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I 

1.0 INTRODUCTION 


ARC Environmental Ltd. (ARC) has been contracted by British Columbia Hydro (BCH) 

to review fish and aquatic information on the Shuswap River as pan of the Water Use 

Plan (WOP) initiated for the Shuswap River system. Following the direction of the terms 

of reference the project area has been separated into four separate units; Mara Lake to the 

outlet of Mabel lake, Mabel Lake from its outlet to Wilsey Dam, Wilsey Darn to Sugar 

lake Darn and upstream of Sugar Lake (Figure 1). This has been done to take into 

account the varying influences of B.C. Hydro's hydroelecoic operations on the different 

geographical areas throughout the watershed. The report will [lIst provide a general 

overview that includes study objectives and resource use within the Shuswap system as a 

whole. Following this general overview, a more detailed discussion for each of the four 

geographical areas will be presented. Finally, the report will provide a discussion of 

information gaps relative to the Water Use Planning Process, as well as a list of 

recommended studies to be undertaken to fill these gaps in information. 

Objectives: 

The objectives of the Shuswap River Fish! Aquatic Wormation review were to: 

• 	 Conduct a comprehensive and thorough search of all documented literature and file 

information on fish , fish habitat, water quality and hydro-fish interactions in the 

Shuswap River watershed above Mara Lake. 

• 	 Thoroughly review and summarize the current knowledge searched in "Objective I" 

into a succinct useable document, and 

• 	 Based on expert interpretation, clearly identify outstanding knowledge gaps and 

provide well-considered recoTIUnendations to close any critical gaps identified which 

would lead to greater understanding of hydro-fish interactions/impacts . 

I Note: The interpreUltions within this report are those of the author. Based on the information presented 
discussion of gaps and stud v priorities will be undertaken by the SHU WUP Cc. Final priorities for future 
activities will be identified by this group through this process. 
ARC EI1l'jronmenIa! Ltd ShusH'ap River Fish/Aquatic In/ormation RevielA' 
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2.0 BACKGROUND 

The Shuswap River, located in south-central British Columbia, flows from it" s 

headwaters in the Monashee mountains through, Sugar Lake, Mabel Lake and Mara Lake 

before entering into Shuswap Lake at Sicamous, B.C. The Shuswap River has been 

identified as three separate sections; the Lower Shuswap River from Mabel Lake 

downstream to Mara Lake, the Middle Shuswap River, from Sugar Lake downstream to 

Mabel Lake and the Upper Shuswap River from Sugar Lake to the headwaters (Figure I). 

. BC Hydro owns and operates two dams and a generating station on the Middle Shuswap 
~ River above Mabel Lake. The hydro facilities were constructed by the West Canadian 

Hydroelectric Corporation in 1929 and acquired by BC Hydro in 1962. The hydroelectric 

system consists of a small storage reservoir (Sugar Lake) which was created by the Sugar 

Lake Dam (Peers Dam). The Sugar Lake Dam raised the previous lake level by 

approximately 8 meters . Control of water releases through the system takes place at the 

Sugar Lake Dam. Wilsey Dam located 29 km downstream of Sugar Lake creates a small J 
,f headpond and water is either released through the generating station or over the spillway 

or a combination thereof. 

The Middle Shuswap River then travels approximately 18 Ian before entering into Mabel 

Lake. Major contributions to flows upstream of Wilsey pam come from Cherry, Ferry, 

Holstein and Reiter Creeks , with smaller contribution from other tributaries. Major 

tributaries downstream of the Wilsey Dam include Bessette. Ireland and Big Creeks. 

Other smaller streams contribute some inflow to the system. The Lower Shuswap River 

has a length of approximately 89 Ian from its origin at Mabel Lake to its outlet at Mara 

Lake. Tributary inflows are contributed primarily from Kingfisher, Danforth and Trinity 

Creeks, with lesser contributions from Ashton, Blurton, Brash, Cooke, Fortune, and 

Johnson Creeks. 

ARC Environmel1lol LId Shus\\"op River FlshlAquOlic In/ormorion Reviev.
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In addition to elecnic generation, the Shuswap hydroelectric system is operated in order 

to address environmental and flood control issues. On average, Sugar Lake Reservoir is 

at its lowest level at the end of April and is filled during spring freshet The reservoir 

elevation is maintained throughout the summer recreational periods and then drawn down 

over winter. Freshet flows, stored in the reservoir, are used to augment downstream 

flows during the winter months, which are used for incubation of fish embryos and 

alevins, as well as for power generation. 

