 


o Description of water and sewage infrastructure from local governments and 17 
PRRD 18 


o Change in kilometres of municipal water and sewer lines from 2003 to 2010 from 19 
B.C. Ministry of Community, Sport and Cultural Development 20 


• First Nations community statistics and information: 21 


o First Nations community baseline profiles supplied by the Treaty 8 First Nations 22 
of Doig River First Nation, Halfway River First Nation, Prophet River First Nation 23 
and West Moberly First Nations (detailed in Volume 3 Appendix B First Nations 24 
Community Baseline Reports, Part 7 Community Baseline Information and EIS 25 
Integration Summary Table for Doig River First Nation, Halfway River First 26 
Nation, Prophet River First Nation, West Moberly First Nations) 27 


o Infrastructure information from Aboriginal Affairs and Northern Development 28 
Canada (AANDC) 29 


The descriptions of local government and PRRD services and infrastructure were 30 
obtained from websites and online reports prepared by local government.  31 


Provincial information for health and social services, policing, and community 32 
infrastructure was obtained from databases and statistics prepared annually by B.C. 33 
ministries and agencies. Information for specific indicator data is available by the unique 34 
administrative boundaries that the individual service provider operates in, as described 35 
below:  36 


• Northern Health is responsible for the delivery of health care across northern B.C. 37 
Northern Health is divided into three Health Service Delivery Areas (HSDAs), of 38 
which the Northeast HSDA is one. The Northeast HSDA consists of three Local 39 
Health Areas (LHAs): Fort Nelson (081), Peace River North (060), and Peace River 40 
South (059), with LHAs 60 and 59 corresponding to the PRRD. In Northeast HSDA, 41 
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Northern Health has an integrated system whereby services are shared between the 1 
regions. The Fort St. John and Dawson Creek hospitals provide specialized services 2 
to the entire LAA. 3 


• School Districts 60 (Peace River North) and 59 (Peace River South) cover the LAA  4 


• Fort St. John, Hudson’s Hope, and Chetwynd RCMP detachments cover the service 5 
area immediately adjacent to the Project. Detachments are also based in Dawson 6 
Creek and Tumbler Ridge.  7 


• Provincial justice and court services are based in Fort St. John and Dawson Creek 8 


• Fire protection within municipalities is provided by the municipality. Some Regional 9 
District rural areas are covered by municipal fire or their own paid rural fire services, 10 
while the remaining rural areas have no organized fire protection. Wildfire fighting 11 
services on Crown lands are provided by the province and are provided regionally. 12 


• Ambulance services are based in Hudson’s Hope, Chetwynd, Dawson Creek, and 13 
Fort St. John; however, resources are administrated centrally and dispatched 14 
throughout the LAA 15 


All literature and data sources used in the assessment are listed in References at the 16 
end of this section.  17 


30.2.2 Interviews  18 


Interviews were conducted with municipal government, PRRD, provincial government, 19 
Northern Health, RCMP, Court Service, BCAS, SDs, and post-secondary 20 
representatives concerning current services, utilization, and infrastructure demands for 21 
the specific service providers’ service area. The interaction of the Project with plans for 22 
infrastructure and service expansion was also discussed.  23 


Interviews with provincial, municipal, and regional district staff helped to further identify 24 
issues and interactions, and provided insight on baseline content. 25 


Volume 4 Appendix A Social Assessment Supporting Documentation, Part 1 Social 26 
Assessment Interview Methodology presents details on the interview methodology 27 
applied. Personal contacts are listed in References at the end of this section.  28 


30.2.3 Data Management, Mapping, and Modelling  29 


Estimates of change in demand on services and infrastructure were based on population 30 
modelling results and associated assumptions (Volume 4 Appendix A Social 31 
Assessment Supporting Documentation, Part 2 Population and Demographic Base Case 32 
Forecast) and the B.C. Input Output Model (BCIOM) results (Volume 3 Appendix A 33 
Economic Assessment Supporting Documentation, Part 2 Project Economic Impacts: BC 34 
Stats).  35 


Physical overlap of the Project activity zone with community infrastructure was identified 36 
through BC Hydro project mapping and modelling, and through consultation with local 37 
governments.  38 


Aboriginal people are included in general population modelling so results of the 39 
population effects model are applicable to Aboriginal peoples living off reserve. Issues 40 
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around population change and on reserve community infrastructure and services, 1 
however, cannot be modelled and are more related to decisions that people make to 2 
either leave their reserve community and take up residence elsewhere, often in 3 
response to economic opportunity, or to move back to their home reserve. The flows 4 
between on-reserve and off-reserve communities can have effects on access to services 5 
and delivery, but are assessed qualitatively and as a “potential” effect. 6 


30.2.4 Aboriginal Community and Traditional Knowledge 7 


Aboriginal community and traditional knowledge related to the community infrastructure 8 
and services VC was gained through review of results of BC Hydro’s consultation with 9 
Aboriginal groups and of First Nations community baseline studies prepared by the 10 
following First Nations in the LAA: Doig River First Nation, Halfway River First Nation, 11 
Prophet River First Nation, and West Moberly First Nations. While the communities and 12 
territories of the Blueberry First Nations and Saulteau First Nations are also within the 13 
boundaries of the LAA, BC Hydro had not received community baseline information from 14 
them at the time of writing. Should information be received during the EIS review period, 15 
it will be considered and integrated in an amendment to the EIS.  16 


Baseline information and data as well as First Nations concerns and interests relevant to 17 
the community infrastructure and services are incorporated into the baseline and effects 18 
assessment sections below. The First Nations community baseline reports are provided 19 
in Volume 3 Appendix B First Nations Community Baseline Reports, Part 7 Community 20 
Baseline Information and EIS Integration Summary Table for Doig River First Nation, 21 
Halfway River First Nation, Prophet River First Nation, West Moberly First Nations. 22 


BC Hydro’s approach to gathering community-based social and economic data with First 23 
Nations is described in Volume 3 Appendix B First Nations Community Baseline 24 
Reports, Part 1 Approach to Gathering and Integrating Community Baseline Information. 25 


30.3 Baseline Conditions 26 


This section presents baseline information for the following service areas: 27 


• Health and social services 28 


• Emergency services 29 


• Education services 30 


• Community (municipal) services and infrastructure (including recreation, solid waste, 31 
water and sewer)  32 


30.3.1 Health Services and Social Services – General Population 33 


 Regional Programming 30.3.1.134 


Regional programming refers to health and social programming offered to the population 35 
in the LAA by Northern Health and includes: preventative public health, public health 36 
protection, mental health and addiction services, and men’s health programming. A 37 
profile of the population in the LAA is outlined in the vital statistics section in Volume 4 38 
Appendix A Social Assessment Supporting Documentation, Part 6 Supplementary 39 
Health Service Information and Education Baseline. 40 
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30.3.1.1.1 Preventative Public Health 1 


Northern Health offers Preventative Public Health Program services to individuals, 2 
families, groups, and communities in homes, schools, and health unit facilities. The 3 
Preventative Public Health Program supports healthy growth and development, fosters 4 
healthy lifestyles, helps to protect the public from health risks, and works to prevent 5 
illness and injury. It is delivered by a wide array of health professionals including: public 6 
health nurses, audiologists, speech language pathologists, dental hygienists, and 7 
administrative and support staff. Much of this service is delivered through local health 8 
units. 9 


The Fort St. John health unit provides community health services to Fort St. John, 10 
Taylor, Hudson’s Hope and surrounding area. The Dawson Creek health unit services 11 
Dawson Creek and the surrounding area, while Chetwynd has its own health unit. The 12 
health units include related to adults’ and women’s health, infants, children and family 13 
health, communicable disease prevention and control, dental health services, hearing 14 
services, nursing support services, school and youth health, and speech and language 15 
(Northern Health 2011e).  16 


30.3.1.1.2 Public Health Protection  17 


Public health protection programs reduce health risks to the public through education 18 
and inspection strategies. As part of these programs, public health inspectors are 19 
responsible for a range of items including: air quality, drinking water and food safety, 20 
radon gas detection, land use (subdivisions, sanitation, sewage disposal), tobacco 21 
control, community care licensing, communicable disease and outbreak control, 22 
institutional environments (schools, hospitals), recreational water safety (pools, hot 23 
tubs),emergency preparedness planning and response, salons, tattooing and other 24 
personal services, playground safety, summer camps, industrial camps, public health 25 
engineering, and healthy built environments (Northern Health 2011f). 26 


30.3.1.1.3 Mental Health and Addiction Services 27 


Mental health and addiction service staff work with clients who are engaged in 28 
substance abuse or who are affected by those who do. Mental health and addiction 29 
services are available in Fort St. John, Dawson Creek and Chetwynd. In Fort St. John, 30 
the services are co-located and provide: assessments and treatments, a community 31 
response unit, crisis response services, school-based prevention groups and school-32 
based prevention presentations, family counselling and support services, substance-33 
affected services, recreational therapy, methadone maintenance, and perinatal 34 
depression assistance and referrals (Northern Health 2011g).  35 


30.3.1.1.4 Men’s Health Program 36 


The men’s health program was created by Northern Health in 2012 following a report 37 
completed by the Province’s Chief Medical Health Officer. This report outlined a number 38 
of health challenges for men living in northern B.C., including: 39 


• Higher rates of cancer, suicide, occupational deaths, and chronic disease  40 


• Lower access rates of health care  41 
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To address this issue, Northern Health has made men’s health a focus area by creating 1 
a program to improve the health outcomes of men living in the North. This commitment 2 
is closely aligned with Northern Health’s pillars of integrated health services with a 3 
population health approach outlined in their Strategic Plan (Northern Health 2012a). 4 


30.3.2 Medical, Dental, and Optometry Practitioners 5 


In 2011, there were 63 general practitioners (GPs) in the LAA. Thirty-five of these were 6 
based in the North Peace LHA, all in Fort St. John with 19 accepting new patients 7 
(College of Physicians and Surgeons of BC 2011a). The number of GPs in Fort St. John 8 
in 2011 was down slightly, from 37 in 2008. A visiting physician from Fort St. John 9 
provides regular in-community service in Taylor and Hudson’s Hope (Northern Health, 10 
Chief Operating Officer 2011 pers. comm.).  11 


In the South Peace LHA, the number of GPs has declined in recent years. In Dawson 12 
Creek there were 21 GPs in 2011, down from 24 in 2008 and 27 in 2005. Chetwynd 13 
currently has four GPs, down from five in 2005. Tumbler Ridge has three GPs. All GPs 14 
in these communities accept new patients (College of Physicians and Surgeons of B.C. 15 
2011a).  16 


Seven specialists are located in Fort St. John, including an internal medicine specialist, 17 
three general surgeons, a diagnostic radiologist, an anatomical pathologist, and a 18 
psychiatrist (B.C. Ministry of Health 2012). Nine specialists are located in Dawson 19 
Creek, including an ophthalmologist, two obstetricians/gynaecologists, two orthopaedic 20 
surgeons, two psychiatrists, a general surgeon, and a diagnostic radiologist (B.C. 21 
Ministry of Health 2012). Other medical specialists visit the LAA to provide specialized 22 
services. 23 


In 2011, Fort St. John had nine dentists, Dawson Creek had eight, and Chetwynd had 24 
one (College of Dental Surgeons of B.C. 2011). Residents of Hudson’s Hope, Taylor, 25 
and rural areas travel to these communities for dental service. Northern B.C. generally 26 
has a lower dentist-to-patient ratio than the rest of B.C., with approximately one dentist 27 
for every 2,600 permanent residents, compared to one dentist for every 1,600 persons in 28 
the rest of B.C. (Initiatives Prince George Development Corporation and Northern 29 
Development Initiative Trust No Date). Close to half of the dentists in the LAA graduated 30 
prior to 1982. Their retirement is anticipated to exacerbate this shortage (see Volume 4 31 
Appendix A Social Assessment Supporting Documentation, Part 6 Supplementary 32 
Health Service Information and Education Baseline).  33 


There are eight optometrists currently providing service in the LAA (BCAO 2012). These 34 
optometrists serviced multiple communities in Dawson Creek, Chetwynd, Tumbler 35 
Ridge, and Fort St. John. Five of the optometrists have practices in Fort St. John, while 36 
six report working in Dawson Creek. Chetwynd has two optometrists servicing the 37 
community and Tumbler Ridge has one (see Volume 4 Appendix A Social Assessment 38 
Supporting Documentation, Part 6 Supplementary Health Service Information and 39 
Education Baseline). In B.C., there is, on average, 10 optometrists for every 100,000 40 
population, which would put the LAA on par with the per capita number experienced at 41 
the provincial level (Canadian Institute for Health Information 2008).  42 
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30.3.3 Medical Facilities 1 


Northern Health is responsible for the delivery of health care in Northern B.C. The main 2 
medical care facilities in the LAA are summarized in Table 30.5. 3 


Table 30.5 Health Care Facilities by Community in the LAA, 2011  4 


Area Facilities Description 


Fort St. 
John 


Fort St. John 
Hospital and 
Residential Care 


Opened in 2012; Acute care hospital; 55 acute care beds; Intensive Care 
Unit; maternity ward; two operating rooms; emergency room; endoscopy 
suite; adjacent residential care building with 123 beds; designed to meet 
demand of 84,000 people (currently 69,000) 


Fort St. John 
Health Unit 


Public health and preventative health services including; prenatal 
counselling; home care nursing; home support; community rehabilitation; 
nutrition and social worker services; environmental health; audiology; 
dental health; school health; industrial camp service standards; sexually 
transmitted infection services 


Heritage Manor II 24 self-contained assisted living units 
North Peace 
Care Centre 


87-bed long-term residential complex care facility  


Addiction 
Services at 9900 
100 Ave 


Counselling services; methadone clinic 


Hudson’s 
Hope 


Hudson’s Hope 
Health Centre 


Range of services; two emergency room beds; doctor's office with two 
exam rooms; dental clinic; physiotherapy; massage therapy; pharmacy  


Chetwynd Chetwynd 
Hospital & Health 
Centre 


12-bed facility with seven long-term care beds and five acute care beds; 
24/7 emergency services; medical inpatient; palliative care; public health 
nursing; home and community nursing; home support; respiratory therapy; 
Aboriginal liaison 


Dawson 
Creek 


Dawson Creek 
and District 
Hospital 


31 acute care beds; 15 regional adult psychiatric beds; 24/7 emergency; 
intensive care unit; medical and surgical inpatient care; day surgery; 
specialty services of respiratory therapy; rehab therapy; diabetic 
education; primary care; general surgery; diagnostics including lab and 
medical imaging with computerized tomography (CT); cancer care; visiting 
specialists including urology, dermatology, obstetrics, gynaecology and 
paediatrics; serves as Northeast Orthopaedic Trauma and Surgical Centre 


Dawson Creek 
Health Unit 


Public health and preventative health services including: prenatal 
counselling; home care nursing; home support; community rehabilitation; 
nutrition and social worker services; environmental health; audiology; 
dental health; school health; industrial camp service standards; sexually 
transmitted infection services 


Rotary Manor 
(long-term care) 
& Southview 
Supportive 
Housing 


Assists seniors and adults with disabilities to continue living in their own 
home; Rotary Manor has 115 beds providing nursing care and 
supervision, including 24 beds in the dementia care unit; Southview has a 
30-unit housing complex for seniors 


Pouce 
Coupe 


Peace River 
Haven 


Residential care facility providing nursing care and supervision 


Tumbler 
Ridge 


Hospital and 
Health Centre 


Health and Social Services Centre, including medical, optometric, 
ambulance, public health, counselling, and emergency care. 


NOTE: 5 
Source: Northern Health (2011a) 6 
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30.3.4 Medical Services and Expenditures 1 


In 2010–2011, 121 practitioners delivered 862,027 medical services for a total cost of 2 
$26.5 million in the LAA. Compared to 2007–2008, this represented an increase of 3 
12.4% in the number of medical services delivered and a 13.7% increase in 4 
expenditures. At the same time, the population in the LAA increased by 6.7% over the 5 
period (BC Stats 2012).  6 


The LAA is part of Northern Health’s integrated health care delivery for the Northeast 7 
Service Area. As shown in Table 30.6, all but seven of the Northeast HSDA’s 128 8 
practitioners were located in the LAA in 2010–2011. Table 30.7 outlines the total 9 
practitioners, number of medical services, and expenditures on services for LHA 59 and 10 
60 and for the LAA and Northeast HSDA. Additional detail on the trend in medical 11 
practitioners, services, expenditures, and usage at the Fort St. John and Dawson Creek 12 
hospitals is provided in Volume 4 Appendix A Social Assessment Supporting 13 
Documentation, Part 6 Supplementary Health Service Information and Education 14 
Baseline. 15 


Table 30.6 LAA and Northeast Practitioners, Services, and Expenditures by 16 
LHA  17 


LHA Total Practitioners 
(No.) 


Services (No.) Expenditures ($) 


2007–
2008 


2010–
2011 


2007–
2008 


2010–
2011 


2007–2008 2010–2011 


59 – Peace River South 54 59 200,639 193,167 10,687,209 11,249,349 
60 – Peace River North 53 62 566,568 668,860 12,654,916 15,287,538 
LAA (total of above) 107 121 767,207 862,027 23,342,125 26,536,887 
81 – Fort Nelson 4 7 33,265 36,835 1,398,047 1,650,480 
Northeast  
(total of LAA and Fort Nelson) 111 128 800,472 898,862 24,740,172 28,187,367 


NOTE: 18 
Source: B.C. Ministry of Health (2011, 2012) 19 


30.3.5 Health Services and Outlook 20 


Northern Health uses population forecasts prepared for the LHA by BC Stats for 21 
planning (Northern Health, Population Analyst 2012 pers. comm.). This is the same 22 
forecast applied in Volume 4 Section 28 Population and Demographics, and 23 
incorporates the Project in the population growth model.  24 


Northern Health has continued to invest in new health care infrastructure in the LAA 25 
through the new Fort St. John Hospital (July 2012) and the expansion at the Rotary 26 
Manor with the addition of 71 new residential care beds. These investments address 27 
current and future demand in the LAA. In particular, the hospital is designed to support a 28 
regional population of 84,000, which is forecasted by Northern Health to be reached in 29 
2028 (Northern Health 2011i). 30 


Public health and social services in the LAA face challenges attracting and retaining 31 
medical and health care professionals. Turnover among specialists and nursing staff is 32 
high. Some specialists come to the area to start their careers before moving to other 33 
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employers or leaving the area. Others have family partners in high-paying resource 1 
industry jobs that allow them to work part time or to leave the labour force. The active 2 
resource sector often offers better compensation than the public sector, and is a source 3 
of competition for public health and social care professionals (Northern Health, Chief 4 
Operating Officer 2011 pers.comm.).  5 


In May 2012, there were 59 external vacancies, including 21 nursing positions, 14 health 6 
science positions, and 10 community positions in the Northeast Health Area. In the LAA, 7 
there continues to be shortages in Fort St. John for specialized nursing, rehabilitation, 8 
pharmacy, and ultrasound. Chetwynd is short of registered nurses, and Dawson Creek is 9 
actively seeking rehabilitation personnel. Currently, and moving forward, Northern Health 10 
continues to actively recruit for positions that are difficult to fill and to explore innovative 11 
approaches to address ongoing vacancies (Northern Health 2012b).  12 


30.3.6 Child Care Services 13 


 Daycare Services 30.3.6.114 


Childcare services in the LAA are provided by regulated and non-regulated facilities 15 
(i.e., those that allow care to be provided for up to two children, or a sibling group up to 16 
the age of 12) (CCRR North Peace No Date). The number of non-regulated daycares in 17 
the LAA is unknown. Table 30.5 outlines the registered daycare in the LAA in 2012. 18 


Table 30.7 Registered Daycare for Fort St. John and Dawson Creek Areas, 19 
2012a  20 


Type of 
Daycare 


Care Provider Profile Number of Facilities 
Fort St. 


John Area 
Dawson 


Creek Area 
Chetwynd and 


Area 
Preschool Up to four hours of care for groups of up to 


20 children, aged 30 months to school age 
7 facilities 3 3 


Infant & 
Toddler 


Up to 12 children under the age of 
36 months 


2 facilities 0 0 


Daycare Care for groups up to 25 children, age 
30 months to school age 


4 facilities 2 3 


In-home In-home multi-age child daycares for up to 
eight children, including caregiver’s own, 
birth to age 12 


2 homes 0 0 


In-home 
family 


In-home family childcare offered in 
caregiver’s own home from birth to age 12, 
maximum seven children 


12 homes 19 4 


Out-of-
school care 


Daycare provided for up to 20 school-age 
children before and after school 


5 facilities 6 2 


NOTE:  21 
a Fort St. John area includes: Fort St. John, Charlie Lake, Taylor, and Hudson’s Hope; Dawson Creek area includes: 22 


Dawson Creek, Pouce Coupe, and Toms Lake; Chetwynd area includes Chetwynd, Moberly Lake, and Tumbler Ridge.  23 
Sources: CCRR South Peace (2010, 2012a, 2012b); CCRR North Peace (No Date) 24 


For Fort St. John and area, the demand for spaces has increased, with parent referrals 25 
rising from 225 in 2008–2009 to 272 in 2010–2011. In the Dawson Creek and Chetwynd 26 
areas, parent referrals have increased from 160 in 2008–2009 to 599 in 2010–2011.  27 
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The number of registered daycares has been stable over the past few years in the Fort 1 
St. John area, although openings and closures are common. In 2012, daycare space 2 
was limited in the Fort St. John, Charlie Lake, and Taylor area, with no available 3 
licensed daycare space for infant to three-year-old children, and only 20 spaces for 4 
children aged three to five (CCRR Office Fort St. John, Program Coordinator 2012 pers. 5 
comm.). In the Dawson Creek and Chetwynd areas, there is a shortage of space for 6 
children under two years old because of the ratios of staff to workers. However, the 7 
implementation of the full-day kindergarten has freed up care space for children aged 8 
five to 12 years (CCRR Office Dawson Creek, Program Coordinator 2012 pers. comm.). 9 


30.3.6.1.1 Fort St. John Child Development Centre 10 


The Fort St. John Child Development Centre is a non-profit organization that supports 11 
children with special needs and their families in Fort St. John and surrounding areas. 12 
Services and programs include early intervention, skills and respite programming, 13 
supported child development, family services, and complex developmental behavioural 14 
conditions key intake services. The Centre also provides a fully integrated preschool 15 
program for children with typical and special needs (Fort St. John Child Development 16 
Centre, Executive Director 2012 pers. comm.). 17 


In 2010 the Centre moved into its new facilities of approximately 930 m2, doubling the 18 
size of its space. In 2011–2012 the Centre provided service to 1,248 children, up from 19 
460 children in 2007–2008. However, the wait-list for specialized programming has been 20 
steadily increasing, going from 107 in 2007–2008 to 373 in 2011–2012 (Fort St. John 21 
Child Development Centre No Date). 22 


30.3.7 Emergency Services – General Population 23 


 Police  30.3.7.124 


30.3.7.1.1 Police – Funding Source  25 


There are five provincial forces and two municipal RCMP forces in the LAA. Municipal 26 
forces serve incorporated communities with populations over 5,000 people. In 27 
communities with populations between 5,000 and 15,000 people (such as Dawson 28 
Creek), the municipality is responsible for 70% of the total service cost and the federal 29 
government 30%. For communities with a population greater than 15,000 (such as Fort 30 
St. John), the municipality pays 90% of the cost and the federal government 10% (Union 31 
of BC Municipalities 2006). In rural and unincorporated areas with less than 5,000 32 
people policed by the provincial force, the Province pays 70% and the federal 33 
government pays the remaining 30% (B.C. Ministry of Justice 2012b). 34 


30.3.7.1.2 Jurisdiction Boundaries, Staffing, and Case Loads 35 


The Fort St. John municipal and provincial detachment has a full-time staff of 60 (44 36 
officers and 16 municipal staff), three auxiliary constables, and two victim services 37 
workers, one full time and one part time. The detachment is responsible for Fort St. 38 
John, Taylor and the surrounding rural area north to the Sikanni Chief, west to the 39 
Halfway River, and east to the Alberta border (City of Fort St. John 2012a).  40 
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Hudson’s Hope has a three-member detachment staffed with a corporal and two 1 
constables. The detachment covers the municipality and as far east as the Halfway 2 
River (District of Hudson’s Hope 2012a).  3 


The Dawson Creek municipal and provincial detachment has 28 officers and nine 4 
municipal staff (Fort St. John RCMP, Sergeant 2012 pers. comm.). Over 400 citizens 5 
serve as volunteers in various community policing programs (City of Dawson Creek 6 
2011a). The Dawson Creek detachment services Dawson Creek, Pouce Coupe, Rolla, 7 
Arras, Farmington, and Kelly Lake.  8 


The Chetwynd detachment has 10 officers, plus one officer from South Traffic Division 9 
who reports to Fort St. John. In addition, there are two staff providing support services.  10 


The RCMP detachment in Tumbler Ridge maintains an office and detainment facilities, 11 
and has 5 officers. 12 


Table 30.8 shows the policing strength, total Canadian Criminal Code offences, and 13 
caseloads for the seven policing jurisdictions in the LAA. The resulting caseload of 14 
92 offences per officer for the Fort St. John municipal detachment in 2010 is among the 15 
highest in the province (B.C. Ministry of Public Safety and Solicitor General 2012). 16 


Table 30.8 Authorized Police Statistics by Jurisdiction in the LAA, 2010  17 


Community Policing 
Jurisdiction 


2010 
Population 


(No.) 


Police 
Strength 


(No.) 


Total CCC 
Offencesa 


Caseloadb 


Chetwynd Provincial 5,590 10 877 88 
Dawson Creek Municipal 11,860 24 1,654 69 
Dawson Creek Provincial 7,622 4 283 71 
Fort St. John Municipal 19,873 34 3,144 92 
Fort St. John Provincial 14,045 10 649 65 
Hudson’s Hope Provincial 1,459 3 89 30 
Tumbler Ridge Provincial 2,428 5 305 61 
Total Peace River Regional District 62,877 90 7,001 78 
NOTES:  18 
a CCC (Canada Criminal Code) offences include property, personal and other offences excluding traffic offences 19 
b Caseload is the number of Canada Criminal Code offences per authorized police strength 20 
Source: BC Ministry of Justice (2012c) 21 
Table 30.9 presents crime rates for the policing jurisdictions and the LAA. Rates are 22 
higher in the LAA than in B.C. The Fort St. John jurisdiction experiences twice the rate of 23 
violent crime and three times the rate of other crime rates when compared to B.C.  24 
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Table 30.9 Crime Rate Statistics by Jurisdiction, 2010  1 


Community Violent Crime Property 
Crime 


Other Crime Total Criminal 
Code 


Offences 


Chetwynd  27.0 64.9 64.9 156.8 
Dawson Creek Municipal  25.0 56.0 58.4 139.4 
Dawson Creek Rural 6.4 20.2 10.5 37.1 
Fort St. John Municipal 38.3 69.4 50.5 158.2 
Fort St. John Rural 16.4 22.0 7.8 46.2 
Hudson’s Hope 8.9 38.4 13.7 61.0 
Tumbler Ridge 22.2 65.5 37.9 125.6 
Total PRRD 24.8 49.0 37.5 111.3 
Total B.C.  15.6 51.1 17.3 84.0 
NOTE:  2 
a Crime rate is the number of Criminal Code offences per 1,000 resident population 3 
Source: BC Ministry of Justice (2012c)  4 
Figure 30.2 shows total criminal code offences in the LAA between 2001 and 2010. Total 5 
offences have dropped from a high of 9,337 in 2005 to 7,001 in 2010. There is regional 6 
variation in the number of offences, with almost half taking place in Fort St. John in 2010 7 
and between 30% and 50% of all offences in the LAA taking place in Fort St. John 8 
between 2001 and 2010.  9 


30.3.7.1.3 Policing Focus and Outlook in LAA 10 


A presentation by the RCMP detachments to the PRRD in December 2011 highlighted 11 
the following strategies priorities and focus for each detachment in the LAA:  12 


• Fort St. John detachment – speeding, impaired driving, and drug use  13 


• Hudson’s Hope detachment – fire, ambulance, school board, the local medical clinic, 14 
substance abuse, alcohol-impaired driving, and speeding 15 


• Chetwynd detachment – substance abuse and violence 16 


• Tumbler Ridge detachment – youth, vandalism, mischief, and substance abuse 17 


• Dawson Creek detachment – working with EnCana and Louisbourg Pipelines on 18 
on-site project security to reduce calls; crime and drug traffic initiatives (PRRD 19 
2011d) 20 


 Justice and Court Services 30.3.7.221 


30.3.7.2.1 Funding Source 22 


In B.C., the Attorney General is responsible for the provision, operation, and 23 
maintenance of court facilities, registries, and administrative services. 24 


30.3.7.2.2 Facilities and Staffing 25 


Table 30.10 summarizes court location and level, number of new cases, pending cases 26 
and median pending case age.  27 
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Table 30.10 Law Courts and Provincial Criminal Court Cases in the LAA, July 5, 1 
2011 2 


Law Court Location Court 
Level 


Staffed Provincial Criminal (Adult & Youth) Court Data as of 
July 5, 2011 


New Cases 
(No.) 


Pending 
Cases 
(No.) 


Median 
Pending 


Case Age 
(days) 


Provincial 
Median 


Case Age 
(days) 


Fort St. John Both Yes 1,481 545 392 


230 
Hudson’s Hope Provincial No 48 19 462 
Chetwynd Provincial No 322 109 335 
Dawson Creek Both Yes 1,134 330 330 
Tumbler Ridge Provincial No 77 25 336 
NOTE: 3 
Source: B.C. Ministry of Attorney General (2012)  4 
The Fort St. John court office has two judges, eight support staff, and six sheriffs. One 5 
office manager is based in Fort St. John and provides service to all four regional courts. 6 
Dawson Creek has one judge, six support staff, and two sheriffs. Chetwynd court 7 
operates three to four times a month, Tumbler Ridge court operates once per month, 8 
and Hudson’s Hope court operates less than once a month (Provincial Court of B.C., 9 
Court Case Manager 2012 pers. comm.).  10 


30.3.7.2.3 Court Wait Times 11 


In 2010, the wait times in Fort St. John court exceeded the Court’s standards in three 12 
categories (Provincial Court of B.C. 2012):  13 


• Family cases half-day hearing – six-month wait, compared to standard of four 14 
months 15 


• Child protection cases half-day hearing – six months, compared to standard of three 16 
months 17 


• Adult criminal half-day trial – 11 months, compared to standard of six months 18 


30.3.7.2.4 Outlook for Court Services 19 


As with other parts of B.C., the court system in the LAA is experiencing delayed hearings 20 
and service pressures due to capacity shortfalls. More resources are required to address 21 
the increasing caseload (Provincial Court of B.C., Court Case Manager 2012 pers. 22 
comm.). To address this pressure, the province has integrated the former Ministries of 23 
Public Safety and Solicitor General and Attorney General into the Ministry of Justice and 24 
is installing reforms to address challenges of cost, delay and complexity (B.C. Ministry of 25 
Justice 2012a).  26 


 Fire Protection 30.3.7.327 


30.3.7.3.1 Resources and Staffing 28 


The Fort St. John Fire Department has 19 full-time employees and 13 volunteer 29 
firefighters serving a 70 km2 area around Fort St. John (City of Fort St. John 2011a). The 30 
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department, which has six firefighting vehicles and a hazardous materials response unit, 1 
is the fire dispatch centre for the Fort St. John, Charlie Lake, Taylor, and Hudson’s Hope 2 
fire departments (PRRD 2012a).  3 


The Charlie Lake Fire Department serves the Charlie Lake area and is operated by 4 
PRRD. The department consists of 25 volunteer firefighters and two staff. The 5 
department has two pumper trucks, one tender unit, and two grass firefighting units 6 
(PRRD 2012c).  7 


The Taylor Fire Department consists of the Fire Chief, 17 volunteer firefighters and one 8 
junior firefighter. The department has two pumper trucks, one tanker and one rescue 9 
truck (District of Taylor 2011).  10 


The Hudson's Hope Fire and Rescue Service maintains two stations, two fire engines, 11 
one pumper/tanker, and one compressed air foam system Rescue Engine. The 12 
department is led by a full-time Chief and has 25 volunteer members who respond to 13 
fires within the District’s Fire Protection District (District of Hudson’s Hope 2011a).  14 


The Chetwynd Volunteer Fire Department consists of 30 members including the Fire 15 
Chief. Equipment includes a pumper truck, ladder truck, initial response vehicle, and a 16 
rescue vehicle. The department responds to fires within the designated fire boundary of 17 
the District of Chetwynd (District of Chetwynd 2011a).  18 


The Dawson Creek Fire Department provides firefighting and rescue services to the city, 19 
the Dawson Creek airport, and an 8 km rural area around the City. The department has 20 
a fire chief, a deputy fire chief, 16 full-time firefighters and 12 volunteer firefighters (City 21 
of Dawson Creek 2012d). It is equipped with six pieces of firefighting equipment 22 
including an aerial ladder-equipped fire truck. The Department is the fire dispatch centre 23 
for the Dawson Creek, Tumbler Ridge, Pouce Coupe, Moberly Lake, Tomslake and 24 
Arras fire departments (City of Dawson Creek 2011f).  25 


The District of Tumbler Ridge has a full-time fire chief, one full-time firefighter, and a 26 
volunteer fire department with approximately 15 members. The Fire Hall is well equipped 27 
with emergency and fire protection vehicles. The fire department responds to medical 28 
emergencies, motor vehicle accidents, industrial accidents, gas leaks, and fires. It works 29 
in conjunction with the volunteer Tumbler Ridge Search and Rescue Society, supplying 30 
equipment and sharing the use of a squad bay (District of Tumbler Ridge 2009, 2012). 31 


The Pouce Coupe Volunteer Fire Department consists of 17 active volunteers, and a 32 
Fire Chief. The Tumbler Ridge Fire Department has 12 volunteers, a full-time Fire Chief, 33 
and one full-time firefighter. The Arras, Tomslake, and Moberly Lake fire departments 34 
are all registered non-profit organizations providing fire service in their designated areas 35 
through volunteers (PRRD 2011f). 36 


There is a mutual aid agreement with the fire departments of Fort St. John and Taylor to 37 
augment responses to larger emergencies (Dave Mitchell and Associates Ltd. 2011). 38 
The fire departments of Fort St. John, Taylor, Hudson’s Hope, Chetwynd, Dawson 39 
Creek, and Tumbler Ridge provide rescue and extraction services for motor vehicle 40 
accidents in the LAA. 41 


In the event of a fire involving forest lands, the B.C. Ministry of Forests, Lands and 42 
Natural Resource Operations fire service would respond to fires in the rural PRRD 43 
areas. In the event of a provincial emergency, fire departments from nearby 44 
municipalities would become involved. The B.C. Ministry of Forests, Lands and Natural 45 
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Resource Operations provides fire services from the Prince George Fire Centre. The 1 
Centre maintains close to 130 firefighters, comprising a 51-person seasonal initial attack 2 
crew, a 60-person crew, and an 18-person para-attack crew that parachutes crews and 3 
equipment into fires from fixed winged aircraft. An additional 26 seasonal protection 4 
assistants are stationed in Chetwynd, Dawson Creek, and Fort St. John (B.C. Ministry of 5 
Forests, Lands and Natural Resource Operations 2011).  6 


30.3.7.3.2 Fire Call Trends in the LAA 7 


Fire calls by fire station for the Fort St. John and Dawson Creek dispatch areas over the 8 
past six years are presented in Table 30.11. Calls have increased since 2007, after 9 
dropping in 2006. The majority of the increase in calls was for Fort St. John. The only 10 
other fire department to experience an increase in calls was Tumbler Ridge.  11 


Table 30.11 Fire Calls by Fire Station in the LAA, 2006 to 2011 12 


Fire Station Number of Fire Calls 


2006 2007 2008 2009 2010 2011 


Fort St. John Dispatch 
Fort St. John  816 577 666 649 717 1,037 
Charlie Lake 55 41 57 58 57 49 
Taylor  138 112 90 109 112 111 
Hudson’s Hope 39 26 24 47 38 26 
Dawson Creek Dispatch 
Dawson Creek 430 410 420 408 397 388 
Chetwynd 123 89 97 80 94 105 
Tumbler Ridge 85 81 124 110 134 172 
Pouce Coupe 20 19 21 24 20 27 
Tomslake  13 4 16 21 15 14 
Moberly Lake 50 21 18 20 13 9 
Arras 12 6 7 5 8 7 
Total LAA  1,781 1,386 1,540 1,531 1,605 1,945 
NOTE: 13 
Source: PRRD (2011e, 2012e) 14 


30.3.7.3.3 Outlook for Fire Services 15 


Smaller fire departments in the LAA continue to work on recruiting volunteer firefighters 16 
and purchasing new equipment. In Fort St. John, the City continues to plan for a new, 17 
2,500 m2 fire hall on 93rd Avenue that would be more than double the size of the current 18 
station. Current plans are for construction to begin by the end of 2012 (Energeticcity.ca 19 
2012).  20 


 Ambulance Services 30.3.7.421 


30.3.7.4.1 Funding Source 22 


The ambulance service is funded by the provincial government. Ambulance stations are 23 
located in Fort St. John, Hudson’s Hope, Chetwynd, Tumbler Ridge, and Dawson Creek. 24 
Ambulance services based in these communities service the entire LAA. 25 
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30.3.7.4.2 Resources and Staffing 1 


Table 30.12 outlines the full-time and part-time ambulance attendants and key 2 
equipment stationed in each community.  3 


Table 30.12 Ambulance Staffing and Key Equipment in the LAA 4 


Location Full-time Staff Part-time Staff Key Equipment 


Fort St. John 4 22 3 ambulances 
1 multi-crash ambulance 


Hudson’s Hope N/A 5 1 ambulance 
Tumbler Ridge N/A N/A 1 ambulance 
Chetwynd 1 13 2 ambulances 
Dawson Creek 4 17 3 ambulance 
NOTES:  5 
N/A – not applicable 6 
Sources: City of Dawson Creek (2011a); BC Ambulance, Superintendent (2012 pers. comm.); BC Ambulance, Hudson’s 7 
Hope Unit Chief (2012 pers. comm.); BC Ambulance, Chetwynd Unit Chief (2012 pers. comm.) 8 


30.3.7.4.3 Ambulance Call Trends 9 


Dispatching is done from Kamloops through 911 (BCAS 2012). Service is integrated with 10 
the provincial system, which means, for example, that northern communities have 11 
access to helicopters and fixed-wing aircraft for medical evacuations. Table 30.13 12 
indicates that the number of 911 ambulance calls in the LAA has varied over the past six 13 
years, peaking in 2007, generally representing about 20% of all 911 calls in the PRRD. 14 


Table 30.13 Ambulance 911 Calls in the LAA 15 


Fire Station 2006 2007 2008 2009 2010 2011 


Ambulance 911 Calls (no.) 3,001 4,466 3,391 3,397 3,174 3,440 
Ambulance (% of total 911 Calls for PRRD)  18.2 21.6 17.4 21.6 20.5 19.3 
NOTE: 16 
Source: PRRD (2011e, 2012a)  17 


30.3.7.4.4 Outlook for Ambulance Services 18 


All area paramedics have a minimum Level 1 first aid certificate. Ambulance crews often 19 
travel considerable distance from their home base to cover areas that are underserviced, 20 
and smaller communities can be without ambulance coverage for periods close to two 21 
days (Northeast News 2012). To address staffing shortages, the Province recently 22 
provided funding to cover two-thirds of the cost to train 15 students in the part-time 23 
primary care paramedic program (City of Dawson Creek 2011b) and additional efforts 24 
are underway to train and recruit new ambulance attendants (Tumbler Ridge News 25 
2012). However, trained ambulance attendants are actively recruited by LAA industry, 26 
which limits the number available for work with the British Columbia Ambulance Service 27 
(BCAS 2011).  28 
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 Provincial Emergency Program 30.3.7.51 


30.3.7.5.1 Overview 2 


All municipalities and regional districts develop and maintain an emergency plan in 3 
compliance with Emergency Management BC. the Provincial Emergency Program (PEP). 4 
The plans form the basis for organizing local, regional, and provincial resources in the event 5 
of an emergency that threatens to overwhelm a local authority's ability to respond. 6 
Emergency Management BCThe PEP is headquartered in Victoria and has six regions. The 7 
Peace River area is part of the northeast region, with headquarters in Prince George. 8 
Potential emergencies, including those associated with BC Hydro’s existing dams on the 9 
Peace River, are incorporated into local governments’ emergency preparedness plans.  10 


30.3.8 Education Services – General Population  11 


The following section summarizes education services in the LAA. Supplementary 12 
baseline data are provided in the Volume 4 Appendix A Social Assessment Supporting 13 
Documentation, Part 6 Supplementary Health Service Information and Education 14 
Baseline.  15 


 Elementary and Secondary 30.3.8.116 


Table 30.14 shows the number of students and schools for SD 60 and SD 59 that 17 
together represent the kindergarten to grade 12 school population in the LAA. During the 18 
period between 2006–2007 and 2010–2011, total enrolment in SD 60 declined by 1%, or 19 
61 students. During the same period, total enrolment in SD 59 declined by 11%, or 20 
507 students. 21 


Table 30.14 Student Enrolment and Number of Schools, SDs 59 and 60 – LAA 22 


School District 2006–2007 
(No. of 


Students) 


2007–2008 
(No. of 


Students) 


2008–2009 
(No. of 


Students) 


2009–2010 
(No. of 


Students) 


2010–2011 
(No. of 


Students) 


Peace River North – SD 60 
Total enrolment 5,934 5,955 6,013 6,053 5,873 
Aboriginal enrolment 1,350 1,327 1,287 1,269 1,201 
Number of public schools 18 18 18 18 19 
Peace River South – SD 59 
Total enrolment 4,570 4,501 4,294 4,131 4,063 
Aboriginal enrolment 1,568 1,554 1,454 1,398 1,365 
Number of public schools 23 23 23 23 22 
NOTE: 23 
Source: B.C. Ministry of Education (2011a, 2011b) 24 


The schools in SD 60 are located primarily in Fort St. John, Taylor, and Hudson’s Hope, 25 
with a small number elsewhere throughout the SD. The Site C dam site and construction 26 
area would be located closest to Fort St. John in School District 60. In 2010–2011, Fort 27 
St. John had 15 of the 19 schools in SD 60: nine public and four independent, including 28 
a Distance Learning Centre. In 2010–2011, the average class sizes for grades 1–7 in 29 
most public schools in Fort St. John exceeded the provincial average. For kindergarten 30 
classes, approximately half of the public schools exceeded the provincial average in this 31 
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same year. Class sizes in Fort St. John’s secondary schools in 2010–2011 were similar 1 
to the provincial average (details are provided in Volume 4 Appendix A Social 2 
Assessment Supporting Documentation, Part 6 Supplementary Health Service 3 
Information and Education Baseline).  4 


In 2010–2011, the average class sizes in the one school in Taylor and the one school in 5 
Hudson’s Hope were below the provincial average for each grade. SD 60 also has five 6 
schools in unincorporated areas, two of which have secondary students. Average class 7 
size in a number of these schools exceeded the provincial average in 2010–2011. Full 8 
details on class sizes by individual schools and Aboriginal composition of enrolment in 9 
SD 60 are provided in Volume 4 Appendix A Social Assessment Supporting 10 
Documentation, Part 6 Supplementary Health Service Information and Education 11 
Baseline. 12 


The schools in SD 59 are located primarily in Dawson Creek and Chetwynd, with a small 13 
number elsewhere throughout the SD. Dawson Creek has seven public and three private 14 
schools.  15 


There are seven schools located in the unincorporated areas within SD 59. With the 16 
exception of the kindergarten class at Tate Elementary, all average class sizes are 17 
below the provincial average. Details on class sizes by individual schools, and Aboriginal 18 
composition of enrolment in SD 59 are provided in Volume 4 Appendix A Social 19 
Assessment Supporting Documentation, Part 6 Supplementary Health Service 20 
Information and Education Baseline.  21 


The communities of Chetwynd, Pouce Coupe, and Tumbler Ridge are served by eight 22 
schools. In 2010–2011, the two secondary schools in Chetwynd and Tumbler Ridge both 23 
had average class sizes below the provincial average.  24 


Secondary schools in SD 60 and 59, post-secondary institutions, and industry are 25 
partnering to deliver and expand dual-credit programs offered in grades 11 and 12 26 
(whereby a high school student enrols in a post-secondary course and receives 27 
simultaneous academic credit for the post-secondary program and for the high school). 28 
In northeast B.C., the graduation rate from dual-credit programs is generally higher than 29 
from the “traditional” secondary programs, both for Aboriginal and non-Aboriginal 30 
students. 31 


SD 60 and SD 59 offer alternative learning models in addition to their traditional public 32 
school system. The Northern B.C. Distance Education School Key Learning Centre in 33 
Fort St. John has 130 full-time-equivalent elementary students, and 1,000 secondary 34 
students throughout the northern third of the province and the Yukon. The First Nation 35 
Education Centre is also situated in Fort St. John. 36 


In SD 59, approximately 350 students attend the South Peace Distributed Learning 37 
School. The school provides curriculum and support to parents and students who are 38 
looking for alternative ways to complete the requirements for high school graduation.  39 


Also in SD 59, the dual-credit programming at Northern Lights College (NLC) has 40 
recently expanded its curriculum to include academic and vocational post-secondary 41 
courses, in addition to trade courses. This program is part of the Career Pathways 42 
initiative in B.C. to educate and retain young workers in the North. 43 
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 Post-Secondary Education 30.3.8.21 


Northern Lights College and the University of Northern B.C. provide post-secondary 2 
education services in the LAA. NLC has eight campus locations in northern B.C., with 3 
the Dawson Creek and Fort St. John campuses having the largest enrolments. NLC’s 4 
smaller campuses and learning centres are located at Chetwynd, Fort Nelson, Tumbler 5 
Ridge, Hudson’s Hope, Atlin, and Dease Lake. NLC offers programs via classroom 6 
setting as well as by videoconference, online instruction, and distributed delivery, and 7 
through the use of mobile training facilities. 8 


Depending on their programs and career paths, students at NLC can earn certificates, 9 
diplomas, or associate degrees. In 2007–2008, total enrolment at NLC’s campuses was 10 
10,300 students, comprising 8,900 part-time and 1,400 full-time students. The range of 11 
programs at NLC continues to grow to meet student and industry requirements.  12 


UNBC has its main campus in Prince George, and offers degree and diploma programs. 13 
In 2009–2010 there were 3,469 undergraduates and 715 graduate students, with 14 
578 students attending academic classes outside of Prince George. UNBC has regional 15 
campuses in Fort St. John, and teaching centres in Dawson Creek, Chetwynd, Tumbler 16 
Ridge, and Fort Nelson. 17 


In Fort St. John and Dawson Creek, UNBC and NLC share campuses. The enrolment in 18 
Fort St. John and Dawson Creek was 20 students in total as of December 2011. The 19 
focus at the Fort St. John and Dawson Creek campuses is on university transfer, with 20 
the future addition of nursing and business programs. UNBC is also planning to add a 21 
Master of Education Counselling program in 2012. 22 


 Outlook for Education 30.3.8.323 


The B.C. Ministry of Education and SD 60 project that the student enrolment in grades 24 
kindergarten to grade 12 in SD 60 will be 11.2% greater in 2020 than in 2010, with 25 
declining enrolment in 2012,until 2017, followed by increased enrolment untill 2020 26 
(Table 30.15). It is noted that SD 60’s enrolment projections do not include changes 27 
associated with the Project (SD 60 Secretary-Treasurer 2012, pers. comm.). 28 
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Table 30.15 School Enrolment Projections for Kindergarten to Grade 12, SD 59 1 
and SD 60, 2010-2020 2 


Year SD 59 (No. of Students) SD 60 (No. of Students) 


2010 (Actual) 4,026 5,501 
2011 3,977 NA 
2012 3,965 5,480 
2013 3,954 NA 
2014 3,943 5,528 
2015 3,954 NA 
2016 3,991 5,709 
2017 4,031 NA 
2018 4,088 5,909 
2019 4,143 NA 
2020 4,178 6,118 


NOTES:  3 
NA – data not available 4 
Sources: Peace River North School District No. 60 (2011); B.C. Ministry of Education (2011b) 5 
The 2011–2012 school year was the first year of full-day kindergarten in SD 60. This 6 
generated the need for more elementary schools resources than in previous years. 7 
Capacity utilization (defined as enrolment/operating capacity) in SD 60 schools is 8 
projected to rise from 101% in 2010 to 113% in 2020 if no further facilities are added. 9 
See Table 30.16. By 2020, SD 60 predicts that it will require facilities to accommodate 10 
795 new students. Most of this growth will occur in the elementary and middle grades, 11 
which will see utilization rates climb to 131% and 123%, respectively. Utilization rates 12 
will also grow in the rural and neighbouring communities, but not to overcapacity. 13 
Capacity utilization is projected to decline to 94% at in-town secondary schools, and to 14 
55% in Hudson’s Hope during the same period. 15 


Table 30.16 Forecast of Operating Capacity and Enrolment in SD 60, 2010–2020 16 


School Type Official 
Capacity 


Enrolment 
2010 


Utilizationa 


2010 (%) 
Enrolment 


2020 
Utilization 
2020 (%) 


In-town Elementary 2,254 2,270 101 2,946 131 
In-town Middle 925 1,032 112 1,137 123 
In-town Secondary 1,100 1,220 111 1,038 94 
Hudson’s Hope (K-12) 231 161 70 128 55 
Rural and neighbouring 
communities 


915 818 89 869 95 


SD 60 Total 5,425 5,501 101 6,118 113 
NOTES:  17 
a Utilization is defined as number of enrolled students/number of available classroom seats 18 
Sources: B.C. Ministry of Education (2011c); Peace River North School District No. 60 (2011) 19 
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30.3.9 Municipal (Community) Services – Municipalities 1 


 Funding Sources 30.3.9.12 


Municipal services and infrastructure are funded by municipalities and the PRRD. 3 
Recreation and leisure services are primarily funded by municipalities and the PRRD, 4 
while solid waste landfills are operated by the PRRD and funded collaboratively by the 5 
PRRD and the LAA municipalities. Sewer and water systems are operated on a local 6 
level and are funded by the municipality or PRRD.  7 


 Recreation and Leisure Facilities 30.3.9.28 


Recreation and leisure includes services and facilities offered by municipalities and the 9 
PRRD for recreation, sport, arts, and cultural activities focused on urban activities inside 10 
municipal boundaries. Outdoor recreation activities are addressed in Volume 3 11 
Section 25 Outdoor Recreation and Tourism. Facilities are occasionally funded in 12 
partnership with other levels of government. 13 


30.3.9.2.1 Fort St. John 14 
The Pomeroy Sport Centre, opened in October 2010, is a three-floor facility that includes 15 
two full-sized ice rinks, 12 dressing rooms, two public meeting rooms, an Olympic-sized 16 
long track speed skating oval, a 340 m indoor walking track and about 140,000 sq. ft. of 17 
event space. 18 
The North Peace Arena has a rink and seating for 1,550 spectators. The Leisure Pool is 19 
owned by the PRRD and operated by the City of Fort St. John and consists of a leisure 20 
pool, a six-lane 25 m lap pool, sauna, steam room, whirlpool, water slide, change rooms, 21 
cardio fitness room, and a meeting room (City of Fort St. John 2012c). 22 
Fort St. John has 146 ha of parkland, including hiking and biking trails, a skateboard 23 
park, ball diamonds, tennis courts, sports fields and other outdoor venues (B.C. Ministry 24 
of Community, Sport and Cultural Development 2011). The community also a 10 km 25 
paved walking trail within the City. The Fish Creek Community Forest has three 26 
interpretative trails. Fort St. John Links is a private golf course that converts to a cross-27 
country ski club in the winter. The local curling club operates an eight-sheet curling rink 28 
(City of Fort St. John 2012c).  29 
The Fort St. John library is operated by a non-profit society (Fort St. John Public Library 30 
2012). The North Peace Cultural Centre is home to the Peace Arts Gallery Society, Watt 31 
School of Irish Dance and a resident Community Choir, and the North Peace Community 32 
Choir. The Stage North Theatre Society produces three or four major drama productions 33 
every year, and the local School District utilizes the theatre for school shows and cultural 34 
performances. The facility has meeting rooms and dressing rooms and a 413-seat 35 
theatre (North Peace Cultural Centre 2012). 36 


30.3.9.2.2 Taylor 37 


The District of Taylor has a community centre, four ball diamonds, tennis courts, 18-hole 38 
championship golf course, community trail, numerousa  community parks, and motocross 39 
track and stockcar raceway. The recreational complex offers four sheets of curling ice in the 40 
winter that is converted into a 27 m swimming pool in summer., and Taylor also has ana 41 
ice/hockey arena with a leisure ice pad, a library and a medical clinicrink in winter that is 42 
converted into a 25 m swimming pool in summer (District of Taylor, Parks and Facilities 43 
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Director, 2012 pers. comm.). The community has a library. Peace Island Park is located on 1 
the banks of the Peace River and features 99127 campsites, many group sites, day-use 2 
picnic sites, walking trails, horseshoe pits, playgrounds, Rocky Mountain Fort display and a 3 
boat launch (District of Taylor 2012). It is the host site for numerous outdoor events. In total, 4 
the District has 11 ha designated as park (B.C. Ministry of Community, Sport and Cultural 5 
Development 2011).  6 


30.3.9.2.3 Hudson’s Hope 7 


The District of Hudson’s Hope has a 25 metre outdoor pool and an arena with an NHL-8 
sized ice surface, a curling rink, the community Pearkes Centre, and a library (District of 9 
Hudson’s Hope 2012b). Jamieson Woods Natural Preserve has ancient sand dunes and 10 
a mature, mixed forest. School District 60 operates an outdoor education site with hiking 11 
and cross-country skiing trails by Cameron Lake. The District operates the 28 acre Beryl 12 
Prairie Community Park, and four campground facilities at Cameron Lake, King Gething, 13 
Alwin Holland, and Dinosaur Lake, that provide campground sites and facilities to visitors 14 
(District of Hudson’s Hope 2011b).  15 


30.3.9.2.4 Chetwynd 16 


The Chetwynd and District Recreation Centre is owned by the PRRD, and operated and 17 
maintained by the District of Chetwynd. The Recreation Centre and Leisure Pool offer a 18 
squash court, 120 metre long walking track, climbing wall, meeting rooms, a weight 19 
room, ice rink, two dressing rooms, six curling sheets, and two banquet halls. The pool 20 
includes a 25 metre, four lane lap pool with a wave machine, a whirlpool and sauna. 21 
Outside the complex are a skateboard park, baseball diamond, and fitness park (District 22 
of Chetwynd 2011b). The community has five other ball diamonds, soccer fields, an oval 23 
running track, and outdoor speed skating oval. Chetwynd has designated a total of 24 
2,455 ha for parkland and has numerous hiking and biking trails.  25 


Chetwynd’s Pine Valley Exhibition Park has an indoor riding arena, a large hall, boarding 26 
for horses and cattle, and an outdoor rodeo grounds. Natural Spring and Moberly Lake 27 
Golf courses are located within 20 minutes of Chetwynd’s town centre (District of 28 
Chetwynd 2011c). Chetwynd also has a library with over 21, 000 volumes and modern 29 
technology including seven public access computers (District of Chetwynd 2012). 30 


30.3.9.2.5 Dawson Creek 31 


Dawson Creek has an eight-sheet curling rink, two arenas, Bear Mountain downhill ski 32 
facilities, and 25 km of groomed cross-country ski trails. Bear Mountain is used for 33 
mountain biking, horseback riding, and hiking. The community has six baseball 34 
diamonds. The Multiplex sports fields offer a newly developed soccer facility covering an 35 
area of 8.3 ha. Other recreational assets include an 18-hole municipal golf course, tennis 36 
and basketball courts, horseshoe pitches, skateboard park, full-sized outdoor speed 37 
skating oval, and over 4.5 km of walking trail within City boundaries. 38 


The Ken Borek Aquatic Centre has a swimming pool, climbing wall, and an indoor 39 
walking track. The community’s 14 parks cover 94 ha of parkland. Other assets include 40 
the Lakota indoor riding arena and boarding facilities, Ark Youth Centre, the EnCana 41 
Event Centre with its state-of-the-art 4,500-permanent-seat venue, the Dawson Creek 42 
Art Gallery, a library, and the Unchagah Hall, which is a 630-seat performing arts theatre 43 
with world-class acoustics (City of Dawson Creek 2011d, 2012c).  44 
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30.3.9.2.6 Tumbler Ridge 1 


The Tumbler Ridge Community Centre has an ice arena, four-sheet curling rink, fully 2 
equipped weight room, youth centre, climbing wall, and aquatic centre including a four-3 
lane 25 m pool, side lagoon play area, tots pool, whirlpool, dry sauna, steam room, 4 
squash court, and racquetball court. The Centre also houses an art gallery, library, 5 
restaurant, sports lounge, museum displays, and meeting rooms, and is home to the 6 
Tumbler Ridge childcare centre. The community also has baseball diamonds, walking 7 
trails, and a nine-hole golf course and associated facilities. The golf course also serves 8 
as a marked cross-country ski route in the winter months (District of Tumbler Ridge 9 
2009). 10 


30.3.9.2.7 Outlook for Recreation and Leisure Facilities 11 


Fort St. John is considering a new arts and culture centre to meet growing demand for 12 
music and performing arts, and has considered an energy interpretive multi-purpose 13 
facility. The City forecasts a new pool in the next 10 years, and refurbishment or 14 
replacement of an ice rink (City of Fort St. John, Director of Community Services 2012 15 
pers. comm.). In addition, the Fort St. John library, which has been growing along with 16 
the population, is planning for a move to a new facility over the next three- to five-year 17 
period (Fort St. John Library, Director 2012 pers. comm.).  18 


With the exception of Fort St. John, there are no announced plans by municipalities to 19 
expand recreation and leisure facilities. At peak demand times there is some pressure 20 
on facilities, mainly ice time at the indoor ice rinks (District of Taylor, Parks and Facilities 21 
Director 2011 pers. comm.; City of Dawson Creek, Director of Community Services 2012 22 
pers. comm.; District of Chetwynd, Chief Administrative Officer 2012 pers. comm.). 23 


 Municipal Solid Waste 30.3.9.324 


The PRRD and its seven member municipalities share responsibilities for managing 25 
waste, with the PRRD being the sole provider of services in unincorporated rural areas. 26 
Disposal is the responsibility of the PRRD, and municipalities are requisitioned for their 27 
share of waste management costs. Municipalities are also required to pay tipping fees 28 
for waste disposal at PRRD landfill sites (Earth Tech 2008).  29 


There are four regional landfills located in Bessborough, Chetwynd, Rose Prairie, and 30 
Fort St. John, and three large compacting (transtor) facilities at Tumbler Ridge, Dawson 31 
Creek, and Hudson's Hope (Table 30.17). Recently completed planning work for the Fort 32 
St. John landfill has extended the life of the landfill, and the PRRD is now working on a 33 
new operational plan for the site (PRRD, Deputy Administrative Officer 2012 pers. 34 
comm.).  35 


The PRRD manages the transfer sites listed in Table 30.18. They serve as collection 36 
points for waste headed to the regional landfills.  37 
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Table 30.17 Solid Waste Landfills and Compacting Sites in the Peace River 1 
Regional District, 2010 2 


Facility Location Facility Type Total Waste Disposed 
2010 (tonnes) 


Fort St. John 7014 – 269 Road Regional landfill 30,969 
Rose Prairie 12452 – 260 Road Regional landfill 2,000a 
Bessborough 6688 – 237 Road Regional landfill 21,205 
Chetwynd 3978 Blair Road Regional landfill 6,654 
Dawson Creek 829 Highway 49 Compacting N/A 
Hudson’s Hope 20318 – Canyon Road Compacting N/A 
Tumbler Ridge 103 Ridge Road Compacting N/A 


NOTES:  3 
a Refers to an estimate, as there is no weigh scale at this site. Volumes do not include soils. 4 
N/A – not applicable 5 
Source: PRRD (2011b) 6 


Table 30.18 Transfer Sites in the Peace River Regional District 7 


Location 


Buckinghorse Hasler Flats Progress 
Buick Creek Hudson’s Hope Rolla 


Cecil Lake Lebel Sikanni Chief 
Clayhurst Lone Prairie Sukunka 


Doe River Milligan Creek (2 sites) Tomslake 


Dawson Creek Mile 62.5 Tumbler Ridge 


East Pine Moberly Lake Two Rivers 


Fellers Heights Mount Le Moray Upper Cache 


Golata Creek Osborn Upper Halfway (2 sites) 
Goodlow Pink Mountain (4 sites) Wonowon (5 sites) 
Groundbirch Prespatou  
First Nation bins: Saulteau, West Moberly, Doig, Blueberry, and Graham Halfway 


NOTE: 8 
Source: PRRD (2011c) 9 


 Water and Sewage Infrastructure 30.3.9.410 


Table 30.19 shows the kilometres of sewer (storm and sanitary) and water lines for the 11 
municipalities in the LAA between 2003 and 2010.  12 


The expansion of the sewer and water lines are correlated with community growth, and 13 
funded through tax and grant revenues. In Fort St. John, development cost charges are 14 
also paid by developers for connecting to sewer and water infrastructure in the 15 
community.  16 
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Table 30.19 LAA Municipal Infrastructure – Kilometres of Sewer and Water Lines  1 


Community Year Sewer (km) Water Pipe (km) 


Storm Sanitary 


Fort St. John 
2010 82 127 158 
2005 52 129 153 
2003 42 120 134 


Taylor 
2010 0 13 18 
2007 0 13 18 
2003 0 12 17 


Hudson’s Hope 
2010 2 8 15 
2007 2 8 15 
2003 2 8 15 


Chetwynd 
2010 8 37 41 
2007 9 34 44 
2003 7 33 36 


Dawson Creek 
2010 63 103 146 
2007 36 87 134 
2003 34 81 123 


NOTE: 2 
Source: B.C. Ministry of Community, Sport and Cultural Development (2011) 3 


30.3.9.4.1 Fort St. John 4 


In 1997, Fort St. John began exclusive use of the well system adjacent to the Peace 5 
River as a source of potable water with the deactivation of the Charlie Lake Water 6 
Treatment Plant. The water comes from wells located 65 ft. under the Peace River in 7 
bedrock. The water is taken from an aquifer, which provides residents with potable 8 
water. The intake system services the entire City and adjacent areas of the PRRD.  9 


To meet the growth in water demand, the City redeveloped the wells, made 10 
modifications to the water treatment plant and expanded the pumping facility that pumps 11 
water from the Peace River wells. There are plans to add an additional well in the Peace 12 
River to accommodate future expected growth in demand (City of Fort St. John, Director 13 
of Infrastructure and Capital Works 2012 pers. comm.). The pumping station is currently 14 
capable of pumping at the targeted 2,020 l/s. A projected increase in water demand 15 
indicates that upgrades would be required to support higher production levels (City of 16 
Fort St. John, Director of Community Infrastructure and Capital Works 2012 pers. 17 
comm.). In addition, the City sells water to commercial and residential water users not 18 
located in the on the City system through their rural water dispensing station (City of Fort 19 
St. John 2012d). 20 


Recommissioning the Charlie Lake water treatment plant is an option to provide 21 
additional future capacity and reduce the risk of water supply shortages (City of Fort St. 22 
John, Director of Infrastructure and Capital Works 2012 pers. comm.). The City has 23 
installed water meters that are estimated to reduce water consumption by upwards of 24 
25% – enough to sustain an increase of an additional 2,450 homes in the City (City of 25 
Fort St. John 2012f). In addition, the modification of the liquid waste plan that the City is 26 
working on would see liquid waste used for industrial purposes and result in the saving 27 
of portable water in the City system that is currently used for industrial purposes (City of 28 
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Fort St. John, Director of Community Infrastructure and Capital Works 2012 pers. 1 
comm.). 2 


In recent years, the City has upgraded the sewage system to accommodate an 3 
additional 5,000 to 6,000 new residents (City of Fort St. John, Director of Infrastructure 4 
and Capital Works 2012 pers. comm.). This is anticipated to meet the demands for the 5 
sewer system from population, industrial and commercial growth until 2023 (Urban 6 
Systems 2004).  7 


The City continues to develop its liquid waste management plan for expanded 8 
liquefaction and effluent reuse (City of Fort St. John, Director of Infrastructure and 9 
Capital Works 2012 pers. comm.). The City is exploring how to address the large peak 10 
water flows during rainstorms, which can cause basement flooding and phosphorous, oil, 11 
and other contaminants to enter the system and that cannot currently be removed by the 12 
treatment system during these peak flow events (City of Fort St. John, Director of 13 
Infrastructure and Capital Works 2012 pers. comm.).  14 


30.3.9.4.2 Taylor 15 


Taylor draws its water from three shallow wells located on a gravel bar in the Peace 16 
River at the confluence of the Pine and Peace rivers. The pump house for these wells is 17 
located on the north bank of the Peace River. In 2011, the community upgraded its 10 in. 18 
water line and constructed a new 6 in. water line for irrigation of the golf course in 2012. 19 
These upgrades have freed up potable water capacity for future community growth. The 20 
District is preparing modelling scenarios to determine how much growth could be 21 
accommodated with the existing water system (District of Taylor, Public Works 22 
Superintendent 2012 pers. comm.)  23 


Taylor’s sewage system is within 10% of capacity (400 m3/d), but the District’s licence 24 
allows for a blending factor for periodic discharge of up to 700 m3 per day. The District 25 
has recently completed upgrades to improve efficiency and water quality. The District’s 26 
sewage system could accommodate an increase in population (District of Taylor, Public 27 
Works Superintendent 2012 pers. comm.). 28 


30.3.9.4.3 PRRD Electoral Area C [Charlie Lake and North Peace Regional 29 
Airport] 30 


Homes in Charlie Lake and the surrounding rural area rely on their own independent 31 
water systems such as a cistern or well, or water is trucked to area residents.  32 


The Charlie Lake area is served by a separate sewer system operated by the PRRD, 33 
while the North Peace Regional airport subdivision is on the City of Fort St. John system. 34 
The Charlie Lake system, installed in 1982 to resolve sewage leakage into Charlie Lake, 35 
services 312 houses and businesses, and approximately 1,000 full-time residents. There 36 
are plans to upgrade to the Charlie Lake sewer lagoon, add a third pump to the main lift 37 
station, and upsize the main line to provide additional system capacity to allow area infill 38 
of approximately 170 residential lots (PRRD 2012b).  39 


The small subdivision near the North Peace Regional airport is on Fort St. John’s water 40 
system. 41 
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30.3.9.4.4 Hudson’s Hope 1 


Hudson’s Hope`s pump house and water intake system are located on the banks of the 2 
Peace River. The District has two wells from which it draws water, including an 3 
infiltration pipe (wet well) that runs under the Peace River. The second well is located 4 
beside the Peace River. A new water treatment plant began operations in 2012. The 5 
current water system has capacity to accommodate over 2,500 residents (which is over 6 
twice the current population). The District is also working on water conservation 7 
measures including water meters to lower per capita consumption in the community 8 
(District of Hudson’s Hope, Manager of Community Infrastructure and Public Works, 9 
2012 pers. comm.)  10 


The Hudson’s Hope sewage lagoon is close to capacity servicing the current population. 11 
It sits above the bank of the Peace River just east of the town site. Some of the volume 12 
that the District receives is from oil and gas industrial users. The District is planning 13 
upgrades to their sewer system to service 6,000 residents (District of Hudson’s Hope, 14 
Director of Public Works 2012 pers. comm.)  15 


30.3.9.4.5 Dawson Creek 16 


The City of Dawson Creek draws its water from the Kiskatinaw River. The Kiskatinaw 17 
River is experiencing rapid human development but is not recognized as a community 18 
watershed by the B.C. government; consequently, landowners do not have to follow 19 
watershed-level management practices (City of Dawson Creek 2012a). In recent years, 20 
there has been an increasing concern about drinking water quality and summer season 21 
low water capacity.  22 


Approximately 12,500 people are connected to the City’s water system, including 23 
approximately 850 residents of the Village of Pouce Coupe. There are plans to upgrade 24 
the water infrastructure to meet population growth over the next 20 years at an annual 25 
growth rate of 0.4% (Urban Systems 2012). 26 


The City treats an average of 5.5 million litres of sewage per day (City of Dawson Creek 27 
2012b). The future development of land for residential, commercial, and industrial uses 28 
can be accommodated without major impact to the sanitary sewer system (Urban 29 
Systems 2012). Dawson Creek has recently completed an innovative reclaimed water 30 
project with Shell, which will reclaim waste water to provide water for industrial and 31 
municipal uses. 32 


30.3.9.4.6 Chetwynd 33 


The Pine River is the primary source of potable water for Chetwynd. Prior to the 2000 oil 34 
spill into the Pine River, the river was the only water source but groundwater wells have 35 
since been drilled to augment supply. The water system currently serves the existing 36 
population and industry. Incremental upgrades are planned for the holding pond, 37 
treatment plant, and water lines to accommodate growth. The District is also looking at a 38 
new reservoir and looping of lines to increase capacity, and is currently working on 39 
scenarios that would accommodate between 100 and 500 new homes (District of 40 
Chetwynd, Chief Administrative Officer 2012 pers. comm.). 41 


A 2006 sewage upgrading plan identified several components that require upgrading 42 
(District of Chetwynd 2010). The sewer system is adequately servicing the existing 43 
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population; however, upgrades are being made to accommodate population growth 1 
(District of Chetwynd, Chief Administrative Officer 2012 pers. comm.). 2 


30.3.10 Baseline Conditions – First Nations Communities  3 


This section presents baseline information on the following service areas for First 4 
Nations communities in the LAA: 5 


• Health and social services (including emergency) 6 


• Education services 7 


• Other services and infrastructure (including recreation, solid waste, water, and 8 
sewer)  9 


A common theme for all First Nations on-reserve communities is that health and social 10 
services are limited in each, and extensive travel is required to access most basic 11 
services. Transportation is a challenge for many people, especially the elderly and high 12 
school students. Emergency response times are worrisome, as emergency assistance 13 
travels at some distance from Fort St. John, Fort Nelson, or Chetwynd. The community 14 
of Prophet River First Nation has a substandard water system. 15 


Table 30.20 provides a summary of infrastructure and services of or used by Doig River 16 
First Nation, Halfway River First Nation, Prophet River First Nation, and West Moberly 17 
First Nations, including where these services are accessed. 18 


Table 30.20 Physical and Social Infrastructure in First Nations Communities 19 
(2012) 20 


Infrastructure/Service Doig River First 
Nation 


Halfway River 
First Nation 


Prophet River 
First Nation 


West Moberly 
First Nations 


Daycare Yes, on reserve Yes, on reserve No Yes, on reserve 
Recreation centre Gym and rodeo 


grounds 
Gym and rodeo 
grounds 


Gym and rodeo 
grounds 


No 


Fire hall No No No, volunteer fire 
department 


No 


Police station No, services out 
of Fort St. John  


No, services out of 
Fort St. John 


No, services out of 
Fort St. John. 
Visits from Fort 
Nelson RCMP. 


