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4.5 Water Quality 
 
The aquatic environment is considered a valued environmental component (VEC) for the Project. Water 
quality is an integral abiotic component of the aquatic environment that directly and indirectly influences 
characteristics of the biological community. Therefore, potential effects of the Project on water quality 
will influence the overall aquatic environment. This rationale combined with the availability of 
quantitative water quality data, allow water quality to be included as a VEC. A full discussion of the 
rationale for the VEC selections and a complete assessment of project-related effects are contained in 
environmental assessments of aquatic and benthic resources (RL&L 2000a, 2000c). Potential effects of 
the Project on water quality discussed in these assessments include changes in suspended sediment, 
contaminant (organics), metal (includes methyl mercury) and nutrient (total nitrogen, ammonia, nitrate 
and total phosphorous) concentrations, as well as alterations in water temperature and dissolved 
oxygen. 
 
4.5.1 Boundaries 
 
4.5.1.1 Spatial Boundaries 
 
The spatial boundaries for the assessment of the Project on water quality have been delineated to 
reflect both local effects and regional effects and to address cumulative effects on regional water 
quality. Also, potential effects of accidents (contaminant spills) may be exported further downstream 
than the local effects zone.  
 
The local study area (LSA) is the immediate-effects zone of the Project: 
 
• 36 km of the mainstem Peace River from 10 km downstream from the headworks to the upstream 

extent of the headpond (26 km) 

• the lowermost 1000 m of Ksituan River (i.e., the section that may be inundated by the headpond) 

• the lowermost 300 m of Hines Creek (i.e., the section that encompasses the road crossing 
downstream to the confluence with the Peace River) 

• the lowermost 300 m of Dunvegan Creek (i.e., the section that encompasses the road and 
transmission line crossing downstream to the confluence with the Peace River) 

 
The regional study area (RSA) is the mainstem Peace River from the Peace Canyon Dam to 
Vermilion Chutes, which is approximately 865 km, and all major tributaries entering the Peace River 
within this zone. These spatial limits are used because they delineate the maximum distribution of fish 
populations that may be influenced by water quality effects from the Project.  
 
4.5.1.2 Temporal Boundaries 
 
The temporal boundary of the Project has been divided into the following: 
 
• pre-development: 1968 to 2008 (40 years) 
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• construction: 2008 to 2011 (3.5 years) 
• operations: 2011 to 2111 (100 years) 
• decommissioning: 

-   infrastructure: 2111 (9 months) 
-   headpond: 2111 to 2141 (30 years) 

 
4.5.1.3 Administrative Boundaries 
 
A large proportion of the information used in the assessment was collected from federal and provincial 
government files and reports. Industry data from BC Hydro and Diashowa-Marubeni International Ltd. 
are also incorporated into the assessment. 
 
4.5.1.4 Technical Boundaries 
 
Baseline information and data used to evaluate project effects on water quality were generated from a 
variety of sources and attempts were made to use quantitative water quality synthesized from 
government and industry sources. LSA data were available, however, a portion of the information was 
rather dated (1977 to 1989). More current information was used (1992 to 1999); however, not all of this 
information was specific to the LSA.  
 
4.5.2 Description of Existing Conditions 
 
The aquatic environment in the RSA is affected by flow regulation of the Peace River at the Bennett 
Dam (Prowse and Conly 1996). This has resulted in widespread changes to the Peace River in the 
RSA, including:  
 
• seasonal redistribution of flow 
• dampening of peak flow events 
• cyclic inundation and dewatering of the active channel 
• general reduction in channel dimensions 
• modification of the temperature and ice regimes downstream from the Bennett Dam 
 
The quality of water in the Peace River in the LSA is typical of northern Alberta Rivers (Shaw et al. 
1990; RL&L 2000b) and, in general, is good and is not substantially affected by anthropogenic 
influences. Anthropogenic inputs to the Peace River mainstem include both point-source effluents from 
municipal and industrial sources and non point-source inputs from land use practices. These inputs 
occur both upstream and downstream from the LSA. Specifically, municipal discharges, such as 
sanitary wastewater, enter the Peace River directly or through tributaries both upstream from the LSA 
(e.g., Fort St. John) and downstream (e.g., Town of Peace River). Industrial sources include a gas 
processing facility and chemical thermal mechanical pulp mill upstream from Dunvegan at Taylor, 
British Columbia, as well as a bleached Kraft pulp mill near the Town of Peace River. There are no 
other potential sources of industrial effluents between the Alberta–British Columbia boundary and the 
LSA. Non-point pollutant sources originating from agriculture, oil and gas exploration, pipeline and 
wood extraction activities exist upstream from and adjacent to the LSA. 
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Water temperature data (RL&L 2000c) indicate that temperatures in the Peace River at the LSA are 
seasonally variable. In general, spring and fall temperatures decrease downstream from the Alberta–
British Columbia boundary, and is attributable to the longer and cooler winters as the mainstem is 
further north (Shaw et al. 1990). In summer, water temperatures are commonly lower at the Alberta–
British Columbia boundary as compared to downstream locations, which is partly attributed to outflow of 
cooler hypolimnetic water from the Williston Reservoir (Shaw et al. 1990). This cooling effect was not 
found to extend into the LSA (Northwest Hydraulic Consultants 2006a). 
 
Dissolved oxygen data indicate that concentrations in the Peace River mainstem at the LSA are at or 
near saturation levels throughout the year (RL&L 2000c; Shaw et al. 1990). All historical dissolved 
oxygen concentrations taken from the mainstem of the Peace River were in accordance with the 
Alberta Surface Water Quality Guidelines (ASWQG) and Canadian Water Quality Guidelines (CWQG) 
of 5.0 mg/L (acute) and 7.0 mg/L (chronic) lower limits. Therefore, low dissolved oxygen levels are not 
currently a concern in the LSA.  
 
In general, turbidity and total suspended sediments (TSS) in the Peace River are correlated with 
discharge. The levels of these constituents in the LSA are dependent on the relative contributions from 
the mainstem Peace River and its tributaries (MMA 2000). Suspended sediment concentrations 
increased along the mainstem of the Peace River from the Alberta–British Columbia boundary to Fort 
Vermilion, which was largely attributable to changes in channel morphology. Specifically, the channel 
bed and bank composition alters from mainly gravel in upper reaches to more easily eroded sand and 
silt in the lower reaches (Shaw et al. 1990). At the LSA, turbidity and TSS concentrations from 1978 to 
1987 ranged from 1 to 510 nephelometric turbidity units (NTUs) and 2 to 830 mg/L with average 
concentrations of 93 NTUs and 158 mg/L, respectively. Seasonal changes were also apparent as 
turbidity and TSS concentrations tended to be highest in spring and declined throughout summer and 
fall (Table 4.5-1) (Shaw et al. 1990; RL&L 2000c; MMA 2000). Data from RL&L (2000c) and Shaw et al. 
(1990) indicated that suspended sediment concentrations are highly variable and can exceed the 
CWQG criteria, particularly in spring. 
  