Anadromous salmon, (chinook, sockeye, and coho) utilize the Shuswap River upstream 

to Wilsey Dam, as well as variable use in nibutary systems (FillIP 1990) Anecdotal 

information (French 1995) suggest that chinook salmon were able to access the Middle 

Shuswap River upstream to Wilsey Dam prior to its construction. Current fish use 

upstream of the Wilsey Dam includes rainbow trout, bull trout and mountain whitefish. 

Sugar Lake supports a population of introduced kokanee salmon as well as native 

rainbow trout and bull trout In addition to salmonids numerous other fish species utilize 

the Shuswap River system to varying degrees (Table I) 

Resource use in the Shuswap system includes lo&,oing, recreational activities, and 

agriculture throughout most of the drainage. Forestry is the major resource use in the 

upper portion of the drainage above Sugar Lake. Agricultural activity is limited upstream 

of the Sugar Lake Dam, increasing slightly in the Middle Shuswap upstream of the 

Wilsey Dam, and reaching high levels of activity along the Shuswap River and its 

tributaries downstream of the Wilsey Dam (DFO 1997). In addition to agricultural 

activity, other resource use activities increase with distance downstream. Valley flat 

areas along the mainstem below Wilsey dam, and associated tributary systems, have 

experienced heavy resource use activity. This has resulted in increasing water 

withdrawals, decreasing water quality, as well as habitat impacts associated with land 

clearing (DFO 1997). 
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Be Hydro Operations 

The Sugar Lake (Peers) Dam was constructed at the outlet of Sugar Lake on the former 

site of Brenda Falls. The reservoir provides storage for hydroelecuic generation 

downstream at Wilsey Dam through out the year. Sugar Lake is approximately 11.5 km 

long and varies in width from 1 - 4 km. The reservoir is typically operated to be at its 

lowest level in April and full pool in mid surruner (Figure 2). Inflows Maximum draft of 

the reservoir is 7.8 meters. Current operation of the Sugar Lake Dam increases mean fall 

and winter outflows by approximately 45% (August to March) and decreases spring 

freshet by approximately 11%, as compared to pre development flows (Figure 3c). The 

Sugar lake reservoir has the capacity to store only 13.4% of mean annual flow. Once 

storage is reached the outflows at the Dam equal the inflows to the reservoir through the 

summer and early fall. During the late fall and winter reservoir inflows are Iess than 

outflows. Discharge facilities presently consist of four sluiceways and an overflow 

spillway with 14 bays. Each bay crest in the overflow spillway can be raised from 600.00 

to 601.52 meters with the addition of stop logs. The overflow spillway is used annually 

to pass spring freshet discharges. After runoff peaks (May - June), the reservoir level 

follows a recession and typically reaches the level of the stop logs by July. Current Stop 

Log Operation Guidelines are provided in Table 2. Normally the first stoplogs are put in 

place from mid April to mid June. The last two (4 th and 5 th 
) stoplogs are usually put in 

place after July I Sl When 5 stoplogs are in place the reservoir alert level is 601.65. 

Management of levels to 601.65 is accomplished though. gate operation. If alert level is 

exceeded with all gates wide open stoplogs 4&5 must be removed before a reservoir level 

of 601. 80 is reached. 

Reservoir storage (releasing less water from the dam than is entering Sugar lake) 

typically commences in early June and full pool is maintained until late fall. During 

storage. filling rate is maintained by adjusting the sluice gates. During peak inflows the 

gates are fully open. however inflows exceed release capacity and rapid filling of the 

reservoir takes place. 
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Figure 2. Sugar Lake Reservoir Elevations (1984-1999) 
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Figure 3a: Shuswap River Downstream Mabel Lake: 

Pre and Post regulation mean monthly flows (Sherbot, D. BCH) 
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Figure 3b: Shuswap River Downstream Wilsey Dam: 
Pre and Post regulation mean monthly flows) (Sherbo!. D. BCH) 
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Figure 3c: SGR Mean Monthly Inflows and Outflows (1984-1998 )(Sherbot, D. BCH) 
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Table 2. CWTent SlOp Log Operation Guidelines (prepared by K. Meidal, BCH. 2000). 

MAX Stop Logs 

IS April - 0 - 2 Depending On EL 600.00 - 600.61 m 
IS June snowpack 

IS June - 3 install afler peak of EL 600.91 m 
30 June freshet has passed 

aflerOI 4 Provided daily EL 601.21 m 
July inflows are < 85 

m·/s due to snow 
pack depletion 

aflerOl 5 Provided dai ly EL 601.52 m 
July inflows are < 50 When 5 stop logs are in place, the Reservoir Alen Level is 

m 3/S due (0 snow 601 .65 m. Crews go to site and operate gates to maintain 
pack depletion level below 601 .65 m. [f601.70 m is reached with all gates 

wide open, stop logs 4 & 5 must be removed before 601.80 m 
is reached. 