No, services out of 
Chetwynd 
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Infrastructure/Service Doig River First 
Nation 


Halfway River 
First Nation 


Prophet River 
First Nation 


West Moberly 
First Nations 


Health centre Yes, health 
department and 
care on-site. 
Part- time 
employee and 
visiting nurse 
and/or doctors 
weekly. Regular 
clinics for 
diabetes 
management, 
HIV, and 
mammograms. 


Yes, health 
department and 
care on-site. One 
full-time 
employee. Visiting 
nurse and/or 
doctors weekly. 
Regular clinics for 
diabetes 
management, HIV, 
mammograms, 
and specialty 
clinics throughout 
the year. 


Yes, health 
department and 
care on-site. One 
full-time 
employee. Visiting 
nurse and/or 
doctors weekly. 
Regular clinics for 
diabetes 
management, 
HIV, 
mammograms, 
and specialty 
clinics throughout 
year. 


Yes, health 
department and 
care on-site. Three 
full-time 
employees. 
Visiting nurse 
and/or doctors 
weekly. Regular 
clinics for diabetes 
management, HIV, 
mammograms, 
and specialty 
clinics throughout 
year. Healthy 
meals program. 


School No, students 
bused to Upper 
Pine School 


No, school closed. 
Students attend 
Upper Halfway 
School. 


Yes, on reserve. 
Meal program. 


No, students 
bused to Moberly 
Lake School or 
Chetwynd 


High school Students attend 
school in Fort St. 
John 


Students attend 
school in Fort St. 
John 


Students attend 
school in Fort 
Nelson 


Students attend 
school in 
Chetwynd 


Aboriginal language 
instruction 


Yes, Elders 
participate in 
Beaver language 
program  


Yes, Elders 
participate in 
Beaver language 
program  


Yes, Elders 
participate in 
Beaver language 
program  


Yes, Elders 
participate in 
Beaver language 
program  


Water treatment facility 
(portable water) 


Unknown; there 
is a double 
lagoon sewage 
treatment facility 
reported to be 
working well 


Not on-site, no 
information 
available 


1989 pumphouse 
and do chlorine 
injection when 
needed – only 
once in 20 years 


Since 2011 floods, 
water has been 
trucked in from 
Chetwynd 


Cultural centre Administrative 
and Cultural 
Centre on-site 


No New 
administration and 
meeting hall 
completion in 
2012 


No 


Library Museum and 
library in 
administration 
building 


No Library in 
administration and 
meeting hall 


No 


Grocery store (nearest 
full-service grocery 
store) 


Convenience 
store. Nearest 
full-service 
grocery store in 
Fort St. John. 


No. Nearest full-
service grocery 
store in Fort St. 
John. 


Convenience 
store. Nearest full-
service grocery 
store in Fort 
Nelson. 


Convenience 
store. Nearest full-
service store in 
either Chetwynd or 
Hudson’s Hope. 


Gas station (nearest 
gas station) 


No Nearest gas 
station at Mile 101 


On-site, but 
irregular hours 


Nearest gas 
station in Saulteau 
First Nations 
community 
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Infrastructure/Service Doig River First 
Nation 


Halfway River 
First Nation 


Prophet River 
First Nation 


West Moberly 
First Nations 


All-season road access 
and distance to 
nearest centre 


73.5 km from 
Fort St. John, 
primarily paved 


130.5 km from 
Fort St. John, 
paved 


85 km from Fort 
Nelson, paved 
highway 


34.9 km from 
Chetwynd and 
32.5 km from 
Hudson’s Hope, 
paved highway 


Main community 
location 


Doig River No. 
206 


Halfway River No. 
168 


Prophet River No. 
4 


West Moberly No. 
168A 


NOTE: 1 
Sources: First Nations Community Baseline Reports (Volume 3 Appendix B First Nations Community Baseline Reports, 2 
Part 7 Community Baseline Information and EIS Integration Summary Table for Doig River First Nation, Halfway River 3 
First Nation, Prophet River First Nation, West Moberly First Nations) 4 


 Doig River First Nation 30.3.10.15 


Doig River First Nation members indicate gaps in local health care and community 6 
support services. Doig River, like other small and relatively remote communities, 7 
experiences challenges recruiting and retaining qualified staff to provide health and 8 
social services and programs in the community. As a remote community, truck 9 
ambulance service can take up to an hour and 15 minutes to access its community.  10 


Road access into Doig, which started in the early 1970s, has altered this once-remote 11 
community and, while it brought benefits, it also increased access to alcohol and illegal 12 
drugs. Some people cite alcohol and substance abuse in the community as a factor in 13 
their decision to move off-reserve. Other issues related to health and wellness cited by 14 
community members are allergies and asthma and other respiratory ailments, which are 15 
attributed to nearby oil and gas development. 16 


Modern conveniences are relatively new to Doig River. Most homes in Doig River first 17 
received running water and central heating in the 1980s. The community experiences 18 
frequent power outages. 19 


In 2011, Doig River First Nation celebrated the arrival of high-speed Internet in the 20 
community. The community is equipped with heat, hydro, and water utilities, and is also 21 
equipped with garbage collection and sewer services. As of 2003, the community’s 22 
sewage system, a double lagoon/wetland treatment facility, was described as working 23 
well.  24 


 Halfway River 30.3.10.225 


Although Halfway River First Nation has a health centre, which is viewed as instrumental 26 
in helping improve the community’s overall quality of health, there are still limited health 27 
services here, as well as people to staff them. Nurses with more specialty training are 28 
perceived to be needed.  29 


Lack of social services requires community members to travel to access services as well 30 
as for groceries and basic necessities. Transportation and lack of money are barriers, 31 
both to accessing services and to meeting basic needs. With the remoteness of the 32 
community, lack of nearby services, and increased industrial pressure, people are 33 
concerned about emergency response, should any problems arise.  34 
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Students in grades 7 to 12 are required to travel to Fort St. John. Some make a daily 1 
three-and-a-half-hour commute, but most board at the First Nation’s expense in Fort 2 
St. John.  3 


There are substantial limitations to the infrastructure and services in this remote 4 
community, including minimal road maintenance in winter, no store, no fire hall, and an 5 
unstaffed police station. The community water supply draws directly from the rivers and 6 
is pumped, untreated, to houses. This community receives weekly shipments of bottled 7 
water at reported expenditures in the range of $30,000 to $40,000 per month.  8 


 Prophet River First Nation 30.3.10.39 


Prophet River First Nation is a remote community situated 350 km north of Fort St. John 10 
and 91 km south of Fort Nelson. 11 


Health, wellness and social services available to the people of Prophet River First Nation 12 
on-reserve are limited; approximately once per month, a nurse from the Northern Health 13 
Authority visits the community.  14 


There are no licensed daycare facilities in the community.  15 


Prophet River First Nation ostensibly has an on-reserve police program with an RCMP 16 
office at the Health Centre but, the RCMP reportedly has a limited presence in the 17 
community and provides services from Fort Nelson (Volume 4 Appendix B First Nations 18 
Community Baseline Reports, Part 7 Community Baseline Report and EIS Integration 19 
Summary Table for Doig River First Nation, Halfway River First Nation, Prophet River 20 
First Nation, West Moberly First Nations).  21 


Students in grades 7 to 12 are bused to Fort Nelson and community members have 22 
expressed concerns that attending school in Fort Nelson keeps children away from their 23 
community too long during the regular school seasons. 24 


 West Moberly First Nations 30.3.10.425 


High school students attend Chetwynd Secondary School. There has been a slight 26 
improvement in the high school graduation rate for community members over time, but 27 
their graduation rate remains below Chetwynd Secondary School’s average rate.  28 


In terms of adult education, West Moberly First Nations members attend adult education 29 
programs at Muskoti Learning Centre (Saulteau First Nations),or Northern Lights College 30 
in Chetwynd or Hudson’s Hope. Large numbers of members apply for and receive 31 
post-secondary funding from the First Nation each year.  32 


30.4 Effects Assessment  33 


The potential to adversely affect community infrastructure and services is assessed by 34 
taking into account the potential for the Project to result in changes to the following key 35 
aspects:  36 


• The demand for or provision of health and social services, emergency, education, 37 
and community services and facilities  38 


• Specific displacement or effects to infrastructure, such as sewer and water systems 39 
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 The results of the assessment of the Project on population and demographics were 1 
used to assess the effects on community infrastructure and services 2 


The Population and Demographic Effects Assessment (Volume 4 Section 28) 3 
summarizes the projected population change in the LAA and in Fort St. John attributable 4 
to the Project and also includes a future population forecast without the project (base 5 
case) and with the base case forecast included in Table 30.21 below. Population change 6 
would be due to the following: 7 


 Direct workers and their dependents not living in on-site accommodations, as well as 8 
indirect and induced workers and their dependents living in the community. This 9 
group would become local residents for the duration of their employment on the 10 
Project 11 


 Direct workers living in on-site accommodations. This group would be temporary 12 
residents 13 


Projected population change attributable to direct, indirect and induced workers and their 14 
dependents living in LAA communities and Fort St. John are presented in Table 30.21. 15 


The incremental change in population over the base case highlights how the demand for 16 
community infrastructure and services would change during the construction phase of 17 
the Project, and differ from what is currently anticipated with the key effects including the 18 
following: 19 


 Peak change as measured by the absolute change in population attributable to the 20 
Project would be in Year 5, when the LAA would have an additional 1,6138 people, 21 
with 877 1,096 of this total residing in Fort St. John  22 


 Peak change, as measured by the annual change in population attributable to the 23 
Project, would be in the second year of construction, when the LAA population would 24 
grow by 2.8% (versus 2.0% in the base case), and Fort St. John would grow by 3.5% 25 
8% (compared to 2.3% in the base case) 26 


 The main period of adjustment for communities and service providers would be in the 27 
first two years of construction, when the rate of change would be the greatest 28 


The number of direct workers residing in on-site accommodations is presented in 29 
Table 30.22. The peak effect would be in Year 5, when there would be an average 30 
annual occupancy of 1,372 workers.  31 
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Table 30.21 Project’s Population Increment Relative to Base Case Population, 1 
LAA and Fort St. John 2 


Population 
Change 


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


LAA 
Base Case 65,890 67,232 68,610 69,953 70,588 71,190 71,780 72,263 73,093 73,919 
Annual change (%) N/A 2.0% 2.0% 2.0% 0.9% 0.9% 0.8% 0.7% 1.1% 1.1% 
Project Incrementa N/A 300 788 1,013 1,045 1,317 1,613 1,508 1,191 513 
Project Case N/A 67,532 69,398 70,966 71,633 72,507 73,393 73,771 74,284 74,432 
Annual change (%) N/A 2.5% 2.8% 2.3% 0.9% 1.2% 1.2% 0.5% 0.7% 0.2% 
Fort St. John 
Base Case 21,402 21,923 22,438 22,688 22,928 23,161 23,365 23,701 24,047 24,390 
Annual change (%) N/A 2.4% 2.3% 1.1% 1.1% 1.0% 0.9% 1.4% 1.5% 1.4% 


Project Increment N/A 
163 
204 


429 
535 


551 
689 


568 
710 


717 
895 


877 
1,096 


820 
1,025 


648 
810 


279 
348 


Project Case N/A 
22,086 
22,127 


22,867 
22,974 


23,239 
23,377 


23,496 
23,638 


23,877 
24,056 


24,242 
24,461 


24,521 
24,726 


24,695 
24,857 


24,668 
24,738 


Annual change (%) N/A 
3.2% 
3.4% 


3.5% 
3. 8% 


1.6% 
1. 8% 


1.10% 
1. 1% 


1.6% 
1. 8% 


1.5% 
1. 7% 


1.2% 
1. 1% 


0.7% 
0. 5% 


-0.1% 
-0. 5% 


NOTES: 3 
 Peak population change 4 
 Peak population increment 5 
a Includes direct, indirect and induced workers and their families living in communities. Does not include workers living in 6 


on-site accommodations 7 
See Volume 4 Appendix A Social Assessment Supporting Documentation, Part 3 Population Effects Model for detailed 8 
methodology on population forecasts 9 
N/A – not applicable 10 
Source: BC Stats (2011)  11 


Table 30.22 Direct Workers Living in On-Site Accommodations 12 


Workforce 
Numbers 


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


Number 145 502 683 661 792 1,372 1,227 768 233 


New residents who would take up direct construction employment opportunities (and 13 
other employment opportunities created by residents leaving their current jobs to take up 14 
indirect and induced employment opportunities), and who would reside in LAA 15 
communities (some with dependents) would result in a proportional increase in demand 16 
for community services, as they would be of similar demographic composition as existing 17 
residents. 18 


Communities and agencies would be required to respond to in-community population 19 
growth from the Project and the demand for services. The major adjustment would be in 20 
the first two years of construction, after which the change in population moderates and 21 
the differences between the Project and Base Case conditions would attenuate.  22 


The workers taking on-site accommodation would place minimal demand on most 23 
community services, as they would either have their local living requirements met by the 24 
camp facilities (water, sewer, recreation), or they would continue to access services from 25 
their permanent place of residence outside the LAA or through on-site services for 26 
workers provided by BC Hydro and its contractors.  27 


In addition to the population effects, BC Hydro and its contractors would also create 28 
demand for some services associated with emergency services associated with 29 
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construction activities and increased traffic volumes (refer to Volume 4 Section 31 1 
Transportation).  2 


As noted in the Volume 4 Section 29 Housing, 90% of all workers who would reside 3 
in-community would do so in Fort St. John, Taylor, and Electoral Area C of the PRRD, 4 
due to proximity of these communities to the Project work sites. 5 


30.4.1 Effects Assessment – Construction – Change in Demand for or 6 
Provision of Services 7 


 Health and Social Services 30.4.1.18 


New residents living in communities would require health and social services similar to 9 
what existing residents use. Upon arrival, they would seek out family doctors, family 10 
dentists, optometrist, other health care specialists and services, and daycare facilities. 11 
Accidents and emergencies would increase demand in acute and emergency care 12 
wards. In addition, some individuals and families would arrive in the community without 13 
work, adequate finances, or local support, which would lead to an increase need for 14 
social services (refer to Volume 4 Section 29 Housing). Most of the new demand would 15 
be concentrated in the Fort St. John area. However, as Northern Health’s integrated 16 
health care delivery model would channel demand to where there is available capacity, 17 
Dawson Creek would experience a rise in demand for some services as well.  18 


Workers living in on-site workforce camps would not have the same need for services as 19 
residents would, since the workers would retain access to health and social services in 20 
their home communities during shift rotation. However, they would require periodic 21 
access to health and social services during their time in the LAA. Emergency and acute 22 
care services would see the greatest increase in demand, but mental health, drug 23 
addiction, and diagnostic services would also be utilized (Nichols Applied Management 24 
2007).  25 


The anticipated response from service providers to the Project’s population change 26 
would vary: 27 


• Several general practitioners in the LAA and Fort St. John are accepting new 28 
patients. The increase demand attributable to the Project would be absorbed by 29 
expanded patient lists or by the establishment of new practices. 30 


• Most dentists in Fort St. John are also accepting patients, although some are coming 31 
close to retirement and new recruits could be required in the coming years to 32 
maintain current dental service levels.  33 


• Optometrists in the LAA are taking new patients in 2012, but this may change over 34 
time.  35 


• Northern Health promotes health and provides health services for northern 36 
communities. Northern Health would plan for increased levels of health services in 37 
consideration of Project related new permanent residents in the area, and need for 38 
potential emergency or hospital care for the on-site workforce. 39 


• Licensed daycare spaces in the Fort St. John area are limited, while the availability 40 
of the unlicensed daycares in the LAA is unknown. In addition, there are waiting lists 41 
to access child development services in the Fort St. John area. 42 
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 Emergency Services 30.4.1.21 


The Project would increase population-based demand for firefighting services, 2 
ambulance services, and policing services.  3 


Firefighting services would see increased demand proportionate to population growth, as 4 
would fire departments providing rescue response services for motor vehicle accidents. 5 
Ambulance service would see increase in demand proportionate to population growth 6 
and road usage. Project work site accidents would be primarily addressed by private on-7 
site first aid and medical transport. Policing and court services would see an increased 8 
caseload and traffic enforcement activities would be proportionate to the increase in 9 
population and road usage.  10 


Emergency service providers plan and budget according to changing population 11 
forecasts and the demand they see on services. They are publicly funded and would, in 12 
the course of normal planning, including population projections, adjust to the new 13 
demand in accordance with service plans, agreements, and partnerships.  14 


Local fire departments in the LAA are first responders to motor vehicle accidents, and 15 
the Project is estimated to result in approximately 29 motor vehicle accidents total or 16 
approximately 4 collisions per year during the construction phase of the Project 17 
(Volume 4 Appendix B Project Traffic Analyses Report). While the Provincial Emergency 18 
Program pays a small per diem to cover the cost of emergency rescue by local fire 19 
departments outside of their fire service area, it does not cover the full cost of providing 20 
this service. 21 


The Project demand on the British Columbia Ambulance Services (BCAS) would not 22 
result in a noticeable change in the demand on ambulance services in the LAA. BCAS 23 
would incorporate the projected population and Project activities into their planning and 24 
budgeting process. 25 


While the caseload on Fort St. John’s municipal RCMP has been declining, it remains 26 
above the provincial average and the demand on policing services remains high. Any 27 
increase brought on by the Project would require incremental resources in order to not 28 
further increase caseloads.  29 


 Education Services 30.4.1.330 


In-migrating families with children would utilize the existing public and private schools, 31 
thereby increasing student enrolment. Workers seeking to upgrade their skills, as well as 32 
some spouses or adult children seeking further training, would also attend post-33 
secondary institutions in the LAA. 34 


In Year 0, an estimated 52 new school-age children between the ages of five and 17 35 
would arrive in the LAA. This number would increase annually to a peak of 281 in Year 5 36 
of construction, and then taper off to 89 school-age children in Year 8 (Table 30.23).  37 


The trend in preschool children is expected to be the same, with 21 children between the 38 
ages of 0 and 4 arriving in Year 0. This would peak in Year 5 at 114, and then decline 39 
annually to reach 36 in Year 8. 40 
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Table 30.23 Incremental Population and Number of New School-Age Children 1 
During Project Construction 2 


Year Population Increment in LAA 
due to the Projecta b 


Estimated Number of School-Age Children 


Preschool 
(0–4 Years) 


School Age 
(5 to 17 Years) 


Total 


Year 0 300 21 52 73 
Year 1 788 55 137 192 
Year 2 1,013 71 176 247 
Year 3 1,045 74 181 255 
Year 4 1,317 93 228 320 
Year 5 1,613 114 281 395 
Year 6 1,508 107 263 369 
Year 7 1,191 85 208 293 
Year 8 513 36 89 125 
NOTES: 3 
a Population forecasts from the Population and Demographics Assessment (Volume 4 Section 28) 4 
b Non-camp population living within LAA 5 
Based on the residency assumptions, most of the new school-age children would reside 6 
in Fort St. John, Taylor, and Electoral Area C, therefore the increase in student 7 
enrolment would occur almost entirely within SD 60.  8 


Assuming an average class size of 25:1, the addition of 52 children into the school 9 
system in Year 0 would have an aggregate effect of about two additional classrooms in 10 
the SD; however, new enrolments are likely to be spread across multiple schools and 11 
would result in the addition of one or two children to some classrooms throughout the 12 
LAA. The combined effect at the LAA level would be an increase of approximately 0.9% 13 
of total enrolment from the 2010–2011 school year.  14 


In subsequent years, as enrolments rise, more classroom spaces would be required. 15 
The aggregate effect of the Project on SD resources, based on a predicted 281 16 
enrolments in Year 5, would be 11 new classrooms. However, given that continued 17 
steady economic growth is anticipated in SD 60 during the next decade, the Project-18 
related effects on education demand could be seen to accelerate what is forecast to 19 
occur in the longer term. As public education is funded based on capital and operating 20 
needs, with adequate information from BC Hydro about the timing of the Project, SD 60 21 
would be able to prepare to develop and expand their programs to meet local needs, 22 
given their need to plan for a population growth scenario with or without the Project.  23 


Rising enrolments during construction could be managed in some schools by increasing 24 
class sizes; at other schools, it might require additional teaching and staff resources. If 25 
there is a high proportion of kindergarten or English as a Second Language students, 26 
the actual ratio of children to classrooms could be smaller than 25:1, with a 27 
corresponding increase in the need for teachers and resources. The SD would be 28 
required to coordinate its resources and staffing capacity to meet this additional demand.  29 


While new students would also move into SD 59, numbers are expected to be smaller. 30 
Given the excess capacity in this SD, the SD would be able to accommodate the new 31 
students. It is unlikely that children would be bused from SD 60 to SD 59, given the 32 
distance. 33 
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According to post-secondary education providers interviewed, the demand for 1 
post-secondary training by workers and their family members would grow, both in the 2 
trades required by the Project, and in other unrelated fields where spouses or children 3 
may seek education. UNBC and NLC would experience increased enrolments in trades 4 
training and in other adult and continuing education programs. With adequate 5 
information from BC Hydro about the timing of the Project, these institutions would be 6 
able to prepare to develop and expand their programs to meet local needs. 7 


 Municipal (Community) Services 30.4.1.48 


30.4.1.4.1 Recreation and Leisure 9 


Project demand for recreation and leisure services would be greatest in the communities 10 
that experience the largest share of the LAA population increase. Facilities with existing 11 
constraints, including the Fort St. John swimming pool, soccer pitches, ball fields and ice 12 
rinks, would continue to experience shortages at peak demand hours. Even with the 13 
completion of the Pomeroy Sports Centre with its two ice sheets, demand for ice time 14 
continues to exceed capacity during peak periods.  15 


In Taylor, the community golf course could financially benefit from more use (District of 16 
Taylor, Parks and Facilities Director 2012 pers. comm.). Like Fort St. John, ice time at 17 
the Taylor arena is often fully booked during peak hours in the winter, and any additional 18 
increase in demand would put further pressure on prime ice times. This may displace 19 
residents unless mechanisms were in place to prioritize use by permanent residents. 20 
The temporary pool set up by the municipality in 2012 was not able to operate the full set 21 
of hours, as they could not find enough qualified lifeguards; however, with proper 22 
staffing, this facility could readily meet additional demand from users (District of Taylor, 23 
Public Works Superintendent 2012 pers. comm.). 24 


Dawson Creek operates a similar set of recreation amenities as Fort St. John and is 25 
positioned to accommodate new demand in the coming years (City of Dawson Creek, 26 
Director of Community Services 2012 pers. comm.). 27 


Chetwynd could accommodate expanded use of sport venues and recreation facilities. 28 
The exception would be around peak demand hours for ice rink times, as these are 29 
consistently fully utilized (District of Chetwynd, Chief Administrative Officer 2012 pers. 30 
comm.).  31 


30.4.1.4.2 Solid Waste Management 32 


The Project would generate solid waste that would enter the PRRD’s waste system, 33 
mainly the Fort St. John landfill. BC Hydro would be responsible for preparing a plan to 34 
manage its waste. For residential waste, BC Hydro would pay tipping fees for the 35 
disposal of waste associated with construction camps. The resident population working 36 
directly or indirectly on the Project would pay utility fees to cover costs of garbage 37 
collection and disposal.  38 


The waste volume generated by the Project would not materially affect the life of the 39 
landfill (PRRD, Manager of Solid Waste Services 2011 pers. comm.), as they have 40 
recently updated the plan for the Fort St. John’s landfill life.  41 
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30.4.1.4.3 Sewer and Water Infrastructure 1 


Project demand would result in increased utilization of sewer and water infrastructure 2 
proportionate to the population increase in the LAA. All communities in the LAA are 3 
continually reviewing their sewer and water capacity to meet the current population and 4 
business demands and to prepare for future demand. All changes to current discharge 5 
permits for sewer systems are regulated by the province. In addition, upgrades are being 6 
made to ensure that quality and safe systems are in place. New water and sewer lines 7 
would be covered by development cost charges in Fort St. John, with infill and existing 8 
development sites reducing the demand for new lines in other communities.  9 


The following summarizes projected capacity and associated planned upgrades to solid 10 
waste and water infrastructure in potentially affected LAA communities:  11 


• Fort St. John – Water meters and water conservation efforts could support an 12 
additional 2,450 homes at the current water usage levels. Recent upgrades to the 13 
sewage system are anticipated to accommodate population, industrial, and 14 
commercial growth until 2023.  15 


• Taylor – Modelling scenarios are being prepared to determine how much growth 16 
could be accommodated with the existing water system. Taylor’s sewer system could 17 
support more residents, with the precise number of new residents dependent on the 18 
type of housing that would be constructed. 19 


• Charlie Lake – Planned sewer upgrades are projected to accommodate 170 new 20 
residences. 21 


• Hudson’s Hope – The water system can accommodate a population of between 22 
2,500 and 3,000 people. However, the sewer system is at capacity, with planned 23 
expansion in place to accommodate a population of upwards of 6,000 residents. 24 


• Dawson Creek – Water infrastructure investment plans are projected to 25 
accommodate population growth over the next 20 years at an annual rate of 0.4%. 26 


• Chetwynd – Planned upgrades to Chetwynd’s water and sewer system are projected 27 
to accommodate between 100 and 500 new residences. 28 


30.4.1.4.4 Aboriginal Peoples and Communities 29 


The increased demand on services and facilities described in Section 30.4.1 applies to 30 
Aboriginal people living both off- and on-reserve in the LAA. As illustrated in 31 
Section 30.3.10, members of Doig River First Nation, West Moberly First Nations, 32 
Halfway River First Nation and Prophet River First Nation travel to the nearest urban 33 
centre for services, including health care and education, as well as groceries. With the 34 
exception of West Moberly First Nations, they all rely on policing and emergency 35 
services from Fort St. John.  36 


Of particular concern to First Nations in the LAA is the ability of firefighting, ambulance, 37 
and policing services to respond to increased crime and accidents associated with in-38 
migration. While demand for services will increase, it is anticipated that service providers 39 
in the LAA will respond and adapt to the rise in population and associated pressures on 40 
services. 41 
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The demand for on-reserve services also has the potential to increase. First Nations 1 
may choose to return to their home community in search of project-related employment 2 
or in response to the increased cost of accommodation associated with the rise in 3 
demand for rental accommodation in Fort St. John during construction. This is of 4 
concern to First Nations communities, given the existing constraints on health and social 5 
services on reserve. This issue is discussed in the context of population effects and 6 
housing in Volume 4 Section 29 Housing. 7 


30.4.2 Mitigation Measures – Construction – Change in Demand for or 8 
Provision of Services 9 


The following measures will be implemented by BC Hydro to mitigate potentially adverse 10 
project effects on community infrastructure and services: 11 


Health and Social Services: 12 


• Work with Northern Health to plan for appropriate health care services for Project 13 
workforce, including camp residents; on-site health care for all workers residing in 14 
camps would include a combination of: 15 


o Physician care 16 


o On-site nurse or nurse practitioner care 17 


o Coordination on program delivery (i.e., Employee Assistance Program, men’s 18 
health programs) 19 


• Support Northern Health and partner agencies in planning for anticipated changes in 20 
resident population, by communicating workforce schedules, in-community 21 
population forecasts, housing plans, and on-site medical and social services 22 


• Support Northern Health initiatives as they develop approaches for delivery of health 23 
services for camp workers 24 


• Provide new families with a local information package about health, education, and 25 
social services 26 


• Provide additional daycare spaces in the Fort St. John area to increase spousal 27 
participation in the labour market 28 


Emergency Services: 29 


• Provide on-site emergency services to minimize the need for community-based 30 
services. This will include: 31 


o Security services that support compliance and enforcement of all camp and 32 
construction policies relating to the terms of employment 33 


o Firefighting services for all project construction activities and work sites  34 


o First aid and medical transport for medical emergencies at the on-site 35 
accommodations and work sites  36 


• Implement policies on safe living and work environment 37 


• Implement traffic management plans (see Volume 5 Section 35 Summary of 38 
Environmental Management Plans)  39 
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• Work with local fire departments to identify incremental demands on emergency 1 
rescue services, and provide funding to local governments for accident coverage 2 
during Project construction  3 


• Work with the RCMP to identify incremental demands on policing services, and 4 
provide direct funding to the RCMP in the LAA to cover identified increases during 5 
Project construction 6 


• Develop emergency service provider site access protocols to enable safe site access 7 
during construction and operations 8 


• Work with emergency service providers to plan for and adjust to anticipated changes 9 
in resident population and new service demands by communicating workforce 10 
schedules, in-community population forecasts, housing plans, and on-site 11 
emergency services 12 


• Develop and update Project emergency plans, including integration with existing 13 
BC Hydro Peace River generating facilities during Project construction 14 


Education Services: 15 


• Work with School Districts 59 and 60 to plan for and adjust to anticipated changes in 16 
resident population and potential new enrolments by communicating in-community 17 
population forecasts 18 


• Work with School Districts 59 and 60, and with Northern Lights College to identify the 19 
number of foreign worker hires and the potential need for in-community education 20 
services to match their skills to Project requirements 21 


• Communicate with School Districts 59 and 60 and post-secondary institutions about 22 
expected deficits in the local labour pool and how education providers can tailor high 23 
school and post-secondary apprenticeship programs to help meet these needs 24 


• Continue to participate in and support northern training initiatives, including 25 
participation on Northern Opportunities and financial support to Northern Lights 26 
College Foundation for funding student bursaries 27 


Municipal Services: 28 


• Recreation and Leisure Services: 29 


o Provide recreation facilities and programs on-site at the camps to minimize 30 
worker use of community services and facilities 31 


o Work with the City of Fort St. John to resolve local concerns about potential use 32 
of community recreation or leisure facilities by the Project workforce  33 


• Solid Waste Management: 34 


o Develop and implement a construction waste management plan that integrates 35 
waste reduction, recycling and reuse standard practice, in coordination with the 36 
PRRD municipal waste management plan (see Volume 5 Section 35 Summary of 37 
Environmental Management Plans) 38 


• Water and Sewer Management:  39 
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o Work with local governments to plan for and adjust to anticipated changes in 1 
resident population by communicating workforce schedules, in-community 2 
population forecasts, and housing plans 3 


Aboriginal Peoples and Communities: 4 


• Mitigation measures identified in Section 30.4.2 have general applicability in the LAA, 5 
and will therefore also avoid adverse effects on Aboriginal people living in Fort St. 6 
John and other urban centres that will see a rise in population related to the Project.  7 


30.4.3 Effects Assessment – Construction – Infrastructure Displacement  8 


Municipal infrastructure along the Peace River would be displaced, either as a result of 9 
Site C reservoir inundation or long-term slope erosion within the erosion impact line. 10 
These are known locations. 11 


 Hudson’s Hope Water and Sewage Facilities 30.4.3.112 


With the filling of the Site C reservoir, the Hudson’s Hope water intake, pumping station, 13 
and treatment plant would be inundated, and would need to be rebuilt in a new location. 14 
There could also be potential effects on the sewage settling ponds due to bank erosion, 15 
or due to a change in groundwater conditions at the time of reservoir filling. The 16 
Hudson’s Hope shoreline protection would be designed to address the potential for 17 
erosion at this site.  18 


Site specific changes to groundwater elevation would be determined through 19 
observation and measurement at that location, after reservoir filling, and if required 20 
suitable mitigation would be identified.  21 


 Charlie Lake Sewage Outfall  30.4.3.222 


The lower portion of the Charlie Lake outfall into the Peace River would be inundated by 23 
the Site C reservoir. The effects of inundation may result in functional loss and/or a 24 
change to discharge requirements. In the portion of the outfall above the inundation of 25 
the Site C reservoir, there could be bank erosion within the the erosion impact line.  26 


Site specific effects on the Charlie Lake outfall infrastructure and function would be 27 
determined through further technical analysis, and if required suitable mitigation would 28 
be identified, prior to inundation. 29 


 Fort St. John Wells and Intake  30.4.3.330 


Fort St. John draws water from wells at river level, fed by an aquifer located below in 31 
Peace River near the proposed Site C dam site. The well system is connected to the 32 
City by a 12 km line to the City. Potential concerns with this water system are associated 33 
with Project operations, and include impeded access to the wells at high water levels, ice 34 
cover at the site, and potential changes in flow rate and availability from the aquifer. 35 
Each of these events can already occur today, without the Project. 36 


Ice cover on the Peace River is not predicted to reach the location of the wells, therefore 37 
there would be no change in ice cover at the wells due to the Project. 38 


BC Hydro is proposing a minimum flow from Site C of 390 m3/s. While this is higher than 39 
the absolute minimum level experienced at the well sites today, it is expected that the 40 
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frequency of operations at this low flow / water levels would occur more often than today. 1 
Further technical analysis using existing or new well production data, would confirm if a 2 
reduction in well capacity and production would be likely, prior to Project operations. If 3 
required suitable mitigation would be identified, prior to Project operations.  4 


It is expected that the potential for extreme high water levels at this location would be 5 
less than today, but typical high flow / water levels would occur more often than today, 6 
which could further impede existing access difficultures to the well sites. Further analysis 7 
of the conditions under which these water levels would further impede access to the well 8 
sites would confirm this effect. If required suitable mitigation would be identified, prior to 9 
Project operations. 10 


 Taylor Wells and Water Intake 30.4.3.411 


Taylor has three water supply wells located on a small island in the Peace River 12 
opposite the confluence of the Pine River, downstream of the Site C dam site. Potential 13 
concerns with this water system associated with the Project include: low water levels 14 
could occur more often, which may affect well capacity and production; high water levels 15 
could occur more frequently, which limits access to the wells; and increased turbidity 16 
during Project construction could affect water quality from the wells (BC Hydro 2012). 17 
Each of these events can already occur today, without the Project. 18 


A review of information provided by Taylor confirms that well production does appear to 19 
decline with low flow in the Peace River. BC Hydro is proposing a minimum flow from 20 
Site C of 390 m3/s. While this is higher than the absolute minimum level experienced at 21 
the well sites today, it is expected that the frequency of operations at this low flow / water 22 
levels would occur more often than today, which may reduce well capacity and 23 
production. 24 


It is expected that the potential for extreme high water levels at this location would be 25 
less than today, but typical high flow / water levels would occur more often than today, 26 
which could further impede existing access difficultures to the well sites. In the past 27 
BC Hydro has considered requests from Taylor to reduce flows from Peace Canyon 28 
Dam to facilitate access to the well sites, when operationally or economically feasible. 29 
Further analysis of the conditions under which these water levels would further impede 30 
access would confirm this effect. If required suitable mitigation would be identified, prior 31 
to Project operations. 32 


During construction there could be increased levels of turbidity in the Peace River, and 33 
water quality would be managed through implementation of a Water Quality 34 
Management Plan. Potential effects of a change in sedimentation on well water quality is 35 
addressed in the Volume 4 Human Health Assessment. 36 


 First Nations Communities 30.4.3.537 


The communities of Doig River, Halfway River, Prophet River, and West Moberly are not 38 
expected to experience any change in water service or water quality. 39 
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30.4.4 Mitigation Measures – Construction – Infrastructure Displacement 1 


 General Population 30.4.4.12 


To mitigate effects on municipal infrastructure, BC Hydro will be responsible for the 3 
following: 4 


• Providing funds for the relocation or replacement of Hudson’s Hope water intake, 5 
pumping station, and treatment plant to meet the reasonable water supply needs of 6 
the residents and the District of Hudson’s Hope 7 


• Developing, with each respective municipality, an approach to determine or monitor 8 
effects of the Project on the Hudson’s Hope sewage lagoons, Fort St. John water 9 
supply, District of Taylor water supply and the PRRD’s Charlie Lake outfall. Based on 10 
the study or monitoring results, if adverse effects are identified, BC Hydro would 11 
implement appropriate mitigation measures to maintain functionality of these 12 
municipal systems. Mitigation measures may include relocation, replacement, or 13 
repair of the infrastructure as appropriate. 14 


 First Nations Communities 30.4.4.215 


No effects on water systems or water quality are expected for First Nation communities 16 
in the LAA, and therefore no mitigation is required. 17 


30.4.5 Summary of Effects Assessment and Mitigation Measures 18 


A summary of potential effects and mitigation measures for community infrastructure and 19 
services are shown in Table 30.24. 20 


With mitigation, there would be no residual effects on emergency, education, and 21 
municipal (community) services as collaborative planning, direct resourcing to service 22 
providers, replacement of displaced infrastructure, establishment of private services in-23 
camp and on-site, and application of safe living and work procedures and policies will be 24 
in place. There would be residual adverse effects on health and social services, with the 25 
greatest effects occurring to services where there are currently wait-lists to access 26 
programs and services, and where Northern Health experiences challenges in recruiting 27 
new health care specialists. Mitigation and forward planning for health and social 28 
services will limit adverse effects but challenges will remain. Therefore, the project effect 29 
on health and social services is considered further in the residual effects assessment. 30 
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Table 30.24 Project Effects and Mitigation Measures on Community 1 
Infrastructure and Services  2 


Project 
Phase 


Potential 
Effect 


Mitigation Measures Mitigation 
Effectiveness 


Responsibility 


Construction Change in 
demand for 
or provision 
of services 


Health and Social Services: 
• Provide health care services 


(doctor, nurse) for Project 
workforce 


• Provide Northern Health with 
actual workforce and camp 
population statistics to help plan 
for service levels 


• Provide new families with local 
information package about health, 
education, and social services 


• Provide daycare spaces in the City 
of Fort St. John area 


Increased demand 
on local health and 
social services 
would be addressed 
with in-camp 
services. Work with 
services providers 
and providing 
access for Project 
workforce and their 
families.  
 
Residual effects on 
Health and Social 
Services are 
anticipated. 


BC Hydro 


Emergency Services: 
• 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 
• Direct funding to detachments to 


support RCMP staff 
• Provide on-site first aid and 


emergency transport  
• Provide on-site firefighting services 
• Develop Project emergency plans, 


including integration with existing 
BC Hydro Peace River facilities  


Increased demand 
on Emergency 
Services would be 
addressed by 
providing on-site 
services and 
providing 
compensation for 
RCMP and fire 
rescue services. 
 
No residual effects 
on emergency 
services. 
 


BC Hydro 


Education Services: 
• Providing early notice to education 


institutions 
• Partner with education institutions 


on training 
• Support of Northern Opportunities 


Initiatives 


Early notice about 
population in-
migration will allow 
Ministry of 
Education to 
provide the required 
resources to meet 
additional 
enrolments. 
 
Working and 
communicating with 
local post-
secondary 
institutions will 
enable the latter to 
help fill local labour 


BC Hydro 
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Project 
Phase 


Potential 
Effect 


Mitigation Measures Mitigation 
Effectiveness 


Responsibility 


pool gaps. 
 
No residual effects 
on Education 
Services. 


Recreation and Leisure Services: 
• Provide recreation facilities and 


programming at the camps for 
workforce 


• Work with City of Fort St. John on 
potential workforce policies or 
agreements regarding use of 
community leisure and recreation 
facilities 


Increased demand 
on Recreation and 
Leisure Services 
would be addressed 
by providing on-site 
services and 
managing the use of 
local services by the 
in-camp workforce. 
 
No residual effects 
on Recreation and 
Leisure Services. 


BC Hydro 


Solid Waste: 
• Implement construction waste 


management plan, including waste 
reduction and recycling policies, 
and management of industrial 
waste 


• Coordinate waste management 
planning with PRRD 


• Deliver and stockpile landfill cover 
material for Fort St. John landfill 


BC Hydro would 
work with PRRD to 
manage solid waste 
associated with the 
project. 
 
No residual effects 
on Solid Waste 
services. 


BC Hydro 


Sewer and Water: 
• None required 


No residual effects 
on Sewer and 
Water. 


BC Hydro 


Displacement 
of 
Infrastructure 


Mitigation measures for Hudson’s 
Hope Water and Sewage Facilities; 
Charlie Lake Outfall; Taylor Wells and 
Water Intake: 
• Provide funds for the relocation of 


Hudson’s Hope water intake, 
pumping station, and treatment 
plant 


• Develop, with each municipality, 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 (production and 
access), and PRRD’s Charlie Lake 
outfall. 


• BC Hydro will implement 
appropriate mitigation measures to 
maintain functionality of these 
municipal systems if adverse 
effects are identified. 


Infrastructure 
impairment has 
been identified and 
compensation or 
mitigation measures 
implemented will be 
provided or 
undertaken 
 
No residual effects 
on Displaced 
Infrastructure.  


BC Hydro 


NOTE:  1 
N/A = not applicable 2 
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30.4.6 Other Mitigation Options Considered 1 


There were no other mitigation options considered by BC Hydro for effects on 2 
community infrastructure and services. 3 


30.5 Residual Effects 4 


30.5.1 Characterization of Residual Effects 5 


Residual adverse effects are the effects of the Project that may remain after taking into 6 
account the implementation of mitigation measures. Residual adverse effects are 7 
characterized according to the residual effects criteria and associated definitions in 8 
Table 30.25.  9 


Table 30.25 Characterization Criteria for Residual Community Infrastructure and 10 
Services Effects  11 


Criterion Description Quantitative Measure or Definition of 
Qualitative Categories 


Direction The ultimate long-term trend of the 
environmental, economic, social, heritage, 
or health effect (e.g., increase, decrease, or 
neutral) 


Adverse: condition of the VC is worsening in 
comparison to baseline conditions and trends 
Positive: condition of the VC is improving in 
comparison to baseline conditions and trends 


Magnitude The amount of change in a key indicator or 
variable relative to baseline case (low, 
moderate, high), consideration is given to 
factors such as background variation 


Low: effect occurs that is detectable but is within 
normal variability of baseline conditions 
Moderate: effect occurs that would cause an 
increase with regard to baseline but is within 
regulatory criteria 
High: effect occurs that would singly or as a 
substantial contribution in combination with other 
sources cause exceedances of regulatory criteria 
beyond the project boundaries 


Geographical 
Extent 


The geographic area in which an 
environmental, social, economic, heritage, 
or health effect of a defined magnitude 
occurs (site-specific, local, regional, 
provincial, national, international) 


Site-Specific: the expected measurable 
changes are within the project boundary 
Local: City of Fort St. John, districts of Taylor, 
Chetwynd, and Hudson’s Hope, and PRRD 
Regional: PRRD 


Frequency The number of times during a project or a 
specific project phase that an 
environmental, economic, social, heritage, 
or health effect may occur (e.g., once, daily, 
weekly, monthly or continuous) 


Once: occurs once 
Continuous: occurs on a regular basis and at 
regular intervals 


Sporadic: occurs rarely and at irregular intervals 
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Criterion Description Quantitative Measure or Definition of 
Qualitative Categories 


Duration The period of time required until the valued 
component returns to its baseline condition, 
or the effect can no longer be measured or 
otherwise perceived (short term, medium 
term, long term, permanent) 


Short-term: effect is limited to <1 year 
Medium-term: effect occurs >1 year but not 
beyond the construction of the Project 
Long-term: effect lasts beyond the construction 
phase and up to 10 years of the operations 
phase 
Far future: effect extends >10 years of the 
operations phase 


Reversibility The degree or likelihood to which existing 
baseline conditions can be regained after 
the factors causing the effect are removed. 
Effects can be reversible or irreversible.  


Effect reversible with reclamation and/or over 
time 
Effect permanent and cannot be reversed with 
reclamation and/or over time 


Context Capacity of socio-economic systems and 
processes to accept change, resilience, or 
the level of change relative to base case or 
base line variation typically experienced. 
The extent to which the area within which 
an effect may occur; has already been 
adversely affected by human activities; and 
is ecologically fragile and has little 
resistance and resistance to imposed 
stresses 


Low: effects occurs in environment of low 
resiliency and/or high vulnerability 
Medium: effects occurs in environment of 
moderate resiliency and/or moderate 
vulnerability 


High: effects occurs in environment of high 
resiliency and/or low vulnerability 


Level of 
Confidence 


Evaluation of scientific certainty one has in 
the review of project-specific data, relevant 
literature, and professional opinion; this 
includes the level of confidence in the 
assessment of direction, magnitude, 
duration, frequency, and reversibility. 


Low: assessment based on professional 
judgment and experience but hampered by 
incomplete understanding of cause-effect 
relationships and or lack of data 
Moderate: assessment based on professional 
judgment and experience, including a reasonable 
understanding of cause-effect relationships, and 
adequate data 
High: assessment based on professional 
judgement and experience, including a good 
understanding of cause-effect relationships and 
ample data 


Probability The likelihood that an adverse effect will 
occur (e.g., low, high or unknown) 


Low: past experience indicates that an effect is 
unlikely but could occur 
High: past experience indicates that an effect is 
highly likely to occur 
Unknown: past experience does not allow the 
determination of the effect’s probability 


 


Adverse residual effects on health and social services would be low in magnitude, since 1 
the change in demand would be measurable but not outside the experience of changes 2 
in population between 2006 and 2011, and within the parameters of growth anticipated 3 
by BC Stats and service agencies. Northern Health’s integrated health delivery means 4 
that health and social services across all communities in the LAA would be affected 5 
(geographical distribution would be local). Those communities close to the Project, 6 
including Fort St. John, PRRD Electoral Area C, and Taylor would be most affected by 7 
population demands on health and social services. Effects would be medium term in 8 
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duration, continuous throughout construction, and reversible as conditions revert to the 1 
base case at the end of construction.  2 


Health and social services are concentrated in Fort St. John and Dawson Creek and 3 
provide services for the LAA. The socio-economic context of health and social services 4 
is moderate (medium resiliency and vulnerability to change). Vulnerability is associated 5 
with the capacity of health and social services to make services available and meet local 6 
demand. Vulnerability of health and social services in the LAA is considered within the 7 
context of existing health and social service infrastructure and resourcing. With the 8 
population in the region and the two regional centres (Fort St. John and Dawson Creek) 9 
Northern Health has assembled considerable capacity within the LAA.  10 


The probability of adverse effects is low. This rating is based on the experience in the 11 
LAA with major development projects, and associated experience managing changes in 12 
population and demand for health and social services.  13 


The assessment of community infrastructure and services is based on population 14 
modelling, linking employment and labour market behaviour to final demand in 15 
communities near the Project. The service baseline is well documented. BC Stats 16 
population forecasts used in this assessment are the basis for planning by almost all 17 
agencies in the LAA, including Northern Health. For these reasons, the level of 18 
confidence in the prediction of effects is high. 19 


Table 30.26 summarizes Project residual effects on community infrastructure and 20 
services.21 
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Table 30.26 Characterization of Residual Community Infrastructure and Services Effects 1 


Activity Effect Residual Environmental Effect 


Direction Magnitude Geographic 
Extent 


Duration 
and 


Frequency 


Reversibility Social 
Context 


Level of 
Confidence 


Probability 


Construction Change in 
demand for 


Services 
(health and 


social 
services) 


Adverse Low Local (LAA) Medium term 
 


Continuous 


Reversible High (Fort 
St. John) 


 
Medium 
(Taylor, 
Area C, 


Hudson’s 
Hope) 


High Low 


Operations  None  N/A N/A N/A N/A N/A N/A N/A N/A 


NOTE: 2 
N/A = not applicable 3 
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30.5.2 Standards or Thresholds for Determining Significance 1 


Service providers respond continuously to changes in population, demographics, and 2 
demand through their capital and operating planning practices in order to meet service 3 
standards established by government. However, when the potential change in demand 4 
attributed to the Project exceeds recent historical or forecasted variations to the extent 5 
that access to and quality of services are less than base case conditions, or the services 6 
experience a further impairment in access or quality, effects attributable to the Project 7 
are considered significant.  8 


30.5.3 Determination of Significance of Residual Effects 9 


The increased Project demand for health services associated with the incremental 10 
population gain would not exceed recent experience in the LAA, nor would it create 11 
capacity issues with major facilities and services. However, it is expected to create 12 
additional demand where there are currently wait-lists to access programs and services, 13 
and where Northern Health experiences challenges in recruiting health care specialists. 14 
Peak demand and constraints would arise in health and social services, but these would 15 
be managed through adaptive management practices for balancing service demand and 16 
supply. Northern Health and other service providers in the LAA and Fort St. John would 17 
not experience effects that they have not regularly dealt with over the last decade with 18 
major development projects in oil and gas, forestry, mining, and energy.  19 


The regional forecast, without the Project, is for substantial population growth; therefore, 20 
the increased demand on the region’s community infrastructure and services will happen 21 
even without the Project. In effect, the Project would advance expected population 22 
growth, and the associated increased demand on infrastructure and services, by about 23 
two years. 24 


Each service area has specific governance and funding structure. For example 25 
education, and health and social services are primarily provincially funded in B.C., 26 
whereas sewer, water services and fire services are funded primarily at the local 27 
government level. Some services are jointly funded locally and provincially, such as 28 
policing.  29 


Project induced population increases that would affect provincially funded services 30 
would be expected to be met by provincial budget planning. The provision of forecast 31 
and actual labour information will help these agencies plan for the projected increases, 32 
alongside their usual sources of information for future planning. For example, Northern 33 
Health would be expected to plan for increased levels of health services in consideration 34 
of Project related new permanent residents in the area, and the need for potential 35 
additional hospital services for the on-site workforce. 36 


Project induced population increases would also result in a higher local tax base, which 37 
would support local governments in increasing their service levels. BC Hydro will 38 
continue discussions with local governments toward community agreements that will 39 
include consideration of any specific effects on their communities. Where the Project 40 
would displace or impair the functioning of municipal infrastructure, appropriate 41 
measures would be implemented to maintain the functionality of these systems. 42 
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Project effects on policing would be population based, as well as based on the Project’s 1 
increased use of roads, and the presence of the camp population. Therefore, BC Hydro 2 
will provide additional funds to support incremental policing requirements. 3 


In consideration of proposed mitigation, the expected population growth in the region in 4 
the absence of the Project, the limited duration of effects, and Northern Health’s 5 
experience in managing similar changes in demand for services in the recent past, 6 
residual adverse effects on community infrastructure and services are considered not 7 
significant.  8 


A summary of effects, mitigation, and significance rating analysis (summary statement) 9 
are presented in Table 30.27. 10 


Table 30.27 Summary of Assessment of Potential Significant Residual Adverse 11 
Effects 12 


Valued 
Component 


Project 
Phase 


Potential Effects Key Mitigation 
Measures 


Significance Analysis of 
Residual Effects 


(Summary Statement) 


Community 
Infrastructure 
and Services 


Construction  The Project would 
create incremental 
demand on local 
health and social 
services driven by 
increased in-
community 
population and 
camp workforce 
associated with the 
Project 


• Provide health care 
services (doctor, 
nurse) for Project 
workforce 


• Provide Northern 
Health with actual 
workforce and camp 
population statistics to 
help plan for service 
levels 


• Provide new families 
with local information 
package about health, 
education, and social 
services 


• Provide new daycare 
spaces in the City of 
Fort St. John area 


 


Not significant, as 
demand attributed to the 
Project does not exceed 
recent historical or 
forecasted variations  


30.6 Cumulative Effects Assessment 13 


The residual effect on health and social services would act cumulatively with any project 14 
that would affect the population of the LAA during the construction period, and that 15 
would have a residual effect on health and social services. The cumulative effects of 16 
projects drawing permanent population to the LAA are incorporated into population 17 
forecasts of the North Peace and South Peace Local Health Areas prepared by BC 18 
Stats, by including population from specific known projects. These forecasts are used by 19 
service providers and account for continued growth in the LAA for the foreseeable future 20 
due to economic activity of the Project as well as projects in the Project Inclusion List 21 
(Volume 2 Section 10 Effects Assessment Methodology).  22 


As such, an assessment of cumulative effects is embedded in the effects assessment for 23 
the Project. Additional consideration of projects in the Project Inclusion List for potential 24 
cumulative effects would result in double-counting, and therefore a cumulative effects 25 
assessment was not undertaken.  26 
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30.7 Monitoring and Follow-up 1 


No monitoring or follow-up is proposed. 2 


 
  3 
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31 TRANSPORTATION 1 


31.1 Approach 2 


Transportation infrastructure pertains to the system of roadway, rail, and air modes of 3 
travel. The Project construction phase would use existing roads and railways or develop 4 
new roads to move people, equipment, goods, and materials to and from construction 5 
and operational sites, potentially creating traffic delays and affecting road safety. 6 


There is a range of indicators that can be used to assess road transportation effects 7 
including traffic volumes, traffic counts, road accident rates, regional road restrictions, 8 
and rail movements. All of these factors ultimately affect road users by either changing 9 
the speed of travel or changing the conditions that may affect road safety. In order to 10 
simplify the analysis and focus on the direct Project effects of changes in road 11 
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 13 
traffic volumes and road traffic counts were considered in, and form the basis of, 14 
estimating traffic delays and the associated effects (Volume 4 Appendix B Project Traffic 15 
Analysis Report). Potential changes in road accident rates, expressed as collision 16 
frequencies, were also considered and are included in the Project Traffic Analysis 17 
Report. 18 


31.1.1 Regulatory and Policy Setting 19 


Two principal highway systems (Highways 97 and 29) connect the Project to the rest of 20 
British Columbia and Canada. These major routes, as well as other highways and rural 21 
roads in the region, are under the jurisdiction of the British Columbia Ministry of 22 
Transportation and Infrastructure (BCMoTI), subject to the provisions of the B.C. 23 
Transportation Act (2004). The Act governs public works related to transportation, as 24 
well as the planning, design, holding, construction, use, operation, alteration, 25 
maintenance, repair, rehabilitation, and closing of provincial highways. 26 


Municipalities are responsible for constructing and maintaining the local area road 27 
network within their boundaries. The road hierarchy within the network, which usually 28 
includes arterials, collectors, and local roads, is defined in the schedules to the 29 
municipality’s Official Community Plan.  30 


The forestry, oil and gas, and mining industries use and maintain a network of resource 31 
roads throughout the region. In B.C., resource roads are administered by a range of 32 
provisions found in several different provincial statutes. As of September 2012, the B.C. 33 
government was in the process of developing a single Act ─ the Natural Resource Road 34 
Act ─ that will define consistent regulations and responsibilities pertaining to use, 35 
construction, and maintenance. 36 


Transport Canada ensures compliance with federal safety standards and regulations of 37 
railway operations under the Railway Safety Act for rail transportation within B.C.  38 


Other key legislation that governs land-based transportation in British Columbia 39 
includes: 40 


• British Columbia Railway Act 41 
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• British Columbia Transit Act 1 


• Industrial Roads Act  2 


• Commercial Transport Act 3 


• Motor Vehicle Act 4 


• Transport of Dangerous Goods Act 5 


31.1.2 Key Issues and Identification of Potential Effects 6 


Project-related activity has the potential to adversely affect the transportation system 7 
within the local assessment area (LAA) by creating greater volumes of traffic and 8 
exerting more demand on the existing transportation infrastructure. On the road network, 9 
users could experience traffic delays and a higher incidence of collisions. Access to and 10 
egress from residential, commercial, and First Nations properties close to the affected 11 
roadways could also be impeded.  12 


Issues, concerns, and interests identified during consultation with the public, Aboriginal 13 
groups, and government agencies guided the scope of the transportation assessment 14 
(Volume 1 Section 9 Information Distribution and Consultation). A summary of key 15 
issues identified through consultation and the approaches used to address issues are 16 
outlined in Table 31.1. 17 


Table 31.1 Key Issues: Transportation  18 


Key Issues Approach to Addressing Key Issues 


Road transportation 
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 


 Upgraded Project design no longer requires a 
permanent crossing of the Peace River; a 
temporary construction bridge will be used during 
early construction 


 Traffic analysis undertaken to identify base case 
(future without Project) and future “with Project” 
forecasts of traffic volumes, and corresponding 
volume, delay, and safety effects (see Volume 4 
Appendix B Project Traffic Analysis Report) 


 Effects that relate to community or road users 
summarized in transportation analysis 


Interruption of resource industry trucks on Jackfish 
Lake Road due to road upgrades and Project 
traffic 
Traffic congestion and delays on the Jackfish 
Lake Road route to the south bank camp site 
Conflict with non-vehicular use of road system 
(e.g., pedestrian, cycle) 
Traffic congestion on local roads between Ft .St. 
John and the north bank camp site 
Slight traffic increase on Highway 29 related to 
minor camp and commuters driving to the dam 
site 
Traffic congestion and delays on Highway 29, 
Jackfish Lake Road, and north bank minor roads 
Delayed turning movements at intersections on 
Highway 97 in Fort St. John and on Highway 29 
South 
Standards to which Project-related road 
construction would be built 
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Key Issues Approach to Addressing Key Issues 


Impeded access to/egress from residences and 
businesses adjacent to affected routes 


 Issues were used to identify receptors of concern 
for inclusion in transportation analysis 


Non-road transportation 
Greater demand for air and bus transportation 
to/from the LAA 


 Issues informed analysis of air and bus 
transportation 


Potential for additional road delays caused by 
trains stopping in or passing through Chetwynd, if 
there is an increase in rail use 


 Issues were used to inform consultation with rail 
operator and subsequent analysis 


Safety 
Increase in risk of vehicular collisions  Road safety analysis undertaken as part of Project 


Traffic Analysis, to assess change in collision 
frequency on key routes in LAA 


Frequency and severity of fog and ice on highway 
and airport could increase, exerting new demands 
on regional transportation system 


 The potential for increases in fog frequency and 
density that may affect road safety were analyzed 
in relation to the formation of the reservoir and 
changes in downstream water temperature for 
sites along Highway 29 (Bear Flat, Farrell Creek, 
Halfway River/Attachie Flat, and Hudson’s Hope), 
and at the Highway 97 Bridge at Taylor (Volume 2 
Appendix K Microclimate Technical Data Report); 
results were assessed in relation to the Project’s 
effect on road safety 


 The potential for increases in fog frequency that 
may affect aviation visibility were assessed in 
Volume 3 Section 26 Navigation 


First Nation Concerns 
Increase in traffic and related effects (noise, 
smells, vibration, dust) in the various construction 
and borrow material locations (Project activity 
zones) may affect Treaty 8 First Nations' 
enjoyment of the land 
Increase in Project-related activity could affect 
harvesting success, as wildlife would be disturbed  
Increased noise during construction of Site C 
(e.g., transporting materials) would exacerbate 
already noisy conditions in Doig River First Nation, 
Halfway River First Nation, and West Moberly 
First Nations traditional lands  
Reduced area available for meaningful practice of 
Treaty 8 rights; reduced "quiet enjoyment of the 
land"  
(Treaty 8 Tribal Association) 


 Changes to noise and vibrations due to the 
Project are described in Section 11.12 Noise and 
Vibration in Volume 2 Section 11 Environmental 
Background and in Volume 2 Appendix M Noise 
and Vibration Technical Data Report 


 Volume 3 Section 24 Harvest of Fish and Wildlife 
Resources considers changes in reported tenured 
trapline harvest volumes 


 Noise and traffic effects on wildlife are assessed 
in Volume 2 Section 14 Wildlife Resources 


 First Nations’ concern with reduced area for 
practice of Treaty 8 rights and enjoyment of land 
is discussed in Volume 3 Section 19 Current Use 
of Land and Resources for Traditional Purposes 
and Volume 5 Section 34 Asserted or Established 
Aboriginal Rights and Treaty Rights, Aboriginal 
Interests, and Information Requirements 


Concerns regarding realignment of Highway 29 
limiting access to traditional territory; new roads 
and Highway 29 realignment could increase 
access for Treaty 8 First Nations and larger 
numbers of non-Aboriginal recreational users  
(Treaty 8 Tribal Association) 


 First Nations’ concern regarding changes to 
access to traditional territory and greater 
non-Aboriginal use of traditional lands is 
discussed in Volume 3 Section 19 Current Use of 
Lands and Resources for Traditional Purposes 


 The realignment of Highway 29 and the 
development of access roads for the Project is 
described in Section 4 Project Description 


 Clearing activities are described in Section 4.3 in 
Volume 1 Section 4 Project Description, and in 
Volume 1 Appendix A Vegetation, Clearing, and 
Debris Management Plan 
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Key Issues Approach to Addressing Key Issues 


Request for description of new connections to 
existing side roads, including rationale for any 
proposed abandonment of road sections above 
the reservoir flood level; access affects 
maintenance of traditional land use patterns, 
including hunting, trapping and fishing  
(McLeod Lake Indian Band) 


 First Nations’ concerns regarding changes to 
access to traditional territory and potential effects 
on Aboriginal use of traditional lands are 
discussed in Volume 3 Section 19 Current Use of 
Lands and Resources for Traditional Purposes 


 Traffic volumes and patterns are addressed in 
Volume 4 Appendix B Project Traffic Analysis 
Report 


 Description of new connections to existing roads 
is described in Section 4.3 in Volume 1 Section 4 
Project Description 


Potential project interactions with transportation are summarized in Volume 2 1 
Appendix A Project Interactions Matrix, Table 2. As defined in Volume 2 Section 10 2 
Environmental Assessment Methodology, a “2” ranking is assigned where an interaction 3 
may result in an adverse effect and the nature of the effect or the effectiveness of 4 
mitigation measures is uncertain. These interactions were taken forward through the 5 
effects assessment.  6 


Project interactions with a ranking of “2” are summarized in Table 31.2. 7 


Table 31.2 Interactions of the Project with Transportation 8 


Project Activity and Physical Works Key Aspects 


Changes to 
Road Delays 


Changes to 
Road Safety 


CONSTRUCTION 
Dam and generating station construction 


Transportation of construction materials and supplies   
Reservoir preparation and filling 


Transport of merchantable timber away from the reservoir area by 
truck 


  


Highway 29 realignment   
Construction access roads 


Jackfish Lake Road works, including Project access road   
Old Fort Road Realignment, improvements to 240 Road and 
271 Road, and extension of 269 Road 


  


Worker accommodation 
Supply and transportation of goods and services for camps   
In-community accommodation   
Temporary accommodation – northern regional site   
Temporary accommodation – southern regional site   
Temporary accommodation – dam site   
RV Parks   


OPERATION 
Reservoir and generating station operations -  
NOTE:  9 
Only Project interactions ranked as “2” in Volume 2 Appendix A Project Interactions Matrix, Table 2 are carried forward to 10 
this table. A  indicates that a project component or activity is likely to interact with transportation. 11 
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31.1.3 Standard Mitigation Measures and Effects Addressed 1 


With reference to Volume 2 Appendix A Project Interactions Matrix, Table 2, a “1” 2 
ranking was given where an adverse effect may result from an interaction, but standard 3 
mitigation measures to avoid or minimize the potential effects are available and well 4 
understood to be effective, and any residual effect is negligible. A “0” ranking was given 5 
where no interaction is predicted between a Project component and a VC. These 6 
interactions were not carried forward through the effects assessment. Interactions with a 7 
ranking of “1” are discussed in this section, along with the rationale for that ranking. 8 


For construction activities, a “1” ranking was assigned to: 9 


• Construction and improvement of transmission system access roads 10 


• Use of existing CN rail service 11 


• Use of the North Peace Regional airport 12 


The design of Project- related upgrades to public roads would be in accordance with 13 
applicable British Columbia and Canadian guidelines, codes, supplements, and technical 14 
circulars. Upgrades to provincial and municipal public roads would improve upon existing 15 
conditions. Temporary construction service roads will be designed in accordance with 16 
applicable standards for operational equipment and other applicable guidelines. Traffic 17 
Management Plans will also be developed and adhered to throughout the construction 18 
and operations phases (Volume 5 Section 35 Summary of Environmental Management 19 
Plans). 20 


The effects of Project use on the existing CN Rail service to deliver materials and 21 
equipment during construction was analyzed as part of the transportation of construction 22 
materials and supplies in the interaction matrix. The rail subcomponent is ranked as a 23 
“1” for the following reasons. Discussions between CN Rail and BC Hydro to date 24 
indicate that the Project rail use requirement could be up to one train per day during 25 
construction, and that this could be accommodated within existing freight service levels 26 
by adding incremental railcars, or adding a train if warranted. Because the Project’s 27 
potential requirements for rail can be accommodated by an existing rail provider and 28 
using existing infrastructure, the assessment of Project changes to rail transportation 29 
was not assessed further.  30 


Communities have identified a concern with increased passenger use of the North 31 
Peace Regional airport due to the construction workforce travelling between shifts. This 32 
was considered in the interaction matrix as a subcomponent of worker accommodation. 33 
In the peak Year 5 of construction, maximum passenger volumes are estimated at 34 
approximately 100 persons inbound and approximately 100 persons outbound weekly 35 
(Volume 4 Appendix B Project Traffic Analysis Report). The region’s population and 36 
economic growth will also contribute to airport passenger increases. Airport 37 
management has indicated that the airport would be able to support this incremental 38 
user demand, that added demand would be met by commercial or charter airlines adding 39 
flight capacity (e.g., increasing size or frequency of flights), and that the airport 40 
management wants increased passenger use of the airport (North Peace Regional 41 
airport, Managing Director 2012, pers. comm.). The airport has also recently announced 42 
that the airport improvement fee increased by $6 to $18 as of December 2012. Airport 43 
improvement fees are a user-pay system, so any Project-related use of the airport would 44 
include payment of these fees to support the airport’s operations and capital investment 45 
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plans (Fisher 2012). Commercial carriers and charter carriers would continue to 1 
co-ordinate the timing of arrivals and departures to minimize congestion within the 2 
airport facility and on the tarmac, including any additional flights over current schedules. 3 
Through these mechanisms, the existing airline, market, and infrastructure could 4 
respond to the increased demand, resulting in a Project interaction of “1”. 5 


Regional road restrictions caused by the thawing of the road base during the spring are 6 
employed in the Peace region and take effect on the roads that will be used to move 7 
people, equipment, goods, and materials. Contractors will be required to abide by road 8 
restrictions imposed by the road authority; therefore, any potential consequence related 9 
to regional road restrictions was not explicitly considered in the analysis. 10 


For operations activities, a “1” ranking was assigned to activities associated with the 11 
operation of the powerhouse, substation, and reservoir, including downstream water 12 
management and the maintenance of access roads for the transmission line, because 13 
associated traffic volumes would be small. 14 


During operations the local road system would be used for commuting workers, and for 15 
equipment and deliveries. Approximately 50% of the 25-person operational workforce 16 
would live locally and commute daily to and from the dam site. The incremental volume 17 
of road traffic from the operational workforce commuting is negligible compared to 18 
background volumes during operations; therefore, transportation effects during 19 
operations are deemed a “0” and are not assessed further. 20 


The public have also raised concerns about effects on aviation visibility during 21 
operations, caused by increase in fog frequency and density at the North Peace River 22 
Regional airport arising from the existence of the reservoir. Potential Project effects on 23 
airport operations, land use in the vicinity of the airport, and potential changes in visibility 24 
are addressed in Volume 3 Section 26 Navigation. 25 


