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Executive Summary 

Cascadia Biological Services was retained by BC Hydro to evaluate spawning success of 

anadromous salmon in Jordan River as part of the Jordan River Water Use Plan Monitoring 

Program.  This report represents Year 3 of the planned 6-year study period.  The study area 

encompassed both Reach 1 and Reach 2 of the lower Jordan River between the tailrace of 

the powerhouse and an impassable barrier located approximately 590m upstream. 

The overall goal of this study was to evaluate spawning success focusing on 2 different 

anadromous salmon runs in the Lower Jordan River:  

• Coho salmon from September 21st to December 21st 2007; and  

• Steelhead from April 15th to May 31st 2008.   

In addition to escapement monitoring for the periods above, 5 incubation tests in areas of high 

spawning suitability within the defined study area were conducted to determine potential 

incubation success of each developmental stage. 

The results of the enumeration study show that adult salmon (steelhead included) returns to 

Lower Jordan River decreased from 4 individuals in 2005/2006 and 16 in 2006/2007 to 2 in 

2007/2008.  Overall, chum species stayed the same at 0 individuals when comparing Year 3 

to Year 1 however, decreased by 13 from the Year 2.  Coho species decreased from 4 

individuals in Year 1 and 1 individual in Year 2 to 0 individuals in Year 3 of the study.  

Steelhead observations remained the same from Year 3 to Year 2 with 2 individuals 

documented.  Both Year 2 and 3 are an increase over Year 1, which had no returning 

individuals. 

The results of the incubation study show that incubation successes at all three stages of 

development at Sites 1 through 5 were very high averaging 96.2% and ranging from a low of 

92% for Site #3 to a high of 98.5% for Site #2.  Spawning gravel within the study area was 

generally considered to be of low-moderate quality with approximately 144m2 available within 

the entire study area.  This total area remains unchanged from previous study years however; 

Year 3 (assessed in April and May, 2008) saw overall volumes of spawning gravel present 

within the normal high water mark decrease by roughly one third (from year 1).  The decrease 

in overall spawning gravel volume was directly attributed to a major storm in November 2006 

resulting in discharges greater than 500 cubic meters per second as well as 3 weeks of spill 

events in February and March 2007.  Of the 144m2, it was determined that 118m2 (82%) was 
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available to spawners during low to moderate flows.  The remaining 26 m2 would be available 

during high to extremely high flow events.   

Results to date show potential limits to spawning success in the Lower Jordan River remain 

consistent over the three years of this study.  They include an absence of adequate spawning 

habitat (flow, gravel quality and quantity) as well as water quality issues from historic mine 

abandonment.  Water quality concerns will be discussed further in future reports (Year 4) after 

water quality data has been collected over three consecutive years.  Data to date suggest 

lethal concentrations may have been present adjacent to the mine tailings in Year 1 however, 

have been reduced, possibly in association with high discharges related to numerous spill 

events in Year 2 of the study 

 

Year 3 of the study was also the beginning of a planned flow release of 0.25 cms from the 

Elliot Dam.  Initiated halfway through our assessment period in January 2008, we will forgo 

conclusions as to the effects of this release on both spawning habitat as well as incubation 

success as more data is required.  Other conclusions drawn from our assessments to date not 

related to the release of 0.25 cms include a direct correlation between the frequency and 

duration of spill events and the loss of spawning gravel volume along both extensive areas 

within Reach 1 and smaller spot gravel locations in Reach 2.  Spawning gravel recruitment in 

these same areas appears to be slow as losses incurred from volumes measured as our 

baseline in Year 1 have only marginally returned (<15%) in Year 3 of the study.  Overall, the 

data and conclusions to date are preliminary and require further annual assessments to 

confirm and verify. 
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1.0 Introduction 

BC Hydro and Power Authority initiated a Water Use Plan (WUP) for the Jordan River 

watershed in April 2000 and concluded it in November 2001.  From this WUP, a minimum flow 

was ordered for fisheries benefits, and a 6-year monitoring plan was established to evaluate 

the effectiveness of the ordered flow regime.  The Lower Jordan River Spawning Assessment 

and Enumeration study program is one component of the monitoring plan.  Initiated in 2005, 

this report focuses on Year 3 of the 6 year monitoring plan. 