Sources: 

Table 4.5-1: Seasonal Range in Suspended Sediment Concentration in the Peace River at the 
Local Study Area  

Month 
Suspended Sediment Concentration  

(mg/L) 
  Mean Minimum Maximum 
April 315 78 482 
May 481 0 2470 
June 439 79 4730 
July 256 32 1390 
August 87 11 734 
September 46 5 221 
October 31 10 115 
Wintera 20–30b   
Notes: 
a Winter included November through March 
b Values generated from Shaw et al. 1990 

MMA (2000) 
Shaw et al. 1990 
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Metal concentrations in surface waters of the Peace River mainstem, including the LSA, were generally 
in accordance with ASWQG and CWQG recommended levels for the protection of aquatic life (RL&L 
2000c). Metals chosen for this assessment were based on:  
 
• their potential for increased concentrations in newly formed reservoirs (mercury) 
• previous data indicated these metals:  

- have exceeded water quality objectives in British Columbia or Alberta (e.g., chromium and zinc) 
- are suspected of being present in high quantities in sediments (e.g., copper and nickel) 

 
Total mercury concentrations in surface water of the Peace River were generally below methodological 
detection limits (less than 0.05 µg/L). The few exceptions were within the range reported for rivers in 
northern Alberta. Similarly, levels of other metals, including chromium and zinc, were low, with the 
exceptions attributed to natural processes rather than effluent sources. Concentrations of copper and 
nickel were not excessive at sites from Fort St. John (upstream from the Alberta–British Columbia 
boundary) to the LSA and have not been identified as a concern in this region.  
 
Nutrient (total nitrogen and phosphorus) concentrations in the Peace River mainstem were high, but 
were within the range reported for large rivers in northern Alberta. Values of total nitrogen (TN) and 
total phosphorus (TP) commonly exceeded ASWQG or CWQG guidelines. However, these levels were 
likely a result of natural processes (Noton and Shaw 1989; Shaw et al. 1990, 1994). Notably, Shaw et 
al. (1990) found that mean concentrations of TN increased downstream from the Alberta–British 
Columbia boundary to Fort Vermilion. Ammonia and ammonium concentrations, though significantly 
lower than the ASWQG and CWQG recommended levels for the protection of aquatic life, also 
increased downstream from the Alberta–British Columbia boundary to Fort Vermilion. Concentrations of 
nitrite and nitrate were fairly constant along the Peace River mainstem (Butcher 1987; Shaw et al. 
1990; NAQUADAT and Environment Canada databases). Nitrite and nitrate fractions were not analyzed 
separately and therefore comparisons to nitrite guidelines were not possible. ASWQG guidelines for 
nitrate stipulate that nitrate concentrations sufficient to stimulate weed growth should be avoided. 
However, weed growth was not quantified and compared to background conditions, therefore, 
comments on exceedance are not possible. All fractions of nutrients were highly variable through time, 
likely due to variability in overland flow, fluctuations in discharge and instream nutrient transformation. 
Within the LSA, total nitrogen and total phosphorus concentrations were highest during spring (April to 
June).  
 
Several organic contaminants were reviewed by RL&L (2000c) due to their potential toxicity to aquatic 
life and confirmed presence in effluents from industrial sources (e.g., pulp mills). Data for phenolic 
compounds, pesticides, polychlorinated biphenyls (PCBs), polyaromatic hydrocarbons (PAHs), dioxins 
and furans indicated that these constituents were generally below detection limits and did not represent 
an environmental concern in the LSA (Shaw et al. 1990; Monenco 1992a, b; Luoma and Shelast 1997; 
Stanley 1997). 
 

 

 Jacques Whitford © 2006 PROJECT ABC 50541  October 2006 4-52 

 



4.5.3 Potential Interactions, Issues and Concerns 
 
Project activities can affect the water quality in several ways (Table 4.5-2). This section provides a 
summary of project activities and their potential effects on water quality. Project activities are grouped 
by project phase (construction, operations, decommissioning, and malfunctions and accidents). Other 
development activities that may add to project effects on water quality are included in the review. 
Mitigation measures designed to reduce or eliminate adverse effects are discussed in Section 4.5.5. 
 
Table 4.5-2: Project Environmental Effects Interaction Matrix: Water Quality 

 

Increased 
Suspended 
Sediments 

Elevated 
Contaminants

Elevated 
Nutrients 

Elevated 
Metals and 

Mercury 

Altered 
Temperature 

or Oxygen 
Project Activities and Physical Work 
Construction 
Infrastructure development X X    
Disposal or spill of hazardous materials X X    
Use of explosives   X   
Operations 
Headworks operation     X 
Headpond formation X  X X X 
Maintenance X X    
Decommissioning 
Infrastructure removal X X    
Dewatering of headpond X X X X  
Malfunctions, Accidents and Unplanned Events 
Infrastructure failure X X    
Major spill of toxic materials  X    
Massive slope failure X     
Extreme bank erosion (flood event) X  X   
Other Past and Present Projects 
Cattle grazing X  X   
Agricultural land clearing X  X   
Borrow pits X     
Dunvegan Historic Site X     
Water-based recreation X     
Canfor forest management area X  X   
Devon Energy Corp. oil and gas lease      
Bennett Dam X    X 
Transportation and utilities corridor      
Dunvegan Bridge      
Devon Energy Corporation and Pembina Corp. 
pipeline crossing Peace River at Dunvegan X     

Water intake pipe at Fairview      
Dunvegan West Wildland Park      
Likely Future Projects 
New borrow pits X     
Expansion of Dunvegan Historic Site X     
New or upgraded transportation and utility corridors      
BC Hydro Site C at Taylor X    X 
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4.5.3.1 Construction 
 
Construction activities may affect water quality by increasing sediment inputs into the Peace River 
through uncontrolled runoff from disturbed shoreline areas or disturbance of the stream bottom. 
Potential sediment inputs from uncontrolled runoff could be exacerbated if construction takes place 
before or during a major runoff event. Increases in sediment erosion will potentially increase nutrient 
inputs (phosphorous) into the Peace River as soil erosion is one of the main mechanisms of 
phosphorus transport to aquatic systems (Carpenter et al. 1998). Spilling of contaminants during 
construction, either directly into the Peace River or within the drainage area, could also affect water 
quality.  
 
The use of explosives to excavate bedrock during bridge construction across Hines Creek and 
Dunvegan Creek could also affect water quality as blasting materials usually contain nitrogen 
compounds. Also, use of explosives adjacent to waterbodies could cause direct disturbance of 
substrates (through physical upheaval and shockwave actions), which could also increase sediment 
loads. Use of explosives directly in the aquatic environment is not planned. 
 
4.5.3.2 Operations 
 
Effects on water quality during the operations phase relate to specific project components. The 
headworks facility on the mainstem Peace River will initiate ice formation in the headpond, which in 
turn, would reduce the source of frazil ice required for ice formation downstream from the structure. The 
result will be an open water area that extends several kilometres downstream depending on weather 
conditions. The open ice area will promote gas exchange and potentially act as a site for re-aeration, 
subsequently increasing dissolved oxygen concentrations. Operation of the spillway will also promote 
aeration, which would also increase dissolved oxygen levels downstream from the facility. 
 