All other Project activities and works listed in Table 2 of Volume 2 Appendix A Project 26 
Interactions Matrix were ranked as “0” either because the activities are minor works and 27 
activities that do not interact with transportation, have no overlap in time and space with 28 
transportation, or have been evaluated at the Project or component level. 29 


31.1.4 Selection of Key Indicators 30 


The potential to adversely affect transportation will be assessed by taking into account 31 
the potential for the Project to result in changes to the following key aspects: 32 


• Road transportation in the LAA proposed for the Project  33 


• The need to develop and use regional road transportation routes for the Project  34 


• Specific transportation plans proposed for the Project 35 


• Local road and rail traffic forecasts 36 


• Assumptions in changes in population, workforce accommodation, and shift 37 
schedules 38 


The key aspects were considered using analysis of Project effects on changes to road 39 
traffic forecasts, changes in road safety (collisions), and changes in fog that may affect 40 
road conditions and safety.  41 
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Key indicators for potential transportation effects, as well as rationale for their inclusion, 1 
are summarized in Table 31.3. Traffic volumes, regional road restrictions, and hours of 2 
fog are all indicators that link to traffic speed (traffic delays) and road safety (number of 3 
collisions per year). To streamline the evaluation, the effects assessment identifies 4 
changes in traffic volumes and, where appropriate, the number of fog hours, but traffic 5 
delay and accident rates (expressed as collision frequencies) are used as the key 6 
indicators.  7 


Table 31.3 Key Indicators for Transportation  8 


Key Aspects Key Indicators Rationale for Selection of the Key 
Indicators a 


Change in local road traffic 
forecasts (considering road 
transportation, road use, 
road development, and 
transportation plans 
proposed for the Project) 


Road traffic volumes 
Road traffic counts 
Regional road restrictions 
Traffic delays – seconds per 
vehicle 


 Project-related traffic could create 
incremental delays for local drivers, 
and could change driving 
conditions  


 Project-related traffic volume could 
impede access to and egress from 
residences and businesses 
adjacent to route 


Change in road safety 


collisions per year 
(considering change in 
local road traffic forecasts 
and Project road 
development)  


Road accident rates, expressed 
as number of collisions per year 


 Project-related traffic could 
increase risk of collisions over and 
above base case levels 


Change in road safety due 
to increased fog hours on 
roads (considering 
changes during operations 
due to changed 
microclimate) 


Number of normal and heavy fog 
hours per year 


 Fog can result in poor visibility for 
drivers, which can slow down traffic 
or increase accidents 


 The reservoir may cause localized 
changes in fog conditions due to 
changes in water temperature 


NOTE: 9 
a  Includes input from consultation with regulators, Aboriginal groups, and the public, as well as regulatory guidelines, 10 


policies and programs 11 


31.1.5 Spatial and Temporal Boundaries 12 


31.1.5.1 Spatial Boundaries 13 


The LAA for transportation is defined in the EIS Guidelines as the road and rail networks 14 
within the Project activity zone, including the surrounding road networks that would be 15 
used during construction. The segment of Highway 97 between Taylor and Dawson 16 
Creek was added to the LAA during the assessment because of the potential commuter 17 
volumes anticipated from the Peace River Regional District, including Taylor and 18 
Dawson Creek. The North Peace Regional airport was added to the assessment, and 19 
therefore the LAA, in response to public interest in Project use of the airport. 20 


The Regional Assessment Area (RAA) comprises the Peace River Regional District 21 
(PRRD), which encompasses a broader area and its major road networks. Other 22 
projects and activities within this larger area would use many of the same major road 23 
networks as the Project.  24 
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LAA and RAA spatial boundaries are presented in Figure 31.1 and outlined in 1 
Table 31.4. 2 


Table 31.4 Spatial Assessment Area for Transportation 3 


Local Assessment Area Regional Assessment Area 


Road and rail network within the Project activity zone 
and Highway 97 between Taylor and Dawson Creek, 
and the North Peace Regional airport 


Peace River Regional District  


31.1.5.2 Temporal Boundaries 4 


The temporal boundary for the assessment is the Project construction and operations 5 
phases. During the construction phase, most transportation-related activities would 6 
occur. During the operations phase, there would be very little incremental traffic; 7 
however, the reservoir water temperatures, and any changes to downstream water 8 
temperature, may result in changes to annual fog hours on local roads over baseline 9 
conditions without the reservoir. 10 


The timing of the construction phase, construction components, and activities are 11 
described in Section 4.3 in Volume 1 Section 4 Project Description. The activities for 12 
each Project component that would interact with transportation and the time during 13 
which the interactions would occur are as follows:  14 


• Dam, generating station and spillways: 15 


o Transport of material and equipment: Years 1 to 8 16 


• Reservoir: 17 


o Reservoir clearing: Years 1 to 4 18 


o Transport of merchantable timber away from the reservoir area by truck: Years 1 19 
to 4 20 


• Substation and transmission line to Peace Canyon 21 


o Construction and improvement of access roads: Year 3 22 


• Highway 29 Realignments: Years 2 to 6 23 


• Quarried and Excavated Construction Materials: Years 1 to 8 24 


• Road and Rail Development: 25 


o Project access road construction: Years 0 to 1 26 


o Old Fort Road Realignment, improvements to 240 Road and 271 Road, and 27 
extension of 269 Road: Years 0 to 1 28 


• Worker Accommodation: 29 


o Workforce commuting to project site: Years 0 to 8 30 


• Reservoir – Operations: All years 31 


The peak year of Project construction traffic for each specific activity is focused on for 32 
the transportation assessment, in order to characterize the year in which the greatest 33 
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Project-related activities occur. This is also consistent with the Project Traffic Analysis 1 
report (Volume 4 Appendix B Project Traffic Analysis Report). 2 


31.2 Information Sources and Methodology 3 


31.2.1 Literature Review 4 


The following Project and transportation planning information was used as inputs into 5 
this assessment: 6 


• Section 4.3 in Volume 1 Section 4 Project Description 7 


• A roads aggregate summary that quantifies the aggregate and rock requirements for 8 
the Project, and identifies their likely sources (Volume 1 Appendix C Draft 9 
Construction Materials Development Plans) 10 


• Section 11.10 Microclimate in Volume 2 Section 11 Environmental Background 11 


• Volume 4 Appendix B Project Traffic Analysis Report 12 


• Roadway Safety Engineering Study in Volume 4 Appendix B Project Traffic Analysis 13 
Report 14 


• Ministry of Transportation and Infrastructure: road restrictions 1991–2011  15 


• Fort St. John road restrictions 1991–2011 16 


• Ministry of Transportation and Infrastructure: traffic count data  17 


• City of Fort St. John: transit ridership data 18 


31.2.2 Interviews 19 


Phone and in-person interviews were carried out between December 2011 and 20 
April 2012 with BCMoTI, CN Rail, City of Fort St. John, District of Hudson’s Hope, 21 
District of Taylor, and Greyhound Canada in Fort St. John. Fort St. John and Hudson’s 22 
Hope community representatives provided information on growth in traffic volumes and 23 
on road and transportation issues. 24 


Volume 4 Appendix A Social Assessment Supporting Documentation, Part 1 Social 25 
Assessment Interview Methodology outlines details on interview methodology. 26 


In addition, throughout the planning for Project roads, BC Hydro has worked with 27 
BCMoTI to understand their interests, concerns, and requirements with respect to 28 
Project road use and road improvements. 29 


31.2.3 Field Investigations 30 


A site visit was carried out in December 2011 to investigate principal routes within the 31 
LAA, including Highway 29 North, Highway 97, and the north bank minor roads. In 32 
November 2011, a site visit was carried out to Jackfish Lake Road. Traffic counts were 33 
undertaken in 2011 and 2012 (described in Volume 4 Appendix B Project Traffic 34 
Analysis Report). 35 
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In addition, throughout the planning for Project roads, BC Hydro has undertaken 1 
technical field investigations to support the planning for Project road development 2 
(Section 4.3 in Volume 1 Section 4 Project Description). 3 


31.2.4 Methodology  4 


The baseline for the LAA was assessed using information drawn from the foregoing 5 
sources of information and from the Project Traffic Analysis (Volume 4 Appendix B 6 
Project Traffic Analysis Report).  7 


For the effects assessment, the delay and safety effects of transportation changes within 8 
the LAA were assessed for the construction period. The traffic forecasts and information 9 
on delays and accident rates were obtained from the Project Traffic Analysis, which 10 
includes the Road Safety Engineering Study Report. The analysis was undertaken for 11 
each of the roadways that would be affected by Project transportation activity, 12 
specifically on segments of Highway 29, Highway 97, Jackfish Lake Road, and the north 13 
bank minor roads. 14 


31.3 Baseline Conditions 15 


31.3.1 Existing Conditions 16 


31.3.1.1 Road Network 17 


Table 31.5 lists the roads in the LAA that would be utilized by Project-related traffic, and 18 
the Project activity expected to occur on each road. 19 
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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 


NOTE: 3 
Source: Volume 4 Appendix B Project Traffic Analysis Report 4 
Highway 97 is a main highway of the B.C. Interior highway system, extending from the 5 
U.S. border, through the Okanagan to Quesnel, Prince George, Chetwynd, Fort 6 
St. John, and on to the Yukon border and Alaska. It serves both industrial and commuter 7 
traffic. The transportation assessment focuses on two areas of Highway 97: one 8 
between Chetwynd and West Pine Quarry, located 75 km to the west; and the second, 9 
the stretch of Highway 97 between Dawson Creek, through to the intersection of 10 
Highway 29 near the community of Charlie Lake and west of Fort St. John.  11 


Highway 29 is a regional highway that connects the communities of Tumbler Ridge, 12 
Chetwynd, Moberly Lake, Hudson’s Hope, and Fort St. John, crossing Highway 97 in 13 
Chetwynd and at Charlie Lake. It serves industrial truck traffic and commuter traffic. 14 


Jackfish Lake Road extends north from its junction with Highway 29 near Chetwynd, with 15 
public access terminating 30 km southwest of the proposed dam site at its intersection 16 
with Petroleum Development Road PDR#69A. Beyond this point, for another 30 km 17 
toward the proposed Site C dam site, is a network of resource roads currently leased to, 18 
and operated by, oil and gas developers and forestry companies under various lease 19 
agreements. This section of road provides primary access for the oil and gas, forestry, 20 
and agriculture industries active in the region north of Chetwynd and south of the Peace 21 
River, and is used heavily by resource industry truck traffic. 22 


The main road networks in the LAA and surrounding area are illustrated in Figure 31.1. 23 
A series of local roads used primarily by residents of the community is situated on the 24 
north bank of the Peace River and south of Highway 97 in the vicinity of Fort St. John 25 
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(hereinafter referred to as the north bank minor roads), connecting the Highway 97 1 
corridor to the proposed Site C dam site.  2 


Figure 31.2 illustrates the north bank minor roads (the local road networks are described 3 
in more detail in Volume 4, Appendix A Social Assessment Supporting Documentation, 4 
Part 7 Transportation Baseline).  5 


The following baseline traffic information is drawn from a variety of public sources, and is 6 
not stratified according to the road networks identified in Table 31.5. These data are 7 
intended to provide a general context only.  8 


31.3.1.2 Traffic Volumes and Traffic Counts 9 


Table 31.6 shows past annual average daily traffic (AADT) at the two BCMoTI 10 
permanent count stations in the LAA. Route 97 is one of the key road networks 11 
addressed in Table 31.5 above, while Highway 2 lies outside of the LAA, but is an 12 
industrial route that extends southeast from Dawson Creek to Grande Prairie in Alberta, 13 
and therefore it provides insight into traffic volumes entering the LAA from the east. The 14 
variation in traffic volumes between 2006 and 2010 reflects the cyclical nature of 15 
economic activity in the region’s resource industries amidst fairly constant population 16 
growth. Highway 2 serves triple the volume of Highway 97’s traffic.  17 


More detailed 2011/2012 traffic data for Highway 97, Highway 29, Jackfish Lake Road. 18 
and the north bank minor roads are presented in Volume 4, Appendix A Social 19 
Assessment Supporting Documentation Part 7 Transportation Baseline. 20 


All the roads evaluated within the LAA are rural in nature, with a generally high Level of 21 
Service, as defined in Section 31.4.1 below and in Volume 4 Appendix B Project Traffic 22 
Analysis Report. The Project Traffic Analysis report has determined that Highway 97 has 23 
sufficient capacity to absorb additional traffic.  24 


Table 31.6 Annual Average Daily Traffic at BCMoTI Permanent Count Stations 25 
on Major Regional Highways, 2006 to 2010 26 


Highway AADT (vehicles per day) 


2006 2007 2008 2009 2010 


Route 97 – John Hart Highway west of Chetwynd 
at Willow Flats (P-43-2NS) 1,172 1,097 1,065 997 1,348 


Highway 2 North of B.C./Alberta Border 
(P-43-1NS) 3,505 3,313 3,544 3,613 3,984 


NOTES: 27 
Includes all types of traffic 28 
Source: BCMoTI (2011) 29 


31.3.1.3 Road Accident Rates and Road Safety 30 


The frequency of collision and the frequency of victims of collisions for the period 2002 31 
through 2011 for the LAA, PRRD, and B.C. are shown in Figure 31.3. Collision rates and 32 
victim collision rates for the same duration and areas are shown in Figure 31.4. Collision 33 
data, based on police-reported collision data from the BCMoTI’s Collision Information 34 
System, are only available for those roads and highways that have a BCMoTI Land 35 
Kilometre Inventory (LKI) reference. Included in the PRRD roads are provincial highways 36 
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within the BCMoTI’s Peace District. The following roads are not included, as collision 1 
data are not available from the BCMoTI’s Collision Information System: Jackfish Lake 2 
Road, 269 Road, 240 Road, Old Fort Road, 271 Road, and 85th Avenue. Within the data, 3 
a collision victim is defined as anyone who is killed or injured in a collision, as reported in 4 
the RCMP’s MV6020 collision report form. 5 


As illustrated in Figure 31.3, the collision frequency trends for the LAA, PRRD, and 6 
provincial data are quite similar, with the collision frequency rising from 2002 to a peak in 7 
2006 and then declining to 2010. The trend for the victims of collisions between the three 8 
data sets is also quite similar, with the frequency of victims remaining constant from 9 
2002 to 2006, after which there is a decline in collision victims to 2010. In 2011, which is 10 
the last full year of data availability, there appears to be a difference in the data, with the 11 
B.C. data (collision and victim frequency) continuing to decline, while the LAA and PRRD 12 
data (collision and victim frequency) show an increase. 13 


As illustrated in Figure 31.4, collision rates and victim collision rates, defined as 14 
collisions per million vehicle kilometres (Coll./MVkm), is higher for the roadways within 15 
the LAA over the 10-year analysis period when compared to collision rates for the 16 
province or the PRRD. Similarly, the collision rate for the PRRD is higher than the 17 
provincial collision rate benchmark over the 10-year analysis period. The exception is in 18 
the year 2010, when the collision rates between all three areas become relatively similar. 19 
The collision rate trends for the provincial data, the PRRD, and the LAA are somewhat 20 
similar, with the collision rates rising in 2002 and remaining high until 2006, after which 21 
the collision rates start to decline rapidly to 2010. In 2011, which is the last full year of 22 
data availability, there appears to be a difference in the collision rate trend, with the B.C. 23 
data (collision and victim frequency) continuing to decline, while the PRRD and LAA data 24 
(collision and victim rates) show a meaningful increase. 25 


Within the past five years, several initiatives have been undertaken to help to improve 26 
road safety, including: 27 


• Creating four lanes on Highway 97 in the vicinity of Fort St. John 28 


• Shoulder rumble strips on the Highway 97 corridor in Fort St. John 29 


• Intersection improvements at 100th Avenue and 102nd Street in Fort St. John 30 


Heavy industrial traffic loads in the PRRD exacerbate deteriorating road conditions. In 31 
the past 10 years, the Province has rehabilitated the secondary road network in the 32 
northeast through hard-surfacing of key corridors to improve road safety, support 33 
industry growth, and facilitate traffic movement to and from regional service centres. A 34 
gravelling program was instituted to restore year-round access to residents whose roads 35 
had collapsed under the weight of frequent and heavy industrial traffic. The provincial 36 
government has also made major investments by widening Highway 97 in the Fort St. 37 
John area (mentioned above) and hard-surfacing subdivision roads to reduce dust and 38 
improve access to rural neighbourhoods. 39 


31.3.1.4 Number of Fog Hours 40 


The hours of normal fog (visibility less than 1,000 m) and heavy fog (visibility less than 41 
500 m) respectively for locations near Fort St. John and Taylor and along Highway 29 42 
are outlined in the Microclimate Report (Volume 2 Appendix K Microclimate Technical 43 
Data Report). These are the locations where increased fogging on local roads due to the 44 
reservoir operation could occur. Baseline climate data were collected at a series of 45 
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climate stations installed by BC Hydro throughout the Peace River Valley within the LAA. 1 
As the formation of the reservoir would have potentially localized potential temperature 2 
change effects, that may increase fog and affect road safety, data collection was 3 
undertaken at those climate stations adjacent to the reservoir and river downstream. 4 


The data show that the greatest number of hours of fog and heavy fog occurs during the 5 
fall and winter months at all locations. Over the course of the year, the Site C dam 6 
location experiences approximately 1,375 hours of fog, and all remaining locations 7 
experience between 1,300 to 1,100 hours per year. Heavy fog per year is between 1,075 8 
to 1,275 hours per year for all locations.  9 


31.3.1.5 Regional Road Restrictions 10 


Load restrictions or “road bans” are instituted each spring during the thaw on local and 11 
secondary roadways to protect the road base. When a ban is in effect, road users are 12 
restricted to a maximum of 70% to 100% of legal axle loading. Commercial and industrial 13 
transport companies curtail their trucking during this period to avoid potential financial 14 
losses. The movement of oil and gas drilling rigs, log hauling, spring planting, and 15 
livestock hauling are all affected by these bans (Volume 4 Appendix B Project Traffic 16 
Analysis Report).  17 


The date and length of time that a road ban is in force depends on weather conditions, 18 
depth of frost, road conditions, air temperature, and other site-specific factors. The bans 19 
have been enforced as early as mid-March and, on rare occasions, have extended into 20 
early July. Over the past 10 years, the average road ban has lasted 78 days.  21 


31.3.2 Road Transportation Outlook  22 


In the absence of the Project, future AADT growth in the LAA is expected to occur at the 23 
same rate as the average growth rate over the last two decades. This forecast is based 24 
on the assumption that economic and industrial growth, driven by ongoing developments 25 
in the oil and gas and mining sectors, will proceed at the same pace as it has during the 26 
past two decades. Background traffic projections to the year 2035 have been prepared 27 
for road segments where Project effects on transportation could occur, including 28 
Highway 29, Jackfish Lake Road, the roads of the north bank near the Site C dam site, 29 
and Highway 97 (Volume 4 Appendix B Project Traffic Analysis Report). For this 30 
evaluation, only the first 25 years of background traffic projections are used. 31 


As shown in Table 31.7, background traffic is predicted to grow on Highway 29 between 32 
Fort St. John and Hudson’s Hope at 1.4% annually between 2010 and 2025 (Volume 4 33 
Appendix B Project Traffic Analysis Report). With a large percentage of traffic on 34 
Highway 29 continuing to be commuter traffic, it is estimated that daily patterns would 35 
continue to be typical of urban travel patterns, with morning and afternoon directional 36 
peaks. 37 
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Table 31.7 Annual Average Daily Traffic Forecasts for Highway 29 Background 1 
Traffic Projections by Segment 2 


 AADT (vehicles per day)  


Location 2010 2011 2012 2013 2014 2020 2025 Projected 
AADT Growth 


Rate (%) 


Highway 29 north of Canyon 
Drive (Hudson’s Hope) 1093 1112 1131 1149 1168 1281 1375 1.4 


Highway 29 west of Lynx 
Creek realignment 699 711 723 735 747 819 879 1.4 


Highway 29 east of Farrell 
Creek realignment 735 748 761 773 786 862 925 1.4 


Highway 29 east of Halfway 
River and Bear Flat 
realignments 


848 862 877 891 906 993 1066 1.4 


NOTE: 3 
Source: Volume 4 Appendix B Project Traffic Analysis Report 4 


As illustrated in Table 31.8, background AADT is predicted to grow on Jackfish Lake 5 
Road at 1.5% annually between 2010 and the year 2025, reflecting growth in industrial 6 
traffic related to the resource sector (Volume 4 Appendix B Project Traffic Analysis 7 
Report). The heaviest traffic flows would continue to be on the southern portion of this 8 
route, with much lower volumes north of the Jackfish Lake Road T-intersection to the Del 9 
Rio Pit. Resource industry and agricultural users would continue to be the primary users. 10 


Table 31.8 Annual Average Daily Traffic Forecasts for Jackfish Lake Road 11 
Background Traffic Projections by Segment 12 


 AADT (vehicles per day)  


Location 2010 2011 2012 2013 2014 2020 2025 Projected 
AADT 


Growth Rate 
(%) 


Highway 29 to north of 
Calliou Road (km 0–12)  1,119 1,138 1,158 1,177 1,197 1,313 1,411 1.5 


Jackfish Lake Road north of 
Calliou Road to Old Jackfish 
Road 


559 569 579 589 598 657 705 1.5 


Jackfish Lake Road: Old 
Jackfish to T-Intersection  382 388 395 402 408 448 481 1.5 


Jackfish Lake Road: 
T-Intersection to west end  191 194 197 201 204 224 241 1.5 


Jackfish Lake Road: west 
end to 400 Road @ T line  191 194 197 201 204 224 241 1.5 


Project access road: west 
end to dam site 0 0 0 0 0 0 0 N/A 


NOTE: 13 
Source: Volume 4 Appendix B Project Traffic Analysis Report 14 
Annual average daily traffic without the Project is predicted to grow on the north bank 15 
minor roads at 1.4% annually between 2010 and the year 2025, with the greatest 16 
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concentration of traffic on 242 Road west of Old Fort Road, and Old Fort Road south of 1 
242 Road (Table 31.9) (Volume 4 Appendix B Project Traffic Analysis Report). The 2 
same mix of residential, commercial, and landfill traffic is expected to continue, reflecting 3 
a continuation of the same general level of economic and social activity.  4 


Table 31.9 Annual Average Daily Traffic Forecasts for Local North Bank Minor 5 
Roads’ Background Traffic Projections 6 


 AADT (vehicles per day)  


Location 2010 2011 2012 2013 2014 2020 2025 Projected 
AADT 


Growth Rate 
(%) 


242 Road west of Old Fort 
Road 2185 2226 2266 2307 2347 2591 2794 1.4 


Old Fort Road south of 
242 Road 2281 2323 2366 2408 2451 2705 2917 1.4 


Old Fort north of 240 Road 541 551 561 571 581 641 692 1.4 
Old Fort south of 240 Road 428 436 444 452 460 507 547 1.4 
240 Road west of Old Fort 
Road 261 266 271 276 281 310 334 1.4 


269 Road south of 240 Road 324 330 336 342 348 384 414 1.4 


269 Road south of 242 Road 943 961 978 996 1014 1119 1206 1.4 


85 Avenue west of 100 Street 1114 1135 1156 1176 1197 1321 1425 1.4 
NOTE: 7 
Source: Volume 4 Appendix B Project Traffic Analysis Report 8 
In the absence of the Project, Highway 97 North is expected to continue serving as a 9 
major transportation corridor within the LAA, with a predicted annual AADT growth rate 10 
of 1.4%. Projections of background traffic to the year 2025 for Highway 97 North are 11 
provided in Table 31.10. 12 


Table 31.10 Annual Average Daily Traffic Forecasts for Highway 97 North 13 
Background Traffic Projections 14 


 AADT (vehicles per day)  


Location 2010 2011 2012 2013 2014 2020 2025 Projected 
AADT 


Growth Rate 
(%) 


At Highway 29 south of 
Charlie Lake 


6,477 6,597 6,718 6,838 6,963 7,710 8,284 1.4 


East of 271 Road 13,561 13,813 14,065 14,317 14,570 16,083 17,344 1.4 


East of 85th Avenue 14,728 15,002 15,276 15,550 15,824 17,467 18,836 1.4 


South of 72nd Street 5,693 5,799 5,905 6,011 6,117 6,752 7,281 1.4 


NOTE: 15 
Source: Volume 4 Appendix B Project Traffic Analysis Report 16 
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Projections of future AADT growth in background traffic for Highway 97 South are 1 
provided in Table 31.11, based on a predicted growth rate of 1.5%. Lower traffic 2 
volumes are apparent on the rural portions of Highway 97 southwest of Wildmare Road 3 
to the west of Chetwynd. The more developed areas closer to Chetwynd on the 4 
approach to the intersection with Highway 29 can be seen to have heavier volumes. A 5 
large proportion of this would be resource industry traffic (Volume 4 Appendix B Project 6 
Traffic Analysis Report).  7 


Table 31.11 Annual Average Daily Traffic Forecasts for Highway 97 South 8 
Background Traffic Projections 9 


 AADT (vehicles per day)  


Location 2010 2011 2012 2013 2014 2020 2025 Projected 
AADT 


Growth Rate 
(%) 


West of Wildmare Road 1,169 1,190 1,210 1,230 1,254 1,387 1,474 1.5 


West of Highway 29 
(urban) 5,947 6,050 6,153 6,257 6,366 6,998 7,498 1.5 


Highway 29 north of 
Highway 97 (urban) 6,981 7,103 7,224 7,346 7,473 8,214 8,802 1.5 


NOTE: 10 
Source: Volume 4 Appendix B Project Traffic Analysis Report 11 


31.3.2.1 Road Infrastructure Improvements 12 


The provincial government has committed to improving and maintaining the regional 13 
road infrastructure in support of the region’s growing resource industry (BCMoTI 2012). 14 
In July 2011, the B.C. government announced long-term plans to widen Highway 2 15 
between the Alberta border and Dawson Creek, and Highway 97 North between Dawson 16 
Creek and Fort St. John, and allocated $4 million in 2012 fiscal year to prepare seven 17 
projects for construction along these routes. Nearest the Project site, improvements 18 
underway on Highway 97 include: 19 


• Highway 97: widen to four lanes at the bottom of the South Taylor Hill (2 km) 20 


• Highway 97: construct northbound passing lane at Farmington Fairways 21 


The province has also committed to rehabilitating the existing public road system in 22 
northeast B.C. to reduce seasonal road restrictions and to prolong the winter drilling 23 
season for oil and gas exploration. Roadways to the Central Interior will also be 24 
improved to increase the opportunity for suppliers from this area to provide equipment, 25 
facility components, and construction materials to the oil and gas industry in the Peace 26 
region.  27 


31.4 Effects Assessment  28 


The effects on transportation are assessed by taking into account the potential for 29 
change in the following key aspects:  30 


• Road transportation in the LAA proposed for the Project  31 


• The need to develop and use regional road transportation routes for the Project  32 
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• Specific transportation plans proposed for the Project 1 


• Local road and rail traffic forecasts 2 


• Assumptions in changes in population, workforce accommodation, and shift 3 
schedules 4 


The effects assessment focuses on road transportation. As stated in the Standard 5 
Mitigation Measures and Effects Addressed section, the Project’s use of rail and air 6 
would be within the existing capacity and infrastructure of the rail network.  7 


An increase in traffic volumes can lead to changes in transportation delay and safety. 8 
Road users would generally experience changes in travel times (delays) and collisions in 9 
proportion to the incremental traffic volumes attributable to Project construction. Volume 10 
forecasts described in terms of AADT for peak years of construction, consistent with 11 
standard practice, were used as input information to assess potential delay and safety 12 
effects. 13 


Existing traffic was measured and background future traffic forecasts were made over 14 
the construction period. Project traffic forecasts were then made using a two-step 15 
process. First, traffic generated by the following Project components and activities was 16 
calculated: workforce transportation, bulk materials movement, materials and equipment, 17 
clearing, transmission lines, Highway 29 realignment, and the Hudson’s Hope shoreline 18 
protection. Second, traffic from each of these different activities was aggregated along 19 
the various roadway segments. This aggregated Project traffic was then added to 20 
background traffic to create a forecast of total with Project traffic for comparison with the 21 
background traffic. 22 


Traffic operations at important intersections within the various segments were presented 23 
in terms of a Level of Service (LOS) scale typically used by the transportation industry, 24 
which varies from a LOS A, representing little delay, to LOS F, representing much delay 25 
(see Section 31.4.1 below). Safety was presented in terms of collisions per year and 26 
total collisions over the Project’s construction period (see Volume 4 Appendix B Project 27 
Traffic Analysis Report). 28 


Table 31.12 defines the road segments, the Project activities, and timing anticipated on 29 
each segment as well as the incremental traffic volumes for key road segments for peak 30 
years. Forecasts show that traffic volume changes would vary widely, from less than 2% 31 
on Highways 29 and 97 near Chetwynd, to approximately 60% to 80% on Old Fort Road, 32 
240 Road and 269 Road near the Site C dam site. 33 


Table 31.12 Projected Peak Year Traffic Volumes on Key Road Segments in the 34 
LAA 35 


Road Segment Project Activities and Timing Project-Related Traffic Volume Changes 


Highway 29 North 
Highway 29 
from Hudson’s 
Hope to Fort St. 
John 


Activities: commuters driving from 
Hudson’s Hope and Fort St. John to 
Project sites, highway reconstruction 
and reservoir clearing 
Timing: Years 2 through 6  
Peak Year: 5 


In peak year, Project-related traffic would 
range from 3% of total traffic near Cache 
Creek (29 out of 1,008 vehicles per day) to 
8% on the western approach to Lynx Creek 
(73 vehicles out of 880 per day) 
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Road Segment Project Activities and Timing Project-Related Traffic Volume Changes 


Hudson’s Hope Activities: delivery of riprap and off-site 
material for shoreline protection via 
Highway 29, Canyon Drive and Clarke 
Avenue 
Timing: Years 5 and 6 
Peak Year: 5 (Canyon Drive) and 
Year 6 (Clarke Avenue) 


In peak year, contribution of Project-related 
traffic would be 6% of total traffic levels on 
Canyon Drive and 3% on Clarke Avenue 
Heavy vehicle turning movements onto and 
off of shoreline protection berm construction 
access roads 


Highway 29 South 
Highway 29 
South 
(Chetwynd to 
Jackfish Lake 
Road 
intersection) 


Activities: Project-related commuter 
traffic from Chetwynd by shuttle to dam 
site, as deemed necessary; transporting 
West Pine Quarry riprap, materials, and 
equipment to south bank dam site; 
transporting merchantable timber from 
reservoir clearing operations 
Timing: Years 0 through 8 
Peak Year: 7  


In peak year, Project-related traffic would be 
about 1% of the total traffic on the eastern 
approach to Chetwynd (90 of 8,407 vehicles 
per day) 


Jackfish Lake Road 
Southern portion 
of Jackfish Lake 
Road 


Activities: Project-related commuter 
traffic from Chetwynd by shuttle to dam 
site, as deemed necessary; transporting 
West Pine Quarry riprap, materials and 
equipment to south bank dam site; 
transporting merchantable timber from 
reservoir clearing operations 
Timing: Years 0 through 7 
Peak Year: 7 


In peak Year 7, Project-related traffic would 
account for 7% of total traffic (102 of 1,435 
vehicles per day) at the southern portion of 
Jackfish Lake Road; further north between 
the terminus of Old Jackfish Lake Road and 
the T intersection, Project traffic would 
account for 18% of total 
Maximum frequency of one vehicle every 52 
seconds in the peak direction 


Northern end of 
Jackfish Lake 
Road (T 
intersection to 
west end) 


Activities: Project-related commuter 
traffic from Chetwynd by shuttle to dam 
site, as deemed necessary; transporting 
West Pine Quarry riprap, materials and 
equipment to south bank dam site; 
transporting merchantable timber from 
reservoir clearing operations 
Timing: Years 0 through 8 
Peak Year: 1 


In peak Year 1, Project-related traffic 
between the T intersection and the west end 
would comprise 35% of total traffic (108 of 
315 vehicles per day) 


Project access 
road 


Activities: Project-related commuter 
traffic from Chetwynd by shuttle to dam 
site, as deemed necessary; transporting 
West Pine Quarry riprap, materials and 
equipment to south bank dam site; 
transporting merchantable timber from 
reservoir clearing operations 
Timing: Years 0 through 8 
Peak Year: 7 


Between the west end of Project access road 
and the dam site, project traffic would 
comprise 100% of all traffic during the peak 
year 
Maximum frequency of one vehicle every 
three minutes 
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Road Segment Project Activities and Timing Project-Related Traffic Volume Changes 


North Bank Minor Roads 
Old Fort Road 
south of 
242 Road 


Activities: Project-related traffic 
commuter traffic from north bank 
communities and points east; 
transporting Wuthrich Quarry riprap, 
materials and equipment to north bank 
dam site; transporting merchantable 
timber from reservoir clearing 
operations; road improvements  
Timing: Years 0 to 8  
Peak Year: 5 


In peak year, Project-related traffic would 
comprise 11% of total daily traffic (326 
vehicles of 2,989 vehicles per day) 


Old Fort Road 
north of 
240 Road 


Activities: Project-related traffic 
commuter traffic from north bank 
communities and points east; 
transporting Wuthrich Quarry riprap, 
materials and equipment to north bank 
dam site; transporting merchantable 
timber from reservoir clearing 
operations; road improvements  
Timing: Years 0 to 8 
Peak Year: 5 


In peak year, Project-related traffic would 
comprise 65% of total daily traffic (1,155 of 
1,786 vehicles per day) 


Old Fort Road 
south of 
240 Road 


Activities: Transporting Wuthrich Quarry 
riprap, materials and equipment to north 
bank dam site; road improvements 
Timing: Years 1 to 4 
Peak Year: 3 


In peak year, Project-related traffic would 
comprise 7% of total daily traffic (38 of 522 
vehicles per day) 


240 Road west 
of Old Fort Road 


Activities: Project-related traffic 
commuter traffic from north bank 
communities and points east; 
transporting materials and equipment to 
north bank dam site; transporting 
merchantable timber from reservoir 
clearing operations; road improvements 
Timing: Years 0 to 8 
Peak Year: 5 


In peak year, Project-related traffic would 
comprise 79% of total daily traffic (1,154 of 
1,459 vehicles per day) 


269 Road south 
of 240 Road 


Activities: Project-related traffic 
commuter traffic from north bank 
communities and points east; 
transporting materials and equipment to 
north bank dam site; transporting 
merchantable timber from reservoir 
clearing operations; road improvements 
Timing: Years 0 to 8 
Peak Year: 5 


In peak year, Project-related traffic would 
comprise 75% of total daily traffic (1,154 of 
1,532 vehicles per day) 


Highway 97 North 
Highway 97 
south approach 
to Highway 29 
at Charlie Lake 


Activities: Project-related commuters 
driving from Hudson’s Hope and Fort 
St. John to Project sites, and 
transporting merchantable timber from 
reservoir clearing 
Timing: Years 0 to 8 
Peak Year: 5  


Project-related traffic would comprise 0.4% of 
total daily traffic (34 of 7,595 vehicles per 
day) 
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Road Segment Project Activities and Timing Project-Related Traffic Volume Changes 


South of 
85th Avenue 


Activities: Project-related traffic 
commuter traffic from north bank 
communities and points east; 
transporting materials and equipment to 
north bank dam site 
Timing: Years 0 to 8 
Peak Year: 5 


Project-related traffic would comprise 3% of 
total daily traffic (532 of 17,725 vehicles per 
day) 


Highway 97 South 
West approach 
of Highway 97 
to Chetwynd  


Activities: Transporting West Pine 
Quarry riprap to south bank dam site 
Timing: Years 0 to 8 
Peak Year: 7 


Project-related traffic would constitute 1% of 
total daily traffic (90 of 8,047 per day) 


NOTE: 1 
No activity changes anticipated for 242 Road, west of Old Fort Road 2 
Source: Volume 4 Appendix B Project Traffic Analysis Report 3 


31.4.1 Effects Assessment — Construction — Changes in Traffic Delays 4 


Standard industry criteria categorize the Level of Service (LOS) on a given roadway, 5 
defined as average delay in seconds per vehicle (Table 31.13) (Volume 4 Appendix B 6 
Project Traffic Analysis Report). The scale utilizes the letters A through F to categorize 7 
the operating conditions of a facility from highest (Level of Service A) to lowest (Level of 8 
Service F). As a rule, Level of Service E and F indicate congested operations. The 9 
Project Traffic Analysis report assessed the change in LOS that corresponds with the 10 
average incremental vehicle delays that would arise from Project traffic for various road 11 
segments. These changes are reflected in this analysis.  12 


Table 31.13 Level of Service Criteria 13 


Traffic Signals Four-Way Stop Control 


LOS Delay (seconds per vehicle) LOS Delay (seconds per vehicle) 


A 0 – 10 A 0 – 10 


B >10 - 20 B >10 – 15 


C >20 – 35 C >15 – 25 


D >35 – 55 D >25 – 35 


E >55 – 80 E >35 – 50 


F >80 F >50 
NOTE: 14 
Source: Transportation Research Board (2000) 15 


31.4.1.1 Highway 29 North 16 


Highway 29 realignment activities, construction traffic volumes, and construction traffic 17 
turning movements (driving to and from the highway and gravel pits, and realignment 18 
access locations) would result in minor traffic delays during construction (Volume 4 19 
Appendix B Project Traffic Analysis Report). Although no road closures are planned, and 20 
sections of single lane alternating traffic are anticipated to be kept to a minimum, 21 
increases in truck and commuter traffic during construction would occasionally slow 22 
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traffic and change driving conditions. There would also be traffic delays due to 1 
occasional platooning (i.e., formation of groups of vehicles behind slow-moving vehicles) 2 
on long hills. 3 


Future forecast background peak year daily traffic volumes range from just over 800 4 
vehicles per day west of Lynx Creek to almost 1,000 vehicles per day between Cache 5 
Creek and Highway 97 at Charlie Lake. 6 


In the peak year, the contribution of Project traffic to Highway 29 varied from about 8% 7 
of the total traffic on the western approach to Lynx Creek (73 of 880 vehicles per day) to 8 
3% of the total traffic on the eastern approach to Cache Creek (29 of 1,008 vehicles per 9 
day). Eight-year average traffic volumes dropped to 4% and 2% for Lynx Creek and 10 
Cache Creek, respectively. 11 


Similarly for Canyon Drive traffic, the contribution of project traffic varied from about 6% 12 
of the total traffic in the peak year to just over 2% for the eight-year average traffic. For 13 
Clarke Avenue traffic, the contribution of project traffic varied from about 3% of the total 14 
traffic in the peak year to less than 1% for the eight-year average traffic. 15 


The intersection of Farrell Creek and Highway 29 North has the highest volume of 16 
turning traffic between Bear Flat and Lynx Creek. Highway 29 realignment activity would 17 
increase the average duration of vehicle delays at this intersection by less than one 18 
second during the peak year, which would change the LOS at the Farrell Creek Road 19 
intersection from A to B at this location. There would be no change in LOS at any other 20 
intersection on Highway 29 North. Minor traffic delays arising from an increase in the 21 
number of heavy vehicles could occasionally limit passing opportunities on certain 22 
segments of the roadway. 23 


In Hudson’s Hope, trucks carrying riprap and other off-site material for either the 24 
Highway 29 realignment or shoreline protection construction would slow traffic, and 25 
potentially impede access and egress at properties in the vicinity of Canyon Drive and 26 
Clarke Avenue. Although there would be no increase in vehicle delays at the Clarke 27 
Avenue intersection in the peak year, there would be an incremental 0.2 second per 28 
vehicle delay at the Canyon Drive intersection. 29 


Table 31.14 summarizes potential traffic delay changes on Highway 29 North. 30 


Table 31.14 Potential Changes in Traffic Delay on Highway 29 North 31 


Road Name Project-Related Potential Changes in Traffic Delay 


Highway 29 
from Hudson’s 
Hope to 
Highway 97 
north of Fort 
St. John 


 Minor traffic delays at entry points to off-line Highway 29 construction and gravel pits 
 Decline in LOS from A to B at Farrell Creek Road/Highway 29 intersection due to a one-


second incremental delay 
 Minor traffic delays caused by greater number of heavy vehicles in conjunction with 


limited passing opportunities in certain segments 
 Minor traffic delays due to occasional platooning behind slow-moving vehicles on hills 


Hudson’s Hope  Truck-turning movements at intersections leading to the shoreline protection berm 
construction site 


 Incremental 0.2 second per vehicle delay at the Canyon Drive intersection 
 Potential for impeded access and egress at properties in the vicinity of Canyon Drive 


and Clarke Avenue 
NOTE: 32 
Source: Volume 4 Appendix B Project Traffic Analysis Report 33 
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31.4.1.2 Highway 29 South 1 


Project-related traffic volumes would constitute a small increase in overall traffic levels 2 
on this segment of Highway 29. Community representatives expressed concern about 3 
construction activities affecting delays at the merge on Highway 29 at the end of the 4 
two-lane northbound segment just north of Highway 97 (District of Hudson’s Hope 5 
Community Representatives 2011, pers. comm.). However, as a result of relatively low 6 
volumes on an hourly basis, the results of the Project Traffic Analysis report indicate that 7 
Project-related traffic would have minimal incremental delay effects at this location.  8 


Table 31.15 summarizes potential traffic delay changes on Highway 29 South. 9 


Table 31.15 Potential Changes in Traffic Delay on Highway 29 South 10 


Road Name Project-Related Potential Changes in Traffic Delay 
Highway 29 South (Chetwynd to 
Jackfish Lake Road intersection) 


 Potential for impeded access and egress from West Fraser Mills 
(i.e., slower turns into or out of West Fraser Mills) 


NOTE: 11 
Source: Volume 4 Appendix B Project Traffic Analysis Report 12 


31.4.1.3 Jackfish Lake Road 13 


Given the expected increase in traffic volumes on Jackfish Lake Road, public traffic 14 
would experience lower speeds, particularly early in the Project when the existing road is 15 
being upgraded. There would also be potential for occasional impediments to access to 16 
and egress from local properties at the south end of Jackfish Lake Road. To provide 17 
context, the Project Traffic Analysis Report calculated vehicular frequency linked to the 18 
Project. At the south end of this road, a maximum frequency of one vehicle every 52 19 
seconds in the peak direction was estimated, while at the north end within the resource 20 
road section, one vehicle every 183 seconds in the peak direction was estimated. 21 
Table 31.16 summarizes potential traffic delay changes on Jackfish Lake Road. 22 


A sensitivity analysis shows that the predicted minor traffic delays would decrease 23 
significantly along the southern portions of Jackfish Lake Road if all riprap from the West 24 
Pine Quarry to the south bank of the dam site was transported by rail (Volume 4 25 
Appendix B Project Traffic Analysis Report). There would still be a slight increase in the 26 
frequency of vehicles (from one vehicle every five minutes in the base case scenario to 27 
one vehicle every 3.2 minutes in the peak direction) within the resource road portions at 28 
the northeast end during construction of the Project access road. 29 


Table 31.16 Potential Changes in Traffic Delay on Jackfish Lake Road 30 


Road Name Project-Related Potential Changes in Traffic Delay 


Southern portion of Jackfish Lake 
Road 


 Public traffic would experience lower speeds early in the Project 
when the existing road is being upgraded 


 Potential for impeded access to and egress from local properties 
 Maximum frequency of one vehicle every 52 seconds in the peak 


direction, compared to 56 seconds in the background traffic case 
Northern end of Jackfish Lake 
Road (T intersection to west end of 
Project access road) 


 Maximum frequency of one vehicle every three minutes in the peak 
direction, compared to five minutes in the background traffic case 


NOTE: 31 
Source: Volume 4 Appendix B Project Traffic Analysis Report 32 
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31.4.1.4 North Bank Minor Roads 1 


Incremental Project traffic in the peak year would result in occasional delays on the north 2 
bank minor roads as follows: 3 


• Left-turning traffic from 242 Road onto Old Fort Road northbound: average delays 4 
would change from 14 seconds per vehicle to 15 seconds, resulting in a change from 5 
LOS B to LOS C 6 


• Left-turning traffic from 240 Road onto Old Fort Road northbound: average delays 7 
would change from nine seconds per vehicle to 11 seconds, resulting in a change 8 
from LOS A to LOS B 9 


• Left-turning traffic from 240 Road onto 269 Road southbound: average delays would 10 
change from nine seconds per vehicle to 10 seconds, resulting in a change from 11 
LOS A to LOS B 12 


• Eastbound traffic at the intersection of 85th Avenue and 100th Street: average delays 13 
would change from 12 seconds per vehicle to 17 seconds, resulting in a change from 14 
LOS B to LOS C 15 


Additional storage and queuing of northbound left-turning traffic onto Highway 97 at the 16 
intersection of Old Fort Road and Highway 97 would result in some occasional traffic 17 
delay effects. 18 


North bank minor roads with the largest change in traffic volume (i.e., Old Fort Road 19 
north of 240 Road), 240 Road (i.e., on Old Fort Road north of 240 Road), 240 Road west 20 
of Old Fort Road, and 269 Road south of 240 Road would occasionally experience 21 
altered driving conditions, such as travelling at lower speeds or being presented with 22 
fewer passive passing opportunities, due to the predicted increase in traffic volumes. At 23 
times, residents and businesses operating along these routes would experience 24 
impeded access to and egress from their properties.  25 


Table 31.17 summarizes potential traffic delay changes on north bank minor roads. 26 


Table 31.17 Potential Changes in Traffic Delay on North Bank Minor Roads 27 


Road Name Project-Related Potential Changes in Traffic Delay 


269 Road south of 240 Road  Potential for impeded access to and egress from properties 
240 Road west of Old Fort 
Road 


 One-second increase in delay for drivers turning from 240 Road onto 
269 Road southbound – reduced LOS from A to B 


 Two-second increase in delay for drivers turning from 240 Road onto 
Old Fort Road northbound – reduced LOS from A to B 


 Potential for impeded access to and egress from properties 
Old Fort Road north of 240 
Road 


 One-second delay for drivers turning from 242 Road onto Old Fort Road 
northbound – reduced LOS from B to C 


 Potential for impeded access to and egress from properties  
85th Avenue at 100th Street  Five-second increase in delay for eastbound drivers at 100th Street – 


reduced LOS from B to C 
 Potential for impeded access to and egress from properties 


NOTE: 28 
Source: Volume 4 Appendix B Project Traffic Analysis Report 29 
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31.4.1.5 Highway 97 North 1 


Because of recent upgrades, Highway 97 near and in Fort St. John has sufficient 2 
capacity to accommodate growing traffic volumes within the LAA and surrounding area. 3 
In light of this, and the fact that a large volume of private and commercial traffic travels 4 
this highway daily, the addition of Project-related traffic on Highway 97 near Fort St. 5 
John is expected to have a minor delay effect. 6 


The signalized intersection of Highway 97 and Old Fort Road/100th Avenue provides 7 
direct access to the Project site via Old Fort Road from central Fort St. John. 8 
Southbound traffic making a left turn from 100th Avenue, as well as those executing a 9 
westbound left turn from the highway onto Old Fort Road, would experience additional 10 
delays of up to seven seconds per vehicle at these intersections during the peak year of 11 
the Project, with no change in LOS. 12 


At the intersection of Highway 97 and 100th Street, a change in LOS is predicted to occur 13 
for southbound traffic turning left from 100th Street onto Highway 97, where the average 14 
delay would change from 19 seconds per vehicle to 21 seconds per vehicle. This would 15 
result in a change from LOS B to LOS C. Also, a change in LOS is predicted to occur for 16 
westbound traffic turning left from Highway 97 westbound to 100th Street, where average 17 
delay would change from 10 seconds per vehicle to 11 seconds per vehicle. This would 18 
result in a change from LOS A to B. 19 


The signalized intersection at Highway 97 and 85th Avenue provides direct access to the 20 
Project site via 85th Avenue and Old Fort Road from the rest of the PRRD, including 21 
Taylor and Dawson Creek. A change in LOS is predicted to occur for westbound traffic 22 
turning left from Highway 97 onto 85th Avenue, where the average delay would change 23 
from 18 seconds per vehicle to 26 seconds per vehicle. This would result in a change 24 
from LOS B to LOS C. 25 


At all other intersections on this segment of Highway 97, there would be shorter delays, 26 
and no change in the Level of Service.  27 


Table 31.18 summarizes potential traffic delay changes on Highway 97 North. 28 


A sensitivity analysis was undertaken in the Project Traffic Analysis report on the 29 
assumption that all materials and equipment would be transported by road (rather than 30 
97% by rail). The findings show that there would be an incremental six-second delay for 31 
westbound left-turning traffic at the intersection of Highway 97 North and 85th Avenue 32 
(Volume 4 Appendix B Project Traffic Analysis Report). This would reduce the LOS at 33 
this intersection from B under the “with project” scenario, to C with the increased 34 
sensitivity loadings. 35 
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Table 31.18 Potential Changes in Traffic Delay on Highway 97 North 1 


Road Name Project-Related Potential Changes in Traffic Delay 


Highway 97 at Old Fort Road 
Intersection 


 Incremental delays of up to seven seconds per vehicle for 
southbound traffic turning left onto Highway 97 


Highway 97 at 100th Street 
Intersection 


 Incremental delays of two seconds per vehicle for southbound 
traffic turning left onto Highway 97, and one second per vehicle for 
westbound traffic turning left onto 100th Street 


 One-second increase in delay for drivers turning from Highway 97 
onto 100th Street southbound – reduced LOS from A to B 


Highway 97 at 85th Avenue 
Intersection 


 Eight-second increase in delay for drivers turning left from 
Highway 97 onto 85th Avenue – reduced LOS from B to C. 


NOTE: 2 
Source: Volume 4 Appendix B Project Traffic Analysis Report 3 


31.4.1.6 Highway 97 South 4 


Incremental Project-related traffic on Highway 97 South near Chetwynd would not 5 
change the existing LOS at the signalized intersection with Highway 29 in Chetwynd. 6 
The proximity of frontage road intersections could cause a small amount of traffic 7 
disturbance, although this has already been minimized by BCMoTI’s imposition of 8 
restricted turning movements to right in/right out only (Volume 4 Appendix B Project 9 
Traffic Analysis Report). 10 


Community representatives expressed concern about construction activities affecting 11 
delays at the access to Tim Hortons on Highway 97 to the east of Highway 29 South 12 
(District of Hudson’s Hope Community Representatives 2011, pers. comm.). This 13 
location can experience high traffic volumes and lineups, which can create localized 14 
traffic delays. 15 


However, as a result of relatively low traffic volumes on an hourly basis, the results of 16 
the Project Traffic Analysis report indicate that Project-related traffic would have minimal 17 
delay effects at this location. 18 


The analysis assumed that all timber cleared and transported to local mills would replace 19 
other sources and therefore not be incremental. A sensitivity analysis shows that even if 20 
the timber transport was incremental volumes would be relatively low on an hourly basis 21 
and no change in the Level of Service would be expected. 22 


Table 31.19 Potential Changes in Traffic Delay on Highway 97 South 23 


Road Name Project-Related Potential Changes in Traffic Delay 


Western approach of Highway 97 to 
Chetwynd  


 No delay effects 


Eastern approach of Highway 97 to 
Chetwynd 


 No incremental traffic expected; therefore, no delay 
effects 


General Highway 97 South  Minimal delays on access to Tim Hortons (near 
Highway 97 in Chetwynd) 


NOTE: 24 
Source: Volume 4 Appendix B Project Traffic Analysis Report 25 
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31.4.2 Mitigation Measures – Changes in Traffic Delays 1 


31.4.2.1 Construction 2 


BC Hydro will implement the following measures during construction to mitigate potential 3 
increases in traffic delays resulting from the Project:  4 


• Highway 29 North 5 


o Develop Traffic Management Plans that will include Traffic Control Plans, Public 6 
Information Plans, Incident Plans, and Implementation Plans (See Volume 5 7 
Section 35 Summary of Environmental Management Plans) 8 


• Highway 29 South  9 


o Based on demand, provide a shuttle bus service or carpooling programs between 10 
Chetwynd and the Site C dam site to transport workers and to reduce 11 
Project-related private vehicle use on Jackfish Lake Road. Traffic forecasts on 12 
Jackfish Lake Road assumed that this will be in place. This service would be 13 
available for any commuters who would start from or pass through Chetwynd. If 14 
shuttle service is required, work with the District of Chetwynd to identify suitable 15 
parking locations for workers using a shuttle service 16 


• Jackfish Lake Road: 17 


o Equip Project vehicles with radios 18 


• Control access to the dam site via the Project access road 24 hours a day, 19 
seven days a week, so that only authorized vehicles are permitted to use the road 20 


• North Bank Minor Roads: 21 


o Provide carpool programs, such as preferred parking, for regional workforce 22 
commuters, to reduce the number of private vehicles commuting to site 23 


Additional mitigation measures will not be required on Highway 97 North or South due to 24 
sufficient highway capacity and, for the recent four-lane enhancement of Highway 97 25 
North near Fort St. John. Mitigation measures will not be required in Hudson’s Hope, 26 
due to low volumes of background vehicle and turning traffic. 27 


31.4.3 Effects Assessment – Construction – Changes in Road Safety 28 


31.4.3.1 Highway 29 North 29 


During early construction years, the number of collisions per year along Highway 29 may 30 
increase, due to greater traffic volumes during construction periods, however in the later 31 
years of construction the number of collisions per year may decline as a result of the 32 
highway improvements. The number of predicted collisions per year would rise by 33 
slightly less than 0.8 in Years 0 through 4 compared to the base case, then decline to 34 
below base case levels (ranging from -0.9 in Year 5 to -2.9 in Year 8) from Year 4. Over 35 
the entire construction period, a net decline of -5.5 collisions would be expected on 36 
Highway 29 North as a result of road improvements. 37 


A safety analysis of the three steepest hills on Highway 29 shows that the additional 38 
truck traffic associated with Highway 29 realignment activities would have a limited effect 39 
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on road safety, due to the small number of trucks on an hourly basis and the short road 1 
lengths (Volume 4 Appendix B Project Traffic Analysis Report). 2 


Increased road activity from the Project would increase the number of collisions on 3 
Canyon Drive to Peck Avenue by approximately 0.005 per year, and a total of 0.05 over 4 
the eight-year construction period (Volume 4 Appendix B Project Traffic Analysis 5 
Report).  6 


During public consultation, BC Hydro also heard of concerns about the potential for 7 
runaway trucks descending the 10% grade on Canyon Drive. These trucks would be 8 
hauling riprap from Portage Mountain for construction of the Hudson's Hope shoreline 9 
protection and Highway 29 realignment sections. The historical collision data did suggest 10 
that there had been one collision on Canyon Drive over a 10-year time frame that may in 11 
part have been due to steep grades, as the collision was attributed to “defective brakes”. 12 
A review of site conditions confirms that there is a risk that an increase in the amount of 13 
truck traffic on Canyon Drive could affect road safety. 14 


Table 31.20 summarizes the potential changes in road safety on Highway 29 North. 15 


Table 31.20 Potential Changes in Road Safety on Highway 29 North 16 


Road Name Project-Related Potential Changes in Road Safety 


Highway 29 from 
Hudson’s Hope to 
Fort St. John 


 Predicted increase of less than 0.8 collision per year over the base case in 
Years 0 to 4, then annual declines ranging from -0.9 to -2.9 collisions for the rest 
of the Project, due to highway geometric and cross-section improvements 


 Overall, a net decline in predicted collision frequency of -5.5 during the Project 
Hudson’s Hope  Predicted increase of 0.05 collisions during the life of the Project 


 Potential safety risk on Canyon Drive west of Hudson’s Hope associated with the 
combination of increased truck volumes and the existing grade on Canyon Drive 


NOTE: 17 
Source: Volume 4 Appendix B Project Traffic Analysis Report 18 


31.4.3.2 Highway 29 South 19 


The number of collisions per year on Highway 29 from Highway 97 in Chetwynd to 20 
Jackfish Lake Road would rise by approximately 0.01 per year compared to the base 21 
case. This translates to a total increase of 0.11 collisions throughout the construction 22 
phase.  23 


Potential changes in road safety are summarized in Table 31.21. 24 


Table 31.21 Potential Changes in Road Safety on Highway 29 South 25 


Road Name Project-Related Potential Changes in Road Safety 


Highway 29 South (Chetwynd to 
Jackfish Lake Road intersection) 


 Number of collisions per year would increase by approximately 
0.01 per year for Years 1 through 8 


 Overall, an increase of 0.11 collisions during the construction phase 
NOTE: 26 
Source: Volume 4 Appendix B Project Traffic Analysis Report 27 
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31.4.3.3 Jackfish Lake Road 1 


During the first four years of the Project, the number of annual collisions on the southern 2 
portion of Jackfish Lake Road (between Highway 29 South and north of Calliou Road) 3 
would increase annually by 0.01 to 0.10. Subsequently, during the remaining years of 4 
construction, road improvements on the southern portion of this road would result in 5 
reduced annual collisions ranging between -0.003 and -0.04. The net effect throughout 6 
the entire construction period would be a total increase of 0.24 collisions on this 7 
southern portion of Jackfish Lake Road. 8 


For the middle section of Jackfish Lake Road (between north of Calliou Road and Old 9 
Jackfish Lake Road) the number of annual collisions would increase by 0.05 to 0.11. The 10 
net effect throughout the entire construction period would be a total increase of 0.64 11 
collisions in this middle portion of Jackfish Lake Road. 12 


At the north end of Jackfish Lake Road (from Old Jackfish Lake Road to the end of 13 
Jackfish Lake Road), the number of collisions would rise annually, with increases 14 
ranging from 0.34 in the early years to 0.22 in the late construction period. The net effect 15 
over the construction period would be an increase of 2.35 collisions on this northern 16 
portion of Jackfish Lake Road. 17 


The total increase in collisions on Jackfish Lake Road through the entire construction 18 
period is estimated to be 3.23. During public consultation, BC Hydro heard of concerns 19 
from Jackfish Lake Road users about the safety of pedestrians and children due to the 20 
increase in vehicle traffic during the construction of the dam, about the absence of 21 
pavement markings on the sealcoat section of Jackfish Lake Road, about narrow or 22 
absent shoulders, and about wanting or having to drive toward the shoulder when large 23 
trucks are in the oncoming lane. There is no available collision history associated with 24 
these conditions and vehicle operations; however, a review of site conditions confirms 25 
that there is a risk that an increase in the amount of truck traffic on Jackfish Lake Road 26 
could affect road safety. 27 


Results for the southern and northern portions of Jackfish Lake Road are summarized in 28 
Table 31.22. 29 
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Table 31.22  Potential Changes in Road Safety on Jackfish Lake Road 1 


Road Name Project-Related Potential Changes in Road Safety 


Southern portion of Jackfish Lake 
Road (Highway 29 to north of 
Calliou Road) 


 A 0.244 increase in collisions during construction of the dam and 
ancillary works 


 Potential safety risk to pedestrians and cyclists associated with 
increase in volume of Project-related vehicles  


Middle portion of Jackfish Lake 
Road (north of Calliou Road to Old 
Jackfish Lake Road) 


 A 0.64 increase in collisions during construction of the dam and 
ancillary works 


 Potential safety risk to pedestrians and cyclists associated with 
increase in volume of Project-related vehicles  


Northern end of Jackfish Lake 
Road (T intersection to west end of 
Project access road) 


 A 2.35 increase in collisions during construction of the dam and 
ancillary works 


 Potential safety risk to pedestrians and cyclists associated with 
increase in volume of Project-related vehicles  


Jackfish Lake Road   A 3.23 increase in collisions during construction of the dam and 
ancillary works 


NOTE: 2 
Source: Volume 4 Appendix B Project Traffic Analysis Report 3 


31.4.3.4 North Bank Minor Roads 4 


In Years 0 through 2, the number of annual collisions on each of the north bank minor 5 
roads is predicted to increase. But in Years 2 through 8, Old Fort Road would 6 
experience a lower collision frequency due to road improvements, resulting in a total 7 
decline of -2.31 collisions on Old Fort Road between Years 0 and 8. This would be a 8 
permanent safety improvement arising from the Project. The predicted number of 9 
collisions would increase on all other routes from Years 2 through 8, except on 242 10 
Road, where there would be no net increase or decrease in collisions, as there would be 11 
no change in Project-related traffic volume. Total collisions would rise by 1.01 on 269 12 
Road, 1.58 on 85th Avenue, and 1.65 on 240 Road. The net decline in predicted 13 
collisions for the north bank minor roads would be 1.93 over the entire construction 14 
period. Results are summarized in Table 31.23. 15 


During public consultation, BC Hydro heard of concerns from residents on the north 16 
bank about the safety of pedestrians and children due to the increase of vehicle traffic 17 
during the construction of the dam, about narrow or absent shoulders, and about 18 
wanting or having to drive toward the shoulder when large trucks are in the oncoming 19 
lane, particularly associated with Old Fort Road and 271 Road. There is no available 20 
collision history associated with these conditions and vehicle operations; however, a 21 
review of site conditions confirms that there is a risk that an increase in the amount of 22 
truck traffic on Old Fort Road and 271 Road could affect road safety. 23 
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Table 31.23 Potential Changes in Road Safety on North Bank Minor Roads 1 


Road Name Project-Related Potential Changes in Road Safety 


Old Fort Road south of 242 Road  Total decline of -2.31 collisions during construction  
 Potential safety risk to pedestrians and cyclists associated with 


increase in volume of Project-related vehicles  
Old Fort Road north of 240 Road 


Old Fort Road south of 240 Road 
240 Road west of Old Fort Road  Increase of 1.65 collisions during construction 
85th Avenue  Increase of 1.58 collisions during construction 


269 Road south of 240 Road   Increase of 1.01 collisions during construction 
271 Road north of Highway 97 to 
Wuthrich Quarry access 


 Potential safety risk to pedestrians and cyclists associated with 
increase in volume of Project-related vehicles  


North bank minor roads  Net increase of 1.93 collisions due to roadway improvements 
NOTE: 2 
Source: Volume 4 Appendix B Project Traffic Analysis Report 3 


31.4.3.5 Highway 97 North 4 


Between Year 0 and 8 of the Project, the number of predicted collisions on Highway 97 5 
between Fort St. John and Dawson Creek is predicted to increase by 25.12, with most of 6 
this change (19.84 collisions) occurring on the stretch of Highway 97 between Dawson 7 
Creek and Taylor. This analysis does not reflect BCMoTI plans to upgrade this into a 8 
four-lane road. In addition to these predicted collisions along the corridor, the number of 9 
predicted collisions at the signalized intersections along Highway 97 (85th Avenue, 10 
100th Street, Old Fort Road, 269 Road, 271 Road) is predicted to increase by 0.27 11 
collisions, with most of this increase predicted for the intersection with Old Fort Road 12 
(0.14 collisions). Results are summarized in Table 31.24. 13 


Table 31.24  Potential Changes in Road Safety on Highway 97 North 14 


Road Name Project-Related Potential Changes in Road Safety 


Dawson Creek to Taylor  Predicted increase of 19.84 collisions during the entire construction 
period 


Taylor to Fort St. John  Predicted increase of 5.16 collisions during the entire construction 
period 


Fort St. John  Increase of 0.12 collisions during the entire construction period 
Highway 97 North 
Intersections in Fort St. John 
(85th Avenue, 100th Street, Old 
Fort Road, 269 Road, and 271 
Road) 


 Increase of 0.27 collisions during the entire construction period 


Highway 97 North (Dawson 
Creek to Fort St. John) 


 Predicted increase of 25.39 collisions during the entire construction 
period 


NOTE: 15 
Source: Volume 4 Appendix B Project Traffic Analysis Report 16 


31.4.3.6 Highway 97 South 17 


The number of collisions on Highway 97 South between West Pine Quarry and 18 
Wildmare Road outside of Chetwynd is predicted to increase by 3.60 throughout 19 
construction. From Wildmare Road to Highway 29 in urban Chetwynd, the increase in 20 
collisions is predicted to be 0.19. In addition to these predicted collisions along the 21 
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corridor, the number of predicted collisions at the signalized intersections with 1 
Highway 29 is predicted to increase by 0.02 between Years 0 and 8. Collectively, the 2 
predicted number of collisions on Highway 97 South near Chetwynd would rise by 3.81 3 
over the construction period. Results are summarized in Table 31.25. 4 


Table 31.25  Potential Changes in Road Safety on Highway 97 South 5 


Road Name Project-Related Potential Changes in Road Safety 


Western approach of 
Highway 97 to Chetwynd  


 Predicted increase of 3.60 collisions east of Wildmare Road 
 Predicted increase of 0.19 collisions between Wildmare Road and 


Highway 29


Highway 97 Intersections in 
Chetwynd with Highway 29 


 Increase of 0.02 collisions during the entire construction period 


General Highway 97 South  Total predicted increase of 3.81 collisions 
NOTE: 6 
Source: Volume 4 Appendix B Project Traffic Analysis Report 7 


31.4.3.7 Sensitivity Analysis 8 


Two alternative scenarios were examined to understand the sensitivity of the predicted 9 
change in collisions during construction. The first alternative assumed that 100% of 10 
timber harvested would be incremental to base case harvests, rather than replacement 11 
of the harvested volume as is assumed in the basic “with Project” scenario. In the 12 
alternative harvest volume scenario the total number of predicted collisions within the 13 
LAA during the entire construction period would increase by 31.38, compared with 29.03 14 
under the basic “with Project” scenario. The majority of these incremental collisions 15 
would be expected on Highway 97 North and Jackfish Lake Road (Volume 4 Appendix B 16 
Project Traffic Analysis Report).  17 


The second alternative scenario assumed that all riprap from the West Pine Quarry 18 
would be transported by rail rather than by road as in the basic “with Project” scenario. In 19 
the alternative West Pine transport scenario, the total number of collisions within the 20 
LAA would increase by 22.33 during the entire construction period, compared with 29.03 21 
under the basic “with Project” scenario. during the entire construction period would 22 
increase by 29.03, compared with 22.33 under the basic “with Project” scenario. The use 23 
of rail would reduce collisions on Highway 29 and Jackfish Lake Road. 24 


31.4.4 Effects Assessment – Operations – Potential Changes in Road Safety 25 


The formation of the reservoir may have localized potential temperature change effects, 26 
therefore the analysis of potential effects road safety due to changes in fog, and the 27 
climate data collection to support the analysis, was undertaken along roadways adjacent 28 
to the reservoir and river downstream. Highway 97 south of Taylor Hill and Jackfish Lake 29 
Road are not near the reservoir or river downstream of the Project therefore were not 30 
assessed for potential fog changes. The discussion in this section focuses on potential 31 
increases in the amount of normal fog (visibility less than 1,000 m) and heavy fog 32 
(visibility less than 500 m) in the LAA.  33 


The permanent upgrades to Highway 29 are also assessed in the context of road safety. 34 
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31.4.4.1 Highway 29 North 1 


Two key factors were considered in assessing potential Project effects on road safety 2 
along Highway 29 North during operations: changes in normal and heavy fog hours per 3 
year, and changes in road geometry and cross-section.  4 


The potential for increases in fog frequency and density were assessed in relation to 5 
formation of the reservoir for sites along Highway 29 (Bear Flat, Attachie Flat Upper and 6 
Lower Terrace, Attachie Plateau, Farrell Creek, and Hudson’s Hope). It was determined 7 
that, with the reservoir in operation, there would be reduced annual hours of normal fog 8 
at four of the six locations along Highway 29 North and a reduction in heavy fog hours 9 
per year at all six locations. Attachie Flat Lower Terrace would have the greatest 10 
quarterly and annual increases in normal fog, with 10 hours in fall and nine hours total 11 
over the year. The potential changes in road safety associated with the predicted small 12 
increases in hours of fog are difficult to predict with certainty, but are not anticipated to 13 
affect road safety. 14 


The geometry and cross-section of Highway 29 will be changed as a result of the 15 
Project, as described in Volume 1 Section 4 Project Description. Currently there are 16 
areas of concern along Highway 29, in particular a few of the steeper and more 17 
curvilinear portions of the highway where the differential in speed between heavy 18 
vehicles and passenger vehicles is more acute, passing opportunities fewer, and 19 
“platoons” of vehicles often form. With the Project, a number of these problematic 20 
curvilinear areas along Highway 29, typically where the smaller tributaries to the Peace 21 
River are crossed by the highway, will be eliminated. At these crossings, the new 22 
bridges and highway approach realignments proposed would be constructed to a higher 23 
standard than the existing highway, reducing grades and ’flattening’ the horizontal 24 
curves. 25 


31.4.4.2 North Bank Minor Roads 26 


The potential for increases in fog frequency and density were assessed in relation to 27 
formation of the reservoir and changes in downstream water temperature for the location 28 
of the Site C dam, near the north bank minor roads. The results show a predicted annual 29 
decrease in both normal fog hours (-18) and heavy fog hours (-20) at the Site C location 30 
(Volume 2 Appendix K Microclimate Technical Data Report). Extrapolating these results 31 
to the nearby north bank minor roads, there would be an expected improvement in road 32 
safety, but the improvement is not possible to quantify. 33 


31.4.4.3 Highway 97 North 34 


The potential for increases in fog frequency and density were assessed in relation to 35 
Project-induced changes in water temperature downstream from Site C, and a related 36 
increase in both normal fog and heavy fog annually, where Highway 97 crosses the 37 
Peace River at Taylor, and adjacent low-lying stretches of the highway in the valley at 38 
Taylor, and the ascent out of the valley on the south Taylor hill.  39 


The model results predict that the bridge across the Peace River in Taylor would 40 
potentially have an increase of eight hours of normal fog and 118 hours of heavy fog 41 
annually. The greatest quarterly increase for normal fog would be in spring at seven 42 
hours. The increase in heavy fog would be split almost evenly between spring and fall, 43 
with increases of 46 and 41 hours, respectively. The determination of normal fog or 44 
heavy fog in the model is based on metres of visibility and a change of 1 or 2 m might 45 
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cause fog to be reclassified as heavy fog; however, the model cannot provide greater 1 
specificity to characterize what visible changes drivers might experience at this location.  2 


The model used for fog has limitations regarding predictions at the Taylor Bridge, due to 3 
site-specific factors such as the width of the river. The model’s limitations regarding 4 
predicting the results of fog at this location are discussed in Volume 2 Appendix K 5 
Microclimate Technical Data Report.  6 


Due to the limitations of the model, it cannot be predicted with certainty what the effects 7 
of a 118-hour increase would be on driving visibility, driving conditions, and overall road 8 
safety at these locations.  9 


31.4.5 Mitigation Measures – Changes in Road Safety 10 


31.4.5.1 Construction 11 


BC Hydro will implement the following measures during construction to mitigate potential 12 
increases in collision frequency:  13 


• Highway 29 North 14 


o Between Hudson’s Hope and Bear Flat, realign sections of Highway 29 15 
previously discussed during construction of the dam, incorporating geometric and 16 
cross-section improvements 17 


o On Canyon Drive west of Hudson’s Hope, construct a paved brake check before 18 
the start of the 10% grade, and make it a mandatory requirement for 19 
Project-related trucks to stop and check vehicle brakes  20 


o Explore opportunities for constructing, and install if feasible, either arrestor beds 21 
or runaway lanes, or both, on Canyon Drive above Hudson’s Hope 22 


• Jackfish Lake Road 23 


o Strengthen the road base and hard-surface 31 km of Jackfish Lake Road, which 24 
may require the widening of some sections 25 


o Examine the feasibility of widening the shoulders along the first 30 km of Jackfish 26 
Lake Road to meet current BCMoTI rural collector standards, potentially 27 
including two 1.5 m wide paved shoulders 28 


• North Bank Minor Roads 29 


o Hard-surface 240 Road and the portion of 269 Road south of the intersection 30 
with 240 Road 31 


o Realign a portion of Old Fort Road south of 240 Road 32 


o Potentially widen shoulders or add a path on Old Fort Road between Highway 97 33 
and the realigned segment, and between the end of the realigned segment and 34 
the gravel pit entrance and km 5.5 35 


o Widen shoulders or add a path on 271 Road between the Wuthrich Quarry and 36 
Highway 97 37 


o Conduct intersection lighting calculations to determine if illumination is warranted 38 
and then, in collaboration with BCMoTI, consider installing intersection lighting 39 
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31.4.6 Summary of Mitigation Measures 1 


A summary of mitigation for traffic delay and safety effects is presented in Table 31.26. 2 
Even with the implementation of mitigation measures, there would be a net increase in 3 
traffic volume during construction, and potential for residual adverse effects. Mitigation 4 
measures may reduce the increase in predicted traffic collisions, and assist in 5 
management of delay times and collision frequency over the construction period; 6 
however, project effects on delays and safety would not be eliminated entirely.  7 


31.5 Summary of Effects Assessment and Mitigation 8 
Measures 9 


31.5.1 Summary Table 10 


A summary of the potential effects of the Project on transportation, associated mitigation 11 
measures, expected effectiveness of proposed mitigation, and responsibility for 12 
implementation is shown in Table 31.26.  13 


With mitigation, there would be residual adverse effects on traffic delay and, on some 14 
routes, road safety. Mitigation and forward planning to deal with the predicted increase in 15 
traffic volumes will limit adverse effects, but increases in traffic delay would remain and, 16 
on some routes, the number of collisions would increase. Therefore, the project effect on 17 
transportation is considered further in the residual effects assessment. 18 
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Table 31.26 Project Effects and Mitigation Measures on Transportation 1 


Project Phase 
and Key 
Routes 


Potential Effect Mitigation 
Measures Effectiveness Responsibility 


     Construction 


Highway 29 
North  


Minor traffic delays 
Decline in Level of Service 
on some roads and at 
some intersections 
Potential for impeded 
access to and egress from 
properties on some roads 
Higher collision frequency 


 Implement Traffic 
Management Plans to 
include Traffic Control 
Plans, Public 
Information Plans, 
Incident Plans, and 
Implementation Plans 


 Between Hudson’s 
Hope and Bear Flat, 
realign sections of 
Highway 29 that would 
be inundated by the 
reservoir, incorporating 
geometric and cross-
section improvements 


 On Canyon Drive west 
of Hudson’s Hope, 
construct a paved brake 
check before the start of 
the 10% grade, and 
make it a mandatory 
requirement for Project-
related trucks to stop 
and check vehicle 
brakes  


 Explore opportunities for 
constructing, and install 
if feasible, either 
arrestor beds or 
runaway lanes, or both, 
on Canyon Drive above 
Hudson’s Hope 


 Implementation of Traffic 
Management Plans 
requires contractors to 
proactively consider how 
to manage public traffic 
through their work sites 


 Public traffic will receive 
information via Traffic 
Management Plan pre- 
and during-construction 
so it can effectively 
manage driving trips, 
thereby reducing potential 
traffic delays 


 Realignment of 
Highway 29 between 
Hudson’s Hope and Bear 
Flat would lead to 
improved traffic safety and 
reduced travel times 


 Requiring truck drivers to 
use a brake check on 
Canyon Drive would 
minimize the risk of 
runaway trucks on the 
descent toward Hudson’s 
Hope, improving road 
safety 


 Making available an 
arrester bed or runaway 
lane would minimize or 
eliminate the risk of a 
runaway truck on the 
descent toward Hudson’s 
Hope, improving road 
safety 


Residual adverse effects 
would remain due to general 
increase in traffic. 