The overall objective of the study program is to assess the effectiveness of the minimum flow 

order for Lower Jordan River using spawning success as a key indicator.  Spawning success 

is defined as the number of recruits per spawner within the anadromous reaches  

(approximately 590m in length) (refer to Figure 1).  Target species were coho salmon 

(surveyed September 21st to December 21st 2007) and steelhead trout (surveyed April 15th to 

May 31st 2008).  Study objectives were pursued through snorkel surveys and incubation 

assessments within the anadromous section of river (Reaches 1 and 2). 

 

1.1 Project Area 

The study area (Reaches 1 and 2 from Figure 1) encompasses the mainstem of Jordan River 

(WSC- 930-037300) between the powerhouse tailrace and an impassable barrier to upstream 

fish migration located approximately 590m upstream. 

The Jordan River drainage is located on the west coast of southern Vancouver Island, 

approximately 60 km west of Victoria.  The river empties into the Juan de Fuca Strait.  The 

existing river habitat is approximately 25 km long (excluding two reservoirs- Diversion and 

Elliot), of which approximately 7.4 km is between Elliott Dam and the powerhouse tailrace.  

The Lower Jordan River downstream of the powerhouse tailrace is tidally influenced and is not 

part of the study area. 

The drainage area of Jordan River is approximately 184 km2, of which 80% (147 km2) is 

captured at the power intake at Elliott Dam.  Under normal operating conditions, inflows and 

storage at Elliott Reservoir are diverted to the Jordan River powerhouse via a tunnel and 



Cascadia Biological Services                                              Jordan River Spawning Assessment/Enumeration 2007/2008  

7

penstock.  Flows in the lower Jordan River channel below Elliott Dam are derived from local 

input from the residual 37 km2 of the watershed. 

Where inflows to the Elliott Reservoir exceed its storage, BC Hydro will release flows from 

Elliott Dam to avoid uncontrolled spill events. 



Cascadia Biological Services                                              Jordan River Spawning Assessment/Enumeration 2007/2008  

8

 

Figure 1     Jordan River Study Area 
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The mean annual precipitation within the watershed is 2,830 mm.  The heavy precipitation 

events are usually limited to the winter period (October- March).  Active logging within the 

watershed has reduced its capacity to attenuate precipitation events.  Consequently peak 

flows during the winter have been more severe, while in the summer months periods with 

reduced or no inflow are frequent.  Other factors affecting fish spawning activities within the 

study area include construction of the new tailrace and generating facility, past mining 

operations and an active log sort at the Jordan River confluence. 

Based on daily Lower Jordan River inflows calculated for the 1984-1999 period, the mean 

annual discharge is 13.7 cubic meters per second (cms) (BC Hydro 2001) measured at a 

gauging station located approximately 125 m upstream of the tailrace.  The mean monthly 

discharge calculated using this data set is shown in Figure 2.   

Figure 2. Mean Monthly Discharge for Jordan River (1984-1999). 
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A Fish Information Summary System (FISS) report generated June 13, 2007 indicated the 

presence of anadromous cutthroat trout, chum salmon, coho salmon, cutthroat trout, rainbow 

trout, and steelhead. 
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1.2 Objectives of the Work 

The following objectives were initially identified (BC Hydro 2005): 

The overall objective of this monitoring program was to assess the performance of the key 

WUP decision to increase flows in the lower Jordan River from leakage/local inflows to >0.25 

cms using spawning success (number of returns to outmigrants) as the performance measure.  

As a requirement for establishing baseline performance measures, specific objectives related 

to our monitoring program included the following; 

• Evaluate incubation success (Coho salmon) at five specific sites within the delineated 

study area; 

• Determine the number of spawning adults within the study area during specific 

timing/spawning windows for both Coho salmon (September 21st – December 21st) 

and for the Steelhead (April 15th – May31st). 

• Determine spawning gravel quantity and quality within the study area. 
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2 Methodology 

2.1 Survey Preparation 

Survey preparation for the project included the following; 

• A detailed review of past projects on the lower Jordan River including the 2005/2006 

report and associated recommendations. 

• Assess safety concerns/site conditions with BC Hydro staff prior to the initiation of snorkel 

surveys. 

• Produce a detailed safety plan and have it reviewed by BC Hydro staff. 

• Review issues documented in Year 1 and Year 2 of the project and prepare changes if 

any, to the new sampling and study program. 