The headpond will inundate up to 26 km of the mainstem Peace River and 1000 m of the Ksituan River. 
Water depths in the headpond will increase and water velocities will be reduced. Increased water levels 
will temporarily increase bank erosion as a new bank–water interface is formed and potentially increase 
sediment concentrations within and downstream from the headpond. Increased bank erosion will be 
more prominent during high discharge periods. Reduction in water velocity will result in deposition of 
sediments and organic matter within the headpond, particularly in low to medium discharge periods. 
Deposition of larger particles such as sands, gravels and cobbles will occur at the upstream end of the 
headpond. Throughout the remainder of the headpond, low velocity areas associated with the channel 
margins and the downstream ends of islands will act as deposition zones for smaller particles (i.e., silts 
and sands). Similarly, the inundated section of the Ksituan River will also accumulate deposited 
sediments and organic matter. Deposition of sediments in the headpond will likely decrease sediment 
concentrations in the downstream section during periods of low and medium discharge. During high 
discharge periods, suspended sediment may be re-suspended and transported downstream, increasing 
sediment concentrations downstream. Accumulation of organic matter in the headpond could decrease 
dissolved oxygen levels through decomposition processes, particularly in winter when photosynthetic 
activity is low.  
 
Increased surface area due to the formation of the headpond, combined with increased water retention 
time, could lead to increases in water temperatures. The change in temperature would depend on the 
magnitude of increase of these two parameters. 



There is the potential that inundation of terrestrial areas in the headpond and Ksituan River could result 
in elevated levels of methyl mercury and other metals, ammonia and nutrients. Increased rates of 
methylmercury bioaccumulation in aquatic organisms and the production of greenhouse gases, 
e.g., carbon dioxide (CO2) and methane (CH4), are known to occur within newly formed reservoirs 
(Kelly et al. 1997; Rosenberg et al. 1997). 
 
Given the longevity of the Project (expected lifespan of 100 years), maintenance of several structures 
will be required. Refurbishing of the bridges across Hines Creek and Dunvegan Creek and of the public 
boat ramp will produce negligible effects unless blasting and extensive earthworks are required, which 
is unlikely. 
 
4.5.3.3 Decommissioning 
 
The Project has an expected lifespan of 100 years but may never be decommissioned as the turbines 
and other components can be replaced. Decommissioning, if it occurs, will involve removal of the 
physical infrastructure of the Project. For these facilities, it is assumed that decommissioning activities 
and their potential effects will be similar to those identified for construction, although of much shorter 
duration. A decommissioning plan will be prepared and reviewed by the regulatory agencies and will 
meet the standards and requirements at that time. Decommissioning of the headpond will lower water 
levels to pre-development levels. At the termination of operation, it is expected that a large percentage 
of the headpond may have in-filled with sediments. Lowering of the water levels will cause the river 
channel to downcut through these sediments, resulting in resuspension of smaller particles and 
movement of a large amount of bed material load. If the sediment loads are sufficiently high, water 
quality will be reduced. 
 
4.5.3.4 Malfunctions and Accidents 
 
Although the probability of occurrence is low, malfunctions and accidents could have serious 
consequences on the aquatic environment, including water quality. There are four types of malfunctions 
and accidents related to the Project: 
 
• infrastructure failure (due to a design flaw, large flood event or ice damage) 
• massive slope failure 
• flood-induced, large-scale bank erosion 
• accidental spill of toxic materials 
 
Structural failure may involve any physical component of the project infrastructure and could occur 
during any phase of the Project. Slope failure and large-scale bank erosion are specific to the 
headpond zone and would likely occur during periods of high discharge. 
 
Access roads to the Project will be used to transport a large volume of materials during the headworks 
construction phase. A number of potentially hazardous materials may be transported on these access 
roads. The primary concerns, in terms of frequency and volume, are diesel fuel and concrete. An 
accidental spill involving a large volume of these materials (e.g., an overturned transport truck) near the 
Peace River, Hines Creek or Dunvegan Creek could potentially introduce contaminants into the aquatic 
environment. 
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4.5.3.5 Other Developments 
 
The Peace River watershed supports diverse human activities (Wrona et al. 1996), many of which 
influence the water quality in the LSA. Agriculture and timber harvesting activities are widespread land-
based operations that can induce changes to the watershed by increasing sediment and nutrient inputs, 
altering hydrological regimes and introducing contaminants. The effects of these existing projects on 
the water quality of the Peace River form part of the baseline case for the assessment. 
 
4.5.4 Residual Environmental Effects Evaluation Criteria 
 
A significant adverse effect on water quality is defined as any project-related activity that changes the 
quality or characteristics of water in sufficient magnitude, duration or frequency to cause a permanent 
change from baseline conditions. The change is manifested through altered concentrations of 
constituents that have important ecological, recreational, agricultural or human consumptive 
implications. 
 
4.5.5 Effects Analysis, Mitigation and Residual Effects Prediction 
 
The environmental effects analysis will assess whether a potential environmental effect caused by a 
specific project activity is adverse. Based on a detailed assessment of activities related to the 
component and phase of the development, the Project will have seven interaction pathways (A to G) 
that may affect water quality (Table 4.5-3). Some interactions are common to most project components 
and phases (e.g., sediment inputs), while others are specific to a particular phase and component 
(e.g., use of explosives). The effects analysis section has been structured to discuss the effects on 
water quality through each successive project phase, rather than through a discussion of individual 
project issues such as sediments, contaminants and nutrients. 
 
Table 4.5-3: Environmental Effects Assessment Matrix: Water Quality 

Phase and Component Potential 
Environmental Effects 

Construction Operations Decommissioning Malfunctions 
or Accidents Water Quality 
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A) Sediment inputs * * *  * * * * * * * * *  *   
B) Contaminant inputs * * * * * * * * * *  *  *    
C) Use of explosives   *          *  *   
D) Increased total gas pressure    *             * 
E) Altered depth and velocity     *            * 
F) Altered sediment deposition     *         * * *  
G) Inundation or bank erosion     *         * * *  
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Magnitude of effect, which is specific to each water quality constituent, is defined using provincial and 
federal guidelines for the protection of aquatic life (Table 4.5-4). These include the Alberta Surface 
Water Quality Guidelines (AENV 1999a) and the Canadian Water Quality Guidelines (CCME 1999, EC 
2005) for the protection of aquatic life. Quantifying constituent concentrations associated with a project 
activity is not possible; therefore, magnitude rating is based on the probability that a guideline will be 
exceeded. An adverse effect will occur only if a constituent concentration exceeds the guideline. 
 
Table 4.5-4: Water Quality Guidelines for the Protection of Aquatic Life 

Constituent Unit Alberta Surface Water  
Quality Guideline 

Canadian Water  
Quality Guideline 

Methyl mercury µg/L Acute = 0.002a; chronic = 0.001a 0.004c

Total mercury µg/L Acute = 0.013a; chronic = 0.005a 2.6 

Ammonia µg/L Based on ambient pH of 8.0, should not 
exceed 30 d average of 1.27 mg/Le 1.37 to 2.2b

Total suspended 
solids mg/L Not to be increased by more than 

10 mg/L over background value 

• Clear flows = maximum increase of 
25 mg/L over 24 h period  

• Maximum increase of 5 mg/L from 
background levels for any long-term 
exposure (24 h and 30 d) 

• High flow = maximum increase of 
25 mg/L from background when 
background levels are between 25 and 
250 mg/L 

• Should not increase more than 10% of 
background levels when background is 
>250 mg/L 

pH  
To be in the range of 6.5–8.5 but not 
altered by more than 0.5 units from 
background values. 