 BC Hydro and its 
contractors 


 BCMoTI (potentially) 


Highway 29 
South  


 Shuttle bus between 
Chetwynd and dam site, 
as deemed necessary. 
Work with District of 
Chetwynd to identify 
suitable parking 
locations for workers 
using shuttles. 


 Implementing a shuttle 
bus system may reduce 
traffic volumes on 
Highway 29 (depending 
on the location of the 
shuttle bus), improving 
road safety 


 BC Hydro and its 
contractors 


 BCMoTI (potentially) 
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Project Phase 
and Key 
Routes 


Potential Effect Mitigation 
Measures Effectiveness Responsibility 


     Jackfish Lake 
Road  


 Equip Project vehicles 
travelling on Project 
access road with radios  


 Control access to 
Project access road at 
north end of Jackfish 
Lake Road 


 Strengthen road base 
and hard-surface 31 km 
of Jackfish Lake Road, 
widening where required 


 Examine the feasibility 
of widening the 
shoulders along the first 
30 km of Jackfish Lake 
Road to meet current 
BCMoTI rural collector 
standards, potentially 
including two 1.5 m wide 
paved shoulders 


 Implementing a shuttle 
bus system would reduce 
traffic volumes on Jackfish 
Lake Road, improving 
road safety 


 Equipping Project vehicles 
with radios allows drivers 
to communicate road and 
traffic conditions and 
improves construction 
efficiency (by notifying 
other Project vehicles of 
work progress and status) 


 Controlling access to 
Project access road would 
improve safety on that 
road, since only 
authorized construction 
vehicles would be 
permitted 


 Improved road base and 
surface would improve 
reliability of the road, 
increase road safety and 
potentially improve on 
construction productivity 
(more road available for a 
greater period of time) 


 Wider road shoulders 
would improve road safety 
and increase safety for 
pedestrians and cyclists 


 
Residual adverse effects 
would remain due to general 
increase in traffic. 


 BC Hydro and its 
contractors 
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Project Phase 
and Key 
Routes 


Potential Effect Mitigation 
Measures Effectiveness Responsibility 


     North Bank 
Minor Roads 
 


 Carpool program 
 Use of conveyor belt for 


transport of materials 
from 85th Avenue 
Industrial Lands to dam 
site  


 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 
BCMoTI, consider 
installing intersection 
lighting 


 Implementing carpool 
incentives may reduce 
traffic volumes, improving 
travel times for others, 
improving road safety, 
and reducing 
infrastructure 
requirements at dam site 
parking lot 


 Conveyor belt option 
reduces hauling traffic 
between 85th Avenue and 
dam site 


 Improved road base and 
surface would improve 
reliability of the road, 
increase road safety, 
potentially improve on 
construction productivity 
(more road available for 
greater period of time), 
and reduce dust 


 A realigned Old Fort Road 
would improve road safety 
and improve travel times 


 Wider road shoulders 
would improve road safety 
and increase safety for 
pedestrians and cyclists 


 
Residual adverse effects 
would remain due to general 
increase in traffic. 


 BC Hydro and its 
contractors 


Operations 
Taylor Bridge 
and 
approaches 


Higher accident rate due to 
poor visibility during fog 


If required based on the 
outcome of monitoring, 
minimize fog-related 
collisions and maintain 
overall road safety by 
giving consideration to the 
following: 
 illumination on, and on 


the approaches to, the 
Taylor Bridge 


 changeable message 
signs which are visible 
in dense fog 


 radio broadcasts and 
other forms of public 
communication 


If required, proposed 
mitigation measures 
would be expected to 
reduce fog-related 
collisions. 
Potential for residual 
adverse effects on road 
safety if Project is 
confirmed to increase fog 
conditions 


 BC Hydro and its 
contractors 
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31.5.2 Other Mitigation Options Consider 1 


A number of highway alignment alternatives were developed for each of the segments 2 
on Highway 29 and evaluated as part of a multiple account evaluation process. 3 
Characteristics evaluated included relative safety, environmental effects (including those 4 
on fish, wildlife, and habitat), social effects (including those on property, heritage, and 5 
agriculture) and costs of each alternative (Section 4.3.4.2 Alternate Highway Alignments 6 
in Volume 1 Section 4 Project Description). 7 


Similarly, BC Hydro conducted a multiple account evaluation to determine the preferred 8 
south bank access road, considering the relative safety, environmental effects, social 9 
effects, and the costs of various options (Section 4.3.7.2 Alternate Access Routes 10 
Considered in Volume 1 Section 4 Project Description). 11 


Options for the transport of materials from the 85th Avenue Industrial Lands to the dam 12 
site included consideration of on-road and off-road truck transport, as well as the 13 
selected option of a conveyor. The selected option of a conveyor would offload materials 14 
into a large hopper or to a stockpile close to the hopper. Trucks would then be loaded 15 
directly from the hopper or by front-end loader from the stockpile and transport the 16 
material to the placing location within the dam site (Section 4.3.5.2 85th Avenue 17 
Industrial Lands in Volume 1 Section 4 Project Description). The alternative option of 18 
truck transport would have involved highway-legal or off-road trucks utilizing public 19 
highways; this method of transport was not selected. 20 


In consultation with BCMoTI, consideration was given to improving the access from 21 
West Pine Quarry to Highway 97 to accommodate access/egress for highway-legal haul 22 
trucks. Due to the physical constraints of the existing rail line and the river crossing, 23 
safety improvements to the geometry of the road were determined to not be practical. As 24 
an alternative to constructing improvements, BCMoTI agreed that enhanced signing and 25 
standard traffic control procedures could be utilized as required during quarry 26 
operations. 27 


In order to enhance safety, consultations with affected school districts have taken place 28 
to obtain school bus routing and schedule information. Discussions have also taken 29 
place with Canada Post to verify rural mail box locations and explore options for 30 
improved access to the pullout areas for both users and postal staff. Although no 31 
definitive improvements have been determined to date, commitments to continue 32 
consultation have been made to both agencies. 33 


31.6 Residual Effects 34 


31.6.1 Characterization of Residual Effects 35 


Residual adverse effects are the effects of the Project that may remain after taking into 36 
account the implementation of mitigation measures. Residual adverse effects are 37 
characterized according to the residual effects criteria and associated definitions in 38 
Table 31.27.  39 


The magnitude of effects on transportation is characterized using both change in traffic 40 
delay, expressed as change in Level of Service, and annual change in the percentage of 41 
collisions within the LAA.  42 
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Change in road safety performance (collision frequency) is based on the normal 1 
variability that is expected from the baseline safety conditions. For this assessment, the 2 
historical collision frequency was examined to establish the normal variability in collision 3 
frequency of the LAA for the years 2002 to 2006. These years were selected because 4 
the collision data within this time frame are considered stable. The analysis indicated 5 
that a change of 5% represents the normal variability in the annual collision frequency. 6 
This was confirmed with the assessment of collisions within the Peace Region and for 7 
the province as a whole. Thus, an increase in 5% of the expected annual collision 8 
frequency was selected as the magnitude threshold between a low and moderate 9 
residual effect (i.e., less than 5% increase in annual collision frequency is a low effect, 10 
and between 5% and 10% increase in annual collisions represents a moderate residual 11 
effect). 12 


Change in traffic delay is based on a change in Level of Service (and the intrinsic delay 13 
per vehicle, expressed in seconds of delay), based on traffic operation definitions where 14 
Level of Service A represents little delay and Level of Service F represents much delay. 15 
The six Levels of Service are divided into 10-second to 25-second increments (where 16 
seconds of delay progressively increase as LOS degrades) for signalized intersections, 17 
and into 10-second to 15-second increments for stop-control intersections. A reduction 18 
of two or more levels of service was selected to indicate a moderate effect. Typically, a 19 
road authority would not consider improving an existing condition until the Level of 20 
Service erodes to E or F, indicating that a facility is at or over capacity; therefore, this is 21 
selected to indicate a high effect. 22 


Table 31.27 Characterization Criteria for Residual Transportation Effects  23 


Criterion Description Quantitative Measure or Definition of 
Qualitative Categories 


Direction The ultimate long-term trend of the 
environmental, economic, social, heritage, 
or health effect  


Adverse: condition of the VC is worsening in 
comparison to baseline conditions and trends 
Positive: condition of the VC is improving in 
comparison to baseline conditions and trends 


Magnitude The amount of change in a measurable 
parameter or variable relative to baseline 
case. 


Low:  
Delay: reduction in one Level of Service per road 
segment or intersection 
Safety: increase in number of collisions not more 
than 5% of the normal variability in annual 
collision frequency 
Moderate:  
Delay: reduction in two Levels of Service per 
road segment or intersection 
Safety: increase in collisions of between 5% and 
10% of the normal variability in annual collision 
frequency 


High:  
Delay: reduction of two Levels of Service per 
road segment or intersection and Level of 
Service would be E or F 
Safety: increase in collisions of more than 10% 
of the normal variability in annual collision 
frequency 
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Criterion Description Quantitative Measure or Definition of 
Qualitative Categories 


Geographical 
Extent 


The geographic area in which an 
environmental, economic, social, heritage, 
or health effect of a defined magnitude 
occurs  


Site-specific: the expected measurable changes 
are within the LAA  
Local: the expected measurable changes are 
within the LAA and extend to surrounding road 
networks 
Regional: Peace River Regional District 


Frequency The number of times during a project or a 
specific project phase may occur  


Once: occurs once 
Continuous: occurs on a regular basis and at 
regular intervals 
Sporadic: occurs rarely and at irregular intervals 


Duration The period of time required until the VC 
returns to its baseline condition, or the 
effect can no longer be measured or 
otherwise perceived 


Short term: effect is limited to less than 
one year 
Medium term: effect occurs in more than 
one year, but not beyond construction phase 
Long term: effect lasts beyond construction 


Reversibility The likelihood that a measurable parameter 
will recover from an effect 


Effect reversible with reclamation and/or over 
time 
Effect permanent and cannot be reversed with 
reclamation and/or over time 


Context Capacity of socio-economic systems and 
processes to accept change, resilience, or 
the level of change relative to base case or 
base line variation typically experienced  


Low: effect occurs in environments of low 
resiliency and/or high vulnerability 
Moderate: effect occurs in an environment of 
moderate resiliency and/or moderate 
vulnerability 
High: effect occurs in an environment of high 
resiliency and/or low vulnerability 


Level of 
Confidence 


Certainty in quantifying or estimating the 
effect; the quality and/or quantity of data; 
the understanding of the effect 
mechanisms; and the effectiveness of 
mitigation. 


Low: assessment based on professional 
judgment and experience, but hampered by 
incomplete understanding of cause-effect 
relationships, and/or lack of data 
Moderate: assessment based on professional 
judgment and experience, including a reasonable 
understanding of cause-effect relationships, and 
adequate data 
High: assessment based on professional 
judgment and experience 


Probability The likelihood that an adverse effect will 
occur 


Low: past experience indicates that an effect is 
unlikely, but could occur 
High: past experience indicates that an effect is 
highly likely to occur 
Unknown: past experience does not allow the 
determination of the effect’s probability  


Considering that the analyses carried out were focused on potential peak year results, 1 
the overall residual Project effect on transportation over the entire project period would 2 
be low in magnitude. In off-peak years, Project-related traffic volumes would be lower 3 
than the peak year, and attendant traffic delays would be less, and road safety would be 4 
improved over the analyses presented earlier in the Project Traffic Analysis (Volume 4 5 
Appendix B). 6 


Average traffic delays are anticipated to reduce Level of Service by, at most in a peak 7 
hour of the peak construction year, one level, remaining within the higher categories of 8 
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LOS (i.e., LOS A to LOS B, and LOS B to LOS C) for all road segments assessed. 1 
Increases in traffic delays are anticipated to be minor (less than 10 seconds) in the 2 
typical peak hour of the peak construction year for all traffic movements. 3 


The magnitude of residual effects on collisions is considered to be low, as neither the 4 
predicted number of collisions on any one corridor, nor for the LAA at large, approaches 5 
the 5% normal variability threshold for a change in annual collision frequency. The total 6 
net change in collisions throughout the LAA during the construction period is predicted to 7 
be 29.0, taking into account the permanent improvements on Highway 29, Jackfish Lake 8 
Road, and Old Fort Road (DeLeur Consulting Limited, 2012). The predicted change in 9 
the total number of collisions during the construction period ranged between -5.3 on 10 
Highway 29 (an improvement due to permanent roadway improvements) and 25.4 on 11 
Highway 97 North (representing a 3.3% increase) over the entire Project construction 12 
period.  13 


The overall residual Project effects on traffic delay and road safety would be local in 14 
geographic extent, as the changes would occur within the LAA and surrounding road 15 
networks; would be medium term in duration, extending through the construction phase; 16 
and would be reversible once the construction phase is complete. The frequency of 17 
effects, where changes occur, would be daily throughout construction, with 18 
commuter-based traffic volumes peaking during shift changes.  19 


The context in which residual effects would occur is moderate. Given the rural nature of 20 
the area and its resource-based economy, affected communities and drivers would be 21 
familiar with other development projects exhibiting similar road usage requirements and 22 
effects. More locally, however, residents south of Highway 97 and living closer to the 23 
dam site would experience an increase in traffic activity during the construction period. 24 
BC Hydro is committed to continue engaging with local residents to reduce the potential 25 
effects that this localized increase in activity would bring. 26 


The level of confidence in the traffic forecasts for the Project and corresponding traffic 27 
effects assessment is moderate, since this information is based on detailed evaluation of 28 
materials, routes, and timing, but it is subject to shifts in these factors based on the 29 
contractors’ schedule, means, and methods. Further, the base case traffic forecasts 30 
(without the Project) have assumed population and industrial growth rates that have 31 
prevailed in the past 20 years. For this reason, the level of confidence in base case 32 
traffic forecasts during the construction time period is also moderate. The probability of 33 
an adverse effect occurring on transportation would be high, because the Project would 34 
add traffic volumes to the identified routes. 35 


During operations there may be adverse effects on road safety, due to a possible 36 
increase in fog conditions at Taylor. As discussed above, there is uncertainty as to 37 
whether or not this would occur and, if so, what the magnitude of change would be 38 
(measured in hours of normal and heavy fog per year). If the effect does occur, it would 39 
be site-specific in the vicinity of the bridge at Taylor, would occur throughout operations 40 
(long term), and would happen in a seasonal cycle based on water and air temperatures. 41 
The changes would be permanent and therefore not reversible. If there are more fog 42 
hours, the social context is moderately resilient, as there are driver behaviour measures 43 
than can reduce road safety risks, and management measures that can also reduce 44 
road safety risks. As discussed, the level of confidence in the characterization of this 45 
effect is low and the probability is unknown; therefore, monitoring is proposed.  46 


The adverse project effect on transportation is characterized in Table 31.28. 47 
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Table 31.28 Summary of Residual Effects Ratings for Transportation 1 


Activity Effect Residual Environmental Effect 


Direction Magnitude Geographic 
Extent 


Duration and 
Frequency 


Reversibility Social 
Context 


Level of 
Confidence 


Probability 


Construction Change in 
road traffic 
delay 


Adverse Low Local Medium term 
Daily 


Reversible Moderate 
resiliency 


Moderate High 


Change in 
road safety 


Adverse Low Local Medium term 
Daily 


Reversible Moderate 
resiliency 


Moderate High 


Operations Change in 
road safety 
(fog at 
Taylor) 


Adverse Unknown Site-specific Long term 
Seasonal 


Irreversible Moderate 
resiliency 


Low Unknown 







Site C Clean Energy Project Environmental Impact Statement 
Volume 4: Social, Heritage and Health Effects Assessment 
Section 31: Transportation 
 


31-44   
 


 


31.6.2 Standards or Thresholds for Determining Significance 1 


The assessment of Project effects on transportation has considered the potential for 2 
changes during Project construction to road traffic delays on road networks in the LAA, 3 
changes to road safety on road networks in the LAA, and changes during Project 4 
operations on road safety due to increased fog conditions roads in the vicinity of the 5 
Project.  6 


A residual effect on transportation is considered significant if all of the following criteria 7 
are met: 8 


• The effect is adverse 9 


• The magnitude is moderate or high 10 


• The geographic context is local or regional 11 


• The frequency is continuous 12 


• The duration is long term 13 


• The effect is irreversible 14 


• The social context is moderate or high 15 


31.6.3 Determination of Significance of Residual Effects 16 


Road safety during construction is anticipated to be somewhat reduced on most roads 17 
within the LAA, but would be well within the normal variability of annual collision 18 
frequency in the LAA. On Highway 29 North and Old Fort Road, implementation of 19 
mitigation measures and construction of road improvements are expected to improve 20 
road safety in the long term. Adverse effects associated with traffic delay and road safety 21 
would be contained to the LAA, and only for the duration of construction. However, 22 
benefits from road and highway infrastructure improvements completed as part of the 23 
Project would be realized beyond completion of the Project and into the future. For these 24 
reasons, adverse residual effects on transportation are considered not significant.  25 


Table 31.29 summarizes the effects, mitigation, and assessment of significance for 26 
transportation. 27 
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Table 31.29 Summary of Assessment of Potentially Significant Residual Adverse 1 
Effects 2 


Valued 
Component 


Project Phase Potential Effects Key Mitigation Measures Significance 
Analysis of 


Residual 
Effects 


(Summary 
Statement) 


Transportation Construction  Potential changes to 
traffic delays and road 
safety – all road 
segments 
Residual adverse 
effects anticipated on 
all road segments due 
to general increase in 
traffic 


 Implement Traffic Management 
Plans to include Traffic Control 
Plans, Public Information Plans, 
Incident Plans, and 
Implementation Plans 


 Geometric, cross-section, and 
road structure improvements to 
roads to be used by Project-
related traffic 


 On Canyon Drive west of 
Hudson’s Hope, construct a paved 
brake check before the start of the 
10% grade, and make it a 
mandatory requirement for 
Project-related trucks to stop and 
check vehicle brakes 


 Explore, and install if feasible, 
opportunities for constructing 
either arrestor beds or runaway 
lanes, or both, on Canyon Drive 
above Hudson’s Hope 


 Shuttle for workers, as deemed 
necessary; work with District of 
Chetwynd to identify suitable 
parking locations for workers using 
shuttles. 


 Control access to Project access 
road at north end of Jackfish Lake 
Road 


 Carpooling program for local 
workforce  


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


Not significant 


Transportation Operations Potential changes to 
road safety due to fog 
Potential for residual 
adverse effects on 
road safety if Project 
is confirmed to 
increase fog 
conditions 


 Monitor the change in fog hours 
on, and on the approaches to, the 
Taylor Bridge, and implement 
mitigative measures as deemed 
necessary 


Not significant 
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31.7 Cumulative Effects Assessment 1 


In extrapolating past long-term industrial growth trends, the base case traffic projections, 2 
as discussed above in the road transportation outlook, inherently include future major 3 
development projects (Volume 4 Appendix B Project Traffic Analysis Report). Therefore, 4 
the residual project effects of transportation already account for overlaps and interaction 5 
with these projects. An assessment of cumulative effects was not undertaken because it 6 
would represent a double-counting of project residual effects. 7 


31.8 Monitoring and Follow-Up 8 


During construction, given the moderate level of uncertainty in the traffic modelling 9 
results, monitoring could include periodic Project traffic counts in the LAA to determine if 10 
Project-related traffic volumes are adversely affecting traffic operations. Locations, and 11 
potential resulting mitigation, could include: 12 


• The intersection of Highway 29 and Canyon Drive, to confirm any traffic delays 13 
resulting from construction. Potential resulting mitigation could include construction 14 
of a dedicated left-hand turn slot, or changing intersection priority by revising 15 
pavement markings and signing. 16 


• The signalized intersection of Highway 29 South and Highway 97 South in Chetwynd 17 
to determine if traffic signal timing adjustments could reduce overall intersection 18 
delay during construction. 19 


• Monitor Highway 97 signalized intersections in Fort St. John and, if deemed 20 
necessary in discussion with BCMoTI and the City of Fort St. John, adjust traffic 21 
signal timings to reduce overall intersection delay during construction. 22 


• Local commuter road usage, and, if deemed necessary in discussion with BCMoTI 23 
and local stakeholders, implement local road use restrictions, for example on Project 24 
traffic using 269 Road between 240 Road and Highway 97. 25 


This monitoring work could take the form of short duration (one day) intersection counts, 26 
longer (one week) duration hose counts, or downloading traffic count data from 27 
signalized intersections. Details regarding the construction traffic monitoring program 28 
would be developed when the contractor’s schedule and details associated with Project-29 
related infrastructure, such as parking lots, camp locations, and off-site accommodation, 30 
are confirmed. Following this monitoring program, the scope of any required mitigation 31 
would be developed in collaboration with BCMoTI and stakeholders.  32 


Given the uncertainty in predicting changes in fog hours at Taylor Bridge, monitoring of 33 
the changes in fog hours will be carried out on Taylor Bridge and the South Taylor Hill 34 
during operations to determine if mitigation measures (e.g., illumination, changeable 35 
message signs that are visible in dense fog, radio broadcasts) are required to reduce 36 
driver speed, minimize the potential for fog-related collisions, and maintain overall road 37 
safety. Using the results of this monitoring program, the scope of any required mitigation 38 
would be developed in collaboration with BCMoTI and stakeholders. 39 


Monitoring recommendations are summarized in Table 31.30. 40 
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Table 31.30 Follow-up Program for Transportation 1 


Valued 
Component 


Project 
Phase 


Monitoring Program 
Objective 


Monitoring Program 
Frequency 


Monitoring 
Program 
Duration 


Transportation Construction  Record traffic counts and 
monitor traffic operations at 
the following intersections: 
 Highway 29 and Canyon 


Drive in Hudson’s Hope 
 Highway 97/Highway 29 in 


Chetwynd 
 Highway 97 intersections 


in Fort St. John 
Monitor traffic operations on 
local roads to determine if 
road restrictions for 
Project-related traffic should 
be implemented 


 Intersection and local 
road operations – 
annually, during active 
construction 


 Traffic Counts – 
annually, during active 
construction 


 Fog – Seasonally 


During 
construction 


Transportation Operations  Monitor the change in fog 
hours during operations 
on, and on the approaches 
to, the Taylor Bridge and 
implement mitigative 
measures as deemed 
necessary 


 Seasonally Initiate during 
construction 
to develop a 
baseline, and 
continue 
through 
Years 0 to 4 
of operation 
or until the 
changes in 
fog can be 
confirmed 


2 
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32 HERITAGE RESOURCES 1 


32.1 Approach 2 


Palaeontological, archaeological, and historical sites, objects, and features are the key 3 
indicators that comprise the heritage resources VC. These key indicators contain 4 
physical evidence of ancient flora and fauna or cultural materials including, but not 5 
limited to, remains of ancient campsites, subsistence procurement sites, historic 6 
structures, and locations containing burials. The heritage resources VC was selected for 7 
the following reasons: 8 


• Interaction with Project components and activities 9 


• Aboriginal concerns 10 


• Public and stakeholder issues 11 


• Federal and provincial regulations and guidelines 12 


The selection of the heritage resources VC and the scope of the heritage program were 13 
developed using information obtained through discussion with various external sources 14 
including Aboriginal communities, research institutions, local citizens or associations, 15 
and government agencies.  16 


Palaeontological, archaeological, and historical sites were identified through a review of 17 
pre-existing information and through an extensive field inventory program. The potential 18 
for the Project to adversely affect the VC, heritage resources, was assessed through a 19 
comprehensive heritage resources inventory and assessment program, recognizing that 20 
undetected heritage resources may be also encountered during the life of the Project. 21 
Such resources will be managed in a manner consistent with applicable legislation and 22 
policies (see Section 32.1.1). 23 


Palaeontological sites are locations where ancient organisms, or traces of their 24 
existence, have been preserved in the geological record as fossils (Fossil Management 25 
Review Technical Working Group 2004). Fossils usually comprise the remnants of more 26 
resilient structural elements such as bones, teeth, shells, and woody parts, but can also 27 
be expressed as imprints of soft body parts, tracks, and traces of an organism’s 28 
interaction with the environment. In northeast British Columbia, a wide variety of fossils 29 
occur in bedrock associated with Palaeozoic, Mesozoic, and Cenozoic times, and in 30 
unconsolidated Quaternary sediments. Known fossils from the region consist of 31 
mammals, birds, dinosaurs, reptiles, fish, shellfish, sea jellies (jellyfish), insects, worms, 32 
trees, ferns, flowering plants, mosses, algae, and micro-organisms, along with traces of 33 
their locomotion, feeding, and lodging.  34 


Archaeological sites are locations that contain physical evidence of past human activities 35 
for which scientific methods of inquiry (i.e., survey, excavation, data analysis) provide 36 
the main sources of information. Archaeological sites can be associated with pre-contact 37 
(commonly referred to as prehistoric) and post-contact periods – that is, the time before 38 
or after the arrivals of Europeans.  39 


Historical sites are any structure, site, or thing that is of historical or architectural 40 
significance as defined by the British Columbia Archaeological Impact Assessment 41 
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Guidelines (B.C. Archaeology Branch 1998) and heritage values as identified in 1 
interviews with local and regional historical societies, museums, and other organizations, 2 
as well as local residents. Historical sites and locations in B.C. are primarily attributable 3 
to post-contact Euro-Canadian settlement and land use, but also include habitations and 4 
other evidence left by Aboriginal peoples in that time period.  5 


Heritage resources are non-renewable resources that may be susceptible to damage 6 
from land-altering activities. Many heritage resources have value to Aboriginal peoples, 7 
the public, and other stakeholders. Heritage resources may have regional, provincial, 8 
national, or international significance. 9 


32.1.1 Regulatory and Policy Setting 10 


As specified in the EIS Guidelines, the following statutes and guidance documents 11 
informed the effects assessment for the heritage resources VC: 12 


• Canadian Environmental Assessment Act (CEAA), 2012 13 


• British Columbia Environmental Assessment Act 14 


• British Columbia Fossil Management Framework 15 


• British Columbia Heritage Conservation Act 16 


Following finalization of the EIS Guidelines, it was determined that the B.C. Cremation, 17 
Interment and Funeral Services Act and the B.C. Coroners Act are also relevant to the 18 
heritage resources VC. 19 


32.1.1.1 Canadian Environmental Assessment Act, 2012 20 


CEA Agency policies and procedures for heritage resources are described in A 21 
Reference Guide for the Canadian Environmental Assessment Act: Assessing 22 
Environmental Effects on Physical and Cultural Heritage Resources (CEA 23 
Agency 1996). This guide recommends that heritage resources should be assessed in 24 
relation to the mandates, objectives, and intents of existing legislation and policies on 25 
heritage found at various government levels (federal, provincial, municipal, or territorial). 26 
Consequently, for the assessment of heritage resources in British Columbia under 27 
CEAA 2012, to meet the guidance issued by the CEA Agency, the requirements of 28 
provincial legislation need to be met.  29 


32.1.1.2 British Columbia Environmental Assessment Act 30 


Under the B.C. Environmental Assessment Act, the BCEAO has issued guidance with 31 
respect to the assessment of adverse effects on heritage resources. That guidance 32 
states that an assessment should be conducted in accordance with B.C. Archaeology 33 
Branch (B.C. Ministry of Forests, Lands, and Natural Resource Operations) standards. 34 


32.1.1.3 British Columbia Fossil Management Framework 35 


The Province of British Columbia recognizes that palaeontological resources have 36 
heritage, scientific, and educational value as “fossils represent the historical record of 37 
the evolution and development of life on earth” (Fossil Management Review Technical 38 
Working Group 2004). As such, the Province recognizes the need to protect important 39 
fossil finds and the interests of stakeholders. Currently, fossil collecting in British 40 
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Columbia is unregulated and there is no clear policy for fossil management (Fossil 1 
Management Review Technical Working Group 2004). There are no explicit 2 
administrative controls or legal instruments that provide automatic protection and 3 
management of such resources, although protection can be provided under certain 4 
conditions, as explained below.  5 


Regulatory protection for palaeontological sites was limited until 1997, when they were 6 
included under the B.C. Mineral Tenure Act. In 2005, a new regulation took effect that 7 
identifies fossils as “not a mineral” under the B.C. Mineral Tenure Act, effectively 8 
preventing the rights to mine, extract, and sell fossils being obtained through new 9 
mineral claims. 10 


Although palaeontological sites are not currently protected by explicit provincial 11 
legislation, the Governor General-in-Council has the ability to protect specific 12 
palaeontological finds through designation as a Provincial heritage site or heritage object 13 
by issuing an Order-in-Council under Section 9 of the B.C. Heritage Conservation Act 14 
(see Section 32.1.1.4 below). In addition, the B.C. Land Tenures Branch (formerly the 15 
B.C. Strategic Land Policy and Legislation Branch) has established a set of guidelines 16 
for fossil management and is currently working with a Fossil Management Review 17 
Technical Working Group to establish operational and administrative processes for fossil 18 
management in B.C. The B.C. Land Tenures Branch (2012) guidelines state: 19 


• Fossils and fossil sites are important to British Columbia as heritage resources 20 


• The order of priority for fossil management is science, natural heritage, education 21 
and, where appropriate, commercial use 22 


• The order of priority for extraction or excavation of fossils is science, natural heritage, 23 
education and, where appropriate, commercial use. Non-extractive commercial use 24 
has precedence over extractive commercial use 25 


• A fossil management framework that recognizes the heritage value of fossils, the 26 
need to protect significant fossil sites, and the interests of stakeholders is necessary 27 


In the absence of clear legislative protection and resource management guidelines, 28 
ethical guidelines found in Ludvigsen and Beard’s (1994) West Coast Fossils: A Guide to 29 
the Ancient Life of Vancouver Island and the British Columbia Palaeontological 30 
Alliance’s (2012) Policy on Fossil Collecting and Regulation have been adopted for this 31 
assessment. 32 


32.1.1.4 British Columbia Heritage Conservation Act 33 


Heritage sites on non-federal lands in British Columbia are administered by the B.C. 34 
Archaeology Branch and the B.C. Heritage Branch, in accordance with the B.C. Heritage 35 
Conservation Act. The B.C. Archaeology Branch is the agency responsible for 36 
administering the B.C. Heritage Conservation Act (HCA) and maintaining the Provincial 37 
Heritage Site Register. The B.C. Heritage Branch exercises regulatory authority under 38 
the HCA regarding the protection and alteration of designated (i.e., protected) historical 39 
heritage sites. Section 13 of the HCA specifies that an individual (or corporation) must 40 
not “damage, excavate, dig in or alter, or remove any heritage object” from a heritage 41 
site, except in accordance with a permit issued by the Minister pursuant to Sections 12 42 
and 14. The HCA confers automatic protection upon heritage sites that predate 1846, or 43 
undated sites that could predate 1846, regardless of whether they are recorded in the 44 
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Provincial Heritage Register, whether they are located on Crown land or private 1 
property, and whether they are in a disturbed or intact context. Section 9 (2)(c) of the 2 
HCA allows protection of historical heritage sites under the B.C. Local Government Act 3 
or the Vancouver Charter. Post-1846 historical heritage sites can be protected by 4 
Ministerial Order, Designation by an Order-in-Council, or a municipal bylaw, but most 5 
historical sites are not protected in B.C. 6 


The requirements and procedures for heritage resource studies undertaken for 7 
development projects are described in the British Columbia Archaeological Impact 8 
Assessment Guidelines (B.C. Archaeology Branch 1998), and procedures for respectful 9 
handling of found human remains that are protected under the HCA are provided in the 10 
Found Human Remains policy (B.C. Archaeology Branch 1999).  11 


32.1.1.5 Cremation, Interment and Funeral Services Act and Coroners Act 12 


In the event that interred human remains are encountered in a context that is not 13 
addressed by the B.C. Heritage Conservation Act, the B.C. Cremation, Interment and 14 
Funeral Services Act or the B.C. Coroners Act may apply. An example of such a context 15 
might be a historical grave site that is not archaeological, but that is not located in a 16 
registered cemetery. 17 


Section 19(2) of the CIFSA outlines the specific circumstances under which human 18 
remains can be moved, providing, in part, as follows: 19 


A person must not disinter or remove human remains, or any part 20 
of human remains, from the place they are interred unless the 21 
disinterment or removal is in accordance with 22 


a) this Act, the Coroners Act and the regulations under those 23 
Acts, or 24 


b) a permit or an order under the Heritage Conservation Act. 25 


32.1.1.6 Aboriginal Groups’ Heritage Policies and Memoranda of 26 
Understanding 27 


There are no Aboriginal groups in northeastern B.C. that issue permits to conduct 28 
heritage research within their respective traditional lands. However, there is a 29 
Memorandum of Understanding (MOU) signed by three Treaty 8 First Nations and the 30 
Province of British Columbia for heritage conservation (B.C. Ministry of Tourism, Culture, 31 
and the Arts 2010). The MOU was signed on May 20, 2010, between the Province and 32 
the Doig River First Nation, Prophet River First Nation, and West Moberly First Nations. 33 
The purpose of the MOU is to highlight the importance of heritage protection and 34 
conservation during development and resource extraction, to establish effective 35 
processes to facilitate information sharing between the Province and Treaty 8 First 36 
Nations, and to enable participation by signatory First Nations in heritage conservation.  37 


32.1.2 External Communications 38 


In 2008, BC Hydro commenced development of a heritage program for the Project. Initial 39 
activities included consultation with the public, key government agencies, Aboriginal 40 
groups and archaeologists, and reviews of previous heritage fieldwork and studies. 41 
Based on inputs from these earlier activities, a heritage program was initiated in 2010 to:  42 
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• Acquire baseline data through literature reviews, interviews, and discussions with 1 
key stakeholders and Aboriginal groups 2 


• Undertake a field inventory program 3 


• Assess potential effects of the Project on heritage resources 4 


Throughout the heritage program, information was obtained from various external 5 
sources including Aboriginal groups, research institutions, local citizens or associations, 6 
and government agencies. These discussions were used to select the VC and guide the 7 
scope of the heritage program. 8 


Discussions were held with national, provincial, and local government agencies, as well 9 
as local and regional museums, to obtain their input on all aspects of the heritage 10 
resources program, subsequent mitigation planning, and potential repositories for 11 
heritage objects recovered during fieldwork. 12 


Prior to the commencement of archaeological fieldwork, Aboriginal groups with interests 13 
in the area were provided opportunities to review and comment upon the proposed 14 
assessment methods in the B.C. Heritage Conservation Act permit application and the 15 
2011 and 2012 deep testing programs. In addition, the results of each year’s heritage 16 
field programs were presented to Aboriginal groups upon request, and draft annual 17 
reports were submitted to Aboriginal groups, the Royal British Columbia Museum, the 18 
B.C. Ministry of Forests, Lands, and Natural Resource Operations (Land Tenures 19 
Branch), and the B.C. Archaeology Branch for review and comment. A copy of the final 20 
year one (2010) report (Golder and AMEC 2011) was provided to the same parties 21 
named above. At the request of representatives of the Treaty 8 Tribal Association, the 22 
B.C. Archaeology Branch conducted a quality audit of archaeological fieldwork 23 
(Spafford 2011). 24 


Further information on interactions with Aboriginal groups, regulators, and stakeholders 25 
for the heritage program can be found in Volume 4 Appendix C Heritage Resources 26 
Assessment Report and Volume 1 Section 9 Information Distribution on Consultation. 27 


32.1.3 Key Issues and Identification of Potential Effects 28 


Heritage sites are non-renewable resources where the context and integrity of each 29 
heritage site location is of interpretative importance. As noted in Section 32.1.2, 30 
members of the heritage resources assessment team met with various Aboriginal 31 
groups, research institutions, local citizens or associations, and government agencies 32 
throughout the heritage program. During these meetings information was shared about 33 
the Project, proposed methodological approaches for the heritage program were 34 
reviewed, progress updates were presented, and the potential effects of the Project on 35 
the heritage resources VC were discussed. Topics raised about the heritage resources 36 
VC included the treatment of human burials, the excavation and housing of artifacts and 37 
palaeontological specimens, participation in the archaeological field program, the 38 
incorporation of traditional use information in the archaeological program, and the effects 39 
of the Project on heritage sites such as Rocky Mountain Fort.  40 


Questions and comments from Aboriginal groups about the heritage resources VC were 41 
also generated through an information request process for the Draft Environmental 42 
Impact Statement Guidelines. This information request process included responses from 43 
BC Hydro. 44 
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The heritage resources VC has the potential to be affected by Project-related 1 
interactions that cause alteration to heritage sites, such as physical disturbance, 2 
compaction, and rendering them inaccessible or, alternatively, by making them more 3 
accessible and susceptible to vandalism and unauthorized collection. Any form of 4 
alteration to these sites can be permanent and irreversible. Project activities and 5 
physical works with the potential to interact with heritage resources would occur during 6 
the construction and operations phases. Construction-phase activities linked to direct 7 
effects include, but are not limited to, the following ground-altering activities that involve 8 
surface and subsurface disturbance: 9 


• Vegetation clearing 10 


• Surface stripping and excavation 11 


• Temporary placement of stockpiled materials and fill (compaction) 12 


• Inundation of the reservoir (loss of access or increase in access; erosion and 13 
siltation) 14 


Potential effects during the operations phase would result from erosion, sedimentation, 15 
road maintenance, and increased public access or, conversely, restricted access to 16 
heritage resources. 17 


The Site C Clean Energy Project Environmental Impact Statement Guidelines (BCEAO 18 
and CEA Agency 2012) list five key aspects, changes to which are to be taken into 19 
account in assessing the potential for the Project to adversely affect heritage resources. 20 
The five key aspects can be grouped into three basic types of potential effects to 21 
heritage resources:  22 


(1) Changes to resource integrity: 23 


• Disturbing heritage sites and features 24 


• Disturbing elements essential to the heritage character of features 25 


• Disturbing artifacts, features, human remains, and fossils 26 


(2) Changes to resource accessibility: 27 


• Hindering or increasing access to sites and destroying contextual information  28 


(3) Other relevant considerations raised by Aboriginal groups 29 


Potential Project interactions with heritage resources are summarized in Volume 2 30 
Appendix A Project Interactions Matrix, Table 2. A “2” ranking in this table indicates that 31 
the effects of an interaction may not be fully avoided or mitigated through the application 32 
of standard mitigation measures, or are not well understood. Therefore, they require 33 
analysis and evaluation in the environmental assessment.  34 


Project interactions with a ranking of “2” are summarized in Table 32.1 below. 35 
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Table 32.1 Interactions of the Project with Heritage Resources  1 


Project Activities and 
Physical Works 


Heritage Resources – Key Aspects 


Disturbing 
Heritage 
Sites and 
Features 


Disturbing 
Elements 


Essential to 
the Heritage 
Character of 


Features 


Disturbing 
Artifacts, 
Features, 
Human 


Remains, 
and 


Fossils 


Hindering or 
Increasing 
Access to 
Sites and 


Destroying 
Contextual 
Information 


Other Relevant 
Considerations 


Raised by 
Aboriginal 


Groups 


Construction Phase 
Dam & Generating Station Construction  
Site clearing and 
preparation      


Temporary and 
permanent access roads      


Waste treatment and 
management facilities       


Relocation of surplus 
excavated material      


Temporary construction 
access bridge across the 
Peace River 


     


Sand and gravel source 
pits       


Stage 1 channelization 
and diversion works 
(north bank) 


     


Stage 1 channelization 
works (south bank)      


Stage 2 – diversion      
Stage 2 – Diversion | 
Earthfill dam and north 
bank excavation 


     


Stage 2 – Diversion | 
South bank structures      


Reservoir Preparation and Filling 
Existing infrastructure 
inventory, protection, and 
possible relocation 


     


Hudson's Hope Shoreline 
Protection      


Access: upgrades to 
existing licensee roads, 
winter road construction 


     


Clearing of vegetation 
and timber by manual or 
mechanical means 


     


Post-harvest terrestrial 
debris management       


Access road deactivation 
and reclamation of 
exposed cuts and fills, 
where required 
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Project Activities and 
Physical Works 


Heritage Resources – Key Aspects 


Disturbing 
Heritage 
Sites and 
Features 


Disturbing 
Elements 


Essential to 
the Heritage 
Character of 


Features 


Disturbing 
Artifacts, 
Features, 
Human 


Remains, 
and 


Fossils 


Hindering or 
Increasing 
Access to 
Sites and 


Destroying 
Contextual 
Information 


Other Relevant 
Considerations 


Raised by 
Aboriginal 


Groups 


Water management 
during confinement      


Water management 
during diversion      


Water management 
during reservoir filling      


Water management 
during commissioning 
period 


     


Transmission System  
Site – corridor clearing 
and preparation      


Access construction and 
improvement with 
right-of-way 


     


Tower installation      
Construction site 
decommissioning and 
restoration/reclamation 


     


Site C Substation 
installation      


Quarried and Excavated Material Source Development  
West Pine Siding 
extension      


85th Avenue Industrial 
Lands      


Wuthrich Quarry      
West Pine Quarry      
Portage Mountain Quarry      
Del Rio granular borrow      
Other Sources | Granular 
borrow (within inundation 
zone, along Hwy. 29) 


     


Other Sources | Area E      
Other Sources | On-site      
Highway 29 Realignment 
Highway 29 Realignment 
Construction      


Construction Access Road Development  
Transmission line access 
roads      
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Project Activities and 
Physical Works 


Heritage Resources – Key Aspects 


Disturbing 
Heritage 
Sites and 
Features 


Disturbing 
Elements 


Essential to 
the Heritage 
Character of 


Features 


Disturbing 
Artifacts, 
Features, 
Human 


Remains, 
and 


Fossils 


Hindering or 
Increasing 
Access to 
Sites and 


Destroying 
Contextual 
Information 


Other Relevant 
Considerations 


Raised by 
Aboriginal 


Groups 


Jackfish Lake Road 
works (includes 
improvement of existing 
Jackfish Lake Road and 
other existing roads on 
the Jackfish Plateau, and 
the Project access road 
leading to dam site) 


     


Old Fort Road 
realignment; extension of 
240 and 269 roads. 


     


West Pine quarry access      
West Pine Siding 
Construction      


Septimus Rail Siding 
construction      
Worker Accommodation Construction and Operations 
Temporary 
Accommodation – 
Northern Regional Site 
(Halfway – Farrell) 


     


Temporary 
Accommodation – 
Southern Regional Site 
(Jackfish Lake Road) 


     


Commissioning and Operations 
Reservoir and Generating Station Operations 
Operation of the 
powerhouse, substation, 
and reservoir; includes 
downstream water 
management 


     


Maintenance of access 
roads      


NOTE:  
Only Project interactions ranked as “2” in Volume 2 Appendix A Project Interactions Matrix Table 2 are carried forward to 
this table. A  indicates that a project component or activity is likely to interact with the VC. 


32.1.4 Standard Mitigation Measures and Effects Addressed 1 


Project activities and works listed in Table 1 of Volume 2 Appendix A Project Interactions 2 
Matrix that scored a “0” were not carried through to the effects assessment. A “0” 3 
ranking is given where no interaction is predicted between a Project component and the 4 
VC. 5 
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The following activities would require ground disturbance, but they are ranked as “0” 1 
because their effects are already accounted for in the discussion of site clearing and 2 
preparation stages: 3 


• Installation and operation of temporary facilities  4 


• Hazardous materials storage and re-fuelling sites (includes explosives and petroleum 5 
fuels) 6 


• Truck washing sites 7 


• Aggregate and filter processing plants 8 


• Concrete batch plants 9 


Activities for which there is no interaction between the Project activity or component and 10 
heritage resources and, therefore, also ranked as “0”, are not included in Table 32.1 and 11 
are not carried forward to the effects assessment. These activities include: 12 


• Transport of construction materials and supplies (includes quarried materials and 13 
other materials needed for all Project components) 14 


• Transport of merchantable timber away from the reservoir area by truck 15 


• Aquatic debris management during inundation 16 


• Conductor stringing 17 


• Upgrades to Peace Canyon substation 18 


• Operation of 85th Avenue till source conveyor belt 19 


• Supply and transport of goods and services for worker camps  20 


• Temporary accommodation – dam and generating station: installation of 21 
prefabricated units in the north and south bank camps; operation of both camps 22 


• RV parks 23 


• In-community accommodation – development of 40 new housing units 24 


• Maintenance of the powerhouse and substation 25 


• Debris management 26 


• Hudson's Hope shoreline protection maintenance 27 


• Operation of the 500 kV transmission line 28 


• Maintenance of overhead structures 29 


A “1” ranking in Volume 2 Appendix A Project Interactions Matrix, Table 2 means that an 30 
interaction with heritage resources will occur. However, the effects of these interactions 31 
are well understood, and can be avoided or mitigated through the application of standard 32 
mitigation measures. For example, a “1” ranking was assigned to right-of-way vegetation 33 
maintenance along the transmission line during operations, as the potential effects 34 
would have occurred and would have been adequately addressed during the earlier site 35 
clearing and preparation stages of the construction phase. In the event that heritage 36 
resources are identified during vegetation maintenance, the resources would be 37 
managed in accordance with applicable legislation (e.g., the B.C. Heritage Conservation 38 
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Act) and policy (see Section 32.6). Based on this rationale, no further analysis and 1 
evaluation is required in the environmental assessment for interactions assigned a value 2 
of “1”.  3 


32.1.5 Selection of Key Indicators 4 


For the EIS, key indicators for the heritage resources VC consist of palaeontological, 5 
archaeological, and historical sites within the Project activity zone (see Section 32.1). 6 
Project-related activities that interact with heritage sites do so in definable and 7 
measurable ways. These sites form discrete spatial units that can be evaluated for size 8 
and complexity, but as a basic measure, their presence alone triggers consideration of 9 
requirements for varying forms of mitigation. Key indicators for heritage resources and 10 
their rationale for selection are listed in Table 32.2. 11 


Table 32.2 Key Indicators for Heritage Resources  12 


Key Aspects Key Indicators Rationale for Selection of the Key 
Indicatorsa 


Changes to Palaeontological Resources 
Changes to Resource Integrity – Palaeontology 
Disturbing heritage sites and 
features 


Detectable Project-induced 
disturbance of 
palaeontological sites and 
features 


CEAA 2012 requirement; best 
practices in accordance with B.C.’s 
proposed fossil management 
framework (Fossil Management 
Review Technical Working 
Group 2004) and the British Columbia 
Palaeontological Alliance’s (2012) 
Policy on Fossil Collecting and 
Regulation 


Disturbing elements essential to 
the heritage character of features 


Project-induced changes to 
context of palaeontological 
features 


CEAA 2012 requirement; best 
practices in accordance with B.C.’s 
proposed fossil management 
framework (Fossil Management 
Review Technical Working 
Group 2004) and the British Columbia 
Palaeontological Alliance’s (2012) 
Policy on Fossil Collecting and 
Regulation 


Disturbing artifacts, features, 
human remains, and fossils 


Project-induced 
disturbance of fossils and 
trace fossils 


CEAA 2012 requirement; best 
practices in accordance with B.C.’s 
proposed fossil management 
framework (Fossil Management 
Review Technical Working 
Group 2004) and the British Columbia 
Palaeontological Alliance’s (2012) 
Policy on Fossil Collecting and 
Regulation 
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Key Aspects Key Indicators Rationale for Selection of the Key 
Indicatorsa 


Changes to Resource Accessibility – Palaeontology 
Hindering or increasing access to 
sites and destroying contextual 
information 


Changes in level of 
accessibility to 
palaeontological sites 


CEAA 2012 requirement; Aboriginal 
communities’ interest; public interest; 
Research value; best practices in 
accordance with B.C.’s proposed fossil 
management framework management 
(Fossil Management Review Technical 
Working Group 2004) and the British 
Columbia Palaeontological Alliance’s 
(2012) Policy on Fossil Collecting and 
Regulation 


Other Relevant Considerations Raised by Aboriginal Groups – Palaeontology 
Other relevant considerations 
raised by Aboriginal groups 


Changes to 
palaeontological sites that 
prompt relevant comment 
by Aboriginal groups 
Preservation of heritage 
resources for cultural uses 
by Aboriginal peoples 
 


CEAA 2012 requirement; Aboriginal 
communities’ interest 


Changes to Archaeological Resources 
Changes to Resource Integrity – Archaeology 


Disturbing heritage sites and 
features 


Detectable Project-induced 
disturbance of 
archaeological sites and 
features 


B.C. Heritage Conservation Act 
requirement; CEAA 2012 requirement; 
Aboriginal concern for cultural heritage 
preservation (i.e., MOU signed by 
Doig River First Nation, Prophet River 
First Nation, and West Moberly First 
Nations and the Province of British 
Columbia); public interest 


Disturbing elements essential to 
the heritage character of features 


Project-induced changes to 
context of archaeological 
sites and features 


B.C. Heritage Conservation Act 
requirement; CEAA 2012 requirement; 
Aboriginal concern for cultural heritage 
preservation (i.e., MOU signed by 
Doig River First Nation, Prophet River 
First Nation, and West Moberly First 
Nations and the Province of British 
Columbia); public interest 


Disturbing artifacts, features, 
human remains, and fossils 


Project-induced 
disturbance of 
archaeological features 
and artifacts 


B.C. Heritage Conservation Act 
requirement; CEAA 2012 requirement; 
Aboriginal concern for cultural heritage 
preservation (i.e., MOU signed by 
Doig River First Nation, Prophet River 
First Nation, and West Moberly First 
Nations and the Province of British 
Columbia); public interest 


Changes to Resource Accessibility – Archaeology 


Hindering or increasing access to 
sites and destroying contextual 
information 


Changes in level of 
accessibility to 
archaeological sites 


B.C. Heritage Conservation Act 
requirement; CEAA 2012 requirement; 
Aboriginal concern for cultural heritage 
preservation (i.e., MOU signed by 
Doig River First Nation, Prophet River 
First Nation, and West Moberly First 
Nations and the Province of British 
Columbia); public interest 
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Key Aspects Key Indicators Rationale for Selection of the Key 
Indicatorsa 


Other Relevant Considerations Raised by Aboriginal groups – Archaeology 


Other relevant considerations 
raised by Aboriginal groups 


Changes to archaeological 
sites that prompt relevant 
comment from Aboriginal 
groups 
Preservation of heritage 
resources for cultural uses 
by Aboriginal peoples 
 


B.C. Heritage Conservation Act 
requirement; CEAA 2012 requirement; 
Aboriginal concern for cultural heritage 
preservation (i.e., MOU signed by 
Doig River First Nation, Prophet River 
First Nation, and West Moberly First 
Nations and the Province of British 
Columbia); public interest 


Changes to Historical Resources 
Changes to Resource Integrity – Historical  
Disturbing heritage sites and 
features 


Project-induced 
disturbance of historical 
sites 


B.C. Heritage Conservation Act 
requirement (if protected); CEAA 2012 
requirement; the B.C. Cremation, 
Interment and Funeral Services Act 
and the B.C. Coroners Act for burials; 
Aboriginal communities’ interest; 
public interest 


Disturbing elements essential to 
the heritage character of features 


Project-induced changes to 
context of historical sites 
and features 


B.C. Heritage Conservation Act 
requirement (if protected); CEAA 2012 
requirement; the B.C. Cremation, 
Interment and Funeral Services Act 
and the B.C. Coroners Act for burials; 
Aboriginal communities’ interest; 
public interest 


Disturbing artifacts, features, 
human remains and fossils 


Project-induced 
disturbance of historical 
sites, artifacts and burials 


B.C. Heritage Conservation Act 
requirement (if protected); CEAA 2012 
requirement; the B.C. Cremation, 
Interment and Funeral Services Act 
and the B.C. Coroners Act for burials; 
Aboriginal communities’ interest; 
public interest 


Changes to Resource Accessibility – Historical 
Hindering or increasing access to 
sites and destroying contextual 
information 


Changes in level of 
accessibility to historical 
sites 


B.C. Heritage Conservation Act 
requirement (if protected); CEAA 2012 
requirement; the B.C. Cremation, 
Interment and Funeral Services Act 
and the B.C. Coroners Act for burials; 
Aboriginal communities’ interest; 
public interest 


Other Relevant Considerations Raised by Aboriginal Groups – Historical 
Other relevant considerations 
raised by Aboriginal groups 


Changes to historical sites 
that prompt relevant 
comment from Aboriginal 
groups 
Preservation of heritage 
resources for cultural uses 
by Aboriginal peoples 


B.C. Heritage Conservation Act 
requirement (if protected); CEAA 2012 
requirement; the B.C. Cremation, 
Interment and Funeral Services Act 
and the B.C. Coroners Act for burials; 
Aboriginal communities’ interest; 
public interest 


NOTE:  
a Includes input from regulators, Aboriginal groups, affected stakeholders, and the public, as well as regulatory 


guidelines, and policies 
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32.1.6 Spatial and Temporal Boundaries  1 


32.1.6.1 Spatial Boundaries 2 


The Local Assessment Area (LAA) for the heritage resources assessment is defined as 3 
the Project activity zone (Figure 32.1). Given the site-specific and stationary nature of 4 
heritage resources, this is the maximum area where potential direct and indirect Project 5 
effects on heritage resources are reasonably expected to occur.  6 


The Regional Assessment Area (RAA) is also defined as the Project activity zone. Other 7 
projects are not expected to have residual effects on heritage sites within the LAA. 8 


32.1.6.2 Temporal Boundaries 9 


Activities that could affect heritage resources would occur during the construction and 10 
operations phases of the Project. Most direct effects would occur in the construction 11 
phase, during ground-altering activities that involve surface and subsurface disturbance, 12 
such as vegetation clearing, surface stripping and excavations, the placement of fill, and 13 
inundation of the reservoir. Potential effects during the operations phase would result 14 
from erosion, sedimentation, road maintenance, and increased public access or, 15 
conversely, would restrict access to heritage resources (see Table 32.2). 16 


Construction activities are expected to affect heritage resources in years one through 17 
eight of the Project. Effects related to the operations phase would begin in year eight 18 
and may continue through the operating life of the Project. 19 


32.2 Baseline Conditions 20 


Baseline data were acquired from various external sources including Aboriginal groups, 21 
research institutions, local citizens or associations, and government agencies. 22 
Information on the location and nature of previously recorded heritage resources was 23 
obtained through a search of the Provincial Heritage Register and a review of existing 24 
palaeontological, archaeological, ethnographic, and historical literature relevant to the 25 
LAA. Field inventories to discover new heritage resources and confirm documentation of 26 
previously recorded heritage sites were completed between June 2010 and 27 
September 2012. Additional details are provided in Volume 4 Appendix C Heritage 28 
Resources Assessment Report.  29 


It is important to note that heritage sites are commonly evaluated using criteria that 30 
describe heritage value in terms of the sites’ significance. As a result, this baseline 31 
conditions section makes periodic reference to “site significance”, which is distinct from 32 
the use of “significance” in the effects assessment. These concepts are discussed 33 
further in Section 32.4 Residual Effects.   34 


Overviews of traditional land use (Kennedy 2011; Candler and The Firelight Group 35 
Research Cooperative with the Treaty 8 Tribal Association 2012), ethnohistory 36 
(Bouchard and Kennedy 2012a, 2012b), and culture and traditions (Nesoo Watchie 37 
Resource Management Ltd. 2011) were reviewed. Where site-specific information was 38 
available, it was used to aid in the interpretation of field results and the development of 39 
mitigation measures. Additional details are provided in Volume 4 Appendix C Heritage 40 
Resources Assessment Report.  41 
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32.2.1 Review of Existing Information 1 


32.2.1.1 Palaeontological Resources 2 


The review of existing information focused on the preparation of a palaeontological 3 
resources overview assessment to create a geologically based palaeontological 4 
sensitivity map for the dam, generating station and reservoir (Golder and AMEC 2011). 5 
The overview was subsequently expanded to include the remaining Project components 6 
(Golder and Branta 2012). The overviews included a detailed literature review, review of 7 
orthophotos, and communication with key scientific and regulatory personnel. Individuals 8 
from the Royal British Columbia Museum, the B.C. Ministry of Forests, Lands and 9 
Natural Resource Operations (Land Tenures Branch), the Royal Tyrell Museum, and the 10 
Geological Survey of Canada were consulted.  11 


The review of existing information identified 899 potentially fossiliferous bedrock and 12 
sediment exposures within the LAA as palaeontologically sensitivity areas (Figure 32.2). 13 
Of these 899 locations, 41 palaeontologically sensitive areas contained documented 14 
palaeontological sites and were regarded as having the highest level of sensitivity 15 
(“extreme”). The remaining palaeontologically sensitive areas were ranked “high”, 16 
“medium”, and “moderate”, according to their likelihood of containing unique or in situ 17 
fossils. Areas with “low” palaeontological sensitivity were not identified. During fieldwork, 18 
some of the palaeontological sensitivity area rankings were revised as a result of field 19 
observations that created a “negligible” sensitivity category for locations that were 20 
observed during fieldwork that did not have potential to contain fossils.  21 


32.2.1.2 Archaeological Resources 22 


Previous archaeological research within and adjacent to the LAA principally involved a 23 
multi-year inventory study conducted by archaeologists from Simon Fraser University 24 
(SFU), directed successively by Knut Fladmark, Brian Spurling, and Diana Alexander.  25 


SFU conducted a number of archaeological surveys, spanning eight years, for the 26 
Project as part of preliminary design works prior to a 1981 British Columbia Utilities 27 
Commission review of the previous Site C hydro-electric project (Spurling 1980a, 1980b; 28 
Alexander 1982). The principal SFU investigations within and adjacent to the LAA during 29 
that period include: 30 


• Field studies for the proposed Site 1, Site C, Site E, and Dunvegan Dam projects in 31 
1974 (Fladmark 1975)  32 


• Field studies for the proposed Site C reservoir in 1976 that were focused on the 33 
south side of the Peace River (Spurling et al. 1976)  34 


• Two seasons of site inventory and impact assessment fieldwork in 1977 and 1978, 35 
using probabilistic sampling (Spurling 1978, 1980a, 1980b)  36 


• An inventory and impact assessment of the Site C to Peace Canyon transmission 37 
line corridor in 1977 (Fedje 1977) 38 


• An archaeological field school in the Peace River valley that involved site excavation 39 
and historical research (Fladmark 1979); this project investigated a number of sites 40 
potentially affected by the Project, but was not part of the studies conducted for the 41 
Project 42 
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• A site inventory and impact assessment of the dam site in 1981, using a mixed 1 
probabilistic and judgmental survey approach (Alexander 1982) 2 


In addition to the SFU work, Wilson (1979) undertook an inventory and impact 3 
assessment of seven sections of the transmission line not inspected as part of 4 
Fedje 1977. 5 


The research undertaken by SFU identified and recorded over 300 archaeological and 6 
historical heritage sites within and near the Project activity zone. Of these, detailed 7 
excavations were undertaken at two pre-contact sites, small-scale excavations were 8 
undertaken at nine sites, and systematic surface collections were conducted at eight 9 
sites (Spurling 1980a; Alexander 1982), as detailed below: 10 


• Detailed excavations at sites HaRk-1 and HaRk-14 11 


• Small-scale excavations at GlRj-1, HaRj-14, HaRj-19, HbRf-62, HbRg-5, HbRh-8, 12 
HbRh-33, HbRh-44, and HbRh-66 13 


• Systematic surface collection at HaRk-40, HaRk-41, HaRk-42, HbRh-17, HbRg-15, 14 
HbRi-9, HbRi-33, and HbRi-34 (Arcas 2009) 15 


Work also took place at the fur-trade era Rocky Mountain Fort and Rocky Mountain 16 
Portage House. Archaeological excavations in the 1970s and 1980s at Rocky Mountain 17 
Fort near the mouth of the Moberly River included site mapping and test excavations, 18 
preparation of a detailed contour map and proton magnetometer survey, and intensive 19 
excavations of 130 m² of site matrix (Spurling et al. 1976; Burley and Hamilton 1991; 20 
Burley et al. 1996; Arcas 2009). To date, approximately 22% of the site has been 21 
excavated, with a majority of the excavations focusing specifically on structural remains 22 
(Burley 1990:8). 23 


In 1974, the site of Rocky Mountain Portage House was relocated opposite Hudson’s 24 
Hope by Knut Fladmark “as a complex of low mounds and shallow depressions 25 
enclosing a rough quadrangular area” (Fladmark 1975:53). In 1974, the site had been 26 
affected by “modern construction” including log cabins as well as a road and ferry 27 
landing area (Fladmark 1975:53). In 1977, the site was mapped and surveyed in greater 28 
detail (Burley 1990:12). In 1987, a small number of shovel tests (i.e., half-metre square 29 
test units) were placed between the identified depressions and mounds. Few artifacts 30 
were recovered from the site and Burley et al. (1996:72) contend that the “Rocky 31 
Mountain Portage House we had been excavating was clearly that of the third 32 
incarnation [i.e., 1860s to1882–1899]”.  33 


After the early 1980s and prior to the onset of current investigative work for the Project, a 34 
number of office-and field-based studies were carried out, either for the Project or to 35 
address other regulatory requirements for BC Hydro. These studies include: 36 


• A desktop review of documented and potential heritage resources within the footprint 37 
of the Project, to provide background information for BC Hydro and to identify 38 
changes in provincial cultural resource management standards implemented since 39 
the SFU studies were concluded in 1982 (Arcas 1991) 40 


• An office-based assessment of the vulnerabilities of archaeological resources to 41 
fluctuating water flows on the Peace River downstream from the Peace Canyon Dam 42 
(Arcas 1994) 43 
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• An in-office review to summarize traditional Aboriginal land use and ecological 1 
knowledge for the Peace Water Use Plan Committee (Arcas 2002) 2 


• Archaeological investigations at an archaeological site inadvertently disturbed by 3 
geotechnical investigations for the Project (Archer 2008a) 4 


• An archaeological overview assessment of impervious aggregate material supply 5 
locations and potential slide zones within a 10 km radius of the dam site 6 
(Archer 2008b) 7 


• A desktop study to reconcile conflicts between written records of heritage site 8 
locations within the Project footprint and their geospatial coordinates in the Provincial 9 
Heritage Register (I.R. Wilson Consultants 2009) 10 


• A heritage resource data gap analysis for the Project (Arcas 2009) 11 


• Archaeological impact assessments for geotechnical investigations and similar 12 
activities within the dam site and other Project components, beginning in 2009 and 13 
continuing concurrently with the Site C heritage program (Golder 2009a, 2009b, 14 
2009c, 2009d, 2010a) 15 