Power generation in the Middle Shuswap River takes place at the Shuswap Falls 

Powerhouse immediately below Wilsey Dam. The Wilsey Dam, located 29 km 

downstream of Sugar Dam was built on the site of Shuswap Falls, a set of extended 

rapids with maximum head of approximately 21 meters (D.B Lister and Associates 

1990). The facility consists of Wilsey Dam, two intake structures and penstocks located 

at either side of the dam, and an overflow concrete weir (spillway). Spillway crest 

elevation is 444.52 meters, however this can be increased to 445.43 meters with the 

addition of flashboards. The headpond al the Wilsey ~am is small with little storage 

capacity . Assuming full pool (Level = 445.43 m . Volume + 1009700 m'), the headpond 

could be drained in < 37 minutes if all gates are fully opened and inflows are low (ie 

winter flows. 

A total of 78% of the flow downstream of Wilsey Dam originates above Sugar Lake. 

The remainder of the flows are contributed from the local tributaries. flows entering 

from the tributaries, principally Cherry and Ferry Creek, typically start to increase m 

April and peak in June (Figure 4). Flow recession is moderately steep through July. 
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Downstream Flows 

Wilsey Outflow 

The Wilsey Reservoir is operated to maintain headpond level to allow penstock intakes to 

be underwater. The Wilsey Reservoir can provide 30 minutes of storage. While there are 

no formal imposed limits to the rate of filling and/or drawdown of the headpond. 

Ministry of Envirorunent, Lands and Parks (MoELP), Fisheries and Oceans Canada 

(FOC), and BCH have agreed to the following releases (BC Hydro 2000): 

I) September IS-November 15: Flow >22.7 m'lsec (802 cfs ) 

2) All other times: Flow = 15.0 m'lsec (530 cfs) 

3) Flow scenarios, based on forecasting, are presented to MoELP and FOC annually for 

decision. Inter agency dialogue commences in August to set spawning and 

overwintering flows . Factors of consideration include inflows to the reservoir, and 

long term weather forecasts. Dialogue continues through the late summer, fall and 

winter as infonnation is updated. Both MoELP and FOC must be notified if the flow 
{ 

regime falls or is expected to fall below the annual flow plan. 

Flows downstream of Wilsey Dam exhibit the same hydrographic pattern as outflows 

from Sugar Lake Dam (Figure 5). Current regulated flow patterns demonstrate decreases 

in peak freshet flows and increases in late fall/winter 00ws compared to pre-regulated 

conditions. Natural inflows from tributary systems can produce short term peaks 

associated with large volume rain events. 

Flows in the Lower Shuswap Rjver downstream of Mabel Lake are significantly less 

influenced bv flow manal!ement at SUl!ar Lake . AlthouS!h 53% of the flow volume in the 
.,/ - ~ 

Lower Shuswap Rjver is contributed from Sugar Lake inflows (1990 - 1998 data) 

(Webber 2000) only a small fraction can be retained. The pattern of annual discharge is 

similar to the Middle Shuswap Rjver in that there is a reduction in average peak flows 

and augmentation of late fall winter flows. During the 1999 - 1998 period peak flows 
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Figure 5. Wilsey Dam Discharge Summary (1984-1999) 

400 r------------------------------------------------------------------, 

3SO 
Max 

--- 75% 

--A......erage 

300 --- Median 

--- 25% 

Min 

250 

:§" 
M 

E. 200 
~ 
o 
ii: 

, 
150 \ , 

n " 
, 

\Jill 
. \ 

100 

50 

0 ,.,C .0 i; c "5 0> i} 13ro ~ ro ~ ~ ~ ~ 
'2 \!o ~ ~ ~ '2 '2 i!! Q <:: Q
0 0 0 0 0 0 0 "0 0 0 0 0 

Time of Year 

ARC Environmental Ltd. 

Project No. 1180 Shusv.'<lp River Fish/Aquatic In/annation Review 




were anenuated by and average of 15% (Range 3-21%) (Webber 2000). Winter flows 

(February, March and April) can be in excess of 30% greater than pre-regulated flows 

(Figure 3a). 

Fish/Flow Impacts 

River systems experience natural variability in flows. In the interior of BC, which 

includes the Shuswap drainage, snow melt provides the primary source of inflow to the 

system. Once the snowmelt ends, the river stage follows a natural recession whereby 

water flows and associated water levels decline through the summer and fall period. 