6.5–9.0 

Gas 
supersaturation 

Totally 
dissolved <110% of saturation valuee

• At water depth <1 m = approx. 110% 
(standardized to sea level conditions) 

• At water depth >1 m = approx. 103% 
(standardized to sea level conditions) 

Water temperature °C Not to be increased by more than 3˚C 
above ambient water temperature 

Thermal additions should not: 
- alter thermal stratification or 

turnover dates 
- exceed maximum weekly average 

temperatures 
- exceed maximum short-term 

temperatures 

Dissolved oxygend mg/L Acute = 5.0 mg/L (1-d minimum) 
Chronic = 6.5 mg/L (7-day mean) 

• For warm water biota: 
- early life stages = 6.0 mg/L 
- other life stages = 5.5 mg/L 

• For cold water biota: 
- early life stages = 9.5 mg/L 
- other life stages = 6.5 mg/L 

Notes: 
a Alberta guidelines for mercury are draft. 
b Canadian guidelines for ammonia: 1.37 mg/L at pH 8.0, 10°C; 2.20 mg/L at pH 6.5, 10°C. 
c Interim guidelines from Environment Canada (2005). 
d Canadian guidelines vary for life stages of fishes, refer to CCME (1999) for narrative details. 
e      Based on U.S. EPA criteria 
pH Measure of the relative acidity or alkalinity of a substance 
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4.5.5.1 Construction Phase 
 
Table 4.5-5 is an environmental effects assessment matrix for water quality during construction. 
 
Table 4.5-5: Environmental Effects Assessment Matrix: Water Quality - Construction Phase 

Evaluation Criteria for Assessing 
Environmental Effects 

Project Activity 
Potential Positive (P)  

or Adverse (A) 
Environmental Effect 

Mitigation 

M
ag

ni
tu

de
 

G
eo

gr
ap

hi
c 

Ex
te

nt
 

D
ur

at
io

n 
or

 
Fr

eq
ue

nc
y 

R
ev

er
si

bi
lit

y 

Ec
ol

og
ic

al
, S

oc
io

-
cu

ltu
ra

l a
nd

 
Ec

on
om

ic
 c

on
te

xt
 

Increased suspended 
sediments (A) from:  

- road and staging area 
- disposal of dredged or 

pumped materials 
- headpond vegetation 

clearing 
- headpond boat ramp 
- excavation of bridge 

approach with 
explosives 

- headworks area 
dredging 

- placement of sheet 
pilings  

- headworks barge 
operation  

• Standard construction 
techniques to minimize 
input or resuspension 
of sediments 

• Follow regulatory 
guidelines 

• Use sheet pilings 
instead of cofferdams 
for headworks 

• Use clean rock fill in 
road bridge berms 

1 2 1/2 R 2 

Infrastructure 
development 

Increased sediment inputs 
from surface runoff over 
exposed soils or drainage 
of sediment-laden water (A) 

Standard construction 
techniques 1 2 1/2 R 2 

Disposal or spill of 
hazardous 
materials 

Elevated contaminants (A) 

• Standard construction 
practices 

• Limiting amount and 
type of hazardous 
materials transported to 
construction site 

• Spill response plan 

1 2 1/2 R 2 

Use of explosives Elevated nutrients (A) 

• No use of nitrogen-
based explosives 

• Minimum setback 
distance from creek 

1 2 1/2 R 2 
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Table 4.5-5: Environmental Effects Assessment Matrix: Water Quality - Construction Phase 
Evaluation Criteria for Assessing 

Environmental Effects 

Project Activity 
Potential Positive (P)  

or Adverse (A) 
Environmental Effect 

Mitigation 
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KEY: 
 
Magnitude: 
 
1 =  Does not exceed 

threshold value 
3 = Exceeds threshold 

value 
 

 
 
Geographic Extent: 
1 = Sublocal: headworks 

construction zone 
2 = Local: headworks, headpond 

and immediately adjoining 
areas 

3 = Regional: Peace River and 
major tributaries from Peace 
Canyon Dam to Vermilion 
Chutes, excluding local study 
area 

 
Duration: 
1 = Short-term: less than 1 year 

(construction and 
decommissioning activities) 

2 = Mid-term: 1–30 years (post-
decommissioning phase) 

3 = Long-term: longer than 30 
years (operations phase) 

 
 
Frequency: 
1 = Low: one event 
2 = Moderate: frequent 
3 = High: continuous 
 
Reversibility: 
R = Reversible 
I = Irreversible 
 

 
 
Ecological, Socio-cultural and 
Economic Context: 
 
1 = Relatively pristine area or area 

not adversely affected by 
human activity 

 
2 = Evidence of previous adverse 

effects 
 
N/A = Not applicable 

 
4.5.5.1.1 Suspended Sediments 
 
Construction activities, both offstream and instream, related to the headworks, headpond and road 
components might introduce sediments into the aquatic environment (Table 4.5-5). Increased sediment 
concentrations in surface water may result from:  

• inputs of surface runoff over exposed soil 

• drainage of sediment-laden water into the stream 

• disturbance of the stream bottom causing resuspension of bed sediments 
 
The quantities of sediment released by project construction will depend on the nature and extent of 
activities carried out in and adjacent to the river, the specific characteristics of material involved and the 
mitigation measures employed. Increased sediment inputs will affect water quality by elevating 
suspended sediment concentrations and associated variables (e.g., turbidity). 
 
Standard mitigation measures will be employed during construction to eliminate sediment input into the 
aquatic environment from offstream activities (see Sections 3 and 5). The proposed measures will 
include accepted techniques used by the transportation and pipeline industries (Alberta Transportation 
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2002; Transportation Association of Canada 1999, Canadian Pipeline Water Crossing Committee 2005) 
and will adhere to the requirements specified in the Federal Fish Habitat Protection Guidelines (DFO 
1986) and the Alberta Water Act Codes of Practice (AENV 2000a). 
 
Instream sources of sediment inputs will be partially mitigated as well. Specifically, in the Peace River, 
use of sheet pilings instead of cofferdams during headworks construction will reduce sediment 
resuspension. In Hines Creek and Dunvegan Creek the use of clean rock fill will minimize sediment 
input during the placement of berms.  
 
Based on the assumption that project construction activities causing the greatest amount of sediment 
input (e.g., dredging and sheet piling placement) will occur during the open-water period when 
background suspended sediment levels are high (April to July) and that sediment inputs from these 
activities are less than, or similar to, those generated by similar construction activities, it is unlikely that 
sediment inputs will exceed background levels by a measurable amount for an extended period. If there 
are instances when thresholds are exceeded, the effects will not extend past the period when the 
activity occurs. 
 