• An archaeological overview assessment of geotechnical investigations within the 16 
dam site (Golder 2010b) 17 


• A study of erosional effects on archaeological resources by BC Hydro reservoir 18 
operations in the Peace basin; the study selected two sites on the Peace River as 19 
test locations, including one site (HbRh-8) within the reservoir and a historical site 20 
(HbRe-1) downstream from the dam site at Old Fort St. John (Millennia 2011) 21 


Since 2010, a number of office-based studies have been carried out for the Project. 22 
These studies include: 23 


• A predictive model of archaeological resource potential for the LAA 24 
(Millennia 2010a, 2010b), which was subsequently tested during the year one (2010) 25 
field program (Golder and AMEC 2011) 26 


• An archaeological overview assessment of lands adjacent to the reservoir (Golder 27 
and AMEC 2011) 28 


• Archaeological overview assessments for quarries and excavated construction 29 
material areas (Wuthrich Quarry, West Pine Quarry, Portage Mountain, Del Rio Pit, 30 
and Area E), access roads, and the as –yet-undefined construction activity areas 31 
near the dam site. Within these areas there are 10 previously recorded 32 
archaeological sites that are considered part of the existing baseline, but they are not 33 
included in mitigation planning or the effects assessment because they have not yet 34 
been assessed in the field (see Volume 4 Appendix C Heritage Resources 35 
Assessment Report). 36 


A possible human burial has been recorded previously in the LAA, within archaeological 37 
site HbRh-2. The reported burial location has not yet been investigated, as the B.C. 38 
Archaeology Branch recommended avoiding disturbance to this feature until there is 39 
more certainty that the location cannot be avoided by the Project. The B.C. Archaeology 40 
Branch has also stated they wish to query B.C. Ministry of Transportation and 41 
Infrastructure records associated with the construction of Highway 29 and the existing 42 
Cache Creek bridge prior to further investigation (B.C. Archaeology Branch 2012, pers. 43 
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comm.). Currently, it is unknown whether a burial is, in fact, present and, if so, whether it 1 
is archaeological and protected under the B.C. Heritage Conservation Act or historic and 2 
protected under the B.C. Cremation, Interment and Funeral Services Act or the B.C. 3 
Coroners Act. Prior to construction, the reported burial site will be assessed and 4 
mitigation recommendations will be made in accordance with the relevant legislation if 5 
the location cannot be avoided by the Project (see Section 32.6). 6 


32.2.1.3 Historical Resources 7 


The review of historical background data included information concerning local and 8 
regional history as it relates to historical sites in the LAA, including written, cartographic, 9 
and photographic documents from published and unpublished sources. Sources include 10 
local histories, regional histories, community heritage site inventories and registers, the 11 
Provincial Heritage Register, and archival materials. Such data were accessed through: 12 


• Local government records (City of Fort St. John, District of Hudson’s Hope, Peace 13 
River Regional District, City of Vancouver) 14 


• Provincial government records (B.C. Archaeology Branch, B.C. Archives, B.C. 15 
Heritage Branch, SFU, B.C. Surveyor General, University of British Columbia) 16 


• Federal government records (Transport Canada 1973–1975, 1975, 1976–1983, 17 
1977, 1979, 1983; Transportation Safety Board of Canada 2010) 18 


• Corporate libraries (AMEC, BC Hydro, and Golder Associates)  19 


• Online resources (Calverley 2010; Mills 2010; Peace River Museum 2010; 20 
Leonard 2012) and private resources (Northern Maritime Research 2002) 21 


The review of historical information focused on areas identified as gaps in the historical 22 
data for the LAA (Arcas 2009). Particular attention was paid to the following themes: 23 
transportation methods and routes, aspects of settlement and interactions with the 24 
environment, developing economies (e.g., extraction and production, trade and 25 
commerce, communication, technology, and engineering), and building social and 26 
community life. These broad themes and subthemes are representative of those 27 
included in Parks Canada’s (2009) National Historic Sites of Canada System Plan.  28 


32.2.2 Field Summary 29 


The goal of the heritage field program was to describe the location and characterize the 30 
nature of heritage resources within the LAA, such that potential Project effects on those 31 
resources could be assessed. Building upon existing baseline information, an additional 32 
heritage resources field inventory was undertaken during 2010, 2011, and 2012. The 33 
additional heritage baseline included inventories of palaeontological and historical sites, 34 
which had not been specifically assessed in previous work, as well as additional 35 
archaeological inventory. 36 


The heritage field inventory focused on the following locations within the LAA: 37 


• Dam and generating station 38 


• Reservoir (land to be inundated behind the new dam), including the land between the 39 
reservoir and the five-year beach line, as defined in Volume 2 Appendix B, Part 2 40 
Preliminary Reservoir Impact Lines 41 
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• Portions of the transmission line that have not been previously cleared, between the 1 
dam site and generating station and the Peace Canyon Dam 2 


• Highway 29 realignment 3 


• 85th Avenue Industrial Lands, conveyor corridor, and access roads to the dam and 4 
generating station 5 


• Hudson’s Hope shoreline protection 6 


The heritage field inventory data are considered adequate for current assessment 7 
purposes, although additional field assessment remains outstanding for several Project 8 
components. The heritage assessment would continue as detailed design proceeds. 9 
Field inventory and assessment of heritage resources are still required for:  10 


• Construction of access roads 11 


• Off-site quarry and excavation construction materials areas 12 


• A transmission line tie-in at Peace Canyon Dam Generating Station 13 


• One on-site construction material source that is under consideration 14 


• Existing infrastructure that may require relocation, such as buried services and 15 
pipelines 16 


• A possible human burial site (HbRh-2), if the location cannot be avoided by the 17 
Project (see Section 32.2.1.2) 18 


In addition, private land parcels for which access is currently restricted have yet to be 19 
inventoried. Undefined construction activity areas near the dam site, should they be 20 
required, will also be inventoried. 21 


Fieldwork would be completed in a manner consistent with the current heritage 22 
assessment prior to the start of construction in these areas, with the following additions 23 
(see Volume 4 Appendix C Heritage Resources Assessment Report): 24 


• Fieldwork proposed for the Del Rio Pit and Wuthrich Quarry would include mapping 25 
of observed subsurface test locations conducted during previous archaeological 26 
assessments by other consultants. The test locations would be added to the 27 
Project’s database of subsurface test locations. 28 


Reports on future heritage assessment work would be submitted to relevant Provincial 29 
agencies and Aboriginal groups in accordance with legislative and permit requirements.  30 


32.2.2.1 Palaeontological Resources 31 


In 2011 and 2012, palaeontological fieldwork included surface inspection to ground-truth 32 
palaeontological sensitivity areas identified during background research that resulted in 33 
revisions and additions to the original palaeontological sensitivity model (Golder and 34 
AMEC 2011; Golder and Branta 2012). Fieldwork involved pedestrian, helicopter, truck, 35 
and boat-based surveys to confirm fossil presence or absence and abundance at 36 
287 identified palaeontological sensitivity areas. Limited fossil specimen samples were 37 
acquired from 104 palaeontological sensitivity areas within the LAA from 190 individual 38 
waypoint locations. The assemblage includes 285 fossil specimens representing a 39 
variety of taxa (Volume 4 Appendix C Heritage Resources Assessment Report). 40 
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Palaeontological analysis followed standard industry practices for the identification and 1 
description of fossils, drawing upon reference collections, published scientific articles, 2 
and external expertise, as required. Further analysis and discussion with scientific 3 
experts, including the Geological Survey of Canada, Royal British Columbia Museum, 4 
and local specialists from the Peace Region Palaeontological Research Centre will be 5 
undertaken to assist with refined species identification. Fossil specimen collection 6 
adhered to guidelines proposed in the Fossil Management Framework Consultation 7 
Summary Report (B.C. Land Tenures Branch 2010).  8 


Prior to the assessment, 41 palaeontological sites had been recorded in the LAA, 9 
including previously recorded sites on lands that could not be accessed during the field 10 
inventory. Post-field analysis resulted in some palaeontological sensitivity areas being 11 
merged together in recognition of their observed fossil content, proximity, and similarity. 12 
Following this analysis, 173 positive palaeontological sensitivity areas have been 13 
documented within the LAA (Figure 32.4). Each positive palaeontological sensitivity area 14 
was assessed using a standardized checklist of criteria by indicating ‘yes’, ‘no’, or 15 
‘insufficient data’ to answer questions posed under four categories: scientific, heritage, 16 
educational, and commercial (Volume 4 Appendix C Heritage Resources Assessment 17 
Report). Questions were weighted toward the assessment of scientific importance, and 18 
the overall positive answers in all assessment categories were used to rank the positive 19 
palaeontological sensitivity areas as Class I (n = 26), Class II (n = 113), or Class III 20 
(n = 34). In addition to ranking the positive palaeontological sensitivity areas against one 21 
another, an assessment confidence value was assigned to each location. The 22 
confidence value was determined by comparing the amount of ‘insufficient data’ answers 23 
to the total absolute answers (i.e., ‘yes’ or ‘no’). The resulting confidence assessment 24 
percentage was then factored into the overall significance assessment. Class III 25 
palaeontological sensitivity areas with relatively high ‘yes’ scores but with low confidence 26 
percentages were added to the Class II locations. These palaeontological sensitivity 27 
area site classes are linked to mitigation measures described in Section 32.3.2. 28 


Class I palaeontological sensitivity areas are considered the most important locations 29 
and may contain unique fossils in situ, abundant and diverse specimens, and good 30 
specimen preservation, and have multiple time depths represented and potential 31 
educational opportunities or commercial opportunities. Class II palaeontological 32 
sensitivity areas are considered moderately important and may contain commonly 33 
known fossils in situ, moderate preservation, and moderate abundance, and may 34 
sometimes coincide with areas where amateur fossil collection has taken place. Class III 35 
positive palaeontological sensitivity areas are those locations that have low specimen 36 
abundance, poor preservation, and common specimens in ex situ context. 37 


32.2.2.2 Archaeological Resources 38 


Archaeological fieldwork followed the methods described in the application for Heritage 39 
Inspection Permit 2010-0378 (see Volume 4 Appendix C Heritage Resources 40 
Assessment Report), and the British Columbia Archaeological Impact Assessment 41 
Guidelines (B.C. Archaeology Branch 1998). At the direction of the B.C. Archaeology 42 
Branch, an archaeological predictive model created for the Project 43 
(Millennia 2010a, 2010b) was used to select locations for archaeological field testing.  44 


In 2010 fieldwork focused on testing the archaeological predictive model (Golder and 45 
AMEC 2011). In 2011 and 2012, field inventory was undertaken within lands modelled 46 
as having high, moderate, and low archaeological site potential throughout the LAA, with 47 
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most effort focused on high potential areas. Field inspections included systematic visual 1 
surface inspection and over 50,000 subsurface tests, consisting of a combination of 2 
systematic, adaptive, and judgmental shovel tests, auger, or backhoe tests in locations 3 
with the potential for deeply buried archaeological deposits, and evaluative tests within 4 
select archaeological sites (Figure 32.3). 5 


Specific archaeological methods were also designed to test for archaeological sites in 6 
the following contexts: 7 


• Well-defined terrestrial margins of wetlands 8 


• The saturated side of wetland margins 9 


• Small (≤100 m2), well-defined landforms 10 


• Lands peripheral to the historic fur trade post of Rocky Mountain Fort 11 


Archaeological analyses included standard quantitative and descriptive analyses of 12 
artifacts, radiocarbon dating, and X-ray fluorescence analysis to identify the geological 13 
sources of obsidian artifacts. Data from these analyses were used to assist in evaluating 14 
the heritage significance of individual archaeological sites, using the heritage 15 
significance criteria outlined in Appendix D of the British Columbia Archaeological Impact 16 
Assessment Guidelines (B.C. Archaeology Branch 1998). 17 


Prior to the assessment, 111 archaeological sites had been recorded in the LAA, 18 
including previously recorded sites on lands that could not be accessed during the field 19 
inventory. During the assessment, 140 additional archaeological sites were identified.  20 


A total of 251 assessed sites have been documented within the LAA (Figure 32.4), 184 21 
of which are lithic scatters with less than 100 artifacts typically containing only artifacts 22 
made from black chert, including 57 sites where only a single artifact has been located. 23 
Thirty-one sites contain one or more of the following: a variety of artifact types, multiple 24 
raw materials, stratified deposits with multiple occupations, or faunal remains. Based on 25 
these characteristics, the 31 sites are considered to have higher scientific significance in 26 
accordance with Appendix D of the British Columbia Archaeological Impact Assessment 27 
Guidelines (B.C. Archaeology Branch 1998).  28 


For the purposes of this assessment, these more complex sites have been labelled 29 
Class I sites while the low-density lithic scatters containing only artifacts made from 30 
black chert are considered Class II sites. These site classes are based on their 31 
assessed scientific significance, and they are linked to mitigation measures described in 32 
Section 32.3.2.  33 


Ten sites could not be classified as either Class I or II based on existing information (see 34 
Volume 4 Appendix C Heritage Resources Assessment Report). These locations have 35 
been included in archaeological overview level assessments, but insufficient information 36 
is available to assign these locations to classes until such time as field level 37 
assessments occur. They include one site within the dam site, two sites on access 38 
roads, and seven sites within quarried and excavated construction materials areas. 39 


32.2.2.3 Historical Resources 40 


Following a review of existing information in 2010, field investigations at known and 41 
potential historical sites, as well as interviews with stakeholders were completed in 2011 42 
and 2012. Interviews provided an understanding of valued historical resources within the 43 
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LAA, and why they are important. As well, participants were asked to identify sites, 1 
places, buildings, or other resources of historical or heritage importance in the LAA that 2 
reflect their personal values and ideas of heritage, or those of the group they represent. 3 


Stakeholders included local and regional historical societies, museums, an archives 4 
committee, and a committee dedicated to documenting locations of local cemeteries, as 5 
well as local residents. Thirty-eight stakeholders were invited to participate in interviews, 6 
and 22 accepted. Six of the interviews included subsequent visits to historical site 7 
locations. 8 


A field inventory of known (i.e., previously recorded) historical sites and potential 9 
(i.e., reported but not recorded) historical site locations was undertaken within the LAA. 10 
Known and potential historical site locations were selected for inventory based on the 11 
review of existing information and data obtained during reconnaissance surveys and the 12 
archaeological field program, as well as information provided by stakeholders. The field 13 
inventory included surface and subsurface inspections, and assessment of historical 14 
sites. A total of 50 locations were examined, and 184 subsurface tests were excavated 15 
during the historical field assessment.  16 


Historical sites were recorded following recognized industry recording standards for 17 
post-1846 sites (e.g., Gotthardt and Thomas 2007; Alberta Culture 2008; Parks 18 
Canada 2010; National Park Service 2011; Washington State 2011). The evaluation of 19 
heritage significance of historical sites followed the significance criteria outlined in 20 
Appendix E of the British Columbia Archaeological Impact Assessment Guidelines (B.C. 21 
Archaeology Branch 1998) and input received through interviews with stakeholders.  22 


Based on the field inventory and stakeholder interviews, 42 historical sites have been 23 
identified within the LAA (Figure 32.5). The 42 identified sites consist of Rocky Mountain 24 
Fort, Rocky Mountain Portage House, Rocky Mountain Portage Trail, former 25 
homesteads or other habitation sites (including collapsed or partially standing 26 
structures), industrial or agricultural sites, a wagon road, two trails, two unregistered 27 
cemeteries, a ferry landing, a canoe skid (a location on the shoreline used as a canoe 28 
landing, in which cobbles have been cleared away and a linear feature remains), a 29 
wagon wheel, and physiographic landscape features. 30 


Site HbRf-31 (Rocky Mountain Fort) was revisited and general site observations were 31 
made, but no assessment work was conducted as part of this program, as extensive 32 
excavations have been previously completed at the site. Permission to access six other 33 
sites on private property, including HaRl-4 (Rocky Mountain Portage House) was not 34 
granted for the field program. These locations will be assessed in a manner consistent 35 
with the current heritage assessment prior to construction in those areas (see 36 
Section 32.6). 37 


Also of note, in 1998, the Peace River was recognized as a provincial heritage river by 38 
British Columbia’s Heritage River Program (Province of British Columbia 1998; B.C. 39 
Ministry of Environment 2010). Specifically, it has been recognized as a working river 40 
that “integrates economic activities with natural heritage, recreational, historic, and 41 
traditional cultural values” (B.C. Ministry of Environment 1998). The Province’s vision 42 
statement seeks to manage resource-based uses of the river while maintaining 43 
representative natural heritage qualities and recognizing the historical heritage values of 44 
the river corridor to Aboriginal groups and non-Aboriginal people (Province of British 45 
Columbia 1998). 46 
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In the broader context, the cultural landscape of the Peace River region, comprising the 1 
river valley and its associated uplands, is also noted. Parks Canada (2010:253) defines 2 
cultural landscapes as “any geographical area that has been modified, influenced, or 3 
given special cultural meaning by people”. In this context, the Peace River region is both 4 
a cultural landscape and a rural historical landscape. 5 


For the purposes of this assessment, those historical sites identified as having heritage 6 
significance (see B.C. Archaeology Branch 1998) and with good integrity and condition 7 
are considered Class I historical sites. Those sites evaluated as having heritage 8 
significance but poor integrity and condition are identified as Class II sites. Class III sites 9 
are those with low heritage significance and poor integrity and condition. These site 10 
classes are linked to the mitigation measures described in Section 32.3.3.  11 


32.3 Effects Assessment 12 


The effects assessment for heritage resources addresses Project components and 13 
activities capable of directly changing heritage resources as outlined above in 14 
Sections 32.1 and 32.2, as well as indirect effects associated with increased public 15 
access. While the activities that cause the effects vary, the effects are categorized as 16 
follows: 17 


• Changes to resource integrity: 18 


o Disturbing heritage sites and features 19 


o Disturbing elements essential to the heritage character of features  20 


o Disturbing artifacts, features, human remains, and fossils 21 


• Changes to resource accessibility: 22 


o Hindering or increasing access to sites and destroying contextual information 23 


• Other relevant considerations raised by Aboriginal groups 24 


Potential effects associated with construction activities are linked to discrete, planned, 25 
and measurable amounts of surface and subsurface disturbance, compaction, increased 26 
and decreased access to heritage resources, and to inundation and subsequent erosion 27 
or siltation, the rates of which are less predictable and may occur many years into the 28 
operational phase. Assessment of potential effects associated with construction, 29 
clearing, and preparation activities was accomplished on a case-by-case basis through 30 
review of known heritage site information and proposed construction activities.  31 


Potential effects on archaeological and historical sites associated with inundation and 32 
operation of the reservoir were assessed using a heritage site erosion potential 33 
assessment scoring technique (E-PAST) that was developed specifically for the Project 34 
(see Volume 4 Appendix C Heritage Resources Assessment Report). The E-PAST tool 35 
uses a series of measurable units for specific site locations within and immediately 36 
adjacent to, the reservoir to create scores that indicate which sites are most and least 37 
susceptible to erosion.  38 


Indirect effects to heritage resources associated with public or livestock access have the 39 
potential to occur along access roads and other areas of disturbance (U.S. Army Corps 40 
of Engineers 1989, 1990, 1992; Dunn 1996; Uphus et al. 2006). 41 
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Other relevant considerations raised by Aboriginal groups regarding effects to heritage 1 
resources will be evaluated by BC Hydro in consultation with the concerned group and 2 
the appropriate regulatory body on a case-by-case basis as such considerations are 3 
raised.  4 


32.3.1 Effects Assessment – Construction – Heritage Resources 5 


For the purposes of this assessment, the physical effects of construction activities on 6 
heritage resources (i.e., surface and subsurface disturbance-causing activities, 7 
compaction, and increased or restricted access to resources) are considered the same 8 
for all heritage resources (i.e., palaeontological, archaeological, and historical), with few 9 
exceptions. In an effort to simplify the assessment process, potential effects that apply 10 
equally to all heritage resources are reported as such. In instances where the Project’s 11 
potential effects vary between palaeontological, archaeological, and historical resources, 12 
those differences are indicated.   13 


32.3.1.1 Primary Construction Activities 14 


Site clearing and preparation activities have the potential to directly affect heritage 15 
resources through surface and subsurface disturbance, which may result in changes to 16 
heritage site context and integrity through displacement or destruction of heritage 17 
material or cause compaction of the location. Site preparation activities may also require 18 
that existing structures, such as historical cabins or other features, be demolished or 19 
moved. Activities with the potential to affect heritage resources during site clearing and 20 
preparation include, but may not be limited to, clearing, grubbing, stripping, grading, and 21 
trenching. Effects on heritage resources from these kinds of activities are most often 22 
adverse; however, some benefit can be realized through inclusion of chance find 23 
management procedures for unearthed discoveries in the Heritage Resources 24 
Management Plan, resulting in the recovery of scientific information (see Section 32.6). 25 


Activities with the potential to affect heritage resources by compaction include, but are 26 
not limited to, the use of laydown areas, parking areas and equipment storage, 27 
temporary facilities placement, temporary and permanent access road construction, 28 
temporary bridge installation, and surplus material storage.  29 


As part of site preparation activities during construction, BC Hydro has noted that work 30 
may need to address contaminated sites in the Project activity zone. Remediation work 31 
that involves the excavation and removal of contaminated materials has the potential to 32 
adversely affect heritage resources, if present. Similarly, the potential removal or 33 
relocation of existing infrastructure (e.g., public utilities, oil and gas structures) could 34 
adversely affect heritage resources, if present. 35 


32.3.1.2 Dam, Generating Station, and Spillways 36 


All clearing, stripping, and ground-disturbing activities have the potential to affect 37 
heritage resources, if present (see Section 32.3.1.1). As noted previously, the dam and 38 
generating station footprint is known to contain heritage resources on both the north and 39 
south sides of the Peace River. Therefore, clearing and ground-disturbing activities in 40 
these areas have the potential to directly affect heritage resources. Further, activities 41 
that result in increased loading on buried deposits have the potential to affect heritage 42 
resources through compaction.  43 
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Filling and commissioning for testing of spillways and generating facilities has the 1 
potential to affect heritage resources through increased erosion and sedimentation. 2 


Remediation or reclamation activities have the potential to affect heritage resources if 3 
they involve additional clearing or ground disturbance, as discussed in Section 32.3.1.1. 4 


32.3.1.3 Reservoir  5 


Initial filling of the reservoir has the potential to affect heritage resources, if present, 6 
through erosion, sedimentation, and hindering access for scientific research. Ground 7 
disturbing activities associated with channelization and diversion have the potential to 8 
alter heritage resources, as indicated in Section 32.3.1.1. 9 


Debris management during construction has the potential to alter heritage resources 10 
through ground disturbance and compaction, as described in Section 32.3.1.1. 11 


32.3.1.4 Hudson’s Hope Shoreline Protection 12 


Activities associated with the construction of the Hudson’s Hope shoreline protection 13 
have the potential to affect heritage resources, if present, through clearing, ground 14 
disturbance, or compaction, as discussed in Section 32.3.1.1. 15 


32.3.1.5 Transmission Line to Peace Canyon 16 


Clearing, stripping, grading, and use of laydown areas along the transmission line 17 
right-of-way have the potential to affect heritage resources, if present, through 18 
displacement and destruction of heritage materials and compaction, as discussed in 19 
Section 32.3.1.1. 20 


Tower construction may alter buried archaeological or palaeontological resources or 21 
historical structures through ground disturbance. Conductor stringing is not expected to 22 
affect heritage resources. 23 


32.3.1.6 Highway 29 Realignment 24 


Highway 29 realignment construction has the potential to alter heritage resources 25 
through ground disturbance and compaction, as described in Section 32.3.1.1. Should 26 
avoidance through redesign not be possible, road construction and Peace River tributary 27 
crossings have the potential to affect heritage resources. Further, deactivation of existing 28 
roads and subsequent restoration activities may affect resources if activities extend 29 
beyond the original road disturbance.  30 


32.3.1.7 Construction Access 31 


Road bed and Peace River tributary crossing construction and the installation of culverts 32 
have the potential to affect heritage resources, if present, through clearing, stripping, 33 
grading, excavation, and compacting activities (see Section 32.3.1.1). Road surface 34 
finishing and signage will have minimal to no effect on heritage resources.  35 


Rail construction has the potential to affect heritage resources, if present, through 36 
ground disturbance and compaction. 37 


The use of existing infrastructure should have no effect on heritage resources unless 38 
upgrades are proposed.  39 
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Road maintenance on ‘built’ roads and traffic management should have no effect on 1 
heritage resources unless the road passes through a heritage site. Roadside vegetation 2 
removal for ongoing maintenance may have potential to affect heritage resources, 3 
should they exist on or near the ground surface. 4 


32.3.1.8 Quarried and Excavated Construction Materials 5 


All ground-disturbing activities associated with quarrying, such as drilling, blasting, and 6 
excavating have the potential to affect heritage resources, if present, through 7 
displacement, destruction, and compaction. While crushing of rock material has a limited 8 
potential to affect archaeological and historical sites, it may have greater potential to 9 
destroy palaeontological specimens. Stockpiling quarried and excavated materials may 10 
affect heritage resources, if present, through compaction. Loading and transport of 11 
quarried and excavated materials will not affect heritage resources. 12 


32.3.1.9 Worker Accommodation 13 


Ground-disturbing activities associated with erecting worker accommodation and 14 
infrastructure have the potential to affect heritage resources, if present. Increased 15 
loading from temporary facilities may cause compaction to buried heritage resources.  16 


Waste management and utilities operation for temporary facilities are not expected to 17 
affect heritage resources, beyond those effects discussed in the primary construction 18 
activities section (Section 32.3.1.1). 19 


32.3.2 Effects Assessment – Operations – Heritage Resources 20 


Once construction is complete, potential operational Project effects on heritage 21 
resources linked to erosion, sedimentation, road maintenance, increased public access 22 
and restriction of access to heritage resources are expected.   23 


32.3.2.1 Dam, Generating Station, and Spillways 24 


The potential effects of operation of the dam, generating station, and spillways are 25 
addressed in the discussion of the construction effects (Section 32.3.1.2). Therefore, no 26 
additional effects on heritage resources are expected during their operation. 27 


32.3.2.2 Reservoir 28 


The British Columbia Archaeological Impact Assessment Guidelines (B.C. Archaeology 29 
Branch 1998) requires consideration of project effects on “the extent or degree to which 30 
future opportunities for scientific research, preservation, or public appreciation are 31 
foreclosed or otherwise adversely affected by a proposed action”. For heritage sites in 32 
the proposed reservoir area, “opportunities for scientific study” and “public appreciation” 33 
may be considered foreclosed for the planned operational life of the Project. However, 34 
the degree of preservation of heritage resources within a reservoir context is yet to be 35 
determined, and is site-specific and dependent on the erosional forces at work. Erosion 36 
and sedimentation at site-specific locations has been modelled using E-PAST (see 37 
Volume 4 Appendix C Heritage Resources Assessment Report). Opportunity for 38 
scientific examination of heritage resource locations within the operating range of the 39 
reservoir may occur during periods of maximum drawdown for scheduled and 40 
unscheduled maintenance. In the event that low reservoir levels occur in the future and 41 
exposed heritage site locations can be safely accessed, emergency salvage and 42 
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systematic data collection of exposed resources would help to mitigate the potential 1 
effects of erosion and unauthorized collection of heritage materials.  2 


Direct effects to heritage resources caused by Project operations are linked to physical 3 
changes in the resource as a result of erosion and sedimentation, and through reduction 4 
of access to resources for scientific study and other purposes. Indirect effects related to 5 
the Project operation include increased risk of unpermitted collection and inadvertent 6 
alteration of resources through increased human access. 7 


32.3.2.3 Transmission Line to Peace Canyon 8 


Maintenance of the transmission line right-of-way and access roads have the potential to 9 
affect heritage resources, if present, through surface and subsurface disturbance. 10 
However, such effects are previously accounted for in the assessment of potential 11 
effects of construction of the Project (Section 32.3.1.1).  12 


32.3.2.4 Highway 29 Realignment  13 


Operation of the Highway 29 realignment is expected to have low potential for additional 14 
effects on heritage resources, as effects would likely have occurred during construction. 15 
Some forms of highway maintenance, such as ditch clearing or signpost replacement 16 
have potential to affect buried resources. 17 


32.3.3 Mitigation Measures – Heritage Resources 18 


Within the heritage resources LAA, 173 positive palaeontologically sensitive areas, 19 
251 archaeological sites, and 42 historical sites have been recorded (Volume 4 20 
Appendix C Heritage Resources Assessment Report). Given that heritage sites are a 21 
non-renewable resource, site preservation and conservation are considered primary 22 
principles. The preferred means of minimizing effects to heritage sites is complete 23 
avoidance. Based on the nature of the Project, the option of avoidance may be available 24 
primarily for the transmission line, Highway 29 realignment, access roads, and possibly 25 
the off-site quarries and construction materials areas. In addition, the use of restricted 26 
activity areas at the dam and generating station may enable avoidance of some heritage 27 
sites. Given that detailed Project design is ongoing, heritage resource considerations will 28 
be incorporated into detailed design and will improve the likelihood that heritage sites will 29 
be avoided. Avoidance measures would have to be considered in final design, and 30 
would have to consider potential effects on other VCs. 31 


In certain circumstances, constraints such as terrain or design tolerances may make 32 
complete avoidance of a heritage site impossible. However, it may be possible to 33 
redesign portions of the Project components to reduce effects to a heritage site 34 
(e.g., partial avoidance). Project components with the greatest opportunity for partially 35 
avoiding heritage sites include the transmission line, Highway 29 realignment, access 36 
roads, and possibly the off-site quarries and construction materials areas. Similar to 37 
above, heritage resource considerations will be incorporated into the detailed design 38 
process, improving the likelihood that some heritage resources can at least be partially 39 
avoided. 40 


For Project components where avoidance or partial avoidance of effects to heritage sites 41 
is not possible, steps may be taken to reduce or minimize effects to these sites (see B.C. 42 
Archaeology Branch 1998). Such steps could include relocation (e.g., historical 43 
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structures) or capping (intentional site burial) of important heritage sites, or portions of 1 
heritage sites, that cannot be excavated or moved. Other options could include structural 2 
supports (e.g., elevated causeways, bridges) or in the case of sites within the reservoir, 3 
inundated structures (e.g., wave breaks and shore-normal and shore-parallel structures). 4 
For potential effects from proposed reservoir clearing, it may be possible to minimize 5 
effects to sites by working in winter ground conditions on stable, frozen, and 6 
snow-covered surfaces, if no other effects such as inundation are expected. 7 


In some instances, the nature of the effect is such that a systematic data recovery 8 
program (e.g., additional site inventory, surface collection, or excavation) is appropriate. 9 
For example, it would not be possible to avoid sites in the reservoir. The scope of a 10 
systematic data recovery program is typically commensurate with the evaluated heritage 11 
significance of the resource and the magnitude of the effect.  12 


Documentation as a mitigation strategy may include detailed geological strata mapping, 13 
the recording of palaeoecological environments, or architectural recording of historical 14 
structures or features. Methods may include photography, detailed measurements, plan 15 
and elevation drawings, or dendrochronology core samples. The goals are to offset 16 
adverse effects and generate positive effects by creating a record of the strata, feature, 17 
or structure, by supplementing and updating limited previous recording and, in the case 18 
of previously recorded historical structures and features, providing a basis for evaluating 19 
the amount of deterioration that has occurred since originally recorded. 20 


Construction monitoring, also known as surveillance, is often undertaken during 21 
excavations or other development-related activities as a means of mitigating Project 22 
effects on heritage resources. Construction monitoring can be used as both a site 23 
discovery tool and as a means of monitoring the systematic removal of known heritage 24 
resources so that site information can be recorded and important objects collected. A 25 
less common but equally valid approach to mitigating adverse effects is 26 
compensation-in-kind, which could include replication (replacement) and funding for 27 
public programming, museums, or even for research in areas within or beyond the LAA. 28 


Should the Project proceed, a detailed heritage site mitigation strategy would be 29 
required based on the results of the heritage resources assessment and upon 30 
completion of detailed design. Applying the principles outlined above, an opportunity 31 
exists to incorporate heritage resource considerations into Project planning and detailed 32 
design. The goal of the proposed mitigation strategy would be to reduce adverse Project 33 
effects on heritage sites and to provide a positive Project effect by recovering data which 34 
adds to the knowledge base of palaeontology, local prehistory, and human use of the 35 
LAA over time. While the effects of Project activities on palaeontological, archaeological, 36 
and historical resources will be similar, the measures used to mitigate the effects on 37 
each resource type will differ. Potential mitigation strategies for each resource type are 38 
presented below, based on existing information.  39 


32.3.3.1 Palaeontological Resources 40 


The review of existing information and field investigations identified 139 positive 41 
palaeontological sensitivity areas that warrant some form of mitigation (Table 32.3). An 42 
additional 34 palaeontological sensitivity areas require no further palaeontological work 43 
(see Volume 4 Appendix C Heritage Resources Assessment Report). Class I 44 
palaeontological sensitivity areas would require some form of mitigation, possibly a 45 
combination of avoidance, effect reduction or minimization, documentation, systematic 46 
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data recovery, monitoring, or compensation-in-kind. Class II palaeontological sensitivity 1 
areas would also require that mitigation measures be implemented, possibly including 2 
avoidance, effect reduction or minimization, and compensation-in-kind; this would be 3 
further supplemented by a representative sample (approximately 20%) being identified 4 
for documentation, systematic data recovery and monitoring, where Project effects are 5 
unavoidable. Class III palaeontological sensitivity areas would not require further work 6 
beyond adherence to established chance find management procedures (see 7 
Section 32.6). In the absence of statutory guidance, a positive palaeontological 8 
sensitivity area-specific strategy of mitigation measures would be developed using 9 
guidance from best practices for palaeontological mitigation in jurisdictions with 10 
legislation that address palaeontological resources. Mitigation measures for 11 
palaeontological resources would be developed with input from the Royal British 12 
Columbia Museum, the B.C. Ministry of Forests, Mines, and Lands (Land Tenures 13 
Branch), and local stakeholders. 14 


Table 32.3 summarizes the results of the palaeontological resources baseline 15 
investigation and potential mitigation approaches for the heritage resources in the LAA. 16 
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Table 32.3 Summary of Palaeontological Baseline and Mitigation Approaches  1 


Project 
Activities 


and Physical 
Works 


Palaeontological Resources – Mitigation 


Class I 
Sites 


Class I Sites 
Potential 
Mitigation 


Approaches 


Class II 
Sites 


Class II Sites 
Potential 
Mitigation 


Approaches 


Class 
III 


Class III Sites 
Potential 
Mitigation 


Approaches 


Construction Phase 


Dam & 
Generating 
Station 
Construction  


 Systematic data 
recovery (site 
inventory, surface 
collection, 
excavation); 
Documentation; 
Monitoring; 
Compensation-in-
kind  


PS001A, 
PS001C, 
PS114E, 
PS114G, 
PS124D1-2, 
PSND01I 


Systematic data 
recovery (site 
inventory, 
surface 
collection, 
excavation); 
Documentation; 
Monitoring; 
Compensation-
in-kind 


PS002B, 
PS002C 


Chance find 
management 
procedure (see 
Section 32.6); 
No further 
palaeontological 
work  


Reservoir 
Preparation 
and Filling 


PS013E1-3, 
PS013F, 
PS025E, 
PS026C, 
PS026D, 
PS027J, 
PS027K, 
PS028B, 
PS029E, 
PS040D, 
PS042A, 
PS046B-C,  
PS048B, 
PS049B, 
PS049C, 
PS051B-C, 
PS053A-D, 
PS056A-B, 
PS093A-C, 
PS099A-C, 
PS119D, 
PS120D, 
PS121D, 
PS122B, 
PS123C, 
PSX07A 


Systematic data 
recovery (site 
inventory, surface 
collection, 
excavation); 
Documentation ; 
Monitoring; 
Compensation-in-
kind  


PS001A, 
PS001C, 
PS003B-D, 
PS004A, 
PS004D, 
PS005B, 
PS005C, 
PS005D, 
PS005E-F, 
PS006A, 
PS006C, 
PS012A, 
PS012C, 
PS012C/A, 
PS012D, 
PS012E, 
PS012H, 
PS013C, 
PS013D, 
PS013G1-2, 
PS015A, 
PS017D, 
PS018A, 
PS021E, 
PS021F, 
PS023A, 
PS023B, 
PS025B, 
PS026A, 
PS026F, 
PS026G, 
PS027A, 
PS027F, 
PS027G, 
PS027H, 
PS027I/J, 
PS028A, 
PS029A, 
PS029B, 
PS029C, 
PS029D1, 
PS029D2, 
PS029E/F, 
PS037B, 
PS043C, 


Systematic data 
recovery (site 
inventory, 
surface 
collection, 
excavation); 
Documentation ; 
Monitoring; 
Compensation-
in-kind  


PS002B, 
PS002C, 
PS012F, 
PS024B, 
PS029G, 
PS037A, 
PS038F, 
PS038G, 
PS043D, 
PS047B, 
PS061B, 
PS062C, 
PS062E, 
PS062F, 
PS062G, 
PS062L, 
PS062M/
N, 
PS062N, 
PS064D, 
PS066E, 
PS067B, 
PS067C, 
PS068C, 
PS073B, 
PS073C, 
PS076E, 
PS077F, 
PS079H, 
PS080A, 
PS083B/
C, 
PS098E 


Chance find 
management 
procedure (see 
Section 32.6); 
No further 
palaeontological 
work  
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Project 
Activities 


and Physical 
Works 


Palaeontological Resources – Mitigation 


Class I 
Sites 


Class I Sites 
Potential 
Mitigation 


Approaches 


Class II 
Sites 


Class II Sites 
Potential 
Mitigation 


Approaches 


Class 
III 


Class III Sites 
Potential 
Mitigation 


Approaches 
PS045A-E, 
PS047A, 
PS048A, 
PS050A, 
PS052A-D, 
PS057D, 
PS062A, 
PS062B, 
PS062D, 
PS063A, 
PS064A, 
PS064B, 
PS064C, 
PS065A, 
PS067A, 
PS069A-C, 
PS069D, 
PS069E, 
PS070A, 
PS070B, 
PS070C, 
PS070D, 
PS072B, 
PS072C, 
PS073D, 
PS073F, 
PS073I, 
PS078G, 
PS079A, 
PS079E, 
PS079G, 
PS084A, 
PS086A, 
PS090A, 
PS100A-C, 
PS101A-G, 
PS110B, 
PS110E-F, 
PS111A, 
PS111B, 
PS114D, 
PS114E, 
PS114G, 
PS115A, 
PS115E, 
PS115F, 
PS116C/D, 
PS116E, 
PS116F, 
PS116G, 
PS117A, 
PS117E, 
PS117F, 
PS117G, 
PS117H, 
PS117I, 
PS118C, 
PS119B, 
PS119C, 
PS122A, 
PS124D1-2, 
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Project 
Activities 


and Physical 
Works 


Palaeontological Resources – Mitigation 


Class I 
Sites 


Class I Sites 
Potential 
Mitigation 


Approaches 


Class II 
Sites 


Class II Sites 
Potential 
Mitigation 


Approaches 


Class 
III 


Class III Sites 
Potential 
Mitigation 


Approaches 
PSR05H, 
PSX07B 


Transmission 
System 


 Avoidance or partial 
avoidance; Effect 
reduction/minimizati
on (winter ground 
conditions); 
Systematic data 
recovery (site 
inventory, surface 
collection, 
excavation); 
Documentation; 
Monitoring; 
Compensation-in-
kind 


PST01B, 
PST02E, 
PST03B 


Avoidance or 
partial 
avoidance; 
Effect 
reduction/minimi
zation (winter 
ground 
conditions); 
Systematic data 
recovery (site 
inventory, 
surface 
collection, 
excavation); 
Documentation; 
Monitoring; 
Compensation-
in-kind 


PST01E, 
PST04F, 
PST05G 


Chance find 
management 
procedure (see 
Section 32.6); 
No further 
palaeontological 
work  


Quarried and 
Excavated 
Material 
Source 
Development 


PS025E, 
PS040D, 
PS042A, 
PS053A-D 


Avoidance or partial 
avoidance; Effect 
reduction/minimizati
on (winter ground 
conditions); 
Systematic data 
recovery (site 
inventory, surface 
collection, 
excavation); 
Documentation; 
Monitoring; 
Compensation-in-
kind 


PS026F, 
PS037B, 
PS062A, 
PS062D, 
PS063A, 
PS065A, 
PS067A, 
PS069A-C 


Avoidance or 
partial 
avoidance; 
Effect 
reduction/minimi
zation (winter 
ground 
conditions); 
Systematic data 
recovery (site 
inventory, 
surface 
collection, 
excavation); 
Documentation; 
Monitoring; 
Compensation-
in-kind 


PS024B, 
PS037A, 
PS062E, 
PS062N, 
PS064D, 
PS067B, 
PS067C, 
PS068C, 
PS076E 


Chance find 
management 
procedure (see 
Section 32.6); 
No further 
palaeontological 
work  
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Project 
Activities 


and Physical 
Works 


Palaeontological Resources – Mitigation 


Class I 
Sites 


Class I Sites 
Potential 
Mitigation 


Approaches 


Class II 
Sites 


Class II Sites 
Potential 
Mitigation 


Approaches 


Class 
III 


Class III Sites 
Potential 
Mitigation 


Approaches 


Highway 29 
Realignment  


PS025E, 
PS040D, 
PS053A-D 


Avoidance or partial 
avoidance; Effect 
reduction/minimizati
on (winter ground 
conditions); 
Systematic data 
recovery (site 
inventory, surface 
collection, 
excavation); 
Documentation; 
Monitoring; 
Compensation-in-
kind 


PS025B, 
PS062B, 
PS063A, 
PS064A, 
PS064B, 
PS064C, 
PS067A, 
PSQ02A, 
PSR01H2, 
PSR05H 


Avoidance or 
partial 
avoidance; 
Effect 
reduction/minimi
zation (winter 
ground 
conditions); 
Systematic data 
recovery (site 
inventory, 
surface 
collection, 
excavation); 
Documentation; 
Monitoring; 
Compensation-
in-kind 


PS061B, 
PS062C, 
PS062N, 
PS064D, 
PS067B 


Chance find 
management 
procedure (see 
Section 32.6); 
No further 
palaeontological 
work  


Construction 
Access Road 
Development 


PS026C, 
PS026D 


Avoidance or partial 
avoidance; Effect 
reduction/minimizati
on (winter ground 
conditions); 
Systematic data 
recovery (site 
inventory, surface 
collection, 
excavation); 
Documentation; 
Monitoring; 
Compensation-in-
kind 


PS001A, 
PS001C, 
PS004A, 
PS021F, 
PS026G, 
PS052A-D, 
PS062B, 
PS064A, 
PS064B, 
PS064C, 
PS067A, 
PS069A-C, 
PS078G, 
PS079A, 
PS084A, 
PS114G, 
PS115E, 
PS116G, 
PS117F, 
PS117I, 
PSR01H2 


Avoidance or 
partial 
avoidance; 
Effect 
reduction/minimi
zation (winter 
ground 
conditions); 
Systematic data 
recovery (site 
inventory, 
surface 
collection, 
excavation); 
Documentation; 
Monitoring; 
Compensation-
in-kind 


PS002B,  
PS024B,  
PS043D,  
PS062C,  
PS062F,  
PS062G,  
PS062L,  
PS062M/
N,  
PS062N,  
PS064D,  
PS067B,  
PS067C,  
PS083B/
C 


Chance find 
management 
procedure (see 
Section 32.6); 
No further 
palaeontological 
work  


Worker 
Accommodati
on 
Construction 
and 
Operations 


NA Avoidance or partial 
avoidance; Effect 
reduction/minimizati
on (winter ground 
conditions); 
Systematic data 
recovery (site 
inventory, surface 
collection, 
excavation); 
Documentation; 
Monitoring; 
Compensation-in-
kind 


NA Avoidance or 
partial 
avoidance; 
Effect 
reduction/minimi
zation (winter 
ground 
conditions); 
Systematic data 
recovery (site 
inventory, 
surface 
collection, 
excavation); 
Documentation; 
Monitoring; 
Compensation-
in-kind 


NA Chance find 
management 
procedure (see 
Section 32.6); 
No further work  
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Project 
Activities 


and Physical 
Works 


Palaeontological Resources – Mitigation 


Class I 
Sites 


Class I Sites 
Potential 
Mitigation 


Approaches 


Class II 
Sites 


Class II Sites 
Potential 
Mitigation 


Approaches 


Class 
III 


Class III Sites 
Potential 
Mitigation 


Approaches 


Commissioning and Operations 


Reservoir and 
Generating 
Station 
Operations 


PS013E1-3, 
PS013F, 
PS025E, 
PS026C, 
PS026D, 
PS027J, 
PS027K, 
PS028B, 
PS029E, 
PS040D, 
PS042A, 
PS046B-C,  
PS048B, 
PS049B, 
PS049C, 
PS051B-C, 
PS053A-D, 
PS056A-B, 
PS093A-C, 
PS099A-C, 
PS119D, 
PS120D, 
PS121D, 
PS122B, 
PS123C, 
PSX07A 


Systematic data 
recovery (site 
inventory, surface 
collection, 
excavation); 
Documentation; 
Monitoring 


PS001A, 
PS001C, 
PS003B-D, 
PS004A, 
PS004D, 
PS005B, 
PS005C, 
PS005D, 
PS005E-F, 
PS006A, 
PS006C, 
PS012A, 
PS012C, 
PS012C/A, 
PS012D, 
PS012E, 
PS012H, 
PS013C, 
PS013D, 
PS013G1-2, 
PS015A, 
PS017D, 
PS018A, 
PS021E, 
PS021F, 
PS023A, 
PS023B, 
PS025B, 
PS026A, 
PS026F, 
PS026G, 
PS027A, 
PS027F, 
PS027G, 
PS027H, 
PS027I/J, 
PS028A, 
PS029A, 
PS029B, 
PS029C, 
PS029D1, 
PS029D2, 
PS029E/F, 
PS037B, 
PS043C, 
PS045A-E, 
PS047A, 
PS048A, 
PS050A, 
PS052A-D, 
PS057D, 
PS062A, 
PS062B, 
PS062D, 
PS063A, 
PS064A, 
PS064B, 
PS064C, 
PS065A, 


Systematic data 
recovery (site 
inventory, 
surface 
collection, 
excavation); 
Documentation; 
Monitoring 


PS002B, 
PS002C, 
PS012F, 
PS024B, 
PS029G, 
PS037A, 
PS038F, 
PS038G, 
PS043D, 
PS047B, 
PS061B, 
PS062C, 
PS062E, 
PS062F, 
PS062G, 
PS062L, 
PS062M/
N, 
PS062N, 
PS064D, 
PS066E, 
PS067B, 
PS067C, 
PS068C, 
PS073B, 
PS073C, 
PS076E, 
PS077F, 
PS079H, 
PS080A, 
PS083B/
C, 
PS098E 
 


Chance find 
management 
procedure (see 
Section 32.6); 
No further 
palaeontological 
work  
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Project 
Activities 


and Physical 
Works 


Palaeontological Resources – Mitigation 


Class I 
Sites 


Class I Sites 
Potential 
Mitigation 


Approaches 


Class II 
Sites 


Class II Sites 
Potential 
Mitigation 


Approaches 


Class 
III 


Class III Sites 
Potential 
Mitigation 


Approaches 
PS067A, 
PS069A-C, 
PS069D, 
PS069E, 
PS070A, 
PS070B, 
PS070C, 
PS070D, 
PS072B, 
PS072C, 
PS073D, 
PS073F, 
PS073I, 
PS078G, 
PS079A, 
PS079E, 
PS079G, 
PS084A, 
PS086A, 
PS090A, 
PS100A-C, 
PS101A-G, 
PS110B, 
PS110E-F, 
PS111A, 
PS111B, 
PS114D, 
PS114E, 
PS114G, 
PS115A, 
PS115E, 
PS115F, 
PS116C/D, 
PS116E, 
PS116F, 
PS116G, 
PS117A, 
PS117E, 
PS117F, 
PS117G, 
PS117H, 
PS117I, 
PS118C, 
PS119B, 
PS119C, 
PS122A, 
PS124D1-2, 
PSR05H, 
PSX07B, 
PSND01I 


32.3.3.2 Archaeological Resources 1 


Both Class I and II sites that cannot be avoided through Project redesign would be 2 
considered for a systematic data recovery (excavation) program. Class I sites have the 3 
greatest potential to provide more archaeological information and larger artifact 4 
assemblages with time depth, whereas Class II sites collectively have the potential to 5 
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provide important information about Aboriginal land use associated with the most 1 
common type of archaeological site in the area. 2 


As noted in Table 32.4, there are 31 Class I sites (approximately 13% of all 3 
archaeological sites, including historical sites with archaeological deposits) in the LAA. 4 
All Class I sites that cannot be avoided would be considered for systematic data 5 
recovery. The size of sample to be excavated at each site, the approach, and methods 6 
would be determined through permit discussions with the B.C. Archaeology Branch, and 7 
consultation with Aboriginal groups. The extent and nature of mitigation is ultimately 8 
determined by the B.C. Archaeology Branch as part of their B.C. Heritage Conservation 9 
Act permitting responsibilities. 10 


For the 210 Class II sites (Table 32.4), a sample of up to 20% would be considered for 11 
further investigation. Stratified, random sampling would be used to determine which 12 
Class II sites should be selected for excavation, based on site content, size, and LAA 13 
setting (e.g., north bank and south bank of the Peace River Valley; plateau, low, mid, 14 
and high terraces; low, moderate, and high archaeological potential locations, based on 15 
the predictive model for archaeological potential; proximity to wetlands, terrace edges, or 16 
river and creek confluences). Similar to Class I sites, the number of sites, the size of 17 
sample to be excavated at each site, the approach, and methods would be determined 18 
through discussions with the B.C. Archaeology Branch and Aboriginal groups. The 19 
extent of mitigation is ultimately determined by the B.C. Archaeology Branch. 20 


Tables 32.4 and 32.5 summarize the baseline conditions and potential mitigation 21 
approaches for archaeological resources. For sites that have not yet been assessed, the 22 
site class is rated as NA (data not available). 23 


Table 32.4 Summary of Archaeological Baseline and Mitigation Approaches for 24 
Assessed Project Components 25 


Project 
Activities and 


Physical 
Works 


Archaeological Resources – Mitigation 


Class I 
Sites 


Class I Sites 
Potential 
Mitigation 


Approaches 


Class II 
Sites 


Class II Sites 
Potential 
Mitigation 


Approaches 


Class NA 
Sites 


Class NA Site 
Potential 
Mitigation 


Approaches 


Construction Phase 


Dam & 
Generating 
Station 
Construction  


HbRf-102, 
HbRf-40, 
HbRf-61, 
HbRf-62 


systematic 
data recovery 
(site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation
-in-kind 


HaRf-24, 
HaRf-25, 
HaRf-26, 
HaRf-27, 
HaRf-28, 
HaRf-29, 
HaRf-30, 
HbRf-100, 
HbRf-103, 
HbRf-104, 
HbRf-105, 
HbRf-106, 
HbRf-107, 
HbRf-108, 
HbRf-109, 
HbRf-110, 
HbRf-30, 
HbRf-59, 
HbRf-60, 
HbRf-63, 
HbRf-64, 


systematic data 
recovery (site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation-
in-kind 


HbRf-32, 
HbRf-66 


systematic data 
recovery (site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation-
in-kind 
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Project 
Activities and 


Physical 
Works 


Archaeological Resources – Mitigation 


Class I 
Sites 


Class I Sites 
Potential 
Mitigation 


Approaches 


Class II 
Sites 


Class II Sites 
Potential 
Mitigation 


Approaches 


Class NA 
Sites 


Class NA Site 
Potential 
Mitigation 


Approaches 
HbRf-65, 
HbRf-67, 
HbRf-82, 
HbRf-88, 
HbRf-93, 
HbRf-94, 
HbRf-95, 
HbRf-96, 
HbRf-97, 
HbRf-98, 
HbRf-99 
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Project 
Activities and 


Physical 
Works 


Archaeological Resources – Mitigation 


Class I 
Sites 


Class I Sites 
Potential 
Mitigation 


Approaches 


Class II 
Sites 


Class II Sites 
Potential 
Mitigation 


Approaches 


Class NA 
Sites 


Class NA Site 
Potential 
Mitigation 


Approaches 


Reservoir 
Preparation and 
Filling 


HaRj-14, 
HaRj-19, 
HaRk-1, 
HaRk-23, 
HaRk-38, 
HaRk-46, 
HaRk-49, 
HbRf-61, 
HbRf-62, 
HbRg-47, 
HbRg-5, 
HbRg-6, 
HbRh-122, 
HbRh-131, 
HbRh-36, 
HbRh-66, 
HbRh-8, 
HbRi-43 


Capping, 
inundated 
structures, 
winter ground 
conditions, 
systematic 
data recovery 
(site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation
-in-kind 


HaRj-16, 
HaRj-21, 
HaRj-22, 
HaRj-24, 
HaRj-27, 
HaRj-28, 
HaRj-29, 
HaRj-30, 
HaRj-31, 
HaRj-7, 
HaRk-12, 
HaRk-13, 
HaRk-15, 
HaRk-16, 
HaRk-2, 
HaRk-35, 
HaRk-43, 
HaRk-44, 
HaRk-47, 
HaRk-48, 
HaRk-5, 
HaRk-50, 
HaRk-51, 
HaRk-52, 
HaRk-53, 
HaRk-55, 
HaRl-10, 
HaRl-18, 
HaRl-19, 
HaRl-29, 
HaRl-30, 
HaRl-34, 
HaRl-37, 
HbRf-100, 
HbRf-42, 
HbRf-59, 
HbRg-11, 
HbRg-15, 
HbRg-17, 
HbRg-18, 
HbRg-46, 
HbRg-48, 
HbRg-49, 
HbRg-50, 
HbRg-51, 
HbRg-52, 
HbRg-53, 
HbRg-54, 
HbRg-55, 
HbRg-56, 
HbRg-57, 
HbRg-61, 
HbRh-104, 
HbRh-107, 
HbRh-112, 
HbRh-113, 
HbRh-114, 
HbRh-115, 
HbRh-116, 
HbRh-117, 
HbRh-120, 


Capping, 
inundated 
structures, 
winter ground 
conditions, 
systematic data 
recovery (site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation-
in-kind 


HaRk-18, 
HaRk-25, 
HaRk-26, 
HaRk-36, 
HaRl-20, 
HaRl-21, 
HaRl-22, 
HaRl-23, 
HaRl-24, 
HaRl-3, 
HaRl-4, 
HbRh-18, 
HbRh-19 
 


Capping, 
inundated 
structures, 
winter ground 
conditions, 
systematic data 
recovery (site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation-
in-kind 
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Project 
Activities and 


Physical 
Works 


Archaeological Resources – Mitigation 


Class I 
Sites 


Class I Sites 
Potential 
Mitigation 


Approaches 


Class II 
Sites 


Class II Sites 
Potential 
Mitigation 


Approaches 


Class NA 
Sites 


Class NA Site 
Potential 
Mitigation 


Approaches 
HbRh-121, 
HbRh-123, 
HbRh-124, 
HbRh-125, 
HbRh-126, 
HbRh-127, 
HbRh-128, 
HbRh-129, 
HbRh-130, 
HbRh-132, 
HbRh-133, 
HbRh-134, 
HbRh-135, 
HbRh-136, 
HbRh-137, 
HbRh-138, 
HbRh-139, 
HbRh-140, 
HbRh-141, 
HbRh-142, 
HbRh-2, 
HbRh-20, 
HbRh-29, 
HbRh-32, 
HbRh-34, 
HbRh-37, 
HbRh-38, 
HbRh-46, 
HbRh-52, 
HbRh-53, 
HbRh-56, 
HbRh-58, 
HbRh-6, 
HbRh-65, 
HbRh-67, 
HbRi-10, 
HbRi-11, 
HbRi-12, 
HbRi-24, 
HbRi-25, 
HbRi-42, 
HbRi-50, 
HbRi-56, 
HbRi-57, 
HbRi-58, 
HbRi-59, 
HbRi-60, 
HbRi-61, 
HbRj-6 


Transmission 
System 


GlRj-2, 
HaRf-32, 
HaRf-34, 
HaRj-32, 
HbRf-61 


Avoidance, 
partial 
avoidance, 
capping, 
winter ground 
conditions, 
systematic 
data recovery 
(site 
inventory, 
surface 


GlRk-5, 
HaRf-13, 
HaRf-31, 
HaRf-33, 
HaRf-35, 
HaRf-36, 
HaRf-37, 
HaRf-38, 
HaRf-39, 
HaRf-40, 
HaRf-41, 


Avoidance, 
partial 
avoidance, 
capping, winter 
ground 
conditions, 
systematic data 
recovery (site 
inventory, 
surface 
collection, or 


 Avoidance, 
partial 
avoidance, 
capping, winter 
ground 
conditions, 
systematic data 
recovery (site 
inventory, 
surface 
collection, or 
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Project 
Activities and 


Physical 
Works 


Archaeological Resources – Mitigation 


Class I 
Sites 


Class I Sites 
Potential 
Mitigation 


Approaches 


Class II 
Sites 


Class II Sites 
Potential 
Mitigation 


Approaches 


Class NA 
Sites 


Class NA Site 
Potential 
Mitigation 


Approaches 
collection, or 
excavation), 
monitoring, 
compensation
-in-kind 


HaRg-3, 
HaRg-37, 
HaRg-38, 
HaRg-39, 
HaRg-40, 
HaRg-42, 
HaRh-15, 
HaRj-34, 
HbRf-103, 
HbRf-113, 
HbRf-114, 
HbRf-95 


excavation), 
monitoring, 
compensation-
in-kind 


excavation), 
monitoring, 
compensation-
in-kind 


Quarried and 
Excavated 
Material Source 
Development 


HaRk-23, 
HaRk-38, 
HaRk-46, 
HaRk-49, 
HbRf-115, 
HbRh-122, 
HbRh-131, 
HbRh-16, 
HbRh-36, 
HbRh-8, 
HbRi-43, 
HbRi-6 
 


Avoidance, 
partial 
avoidance, 
systematic 
data recovery 
(site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation
-in-kind 


HaRj-17, 
HaRj-26, 
HaRj-35, 
HaRk-15, 
HaRk-16, 
HaRk-2, 
HaRk-35, 
HaRk-43, 
HaRk-44, 
HaRk-53, 
HaRl-18, 
HaRl-19, 
HaRl-29, 
HaRl-31, 
HaRl-32, 
HaRl-36, 
HbRf-111, 
HbRf-112, 
HbRh-104, 
HbRh-107, 
HbRh-112, 
HbRh-113, 
HbRh-114, 
HbRh-115, 
HbRh-116, 
HbRh-120, 
HbRh-121, 
HbRh-123, 
HbRh-124, 
HbRh-125, 
HbRh-127, 
HbRh-128, 
HbRh-129, 
HbRh-130, 
HbRh-132, 
HbRh-133, 
HbRh-136, 
HbRh-137, 
HbRh-138, 
HbRh-139, 
HbRh-140, 
HbRh-2, 
HbRh-29, 
HbRh-32, 
HbRh-34, 
HbRh-37, 
HbRh-38, 
HbRh-46, 


Avoidance, 
partial 
avoidance, 
systematic data 
recovery (site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation-
in-kind 


HaRk-18, 
HaRk-25, 
HaRk-26, 
HaRk-36, 
HbRh-18 
 


Avoidance, 
partial 
avoidance, 
systematic data 
recovery (site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation-
in-kind 
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Project 
Activities and 


Physical 
Works 


Archaeological Resources – Mitigation 


Class I 
Sites 


Class I Sites 
Potential 
Mitigation 


Approaches 


Class II 
Sites 


Class II Sites 
Potential 
Mitigation 


Approaches 


Class NA 
Sites 


Class NA Site 
Potential 
Mitigation 


Approaches 
HbRh-52, 
HbRh-56, 
HbRh-58, 
HbRh-6, 
HbRh-65, 
HbRh-67, 
HbRi-10, 
HbRi-12, 
HbRi-24, 
HbRi-25, 
HbRi-42, 
HbRi-50, 
HbRi-56, 
HbRi-57, 
HbRi-58, 
HbRi-59, 
HbRi-60, 
HbRi-61 
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Project 
Activities and 


Physical 
Works 


Archaeological Resources – Mitigation 


Class I 
Sites 


Class I Sites 
Potential 
Mitigation 


Approaches 


Class II 
Sites 


Class II Sites 
Potential 
Mitigation 


Approaches 


Class NA 
Sites 


Class NA Site 
Potential 
Mitigation 


Approaches 


Highway 29  
Realignment  


HaRk-1, 
HbRh-12, 
HbRh-16, 
HbRh-54, 
HbRh-55, 
HbRi-41, 
HbRi-6 


Avoidance, 
partial 
avoidance, 
capping, 
structural 
supports, 
winter ground 
conditions, 
systematic 
data recovery 
(site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation
-in-kind 


HaRj-15, 
HaRj-16, 
HaRj-17, 
HaRj-18, 
HaRj-21, 
HaRj-23, 
HaRj-26, 
HaRj-30, 
HaRj-33, 
HaRj-35, 
HaRk-12, 
HaRk-13, 
HaRk-17, 
HaRk-48, 
HaRk-5, 
HaRk-54, 
HaRk-6, 
HaRl-10, 
HaRl-14, 
HaRl-30, 
HaRl-31, 
HaRl-32, 
HaRl-33, 
HaRl-35, 
HbRh-143, 
HbRh-144, 
HbRh-145, 
HbRh-146, 
HbRh-147, 
HbRh-148, 
HbRh-33, 
HbRh-42, 
HbRh-57, 
HbRh-63, 
HbRh-64, 
HbRi-46 


Avoidance, 
partial 
avoidance, 
capping, 
structural 
supports, winter 
ground 
conditions, 
systematic data 
recovery (site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation-
in-kind 


HaRk-8, 
HbRh-10, 
HbRh-68, 
HbRh-69 
 


Avoidance, 
partial 
avoidance, 
capping, 
structural 
supports, winter 
ground 
conditions, 
systematic data 
recovery (site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation-
in-kind 


Construction 
Access Road 
Development 


HaRf-32, 
HaRf-34, 
HaRj-14, 
HaRk-1, 
HbRf-62, 
HbRh-36 
 


Avoidance, 
partial 
avoidance, 
capping, 
structural 
supports, 
winter ground 
conditions, 
systematic 
data recovery 
(site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation
-in-kind 


HaRk-13, 
HaRk-15, 
HbRf-100, 
HbRg-11, 
HbRg-46, 
HbRh-132, 
HbRi-10 
 


Avoidance, 
partial 
avoidance, 
capping, 
structural 
supports, winter 
ground 
conditions, 
systematic data 
recovery (site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation-
in-kind 


HaRl-23, 
HaRl-4 
 


Avoidance, 
partial 
avoidance, 
capping, 
structural 
supports, winter 
ground 
conditions, 
systematic data 
recovery (site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation-
in-kind 


Worker 
Accommodation 
Construction 
and Operations 


NA Avoidance, 
partial 
avoidance, 
capping, 
winter ground 
conditions, 


NA Avoidance, 
partial 
avoidance, 
capping, winter 
ground 
conditions, 


NA Avoidance, 
partial 
avoidance, 
capping, winter 
ground 
conditions, 
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Project 
Activities and 


Physical 
Works 


Archaeological Resources – Mitigation 


Class I 
Sites 


Class I Sites 
Potential 
Mitigation 


Approaches 


Class II 
Sites 


Class II Sites 
Potential 
Mitigation 


Approaches 


Class NA 
Sites 


Class NA Site 
Potential 
Mitigation 


Approaches 
systematic 
data recovery 
(site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation
-in-kind 


systematic data 
recovery (site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation-
in-kind 


systematic data 
recovery (site 
inventory, 
surface 
collection, or 
excavation), 
monitoring, 
compensation-
in-kind 


Commissioning and Operations 


Reservoir and 
Generating 
Station 
Operations 


HaRj-14, 
HaRj-19, 
HaRk-1, 
HaRk-23, 
HaRk-38, 
HaRk-46, 
HaRk-49, 
HbRf-61, 
HbRf-62, 
HbRg-47, 
HbRg-5, 
HbRg-6, 
HbRh-122, 
HbRh-131, 
HbRh-36, 
HbRh-66, 
HbRh-8, 
HbRi-43 


systematic 
data recovery 
(site 
inventory, 
surface 
collection, or 
excavation), 
monitoring 


HaRj-16, 
HaRj-21, 
HaRj-22, 
HaRj-24, 
HaRj-27, 
HaRj-28, 
HaRj-29, 
HaRj-30, 
HaRj-31, 
HaRj-7, 
HaRk-12, 
HaRk-13, 
HaRk-15, 
HaRk-16, 
HaRk-2, 
HaRk-35, 
HaRk-43, 
HaRk-44, 
HaRk-47, 
HaRk-48, 
HaRk-5, 
HaRk-50, 
HaRk-51, 
HaRk-52, 
HaRk-53, 
HaRk-55, 
HaRl-10, 


systematic data 
recovery (site 
inventory, 
surface 
collection, or 
excavation), 
monitoring 


HaRk-18, 
HaRk-25, 
HaRk-26, 
HaRk-36, 
HaRl-20, 
HaRl-21, 
HaRl-22, 
HaRl-23, 
HaRl-24, 
HaRl-3, 
HaRl-4, 
HbRh-18, 
HbRh-19 


systematic data 
recovery (site 
inventory, 
surface 
collection, or 
excavation), 
monitoring 


Reservoir and 
Generating 
Station 
Operations 


  HaRl-18, 
HaRl-19, 
HaRl-29, 
HaRl-30, 
HaRl-34, 
HaRl-37, 
HbRf-100, 
HbRf-42, 
HbRf-59, 
HbRg-11, 
HbRg-15, 
HbRg-17, 
HbRg-18, 
HbRg-46, 
HbRg-48, 
HbRg-49, 
HbRg-50, 
HbRg-51, 
HbRg-52, 
HbRg-53, 
HbRg-54, 
HbRg-55, 
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Project 
Activities and 


Physical 
Works 


Archaeological Resources – Mitigation 


Class I 
Sites 


Class I Sites 
Potential 
Mitigation 


Approaches 


Class II 
Sites 


Class II Sites 
Potential 
Mitigation 


Approaches 


Class NA 
Sites 


Class NA Site 
Potential 
Mitigation 


Approaches 
HbRg-56, 
HbRg-57, 
HbRg-61, 
HbRh-104, 
HbRh-107, 
HbRh-112, 
HbRh-113, 
HbRh-114, 
HbRh-115, 
HbRh-116, 
HbRh-117, 
HbRh-120, 
HbRh-121, 
HbRh-123, 
HbRh-124, 
HbRh-125, 
HbRh-126, 
HbRh-127, 
HbRh-128, 
HbRh-129, 
HbRh-130, 
HbRh-132, 
HbRh-133, 
HbRh-134, 
HbRh-135, 
HbRh-136, 
HbRh-137, 
HbRh-138, 
HbRh-139, 
HbRh-140, 
HbRh-141, 
HbRh-142, 
HbRh-2, 
HbRh-20, 
HbRh-29, 
HbRh-32, 
HbRh-34, 
HbRh-37, 
HbRh-38, 
HbRh-46, 
HbRh-52, 
HbRh-53, 
HbRh-56, 
HbRh-58, 
HbRh-6, 
HbRh-65, 
HbRh-67, 
HbRi-10, 
HbRi-11, 
HbRi-12, 
HbRi-24, 
HbRi-25, 
HbRi-42, 
HbRi-50, 
HbRi-56, 
HbRi-57, 
HbRi-58, 
HbRi-59, 
HbRi-60, 
HbRi-61, 
HbRj-6 
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Wide area excavations at three identified archaeological site complexes (i.e., localities 1 
with high densities of both Class I and II archaeological sites associated with particular 2 
landforms or environmental features) would also be considered for systematic data 3 
recovery. The three site complexes are: 4 


• Wilder Creek–Jim Rose Prairie, a high intermediate terrace complex on the north 5 
side of the Peace River that extends on either side of Wilder Creek, known locally as 6 
Jim Rose Prairie (Table 32.5) 7 


• Cache Creek–Bear Flat, a high intermediate terrace on the north side of the Peace 8 
River and west of Cache Creek, known locally as Bear Flat (Table 32.5) 9 


• Cache Creek–Watson Slough, situated immediately below the Bear Flat Complex, 10 
surrounding a wetland known locally as Watson Slough; sites are concentrated either 11 
near the slough or at the terrace edge (Table 32.5) 12 