2.2 Fall and Spring Surveys 

A total of eight fall and spring snorkeling surveys were completed during both the Coho 

spawning period (September 21st 2007 to December 21st 2007 – 5 surveys) and the Steelhead 

spawning period (April 15th 2008 to May 31st 2008 – 3 surveys).  Due to safety concerns, a 

crew of three was utilized, whereby two snorkelers were in the water at all times and the third 

crewmember traveled onshore parallel to the two swimmers.  The onshore crewmember 

maintained constant contact via two-way radios to the powerhouse and was equipped with 

various flotation devices as well as towropes.  Where possible, the river was 

snorkeled/assessed twice from top (start point) to bottom.  An underwater camera was used to 

photograph spawners.  Staff gauge and water temperature measurements were also taken 

during each survey as well as select photographs documenting river conditions at the time of 

survey. 

 

2.3 Winter/Spring Incubation Tests 

Eyed coho salmon eggs (Oncorhynchus kisutch) were obtained from the Nitinat Hatchery in 

Nitinat Lake, BC, at approximately 258 ATU (accumulated thermal units) and transported to 

Jordan River on December 28th, 2007 following procedures detailed in Attachment I 

(Incubation Summary Protocol).  Prior to transportation, staff at the hatchery sanitized all 
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equipment including a 15-gallon tote with a diluted iodine solution.  Eggs were then placed in 

the tote with water from the hatchery and covered with a sterilized cloth to reduce impacts 

associated with travel.  The total time elapsed between the hatchery and insertion into the 

cassettes ranged from 3-4 hours.  Once at the incubation site locations, eggs were manually 

inserted into the cassettes (200/cassette - Jordan-Scotty incubation cassettes).  The cassettes 

were then zip tied together forming three cassettes (600 eggs) per site.  Cassettes were then 

planted in the gravel (holes dug one week prior to insertion), at five different sites in the river.  

Once planted, the cassettes were covered with gravel and tied to a piece of rebar vertically 

implanted into the streambed.  Four out of the five sites (Sites 1, 2, 4 and 5) replicated 

incubation sites utilized in Year 1 of the program except for Site 3 which was placed 

approximately 15m upstream of the original site due to possible contamination issues 

associated with an unnamed tributary that flows through the copper tailing deposit.  Sites for 

Year 2 and Year 3 remained the same.  The locations and biophysical summaries of the 

incubation sites are summarized in Figure 3 as well as in Table 1 below.  

 

Egg survival was assessed at hatch, emergence as well as at post emergence at all five 

incubation sites and are discussed further in the results section.  After each assessment and 

where possible, eggs/alevins were buried in the gravel once assessed for stage and health. 

 

Water temperature was monitored at each visit to the assessment area using a handheld 

mercury thermometer. 

 

Stage was monitored by BC Hydro’s gauging station located approximately 125 m upstream 

of the tailrace and correlated to flow using the stage-discharge relationship for the station 

generated by Dave Burt & Associates Ltd.  River discharge data for the operational period 

between October 10th 2007 and May 23rd 2008 when the unit was functioning properly ranged 

from 0.300 cubic meters per second (cms) on January 28th 2008 to 5.728 cms on December 

4th 2007.  Discharge data for the rest of the summer was lost do to technical issues with the 

transducer.  Please refer to Figure 3 below for discharge data at the hydrological station 

located within our study area 



 

 

 

Figure 3. Jordan River Discharge Curve (October 2007 – May 2008) 
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Table 1.  Incubation Site Summary at Time of Placement 

Incubation 
Site # 

Water 
Depth 
Over 

Cassettes 

Water 
Velocity 
at 60% 
Depth 

Temp. Substrate Total 
Dissolved 
Oxygen 
(Time of 

Placement) 
(mg/l) 

Silt 
Content 

In 
Cassettes  

When 
Sampled 

1 0.34m 0.09m/s 3oC Gravel (50-
90mm) 

10.34 No Silt 

2 0.33m 0.08m/s 3oC Gravel (15-
45mm) 

10.20 No Silt 

3 0.42m 0.05m/s 3oC Gravel (25-
60mm) 

10.46 No Silt 

4 0.20m 0.13m/s 3oC Gravel (30-
60mm) 

10.54 No Silt 

5 0.41m 0.11m/s 3oC Gravel (25-
50mm) 

10.12 No Silt 
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Figure 4 Incubation Site Map 

 

 