4.5.5.1.2 Contaminants 
 
Construction activities related to the headworks, headpond and road components may introduce 
contaminants into the waterbodies involved. These involve disposal of dredged or pumped materials 
and spill of toxic materials. Operation of heavy equipment (e.g., trucks, loaders and excavators) in and 
adjacent to rivers and streams could result in the accidental spillage of hydraulic oils and diesel, which 
in turn could affect water quality. Also, concrete (for construction of the headworks and bridges) when 
in an un-solidified form, can alter the pH of a waterbody (Envirochem 1997). 
 
Standard mitigation measures will be employed during construction to eliminate contaminant inputs into 
the aquatic environment. Limiting the amount and type of hazardous materials transported to the 
construction site will minimize the potential for release of toxic materials into the aquatic environment. 
In the event of a spill, a response plan will be in place to deal with spills. This will allow a rapid and 
effective response to contain the spill and initiate cleanup procedures. 
 
Another potential source of contaminants involves disturbance of existing sediments within the 
Peace River. If the channel material contains toxic substances, disturbance of these materials may 
expose contaminants to aquatic biota (RL&L 1995). Based on a review of existing sediment data, 
elevated background concentrations of contaminants do not occur in this region of the Peace River; 
therefore, this is not an issue. 
 
4.5.5.1.3 Nutrients 
 
Use of explosives within or adjacent to waterbodies can reduce water quality by introducing sediments 
and nutrients into the aquatic environment (Hackbarth 1981; Pommen 1983). Nitrogen-based 
explosives will not be used during blasting thereby avoiding the potential for nutrients to enter the 
waterbody. The mitigation measures for sediments will involve a reduction of the magnitude of the 
shock wave and maintenance of a minimum setback distance from the waterbody. These measures will 
eliminate the potential for the explosion shock wave to affect sediment resuspension.  
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4.5.5.2 Operations Phase 
 
Table 4.5-6 is an environmental effects assessment matrix for water quality during operations. 
 
Table 4.5-6: Environmental Effects Assessment Matrix: Water Quality - Operations Phase 

Evaluation Criteria for Assessing 
Environmental Effects 

Project Activity 
Potential Positive (P) 

or Adverse (A) 
Environmental Effect 

Mitigation 
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Alteration of sediment 
transport (A) None available 1 2 3/3 R 2 

Operation of 
headworks 

Increased total gas 
pressure downstream 
harmful to aquatic 
organisms (A) 

Project design elements:  
• low head (6.6 m) 
• horizontal configuration of 

spillway dissipater 
• absence of plunge pool in 

tailrace zone 
• no use of air injection 

systems in turbines 

1 2 3/3 R 2 

• Increased erosion 
of channel banks 
(A) 

• Increased sediment 
inputs until banks 
stabilize (A) 

None available 1 2 3/3 R 2 
Partial inundation 
of banks during 
headpond 
formation and 
operation 

Release of methyl 
mercury and metals (A) None available 1 2 3/3 R 2 

Maintenance Spill (A) 
• Use of vegetable-based or 

bio-friendly lubricants 
• Spill response plan 

1 2 3/2 R 2 

KEY: 
 
Magnitude: 
 
1 =  Does not exceed 

threshold value 
3 = Exceeds threshold value 
 

 
 
 
Geographic Extent: 
1 = Sublocal: headworks construction 

zone 
2 = Local: headworks, headpond, and 

immediately adjoining areas 
3 = Regional: Peace River and major 

tributaries from Peace Canyon Dam 
to Vermilion Chutes, excluding local 
study area 

 
Duration: 
1 = Short-term: less than 1 year 

(construction and decommissioning 
activities) 

2 = Mid-term: 1–30 years (post-
decommissioning phase) 

3 = Long-term: longer than 30 years 
(operations phase) 

 
 
 
Frequency: 
1 = Low: one event 
2 =Moderate: frequent 
3 = High: continuous 
 
Reversibility: 
R = Reversible 
I = Irreversible 
 

 
 
 
Ecological, Socio-cultural and 
Economic Context: 
 
1 = Relatively pristine area or 

area not adversely 
affected by human activity 

 
2 = Evidence of previous 

adverse effects 
 
N/A = Not applicable 
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4.5.5.2.1 Suspended Sediments 
 
The formation and operation of the headpond will result in the partial inundation of the banks of the 
Peace and Ksituan Rivers. During the initial years of headpond operation, current and wave action at 
the higher water levels will result in erosion of the channel banks (MMA 2006). Because some of these 
materials are susceptible to erosion, there will be increased sediment inputs until the banks stabilize. 
The effects on suspended sediment levels caused by inundation by the headpond are considered 
negligible based on the following:  
 
• Analysis of predicted pre- and post-Bennett Dam, and post-project water levels in the headpond 

indicated that the post-project water levels were below the two-year return period pre-Bennett Dam 
levels throughout the upper 9 km of the headpond. Within this section, raised water levels will cause 
some inundation of low-lying areas. However, the inundated areas have been previously exposed 
to river flow and should be relatively resistant to erosion. The post-project water levels will exceed 
pre-Bennett Dam flood levels downstream from km 17 for the two-year flood. The newly inundated 
areas range up to approximately 4 m high. As such, several low-lying areas that have not been 
exposed to river flow have the potential to erode. 

 
• The average annual suspended sediment load at Dunvegan is estimated to be 15,600,000 tonnes 

per annum (t/a) and suspended sediment concentrations of up to 4,730 mg/L have been observed 
(MMA 2006). Suspended sediment concentrations observed on the Peace River at the Town of 
Peace River are even higher (up to 13,000 mg/L). Therefore, the background suspended sediment 
concentrations are sufficiently high during the spring and summer that it would be difficult to detect 
anything other than very large increases in sediment loadings.  

 
• No feasible mitigation measures have been identified to maintain the sediment transport capacity of 

the Peace River, but there will be no adverse effects on water quality associated with the potential 
for reduced downstream movement of coarse-textured materials through the headpond. What may 
be affected, however, are the natural temporal distribution patterns of fine to medium-grain 
sediment along the mainstem (MMA 2006). During periods of low to medium discharge, sediment 
concentrations downstream from the headpond will likely be reduced by deposition of the sediment 
within the headpond. During higher flow periods, sediment resuspension may occur and sediment 
may be transported downstream, increasing concentrations of sediment downstream from the 
headpond during this period. Because sediment concentrations will be elevated during these high 
discharge periods (such as during spring runoff) additional sediment inputs from the headpond will 
be negligible.  

 
Activities during the operations phase will involve maintenance of infrastructure such as bridges, the 
boat ramp and the headworks structure. Given the longevity of the Project, it is assumed that 
maintenance will require the use of techniques that are similar to those used during the construction 
phase, resulting in negligible effects of increased suspended sediments on water quality. 
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4.5.5.2.2 Contaminants 
 
Standard mitigation measures will be employed during operations to eliminate contaminant inputs into 
the aquatic environment. Lubricant oils used for the turbine units will be vegetable based or bio-friendly, 
which will eliminate toxic effects associated with minor spills. Limiting the amount and type of 
hazardous materials transported to the project site will minimize the potential for release of toxic 
materials into the aquatic environment. In the event of a spill, a response plan will be in place to deal 
with spills and spill contingencies before construction (see Section 5). This will allow a rapid and 
effective response to contain the spill and initiate cleanup procedures. Mitigation measures will 
essentially eliminate the potential for contaminant inputs from minor spills during standard activities. 
Therefore, there will be negligible effects on water quality. 
 