Mitigation work in these areas would be used to understand the use of several 13 
environmental settings that appear to have been more intensively utilized by people in 14 
the past. The approach, size of sample to be excavated, and methods to be used at 15 
each site complex would be determined in discussion with the B.C. Archaeology Branch 16 
and Aboriginal groups. The extent of mitigation would ultimately be determined by the 17 
B.C. Archaeology Branch. The sites that comprise the three site complexes are listed in 18 
Table 32.5. These sites are also included in Table 32.4, but they are shown separately 19 
here because they may be sampled in a different way during mitigation (subject to 20 
discussions with the B.C. Archaeology Branch and Aboriginal groups). 21 


Table 32.5 Archaeological Site Complexes within the Heritage Resource LAA 22 


Wilder Creek–Jim 
Rose Prairie 


Cache Creek–Bear Flat Cache Creek–Watson Slough 
Near Slough Near Terrace Edge 


HbRg-5 HbRh-10 HbRh-18 HbRh-2 
HbRg-6 HbRh-12 HbRh-36 HbRh-6 
HbRg-11 HbRh-16 HbRh-38 HbRh-8 
HbRg-15 HbRh-33 HbRh-53 HbRh-34 
HbRg-17 HbRh-54 HbRh-56 HbRh-37 
HbRg-18 HbRh-55 HbRh-65 HbRh-58 
HbRg-46 HbRh-57 HbRh-66 HbRh-67 
HbRg-47 HbRh-63 HbRh-107 HbRh-104 
HbRg-48 HbRh-64 HbRh-112 HbRh-113 
HbRg-49 HbRh-68 HbRh-117 HbRh-114 
HbRg-50 HbRh-69 HbRh-126 HbRh-115 
HbRg-51 HbRh-112 HbRh-128 HbRh-116 
HbRg-52 HbRh-143 HbRh-130 HbRh-121 
HbRg-53 HbRh-144 HbRh-132 HbRh-122 
HbRg-54 HbRh-145 HbRh-133 HbRh-123 
HbRg-55 HbRh-146 HbRh-134 HbRh-125 
HbRg-56 HbRh-147 HbRh-135 HbRh-126 
HbRg-57 HbRh-148 HbRh-136 HbRh-127 
HbRg-61 - HbRh-137 HbRh-131 


- - HbRh-140 - 
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Archaeological site mitigation would also include systematic data recovery at locations 1 
identified as having deeply buried archaeological materials (e.g., HaRk-1, HaRk-23, 2 
HaRk-16, and HaRk-46), provided avoidance of adverse Project effects is not possible at 3 
these locations. 4 


Further mitigation measures would include ongoing scheduled monitoring along the 5 
edge of the reservoir (see Section 32.6). Newly exposed sites would be assessed for 6 
potential effects due to wind and water erosion, and recommendations would be made 7 
for mitigation of those effects, if any. An initial monitoring period of five years would be 8 
implemented during which most shoreline erosion is expected to occur. The need for 9 
additional monitoring would be evaluated after the fifth year. 10 


Additional mitigation measures related to archaeological resources could include 11 
compensation-in-kind for museums, public displays, and public education – including 12 
academic research, publications, a website, videos, and signage – and for research in 13 
areas outside the LAA.  14 


32.3.3.3 Historical Resources 15 


Within the heritage resources LAA, 42 historical sites have been recorded. Of these, 16 
nine sites are Class I sites, 21 are Class II sites, and eight are Class III sites 17 
(Table 32.6). No data were collected at the remaining four sites, which could not be 18 
accessed during the field inventory. Defining criteria for Class I, II, and III sites are 19 
provided in Section 32.2.2.3. For historical sites protected by the B.C. Heritage 20 
Conservation Act, the nature and extent of mitigation will be determined in discussion 21 
with the B.C. Archaeology Branch, the Business Practices and Consumer Protection 22 
Authority of B.C., Aboriginal groups, museums, and stakeholders. For historical sites not 23 
protected by the B.C. Heritage Conservation Act, the extent and nature of mitigation will 24 
be determined through discussions with the Business Practices and Consumer 25 
Protection Authority of B.C., Aboriginal groups, museums, and stakeholders.  26 


Mitigation of historical sites in the LAA would include nine Class I sites, including four 27 
HCA-protected historical sites. The potential mitigation approaches for these Class I 28 
sites are avoidance, systematic data recovery, capping, relocation, documentation, 29 
monitoring, and compensation-in-kind. 30 


Site HbRf-31 (Rocky Mountain Fort) and HaRl-4 (Rocky Mountain Portage House) are 31 
Class I historical sites protected by the B.C. Heritage Conservation Act, and have been 32 
identified as candidates for systematic data recovery (excavation) to expose and identify 33 
additional architectural details and to gather a sample of historical artifacts. At site Rocky 34 
Mountain Fort (HbRf-31), previous excavations conducted were undertaken within a 35 
research-oriented design, rather than one oriented toward salvage recovery of data. 36 
Mitigation measures for HbRf-31 would be proposed (Table 32.6), including relocation, 37 
systematic data recovery, capping, monitoring, and compensation-in-kind (replication). 38 


There are five recorded historic period human graves at two locations in the LAA (not 39 
including the potential burial at site HbRh-2 as discussed above in Section 32.3.2.2). 40 
These two locations are identified as Class I historical sites protected by the B.C. 41 
Heritage Conservation Act, having heritage significance, good integrity, and good 42 
condition. Prior to construction in these areas, mitigation recommendations would be 43 
made for these five burials in accordance with legislation and in consultation with 44 
relevant stakeholders (e.g., confirmed descendants of the deceased). 45 
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The Class II sites include nine sites in which mitigation approaches of systematic data 1 
recovery, documentation, and relocation would be undertaken (Table 32.6). No further 2 
historical work would be undertaken at 12 Class II historical sites with heritage 3 
significance but poor integrity and condition, including the three Class II historical sites 4 
which also have archaeological components protected by the B.C. Heritage 5 
Conservation Act (see Section 32.3.2.2).  6 


No further historical work would be undertaken at seven Class III historical sites with low 7 
heritage significance and poor integrity and condition. No further historical work would be 8 
undertaken on the historical component at one Class III site that also has an 9 
archaeological component protected by the B.C. Heritage Conservation Act. Mitigation of 10 
the archaeological component of this site is addressed in Section 32.3.2.2. 11 


Additional mitigation measures related to historical resources could include 12 
compensation-in-kind for museums, public displays, and public education – including 13 
academic research, publications, a website, videos, and signage – and for research in 14 
areas outside the heritage resources LAA.  15 


Table 32.6 summarizes the baseline conditions and potential mitigation approaches for 16 
historical resources. 17 


Table 32.6 Summary of Historical Resources Baseline and Mitigation 18 
Approaches  19 


Project Activities 
and  


Physical Works 


Class I 
Site 


Class II 
Site 


Class III 
Site 


Class 
NA Site 


HCA-
protected 


Potential 
Mitigation 
Approach 


Construction Phase 
Dam & Generating 
Station Construction 


N/A N/A AMB-T5 N/A No no further historical 
work 


N/A N/A AMB-T6 N/A No no further historical 
work 


Reservoir 
Preparation and 
Filling  


HaRl-4 N/A N/A N/A Yes systematic data 
recovery, 
monitoring, 
compensation-in-
kind 


H-12-G4 N/A N/A N/A Yes relocation, capping 
H-12-G9 N/A N/A N/A No documentation, 


compensation-in-
kind 


H-12-
G13-1 


N/A N/A N/A No documentation; 
compensation-in-
kind (replication) 


H-12-
G13-2 


N/A N/A N/A No documentation 


N/A HaRk-13 N/A N/A Yes 
(archaeological 
component) 


no further historical 
work 


N/A HaRk-16 N/A N/A Yes 
(archaeological 
component) 


no further historical 
work 


N/A HaRk-32 N/A N/A No no further historical 
work 
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Project Activities 
and  


Physical Works 


Class I 
Site 


Class II 
Site 


Class III 
Site 


Class 
NA Site 


HCA-
protected 


Potential 
Mitigation 
Approach 


N/A HaRk-33 N/A N/A No no further historical 
work 


N/A HbRf-8 N/A N/A No no further historical 
work 


N/A HbRf-37 N/A N/A No no further historical 
work 


N/A HbRh-35 N/A N/A No no further historical 
work 


N/A HbRh-45 N/A N/A No no further historical 
work 


N/A AMB-T3 N/A N/A No documentation 
N/A AMB-12-


1 
N/A N/A No systematic data 


recovery 
N/A H-12-


G13-3 
N/A N/A No documentation 


N/A H-12-P1 N/A N/A No systematic data 
recovery, 
documentation 


N/A GMY-12-
1 


N/A N/A No no further historical 
work 


N/A N/A HbRj-6 N/A Yes 
(archaeological 
component) 


no further historical 
work 


N/A N/A HbRj-10 N/A No no further historical 
work 


N/A N/A AMB-T1 N/A No no further historical 
work 


N/A N/A AMB-T4 N/A No no further historical 
work 


N/A N/A N/A HaRl-5 No systematic data 
recovery 
(inventory) 


N/A N/A N/A HaRl-28 No systematic data 
recovery 
(inventory) 


Reservoir 
Preparation and 
Filling, Dam and 
Generating Station 


HbRf-31 N/A N/A N/A Yes relocation, capping, 
systematic data 
recovery, 
monitoring, 
compensation in-
kind (replication) 


N/A N/A HbRf-29 N/A No no further historical 
work 


Reservoir (5 Year 
Beach Line)  


H-12-
G13-4 


N/A N/A N/A No documentation, 
compensation-in-
kind 


N/A HbRg-28 N/A N/A No documentation 
N/A HaRk-29 N/A N/A No no further historical 


work 
N/A HaRk-9 N/A N/A No Documentation 


 







Site C Clean Energy Project Environmental Impact Statement 
Volume 4: Social, Heritage, and Health Effects Assessment 


   Section 32: Heritage Resources Effects Assessment 
 


  
 32-49 


 


Project Activities 
and  


Physical Works 


Class I 
Site 


Class II 
Site 


Class III 
Site 


Class 
NA Site 


HCA-
protected 


Potential 
Mitigation 
Approach 


N/A HaRk-38 N/A N/A Yes 
(archaeological 
component) 


no further historical 
work 


N/A HbRi-10 N/A N/A Yes 
(archaeological 
component) 


systematic data 
recovery (historical 
component) 


N/A N/A N/A HaRk-
10 


No systematic data 
recovery 
(inventory) 


Transmission 
System  


N/A N/A N/A N/A N/A N/A 


Quarried and 
Excavated Material 
Source 
Development  


N/A N/A N/A N/A N/A N/A 


Highway 29 
Realignment 
  


H-12-
G10D 


N/A N/A N/A Yes avoidance, 
capping, relocation  


N/A HaRj-23 N/A N/A Yes 
(archaeological 
component) 


systematic data 
recovery, 
documentation, 
relocation 
(historical 
component) 


N/A N/A AMB-
12-2 


 N/A No no further historical 
work 


N/A N/A  N/A HbRh-
60 


No systematic data 
recovery 
(inventory) 


Reservoir 
Preparation and 
Filling,  
Highway 29  
Realignment 


H-12-
G10A 


N/A N/A N/A No documentation, 
compensation-in-
kind 


N/A HaRk-34 N/A N/A No systematic data 
recovery, 
documentation, 
relocation  


N/A HbRh-61 N/A N/A No no further historical 
work 


Construction Access 
Road Development  


NA NA NA NA NA NA 


Worker 
Accommodation 
Construction and 
Operations  


NA NA NA NA NA NA 


Commissioning and Operations 
Reservoir and 
Generating Station 
Operations 


HaRl-4 N/A N/A N/A Yes monitoring (primary 
mitigation 
requirements 
addressed in 
Construction 
Phase) 


H-12-G4 N/A N/A N/A Yes no further historical 
work (mitigation 
requirements 
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Project Activities 
and  


Physical Works 


Class I 
Site 


Class II 
Site 


Class III 
Site 


Class 
NA Site 


HCA-
protected 


Potential 
Mitigation 
Approach 


addressed in 
Construction 
Phase) 


H-12-G9 N/A N/A N/A No no further historical 
work (mitigation 
requirements 
addressed in 
Construction 
Phase) 


H-12-
G13-1 


N/A N/A N/A No no further historical 
work (mitigation 
requirements 
addressed in 
Construction 
Phase) 


H-12-
G13-2 


N/A N/A N/A No no further historical 
work (mitigation 
requirements 
addressed in 
Construction 
Phase) 


N/A HaRk-13 N/A N/A Yes 
(archaeological 
component) 


no further historical 
work 


N/A HaRk-16 N/A N/A Yes 
(archaeological 
component) 


no further historical 
work 


N/A HaRk-32 N/A N/A No no further historical 
work 


N/A HaRk-33 N/A N/A No no further historical 
work 


N/A HbRf-8 N/A N/A No no further historical 
work 


N/A HbRf-37 N/A N/A No no further historical 
work 


N/A HbRh-35 N/A N/A No no further historical 
work 


N/A HbRh-45 N/A N/A No no further historical 
work 


N/A AMB-T3 N/A N/A No no further historical 
work (mitigation 
requirements 
addressed in 
Construction 
Phase) 


N/A AMB-12-
1 


N/A N/A No no further historical 
work (mitigation 
requirements 
addressed in 
Construction 
Phase) 


N/A H-12-
G13-3 


N/A N/A No no further historical 
work (mitigation 
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Project Activities 
and  


Physical Works 


Class I 
Site 


Class II 
Site 


Class III 
Site 


Class 
NA Site 


HCA-
protected 


Potential 
Mitigation 
Approach 


requirements 
addressed in 
Construction 
Phase) 


N/A H-12-P1 N/A N/A No no further historical 
work (mitigation 
requirements 
addressed in 
Construction 
Phase) 


N/A GMY-12-
1 


N/A N/A No no further historical 
work 


N/A N/A HbRj-6 N/A Yes 
(archaeological 
component) 


no further historical 
work 


N/A N/A HbRj-10 N/A No no further historical 
work 


N/A N/A AMB-T1 N/A No no further historical 
work 


N/A N/A AMB-T4 N/A No no further historical 
work 


N/A N/A N/A HaRl-5 No no further historical 
work (mitigation 
requirements 
addressed in 
Construction 
Phase) 


N/A N/A N/A HaRl-28 No no further historical 
work (mitigation 
requirements 
addressed in 
Construction 
Phase) 


HbRf-31 N/A N/A N/A Yes monitoring (primary 
mitigation 
requirements 
addressed in 
Construction 
Phase) 


N/A N/A HbRf-29 N/A No no further historical 
work 


NOTE: 
N/A – not applicable  


32.3.3.4 Summary of Proposed Heritage Resources Mitigation 1 


Table 32.7 summarizes proposed mitigation measures to address potential adverse 2 
effects on heritage resources according to Project phase. The combination of identified 3 
mitigation strategies are assumed adequate to effectively offset adverse effects to levels 4 
consistent with regulatory requirements and recognized best practices. The 5 
responsibility for implementing and completing mitigation rests with BC Hydro. 6 
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Table 32.7 Summary of Effectiveness of Proposed Mitigation Measures 1 


Valued 
Component 


Project 
Phase 


Potential 
Adverse Effects 


Key Mitigation 
Measures 


Mitigation 
Effectiveness 


Responsibility 


Heritage 
Resources 


Construction Effect Type 1 
Changes to 
resource integrity: 
• Surface 


disturbance 
• Disturbance 


of structures 
• Subsurface 


disturbance 
• Compaction 
• Erosion 
 
Effect Type 2: 
Changes to 
resource 
accessibility: 
• Increased 


access 
• Unauthorized 


collection 
• Lack of 


access 
 
Effect Type 3:  
Other relevant 
considerations 
raised by 
Aboriginal groups 


• Avoidance  
• Disinter or reinter 


burial  
• Move Historical 


structure  
• Class I Staged 


Scientific 
Excavation 


• Class II Stratified 
Sample 
Excavation 


• Detailed 
documentation 
(Historical) 


• Systematic 
surface collection 


• Resource 
capping 


• Construction 
monitoring 


• Reconnaissance 
• Erosion 


monitoring 
• Commemoration 
• Clear under 


winter conditions 
• Implementation 


of Chance Find 
Procedure 


• Implementation 
of Heritage 
Resources 
Management 
Plan 


It is assumed 
that 
recommended 
key mitigation 
measures will 
reduce 
residual effects 
to levels 
consistent with 
regulatory 
requirements   
and 
recognized 
best practices, 
but that Project 
residual effects 
will still be 
encountered 


BC Hydro 
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Valued 
Component 


Project 
Phase 


Potential 
Adverse Effects 


Key Mitigation 
Measures 


Mitigation 
Effectiveness 


Responsibility 


Heritage 
Resources 


Operations Effect Type 1 
Changes to 
resource integrity: 
• Surface 


disturbance 
• Disturbance of 


structures 
• Subsurface 


disturbance 
• Compaction 
• Erosion 
 
Effect Type 2: 
Changes to 
resource 
accessibility: 
• Increased 


access 
• Unauthorized 


collection 
• Lack of access 
 
Effect Type 3:  
• Other relevant 


considerations 
raised by 
Aboriginal 
groups 


• Systematic 
surface collection 


• Resource 
Capping 


• Resource 
monitoring 


• Reconnaissance 
• Erosion 


monitoring in 
conjunction with 
E-PAST 


• Implementation 
of Chance Find 
Procedure 


• Implementation 
of Heritage 
Resources 
Management 
Plan 


• Clear under 
winter conditions 


It is assumed 
recommended 
key mitigation 
measures will 
reduce 
residual effects 
to levels 
consistent with 
regulatory 
requirements   
and  
recognized 
best practices, 
but that Project 
residual effects 
will still be 
encountered 


BC Hydro 


32.3.3.5 Other Mitigation Measures Considered 1 


No other mitigation measures were considered. However, should additional or 2 
alternative mitigation measures be identified through discussions with Aboriginal groups, 3 
research institutions, local citizens or associations, and government agencies, these will 4 
be evaluated by BC Hydro in consultation with the group in question and the appropriate 5 
regulatory body on a case-by-case basis. 6 


32.4 Residual Effects 7 


Despite mitigation efforts for palaeontological, archaeological, and historical resources, 8 
Project-related residual effects could occur because these resources would still be 9 
susceptible to Project-induced changes.  10 


32.4.1 Characterization of Residual Effects 11 


Characterization of potential residual effects on heritage resources was achieved using 12 
criteria defined in Table 32.8. These criteria correspond, in meaning, to criteria from 13 
Appendix F: Indicators for Assessing Impacts in Archaeological Sites of the B.C. 14 
Archaeological Impact Assessment Guidelines (B.C. Archaeology Branch 1998), 15 
although several of the names differ slightly. Characterization of potential residual effects 16 
assumes that, where applicable, mitigation has occurred to a level that meets regulatory 17 
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expectations for adequacy, such as those established by the B.C. Archaeology Branch 1 
for individual archaeological sites.  2 


Table 32.8 Characterization Criteria for Residual Heritage Resources Effects 3 


Criterion Description Quantitative Measure or Definition of 
Qualitative Categories 


Direction This refers to the ultimate long-term trend 
of the heritage effect 


Adverse: loss of resources or contextual 
information 
Beneficial: increase in knowledge through 
investigation 
Neutral: condition of the heritage resource is 
unchanged in comparison to baseline conditions 
and trends 


Magnitude This refers to the amount of change in a 
key indicator or variable relative to 
baseline case. Consideration is given to 
factors such as the uniqueness of the 
effect, and the comparison to natural or 
background variation. 


Negligible: no physical effects occur or no heritage 
sites are expected to be present 


Low: minimal effects to resources of low, 
moderate, or high heritage value resources are few 
and of low heritage value 


Moderate: moderate to high effects to resources of 
low or moderate heritage value 


High: moderate to high effects to resources of high 
heritage value 


Geographic 
Extent  


This refers to the geographic areas in 
which a heritage effect of a defined 
magnitude occurs  


Site-specific: the expected measurable effects are 
within the specific heritage resource boundary  
Component-specific: the expected measurable 
effects are within a single component of the Project 
activity zone 
Multiple Components: the expected measurable 
changes occur in more than one Project 
component 
Project activity zone: the expected measurable 
changes occur throughout the entire Project activity 
zone 


Duration The period of time required until the 
valued component returns to baseline 
condition, or the effect can no longer be 
measured or otherwise perceived  


Short-term: effect lasts during construction phase 
Medium-term: effect does not extend beyond the 
life of the Project  
Permanent: effect results in permanent change 


Frequency The number of times during a project or a 
specific project phase that a heritage 
effect may occur. 


Once: occurs once 
Continuous: occurs on a regular basis and at 
regular intervals 
Sporadic: occurs rarely and at irregular intervals 


Reversibility  This refers to the degree or likelihood to 
which existing baseline conditions can be 
regained after the factors causing the 
effect are removed.  


Reversible: Effect is reversible with reclamation or 
over time 
Irreversible: Effect is permanent and cannot be 
reversed with reclamation or over time 
Unknown: Effect reversibility is poorly understood 
and requires follow-up monitoring. 
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Criterion Description Quantitative Measure or Definition of 
Qualitative Categories 


Context This refers to the extent to which the area 
within which an effect may occur has 
already been adversely affected by 
human activities; and is ecologically 
fragile and has little resilience and 
resistance to imposed stresses. 


Disturbed: Area has been substantially previously 
disturbed by human development or human 
development is still present 


Undisturbed: Area relatively pristine or not 
adversely affected by human activity 


Level of 
Confidence 


This is an evaluation of scientific certainty 
one has in the review of project specific 
data, relevant literature, and professional 
opinion 


Low: uncertain if heritage resources will be 
affected by activity or knowledge of resource is 
incomplete or effect of mitigation measures is 
poorly understood 
Moderate: effect of activity moderately well 
understood and knowledge of resource is mostly 
complete and effect of mitigation measures is 
moderately well understood 
High: effect of activity well understood and 
knowledge of resource is complete and effect of 
mitigation measures is well understood 


Probability The likelihood that an adverse effect will 
occur. 


Low: activity is unlikely to affect heritage resources 
High: activity probably will affect heritage 
resources 
Unknown: unable to determine if activity will affect 
heritage resources 


Table 32.9 characterizes the potential residual adverse effects on heritage resources in 1 
the LAA. Residual effects significance is evaluated on the basis of the nature of the 2 
anticipated adverse effects, recognizing that some beneficial residual effects will have 3 
occurred through mitigation. 4 
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Table 32.9 Characterization Criteria for Residual Heritage Resources Effects 1 


Activity Effect 
(bold 
font 


indicates 
main 


effect) 


Residual Heritage Effect 


Direction Magnitude Geographic 
Extent 


Duration 
and 


Frequency 


Reversibility Context Probability Level of 
Confidence 


Construction 
Dam & Generating Station Construction 
Site clearing and preparation E1, E2, 


E3 
Adverse Low LAA Permanent 


Once 
Irreversible Undisturbed High High 


Temporary and permanent 
access roads 


E1, E2, 
E3 


Adverse  Low Component 
Specific 


Permanent 
Once 


Irreversible Undisturbed 
Disturbed 


High High 


Waste treatment and 
management facilities 


E1, E2, 
E3 


Adverse Low Component 
Specific 


Short Term  
Continuous 


Irreversible Disturbed Low High 


Relocation of surplus 
excavated material 


E1, E2, 
E3 


Adverse Low Component 
Specific 


Short Term 
Once 


Irreversible Undisturbed Low High 


Temporary construction 
access bridge across the 
Peace 


E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible Undisturbed Low High 


Sand and gravel source pits E1, E2, 
E3 


Adverse Low  Component 
Specific 


Permanent 
Once 


Irreversible 
 


Undisturbed Unknown High 


Stage 1 channelization and 
diversion works (north bank) 


E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible 
 


Disturbed Low High 


Stage 1 channelization works 
(south bank) 


E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible 
 


Disturbed Low High 


Stage 2 – diversion 
E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible 
 


Disturbed Low High 
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Activity Effect 
(bold 
font 


indicates 
main 


effect) 


Residual Heritage Effect 


Direction Magnitude Geographic 
Extent 


Duration 
and 


Frequency 


Reversibility Context Probability Level of 
Confidence 


Stage 2 – diversion | earthfill 
dam and north bank 
excavation 


E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible Disturbed Low High 


Stage 2 – diversion | south 
bank structures 


E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible Undisturbed Low High 


Reservoir Preparation and Filling 
Existing infrastructure 
inventory, protection, and 
possible relocation 


E1, E2, 
E3 - - - - - - - - 


Hudson's Hope Shoreline 
Protection 


E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible Undisturbed High High 
 


Access: upgrades to existing 
licensee roads, winter road 
construction 


E1, E2, 
E3 


Adverse Low Multiple 
Components 


Permanent 
Once 


Irreversible 
 


Disturbed High High 
 


Clearing of vegetation and 
timber by manual or 
mechanical means 


E1, E2, 
E3 


Neutral to 
Adverse 


Moderate LAA Permanent 
Once 


Irreversible 
 


Undisturbed High High 
 


Post-harvest terrestrial debris 
management 


E1, E2, 
E3 


Neutral to 
Adverse 


Low Multiple 
Components 


Permanent 
Once 


Irreversible 
 


Disturbed Low High 
 


Access road deactivation and 
reclamation of exposed cuts 
and fills, where required 


E1, E2, 
E3 


Neutral to 
Adverse 


Low Multiple 
Components 


Permanent 
Once 


Irreversible 
 


Disturbed High High 
 


Water management during 
confinement 


E1, E2, 
E3 


Neutral to 
Adverse 


Moderate Component 
Specific 


Short Term 
Once 


Irreversible Undisturbed High Moderate 
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Activity Effect 
(bold 
font 


indicates 
main 


effect) 


Residual Heritage Effect 


Direction Magnitude Geographic 
Extent 


Duration 
and 


Frequency 


Reversibility Context Probability Level of 
Confidence 


Water management during 
diversion 


E1, E2, 
E3 


Neutral to 
Adverse 


Moderate Component 
Specific 


Short Term 
Once 


Irreversible 
 


Undisturbed High Moderate 


Water management during 
reservoir filling 


E1, E2, 
E3 


Neutral to 
Adverse 


Moderate Component 
Specific 


Short Term 
Once 


Irreversible 
 


Undisturbed High Moderate 


Water management during 
commissioning period 


E1, E2, 
E3 


Neutral to 
Adverse 


Moderate Component 
Specific 


Short Term 
Once 


Irreversible 
 


Undisturbed High Moderate 


Transmission System 
Site – corridor clearing and 
preparation 


E1, E2, 
E3 


Adverse Moderate Component 
Specific 


Permanent 
Once 


Irreversible 
 


Undisturbed High High 


Access construction and 
improvement with right-of-way 


E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible 
 


Undisturbed High High 


Tower installation E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible 
 


Undisturbed Low High 


Construction site 
decommissioning and 
restoration/reclamation 


E1, E2, 
E3 


Adverse Low Multiple 
Components 


Permanent 
Once 


Irreversible 
 


Disturbed High High 


Site C Substation installation E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible 
 


Undisturbed High High 


West Pine Siding extension E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible 
 


Undisturbed High High 


Quarried and Excavated Material Source Development 
85th Avenue Industrial Lands E1, E2, 


E3 
Adverse Low Component 


Specific 
Permanent 
Once 


Irreversible 
 


Disturbed High High 
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Activity Effect 
(bold 
font 


indicates 
main 


effect) 


Residual Heritage Effect 


Direction Magnitude Geographic 
Extent 


Duration 
and 


Frequency 


Reversibility Context Probability Level of 
Confidence 


Wuthrich Quarry E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible 
 


Disturbed High High 


West Pine Quarry 
E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible 
 


Undisturbed High High 


Portage Mountain Quarry E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible 
 


Undisturbed High High 


Del Rio granular borrow E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible 
 


Disturbed High High 


Other Sources | Granular 
borrow (within inundation 
zone, along Hwy. 29) 


E1, E2, 
E3 


Adverse Low Multiple 
Components 


Permanent 
Once 


Irreversible 
 


Undisturbed High High 


Other Sources | Area E E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible 
 


Disturbed High High 


Other Sources | On-site E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible 
 


Undisturbed High High 


Highway 29 Realignment 
Highway 29 Realignment 
Construction 


E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible 
 


Disturbed 
Undisturbed 


High High 


Construction Access Road Development 
Transmission line access 
roads 


E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible Undisturbed Unknown High 
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Activity Effect 
(bold 
font 


indicates 
main 


effect) 


Residual Heritage Effect 


Direction Magnitude Geographic 
Extent 


Duration 
and 


Frequency 


Reversibility Context Probability Level of 
Confidence 


Jackfish Lake Road works 
(includes improvement of 
existing Jackfish Lake Road 
and other existing roads on the 
Jackfish Plateau and the 
Project access road leading to 
dam site) 


E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible Disturbed High High 


Old Fort Road Realignment, 
extension of 240 and 269 
roads. 


E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible Disturbed Unknown High 


West Pine quarry access E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible Undisturbed Unknown High 


West Pine Siding Construction 
 


E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible Undisturbed Unknown High 


Septimus Rail Siding 
Construction 


E1, E2, 
E3 


Adverse Low Component 
Specific 


Permanent 
Once 


Irreversible Undisturbed High High 


Worker Accommodation Construction and Operations 
Temporary Accommodation – 
Northern Regional Site 
(Halfway - Farrell) 


E1, E2, 
E3 


Adverse Negligible Component 
Specific 


Short Term 
Once 


Irreversible Disturbed Low High 


Temporary Accommodation – 
Southern Regional Site 
(Jackfish Lake Road) 


E1, E2, 
E3 


Adverse Negligible Component 
Specific 


Short Term 
Once 


Irreversible Disturbed Low High 
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Activity Effect 
(bold 
font 


indicates 
main 


effect) 


Residual Heritage Effect 


Direction Magnitude Geographic 
Extent 


Duration 
and 


Frequency 


Reversibility Context Probability Level of 
Confidence 


Commissioning and Operations 
Reservoir and Generating Station Operations  
Operation of the powerhouse, 
substation, and reservoir, 
includes downstream water 
management 


E1, E2, 
E3 


Adverse Moderate Multiple 
Components 


Medium 
Term 
Once 


Unknown Undisturbed High Moderate 


Maintenance of access roads E1, E2, 
E3 


Adverse Low Multiple 
Components 


Medium 
Term 
Continuous  


Irreversible 
 


Disturbed  High High 
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32.4.2 Standards or Thresholds for Determining Significance 1 


The process of determining the significance of effects to the heritage resources VC is 2 
through a combined evaluation of heritage site value, Project-related effects on those 3 
sites, the application of mitigation strategies to offset the effects, and evaluation of the 4 
success of follow-up mitigation on any residual effects. This process begins with 5 
individual site evaluation using methods prescribed by various guidelines and 6 
frameworks, as described in the sections below. The checks and balances established 7 
by this process should result in residual effects that are not significant. Significant 8 
residual effects should only occur when processes are not followed or when unforeseen 9 
effects occur to heritage resources of value which are not mitigated to applicable 10 
regulatory standards.  11 


32.4.3 Assessing Significance of Residual Effects on Palaeontological Sites 12 


Palaeontological site values are determined using a checklist that includes the following 13 
four categories of evaluative criteria: scientific, educational, heritage, and commercial 14 
(see Volume 4 Appendix C Heritage Resource Assessment Report). These criteria are 15 
described in the following documents: Fossil Management Framework Consultation 16 
Summary Report (B.C. Land Tenures Branch 2010), Fossil Management Plan for British 17 
Columbia (Fossil Management Review Technical Working Group 2004), and 18 
palaeontological resources of the Dawson Land Resource Management Plan (Haggart 19 
et al. 1997). Additional guidance was taken from criteria used in other North American 20 
jurisdictions for the protection of palaeontological resources.  21 


The significance of the potential effect is first determined by evaluating the heritage 22 
value (typically referred to as the site significance) of the positive palaeontological 23 
sensitivity area in question, according to the criteria noted above. The second step is to 24 
evaluate the magnitude of the effect of the proposed alteration on the positive 25 
palaeontological sensitivity area. As a result, equal levels of alteration to positive 26 
palaeontological sensitivity areas with different heritage value ratings will result in a 27 
different significance determination for the potential effect. Using this approach, 28 
alterations to palaeontological sensitivity areas determined to be of high (Class I), 29 
moderate (Class II), and low (Class III) heritage value can occur, provided that 30 
acceptable, paleontological sensitivity area-specific mitigation is implemented to offset 31 
the adverse effect or to create a beneficial effect. In the absence of explicit 32 
palaeontological legislation in B.C., mitigation would be to a level equivalent to 33 
recognized ‘good practices’. As such, the residual effect might not be significant.  34 


32.4.4 Assessing Significance of Residual Effects on Archaeological Sites 35 


For archaeological sites, heritage value is determined by applying the Checklist for 36 
Criteria for Pre-Contact Site Evaluation (British Columbia Archaeological Impact 37 
Assessment Guidelines [B.C. Archaeology Branch 1998], Appendix D). The checklist 38 
includes four evaluative categories: scientific, public, ethnic, and economic significance, 39 
where the term ‘significance’ refers to values assigned to each category. This use of the 40 
term ‘significance’ in this context is distinct from its use in determining the significance of 41 
an effect. For archaeological site value assessment, scientific significance was used as 42 
the discriminating criteria, as the sites were considered to have low public and economic 43 
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significance and, based on discussions with Aboriginal groups, the ethnic significance of 1 
all sites is considered high. 2 


The significance of the potential effect is first determined by evaluating the heritage 3 
value (typically referred to the site significance) of the archaeological site in question 4 
according to the criteria noted above. The second step is to evaluate the magnitude of 5 
the effect of the proposed alteration on the archaeological site. As a result, equal levels 6 
of alteration to archaeological sites with different heritage value ratings will result in a 7 
different significance determination for the potential effect. Using this approach, 8 
alterations to archaeological sites determined to be of high heritage value can occur, 9 
provided that acceptable, site-specific mitigation is implemented to offset the adverse 10 
effect. The degree to which planned alterations and mitigation strategies are acceptable 11 
is a decision that rests with the B.C. Archaeology Branch, based on information gathered 12 
by archaeologists, input from Aboriginal groups, and other sources. Once it is 13 
determined that the Project will affect an archaeological site, a mitigation plan must be 14 
developed and implemented that includes methods to reduce the adverse effects of the 15 
alteration to a level that is acceptable to the B.C. Archaeology Branch. As such, the 16 
residual effect would not be significant.  17 


32.4.5 Assessing Significance of Residual Effects on Historical Sites 18 


The heritage value of historical sites, including those protected under the B.C. Heritage 19 
Conservation Act, is evaluated by the application of the Checklist of Criteria for Post-20 
Contact Site Evaluation (British Columbia Archaeological Impact Assessment Guidelines 21 
[B.C. Archaeology Branch 1998], Appendix E), which consist of five evaluative 22 
categories – scientific, historic, public, ethnic, and economic significance – as well as 23 
separate categories for integrity, condition, and “other”. In addition to application of the 24 
Checklist of Criteria for Post-Contact Evaluation for historic significance, heritage values 25 
associated with identified historical resources, as determined from interviews with local 26 
and regional historical societies, museums and other organizations, and local residents 27 
contributed to the evaluation of historic value.  28 


The significance of the potential effect is first determined by evaluating the heritage 29 
value (typically referred to the site significance) of the historical site in question 30 
according to the criteria noted above. The second step is to evaluate the magnitude of 31 
the effect of the proposed alteration on the historical site. As a result, equal levels of 32 
alteration to historical sites with different heritage value ratings will result in a different 33 
significance determination for the potential effect. Using this approach, alterations to 34 
historical sites determined to be of high heritage value can occur, provided that 35 
acceptable, site-specific mitigation is implemented to offset the adverse effect. The 36 
degree, to which planned alterations and mitigation strategies are acceptable, is a 37 
decision that rests with the B.C. Archaeology Branch for sites protected by the B.C. 38 
Heritage Conservation Act. For those sites that are not protected by the Heritage 39 
Conservation Act, mitigation would be to a level equivalent to recognized best practices. 40 
As such, the residual effect would not be significant.  41 


32.4.6 Determination of Significance of Residual Effects 42 


The effects assessment indicates the mitigation plan for addressing palaeontological 43 
effects is considered adequate to render residual adverse effects as not significant. 44 
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The potential residual effects to archaeological and historical resources are not 1 
considered to be significant. The determination of a threshold for residual effects on 2 
archaeological and historical resources that are protected under the B.C. Heritage 3 
Conservation Act is the jurisdiction of the B.C. Archaeology Branch, with input from 4 
Aboriginal groups. It is therefore understood that residual effects would need to be 5 
mitigated to an acceptable level before the proposed Project activities could proceed. 6 


Table 32.10 summarizes the assessment of potential significance of residual adverse 7 
effects for heritage resources. 8 


Table 32.10 Summary of Assessment of Potentially Significant Residual Adverse 9 
Effects 10 


Potential Effect Proposed Mitigation Potential Residual 
Effect (Y/N) 


Significant 
(Y/N) 


During construction: 
 
Effect Type 1: 
Changes to resource 
integrity: 
• Surface disturbance 
• Disturbance of 


structures 
• Subsurface disturbance 
• Compaction 
• Erosion 
 
Effect Type 2:  
Changes to resource 
accessibility: 
• Increased access 
• Unauthorized collection 
• Lack of access 
 
Effect Type 3:  
Other relevant 
considerations raised by 
Aboriginal groups 


The following measures will be 
implemented: 
• Heritage Resources 


Management Plan 
• Avoidance  
• Disinter or reinter burial  
• Move historical structure  
• Class I Staged Scientific 


Excavation 
• Class II Stratified Sample 


Excavation 
• Detailed documentation 


(historical) 
• Systematic surface collection 
• Resource capping 
• Construction monitoring 
• Reconnaissance 
• Erosion monitoring 
• Commemoration 
• Clear under winter conditions 
• Implementation of Chance Find 


Procedure 


Y – Residual effects 
would be classified 
similar to potential 
effects before 
mitigation, using the 
categories of Effect 
Types 1 to 3 


N 







Site C Clean Energy Project Environmental Impact Statement 
Volume 4: Social, Heritage, and Health Effects Assessment 


Section 32: Heritage Resources Effects Assessment 
 


  
 32-65 


 


Potential Effect Proposed Mitigation Potential Residual 
Effect (Y/N) 


Significant 
(Y/N) 


During operations: 
 
Effect Type 1: 
Changes to resource 
integrity: 
• Surface disturbance 
• Disturbance of 


structures 
• Subsurface disturbance 
• Compaction 
• Erosion 
 
Effect Type 2: 
Changes to resource 
accessibility: 
• Increased access 
• Unauthorized collection 
• Lack of access 
 
Effect Type 3: 
Other relevant 
considerations raised by 
Aboriginal groups 


• Implement Heritage Resources 
Management Plan  


• Systematic surface collection 
• Resource Capping 
• Resource monitoring 
• Reconnaissance 
• Erosion monitoring in 


conjunction with E-PAST 
• Implementation of Chance Find 


Procedure 
• Clear under winter conditions 


Y – Residual effects 
would be classified 
similar to potential 
effects before 
mitigation, using the 
categories of Effect 
Types 1 to 3. 


N 


32.5 Cumulative Effects Assessment 1 


32.5.1 Screening of Cumulative Effects 2 


The heritage effects assessment indicates the Project does have the potential to affect 3 
heritage resources. However, the magnitude of the effects would be reduced to a level 4 
that is acceptable to regulators through mitigation measures as described in 5 
Section 32.3.2.  6 


No other foreseeable projects have been identified that temporally or spatially overlap 7 
with the heritage resources LAA. As such, no other projects contribute to potential 8 
effects on the heritage resources VC. Therefore, in conducting an assessment of 9 
cumulative future effects on heritage resources within the LAA, with and without the 10 
Project, it is concluded that predicted future effects on heritage resources in the LAA, 11 
without the Project, would remain consistent with their current state, should land use 12 
remain the same.  13 


32.6 Monitoring and Follow-up 14 


A Heritage Resources Management Plan would be implemented that addresses heritage 15 
site stewardship and protection relative to Project construction activities, as described in 16 
Volume 5 Section 35 Summary of Environmental Management Plans. The plan would 17 
include procedures for monitoring at known heritage site locations within the Project 18 
activity zone, as well as chance find procedures to be implemented in the event that 19 
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heritage resources are encountered during construction. The Heritage Resources 1 
Management Plan would be developed with guidance, where applicable, from the B.C. 2 
Archaeology Branch, the Fossil Management Framework, the Fossil Management 3 
Review Technical Working Group, and existing BC Hydro policies and procedures, and 4 
in consultation with Aboriginal groups.  5 


Follow-up work on archaeological sites that are affected by the Project would be 6 
prescribed by the methods put forth in B.C. Heritage Conservation Act Section 12 (Site 7 
Alteration) and Section 14 (Site Investigation) Permit application(s) for the Project. The 8 
methods and scope must be acceptable to the B.C. Archaeology Branch before the 9 
application(s) can be approved.  10 


Consistent with BC Hydro’s reservoir monitoring program, shoreline erosion of heritage 11 
resources within the reservoir would be monitored for a period of not less than the first 12 
five years of operation. Predicted rates of sedimentation and erosion affecting shoreline 13 
heritage resources made using E-PAST would be confirmed through shoreline 14 
monitoring. 15 


As noted in Section 32.3.2.2, heritage work could also include an opportunity for 16 
scientific examination of heritage resource locations within the operating range of the 17 
reservoir during periods of maximum drawdown for scheduled and unscheduled 18 
maintenance. In the event that low reservoir levels occur in the future and exposed 19 
heritage site locations can be safely accessed, emergency salvage and systematic data 20 
collection of exposed resources would help to mitigate the potential effects of erosion 21 
and unauthorized collection of heritage materials. 22 


Table 32.11 summarizes the follow-up program for heritage resources. 23 
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Table 32.11 Follow-up Program for Heritage Resources 1 


Follow-Up Program 
Objective 


Follow-Up Monitoring Description Monitoring 
Program 


Frequency 


Monitoring 
Program 
Duration 


To verify the anticipated 
effects of erosion on 
heritage sites due to 
reservoir operations in the 
first five years of service, 
and to evaluate the 
effectiveness of mitigation 
measures implemented on 
heritage sites along the 
reservoir shoreline 


• Effects of shoreline erosion on 
heritage resources will be 
monitored for at least the first five 
years of operations, based on 
predicted rates of erosion and 
sedimentation from E-PAST. 


Annual First five years 
of operations 


To evaluate the 
effectiveness of mitigation 
measures implemented on 
heritage sites, and to 
identify previously unknown 
heritage sites in the 
reservoir and mitigate 
potential effects of erosion 
on those sites. 


• Follow-up work on archaeological 
sites will be prescribed by the 
methods put forth in B.C. Heritage 
Conservation Act Permits  


• Heritage work could include 
opportunity for scientific 
examination of heritage resources 
within the operating range of the 
reservoir during periods of 
maximum drawdown for 
maintenance. Activities may 
include emergency salvage and 
systematic data collection of 
exposed resources. 


TBD, in 
consultation 
with regulators 


TBD, in 
consultation 
with regulators 
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33 HUMAN HEALTH 1 


33.1 Approach 2 


The potential for human health effects as a result of the Project may be associated with 3 
changes in air quality, water quality, noise and vibration, electric and magnetic fields 4 
(EMF), and methylmercury levels in fish. Chemicals or contaminants of concern that 5 
human receptors may be exposed to from Project construction and operational activities, 6 
as well as the nature and magnitude of potential exposure of human receptors to 7 
potential changes in these five parameters are described in the human health 8 
assessment. Exposure and potential effects on human health are evaluated in relation to 9 
regulatory guidelines and requirements for exposure limits. 10 


The scope of the human health assessment was guided by human health considerations 11 
for large hydroelectric generating facilities and health issues identified as potential areas 12 
of concern by Aboriginal groups, regulators, the public, and other stakeholders, and by 13 
relevant regulatory standards and guidelines. The human health effects assessment was 14 
informed by results from the following technical studies: 15 


• Water Quality – Volume 2 Section 11 Environmental Background Section 11.5 Water 16 
Quality and Volume 2 Appendix E Water Quality Baseline Conditions in the 17 
Peace River 18 


• Groundwater Regime – Volume 2 Section 11 Environmental Background 19 
Section 11.6 Groundwater Regime and Volume 2 Appendix F Groundwater Regime 20 
Technical Data Report 21 


• Fluvial Geomorphology and Sediment Transport – Volume 2 Section 11 22 
Environmental Background Section 11.8 Fluvial Geomorphology and Sediment 23 
Transport Regime and Volume 2 Appendix I Fluvial Geomorphology and Sediment 24 
Transport Technical Data Report 25 


• Air Quality – Volume 2 Section 11 Environmental Background Section 11.11 Air 26 
Quality and Volume 2 Appendix L Air Quality Technical Data Report 27 


• Noise and Vibration – Volume 2 Section 11 Environmental Background 28 
Section 11.12 Noise and Vibration and Volume 2 Appendix M Noise and Vibration 29 
Technical Data Report 30 


• Electric and Magnetic Fields – Volume 2 Section 11 Environmental Background 31 
Section 11.13 Electric and Magnetic Fields and Volume 2 Appendix N Electric and 32 
Magnetic Fields Technical Data Report 33 


• Mercury Human Health Risk Assessment – Volume 2 Appendix J Mercury Technical 34 
Reports, Part 2 Mercury Human Health Risk Assessment  35 


Potential effects of the Project on health services are assessed in Volume 4 Section 30 36 
Community Infrastructure and Services. Potential effects of the Project on community 37 
health and well-being of Aboriginal groups as a result of effects on traditional use and 38 
culture are assessed in Volume 5 Section 34 Asserted or Established Aboriginal Rights 39 
and Treaty Rights, Aboriginal Interests, and Information Requirements. Health, safety, 40 
and environmental management measures (including workforce health and safety) are 41 
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addressed in relevant Environmental and Safety Management Plans (Volume 5 1 
Section 35 Summary of Environmental Management Plans). 2 


33.1.1 Regulatory Framework  3 


Health in B.C. is regulated by the Public Health Act, which delineates the powers, duties, 4 
and function of the minister and public health officials with respect to public health 5 
monitoring, environmental health hazard response, public health emergency response, 6 
and other public health issues. The Public Health Act also specifies responsibilities for 7 
local governments regarding public health. Relevant regulations, regulatory objectives, 8 
standards and guidelines applicable to the human health effects assessment are 9 
described below. 10 


33.1.1.1 Drinking and Recreational Water Quality 11 


In B.C., responsibility for drinking and recreational water quality rests with the 12 
Ministry of Health. The Drinking Water Protection Act covers all water systems other 13 
than single-family dwellings and systems excluded through the Drinking Water 14 
Protection Regulation. The Act outlines requirements for water suppliers in terms of 15 
ensuring that the water supplied to users is potable, and meets any additional 16 
requirements established by the Drinking Water Protection Regulation or by the water 17 
supply system’s operating permit.  18 


The Drinking Water Protection Regulation established under the Drinking Water 19 
Protection Act sets out requirements for drinking water quality. This includes standards 20 
for drinking water, treatment, water quality monitoring and reporting, water supply 21 
construction and operation permitting, public notification in the event water becomes 22 
undrinkable, and emergency response and contingency plans for water suppliers.  23 


Regional health authorities in B.C. are responsible for administering and enforcing the 24 
Drinking Water Protection Act and Drinking Water Protection Regulation. Municipal 25 
governments are responsible for monitoring drinking water facilities and distribution 26 
systems to ensure that the water reaching residents and consumers meets provincial 27 
drinking water quality standards, and for management of water quality at public beaches 28 
and other recreational facilities within their jurisdiction. 29 


Both federal and provincial health-based guidelines for drinking water quality are 30 
established for contaminants where exposure could lead to adverse health effects. 31 
Drinking water quality guidelines relevant for the Project include: 32 


• Health Canada Guidelines for Canadian Drinking Water Quality, applicable in both 33 
Alberta and B.C. (Health Canada 2012) 34 


• B.C. Water Quality Guidelines for Drinking and Recreational Uses (BCMOE 2006) 35 


Guidelines for drinking water quality parameters are presented in Table 33.1. 36 
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Table 33.1 Federal and Provincial Drinking Water Quality Guidelines 1 


Parameter Units Health Canada a British Columbia  
Ministry of Environment 


b 
(Drinking Water) 


Conventional Parameters 
pH pH units 6.5 – 8.5 N/A 
Total dissolved 
solids mg/l < or = 500 N/A 


Total suspended 
solids mg/l N/A N/A 


Temperature °C 15 15 


Turbidity NTU 


Treated water <0.1 at all times 
< or = 0.3 (chemically assisted filtration) 
< or = 1.0 (slow sand or diatomaceous 
filtration 


N/A 


Major Ions 
Sodium mg/l 200 N/A 
Chloride mg/l 250 250 
Sulphate mg/l 500 500 
Sulphide mg/l 0.05 N/A 
Cyanide mg/l 0.2 N/A 
Fluoride mg/l 1.5 1.0 
Nutrients and Biological Indicators 
Nitrate + nitrite mg/l 10 (as nitrate-nitrogen) 10 
Nitrate + nitrite mg/l 45 (as nitrate) N/A 
Nitrate mg-n/l 10 N/A 
Nitrite mg-n/l 1 N/A 
Total Metals 
Aluminum μg/l 100 N/A 
Antimony μg/l 6 N/A 
Arsenic μg/l 10 25 
Atrazine μg/l 5 N/A 
Barium μg/l 1000 N/A 
Benzene μg/l 5 N/A 
Beryllium μg/l N/A 4 
Boron μg/l 5 5000 
Bromoxynil μg/l 5 N/A 
Cadmium μg/l 5 N/A 
Chromium μg/l 5 N/A 
Chromium VI μg/l 50 N/A 
Copper μg/l 1000 500 
Iron μg/l 300 N/A 
Lead μg/l 10 50 
Manganese μg/l 50 1 
Mercury μg/l 1 N/A 
Molybdenum μg/l N/A 250 
Selenium μg/l 10 10 
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Parameter Units Health Canada a British Columbia  
Ministry of Environment 


b 
(Drinking Water) 


Thallium μg/l N/A 2 
Uranium μg/l 2 N/A 
Zinc μg/l 5000 5000 
Organics 
Benzo(a)pyrene mg/l 0.00001 N/A 
Benzene mg/l 0.005 N/A 
Ethylbenzene mg/l 0.0024 N/A 
Toluene mg/l 0.024 N/A 
Xylene mg/l 0.3 N/A 
NOTES: 1 
a Health Canada (2012a) 2 
b BCMOE (2006) 3 
N/A – not applicable 4 


33.1.1.2 Air Quality 5 


The Environmental Management Act and the Waste Discharge Regulation are the main 6 
air quality legislation in B.C. The Open Burning Smoke Control Regulation (under the 7 
Environmental Management Act) governs burning of vegetative material associated with 8 
land clearing and forestry-related resource management, and sets out the conditions 9 
under which the open burning of vegetative debris can be authorized. 10 


Ambient air quality objectives and standards for criteria air contaminants (CACs) are 11 
developed by environmental and health authorities to provide guidance for 12 
environmental protection and air quality decisions. Applicable air quality standards 13 
include: 14 


• Air Quality Objectives and Standards (BCMOE 2009) – maintenance and 15 
improvement of health are identified as the primary objective of the Air Quality 16 
Objectives and Standards 17 


• Canada-wide Standards (CWS) for Particulate Matter and Ozone: Five Year Report: 18 
2000–2005 (CCME 2006) – the CWS encompasses standards, guidelines, 19 
objectives, and criteria for protecting human health; the CWS for particulate matter 20 
are identified as a step towards the goal of minimizing the risks that they impose on 21 
human health  22 


The CACs for which there are either ambient air quality objectives or Canada-wide 23 
standards include particulate matter (PM), nitrogen dioxide (NO2), sulphur dioxide (SO2), 24 
and carbon monoxide (CO). Federal and provincial air quality objectives for these CACs 25 
are outlined in Table 33.2.  26 
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Table 33.2 British Columbia Ambient Air Quality Objectives and Canada-wide 1 
Standards 2 


Contaminant Averaging 
Period 


Objectives/Standards (µg/m3) 


British Columbia Canada-wide 
Standard 


Level A Level B Level C 


Total Suspended Particulate 
24-hour 150 200 260 — 
Annual 60 70 75 


Particulate Matter less than 
10 µm (PM10) 


24-hour 50 — 
Annual — — 


Particulate Matter less than 
2.5 µm (PM2.5) 


24-hour 25 a 27 to 30 b 
Annual 8 c 8.8 to 10 f 


Dustfall d 24-Hour 
1.75 mg/dm2-d residential,  


2.9 mg/dm2-d non-residential — 


Nitrogen Dioxide e 
1-hour — 400 1,000 


— 24-hour — 200 300 
Annual 60 100 — 


Sulphur Dioxide 
1-hour 450 900 900-1,300 


— 24-hour 160 260 360 
Annual 25 50 80 


Carbon Monoxide 
1-hour 14,300 28,000 35,000 


— 
8-hour 5,500 11,000 14,300 


NOTES: 3 
a  Compliance based on annual 98th percentile value 4 
b  Compliance based on annual 98th percentile value, averaged over three consecutive years. Current objective of 30 5 


µg/m3 is proposed to change to 28 µg/m3 in 2015 and 27 µg/m3 in 2020. 6 
c  B.C. also has a planning goal for annual PM2.5 of 6 µg/m3 7 
d  24-hour average based on 30-day sample 8 
e  B.C. does not have ambient air quality objectives for NO2 and therefore the federal maximum acceptable (Level A), 9 


desirable (Level B), and tolerable (Level C) objectives are presented 10 
f  There are currently no annual Canada-wide standards for annual PM2.5, but there is a proposed objective of 10.0 µg/m3 11 


for 2015 and 8.8 µg/m3 for 2020 12 
— none 13 
Sources: CCME (2006); BCMOE (2009) 14 


33.1.1.3 Noise 15 


There are no provincial regulations regarding noise in B.C. The British Columbia Oil and 16 
Gas Commission (BCOGC) Noise Control Best Practices Guidelines 2009 document 17 
(BCOGC 2009) outlines a process for determining the sound level criteria for an 18 
identified receptor, which includes how to define noise-sensitive receptors and study 19 
areas. Noise levels are presented as “A-weighted” decibels (dBA), which incorporates 20 
noise frequencies audible to the human ear (refer to Volume 2 Appendix M Noise and 21 
Vibration Technical Data Report for details).  22 


The Leq is a single-number representation of naturally variable sound energy measured 23 
over a time interval. The time intervals used for the noise study are as follows: 24 


• Night: the nighttime period Leq(9), a 9-hour Leq determined for the hours of 22:00 25 
through 07:00 26 
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 Day: the daytime period Leq(15), a 15-hr Leq determined for the hours of 07:00 through 1 
22:00 2 


The BCOGC guideline values (outlined in Table 33.3) are based on land use categories 3 
and reflect the expected variation in ambient sound level associated with the different 4 
degrees of area development. The daytime PSL includes a +10 dBA adjustment as 5 
defined in the BCOGC Guideline. 6 


Table 33.3 British Columbia Oil and Gas Commission Guideline Table 1: Basic 7 
Permissible Sound Levels by Land Use Category 8 


Proximity to 
Transportation 


Dwelling Unit Density Per Quarter Section of Land 


1 – 8 Dwellings;  
22:00 – 07:00 


(Nighttime) (dBA Leq) 


9 – 160 Dwellings; 
22:00 – 07:00 


(Nighttime) (dBA Leq) 


>160 Dwellings;  
22:00 – 07:00 


(Nighttime) (dBA Leq) 


Category 1 40 43 46 
Category 2 45 48 51 
Category 3 50 53 56 
NOTES:  9 
Category 1 – dwelling units more than 500 m from heavily travelled roads and/or rail lines and not subject to frequent 10 
aircraft flyovers 11 
Category 2 – dwelling units more than 30 m but less than 500 m from heavily travelled roads and/or rail lines and not 12 
subject to frequent aircraft flyovers 13 
Category 3 – dwelling units less than 30 m from heavily travelled roads and/or rail lines and/or subject to frequent aircraft 14 
flyovers 15 
Density per quarter section – refers to a quarter section with the affected dwelling at the centre (a 451 m radius). For 16 
quarter sections with various land uses or with mixed densities, the density chosen is then averaged for the area under 17 
consideration. 18 
Source: BCOGC (2009) 19 
Guidelines on blasting noise or airborne vibration are provided by the United States 20 
Office of Surface Mining (USOSM 1986) and the Ontario Ministry of Environment 21 
(ONMOE No date). The Ontario guidelines (used for the Noise and Vibration Technical 22 
Study) are provided in Table 33.4 below. 23 


Table 33.4 NPC 119 Noise Pollution Control Guideline for Blasting Activity 24 


Vibration Type Unit Guideline a 


Blasting noise Peak Pressure Level Lpeak (dBL) 120 
NOTES: 25 
a  Cautionary Limit as published in Noise Pollution Control Publication 119 (NPC-119) by Ontario Ministry of the 26 


Environment 27 
dBL = linear decibel 28 
Source: ONMOE (No date) 29 


33.1.1.4 Electric and Magnetic Fields 30 


In Canada, there are no federal standards for EMF at low frequencies, as there is no 31 
conclusive evidence of harm caused by EMF exposure at levels found in Canadian 32 
homes and schools, including those located just outside the boundaries of power line 33 
corridors (Health Canada 2010a). Health Canada does not consider guidelines to be 34 
necessary but recommends carrying out exposure assessments where public concern is 35 
expressed.  36 
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The International Commission on Non-Ionizing Radiation Protection (ICNIRP) and 1 
International Committee on Electromagnetic Safety (ICES) have published guidelines for 2 
limiting public exposure to EMF (ICNIRP 2010; ICES 2002) (Table 33.5). Both 3 
organizations incorporate safety factors such that the guidelines are at a level below that 4 
which effects are known to occur in order to account for any unknown variability or 5 
greater likelihood for effects on susceptible populations. 6 


Table 33.5 Reference Levels for Whole Body Exposure to 60-Hz (Extremely 7 
Low) Frequency Fields: General Public 8 


Organization Recommending Limit Magnetic Fields Electric Fields 


ICNIRP screening value or restriction level 2,000 mG 4.2 kV/m 
ICES maximum permissible exposure 9,040 mG 5 kV/m 


10 kV/m ᵃ 
NOTES:  9 
ᵃ This exposure limit is an exception with transmission line rights-of-ways, since people do not spend a substantial 10 


amount of time in rights-of-way, and very specific conditions are needed before a response is likely to occur (i.e., a 11 
person must be well insulated from ground and must contact a grounded conductor) (ICES 2002) 12 


Source: Exponent (2012a) 13 


33.1.1.5 Methylmercury           14


Health Canada defines environmental quality standards and guidelines for acceptable 15 
concentrations of mercury in the environment (i.e., mercury concentrations in food, soil, and 16 
drinking water) and the level of methylmercury that people can be exposed to without risk of 17 
adverse effects. Provisional Tolerable Daily Intake (pTDI) is defined as the maximum amount 18 
of chemical that can be ingested on a daily basis over a lifetime without increased risk of 19 
adverse health effects (Health Canada 2007). As indicated in Table 33.6, the pTDI for 20 
methylmercury for the general population is 0.47 μg/kg body weight/day (μg/kg bw/d). Due to 21 
a higher susceptibility of potential health effects of methylmercury toin infant and young 22 
children, and the fact that a mother’s methylmercury exposure to potential health effects can 23 
be passed on to her fetus or child during lactation, Health Canada has developed more 24 
conservative pTDI of 0.2 μg/kg bw/d for methylmercury for children less than 13 years of 25 
age, and for women of childbearing age. 26 


Table 33.6 Canadian Upper Limits for Methylmercury Ingestion 27 


Guidelines on Tolerable Daily Intake Value Units 


Health Canada provisional Tolerable Daily Intake (pTDI) for 
methylmercury for the general population 0.47 µg methylmercury/kg body 


weight/day 
Health Canada provisional Tolerable Daily Intake (pTDI) for 
children less than 13 years old and women of child-bearing 
age 


0.2 µg methylmercury/kg body 
weight/day 


NOTE: 28 
Source: Health Canada (2007, 2009a) 29 


33.1.2 Key Issues and Identification of Potential Effects 30 


Concerns have been raised about the potential for adverse effects on human health due 31 
to changes in the following as a result of the Project:  32 


 Ambient air quality 33 
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• Potable and recreational water quality 1 


• Noise and vibration  2 


• EMF 3 


• Country foods, including reduced consumption and methylmercury concentrations in 4 
fish consumed by humans (herein referred to as “changes in country foods – 5 
methylmercury in fish”) 6 


• Landscape, including access to and use of land 7 


Issues, concerns and interests identified during consultation with the public, Aboriginal 8 
groups, and government agencies guided the scope of the human health assessment 9 
(refer to Volume 1 Section 9 Information Distribution and Consultation). The key issues 10 
identified and the approaches used to address issues are outlined in Table 33.7.  11 


Table 33.7 Key Issues: Human Health  12 


Key Issues Approach to Addressing Key Issues 


Air Quality 
Human receptor category of “resident” being inclusive 
of both permanent and temporary (seasonal) residents 
(e.g., First Nations hunting camps) 


• Human receptors are specified in the human 
health assessment, including First Nations 
receptors of concern such as temporary 
habitation sites and use areas (e.g., 
hunting/fishing camps, elder/youth camps), 
residences, schools, hospitals/health care 
facilities, child care facilities, and senior care 
facilities where air quality may be affected by 
the Project 


• Included 85th Avenue Industrial Lands and 
Hudson’s Hope in the geographical scope of 
air quality technical study and human health 
assessment  


• Dispersion model conducted for the dam site 
area and surroundings due to the extent of 
construction activities in the area and 
proximity to the City of Fort St. John 


• Emissions from all Project components 
during construction and operation estimated 
for the large Project area (138 km by 
102 km) 


• Sub-areas defined around Hudson’s Hope 
Shoreline Protection area, and construction 
material source areas (Wuthrich Quarry, 
West Pine Quarry, 85th Avenue Industrial 
Lands, Portage Mountain, Del Rio Pit) to 
further characterize Project emissions in 
these areas. 


• Addressed in the design of air quality 
modelling and analysis of project effects on 
human health (Refer to Volume 2 Appendix L 
Air Quality Technical Data Report)  


Illustrate changes to air quality at human receptor 
locations 
Dust from excavation and movement of materials 


Changes to air quality from construction activities at 
85th Avenue Industrial lands 
Changes to air quality in the upstream end of the 
Site C reservoir near Hudson’s Hope  
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Key Issues Approach to Addressing Key Issues 


Protection of air quality through monitoring and 
management plans 


• Air quality monitoring and management 
plans will be developed for the Project. 
These will include management measures 
for observed particulate matter levels that 
would pose risks to human health. 