4.5.5.2.3 Temperature and Oxygen 
 
Operation of the headworks spillway has the potential to increase the total gas pressure (TGP) in 
downstream waters. Spillways on large water-control structures can cause an increase in total gas 
pressure by forcing air to plunge to depth, where it goes into solution under pressure 
(Smith 1974; Fidler and Miller 1997a). Also, increases in TGP can be associated with air injection 
systems and rapid pressure changes related to turbine operation (Fidler and Miller 1997a). Excessive 
dissolved gas pressures are known to be harmful to aquatic organisms (Weitkamp and Katz 1980; 
Fidler 1988; White et al. 1991). 
 
The potential for increased TGP downstream from the headworks will be fully mitigated using the 
current project design. The low head of the structure (6.6 m), the horizontal configuration of the spillway 
dissipater, and the absence of a plunge pool in the tailrace zone will eliminate the potential for air to be 
forced to depth. Therefore, there will be no mechanism to increase TGP. This design will ensure that 
the Project adheres to provincial and federal guidelines for the protection of aquatic biota from 
excessive TGP (Fidler and Miller 1997a, b). 
 
Headpond formation and operation have a number of potential effects on water quality. An increase in 
water retention time may cause an increase in water temperature during the open water period due to 
increased time of exposure to the air. In general, higher water temperatures will lower dissolved oxygen 
concentrations. Based on the water retention time in the headpond and the flow regime of the 
Peace River, water temperatures are predicted to increase by no more than 0.2°C (Trillium 2001). Daily 
water temperatures in the Peace River within the LSA currently vary by up to 1°C during the open-water 
period (RL&L 2000b). Therefore, the headpond will have negligible effects on the temperature and 
oxygen regime in the Peace River. Given the short section of the Ksituan River affected by the 
headpond and the large daily variation in temperature that currently exists, the project effects will also 
be negligible in this system. 
 
4.5.5.2.4 Mercury and Metals  
 
Formation of the headpond will result in inundation of between 106 and 215 ha of the Peace River 
floodplain (depending on river flow) and an increase in erosion at the newly formed water–bank 
interface. These processes may release mercury and metals that may occur in the flooded materials. 
Increased rates of methylmercury bioaccumulation and the production of greenhouse gases (e.g., CO2 
and CH4) are known to occur within newly formed reservoirs (Kelly et al. 1997; Rosenberg et al. 1997). 



Also, nutrients such as ammonia may be formed in newly flooded areas (Patrick and Reddy 1976). The 
processes involved with the production of methyl mercury (MeHg), greenhouse gases (GHG) and 
ammonia require the inundation of dry land or marshlands containing organic materials. 
 
Mercury 
 
Other reservoirs in Alberta such as the Oldman Dam, Dickson Dam or Bighorn Dam have inundated 
very large areas compared to the proposed Project. The areas inundated have extended outside the 
limits of the original river floodplain into soils other than those of alluvial origin. The production of MeHg 
typically occurs in situations where large areas are inundated, compared to the volume of water in the 
reservoir, over thick organic material such as peat deposits or forested areas where trees were left 
uncut. 
 
Since the Bennett Dam, large areas of the river floodplain have not flooded due to smaller peak flows. 
With the Project in place, headpond inundation will be largely within the pre-Bennett Dam floodplain 
consisting of alluvial deposits with no accumulation of organic matter or wetlands. Although vegetation 
succession in the form of grasses and shrubs (but no trees) has extended out into the floodplain since 
the Bennett Dam, there has been little accumulation of organic material due to the scouring effects of 
the unconsolidated ice sheet. Following inundation, vegetation communities found along the channel 
margins will die off or be replaced by aquatic vegetation.  
 
The total inundation area for the Project ranges from 106 to 215 ha (95 percent and 5 percent 
exceedance, respectively). Most of the 215 ha inundated by the headpond is within the active floodplain 
or in non-wooded areas, with minimal amounts of organic matter. Approximately 23 ha of mature 
wooded areas on islands and adjacent riverbanks will be permanently inundated. Prior to inundation, 
these trees will be cut, merchantable trees salvaged and non-merchantable trees will be disposed of, 
according to applicable regulations limiting the available organic matter to produce MeHg.  
  
Based on the small area and the limited amounts of organic materials that will be inundated, MeHg 
production caused by headpond formation is expected to be negligible. 
 
Metals 
 
Because metal concentrations in water and sediments of the upper Peace River near the LSA are 
generally low and at background levels, the potential effects of inundation or exposure of metals by 
erosion are considered negligible. 
 
4.5.5.3 Decommissioning Phase 
 
Table 4.5-7 is an environmental effects assessment matrix for water quality during decommissioning. 
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Table 4.5-7: Environmental Effects Assessment Matrix: Water Quality - Decommissioning 

Phase 
Evaluation Criteria for Assessing 

Environmental Effects 

Project Activity 
Potential Positive (P) 

or Adverse (A) 
Environmental Effect 

Mitigation 
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• Elevated suspended 
sediments and 
turbidity (A) 

• Degradation of 
riverbed in 
headpond (A) 

• Aggradation of 
downstream 
channel (A) 

• Return of Peace and 
Ksituan Rivers to 
pre-project 
configurations (P) 

• Decommissioning plan, 
including staged approach 
to removal of headworks 

• Standard construction 
techniques to minimize 
resuspension of sediments 

• Regulatory guidelines 

3 2 2/2 R 1 Remobilization of 
sediments stored in 
headpond 

Elevated methyl mercury 
and metals (A) 
 

• Decommissioning plan, 
including staged approach 
to removal of headworks 

• Standard construction 
techniques to minimize 
resuspension of sediments 

• Regulatory guidelines 

1 2 2/2 R 1 

KEY: 
 
Magnitude: 
 
1 = Does not exceed threshold value 
3 = Exceeds threshold value 
 

 
 
 
Geographic Extent: 
1 = Sublocal: headworks construction 

zone 
2 = Local: headworks, headpond and 

immediately adjoining areas 
3 = Regional: Peace River and major 

tributaries from Peace Canyon 
Dam to Vermilion Chutes, 
excluding local study area 

 
Duration: 
1 = Short-term: less than 1 year 

(construction and 
decommissioning activities) 

2 = Mid-term: 1–30 years (post-
decommissioning phase) 

3 = Long-term: longer than 30 years 
(operations phase) 

 
 
 
Frequency: 
1 = Low: one 

event 
2 =Moderate: 

frequent 
3 = High: 

continuous 
 
Reversibility: 
R = Reversible 
I = Irreversible 
 

 
 
 
Ecological, Socio-cultural and 
Economic Context: 
 
1 = Relatively pristine area or area 

not adversely affected by 
human activity 

 
2 = Evidence of previous adverse 

effects 
 
N/A = Not applicable 
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4.5.5.3.1 Sediments 
 
Decommissioning activities include removal of all infrastructure and dewatering of the headpond. As for 
the operations phase, it is assumed that construction activities apply to the decommissioning phase. 
Removal of the headworks structure would increase water velocities through the former headpond 
allowing remobilization of deposited sediments. This would result in degradation of the riverbed in the 
headpond and aggradation in the downstream channel. Increased sediment inputs during dewatering of 
the headpond may result in adverse effects on water quality. These effects would occur in the 
headpond and downstream from the LSA. Maximum increases in sediment loads would likely occur 
immediately after decommissioning of the headpond and, over the longer term, are associated with 
large flood events. The period required for a new equilibrium to occur could exceed 30 years. The 
geographic extent of the effect is not known but it is expected to influence the headpond zone and 
several kilometres of river immediately downstream from the headworks (MMA 2000). 
 