Management of particulate matter and risks to human 
health 
BC Hydro commitment to Canada-wide standard 
principles for Particulate Matter (PM) and pollution 
prevention 
Potable and Recreational Water Quality 
Water contamination and associated health risks • Human receptors are specified in the human 


health assessment, including First Nations 
receptors of concern such as temporary 
habitation site and use areas (e.g., 
hunting/fishing camps, elder/youth camps), 
residences, schools, hospitals/health care 
facilities, child care facilities, and senior care 
facilities where potable drinking water quality 
may be affected by the Project 


• Fort St. John landfill was included in the 
geographical scope of surface and 
groundwater quality technical studies, and 
human health assessment  


• Taylor’s water intakes were included in the 
geographical scope of the groundwater 
quality technical studies and human health 
assessment  


• Addressed in design of water quality 
modelling (see Volume 2 Appendix D 
Surface Water Regime Technical Memos, 
Volume 2 Appendix E Water Quality 
Baseline Conditions in the Peace River, and 
Volume 2 Appendix F Groundwater Regime 
Technical Data Report) and analysis of 
Project effects on human health 


Leaching of contaminants from Fort St. John landfill 


Clogging of Taylor’s water intakes/reduction in water 
quality due to increased turbidity 


 
First Nations concerned with water quality and 
pollution 


Operational monitoring program for users of well water • Mitigation measures include monitoring of 
groundwater quality Follow-up monitoring for water quality  


Noise and Vibration 
Noise from construction activities including those at 
85th Avenue Industrial Lands  


• Issues were used to identify human 
receptors of concern including First Nations 
receptors such as temporary habitation use 
areas (e.g., hunting/fishing camps, 
elder/youth camps), municipalities, districts, 
and reserves in areas where noise and 
vibration may be affected as a result of the 
Project 


• Included 85th Avenue Industrial Lands in the 
geographical scope of noise and vibration 
technical study and human health 
assessment 


• Addressed in the design of noise modelling 
and analysis of project effects on human 
health (see Volume 2 Appendix M Noise and 
Vibration Technical Data Report) 


Identify noise-sensitive human receptors, including 
permanent and temporary land use by First Nations 
First Nations concern with loss of quiet enjoyment due 
to increased noise 
First Nations concern with loss of quiet enjoyment due 
to increased noise 


Management of noise emissions to avoid nighttime 
weekend and evening disturbance 


• Mitigation measures include management of 
noise emissions during off-peak hours, and 
noise effects from the conveyor belt Manage noise effects from 85th Avenue conveyor belt 
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Key Issues Approach to Addressing Key Issues 


Electric and Magnetic Fields 
Consider current state of scientific knowledge with 
respect to health effects from EMF exposure and a 
review of current exposure guidelines and/or position 
statements from health-related organizations 


• Issues were used to identify human 
receptors of concern including First Nations 
receptors such as temporary habitation use 
areas (e.g., hunting/fishing camps, 
elder/youth camps), municipalities, districts, 
and reserves  


• A study was completed on current state of 
scientific knowledge with respect to health 
effects from EMF exposure (refer to 
Volume 2 Appendix N Electric and Magnetic 
Field Technical Data Report) 


Consider permanent and temporary human receptors 
within proximity to 500 kV right-of-way 


Changes in Country Foods – Methylmercury in Fish 
Erosion and associated mercury effects • Patterns of fishing and fish consumption by 


receptor type and activity (for recreation, 
subsistence and traditional use purposes) 
from water bodies where changes in 
methylmercury in fish could potentially occur 
as a result of the Project were defined 


• Mercury exposure ingestions and/or dermal 
contact was addressed in the Volume 2 
Appendix J Mercury Technical Reports 
Part 2 Mercury Human Health Risk 
Assessment, and the human health 
assessment 


• Addressed in design of mercury modelling 
and analysis of project effects on human 
health (see Volume 2 Appendix J Mercury 
Technical Reports) 


Concerns with contamination of fish and wildlife; faith 
in country foods (First Nations) 
Patterns of fish consumption (First Nations and 
non-First Nations) 
Consider age and gender characteristics of human 
receptors to identify subpopulations most sensitive to 
mercury exposures 
Concerned with mercury in fish (First Nations)  
How many fish people can safely eat out of the 
Peace River now, and how many fish people could 
safely consume from the Site C reservoir (First 
Nations) 
Mercury exposure from ingestion or dermal contact 
with surface waters and sediments while swimming or 
participating in other recreational activities 
Perception of health risk related to methylmercury in 
country foods 


• Results from the Human Health Risk 
Assessment for Methylmercury and Fish 
(Volume 2 Appendix J Mercury Technical 
Reports, Part 2 Mercury Human Health Risk 
Assessment) identify safe fish consumption 
levels for fish from the Site C reservoir and 
downstream of the Site C dam, during post 
construction during periods (i.e., at peak 
methylmercury levels)  


Follow-up monitoring for methylmercury 


Landscape, including Access to and Use of Land 
Concern that significant changes to the landscape are 
expected to have both short-term and long-term health 
effects, including both physical well-being and 
psychological and spiritual health. Saulteau members 
rely on the land to collect medicinal plants, and for 
spiritual and ceremonial purposes, and other plants for 
sustenance (Saulteau First Nations) 


Issues associated with changes to landscape and 
the use of land for cultural purposes and 
harvesting are assessed in Volume 3 Section 19 
Current Use of Land and Resources for Traditional 
Purposes  


Concern that reduced access to preferred lands could 
lead to exacerbation of existing reduced social and 
cultural status of elders and reducing quality of life and 
mental health (Treaty 8 Tribal Association) 
 


The issue of reduced access to land during the 
construction and operation of the Project is related 
to public safety and, therefore, addressed through 
individual management plans outlined in Section 
35 Summary of Environmental Management Plans 


Potential project interactions with human health are summarized in Volume 2 1 
Appendix A Project Interaction Matrix, Table 2. As defined in Section 10 Environmental 2 
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Assessment Methodology, a rank of “2” was given where interactions may result in an 1 
adverse effect and the nature of the effect and/or the effectiveness of mitigation 2 
measures is uncertain. These interactions were taken forward through the effects 3 
assessment. 4 


Project interactions with a ranking of “2” are set out in Table 33.8 below. 5 


Table 33.8 Interactions of the Project with Human Health 6 


Project Components and 
Activities 


Key Aspects 


Change to 
potable and 
recreational 
water quality 


Change 
in 


Ambient 
Air 


Quality 


Change 
in Noise 


and 
vibration 


Change 
in 


Electric 
and 


Magnetic 
Fields 


Changes in 
Country Foods 


– 
Methylmercury 


in Fish 


CONSTRUCTION 
Site C Dam and Generating 
Station 


     


Site C Reservoir Preparation 
and Filling (including 
construction of Hudson’s Hope 
Shoreline Protection) 


 


  


  


Transmission Line to 
Peace Canyon 


 
  


  


Quarried and Excavated 
Material Source Development 


 
    


85th Avenue Till Source 
Conveyor Belt 


 
    


Highway 29 Realignment      
Construction Access Road 
Development 


     


Worker Accommodation      
OPERATIONS 
Powerhouse, substation, and 
Site C reservoir (including 
Hudson’s Hope Shoreline 
Protection maintenance) 


     


500 kV lines      
NOTE: 7 
Only Project interactions ranked as “2” in Volume 2 Appendix A Project Interactions Matrix, Table 2 are carried forward to 8 
this table. A  indicates that a project component or activity is likely to interact with Human Health. 9 


33.1.3 Standard Mitigation Measures and Effects Addressed 10 


A “1” ranking was given where an adverse effect may result from an interaction, but 11 
standard mitigation measures to avoid or minimize the potential effects are available and 12 
well understood to be effective, and any residual effect is negligible. These interactions 13 
were not carried forward through the effects assessment. 14 


For construction, a “1” ranking was assigned for all project construction components, as 15 
they related to changes in potable and recreational water quality. Management plans for 16 
hazardous and non-hazardous waste management, and fuel handling and storage will 17 
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be developed in accordance with federal and provincial requirements (Volume 5 1 
Section 35 Summary of Environmental Management Plans). A Contaminated Sites 2 
Management Plan will be implemented for management of contaminated or potentially 3 
contaminated sites and potential effects on groundwater quality. A Ground Water Quality 4 
Management Plan will also be implemented during construction (in accordance with 5 
Contaminated Sites Regulation and the Environmental Management Act) to protect 6 
groundwater sources used for potable drinking water. An Erosion Prevention and 7 
Sediment Control Plan will be implemented in accordance with the federal Fisheries Act 8 
and the Provincial Water Act to avoid or minimize adverse effects of erosion and 9 
sediment on receiving surface drinking water quality. A Surface Water Quality 10 
Management Plan will be implemented to control, manage, and treat surface runoff into 11 
surface water. In relation to worker accommodation, potable water for on-site workforce 12 
would be subject to provincial water quality guidelines and treatment. 13 


A “1” ranking was also assigned to activities associated with construction of on-site 14 
worker accommodation for noise and vibration, as the Project will adhere to applicable 15 
noise guidelines during accommodation site preparation, installation, and operations. 16 


During operations, a “1” ranking was assigned for all operation components as they 17 
relate to changes in air quality and noise and vibration (including powerhouse, 18 
substation, and Site C reservoir operations, and maintenance of Hudson’s Hope 19 
shoreline protection, transmission line right-of-way, overhead structures, and access 20 
roads. Potential effects will be mitigated by implementing noise and vibration air quality 21 
standards and guidelines (see Volume 5 Section 35 Summary of Environmental 22 
Management Plans). 23 


All other project activities and works listed in a Table 2 of Volume 2 Appendix A Project 24 
Interaction Matrix were ranked as “0” either because the activities do not interact with 25 
human health. 26 


33.1.4 Selection of Key Indicators 27 


A screening process was implemented by the water quality, air quality, noise and 28 
vibration, EMF, mercury and human health risk, and human health assessment teams to 29 
identify specific indicators related to water quality, air quality, noise and vibration, EMF, 30 
methylmercury, and country foods that may change as a result of the Project, and that 31 
have the potential to affect human health. 32 


These are identified as indicators against which effects on human health were assessed 33 
(with reference to changes in these indicators and any exceedances of standards, 34 
guidelines, and/or objectives as presented in Section 33.1.1). Table 33.9 summarizes 35 
the indicators, a description of health effects associated with exposure, and rationale for 36 
their selection. 37 
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Table 33.9 Key Indicators for Human Health  1 


Key Indicators for the 
Effect 


Potential Health Effects a Rationale for Selection of the 
Key Indicators 


Change in Potable  
and Recreational  
Water Quality b 
Temperature 
Turbidity 
Concentrations of: 
• Total suspended solids 


(TSS) 
• Nutrients (nitrates) 
• Mercury 


Turbidity – particles can harbour 
microorganisms, protecting them from 
disinfection, and can entrap heavy 
metals and biocides 
 
TSS –- associated with higher 
concentrations of bacteria, nutrients, 
pesticides, and metals in the water 
 
Nitrates – Possible carcinogen; blue 
baby syndrome in infants less than 
3 months old (short term). Microbial 
and organic contaminants – 
gastrointestinal upset/illness  
 
Mercury – neurological symptoms 


Key drinking water and 
recreational water quality 
parameters potentially affected 
by Project 
 
Project could increase 
suspended sediments in 
drinking water sources; 
increases in organic 
contaminants in surface and 
groundwater could occur from 
contaminant soils being 
uncovered during excavation 
activities and flooding 
 
Concentrations of parameters 
in exceedance of federal and 
provincial water quality 
guidelines can adversely affect 
human health  


Change in Ambient  
Air Quality 
Concentrations of: 
• Total suspended 


particulates 
• Particular Matter  


(PM10; PM2.5)  
• CO 
• NO2 
• SO2 


PM10 and PM 2.5 – coughing, 
shortness of breath, aggravation of 
existing respiratory illness such as 
asthma 
 
CO – headache, dizziness, nausea, 
impaired mental and cognitive 
functioning, fainting 
 
NO2 – irritation of mucous 
membranes of eyes, nose, throat and 
respiratory tract. Continued exposure 
can irritate lungs and lower resistance 
to respiratory infection 
 
SO2 – shortness of breath, coughing, 
lung irritation; aggravation of existing 
respiratory illness such as asthma 


Key air quality parameters 
(criteria air contaminants) that 
would potentially be changed 
as a result of construction of 
the Project 
 
Combustion and fugitive dust 
emissions would occur through 
operation of construction 
vehicles and equipment, 
clearing and burning vegetation 
and debris and extraction of 
construction materials from 
quarries 
 
Concentrations of air quality 
parameters in exceedance of 
federal and provincial air 
quality objectives can 
adversely affect human health  
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Key Indicators for the 
Effect 


Potential Health Effects a Rationale for Selection of the 
Key Indicators 


Change in Noise  
and Vibration 
Daytime and Nighttime Leq 
(Continuous equivalent noise 
level) (dBA) 
 
“Just noticeable” change in 
ambient noise levels (defined 
as changes in noise levels 
greater than 3dBA) 
Vibration 
Peak Pressure Level Lpeak 
(dBL)  


Hearing loss 
sleep disturbance 
interference with speech 
comprehension 
 


Noise and vibration would 
occur from construction 
equipment, vehicles, and 
conveyor operations 
 
Noise levels in exceedance of 
regulated permissible sound 
levels can adversely affect 
human health 


Change in EMF 
Magnetic field (mG) levels 
electric field (kV/m) levels 


No conclusive evidence of effect on 
human health caused by EMF 
exposure levels located just outside 
of boundaries of power line corridors  


Potential public concern of 
health risk from EMF exposure 


Change in country foods –
methylmercury in fish 
 
Provisional Tolerable Daily 
Intake (pTDI) for 
methylmercury c 
 
The number of servings of 
fish that can be consumed 
without exceeding Health 
Canada’s provisional Total 
Daily Intake (pTDI) for 
methylmercury 


Neurological impairment 


Short- to long-term exposure can 
result in paresthesia, malaise and 
blurred vision, concentric constriction 
of the visual field, deafness, 
dysarthria, and ataxia 
Very high exposures – methylmercury 
poisoning, leading to coma and death  
Chronic exposure – negative effect 
on the immune system and 
cardiovascular effects 
The developing fetus most sensitive 
to methylmercury exposure – can 
affect the nervous system, fine motor 
function, attention, verbal learning, 
and memory 


Inundation of the Site C 
reservoir would result in 
change in methylmercury 
concentrations in fish, with 
potential for accumulation of 
mercury in fish as a food 
source 
 


 


NOTES:  1 
a Health effects vary in type and intensity based upon magnitude of dose and duration of exposure.  2 
b There are no federal or provincial drinking water quality standards for total suspended solids (TSS) however TSS 3 


contributes to the turbidity of water. Concerns associated with turbidity (of which there is a health based objective – see 4 
Health Canada 2012) are related to the propensity for suspended particles to contain other chemicals including metals, 5 
biocides and microorganisms (which in of themselves can affect drinking water quality). 6 
Health Canada does not provide a health based maximum acceptable concentration for total dissolved solids (TDS), but 7 
does provide an aesthetic objective of < or = 500 mg/L (Health Canada 2012). Change in TDS during operations was 8 
not assessed through the water quality technical studies for the Project due to the very low existing TDS baseline 9 
concentrations and anticipated negligible effect of the Project on TDS (refer to Golder 2012). Changes in nutrients 10 
(including nitrates which have drinking water quality guidelines, ammonia and total phosphates which do not), TSS, and 11 
mercury are the key water quality parameters considered in the water quality studies completed for the Project. Metals 12 
(other than mercury), pesticides and organic constituents have not typically been analyzed in other reservoir studies 13 
when assessing effects of reservoir creation on water quality and were not assessed through the water quality technical 14 
studies completed for the Project. 15 


c Long-term, frequent consumption of fish with mercury concentrations in excess of provisional tolerable intake levels 16 
may pose a risk to human health, although adverse health effects are difficult to definitively diagnose. Nevertheless, 17 
concern remains. Health Canada (2007) advise that fish are a nutritious food source and should be regularly consumed, 18 
but that health benefits should be weighed against health risks. 19 
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33.1.5 Spatial and Temporal Boundaries 1 


33.1.5.1 Spatial Boundaries 2 


The Local Assessment Area (LAA) for human health was based on the technical study 3 
area boundaries for air quality, noise, water quality, and EMF studies, and the mercury 4 
human health risk assessment, in combination with location of human receptors of 5 
concern. The LAA includes the following: 6 


• Potable and recreational water quality – areas of the Peace River watershed in which 7 
changes to water quality from the Project would occur and where groundwater and 8 
surface water sources are used as drinking water sources and/or for recreational use 9 
(e.g., swimming). These include: 10 


o Peace River mainstem: 11 


 Below the Peace Canyon Dam but above the Site C dam location (i.e., the 12 
proposed Site C reservoir) 13 


 Below the proposed Site C Dam to confluence with the Alces River (for 14 
surface water quality only, as the Project is not expected to change 15 
groundwater quality downstream of the Site C dam) 16 


o Tributaries: 17 


 Below Peace Canyon Dam but above proposed Site C Dam (Maurice Creek, 18 
Lynx Creek, Farrell Creek, Halfway River, Boudreau Creek, Cache Creek, 19 
Moberly River) 20 


 Below proposed Site C Dam to confluence with the Alces River (Pine River, 21 
Beatton River, Kiskatinaw River) 22 


• Ambient air quality: 23 


o A 5 km buffer along new roads, upgraded roads, and existing roads to be used 24 
for transport; along Highway 29 realignment, and along the 500 kV transmission 25 
lines  26 


o Buffers of 12 km x 12 km from the aggregate quarry sites including West Pine 27 
Quarry, the Del Rio Pit, and Portage Mountain Quarry  28 


o A 26 km x 27 km dispersion modelling study area (DSMA) to predict ambient air 29 
quality concentrations resulting from the Site C dam site, generation station, and 30 
spillways construction emissions (the DSMA was identified due to the Site C 31 
Dam’s proximity to the City of Fort St. John and includes a large percentage of 32 
Fort St. John’s municipal boundary and extends north and east to include the 33 
community of Charlie Lake and the District of Taylor) 34 


• Noise and vibration:  35 


o 1.5 km buffer area (per BCOGC 2009 guidelines) around the Project activity zone 36 
(including Site C dam site, quarries, 500 kV transmission Line, Site C reservoir 37 
clearing areas and Hudson’s Hope Shoreline Protection, and sections of 38 
Highway 29 realignments) 39 
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• EMF: 1 


o 50 m from edge of the right-of-way of the 500 kV transmission lines  2 


• Country foods – methylmercury in fish – water bodies where methylmercury 3 
concentrations in fish may increase above background concentrations as a result of 4 
the Project, and where people catch and consume fish including:  5 


o Proposed Site C reservoir and major tributaries 6 


o Downstream of proposed Site C Dam to Many Islands, Alberta (approximately 7 
100 km downstream of the proposed Site C dam site)  8 


The RAA for human health is the same as the LAA. The RAA is the area within which 9 
projects, the residuals effects of which may overlap in time and space with those the 10 
Project, to be considered in the assessment of cumulative effects (where there are 11 
anticipated residual effects). 12 


The LAAs and RAAs for Human Health are shown in Figures 33.1, 33.2, 33.4 and 33.5 13 
(as indicated in Figure 33.1, baseline water quality information was collected for the area 14 
between the Williston Reservoir and Peace Canyon Dam, to support calibration of the 15 
water quality model. However, changes to water quality as a result of the Project were 16 
assessed downstream of Peace Canyon, as the part of the Peace River that would 17 
potentially be affected by the Project). 18 


33.1.5.2 Temporal Boundaries 19 


The temporal boundary for the assessment includes the construction and operations 20 
phase of the Project as described in Section 4.3 in Volume 1 Section 4 Project 21 
Description. 22 


Specific temporal boundaries are listed below: 23 


• Potable and recreational water quality – operations phase, with a focus on first 24 
10 years of Site C reservoir operations (with the implementation of specified 25 
construction management plans as indicated in Section 33.13, changes to drinking 26 
water quality are not anticipated during the project construction phase) 27 


• Ambient air quality – estimated for a conservative construction year based on 28 
predicted quantity of emissions and proximity of sources to residences (as indicated 29 
in Volume 2 Appendix L Air Quality Technical Data Report, emissions from dam and 30 
generating station operations and potential for fugitive dust emissions from shoreline 31 
exposure along the Site C reservoir will be negligible and will not interact with human 32 
health) 33 


• Noise and vibration – construction phase, with a focus on Year 3 and Year 5, which 34 
is the period during which the greatest amount of equipment would be on-site, and 35 
the highest concentration of construction activity would occur (as indicated in 36 
Volume 2 Appendix M Noise and Vibration Technical Data Report, sound-emitting 37 
activities during operations would be negligible at the Site C dam site, Site C 38 
reservoir, Highway 29 and 500 kV transmission lines, and would not interact with 39 
human health) 40 


• EMF – operations phase of the 500 kV transmission lines 41 
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 Country foods – methylmercury in fish – Operations phase Years 3-83–5, where 1 


anticipated peak methylmercury concentrations would occur before returning to 2 


baseline levels within 10 – 15 years after peak (depending on species) (20-30 years 3 


later)  4 


33.2 Information Sources and Methods 5 


33.2.1 Information Sources 6 


33.2.1.1 Reference Documents 7 


The following information was used to formulate the baseline, and assist with 8 


assessment of potential effects: 9 


 Section 4.3 in Volume 1 Section 4 Project Description 10 


 Baseline and modelling results from the water quality, air quality, noise and vibration, 11 


EMF technical studies, and the mercury human health risk assessment  12 


 Objectives, standards, and guidelines for air quality, water quality, noise and 13 


vibration, EMF, and methylmercury (as specified in Section 33.1.1)  14 


 General Health Canada guidance documents including: 15 


o Hydroelectric Projects (Health Canada 2011a) 16 


o Useful Information for Environmental Assessments (Health Canada 2010b1b) 17 


o Canadian Handbook on Health Impact Assessment (Health Canada 2004a) 18 


 Other Health Canada guidance documents including: 19 


o EMF and Human Health: 20 


 It’s your Health – EMF at Extremely Low Frequencies (Health Canada 2010a) 21 


o Human Health Risk Assessment – Mercury and Fish: 22 


 Human Health Risk Assessment of Mercury in Fish and Health Benefits of 23 


Fish Consumption (Health Canada 2007) 24 


 Mercury: Your Health and the Environment, a Resource Tool (Health 25 


Canada 2004b) 26 


o Air Quality and Human Health: 27 


 Supplemental Guidance on Human Health Risk Assessment on Air Quality 28 


(Health Canada 2009b) 29 


o Potable Water Quality and Human Health: 30 


 Guidelines for Evaluating Human Health Impacts in Environmental 31 


Assessment: Drinking and Recreational Water Quality (Health 32 


Canada 2011bc) 33 


 Information on recreational angler fish catch, retention, and consumption from 34 


secondary research sources (including GSGislason 2009; LGL 2010; 35 


Pattenden 2010, 2011) 36 
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Information on First Nations fish consumption was obtained from Country Food Harvest 1 
and Consumption Surveys completed by some First Nations for their Traditional Land 2 
Use Surveys, and from a Country Foods Questionnaire included as data collection for 3 
First Nations Community Baseline Reports (refer to Volume 3 Appendix B First Nations 4 
Community Baseline Reports, Part 1 to Part 7). Non-quantitative data on species of fish 5 
harvested and consumed from the Traditional Land Use Studies were also referenced. 6 
Secondary data from Chan et al. (2011) were used to supplement information on country 7 
foods.  8 


33.2.1.2 Interviews 9 


The following interviews (and associated communications) were held with Health 10 
Canada: 11 


 A meeting with Health Canada on November 23, 2011 to discuss the Human Health 12 
Assessment scope and method  13 


 BC Hydro provided a written summary of the mercury human health risk assessment 14 
scope and method to Health Canada on January 4, 2012. Written comments on the 15 
document were received from Health Canada in February 2012. 16 


 Meeting Email correspondence with Health Canada January 2012 to discuss the 17 
human health risk assessment scope and method 18 


 BC Hydro provided a written summary of the Air Quality Technical Study scope and 19 
method to Health Canada on July 18,6, 2012 20 


 Response received from Health Canada on September 25, 2012 on the scope and 21 
method of the Air Quality technical study and consideration of human receptors  22 


Northern Health was interviewed to identify concerns with the Project in relation to 23 
changes to the environment and potential effects on human health. Presidents of the 24 
local rod and gun clubs were contacted to gather information on recreational fishing, fish 25 
catch, and retention, and to identify the clubs’ interest in participating in the online survey 26 
to gather information from club members on fish catch, retention, and consumption. 27 


Volume 4 Appendix D Human Health Assessment Supporting Documentation, Part 1 28 
Human Health Assessment Interview Methodology provides details on interview 29 
methodology. 30 


33.2.1.3 Human Receptor Mapping – Application in Ambient Air Quality and 31 
Noise and Vibration Modelling  32 


Human receptors were mapped using data from provincial and local government 33 
documents and databases, as well as available mapping and qualitative information from 34 
First Nations Traditional Land Use Studies. Identified buildings whose receptors status 35 
was unknown were groundtruthed through on-site visual observation to confirm receptor 36 
status.  37 


In relation to air quality, representative background concentrations for the dispersion 38 
modelling study area were calculated at representative receptors, following the 39 
Guidelines for Air Quality Dispersion Modelling in British Columbia (BCMOE 2008).  40 
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This involved defining a Cartesian nested grid of receptors within the model domain, with 1 
Receptor spacing for the Cartesian grid as follows: 2 


• 20 m spacing along the construction boundaries for Area E, Wuthrich, 85th Avenue 3 
Industrial Lands, and the dam site area. 4 


• 50 m spacing up to 500 m from the construction boundaries 5 


• 250 m spacing up to 2 km from the construction boundaries 6 


• 500 m spacing up to 4 km from the construction boundaries 7 


• 1,000 m spacing in the remainder of the 26 km x 27 km model domain 8 


To ensure that maximum concentrations near populated areas were captured, a fine 9 
receptor grid with 100 m spacing was defined over Fort St. John and Taylor. In addition, 10 
a number of special receptors were defined at the worker camps, schools, child care 11 
facilities, health care facilities, senior care facilities and private buildings (receptor 12 
locations are shown in Figure 2.5.1 in Volume 2 Appendix L Air Quality Technical Data 13 
Report; Appendix D of the same report lists special receptors). Several of the identified 14 
residences and non-residences are located within the proposed dam site area where 15 
construction activities are expected to occur, and therefore these receptors were 16 
identified as being located within or very close to modelled emission sources. 17 


In relation to noise and vibration, measurement data for representative receptors were 18 
selected based on relative location and proximity of receptors to existing sound sources. 19 


33.2.1.4 Surveys 20 


Information on recreational fish catch and retention was supplemented through the 21 
implementation of a dock survey at Peace Island Park on September 1, 2012 and the 22 
Halfway River Boat Launch on September 3, 2012. The purpose of the survey was to 23 
obtain information on frequency of consumption of fish caught in the Peace River and its 24 
tributaries by species. An online web-based survey was carried out with the North 25 
Peace Rod and Gun Club to obtain information on fish catch and retention from 26 
members. 27 


Volume 4 Appendix D Human Health Assessment Supporting Documentation, Part 3 28 
Fish Consumption Survey Methodology summarizes survey methodologies.  29 


33.2.1.5 Aboriginal and Traditional Community Knowledge 30 


Aboriginal traditional and community knowledge related to the Human Health VC was 31 
gained through review of results from BC Hydro’s consultation with Aboriginal groups 32 
and the First Nations community baseline studies prepared and submitted to BC Hydro 33 
by the following First Nations: Duncan’s First Nation, Doig River First Nation, Halfway 34 
River First Nation, Prophet River First Nation, and West Moberly First Nations, through 35 
the Treaty 8 Tribal Association. While the territories of the Blueberry First Nations and 36 
Saulteau First Nations are within boundaries of the human health LAA, BC Hydro had 37 
not received community baseline information from them at the time of writing. Should 38 
information be received during the Environmental Impact Statement review period, it will 39 
be considered and integrated in an amendment to the Environmental Impact Statement. 40 
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Baseline information and data as well as First Nations concerns and interests relevant to 1 
human health are incorporated in the baseline and effects assessment sections below. 2 
The First Nations community baseline reports are provided in Volume 3 Appendix B First 3 
Nations Community Baseline Reports. 4 


BC Hydro’s approach to gathering and integrating community-based social and 5 
economic data with First Nations is described in Volume 3 Appendix B First Nations 6 
Community Baseline Reports, Part 1 Approach to Gathering First Nations Community 7 
Baseline Information. 8 


33.2.2 Methodology        9 


The human health assessment compared measured or predicted changes in chemical 10 
concentrations (air quality, water quality) and energy levels (noise and vibration, EMF) 11 
as a result of the Project at human receptors sites with health-based regulatory 12 
objectives or guidelines. The human health assessment focused on the most 13 
conservative provincial and/or national objectives or guidelines that are considered 14 
protective of human health. If chemical concentrations or energy levels were identified 15 
as exceeding applicable regulatory objectives or guidelines, these were identified, and 16 
discussed in relation to potential effects on human health. It is noted that exceedences 17 
of health-based objectives or guidelines do not necessarily mean that adverse effects on 18 
human health will occur; however, exceedances of these objectives or guidelines 19 
identified through modelling and/or estimations were flagged as changes that could 20 
potentially result in adverse effects to human health if mitigation measures were not put 21 
in place.  22 


Heath Canada indicates that a human health risk assessment may not be necessary in 23 
an environmental assessment if applicable objectives, standards, or guidelines are met, 24 
as extensive human health risk assessments have been performed to establish these 25 
objectives, standards and guidelines (Health Canada 2011ba). However, Health Canada 26 
does indicate that a human health risk assessment should be carried out when there is 27 
reasonable potential for exposure to a chemical of potential concern or where a 28 
stakeholder has expressed concerns regarding potential exposure. Given the potential 29 
for increased methylation into the aquatic environment during project operations, the 30 
potential for accumulation of methylmercury in fish and a potential health hazard for 31 
those who depend on fish as a food source, a human health risk assessment was 32 
completed for methylmercury and fish (refer to Volume 2 Appendix J Mercury Technical 33 
Reports, Part 2 Mercury Human Health Risk Assessment). Results of the Mercury 34 
Human Health Risk Assessment are summarized and referenced within the human 35 
health assessment.  36 


The human health assessment applied a process of contaminant screening, human 37 
receptor screening and identification, exposure pathway screening, and exposure 38 
assessment (and in the case of methylmercury and fish health risk analysis) to identify 39 
potential project effects on human health. These are described in detail below. 40 


33.2.2.1 Contaminant Screening  41 


Contaminants that could be a human health concern were identified as: 42 


 Those where concentrations (or levels) exceed established regulatory criteria or 43 
guidelines 44 
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 Those that could cause adverse health effects with prolonged or repeated exposure 1 


A screening process was implemented through the water quality, air quality, noise and 2 
vibration, EMF, and human health risk assessment studies to identify changes in 3 
chemical contaminant (air quality, water quality, and methylmercury) and energy levels 4 
(noise and vibration, EMF) as a result of the Project that have the potential to effect 5 
human health (e.g., concentrations or energy levels that could exceed applicable 6 
objectives or guidelines). Table 33.9 lists the key indicators, which are also contaminants 7 
of concern identified for the human health assessment.  8 


33.2.2.2 Receptor Screening           9 


A human receptor is defined as any individual, population group, or community residing 10 
(or visiting) the LAAs that could potentially be exposed to contaminants of potential 11 
concern (Government of Alberta 2011). The following steps were implemented to identify 12 
human receptors of concern: 13 


 Receptors located within the air quality, water quality, noise and vibration, and EMF 14 
LAA were identified and mapped 15 


 Sensitive receptors (those with the potential for health risk) were identified, based on 16 
the following criteria (Health Canada 2010a): 17 


o Physical and behaviour characteristics:  18 


 Individuals/populations with high levels of sensitivity based on age (e.g., the 19 
young and the elderly) 20 


 Individuals/populations with existing health vulnerabilities (e.g., hospitals, 21 
seniors centres)  22 


 Individuals/populations who may be at risk of ingesting contaminants (e.g., 23 
individuals who consume fish from potentially affected water bodies) 24 


o Individuals/populations as permanent residences, including the on-site workforce 25 


o Individuals/populations using temporary habitation sites, areas (e.g., 26 
public/private campgrounds, First Nations use areas) 27 


o Presence of a potential exposure pathway (i.e., ingestion, inhalation, auditory, 28 
dermal) 29 


Categories of sensitive receptors located within the combined LAAs that were 30 
considered in the human health assessment are summarized in Table 33.10. Specific 31 
receptor types and locations for potable and recreational water quality, ambient air 32 
quality, noise and vibration, EMF, and changes to country foods – specifically 33 
methylmercury in fish – are described in Section 33.3.  34 


Table 33.10 Human Receptors in the Human Health LAA 35 


Receptor Category Rationale Change Parameter 


Project On-Site Workforce 
On-site construction worker 
housing – north and south camp 


 Permanent residence and human activity 
 In proximity to Site C dam site construction 


area 


Air quality, noise and 
vibration a 
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Receptor Category Rationale Change Parameter 


Residential 
Population centres b • Permanent human activity 


• Presence of sensitive populations (elderly, 
young, ill)  


• In close proximity to Project activity zone 
• Obtain drinking water from potentially 


affect surface water/groundwater sources 
• Potential fish consumption from 


Peace River or tributaries 


Air quality; noise and 
vibration; potable and 
recreational water 
quality; changes in 
country foods – 
methylmercury in fish 


First Nations Reserves • Evidence of fish consumption from 
Peace River or tributaries 


Air quality; changes 
in country foods – 
methylmercury in fish 


Inhabited residences outside of 
urban centres, within LAA 


• Permanent human activity 
• Potential presence of sensitive populations 


(elderly, young, ill)  
• In close proximity to Project activity zone 
• Obtain drinking water from potentially 


affect surface water/groundwater sources 
• Potential fish consumption from 


Peace River or tributaries 


Air quality; noise and 
vibration; water 
quality; changes in 
country foods – 
methylmercury in fish 


First Nations temporary habitation 
use areas (e.g., cabins, hunting 
and fishing camps, elder/youth 
camps) within LAA 


• Permanent human activity 
• Potential presence of sensitive populations 


(elderly, young, ill)  
• Known existence of temporary habitations 


in proximity to Project  


Air quality; noise and 
vibration 


Public Facilities Within LAA 
Schools • Permanent human activity 


• Potential presence of vulnerable 
populations (elderly, young, ill)  


• In close proximity to Project activity zone 
(including Site C dam site) 


• Obtain drinking water from potentially 
affect surface surface/groundwater 
sources 


Air quality, noise, 
water quality 


Hospitals/health care facilities 
Child care facilities 
Senior care facilities 


Public indoor recreation and 
cultural centres; places of work 


• Intermittent/short-term human presence 
• In close proximity to Project activity zone 


(Site C dam site) 
• Obtain drinking water from potentially 


affected surface water/groundwater 
sources 


Air quality, noise, 
water quality 


Outdoor Recreational Facilities in the LAA 
Campgrounds, parks, areas of 
recreational boating/water use 


• Intermittent human presence  
• In close proximity to Project activity zone 


Air quality, noise, 
water quality 


NOTES:  1 
a The Project workforce will have access to treated drinking water; therefore, ingestion of water as a potential exposure 2 


pathway was not evaluated for the construction workforce 3 
b Municipalities in the vicinity of the Project and identified as population centres of concern include the City of Fort St. 4 


John (approximately 7 km northwest of the proposed Site C dam site), the District of Taylor (approximately 16 km 5 
downstream of the proposed Site C dam site), the District of Hudson’s Hope (approximately 64 km upstream of the 6 
Site C dam site and adjacent to the proposed Site C reservoir) 7 
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33.2.2.3 Exposure Pathway Screening 1 


Exposure pathways are the means through which human receptors can come into 2 
contact with contaminants in the physical environment. Exposure pathways depend on 3 
the physical-chemical properties of the substance, the environment in which the receptor 4 
lives and the likely receptor physical and behavioral characteristics. Exposure can be 5 
direct, where the receptor comes into contact with the contaminant directly from the 6 
source, or indirect, where the contaminant passes through another environmental 7 
medium (e.g., food) before reaching the receptor. Key mechanisms of exposure include 8 
inhalation, ingestion, dermal contact, and auditory. 9 


Potential exposure pathways are presented in Table 33.11. An assessment of Project 10 
effects on human health was carried out where a receptor had a reasonable likelihood of 11 
exposure to a contaminant from a Project activity (e.g., directly from air emissions). 12 
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Table 33.11 Potential Pathways of Exposure 1 


Exposure Pathway Likelihood 
of 


Exposure 


Carried 
Forward 


into Human 
Health 


Assessment 


Contributing Project Activities 


Inhalation of air 
(chemicals present in 
air emission) 


Likely Yes Construction – ambient air emissions and 
dispersion from: 
site clearing, preparation and disposal of timber 
and vegetation; construction and maintenance of 
temporary and permanent access roads; asphalt 
production; excavation and transportation of sand 
and gravel from source pits; aggregate 
processing; concrete batch plant operations; 
transportation of construction materials, supplies 
and workforce; operation of diesel-fuelled vehicles 
and equipment  


Ingestion of surface or 
groundwater 


Likely Yes The creation and operations of the Site C 
reservoir  


Audible noise and 
vibration 


Likely Yes On-site construction equipment, vehicle/road 
usage, conveyor transport  


Ingestion of fish  Likely Yes Site C reservoir operations a 
Ingestion of birds and 
wild game b 


Not likely No N/A 


Ingestion of vegetation/ 
garden produce c 


Not likely No N/A 


NOTES: 2 
a Potential methylmercury risks from consumption of fish tissues other than muscle were not considered an exposure 3 


pathway. Surveys of local First Nations did not identify that non-muscle tissue was regularly consumed. Data from other 4 
studies (Rieberger 1992; Chan et al. 2011) suggest that methylmercury concentrations on non-muscle fish tissues (e.g., 5 
liver) tend to be lower than in fish muscle tissue of some species, notwithstanding lower serving size and consumption 6 
frequency of non-muscle tissues. Therefore, potential risks from consumption of fish tissues other than muscle were 7 
deemed negligible (refer to Volume 2 Appendix J Mercury Technical Reports, Part 2 Mercury Human Health Risk 8 
Assessment). 9 


b With the possible exception of piscivorous birds, fish are expected to be the only country food item that will increase in 10 
methylmercury concentration as a result of the Project. Potential risks from consumption of piscivorous wildlife are 11 
expected to be lower than from fish consumption, as available data suggest that humans rarely consume piscivorous 12 
wildlife within the LAA (refer to Volume 3 Appendix J Mercury Technical Data Reports, Part 2 Mercury Human Health 13 
Risk Assessment). 14 


c Mercury levels in soils and vegetation (including vegetation as country foods) are not expected to change as a result of 15 
the Project (refer to Volume 2 Appendix J Mercury Technical Data Reports, Part 3 Mercury Human Health Risk 16 
Assessment). 17 


33.2.2.4 Exposure and Risk Assessment 18 


Predicted changes in air quality, noise and vibration, EMF, and water quality were 19 
compared to concentrations or energy levels that represent safe exposure limits 20 
developed by provincial and federal regulatory agencies as objectives or guidelines 21 
relevant for human health.  22 


Where changes exceeded objectives or guidelines at receptor location(s), these were 23 
identified, and discussed in relation to potential effects to human health. In relation to 24 
changes in methylmercury in fish, exposure results (i.e., methylmercury concentrations 25 
in fish) were used to identify potential risk to human health in terms of the maximum 26 
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number of servings of fish that could be consumed without exceeding Health Canada’s 1 
Provisional Tolerable Daily Intake (pTDI) for methylmercury. 2 


With the exception of changes to air quality, and noise and vibration, exposure was not 3 
pro-rated for duration. Instead, people were assumed to be exposed 24 hours per day, 4 
365 days a year. This is a conservative assumption, as it is unlikely that all receptors 5 
would be at the receptor site location for this duration. If maximum exposure 6 
concentrations were below the health-based objectives and/or guidelines, then it was 7 
assumed that no unacceptable exposure would occur at the modelled locations.  8 


33.3 Baseline Conditions 9 


33.3.1 Potable and Recreational Water Quality 10 


33.3.1.1 Human Receptors 11 


Human receptors for water quality are linked to individuals and/or population groups who 12 
utilize potentially affected water bodies for drinking water and for recreational use. 13 
Sources of drinking water, as well as location of water intakes, groundwater wells, water 14 
treatment facilities, and recreational swimming sites were identified. Receptors are 15 
illustrated in Figure 33.6. 16 


33.3.1.2 Drinking Water Sources 17 


Drinking water sources in the LAA are found in Hudson’s Hope, Taylor, and Fort St. 18 
John.. The District of Hudson’s Hope draws its domestic water supply from the 19 
Peace River, downstream of the Peace Canyon Dam. The water intake is located in the 20 
river above a limestone bed. At the pumphouse, the water is treated by chlorination and 21 
is subsequently transported to approximately 1,000–1,100 water users. 22 


The City of Fort St. John’s water comes from a well system adjacent to the Peace River 23 
located approximately 20 m under the Peace River in bedrock. The water is taken from 24 
an aquifer; the intake system services Fort St. John and adjacent areas of the 25 
Peace River Regional District.  26 


The District of Taylor draws its water from three shallow wells located on a gravel bar in 27 
the Peace River at the confluence of the Pine and Peace rivers. The pumphouse for 28 
these wells is located on the north bank of the Peace River.  29 


First Nations communities’ water supply does not come from potentially affected surface 30 
or groundwater sources.  31 


33.3.1.2.1 Ground Water Wells 32 


There are 48 registered and seven non-registered drinking water wells within a 2 km 33 
lateral distance from the proposed Site C reservoir that are identified as wells potentially 34 
affected by the Project. 35 


33.3.1.2.2 Recreational Water Use 36 


A survey of recreational water use (LGL 2010) indicates that swimming does occur in the 37 
Pine River, and in the Peace River between the Site C dam site and the Alberta border. 38 
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The survey confirmed the location of three swimming sites near the confluence of the 1 
Pine River and the Peace River (refer to Figure 33.6).  2 


33.3.1.3 Baseline Conditions – Potable and Recreational Water Quality 3 


Table 33.12 summarizes baseline surface water quality concentrations for drinking water 4 
quality parameters (refer to Volume 2 Appendix D Surface Water Regime Technical 5 
Memos, Volume 4 Appendix D Part 2 Human Health Technical Memoranda). Note that 6 
Site Peace 01 is in close proximity to the Hudson’s Hope water intake site. In general, 7 
these baseline parameters are below Guidelines for Canadian Drinking Water Quality 8 
(Health Canada 2012) at low to very low concentrations in the reservoirs, at higher 9 
concentrations in the Peace River mainstem, and at highest concentrations in the 10 
tributaries. Mean water temperature was within drinking water quality guidelines for all 11 
sites; however, maximum temperature values at the mouths of all the measured 12 
tributaries to Peace River exceeded drinking water quality guidelines. 13 
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Table 33.12 Baseline Surface Drinking Water Quality Concentrations in the Peace River and Tributaries 1 


Parameter Drinking 
Water 


Guidelinesa 


Statistic Peace-01 Peace-02 Mouth of 
Halfway 


River 


Mouth of 
Cache 
Creek 


Peace-03 Mouth of 
Moberly 


River 


Peace-04 Mouth of 
Pine 
River 


Mouth of 
Beatton 


River 


Peace-05 


Temperature 
(°C) 15 b 


Min 1.6 1.7 0.5 0.0 3.5 7.1 1.9 6.6 5.1 1.4 
Mean 7.8 8.7 10.5 11.7 9.4 13.0 9.6 12.2 14.6 9.3 
Max 13.2 13.3 20.6 24.3 14.0 19.2 14.8 18.2 20.2 14.2 


Total 
Suspended 
Solids (mg/L) 


c 


N/A 
Min 1.5 1.5 1.5 3.0 1.5 3.0 1.5 1.5 3.0 7.5 
Mean 8.7 17.5 211.9 437.1 74.8 238.4 93.0 128.8 343.8 520.9 
Max 135.0 156.0 1960.0 2760.0 954.0 1580.0 1010.0 946.0 2210.0 1640.0 


Turbidity 
(NTU) 


Treated 
water <0.1 
at all times 


d, e 


Min 0.0 0.6 3.5 3.4 0.0 3.0 0.0 2.5 8.6 7.1 
Mean 33.1 37.8 194.68 334.8 68.9 215.4 130.4 127.9 377.0 39.7 
Max 405.0 521.0 1664 2120.0 674.0 1240 1000.0 850.0 1857.0 106.0 


Nitrate 
(mg/L) 45 f 


Min 0.025 0.025 0.003 0.003 0.023 0.025 0.022 0.003 0.001 0.033 
Mean 0.055 0.046 0.029 0.022 0.043 0.025 0.043 0.049 0.012 0.044 
Max 0.140 0.071 0.090 0.150 0.072 0.025 0.072 0.178 0.025 0.057 


NOTES: 2 
a Drinking water guidelines for Health Canada, or B.C. Ministry of Environment (BCMOE). The most stringent guideline is applied when more than one guideline is applicable. 3 
b BCMOE (2006); Health Canada (2012) 4 
c There are no drinking water quality guidelines for total suspended solids 5 
d This drinking water quality guideline for turbidity is for treated drinking water. As baseline surface water quality was collected on untreated water, this drinking water quality guideline for 6 


turbidity is not applicable to the baseline surface water quality results 7 
e For raw drinking water (water before it enters the distribution system), which normally requires some form of treatment to reduce natural turbidity to a level that complies with the 8 


standard for finished water, induced turbidity should not exceed 5 NTU when background turbidity is less than or equal to 50 NTU. When background is greater than 50 NTU, the 9 
induced turbidity should not be more than 10% of background (BCMOE 2001). 10 


f Health Canada (2012) 11 
Sources: Volume 2 Appendix E Water Quality Baseline Conditions in the Peace River; Volume 2 Appendix P Aquatic Productivity Reports 12 
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Baseline concentration of total mercury in the mainstem of the Peace River averaged 1 
1 ng/l (refer to Volume 2 Appendix J Mercury Technical Reports Part 2 Mercury Human 2 
Health Risk Assessment). This is below the identified maximum acceptable 3 
concentration for total mercury (i.e., all chemical forms including methylmercury) of 4 
1,000 ng/l (parts per trillion), as specified by Health Canada and CCME Drinking Water 5 
Quality Guidelines. 6 


Baseline data on groundwater quality were collected for groundwater wells that would be 7 
inundated from Peace Canyon Dam to the Site C Dam, including the tributary valleys, 8 
and for groundwater wells in areas adjacent to the Site C reservoir that would 9 
experience changes to physical groundwater flow as a result of the creation of the Site C 10 
reservoir. However, baseline data on particulate matter-based water quality parameters 11 
(TSS, turbidity, and TDS) for groundwater were not obtained since the sands and 12 
gravels that comprise the aquifer are expected to filter out particulates and, as such, 13 
water quality for these parameters were not anticipated to be affected by the Project 14 
(Golder 2012). Baseline concentrations of nitrate in groundwater were not obtained due 15 
to expected low concentrations of nutrients to be found in groundwater. 16 


The following drinking water quality parameters exceeded drinking water quality 17 
guidelines in groundwater water wells (refer to Table 4-4 in Volume 2 Appendix F 18 
Groundwater Regime Technical Data Report): 19 


• pH (exceedance in one well) 20 


• Total dissolved solids (exceedance in two wells) 21 


• Barium (exceedance in one well) 22 


• Iron (exceedance in two wells) 23 


• Manganese (exceedance in two wells) 24 


• Sodium (exceedance in one well) 25 


• Detectable concentrations of total coliforms (exceedance in three wells)  26 


33.3.2 Ambient Air Quality 27 


33.3.2.1 Human Receptors 28 


Human receptors within the LAA for air quality are identified in Figure 33.7. Human 29 
receptors within the LAA for air quality (and within the dispersion modelling study area) 30 
include the proposed north and south bank camps, residences, schools, child care 31 
facilities, health care facilities, and senior care facilities (refer to Figure 33.8). The 32 
location of sensitive human receptors are also illustrated in Figures 5.1.1 to 5.2.3 in 33 
Volume 2 Appendix L Air Quality Technical Data Report. 34 


West Moberly Lake Reserve 168A and East Moberly Lake Reserve 169 are located 35 
within the LAA pertaining to changes in air quality. A number of First Nations temporary 36 
habitation sites and habitation use areas (including cabins, overnight camps, hunting 37 
and fishing camps, and spiritual gathering sites) were identified as being in proximity to 38 
the Project activity zone, and within the LAA for air quality. These sites were qualitatively 39 
referred to in a number of First Nations Traditional Land Use Studies and/or Community 40 
Baseline Reports. Saulteau First Nations and the Treaty 8 Tribal Association provided 41 
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maps illustrating the location of habitation use areas (GIS coordinates were not 1 
available). General locations of reported habitation site locations and habitation use 2 
areas by First Nations are illustrated in Figure 33.9.  3 


Information on habitation use areas provided a general understanding of the location 4 
and number of sites that could potentially experience changes in ambient air quality (as 5 
well as noise and vibration, and EMF) as a result of the Project. These changes and 6 
potential effects on First Nations human health are discussed qualitatively in relation to 7 
these sites (i.e., predicted changes to ambient concentrations of CACs were not carried 8 
out). 9 


The general locations of known First Nations temporary habitation sites and use areas 10 
include the following:  11 


• Duncan’s First Nation (Duncan’s First Nations 2011): 12 


o Between the Peace River (south bank) and Boucher Lake (near Hudson’s Hope) 13 


o At Charlie Lake  14 


o In the lower reaches of the Pine River watershed and at the Pine/Peace River 15 
confluence  16 


• Saulteau First Nations – The following temporary habitation use areas are located in 17 
a “local study area” defined by the Saulteau as comprising the Project footprint 18 
(including the Site C dam site, transmission line, flooded area, safe line, Highway 29 19 
realignment, and north bank area) and a 500 m buffer equaling 50,844 ha in size 20 
(Saulteau First Nations 2011):  21 


o 11 cabin sites 22 


o one cache site 23 


o 79 camps 24 


o six day camps 25 


• Blueberry River First Nations (Kennedy 2011): 26 


o Bear Flats  27 


o Butler Ridge  28 


o Farrell Creek (i.e., north bank of the Peace River east of Farrell Creek)  29 


o Farrell Creek (i.e., east side of Farrell Creek, about one kilometre upstream) 30 
(near project area) 31 


o Halfway River (i.e., lower Halfway River) 32 


o Moberly Creek (i.e., south side of the Peace River – east of confluence with 33 
Moberly River) 34 


o Moberly River (i.e., northeast of Moberly Lake) 35 


o Pine River (i.e., mouth of the Pine River)  36 


The Treaty 8 Tribal Association identified 77 sites with habitation values (defined as 37 
temporary or occasional and permanent or seasonal camps and cabins) within 5 km of 38 
the Project activity zone (Table 33.13). 39 
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Table 33.13 Treaty 8 Tribal Association Reported Habitation Values within 5 km 1 
of the Project Activity Zone by Confluence Area  2 


Confluence Areas Number of Reported Habitation Values 


Bear Flats (Cache Creek/Peace River) 52 
Farrell Creek/Peace River 8 
Halfway River/Peace River 30 
Lynx Creek/Peace River 19 
Moberly River/Peace River 13 
NOTE:  3 
a There is some overlap between the 5 km areas. Values within 5 km of more than one confluence and gathering place 4 


were counted in each area. 5 
Source: Candler and the Firelight Group Research Cooperative with the Treaty 8 Tribal Association (2012) 6 


33.3.2.2 Ambient Air Quality Baseline Conditions 7 


This section summarizes baseline conditions for ambient air quality. Refer to Volume 2 8 
Appendix L Air Quality Technical Data Report for further details.  9 


The LAA for air quality generally consists of low population densities (with the exception 10 
of Fort St. John, Taylor, and Hudson’s Hope) in rural settings. Forestry, agriculture, oil 11 
and gas, mining, and power generation are the main industries and emission sources in 12 
the region. Emissions from vehicle traffic and residential wood heating are key factors 13 
affecting local air quality in main population centres of Fort St. John, Hudson’s Hope, 14 
and the District of Taylor, as are emissions from vehicle traffic along major roads, in 15 
particular Highway 97. 16 


Baseline data indicated that background concentrations of the following individual CACs 17 
were below health-based ambient air quality objectives (Table 33.14): 18 


• Dustfall 19 


• Total suspended particulate 20 


• Particulate matter less than 10 µm (PM10) 21 


• Particulate matter less than 2.5 µm (PM2.5) 22 


• CO 23 


• NO2 24 


• SO2 25 
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Table 33.14 Maximum Air Quality Concentrations: Background Value 1 


Criteria Air Contaminant Averaging 
Period 


Representative 
Background 


Value (µg/m3) 


Ambient Air 
Quality Objective 


(µg/m3) a 


Basis for 
Objective 


Dustfall d 24-hour 0.8mg/dm2-d 
1.75 mg/dm2-d 


residential, 
2.9 mg/dm2-d 


non-residential 
Nuisance 


Total Suspended Particulate 24-hour 26 150 Visibility 
Annual 5.4 60 Visibility, soiling 


Particulate Matter less than 
10 µm (PM10) 24-hour 26 50 Health 


Particulate Matter less than 
2.5 µm (PM2.5) 


24-hour 15 25 b Health 
Annual 5.0 8 c Health 


Carbon Monoxide (CO) 1-hour 229 14,300 Health 
8-hour 160 5,500 Health 


Nitrogen Dioxide (NO2) e 
1-hour 0 400 Health 
24-hour 0 200 Health 
Annual 0 60 Health 


Sulphur Dioxide (SO2) 
1-hour 0 450 Health 
24-hour 0 160 Health 
Annual 0 25 Health 


NOTES: 2 
a BCMOE 2009. This is the Level A (most stringent) Ambient Air Quality Objective, where applicable. Provincial ambient 3 


air quality objectives are divided into three categories designated as Level A, B, and C, with Level A being the most 4 
stringent. These levels correspond roughly to federal levels, as defined below: 5 
- Level A is equivalent to the federal maximum desirable objective, which is a long-term goal for air quality and 6 


provides a basis for an anti-degradation policy for unpolluted areas, and for continuing development of control 7 
technology 8 


- Level B is equivalent to the federal maximum acceptable objective, which is intended to provide adequate protection 9 
against effects on soil, water, vegetation, materials, visibility, personal comfort, and well-being 10 


- Level C is equivalent to the federal maximum tolerable objective, which denotes time-based concentrations of air 11 
contaminants beyond which, due to a diminishing margin of safety, appropriate action is required without delay to 12 
protect the health of the general public 13 


b Compliance based on annual 98th percentile value 14 
c B.C. also has a planning goal for annual PM2.5 of 6 µg/m3 15 
d 24-hour average based on 30-day sample 16 
e B.C. does not have ambient air quality objectives for NO2; therefore, the most stringent federal objectives are presented 17 


(Level A where available) 18 
Source: Volume 2 Appendix L Air Quality Technical Data Report 19 


33.3.3 Noise and Vibration 20 


33.3.3.1 Human Receptors 21 


The location of the sensitive human receptors for noise and vibration in the LAA are 22 
indicated in Figure 33.10 and are described in more detail in Figures 4.1.1 to 4.1.11 in 23 
Volume 2 Appendix M Noise and Vibration Technical Data Report. First Nations 24 
habitations sites as described in Section 33.3.2.1 and Figure 33.9 above were also 25 
identified as relevant human receptor sites for noise and vibration. First Nations reserves 26 
are located outside the boundary of LAA pertaining to changes in noise and vibration. 27 
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33.3.3.2 Noise and Vibration Baseline Conditions 1 


The Noise and Vibration Technical Study (Volume 2 Appendix M Noise and Vibration 2 
Technical Data Report) compared the measured representative baseline values with the 3 
BCOGC-calculated ambient sound levels at receptors (which considered dwelling 4 
density and proximity to transportation routes) to estimate where there was evidence 5 
that existing noise sources may influence the background noise levels (refer to 6 
Section 3.3 in Volume 2 Appendix M Noise and Vibration Technical Study Report for a 7 
summary of existing noise conditions at all identified noise receptor sites).  8 


The comparison of BCOGC-calculated ambient sound levels and representative 9 
measured baseline noise levels indicates that BCOGC-calculated ambient sound levels 10 
are within 1 to 5 dBA of representative measured values for nighttime at receptor sites. 11 
Daytime values are less by between 1 and 10 dBA. These differences are considered to 12 
be consistent with the natural variability that occurs in environmental sound. 13 


For blasting noise, existing Lpeak values are assumed to be zero at the proposed Site C 14 
dam site and new quarries, as the Lpeak is event based. No existing activities near the 15 
Site C dam site were noted as being a possible source of blasting noise. At quarries 16 
where material extraction has occurred (West Pine Quarry and Wuthrich Quarry), 17 
receptors may have being exposed to blasting noise (note that baseline noise levels 18 
from previous blasting activity cannot be quantified).  19 


33.3.4 Electric and Magnetic Fields  20 


33.3.4.1 Human Receptors 21 


Residences are located near the existing Hudson’s Hope substation connection and are 22 
receptors used in this assessment (these residences are more than 1 km from the 23 
existing and proposed transmission line right-of-way). First Nations habitations sites as 24 
described in Section 33.3.2.1 were also identified as relevant human receptor sites.  25 


33.3.4.2 Status of Research on Health Effects from EMF  26 


High-voltage transmission lines produce both electric and magnetic fields. Electric fields 27 
are the result of voltages applied to electrical conductors and equipment. Most objects, 28 
including fences, shrubbery, and buildings, easily block electric fields. Magnetic fields 29 
are produced by the flow of electric currents; however, unlike electric fields, most 30 
materials do not readily block magnetic fields. The intensity of both electric and magnetic 31 
fields diminishes with increasing distance from the source (Exponent 2012b). Electric 32 
fields are measured in kilovolts per metre (kV/m) and magnetic fields in milligauss (mG) 33 
or microteslas (μT). 34 


In compliance with the directive by the British Columbia Utilities Commission, BC Hydro 35 
retained the firm Exponent Research Inc. to conduct an independent review every two 36 
years or more of the current status of research regarding the potential for health effects 37 
from exposure to EMF. The most recent review was submitted by BC Hydro to the 38 
British Columbia Utilities Commission on August 29, 2012 and is included in Volume 2 39 
Appendix N Electric and Magnetic Field Technical Data Report.  40 
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33.3.4.3 Electric and Magnetic Fields Baseline Conditions 1 


Baseline electric and magnetic fields were calculated for the existing 138 kV 2 
transmission lines at average conductor height at maximum load under normal operating 3 
conditions. Normal operating conditions refer to the condition when all circuits are in 4 
service (i.e., they exclude the emergency operating conditions that may exist when one 5 
or more circuits are out of service). Higher EMF levels would be encountered when a 6 
power line is carrying its emergency- or maximum-rated load. However, such conditions 7 
are encountered only a few days or hours per year. Considering that the load varies over 8 
the 24 hours of the day and from month to month over the year, it is conservative to 9 
base the calculations on the condition associated with the maximum load that is 10 
expected to occur when all circuits are in service (Mazana and Mousa 2009). 11 


The magnetic field levels calculated on the existing transmission line right-of-way, at the 12 
right-of-way edge, 25 m from the right-of-way edge, and 50 m from the right-of-way edge 13 
were all below the screening levels or maximum permissible exposures for magnetic 14 
field exposure in the ICNIRP and ICES guidelines (Table 33.15).  15 


Table 33.15 Calculated Electric and Magnetic Field Levels for the Existing 138 kV 16 
Transmission Lines (1L374 and 1L360) 17 


Field On Right-of-Way At Right-of-Way 
Edge 


25 m from 
Right-of-Way 


Edge 


50 m from 
Right-of-Way 


Edge 
Magnetic field (mG) 23.88 16.91 3.35 1.29 
Electric field (kV/m) 0.72 0.53 0.14 0.05 
NOTE:  18 
Magnetic fields were calculated at maximum load under normal operating conditions 19 
Source: Exponent (2012a) 20 


33.3.5 Country Foods and Methylmercury in Fish  21 


33.3.5.1 Fish Consumption and Retention 22 


Baseline information on recreational angler and fish consumption by Aboriginal groups 23 
was gathered to understand the potential for change in fish consumption levels with the 24 
Project (due to potential changes in methylmercury concentrations. and avoidance of 25 
exceedance of pTDI for mercury). 26 


Information from First Nations Traditional Land Use Studies, Country Food Harvest and 27 
Consumption Surveys completed for these studies, and the completed Country Foods 28 
Questionnaire (refer to Volume 3 Appendix B First Nations Community Assessment 29 
Reports, Part 1 Approach to Gathering and Integrating Community Baseline Information) 30 
indicate that fish is a food source for most of these First Nations communities; however, 31 
it is not as dominant a food source as land-based mammals. Fish consumption 32 
information for individual First Nations communities is described below. 33 


Results from Duncan’s First Nation’s Country Food Questionnaire indicate that 34 
respondents consume fish on average once a week. The results from Duncan’s First 35 
Nation’s Country Food Harvest and Consumption Survey indicates that trout, northern 36 
pike, and walleye were identified as the most harvested species followed by “other fish” 37 
and Arctic grayling. The survey reported an average of 4.2 meals of fish consumed per 38 
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respondent per month (range 0–16 meals of fish consumed per month). The average 1 
serving size of fish was 5.5 oz. or approximately 156 g (Table 33.16).  2 


Table 33.16 Duncan’s First Nation: Range and Average Number of Meals of Fish 3 
Consumed per Month  4 


Consumption Parameter Meals per Month 


Highest average number of meals per month of (fish) reported 16 
Lowest average number of meals per month of (fish) reported 0 
Average number of meals per month per respondent 4.19  
NOTE: 5 
Source: Duncan’s First Nation (2011) 6 


Results from Horse Lake First Nation’s Country Food Harvest Survey indicate that 7 
respondents consume on average 1.4 meals of fish per month (with a range of 8 
0-16 meals consumed per month). The average serving size of fish was 3.6 oz. or 9 
approximately 102 g (Table 33.17).  10 


Table 33.17 Horse Lake First Nation: Range and Average Number of Meals of 11 
Fish Consumed per Month  12 


Consumption Parameter Meals per Month 


Highest average number of meals per month of (fish) reported 16 
Lowest average number of meals per month of (fish) reported 0 
Average number of meals per month per respondent 1.4 
NOTE: 13 
Source: Horse Lake First Nation (2011) 14 
The most commonly consumed species of fish reported by participants in the B.C. First 15 
Nations Food, Nutrition, and Environment Study (Chan et al. 2011) from the First 16 
Nations communities in closest proximity to the Project (Tsay Keh Dene, Doig River, 17 
Saulteau, and Tl’azt’en) were rainbow trout (22–34% of participants reported 18 
consumption within the year prior to the survey, depending on community); lake trout 19 
(14–20%); northern pike (0–17%); bull trout (4–6%), Arctic grayling (2–5%),  20 
sucker (1–2%), whitefish (0–2%), and walleye (0–2%).  21 


Other studies indicate that the most commonly consumed sport species from the 22 
Peace River by local fishers and First Nations are lake trout and rainbow trout. Arctic 23 
grayling and mountain whitefish are consumed infrequently, while burbot are rarely 24 
encountered in the river (Pattenden 2010, 2011). Sport species such as walleye, 25 
goldeye, burbot and yellow perch are more common in the Peace River downstream of 26 
the Site C dam site (Pattenden 2011). 27 


Information on recreational angler fish retention was obtained to further inform 28 
understanding of fish consumption. Published information from a study on freshwater 29 
sports fishing in B.C. (GSGislason 2009) indicates that of 152,000 fish caught from 30 
sources in the Peace Region in 2005, over 34,000 were kept, indicating an 80% release 31 
(and 20% retention) rate. Of the approximately 34,000 fish kept, 47% were trout, 26% 32 
were walleye, and 16% were northern pike. Approximately one fish was kept for every 33 
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two days spent fishing by an angler, indicating that on average, five fish per angler were 1 
retained per year.  2 


Data from the 2008–2009 Peace River Recreational Fishery Creel Survey (LGL 2010) 3 
were also reviewed to determine retention of fish caught in the Peace River watershed. 4 
To estimate the average number of fish kept per individual, the total annual harvest 5 
(1,192 fish) was divided by the number of active anglers interviewed for this survey. 6 
Similar to the results from the GSGislason study, the average number of fish retained 7 
during the 2008–2009 year was 5.52 fish per angler (Robichaud 2012). Arctic grayling 8 
were the most commonly retained fish, followed by mountain whitefish, rainbow trout, 9 
walleye, and northern pike. 10 


33.3.5.2 Baseline Mercury Levels of Selected Aboriginal Groups  11 


Information on the amount of mercury in identified human receptor groups can help 12 
identify any existing mercury toxicity and vulnerabilities to mercury exposure. 13 


There are limited data published on identified receptors; however, Chan et al. (2011) 14 
tested mercury concentrations in the hair of First Nation individuals over the age of 19. 15 
Results for Ecozone/Cultural Area 2 or Boreal Plains/Subarctic (which includes only the 16 
Doig River and Saulteau First Nations) and Ecozone/Cultural Area 8 or Taiga Plains 17 
(which includes Profit Prophet River and the Fort Nelson First Nation) indicate that 18 
mercury hair concentrations were below 1.25 ppm, which is below Health Canada’s 19 
normal acceptable limit for both women of child-bearing age and the general population. 20 
[Health Canada (2004b) guidelines for mercury exposure identify a normal acceptable 21 
limit for mercury in hair as being less than 6 ppm for the general population and less 22 
than 2 ppm for women of child-bearing age.]  23 


33.3.5.3 Country Foods and Methylmercury in Fish – Baseline Conditions  24 


Details of baseline mercury concentration in fish species are provided in Volume 2 25 
Appendix J Mercury Technical Reports Part 1 Mercury Technical Synthesis Report. 26 
Historical studies (i.e., pre-2001) indicate that mean mercury concentrations in most fish 27 
species from the Peace River within B.C. were less than 0.10 mg/kg. Mercury 28 
concentrations in some large individuals of piscivorous species such as bull trout ranged 29 
up to 0.34 mg/kg., except for bull trout, which ranged up to 0.2 mg/kg. Mercury 30 
concentrations in Dinosaur Reservoir whitefish were slightly higher at 0.03–0.17 mg/kg, 31 
while rainbow trout was low (0.04 mg/kg). Mercury concentrations in Williston Reservoir 32 
mountain whitefish (0.03-0.43 mg/kg), rainbow trout (0.03–0.35 mg/kg) and bull trout 33 
(0.03–2.2 mg/kg) were higher than in Dinosaur Reservoir or the Peace River.  34 


More recent mercury studies (2008–2011) support findings of historical studies that 35 
mercury concentrations in fish in the Peace River are lower than reported elsewhere in 36 
B.C., and are among the lowest reported for their size in Canada. Mean mercury 37 
concentrations of all fish species in the Peace River within the technical study area of 38 
the Site C Project were less than 0.08 mg/kg with nearly all fish less than 0.20 mg/kg. 39 
Mercury concentration in forage (redside shiner) and omnivorous species (rainbow trout, 40 
whitefish) were similar to bull trout, a large piscivorous (fish-eating) species. These data 41 
suggest that the Peace River downstream of Peace Canyon dam at least as far as the 42 
proposed Site C dam site is a poor methylating environment and that the rate of 43 
bioaccumulation and biomagnification of methylmercury by aquatic biota and fish is very 44 
low. 45 
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The mercury concentrations observed from historical and current studies, especially for 1 
large piscivorous species such as bull trout within the Peace River technical study area, 2 
including Dinosaur Reservoir, are low, lower even than mercury concentrations for 3 
similar size fish from other B.C. lakes and reservoirs. Measured tissue mercury 4 
concentrations (all means) from rainbow trout (0.09 mg/kg), lake trout (0.26 mg/kg), 5 
Arctic grayling (0.08 mg/kg) and mountain whitefish (0.11 mg/kg) from more than 6 
100 B.C. lakes (Rieberger 1992) were higher than for all fish species in the Peace River 7 
technical study area.  8 


Health Canada standards or maximum limits of mercury concentration in fish is 9 
0.5 mg/kg in general commercial fish and 1.0 mg/kg in commercial predatory fish (Health 10 
Canada 2012b). The above specified baseline concentrations are very low 11 
concentrations in comparison to Health Canada’s standards for maximum limits for 12 
mercury concentration in fish, especially for large piscivorous species such as bull trout 13 
and lake trout, and lower than the same species of a similar size in all other B.C. lakes 14 
and reservoirs. The commercial import limit of 0.5 mg/kg provides perspective for 15 
predicted fish mercury concentrations from the Site C reservoir. The commercial limit 16 
may not be applicable to fish captured domestically or during sport fishing. 17 


A summary of baseline methylmercury concentrations is presented in Table 33.18 for 18 
key fish species within the Site C reservoir area of the Peace River, along with maximum 19 
of serving of fish from both upstream and downstream of the Site C dam site that can 20 
safely be consumed by different age groups (refer to Volume 2 Appendix J Mercury 21 
Technical Data Reports Part 2 Mercury Human Health Risk Assessment for details): 22 


 Bull trout – Adults can consume between eight (women of child-bearing age) and 23 
20 servings per week (all other adults) of bull trout without exceeding Health 24 
Canada’s pTDI for methylmercury. Toddlers, the most sensitive age group, can 25 
consume up to four servings per week of bull trout without exceeding Health 26 
Canada’s pTDI for methylmercury.  27 


 Rainbow trout – Adults can consume between nine (women of child-bearing age) 28 
and 32 servings per week (all other adults) of rainbow trout without exceeding Health 29 
Canada’s pTDI for methylmercury. Toddlers, the most sensitive age group, can 30 
consume up to seven servings per week of rainbow trout without exceeding Health 31 
Canada’s pTDI for methylmercury. 32 


 Lake trout – Lake trout are rare within the Peace River technical study area, but are 33 
more common in Dinosaur Reservoir, upstream of the Peace Canyon Dam. 34 
Non-childbearing or pregnant adults can consume up to 22 meals per week, and 35 
toddlers can consume up to 5 weekly meals. 36 


 Mountain whitefish – Mountain whitefish are likely consumed very infrequently. 37 
Nevertheless, mercury concentrations in this species are very low (0.03 mg/kg), so 38 
weekly consumption allowance is also high for all receptor groups  39 
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Table 33.18 Pre-inundation (Baseline) Maximum Number of Servings of Fish per Week that can be Consumed without 1 
Exceeding Health Canada's Provisional Tolerable Daily Intake for Methylmercury  2 


Species Location 


Average2 
methylmercury 


concentration in 
fish 


Toddler 
7 months –  


4 years 


Child 
5 – 11 years 


Female 
Teen 


12 – 19 
years 


Women of 
Childbearing 


Age 
> 20 years 


Male Teen 
12 – 19 
years 


Other Adult 
> 20 years 


mg MeHg/kg ww 75  
(g/serving) 


125 
(g/serving) 


150 
(g/serving) 


163 
(g/serving) 


150 
(g/serving) 


163 
(g/serving) 


Bull trout 
Peace River – Site C 0.072 4 5 8 8 18 20 


Peace River – 
Downstream 0.083 4 4 7 7 16 17 


Rainbow trout Peace River – Site C 0.044 7 8 13 14 30 32 
Lake trout Peace River – Site C 0.066 5 6 8 9 20 22 


Mountain whitefish 
Peace River – Site C 0.039 8 9 14 16 34 37 


Peace River – 
Downstream 0.037 8 10 15 16 35 39 


Goldeye Peace River – 
Downstream 0.238 1.3 2 2 3 6 6 


Walleye Peace River – 
Downstream 0.182 2 2 3 3 7 8 


NOTES: 3 
Results apply to all fish tissue types: muscle, eggs, internal organs, etc. 4 
Arithmetic means of target size fish (Azimuth 2011) 5 
Source: Volume 2 Appendix J Mercury Technical Data Reports, Part 2 Mercury Human Health Risk Assessment 6 
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33.4 Effects Assessment 1 


The effects assessment in this section is based on the interactions presented in 2 
Table 33.8. 3 


33.4.1 Effects Assessment – Operations – Change in Potable and Recreational 4 
Water Quality and Effect on Human Health 5 


The potential to adversely affect human health was assessed by taking into account the 6 
potential for the Project to results in changes to potable and recreational water quality 7 
(refer to Volume 4 Appendix D Surface Water Regime Technical Memos, Part 3 Water 8 
Quality Technical Memo; Volume 2 Appendix F Groundwater Regime Technical Data 9 
Report; Volume 2 Appendix I Fluvial Geomorphology and Sediment Transport Technical 10 
Data Report; Volume 2 Appendix P Aquatic Productivity Reports for water quality 11 
modelling results, assumptions, and limitations). 12 


33.4.1.1 Site C Reservoir 13 


33.4.1.1.1 Surface Water Quality  14 


Project effects on potable surface water quality were considered for two Site C reservoir 15 
operational time frames: 16 


• The first nine years of Site C reservoir operation (early stage), or the period when 17 
shoreline erosion and nutrient loading from the flooded lands at the newly created 18 
reservoir are at their peak 19 


• Thirty years after commencement of Site C reservoir operations (late stage) 20 


Below is a summary of modelling results for each indicator (details are provided in 21 
Volume 4 Appendix D Human Health Assessment Part 2 Human Health Technical 22 
Memoranda). Overall changes in drinking water quality parameters would be similar for 23 
both early and late stages: 24 


• Temperature: 25 


o Mean temperatures (at all modelled sites upstream and downstream of the Site C 26 
dam site) would decrease compared to baseline 27 


o Mean temperatures (at modelled sites both upstream and downstream of the 28 
Site C dam site) would not exceed drinking water quality guidelines 29 


• Total suspended solids:  30 


o Mean TSS concentrations (at all modelled sites upstream and downstream of the 31 
Site C dam site) would decrease in concentration compared to baseline 32 


• Turbidity: 33 


o Mean turbidity values (at all modelled sites upstream and downstream of the 34 
Site C dam site) would decrease compared to baseline, but would remain within 35 
the range of historical data (at all modelled sites) 36 
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• Nitrate: 1 


o Maximum nitrate concentrations would be greater than historical maximums 2 
during early stages of Site C reservoir operations, but no concentrations would 3 
exceed drinking water quality guidelines 4 


The above results indicate that the Site C reservoir would be less susceptible to 5 
increases in temperature, and to suspended solids caused by external inputs due to 6 
greater volume and residence time of water in the Site C reservoir, compared to the 7 
Peace River.  8 


The drinking water intake at Hudson’s Hope (which draws drinking water directly from 9 
the Peace River) could experience higher nitrate levels in the early and late stages of 10 
Site C reservoir operations (compared to baseline conditions); however, concentrations 11 
would be within drinking water quality guidelines. The other drinking water quality 12 
parameters at Hudson’s Hope water intake (i.e., temperature, TSS, and turbidity) are 13 
expected to remain within the predicted range of variation (not exceed drinking water 14 
quality guidelines) and would not affect quality of drinking water at Hudson’s Hope water 15 
intake.  16 


Methylmercury generated from inorganic mercury in flooded soils will be released to the 17 
overlying water column and the concentration of methylmercury in water is projected to 18 
approximately double from baseline concentrations (Volume 2 Appendix J Mercury 19 
Technical Data Reports, Part 3 Mercury Reservoir Modelling). This would increase 20 
methylmercury concentrations in water from baseline (the laboratory detection limit of 21 
<0.05 ng/l) to <0.1 ng/l in the proposed Site C reservoir. This post-inundation 22 
methylmercury concentration is 10,000 times lower than the Canadian Drinking Water 23 
Quality Guideline for total mercury. Therefore, contact with or consumption of water from 24 
the proposed Site C reservoir would not pose a health risk from mercury or 25 
methylmercury exposure. 26 


The above results indicate that a number of surface drinking water quality parameters 27 
would change as a result of the Project; however, changes would not result in 28 
exceedance of drinking water quality guidelines (or of guidelines for recreational water 29 
use). Contact with (i.e., through recreational water use) or consumption of water from the 30 
Site C reservoir and from downstream tributaries would not pose a health risk, and no 31 
effects on human health are anticipated. 32 


33.4.1.1.2 Groundwater Quality 33 


Of the approximately 55 identified water wells along the Site C reservoir, six are 34 
expected to undergo direct submersion (i.e., the Site C reservoir will submerge the 35 
wells). The remaining wells are anticipated to experience a relative increase in the water 36 
level in the well, ranging from less than 1 m to 10 m, depending on their relative location 37 
along the Site C reservoir and distance away from the reservoir edge. The increase in 38 
water level is not anticipated to influence the quality of the groundwater within the well or 39 
influence well operation. However, groundwater quality could be affected if either a 40 
flooded septic field or contaminated site with impacted groundwater is located in close 41 
proximity to operating water wells. General regions where this could occur are wells in 42 
proximity to the proposed Site C reservoir in the Hudson’s Hope area, Lynx Creek, and 43 
Farrell Creek areas. If this occurs, there is the potential for groundwater quality to 44 
exceed drinking water quality guidelines, with potential effects on human health.  45 
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33.4.2 Mitigation Measures – Change in Potable and Recreational Drinking 1 
Water Quality and Effect on Human Health  2 


Implementation of the following mitigation measures (see Volume 5 Section 35 3 
Summary of Environmental Management Plans) will assist in mitigating the risk of 4 
groundwater quality exceeding drinking water quality guidelines during operations:  5 


• Implement a Spill Prevention and Emergency Response Plan 6 


• Implement an Erosion Prevention and Sediment Control Plan 7 


Although adverse project effects on groundwater quality are not anticipated during 8 
construction (and were not assessed), a Groundwater Protection Plan will be 9 
implemented during construction (years 2014–2022) and during the first five years of 10 
operations (2022–2027) to monitor potential groundwater contamination and, if required, 11 
identify appropriate groundwater protection measures. This will be done through private 12 
well sampling and will include monitoring of groundwater quality of Taylor and Fort St. 13 
John’s drinking water sources. 14 


With the above mitigation measures, no exceedances of potable and recreational 15 
drinking water quality guidelines and no residual effects on human health are 16 
anticipated. 17 


33.4.3 Effects Assessment – Construction – Change in Ambient Air Quality 18 
and Effect on Human Health  19 


The potential to adversely affect human health was assessed by taking into account the 20 
potential for the Project to results in changes to ambient air quality (refer to Volume 2 21 
Appendix L Air Quality Technical Study for details on air quality modelling results, as well 22 
as assumptions and limitations of the modelling program). 23 


Predicted maximum ambient concentrations of CACs and dustfall were estimated for the 24 
following Project components (which were included in the DSMA):  25 


• Site C dam, generating station, and spillways  26 


• Quarried and excavated construction material sites (Wuthrich Quarry, 85th Avenue 27 
Industrial Lands, Area E) 28 


• Access roads and rail (within the DSMA)  29 


• Worker accommodation 30 


Changes to ambient air quality from emissions from quarried and excavated construction 31 
material sites outside the DSMA (i.e., West Pine Quarry, Portage Mountain Quarry, and 32 
Del Rio Pit) were also estimated.  33 


Changes to ambient air quality for the following project components were assessed 34 
qualitatively (ambient air quality was not modelled), based on information obtained from 35 
total emissions estimation for these project components (refer to Volume 2 Appendix L 36 
Air Quality Technical Data Report for details of emission estimations): 37 


• Transmission line to Peace Canyon 38 


• Other quarried and excavated construction material sites (not included in the DSMA)  39 


• Highway 29 realignment 40 







Site C Clean Energy Project Environmental Impact Statement 
Volume 4: Social, Heritage, and Health Effects Assessment 


Section 33: Human Health 
 


   33-41 


 


• Construction access road development 1 


33.4.3.1 Site C Dam, Generating Station, and Spillways (including Wuthrich 2 
Quarry, 85th Avenue Industrial Lands, and Area E) 3 


Maximum concentrations of CACs were predicted for identified sensitive human receptor 4 
groups (Table 33.19) and reflected on isopleth maps in Figures 5.1.1 to 5.1.10, which 5 
are located in Volume 2 Appendix L Air Quality Technical Data Report (these figures are 6 
referenced in this section). Concentrations were compared to the B.C. Level A Air 7 
Quality Objective (the most stringent objective level).  8 


In general, the highest predicted concentrations in exceedance of air quality objectives 9 
would occur in the vicinity of Wuthrich Quarry in an area within which there are no known 10 
sensitive receptors. Some exceedances of the objectives would also occur along the 11 
construction boundary for Area E and near the Peace River close to the construction 12 
boundary for the Site C dam site (no known receptors are located in this area).  13 


33.4.3.1.1 Dustfall 14 


Figure 5.1.10 in Volume 2 Appendix L Air Quality Technical Data Report delineates the 15 
maximum predicted concentration isopleths for dustfall. With background, exceedances 16 
would occur outside the Site C dam site area (in areas where there are no sensitive 17 
receptors). No exceedances would occur at sensitive receptors within or outside the 18 
Site C dam site area (Table 33.19). 19 


33.4.3.1.2 Total Suspended Particulates (TSP) 20 


Figure 5.1.1 delineates the maximum predicted concentration isopleths for 24-hour TSP. 21 
Figure 5.1.2 delineates the maximum predicted concentration isopleths for annual TSP 22 
(these figures located in Volume 2 Appendix L Air Quality Technical Data Report). The 23 
maximum predicted concentrations of TSP at various receptors in the DMSA are 24 
presented in Table 33.19. With background ambient concentrations, exceedances of the 25 
B.C. Level A objective would occur inside the Site C dam site area at the north camp site 26 
for the 24-hour averaging period.  27 


33.4.3.1.3 PM2.5 and PM10  28 


Figures 5.1.5 shows maximum predicted concentration isopleths for 24-hour PM10. 29 
Figures 5.1.6 and 5.17 show maximum predicted concentration isopleths for 24-hour 30 
PM2.5 and annual PM2.5 respectively (figures are located in Volume 2 Appendix L Air 31 
Quality Technical Data Report). The highest PM values predicted outside the Site C dam 32 
site area would occur near Wuthrich quarry.  33 


Ambient concentrations of PM levels would increase relative to baseline conditions. At 34 
sensitive receptors, exceedances for the 24-hour PM10 and both the 24-hour and annual 35 
PM2.5 objectives would occur at the north camp site, located within the Site C dam site 36 
area (refer to Table 33.19). Exceedances of PM10 would also occur at one residence 37 
located within the Site C dam site area and at several non-residential buildings in the 38 
vicinity of the Site C dam site.  39 


Exceedances of PM2.5 would occur at the south camp site located within the Site C dam 40 
site area for the 24-hour averaging period and at several non-residential buildings in the 41 
vicinity of the Site C dam site for both the 24-hour (Figure 5.1.6) and annual averaging 42 
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periods. No PM exceedances would occur at sensitive receptors within the DMSA but 1 
outside the Site C dam site area.  2 


The frequencies of predicted exceedance of the 24-hour TSP, PM10, and PM2.5 3 
objectives at the north camp site are 1.4, 21.4, and 38.7%, respectively. The predicted 4 
frequency of exceedance of the annual PM2.5 objective would be 100% simply because 5 
only one year was modelled. Exceedances of the 24-hour PM2.5 ambient air quality 6 
objective would occur at the south camp site 1% of the time. 7 


33.4.3.1.4 NO2, SO2, and CO 8 


Figures 5.2.1, 5.3.1, and 5.4.1(located in Volume 2 Appendix L Air Quality Technical 9 
Data Report) delineate the maximum predicted concentration isopleths for NO2, SO2, 10 
and CO, respectively. Similar to particulate matter, the highest concentrations were 11 
predicted in the vicinity of Wuthrich Quarry where there are no known receptors.  12 


Ambient concentrations of CO, NO2, and SO2 would increase relative to baseline 13 
conditions. Exceedances of ambient air quality objectives for NO2 and CO would occur 14 
inside but not outside the Site C dam site area (exceedances for CO were predicted for 15 
the north and south camp sites). No exceedances of ambient air quality objectives for 16 
SO2 would occur (Table 33.19). 17 
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Table 33.19 Maximum CAC Concentrations at Sensitive Receptor Sites Located within the Dispersion Modelling Study Area  1 
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Dustfall d 24-hour 0.9 0.8 1.2 1.4 0.8 1.6 1.0 0.8 0.8 0.8 0.8 


1.75 mg/dm2-d  
residential, 


2.9 mg/dm2-d  
non-residential 


Nuisance 


Total Suspended 
Particulate 


24-hour 45 32 109 115 32 210 74 35 35 35 33 150 Visibility 
Annual 8.5 6.4 17 37 6.3 45 16 6.7 6.8 6.1 6.3 60 Visibility 


Particulate Matter 
less than 10 µg 


(PM10) 
24-hour 32 28 51 67 28 90 47 29 29 29 29 50 Health 


Particulate Matter 
less than 2.5 µg 


(PM2.5) 


24-hour 18 16 24 37 16 45 26 16 17 16 16 25 b Health 


Annual 5.8 5.2 7.3 11 5.3 13 7.6 5.3 5.3 5.2 5.2 8 c Health 


CO 
1-hour 325 258 422 571 274 783 421 277 278 268 261 14,300 Health 
8-hour 191 170 240 280 173 326 241 177 178 174 171 5,500 Health 


NO2
 e 


1-hour 145 63 170 182 81 194 165 106 109 87 73 14,300 Health 
24-hour 27 8.0 44 49 10 54 45 12 13 10 10 200 Health 
Annual 3.3 1.1 8.2 24 1.4 26 13 1.3 1.4 0.9 1.0 60 Health 
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SO2 
1-hour 1.6 0.2 3.3 4.5 0.5 14 1.1 0.7 0.7 0.5 0.3 450 Health 


24-hour 0.1 0.05 0.4 0.5 0.06 1.5 0.2 0.1 0.1 0.05 0.04 160 Health 
Annual 0.01 0.003 0.03 0.06 0.004 0.1 0.03 0.005 0.01 0.003 0.004 25 Health 


NOTES: 1 
 BCMOE (2009). This is the Level A (most stringent) Ambient Air Quality Objective, where applicable. Provincial ambient air quality objectives are divided into three categories 2 


designated as Level A, B, and C, with Level A being the most stringent. These levels correspond roughly to federal levels as defined below: 3 
- Level A is equivalent to the federal maximum desirable objective, which is a long-term goal for air quality and provides a basis for an anti-degradation policy for unpolluted areas, 4 


and for continuing development of control technology 5 
- Level B is equivalent to the federal maximum acceptable objective, which is intended to provide adequate protection against effects on soil, water, vegetation, materials, visibility, 6 


personal comfort, and well-being 7 
- Level C is equivalent to the federal maximum tolerable objective, which denotes time-based concentrations of air contaminants beyond which, due to a diminishing margin of 8 


safety, appropriate action is required without delay to protect the health of the general public 9 
b Compliance based on annual 98th percentile value 10 
c B.C. also has a planning goal for annual PM2.5 of 6 μg/m3 11 
d 24-hour average based on 30-day sample 12 
e B.C. does not have ambient air quality objectives for NO2; therefore, the most stringent federal objectives are presented (level A where available) 13 
Source: Volume 2 Appendix L Air Quality Technical Data Report 14 
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Table 33.20 summarizes the receptor sites where ambient air quality objectives would 1 
be exceeded, with the potential for exceedances to affect human health at these 2 
receptor sites, if not mitigated appropriately. 3 


Table 33.20 Receptor Sites where Ambient Air Quality Objectives would be 4 
Exceeded 5 


CAC Receptor Site With 
Background 


(ug/m3) 


Ambient Air 
Quality 


Objective 
(ug/m3) 


Frequency of 
Exceedance 


Total Suspended 
Particulates 


North Camp 210 150 1.4% of the time 
(24 averaging hour) 


PM10 


North Camp 90 


50 


21% of the time 
(24 averaging hour) 


1 Residence within 
Site C dam site 


51 <1% (24 averaging hour) 


PM2.5 


North Camp 45 


25 


39% of the time 
(24-hour); 100% of the 
time (annual) 


South Camp 26 1% of the time (24-hour) 


33.4.3.2 Site C Reservoir Preparation and Filling 6 


Generally, ambient air concentrations of particulate matter would increase relative to 7 
baseline during Site C reservoir site clearing. If vegetation debris is burned, then 8 
ambient concentrations of CO, NO2, and SO2 would also increase relative to baseline. 9 
Any exceedances in ambient air quality objectives that would occur with burning would 10 
potentially affect human health at the known receptor locations (i.e., residences and 11 
Aboriginal group habitation use areas within proximity to the clearing areas).  12 


33.4.3.3 Transmission Line to Peace Canyon 13 


Receptors potentially affected would be those located near the Hudson’s Hope 14 
substation connection and in First Nations habitation use areas along the transmission 15 
corridor (See Figure 33.9). Identified residences near Hudson’s Hope substation are 16 
more than 1 km from the right-of-way.  17 


Increases in CAC emissions in the LAA due to transmission line construction would be 18 
less than 1% from baseline. Due to minimal increases, no exceedances of ambient air 19 
quality objectives would occur at identified receptor sites. Effects on human health are 20 
not anticipated.  21 


33.4.3.4 Quarried and Excavated Material Development 22 


Ambient concentrations of CO, NO2, and SO2 for the quarried and excavated 23 
construction material areas would increase relative to baseline, but remain below 24 
ambient air quality objectives.  25 


Ambient concentrations of PM and dustfall would also increase relative to baseline. 26 
Exceedances of B.C. air quality objectives for PM would occur within approximately 1 km 27 
of site boundaries and decrease rapidly further out. PM emissions estimated for Del Rio 28 
are about one-third of those estimated for Wuthrich Quarry and about one-fifth of those 29 
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estimated for Area E. Since the closest residence is located 4.5 km from Del Rio, project 1 
emissions from Del Rio Pit would not results exceedances of the PM objectives at a 2 
sensitive receptor. Although PM emissions estimated for Portage Mountain Quarry are 3 
two to 10 times greater than those estimated for the construction material source areas 4 
located within the DMSA, the closest permanent residence is located 8 km from Portage 5 
Mountain Quarry; therefore, it is not expected that Project emissions from Portage 6 
Mountain Quarry would result in exceedances of the PM objectives at a sensitive 7 
receptor. There is a residence located 1.5 km from the West Pine Quarry boundaries, 8 
and estimated emissions for this quarry are more than double those estimated for 9 
Wuthrich. Since exceedances would occur beyond the site boundaries for Wuthrich, 10 
there is the potential for exceedance of PM objectives at the residence due to emissions 11 
from West Pine Quarry and potential for exceedances to affect human health. It is noted 12 
that the West Pine Quarry is an existing quarry site.  13 


33.4.3.5 Construction Access Road Development and Highway 29 14 
Realignment  15 


Increase in emissions from road construction would be less than 10% for all CACs, with 16 
the exception of PM2.5, which would increase by 14% due to asphalt production at mobile 17 
asphalt plants. These increases indicate the potential for road construction to result in 18 
exceedance of ambient air quality objectives at known residences and in First Nations 19 
habitation use areas in proximity to Highway 29, and potential for these exceedances to 20 
affect human health. 21 


33.4.4 Mitigation Measures – Change in Ambient Air Quality and Effect on 22 
Human Health  23 


Mitigation measures to reduce emissions and ensure exceedances of ambient air quality 24 
objectives do not occur include implementation of the following (as described in other 25 
sections of the EIS):  26 


 Air Quality Management Plan (inclusive of a Dust Control Management Plan) and 27 
Blasting Management Plan, to minimize fugitive dust from vehicle activity and heavy 28 
equipment movement, and reduce total particulate matter emissions. The Air Quality 29 
Management Plan will include the following mitigation measures to reduce dustfall 30 
and particulate matter (including emissions at the West Pine Quarry): 31 
o Watering of unpaved roads and other surfaces 32 
o Washing of aggregate and spraying aggregate stockpiles 33 


 A Dust Control Management Plan  34 


 Vegetation Clearing and Debris Management Plan  35 


 Smoke Management Plan. In addition to meeting the requirements of the BC Open 36 
Burning Smoke Control Regulation, a Smoke Management Plan will be implemented 37 
that will identify smoke management strategies that will be used to reduce potential 38 
smoke emissions by a) decreasing the amount of burning by reducing wood debris 39 
volumes, b) reducing smoke associated with burning through use of low-emission 40 
incineration technologies, and c) managing the timing of ignition considering defined 41 
smoke sensitivity zones and use of custom venting forecasts, daily ignition and 42 
smoke release periods. minimize smoke by minimizing burning of   43 
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vegetative debris (in accordance with BCMOE Open Burning Smoke Control 1 
Regulation) 2 


Screening modelling will be implemented at the West Pine Quarry to further determine 3 
potential for exceedances of air quality objectives for dustfall and particulate matter at 4 
the identified residence located 1.5 km from the quarry. Based on modelling results, 5 
appropriate air quality management plans will be implemented as specified above to 6 
ensure that exceedances do not occur.  7 
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At the Site C dam and generating station, mitigation measures to reduce total 1 
suspended particulates and particulate matter will include the following: 2 


• Installation of baghouses at concrete batch plants and crushers  3 


• Installation of silos for fly ash, cement, and aggregate at the concrete batch plants  4 


• Retention of vegetation barriers where practical. 5 


Since PM exceedances were predicted to occur up to 39% of the time at the proposed 6 
north camp site location, (and 1% of the time at the south camp site and less than 1% of 7 
the time at one residence) a monitoring plan will be developed that includes the 8 
following: 9 


• Confirm locations of emission sources at these sites and conduct detailed air quality 10 
modelling 11 


• Based on modelling results, identification of locations and installation of PM2.5, PM10, 12 
wind speed, and wind direction monitors on the north and south bank. 13 


Based on monitoring results, a list of measures will be developed prior to construction, 14 
with the objective of siting the north and south camp sites outside of areas of 15 
exceedances.  16 


The requirements of Project management plans will be included in the contract tendering 17 
process so the contractors can plan and budget for any change in operations if real-time 18 
monitoring indicates elevated levels at sensitive locations.  19 


With the implementation of the above mitigation measures, no exceedances in ambient 20 
air quality objectives, and no residual effects on human health are anticipated.  21 


33.4.5 Effects Assessment – Construction – Change in Noise and Vibration 22 
and Effect on Human Health  23 


The potential to adversely affect human health was assessed by taking into account the 24 
potential for the Project to result in changes to noise and vibration (refer to Volume 2 25 
Appendix M Noise and Vibration Technical Study for details on noise and vibration 26 
modelling results, as well as assumptions and limitations of the modelling program). 27 


Exceedances of BCOGC guidelines for noise levels would potentially occur during 28 
construction of the following Project components: 29 


• Site C dam site, generating, station and spillways (including 85th Avenue Industrial 30 
Lands) 31 


• Site C reservoir preparation and filling (including Hudson’s Hope Shoreline 32 
Protection) 33 


• Transmission line to Peace Canyon 34 


• Quarried and excavated materials source development 35 


• Highway 29 realignment 36 


• Access road development  37 
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33.4.5.1 Site C Dam, Generating Station, and Spillways (including 1 
85th Avenue Industrial Lands) 2 


Changes in noise level greater than 3 dBA and levels higher than the BCOGC guidelines 3 
would occur during both Year 3 and 5 of construction. Predicted changes in noise levels 4 
at receptor locations are shown in Table 33.21. 5 


Table 33.21 Predicted Changes in Noise Levels at Receptor from Site C Dam Site 6 
Activities 7 


Noise Receptor a 


Predicted 
Sound 


Level at 
Receptor 


Ambient 
Sound 
Level 


Cumulative 
Sound 
Level b 


Change 
in Sound 


Level 


BCOGC 
Guidelines 


Sound Level 


Meets 
BCOGC 


Guideline 


(dBA) (dBA) (dBA) (dBA) (dBA) (Y/N) 


Year 3 – Daytime 
DS_NR2 49.6 48 51.9 2.5 53 Y 
DS_NR3 53.4 48 54.5 3.3 53 N 
DS_NR4 48 48 51.0 2.2 53 Y 
DS_NR5 49.5 48 51.8 2.7 53 Y 
DS_NR6 40.7 48 48.7 0.9 53 Y 
DS_NR8 47.4 48 50.7 1.8 53 Y 
DS_NR9 46.5 48 50.3 1.8 53 Y 
DS_NR10 41.5 48 48.9 0.8 53 Y 
Year 3 – Nighttime 
DS_NR1 19.2 43 43 0 43 Y 
DS_NR2 26.2 38 38.3 0.3 43 Y 
DS_NR3 15.3 38 38 0 43 Y 
DS_NR4 25.7 38 38.2 0.2 43 Y 
DS_NR5 33.6 38 39.3 1.3 43 Y 
DS_NR6 29.8 38 38.6 0.6 43 Y 
DS_NR8 35 38 39.8 1.8 43 Y 
DS_NR9 33.7 38 39.4 1.4 43 Y 
DS_NR10 37 38 40.5 2.5 43 Y 
Year 5 – Daytime 
DS_NR2 53.5 48 54.6 6.6 53 N 
DS_NR3 50.7 48 52.6 4.6 53 Y 
DS_NR4 50.7 48 52.6 4.6 53 Y 
DS_NR5 51.6 48 53.2 5.2 53 N 
DS_NR6 40.9 48 48.8 0.8 53 Y 
DS_NR8 48.5 48 51.3 3.3 53  
DS_NR9 45.2 48 49.8 1.8 53 Y 
DS_NR10 42.6 48 49.1 1.1 53 Y 
Year 5 – Nighttime 
DS_NR2 43.9 38 44.9 6.9 43 N 
DS_NR3 46.0 38 46.6 8.6 43 N 
DS_NR4 46.2 38 46.8 8.8 43 N 
DS_NR5 43.1 38 44.3 6.3 43 N 
DS_NR6 32.4 38 39.1 1.1 43 Y 
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Noise Receptor a 


Predicted 
Sound 


Level at 
Receptor 


Ambient 
Sound 
Level 


Cumulative 
Sound 
Level b 


Change 
in Sound 


Level 


BCOGC 
Guidelines 


Sound Level 


Meets 
BCOGC 


Guideline 


(dBA) (dBA) (dBA) (dBA) (dBA) (Y/N) 


DS_NR8 41.2 38 42.9 4.9 43 Y 
DS_NR9 40.5 38 42.4 4.4 43 Y 
DS_NR10 38.4 38 41.2 3.2 43 Y 
NOTES: 1 
a Receptor locations are illustrated in Figures 4.1.1, 4.1.2, 4.1.3, and 4.1.5 of Volume 2 Appendix M Noise and Vibration 2 


Technical Data Report  3 
b Cumulative sound levels are the logarithmic addition of the Overall Predicted Sound Levels and Calculated Ambient 4 


Sound Levels 5 
Source: Volume 2 Appendix M Noise and Vibration Technical Data Report 6 


Sound level contours for the Site C dam site scenario in Year 5 are outlined in 7 
Figures 4.1.1, 4.1.2, 4.1.3, and 4.1.5 of Volume 2 Appendix M Noise and Vibration 8 
Technical Data Report).  9 


Noise from Site C dam and generation station construction activities would contribute to 10 
elevated residential noise levels, with the primary noise sources being excavation and 11 
material handling at the 85th Avenue Industrial Lands and materials deliveries along Old 12 
Fort Road.  13 


Daytime noise levels in construction in Year 3 related to Site C dam site construction 14 
activities would comply with the guideline criteria at most receptors, including the 15 
nighttime deliveries on Old Fort Road. One receptor (DS_NR3) will experience some 16 
ongoing noise exceedances during daytime hours. With the exception of DS_NR3, 17 
changes in existing daytime noise levels for those receptors adjacent to the 18 
85th Industrial Lands (representative receptors DS_NR2 and DS_NR3) and along 19 
Wiltse Drive (DS_NR4 and DS_NR5) are just under 3 dBA (changes would be 20 
noticeable, as they are above the 3 dBA range). Nighttime noise levels in construction 21 
Year 3 would comply with BCOGC guidelines.  22 


Daytime noise levels in Year 5 related to construction activities would generally comply 23 
with the BCOGC guidelines at most receptors. Although receptors DS_ NR2 and 24 
DS_NR5 would experience cumulative noise effects from traffic on Old Fort Road and 25 
the 85th Avenue Industrial Lands, the guideline exceedances that would occur are due to 26 
increased activity at the latter site. The change in daytime noise levels would be in the 27 
noticeable range for DS_NR2, DS_NR3, DS_NR4 and DS_NR5. Nighttime noise levels 28 
at the 85th Avenue Industrial Lands and along Wiltse Drive would exceed nighttime 29 
BCOGC guidelines, with changes of up to 9 dBA occurring.  30 


Without mitigation, exceedances of BCOGC guidelines at the identified receptor 31 
locations could potentially affect human health.  32 


Blasting is also planned within the Site C dam site construction area. The airborne 33 
vibration calculations indicate that Lpeak levels would be below the 120 dBL NPC-119 34 
Cautionary Limit within 16 m of the blast, and would reduce to 82 dBL at the boundary of 35 
the LAA. No receptors would experience airborne vibration above the NPC-119 36 
Cautionary Limit and, as a result, there would be no effects on human health. 37 


Project clearing activities are transient, and the nature of clearing work is such that 38 
activities would occur in relatively small areas within the Project activity zone at various 39 
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points in time. Clearing activity would result in noise levels that exceed daytime 1 
guidelines when the clearing activity takes place within 500 m of residential receptors 2 
(Table 33.22). 3 


No nighttime clearing activity is expected (receptors are identified in Figure 4.1.7 in 4 
Volume 2 Appendix M Noise and Vibration Technical Data Report. Table 4.1.11 in 5 
Volume 2 Appendix M Noise and Vibration Technical Data Report shows the receptors 6 
where BCOGC guidelines would be exceeded). Clearing activity would occur over 7 
several years, but the actual activity would be localized, moving throughout the Site C 8 
reservoir area in that time. The expected duration of clearing activity within 500 m of any 9 
residences would be only a few days in most cases. 10 


The temporary duration of noise level exceedances from clearing activities would be 11 
such that no effects to human health are anticipated. 12 


Table 33.22 Predicted Noise Levels for Clearing 13 


Day (dBA) Distance from Clearing Boundary (m) 


50 100 200 500 1000 1500 


East 56.4 54.9 52.6 48.1 43.2 39.5 
North 57.8 56.1 53.7 48.8 43.7 39.9 
South 67.5 63.6 59.3 52.3 46.1 41.8 
West 44.0 42.6 41.1 38.1 34.9 32.2 
NOTE: 14 
Source: Volume 3 Appendix M Noise and Vibration Technical Data Report 15 


33.4.5.2 Site C Reservoir Preparation and Filling  16 


Hudson’s Hope shoreline protection would be located along the Site C reservoir at the 17 
foot of the slope below the community of Hudson’s Hope, downslope from the nearest 18 
homes.  19 


There are a number of residences located near the proposed shoreline protection. 20 
Four receptors representative of all the homes within 1.5 km were used to evaluate 21 
noise levels (Table 33.23). Figure 4.1.11 in Volume 2 Appendix M Noise and Vibration 22 
Technical Data Report shows the noise contours for construction of Hudson’s Hope 23 
shoreline protection. Results indicate that during the start of construction, the nearest 24 
residences would experience noise levels that exceed the BCOGC daytime guidelines 25 
by up to 10 dBA. Sound levels may be less towards the end of construction of the 26 
shoreline protection, due to a reduction in the intensity of activity on-site.  27 
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Table 33.23 Daytime Predicted Noise Levels at Receptors Near Hudson’s Hope 1 
Shoreline Protection During Construction  2 


Noise 
Receptor 


Predicted 
Sound 


Level at 
Receptor 


(dBA) 


Ambient 
Sound 


Level (dBA) 


Cumulative 
Sound 


Level (dBA) 


Changes in 
Sound 


Level (dBA) 


PSL 
Guideline 


(dBA) 


Meets 
BCOGC 


Guideline 
(Y/N) 


HH_1 58.8 53 59.8 6.8 58 N 
HH_2 58.9 53 59.9 6.9 58 N 
HH_3 65.5 53 65.7 12.7 58 N 
HH_4 67.4 53 67.6 14.6 58 N 
NOTE: 3 
Source: Volume 3 Appendix M Noise and Vibration Technical Data Report 4 


33.4.5.3 Transmission Line to Peace Canyon 5 


Receptors potentially affected are those located near the Hudson’s Hope substation 6 
connection and First Nations habitation use areas along the length of the transmission 7 
line corridor. Identified residences near Hudson’s Hope substation are more than 1 km 8 
from the right-of-way. 9 


Change in noise levels would occur as a result of equipment usage for installing the 10 
tower foundations and helicopter use for tower erection. However, noise levels at 11 
receptors would comply with the BCOGC guidelines during tower foundation 12 
construction activity (refer to Figure 4.1.10 in Volume 2 Appendix M Noise and Vibration 13 
Technical Data Report), and no changes in noise levels greater than 3 dBA are 14 
expected. As a result, no effects on human health are anticipated. 15 


Noise exceedances due to helicopter usage would occur if transmission line towers 16 
(location of helicopter hovering) are within 100 m of receptors, or if helicopters would be 17 
required to land within 400 m of a receptor; however, helicopter usage in these areas 18 
would be of short duration, with 20 minutes being the longest expected duration, several 19 
times a day. Due to the short duration of changes to noise levels as a result of helicopter 20 
usage, no effects on human health are anticipated. 21 


33.4.5.4 Quarried and Excavated Material Source Development 22 


No residences were identified within the LAA for noise and vibration for any of the quarry 23 
or borrow areas. Campgrounds are located outside but near the Wuthrich and West Pine 24 
Quarry noise and vibration LAA boundaries (refer to Figure 4.1.5 in Volume 2 25 
Appendix M Noise and Vibration Technical Data Report).  26 


Model results indicate that BCOGC Guidelines at 1.5 km from quarries and pits would be 27 
met, and changes to ambient sound level would be 3 dBA or less.  28 


For quarries where blasting would be required, airborne vibration is estimated to be 29 
below the 120 dBL ONMOE criteria within 13 m of the blast and would be reduced to 30 
76 dBL at 1.5 km LAA boundary. This indicates that, even though the blasting noise 31 
value is considered compliant, blasts are expected to be distinguishable from other 32 
background or Project-generated sounds, both within and outside the noise and vibration 33 
LAA. No effects on human health are anticipated. 34 
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33.4.5.5 Highway 29 Realignment 1 


The Highway 29 realignment is a transient activity that will move over the various 2 
segments of highway to be constructed. This activity would occur over several time 3 
periods. 4 


The general results for road/bridge construction and borrow pits for the Highway 29 5 
realignment are provided in Table 33.24 and Figure 4.1.8 in Volume 2 Appendix M Noise 6 
and Vibration Technical Data Report. The results north of the general activity are 7 
representative of cut/fill and grading activity. The results south of the activity are 8 
representative of bridge construction activity. Noise levels would be compliant with 9 
BCOGC guidelines at greater than 500 m from the cut/fill and grading activity.  10 


Table 33.24 Predicted Noise Levels at Set Distance from Highway Construction 11 
Activities 12 


Day (dBA) Distance from Construction Boundary (m) 


50 100 200 500 1000 1500 


East 61.4 42.9 55.6 49.4 58.7 38.5 
South 56.6 53.8 50.3 44.1 38.9 35.2 
NOTE: 13 
Source: Volume 2 Appendix M Noise and Vibration Technical Data Report 14 
For bridge construction activity, increased sound levels in exceedance of BCOGC 15 
guidelines would occur at receptor sites within 200 m from the activity. Bridge 16 
construction activity would be relatively stationary, with mobile equipment moving about 17 
a fixed area, and may occur over a period of one to two years. Any exceedances 18 
occurring at these receptors could potentially affect receptor human health. 19 


During construction of the roads, “cut and fill” or earthwork activity to move material to 20 
and from the alignment, as well as grading and paving, are expected to result in 21 
increased noise levels. Off-road vehicles moving along the alignment would generate 22 
noise levels that would exceed BCOGC guidelines at residences up to 500 m away for a 23 
few weeks during construction. Given the short duration of elevated noise levels near 24 
any particular receptor and the intermittent nature of noise level within that time frame, 25 
the potential for annoyance or long-term exceedance of daytime noise guidelines would 26 
be negligible. No effects on human health are anticipated.  27 


Projected changes in noise levels from Highway 29 realignment construction activities 28 
are summarized in Table 33.25 (receptors are shown in Figure 4.1.9 in Volume 2 29 
Appendix M Noise and Vibration Technical Data Report).  30 
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Table 33.25 Daytime Predicted Noise Levels at Receptors from Highway 29 1 
Realignment Construction Activities 2 


Noise 
Receptor 


Distance 
to Activity 
Boundary 


(m) 


Predicted 
Sound 


Level at 
Receptor 


(dBA) 


Ambient 
Sound 


Level (dBA) 


Cumulative 
Sound 
Level a 


(dBA) 


Change in 
Ambient 
Sound 


Level (dBA) 


PSL 
Guideline 


(dBA) 


Meets 
BCOGC 


Guideline 
(Y/N) 


HWY_1 25.0 64.2 55 64.7 9.7 60 N 
HWY_2 0.0 76.6 50 76.6 26.6 55 N 
HWY_3 0.0 69.5 50 69.5 19.5 55 N 
HWY_4 78.0 60.1 50 60.5 10.5 55 N 
HWY_5 129.0 57.4 55 59.4 4.4 60 Y 
HWY_6 329.0 50.7 55 56.4 1.4 60 Y 
HWY_7 160.0 56.0 50 57.0 7.0 55 N 
HWY_8 681.0 44.0 55 55.3 0.3 60 Y 
HWY_9 495.0 47.1 55 55.7 0.7 60 Y 
HWY_10 374.0 49.6 55 56.1 1.1 60 Y 
HWY_11 51.0 62.0 55 62.8 7.8 60 N 
HWY_12 149.0 56.5 50 57.4 7.4 55 N 
HWY_13 281.0 52.0 50 54.1 4.1 55 Y 
HWY_14 270.0 52.3 50 54.3 4.3 55 Y 
HWY_15 6.0 66.3 50 66.4 16.4 55 N 
HWY_16 17.0 65.0 50 65.1 15.1 55 N 
HWY_17 6.0 66.3 50 66.4 16.4 55 N 
HWY_18 33.0 63.5 50 63.7 13.7 55 N 
HWY_19 151.0 56.4 50 57.3 7.3 55 N 
HWY_20 99.0 58.9 50 59.4 9.4 55 N 
HWY_21 1492.0 35.3 50 50.1 0.1 55 Y 
HWY_22 0.0 68.6 50 68.7 18.7 55 N 
NOTES: 3 
a Cumulative sound levels are the logarithmic addition of the Overall Predicted Sound Levels and Calculated Ambient 4 


Sound Levels 5 
Source: Volume 2 Appendix M Noise and Vibration Technical Data Report 6 
Site C dam site construction data were used to evaluate potential changes in receptor 7 
noise levels due to Project-related traffic. Results (based on traffic modelling for the 8 
worst-case scenario, which was construction Year 7) indicate that a just noticeable 9 
difference in noise level (approximately 3 dBA) may occur for three receptors during 10 
daytime hours due to Project traffic volumes (refer to Table 4.1.5 in Volume 2 11 
Appendix M Noise and Vibration Technical Data Report). As this occurs during one year 12 
of the construction phase, long-term changes in noise levels of more than 3 dBA at 13 
receptors would not occur, and human health effects are not anticipated.  14 


33.4.5.6 Construction Access Road Development 15 


Access road noise was considered within the assessment of construction of the Site C 16 
dam site and Hudson’s Hope shoreline protection (Sections 33.5.6.1 and 33.5.6.2). The 17 
changes in highway operation noise levels during Site C dam site construction indicate 18 
that changes in noise levels near any major highway would not exceed BCOGC 19 
guidelines. Other access roads from quarries or borrow pits to the main highways would 20 
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experience changes that are noticeable (> 3 dBA) or noise levels that exceed the 1 
BCOGC Guidelines. In these instances, The Noise Management Plan for the Site C dam 2 
site access road would be applicable to any access roads where residences are present. 3 


33.4.5.7 Summary of Receptor Sites with Exceedances 4 


Table 33.25 summarizes the receptor sites where BCOGC noise guidelines would be 5 
exceeded, with the potential for exceedances to affect human health at these receptor 6 
sites.  7 


Table 33.26 Summary of Receptor Sites where BCOGC Noise Guidelines would 8 
be Exceeded 9 


Project Component 
and Activity Source Description Affected Receptor 


Description of Change 
(dBA) 


C
um


ul
at


iv
e 


So
un


d 
Le


ve
l 


A
m


bi
en


t S
ou


nd
 


Le
ve


l 


C
ha


ng
e 


in
 


So
un


d 
Le


ve
l 


Quarry and Excavated Material Source Development 


85th Avenue Industrial 
Lands 


Till excavation, 
loading and 
conveyor 


DS_NR2, DS_NR3, 
homes along 100st and 
Wiltse Dr. (DS_NR4 and 
DS_NR5) 


44.3 – 
54.9 35–48 6.5 –


8.8 


Site C Reservoir 
Clearing activity in the 
Site C reservoir 


Site C reservoir 
Clearing (daytime) 


Receptors within 500 m 
of clearing activity 


52.0 –
67.5 55–58 6.0 – 


24.0 


Hudson’s Hope 
Shoreline Protection 


Off-road heavy 
equipment 


Receptors along the top 
of the slope, above the 
berm 


59.8 –
67.6 53 6.8-14.


6 


Highway 29 Realignment 
Construction of new 
alignment (earthwork, 
cut and fill) 


Off-road heavy 
equipment Receptors within 500 m 50.2 – 


68.7 55–58 7.0 – 
19.5 


Construction of bridges 
Heavy equipment, 
off-road or 
generators 


Receptors within 200 m 50.2 – 
68.7 55–58 7.0 – 


19.5 


NOTE: 10 
Source: Volume 2 Appendix M Noise and Vibration Technical Data Report 11 


33.4.6 Mitigation Measures – Change in Noise and Vibration  12 


33.4.6.1 Site C Dam, Generating Station, and Spillways  13 


85th Avenue Industrial Lands Noise Management Plan 14 


While changes to noise levels in Year 3 of construction identify the need for noise 15 
controls for one receptor, the change in noise levels would occur year over year when 16 
the 85th Avenue Industrial Land site is in operation.  17 
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A Noise and Vibration Management Plan will be developed and will include the following: 1 


• Traffic on the roadways will be scheduled to avoid “bunch up” activity. This will 2 
include spacing out material deliveries throughout the day, such that truck traffic 3 
would result in short, but noticeable, increases in sustained noise levels. 4 


• Enact a “no engine compression brake” policy within 2 km of a residence 5 


• Enact a “no free-swinging tailgate” policy so highway dump trucks do not use brake 6 
jerks to swing their gates into the body (commonly done to loosen stuck material 7 
inside the bed) 8 


• All equipment will be kept in good repair and be fitted with standard 9 
silencers/mufflers 10 


• Use of ambient adjustable and low-frequency tone backup alarms during the daytime 11 
and nighttime 12 


• Communication plan for neighbouring residents, including: 13 


o Notification to residents close to the 85th Avenue Industrial Lands (resident NR2 – 14 
the home immediately northwest of the 85th Avenue Industrial Lands site, and 15 
NR3 – the 100 Street receptor) of the timing of construction of site berms and 16 
fencing, which will result in noise for several weeks to a few months. Providing 17 
nearby residents with the timelines for completion of the berm and fencing will 18 
communicate that initial noise levels will be reduced once the berms and fencing 19 
are in place. Once the noise berm is completed, noise levels at all receptors are 20 
expected to comply with the BCOGC noise guideline values. 21 


• Mitigation of noise levels from the increased nighttime activity at the 85th Avenue 22 
Industrial Lands during Year 5 at affected receptors will include:  23 


o A combination of perimeter berms for the site and localized acoustic barriers to 24 
the conveyor hopper 25 


o Adding an enclosure to the on-site portion of the conveyor  26 


o Silent backup alarm systems (sensor/light combinations) in concert with fitting 27 
nighttime heavy equipment with upgraded silencers 28 


Implementation of these mitigation measures will reduce noise levels at receptor 29 
locations to comply with the BCOGC noise guidelines. A noise monitoring program will 30 
be implemented to monitor the effectiveness of the above mitigation.  31 


Clearing Activities 32 


In relation to clearing, a notification plan will be developed for residents within 500 m of 33 
clearing activity to inform them of the proximity of the clearing activity, the expected 34 
schedule, and expected duration of the noise event. 35 


For receptors at zero distance (inside the activity zones) and receptors less than 50 m 36 
from activity, a specialized management plan will be developed in collaboration with 37 
affected receptor sites (residences). This could potentially involve temporarily relocation.  38 


33.4.6.2 Site C Reservoir Preparation and Filling  39 


The terrain along the proposed Hudson’s Hope Shoreline Protection indicates that 40 
secondary acoustic berms would not be a practical solution to address potential 41 
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exceedances in BCOGC noise guidelines at receptors located at the top of the slope. 1 
However, should extended periods (several weeks) of increased noise levels occur at 2 
these receptors, temporary vertical noise barriers would be used in residents’ yard to 3 
control noise levels. A model refinement will be conducted (after the contractor has been 4 
selected, but prior to finalizing mitigation parameters) to verify the potential for 5 
exceedances and to determine which noise sources may be dominant. A noise 6 
monitoring plan will be implemented to verify the effectiveness of any selected controls, 7 
determine the effect of equipment noise, and adjust noise mitigation measures if 8 
required.  9 


Implementation of these mitigation measures will ensure that noise levels at receptor 10 
locations comply with the BCOGC noise guidelines.  11 


33.4.6.3 Highway 29 Realignment  12 


For bridge construction activity, temporary barriers and/or portable enclosures or walls 13 
will be implemented to mitigate noise levels at receptors where exceedances would 14 
occur. A notification plan will be implemented, informing residences of the expected 15 
schedule and duration of construction activities and noise events. 16 


Annoyance to receptors due to road construction noise (cut and fill activity) will be 17 
minimized through a notification plan. Further controls such as a barrier or berms are not 18 
considered practical, due to the temporary nature of elevated noise levels.  19 


A monitoring plan will be implemented to determine the actual noise levels related to cut 20 
and fill equipment (and activities) once a contractor has been selected, and to identify 21 
appropriate mitigation measures if warranted.  22 


Implementation of these mitigation measures will reduction noise levels at receptor 23 
locations to comply with the BCOGC noise guidelines for receptors 50 m from the 24 
Project activity zone (receptors within 50 m or zero distance are inside the Project 25 
activity zones and will be temporarily relocated).  26 


33.4.7 Effects Assessment – Operations – Change in Electric and Magnetic 27 
Fields and Effect on Human Health  28 


The potential to adversely affect human health was assessed by taking into account the 29 
potential for the Project to results in changes to EMF.  30 


Changes in EMF that could potentially affect human health were identified during 31 
operations of the transmission line to Peace Canyon. EMF levels were calculated for the 32 
proposed 500 kV transmission lines at average conductor height. Magnetic fields were 33 
calculated at maximum load under normal operating conditions (Table 33.27).  34 
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Table 33.27 Comparison of Calculated Electric and Magnetic Field Levels for the 1 
138-kV and 500-kV Transmission Lines  2 


Line On Right-of-Way At Right-of-Way 
Edge 


25 m from  
Right-of-Way 


Edge 


50 m from  
Right-of-Way 


Edge 


Electric Field Levels (kV/m) 
138 kV 0.72 0.53 0.14 0.05 
500 kV 5.39 2.23 0.52 0.20 


Magnetic Field Levels (mG) 
138 kV 22.88 16.91 3.35 1.29 
500 kV 73.40 29.67 11.41 6.03 


NOTE: 3 
Source: Exponent (2012a) 4 
The EMF levels calculated for the proposed 500 kV transmission lines would be higher 5 
than the EMF levels for the existing 138 kV transmission lines (baseline); however, 6 
electric field levels at the right-of-way edge, 25 m from the right-of-way edge and 50 m 7 
from the right-of-way edge would be below the electric field limits, per ICNIRP and ICES 8 
guidelines. The electric field levels on the right-of-way may produce small shocks to 9 
ungrounded persons who touch grounded objects and vice versa, but these would not 10 
be harmful. The maximum electric field levels at the centre and near the edge within the 11 
right-of-way would be below the 10 kV/m ICES limit, but in a portion of this area, levels 12 
would reach 5.4 kV/m, which is above the 4.2 kV/m ICNIRP limit. This level is predicted 13 
to occur in a zone less than 20 m wide, centred at 40 m from the centre line. However, a 14 
5.4 kV/m level would still be below 9.2 kV/m, above which the ICNIRP Basic Restriction 15 
might be exceeded.  16 


The calculated magnetic fields levels on the right-of-way, at the right-of-way edge, 25 m 17 
from the right-of-way edge and 50 m from the right-of-way edge will be below the 18 
magnetic field limits for the general public in both the ICNIRP and ICES guidelines.  19 


The potential exposure levels of electric and magnetic fields are sufficiently low that 20 
even on the right-of-way, the exposure limits (that is the Basic Restrictions, 21 
recommended by ICNIRP and ICES) would not be exceeded. No adverse health effects 22 
associated with exposures above the Basic Restrictions would occur.  23 


33.4.8 Mitigation Measures – Change in Electric and Magnetic Fields and 24 
Effect on Human Health  25 


Given that predicted EMF levels are below both the ICNIRP and ICES guidelines, and 26 
that few known human receptors are located within LAA, mitigation is not required. In 27 
compliance with the British Columbia Utilities Commission, BC Hydro will continue to 28 
review current status of research regarding the potential for health effects from exposure 29 
to EMF, including changes in guidelines developed by the World Health Organization, 30 
ICNIRP, ICES, Health Canada and other relevant agencies. BC Hydro will continue to 31 
disseminate public information on EMF. BC Hydro also maintains a webpage containing 32 
current information on electric and magnetic fields and health at 33 
http://www.bchydro.com/safety/neighbourhood/electric_magnetic_fields.html. 34 
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33.4.9 Effects Assessment – Operations – Change in Country Foods and Effect 1 


on Human Health 2 


The potential to adversely affect human health was assessed by taking into account the 3 


potential for the Project to results in change in country foods – reduced consumption and 4 


methylmercury concentrations in fish consumed by humans (refer to Volume 2 5 


Appendix J Mercury Technical Data Reports Part 2 Mercury Human Health Risk 6 


Assessment for details on predictive modelling results, assumptions, and uncertainties). 7 


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 9 


occurring in predatory fish. The Mercury Human Health Risk Assessment focused on the 10 


potential risks associated with consumption of bull trout and rainbow trout, since 11 


available data indicate that of the fish species most commonly consumed by humans, 12 


these species would be the most abundant during the first decade of project operations. 13 


In addition, bull trout have the highest baseline mercury concentrations of all trout 14 


species tested within the changes in country foods – methylmercury in fish LAA. Also, 15 


although bull trout may not be as commonly consumed as other trout species, the result 16 


for bull trout represent an upper limit on potential risks associated with consuming bull 17 


trout of any species. While the Mercury Human Health Risk Assessment includes risk 18 


estimates for consumption of goldeye and walleye, these species are not expected to be 19 


abundant or resident in the proposed Site C reservoir (upstream of the Site C dam site). 20 


Therefore, they are unlikely to experience the same degree of increase in mercury as 21 


other fish species. It is also unlikely that these species would be captured and consumed 22 


as frequently by humans as other species. Through application of an exposure and 23 


health risk methodology, the number of meals of different species of fish obtained from 24 


the Peace River and tributaries that different population groups can consume per week 25 


without exceeding Health Canada’s maximum recommended level of exposure (stated 26 


as provisional tolerable daily intake or pTDI) for methylmercury were identified.  27 


Fish serving size and body weight were standardized so that exposure estimates could 28 


be compared to Health Canada’s guidelines (Table 33.28). The values applied were 29 


based on a Health Canada review of fish portion sizes among Canadian fish eaters 30 


(Health Canada 2007). The exception was for adult group, where the values applied 31 


assumed a fish serving size for adults of 163 g per serving (the maximum average fish 32 


serving size reported by recent surveys of provincial and local First Nations) was higher 33 


than the 150 g per meal recommended by Health Canada. The use of a fish serving size 34 


of 163 g for adults takes into account information about adult serving sizes applicable to 35 


local sport and subsistence fish consumers (Chan et al 2011)  (see Volume 2 Appendix 36 


J2, pages 23-24 for further information). 37 
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Table 33.28 Standard Fish Meal Portion Size by Population Group 1 


Receptor 


Fish Meal Portion Size a 


Toddler 
7 months – 


4 years 


Child 
5 – 11 
years 


Teen 
12 – 19 
years 


Adult 
≥ 20 


years 


Assumed fish meal portion size (grams/meal) for  
Project mercury health risk assessment 


75 125 150 163 


Reported fish meal portion size (grams/meal) 


 First Nations Food, Nutrition and Environment 
Study (grams/meal) b N/A N/A N/A 163 


 Health Canada (grams/meal) c 75 125 150 150 
 Health Canada recommendation for First Nations 


fish consumption (grams/day) d 95 170 200 220 


NOTES: 2 
a Fish meal portion size for infants (0–6 months) were not derived, as data on average serving size of fish were not 3 


available for this life stage and it is assumed that infants are either breast-fed or formula-fed 4 
b Chan et al. (2011) 5 
c Health Canada (2007) 6 
d Health Canada (2009b) 7 
N/A – not applicable 8 
Source: Volume 2 Appendix J Mercury Technical Reports Part 2 Mercury Human Health Risk Assessment 9 
The human health risk assessment results were based on the forecast peak methylmercury 10 
concentrations in fish that would be experienced 53–8 years after inundation. Methylmercury 11 
concentrations are expected to gradually decline from these peak levels over time, with a 12 
return to baseline condition within 10 – 15 years after the peak, concentrations over a 10- to 13 
20-year perioddepending on species. Therefore, the risk estimates as identified in the 14 
mercury human health risk assessment would also correspondingly start to diminish 53–15 
8 years after inundation depending on species.  16 


The results of the human health risk assessment are also based on a predicted 17 
post-inundation peak methylmercury concentrations in fish, which will be four times 18 
higher than baseline methylmercury concentrations (refer to Section 11.9 Methylmercury 19 
in Volume 2 Section 11 Environmental Background). A value of four times the baseline 20 
was used to ensure that the risk assessment was sufficiently conservative to recognize 21 
that some larger fish may have higher mercury concentrations. Therefore, the input 22 
values for post-inundation peak methylmercury concentrations for the Site C reservoir 23 
are the average total mercury concentrations recently measured in fish samples from the 24 
LAA multiplied by four. 25 


Methylmercury concentrations may increase in some fish downstream of the Site C dam site 26 
such as walleye and goldeye. Fish downstream could migrate upstream to preferentially feed 27 
on fish entrained out of the Site C reservoir through turbines, resulting in their exposure to 28 
fish with elevated methylmercury concentrations. Assessments results estimated that 29 
mercury concentrations in fish downstream of the Site C dam would double from baseline 30 
(refer to Section 11.9 Methylmercury in Volume 2 Section 11 Environmental Background). 31 


Results are presented by species for post-inundation period of peak methylmercury 32 
concentration levels (with comparison to baseline or pre-inundation conditions) for the 33 
different age groups as defined by Health Canada (Table 33.29). Since it was estimated 34 
that methylmercury concentrations in fish in the Site C reservoir would, at peak levels, 35 
be four times higher than baseline concentrations, the maximum number of servings of 36 
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fish from the Site C reservoir that could be consumed without exceeding Health 1 
Canada’s PTDI for methylmercury would decrease by a factor of four. The following are 2 
estimated consumption frequencies for fish species within the Site C reservoir: 3 


 Bull trout – Adults could consume between two (women of child-bearing age) and 4 
five servings per week (all other adults) of bull trout without exceeding Health 5 
Canada’s pTDI for methylmercury. Toddlers and children, the most sensitive age 6 
groups, could consume one serving per week of bull trout without exceeding Health 7 
Canada’s pTDI for methylmercury.  8 


 Rainbow trout – Adults could consume between three (women of child-bearing age) 9 
and eight servings per week (all other adults) of rainbow trout without exceeding 10 
Health Canada’s pTDI for methylmercury. Toddlers and children could consume two 11 
to three servings of rainbow trout per week without exceeding Health Canada’s pTDI 12 
for methylmercury. 13 


 Mountain whitefish – Consumption frequency of mountain whitefish within the 14 
proposed reservoir would remain high, ranging between two (toddlers) and nine 15 
meals per week (adults).  16 


In relation to consumption of fish from downstream of the Site C dam, goldeye and 17 
walleye do migrate within the Peace River below the Site C dam. With a projected 18 
doubling of mercury concentrations in these downstream species at peak (compared to 19 
baseline), women of child-bearing age could consume one serving a week, while other 20 
adults could consume three servings a week. Toddlers could consume about half a 21 
serving a week of goldeye without exceeding Health Canada’s pTDI for methylmercury. 22 
Similar results were found for walleye.  23 


Bull trout are predicted to be present downstream of the proposed Site C dam. At peak 24 
post-impoundment mercury levels, women of child-bearing age could consume four 25 
servings a week, other adults could consume nine servings a week, and toddlers could 26 
consume two serving a week of bull trout from the Peace River downstream of the Site C 27 
dam without exceeding Health Canada’s pTDI for methylmercury.  28 


There are no data on pre-impoundment concentrations of mercury in lake trout or from 29 
northern pike from the Peace River downstream of the Site C dam site. However, 30 
assuming these species may have similar pre-impoundment mercury concentrations as 31 
bull trout, at peak post-inundation mercury levels, women of child-bearing age could 32 
consume five servings a week. Other adults could consume 11 servings a week, while 33 
toddlers could consume two servings a week of lake trout or northern pike from the 34 
Peace River downstream of the Site C dam without exceeding Health Canada’s pTDI for 35 
methylmercury.  36 


The above results indicate that commonly consumed species of fish could be continued 37 
to be consumed by even the most sensitive age group at least twice a week without 38 
exceeding Health Canada’s pTDI for methylmercury. Comparing these results to 39 
reported baseline consumption frequencies of fish caught in the LAA (which indicate a 40 
relatively low frequency), it is anticipated that people will not be required to change the 41 
frequency of consumption of fish that are caught from the LAA. It is noted that fish is 42 
highly nutritious, and consumption of fish has been shown to protect health and promote 43 
healthy development. Avoiding fish consumption due to a perceived heath risk could 44 
result in negative health effects (i.e., replacement of country foods with store-bought 45 
foods and reduction in health status due to alterations in an already healthy diet).46 
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Table 33.29 Maximum Number of Servings of Fish per Week that can be Consumed without Exceeding Health Canada's 1 
Provisional Tolerable Daily Intake for Methylmercury: Comparison with Health Canada Consumption 2 
Frequencies for other Fish Sources a 3 


Species Location Time Average 


methylmercury 
concentration 


in fish (mg 
MeHg/kg ww) b 


Maximum Number of Servings of Fish Per Week 


Toddler 
7 months – 


4 years 
(based on 
75 g per 
serving) 


Child 
5–11 years 
(based on 
125 g per 
serving) 


Female 
Teen 
12–


19 years 
(based on 
150 g per 
serving) 


Women of 
Childbearing 


Age 
≥ 20 years 
(based on 
163 g per 
serving) 


Male  
Teen 
12–


19 years 
(based on 
150 g per 
serving) 


Other Adult
≥ 20 years
(based on 
163 g per 
serving) 


Bull trout Peace River –  
Site C 


Pre-inundation 0.072 4 5 8 8 18 20
Post-inundation peak 0.288 1 1 2 2 5 5


Peace River – 
Downstream 


Pre-inundation 0.083 4 4 7 7 16 17
Post-inundation peak 0.166332 2 2 3 4 8 9


Rainbow 
trout 


Peace River –  
Site C 


Pre-inundation 0.044 7 8 13 14 30 32
Post-inundation peak 0.176 2 2 3 3 7 8


Lake trout Peace River –  
Site C 


Pre-inundation 0.066 5 6 8 9 20 22
Post-inundation peak 0.264 1 1 2 2 5 5


Mountain 
whitefish 


Peace River –  
Site C 


Pre-inundation 0.039 8 9 14 16 34 37
Post-inundation peak 0.156 2 2 4 4 8 9


Peace River – 
Downstream 


Pre-inundation 0.037 8 10 15 16 35 39
Post-inundation peak 0.148 4 5 8 8 18 19


Goldeye Peace River – 
Downstream 


Pre-inundation 0.238 1.3 2 2 3 6 6
Post-inundation peak 0.476952 0.6 0.8 1 1 3 3


Walleye Peace River – 
Downstream 


Pre-inundation 0.182 2 2 3 3 7 8
Post-inundation peak 0.364728 0.8 1 2 2 4 4


NOTES: 4 
a Results apply to all fish tissue types: muscle, eggs, internal organs, etc. 5 
b Arithmetic means of target size fish  6 
Source: Volume 2 Appendix J Mercury Technical Data Reports Part 2 Mercury Human Health Risk Assessment 7 
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33.4.10 Mitigation Measures – Change in Country Food and Effects on Human 1 
Health 2 


A monitoring program will be implemented to monitor mercury levels in commonly 3 
consumed fish species to identify any changes in mercury concentrations. Details of this 4 
program are included as supplementary information in the Methylmercury Technical 5 
Memo and specified in Section 39 of the EIS.The program will commence during Year 5 6 
of operations (commencement of period of projected peak post-inundation 7 
methylmercury concentrations), and will be undertaken annually up to Year 10 of 8 
reservoir operations (the need for and frequency of monitoring after the tenth year would 9 
be determined pending earlier monitoring results). If changes in mercury concentrations 10 
are higher than predicted, a human health risk analysis may be required (depending on 11 
actual mercury concentrations) to determine if changed mercury concentrations were to 12 
the level that would necessitate a fish consumption advisory to avoid exceedance of 13 
pTDI of mercury.  14 


If monitoring and human health risk analysis results indicate a potential health 15 
risk-related consumption of fish obtained from the LAA, fish consumption advisories 16 
would be implemented, which would include communications to the public and First 17 
Nations of the potential risk of methylmercury exposure at certain consumption levels of 18 
certain fish species for certain population groups. Advisories would include information 19 
about the nutritional benefits of fish consumption, and would identify the species of fish 20 
that should be avoided. Any consumption advisories would be designed and 21 
implemented in accordance with federal and provincial procedures for issuing fish 22 
consumption advisories (Environment Canada, B.C. Ministry of Forests, Lands and 23 
Natural Resource Operations, B.C. Ministry of Health) and in accordance with good 24 
practice, including: 25 


 Communications that are culturally appropriate to Aboriginal groups (including 26 
translation into local Aboriginal languages where required) 27 


 Supporting a collaborative methylmercury monitoring process with Aboriginal and 28 
other communities (e.g., communities providing tissue samples, participation in data 29 
collection and analysis) 30 


 Mechanisms to solicit and respond to comments and questions from local 31 
communities on fish consumption advisory information  32 


33.5 Summary of Effects Assessment and Mitigation 33 
Measures 34 


A summary of potential effects on human health and mitigation measures are shown in 35 
Table 33.30. For human health, mitigation includes monitoring of air and noise 36 
emissions, groundwater quality, and methylmercury concentration in fish to identify any 37 
potential for exceedances in air quality objectives, noise guidelines, potable water quality 38 
guidelines, mercury concentrations in fish and pTDI for mercury, and implementation of 39 
adaptive management processes to ensure that objectives, guidelines, and limits are 40 
met.  41 


Monitoring will be designed to monitor the effectiveness of the measures implemented to 42 
mitigate the adverse effects of the Project. It will be designed to incorporate baseline 43 
data, compliance, and real time where appropriate.  44 
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Table 33.30 Project Effects on Human Health and Mitigation Measures 1 


Potential 
Effect 


Changes to Key 
Aspects 


Project Component Mitigation Measures Monitoring Frequency and Duration Mitigation Effectiveness Responsibility 


Construction 


Effect on 
human 
health 


 


 


 


 


 


 


 


 


 


 


Ambient air 
quality 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Site C Dam, 
generating station, 
and spillways 
(including worker 
accommodation 
sites) 


 Implementation of Air Quality 


Management Plan 


 Baghouses at concrete batch plants 
and crushers 


 Silos for fly ash cement and 
aggregate at concrete batch plants 


 Retain vegetation barriers where 
practical 


 Minimize burning of vegetative 
debris and follow BCMOE Open 
Burning Smoke Control Regulation 
and implement Smoke Management 
Plan 


 Detailed modelling will be 
conducted once the exact locations 
of emission sources are better 
defined. Modelling results will be 
used to determine where to place 
PM2.5 and PM10 monitors on the 
north and south bank. The north 
bank camp and south bank camps 
will be located outside the area of 
exceedance.  


Construction: 2014 – 2022 (daily, during 
periods of active site use) 


 


With the north bank camp and south 
bank camp located outside the area of 
exceedance, concentrations of total 
suspended particulates, PM10, PM 2.5 
would remain below B.C. ambient air 
quality objectives at receptor sites. No 
residual effects on human health. 


BC Hydro and 
contractors 


Site C reservoir 
preparation and 
filling (including 
clearing) 


 Implementation of Air Quality 


Management Plan 


 Minimize burning of vegetative 
debris and follow BCMOE Open 
Burning Smoke Control Regulation 
and implement Smoke Management 
Plan 


With mitigation, no exceedances of 
ambient air quality objectives. No 
residual effects on human health. 
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Potential 
Effect 


Changes to Key 
Aspects 


Project Component Mitigation Measures Monitoring Frequency and Duration Mitigation Effectiveness Responsibility 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Transmission line to 
Peace Canyon 
(corridor and 
clearing 
preparation; vehicle 
operations) 


 Minimize burning of vegetative 


debris and follow BCMOE Open 


Burning Smoke Control Regulation 


and implement Smoke Management 


Plan.  


 Monitoring of air quality associated 
with construction of Hudson’s Hope 
Shoreline Protection. 


2014 – 2022 (during construction period 
for the Hudson’s Hope Shoreline 
Protection) 


 


Construction 
access road 
development and 
Highway 29 
Realignment 


 Implementation of Air Quality 


Management Plan  


 Minimize burning of vegetative 
debris and follow BCMOE Open 
Burning Smoke Control Regulation 
and implement Smoke Management 
Plan 


 Baghouses at crushers 


N/A 


Quarried and 
excavated material 
development 


 Implementation of Air Quality 


Management Plan 


 Minimize burning of vegetative 


debris and follow BCMOE Open 


Burning Smoke Control Regulation 


and implement Smoke Management 


Plan 


 Further screening modelling at 


residence located 1.5 km from West 


Pine Quarry to identify potential 


exceedances at this site; 


implementation of air quality 


management plan at this site; 


management plans as required 


Construction: 2014 – 2022 (daily during 
periods of active site use) 


 


With mitigation, no exceedances of 
ambient air quality objectives. No 
residual effects on human health 
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Potential 
Effect 


Changes to Key 
Aspects 


Project Component Mitigation Measures Monitoring Frequency and Duration Mitigation Effectiveness Responsibility 


 


 


 


 


 


 


 


Noise and 
Vibration 


 


Site C reservoir 
(Hudson’s Hope 
Shoreline 
Protection) 


 Temporary barriers 


 Portable enclosures/barriers 


 Notification program for residents  


 Monitoring of noise levels associated 


with construction of Hudson’s Hope 


Shoreline Protection 


2014–2022 (during construction period 
for the Hudson’s Hope Shoreline 
Protection) 


 


With mitigation, no exceedances of 
BCOGC noise guidelines. No residual 
effects on human health. 


BC Hydro and 
contractors 


 


Highway 29 
Realignment 


 Notification program for residents  


 Noise monitoring program 


Construction: 2014 – 2022 (during 
periods of construction activity) 


 


  


Quarried and 
excavated material 
development (85th 
Ave Industrial 
Lands) 


 Noise and Vibration Management 


Plan 


 Communication Plan for nearby 
residences (85th Avenue Industrial 
Lands) 


 Mitigation of nighttime noise at 85th 
Industrial Lands (perimeter berms 
and acoustic barriers, and portable 
enclosures/barriers to the conveyor 
hopper, silent backup alarms) 


 Noise monitoring at 85th Industrial 
Lands 


Construction: 2014 – 2022 (during period 
of active site use) 


 


Potable and 
recreational 
water quality 


 


 Spill Prevention and Emergency 


Response Plan 


 Erosion Prevention and Sediment 
Control Plan 


 Groundwater Quality Monitoring and 
Management Plan to identify potential 
for groundwater contamination and 
appropriate groundwater protection 
measures  


Well sampling 2014 – 2022 With mitigation, no exceedances of 
drinking water quality guidelines. No 
residual effects on human health 


BC Hydro and 
contractors 
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Potential 
Effect 


Changes to Key 
Aspects 


Project Component Mitigation Measures Monitoring Frequency and Duration Mitigation Effectiveness Responsibility 


 
Country foods – 
methylmercury in 
fish 


Powerhouse, 
substation, and Site 


C reservoir 


Monitoring of mercury concentrations 
in fish to identify changes in mercury 
concentrations, and to determine 
appropriate public communications 
regarding consumption. 


Monitoring of mercury concentrations in 
fish year 0 (baseline) and year 2 (1 to 2 
years before Peace River diversion), as 
described in the Methylmercury 
Technical Memo. 


With mitigation, no residual effects on 
human health 


BC Hydro 


Operations 


 
Potable and 
recreational 
water quality 


 


 Groundwater Quality Monitoring and 


Management Plan to identify 


potential for groundwater 


contamination and appropriate 


groundwater quality protection 


measures 


Well sampling from 


2022 – 2027 (first five years of 
operations) 


 


With mitigation, no exceedances of 
drinking water quality guidelines. No 
residual effects on human health 


BC Hydro 


 
Country foods – 
methylmercury in 
fish 


Powerhouse, 
substation, and 
Site C reservoir 


 Monitoring of mercury 


concentrations in fish to identify 


changes in mercury concentrations, 


and to determine appropriate public 


communications regarding 


consumption 


Monitoring of mercury concentrations in 
fish in operating year 1, year 3, year 6, 
year 10, and every 5 years thereafter until 
fish mercury concentrations have 
stabilised at new baseline concentrations 
(predicted to be approximately 25 years 
after full reservoir inundation), as 
described in the Methylmercury Technical 
Memo. 


 


 


With mitigation, no residual effects on 
human health 


 


BC Hydro 
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33.5.1 Other Mitigation Options Considered 1 


There were no other mitigation measures considered by BC Hydro for effects on Human 2 
Health. 3 


33.6 Residual Effects 4 


No residual effects on human health are anticipated following mitigation. 5 


33.7 Cumulative Effects  6 


No cumulative effects on human health are anticipated, as no residual effects following 7 
mitigation are anticipated. 8 


33.8 Monitoring and Follow-Up 9 


No further monitoring is required for human health. 10 
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