During the decommissioning phase, the effects associated with sediment remobilization caused by 
dewatering of the headpond will be partially mitigated by implementing a decommissioning plan based 
on technology available at that time. This will be accomplished by removing the headworks 
infrastructure in a staged approach to ensure a gradual decline in water levels, which will reduce rapid 
resuspension of sediments stored in the headpond. Effects on water quality may also be mitigated if 
decommissioning stages occur when sediment loads are already naturally elevated (April to July). 
 
The magnitude of increased sediment concentrations on water quality during headpond dewatering was 
rated as high (3), because concentrations will exceed federal and provincial guidelines but it is 
assumed that the decommissioning plan will attempt to minimize the level of exceedance. The 
geographic extent was rated as local (2) because the decommissioning plan will attempt to restrict the 
effects to the immediate LSA. Duration and frequency each received a moderate rating (2) since 
elevated sediment loads may occur annually over an extended period (i.e., 30 years). The effect on 
water quality is reversible once the headpond area has stabilized. Because suspended sediment levels 
of the Peace River are naturally high, though highly variable, the ecological context is rated as low (1).  
 
Contaminants, nutrients and metals (including mercury) that are currently adsorbed to suspended, and 
channel bed sediments (as a result of deposition from other sources) could be stored in the headpond 
during the operational life of the Project. The redistribution of such materials during the 
decommissioning phase could reduce the downstream water quality until a new equilibrium of sediment 
distribution is reached. However, because metal and nutrient concentrations in water and sediments of 
the upper Peace River near the LSA are generally low and at background levels, the potential effects of 
headpond dewatering on water quality via export of metals (including methyl mercury) and nutrients are 
negligible. 
 
4.5.5.4 Malfunctions and Accidents 
 
Although unlikely to occur, accidents or malfunctions have the potential to affect water quality in the 
Peace River mainstem and tributaries near the LSA. Table 4.5-8 is an environmental effects 
assessment matrix for potential water quality effects due to malfunctions and accidents.  
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Table 4.5-8: Environmental Effects Assessment Matrix: Water Quality - Malfunctions and 

Accidents 
Evaluation Criteria for Assessing 

Environmental Effects 

Project Activity 
Potential Positive (P) 

or Adverse (A) 
Environmental Effect 

Mitigation 
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Spill of toxic 
materials 

Elevated contaminants 
(A) 

• Standard construction 
practices 

• Vegetable-based or bio-
friendly lubricants 

• Limit amount and type of 
hazardous materials 
transported to construction 
site 

• Vehicle fuelling offsite 
• Emergency response plan 

1 2 1/1 R 2 

Infrastructure 
failure 

Increased suspended 
sediments (A) 

• Standard construction 
techniques to minimize input 
or resuspension of sediments 

• Regulatory guidelines 
• project design 

1 3 3/1 R 2 

Massive slope 
failure in headpond 

Increased sediment 
concentrations (A) 

• None available 1 3 3/1 R 2 

KEY: 
 
Magnitude: 
 
1 = Does not exceed threshold 

value 
3 = Exceeds threshold value 

 
 
 
Geographic Extent: 
1 = Sublocal: headworks 

construction zone 
2 = Local: headworks, headpond and 

immediately adjoining areas 
3 = Regional: Peace River and major 

tributaries from Peace Canyon 
Dam to Vermilion Chutes, 
excluding local study area 

 
Duration: 
 
1 = Short-term: less than 1 year 

(construction and 
decommissioning activities) 

2 = Mid-term: 1–30 years (post-
decommissioning phase) 

3 = Long-term: longer than 30 years 
(operations phase) 

 
 
 
Frequency: 
1 = Low: one event 
2 = Moderate: frequent 
3 = High: continuous 
 
Reversibility: 
 
R = Reversible 
I = Irreversible 
 

 
 
 
Ecological, Socio-cultural and 
Economic Context: 
 
1 = Relatively pristine area or 

area not adversely affected 
by human activity 

 
2 = Evidence of previous 

adverse effects 
 
N/A = Not applicable 
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Although unlikely, accidents resulting in the release of large amounts of toxic material into the aquatic 
environment could occur during transportation of materials during construction activities, during 
operation of heavy equipment (e.g., trucks, loaders and excavators) and during maintenance of the 
headworks structure. Specifically, operation of equipment in and adjacent to the waterbodies could 
result in accidental spillage of hydraulic oils and diesel, which in turn could affect water quality. Spills 
during transport of fuels, concrete and dredged or pumped materials to and from the construction site 
could also affect water quality. The severity of the effect would depend on the location of the spill and 
mitigation measures taken.  
 
Standard mitigation measures used during construction, operations and decommissioning phases will 
help eliminate contaminant inputs into the aquatic environment. Lubricant oils used for the turbine units 
will be vegetable based or bio-friendly, which will substantially reduce effects associated with any minor 
spills or headworks failure. The amount and type of hazardous materials transported to the construction 
site will be limited and minimize the potential for accidental spills. For example, all vehicle fuelling will 
be completed offsite. Uncured concrete will be the only toxic material that will be transported onsite in 
large amounts. If there is a transport vehicle upset or release of toxic materials, an emergency 
response plan will allow a rapid and effective response to contain the spill and initiate cleanup 
procedures. If a spill occurs near water, some materials may enter the aquatic environment; therefore, 
mitigation may not be completely effective in reducing effects on water quality. 
 
Based on the assumption (though unlikely) that a large amount of uncured concrete could enter into 
Hines and Dunvegan creeks during an accidental spill, the magnitude of the effect on water quality was 
rated as high. An accidental spill of a large volume of uncured concrete into Hines or Dunvegan Creeks 
would have an adverse effect on water quality by increasing levels of pH (measure of relative acidity or 
alkalinity). However, if a spill occurred, water having elevated pH would be diluted upon entry into the 
Peace River and, therefore, the magnitude of the impact would be measurably reduced. As such, the 
effect on water quality would be restricted to the short section of stream between the crossing and the 
confluence with the Peace River (approximately 300 m). The alteration of pH would also be reversible, 
and therefore, an accidental spill of uncured concrete would not have a significant adverse effect on 
water quality in the LSA. 
 
In addition to potential effects of toxic spills, certain events or malfunctions could result in increased 
sediment inputs into the Peace River at the LSA. Extreme bank erosion due to a flood event, 
catastrophic failure of the infrastructure and massive slope failure within the headpond may generate 
large sediment inputs, which would increase sediment concentrations in the Peace River mainstem. 
The project has been designed to withstand extreme flood, ice and debris conditions, and the potential 
for the headworks to fail is considered extremely low. However, if infrastructure failure or other 
accidents occurred, no mitigation measures would be available to minimize sediment inputs. 
Infrastructure failure and bank erosion would most likely be associated with peak discharges of a flood 
event. Because suspended sediment loads would be at their highest during these conditions, the 
incremental input of sediments resulting from these malfunctions or accidents would likely be small and 
no adverse effect on water quality would be expected. However, inputs of sediment and, therefore, the 
magnitude of the effect would depend on the extent of the infrastructure failure and the length of time 
the headworks had been operational when the failure occurred.  
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Massive slope failure within the headpond, though unlikely, would likely result in adverse effects on 
water quality similar to those identified during dewatering of the headpond during the decommissioning 
phase. As such, the magnitude of increased sediment concentrations was rated as high and the 
geographic extent was rated as regional because river flows can carry sediment particles a 
considerable distance downstream. Duration and frequency received low ratings since elevated 
sediment loads would occur only once and for only a short period. The effects would also be reversible 
once the bank stabilized. 
 
4.5.5.5 Cumulative Environmental Effects 
 
The cumulative effects assessment case includes the Project together with probable new borrow pits, 
expansion of the Dunvegan Historic Site, the proposed BC Hydro Site C at Taylor, and potential future 
expansion of transportation and utility corridors. All of these have the potential to act cumulatively with 
the Project if activities occur in or near waterbodies where the potential for increased sedimentation and 
elevation of contaminants exist.  
 
Development of Site C on the Peace River at Taylor may modify the flow regime, temperature and 
sediment load of the Peace River at the LSA. The effects caused by Site C may be positive or negative 
depending on the configuration of the dam and reservoir. However, because no details on the proposed 
Site C are available, the contribution of the Project to cumulative effects on water quality as a result of 
Site C cannot be assessed.  
 
Because of the lack of specifics on the likely future projects, the contribution of project effects to the 
cumulative effects of other future projects on water quality is not assessed. 
 
4.5.5.6 Residual Environmental Effects 
 
After mitigation steps were included in the effects analysis, no significant adverse effects on water 
quality were identified due to project activities during the construction and operations phases. 
Table 4.5-9 presents the residual environmental effects for each phase. Instream activities during 
construction and maintenance of the infrastructure will introduce sediments into the aquatic 
environment. Assuming that effective mitigation measures are used during project construction and 
operations, and based on the high background suspended sediment concentrations in the Peace River 
mainstem during much of the year, sediment-related concerns during construction and operations 
phases are not anticipated.  
 
Although very unlikely to occur, certain malfunctions or accidents could result in increased sediment 
inputs into the Peace River in the LSA. Extreme bank erosion due to a flood event, catastrophic failure 
of the infrastructure and massive slope failure all have the potential to lead to inputs of large amounts of 
sediment. Because suspended sediment loads would be at their highest during extreme bank erosion 
or infrastructure failure, the incremental input of sediments resulting from these malfunctions or 
accidents would likely be small, and no adverse effect on water quality would be expected. Although 
sediment inputs associated with a massive slope failure into the headpond would have catastrophic 
consequences to water quality, effects are also deemed not significant due to the extremely low 
probability that a massive slope failure into the headpond would occur (AGRA 2000; AMEC 2004).  
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Table 4.5-9: Residual Environmental Effects Summary Matrix: Water Quality 

Likelihood of Significant 
Effect Phase 

Residual Environmental Effects 
Rating including Cumulative 

Environmental Effects 

Level of 
Confidence Probability of 

Occurrence 
Scientific 
Certainty 

Construction N/A    
Operations N/A    
Decommissioning NS 1   
Malfunctions, accidents and 
unplanned events NS 3   

Project overall NS 1   
Key: 
 
Residual environmental effect rating: 
S  = significant adverse environmental effect 
NS = not significant adverse environmental effect 
P = positive environmental effect 
 
Level of confidence 
1 = low level of confidence 
2 = medium level of confidence 
3 = high level of confidence 

 
 
Probability of occurrence: based on professional judgement 
1 = low probability of occurrence 
2 = medium probability of occurrence 
3 = high probability of occurrence  
 
Scientific certainty: based on scientific information and statistical 
analysis or professional judgement 
1 = low level of confidence 
2 = medium level of confidence 
3 = high level of confidence 
 
N/A = not applicable 

 
The potential for accidental spills is negligible due to mitigation protocols limiting transport of potential 
contaminants to the LSA. The exception to this is the transport of concrete into areas adjacent to Hines 
and Dunvegan creeks. However, a large input of uncured concrete into these creeks has a low 
probability of occurrence. Also, the potential effects are limited in geographical extent and are short-
lived and as such would not have a significant adverse effect on water quality in the LSA. 
 
Effects of the Project on metals and mercury are rated as not significant. The Project is also not 
expected to result in increases in total gas pressure.  
 
During decommissioning of the headpond, potentially adverse effects on water quality could occur from 
introduction or remobilization of sediments into the Peace River. The large amount of sediments 
potentially mobilized, the extended time when this effect would occur, and the extent of river that could 
be affected, suggest that dewatering the headpond could adversely affect aquatic resources. Although 
there is some uncertainty surrounding the final decommissioning plan, based on the proposed plan it 
was assumed that these effects could be effectively mitigated resulting in a rating of not significant. 
 
A review of current information indicates that other developments in the area have not resulted in 
serious contaminant issues. Therefore, mobilization of a large volume of sediments from the headpond 
should not result in the release of contaminants into the aquatic environment. 
 
Based on the predicted effects of specific project phases and information from other developments, the 
overall effect of project activities on water quality is rated as not significant. The level of confidence in 
this assessment is low due to uncertainty that the decommissioning plan will be effective in minimizing 
the effects of sediment mobilization during dewatering of the headpond. Currently, there is a general 
lack of empirical data on which to base a comprehensive decommissioning plan. 
 

 Jacques Whitford © 2006 PROJECT ABC 50541  October 2006 4-70 

 



 

 

 Jacques Whitford © 2006 PROJECT ABC 50541  October 2006 4-71 

 

 
4.5.6 Monitoring 
 
Monitoring of water quality will occur during construction, operations and decommissioning phases. 
This will be addressed in the Environmental Protection Plan (EPP), to be completed before 
construction, which will contain compliance levels prescribed by regulatory agencies. Glacier Power  is 
committed to resolving any water quality issues attributable to the Project in accordance with corporate 
environmental policies and programs. 
 
4.5.7 Summary 
 
Mitigation measures applied during construction and operations phases will eliminate potential adverse 
effects of project activities on water quality. Effects associated with decommissioning, and malfunctions 
and accidents are unlikely to be fully mitigated. The residual effects are predicted to be not significant. 
As such, the overall effect of project activities on water quality is rated as not significant. 
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