Inflows are further decreased through the winter as water is stored as snow. 

• Fish assemblages develop spawner timing and rearing panems linked to seasonal habitat 

I 
t availabilities. In the interior of Be, fish have adapted their life history panems around 

typical flowlhabitat relationships. Maintenance of natural flow panerns is generally 

believed to be a risk averse approach in regards to flow management. Currently flow 

panem, peak flows, and flow recession, in the Shuswap follows the pre-regulation panem 

with the exception that augmented fall and winter flows increase the frequency of higher 

river levels (Figures 3 a, b and c). It should be noted that the data presented on the 

graphs represent the average of several years of data, which tends to smooth out annual 

variability Annual variability for reservoir filling and river flows downstream of Wilsey 

Dam can be seen in Figures 2 and 5. On a year to year basis short tenn high flows will 

still occur. Often these short tenn flow fluctuations are largely contributed to by inflows 

from unregulated tlibutaries. 

Although flow management in the Shuswap system has resulted in only small changes in 

annual flow panems, and increases in winter flows are thought to have potentially 

benefited downstream fish resources, short tenn disruption of flows associated with BC 

Hydro operation can put fish and aquatic resources at risk. Changes in flows at Sugar 

Lake Dam (Controlled Events) are subjected to ramping rates put in place to manage the 
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risks of downstream stranding of fish. These ramping rates, as discussed later. take into 

consideration time of year and life Illstory information for fish species within the river. 

Short term disruptions can occur due to abrupt gate changes or as a result of unscheduled 

outages and cessation of power generation (Uncontrolled or Unit Tripping Events). 

These short term disruptions in flow have the potential to significantly affect water levels 

in the river wlllch, in turn, can result in stranding fish on gravel bars, isolating them in 

pools or side channels. Isolated fish may be more susceptible to increased predation 

and/or changes in water quality. In addition, flow reduction can potentially dewater eggs 

and ova that have been deposited in the gravel. These operational issues are areas of 

concern within the Shuswap River system. The effect of these short term flow 

fluctuations is dependent on the magnitude and the duration of the flow changes, as well 

as, the time of year. Good management of operational components of the system and a 

thorough knowledge of fish species and life Illstory (greatest periods of risk) will help 

reduce risks of impacts due to flow fluctuations. 

ARC EnVironmental Lid Shusu'ap River Fish/Aquatic Information RevieH' 

ProjeCl No. 1180 Page 14 




3.0 METHODS 

3.1 Collection of Information 

The collection of information can be divided into two categories including: interviews 

with individuals, and references from libraries, agency memos, world wide web 

databases, consultant reports, and conununity group reports. 

Personal interviews were collected from individuals from various disciplines including: 

• Fisheries and Oceans Canada, 

• Ministry ofEnvironrnent, Lands and Parks, 

• BC Hydro, 

• First Nations , and 

• Community Groups . 

.. 
J 	 Initially a letter and an accompanying response sheet (Appendix A) was sent (e-mailed) 

to individuals in the above organizations, outlining various objectives of the Water Use 

Plan (WUP) information review. The response sheet consists of several headings 

including: 

J) Con/oc/lnformation title and address of the indi vidual; 


2) Relevant Information i) Fish and Fish Habitat Assessments, ii) Water Quality. iii) 


Hydro-Fish Interactions, and iv) Other; 

3) References references the individual considers useful; and 

4) Other COlltacts other people that may have relevant information relating to the 

WUP Process . 

For cases where the response sheet could not be used, or further follow-up was required a 

telephone or personal interview was conducted. A list of individuals contacted is 

provided in Appendix B. 
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A thorough search for information and references relating to the WUP was conducted. 

Information was collected from libraries and office files including: 

• BC Hydro (BwnabyN emon); 

• Triton Environmental Consultants Ltd; 

• Fisheries and Oceans Canada (Kamloops and Salmon Arm); 

• Ministry of Environment, Lands and Parks (Penticton and KamJoops) ; and 

• ARC Environmental Ltd. 

In addition, several search databases were used including; W A YES, BC Conservation 

Data Centre, ASFA (American Fisheries Society Database), and the FOC and MoELP 

maintained Fisheries Information Summary System (FISS). The Ministr)' of 

Environment, Lands and Parks web site was also used to search for lake survey 

information, release records, watershed codes, and water licenses, and the Environment 

Canada database was used to query for hydromeoic stations. 

3.2 Documentation and Review of Information 

The author, title, year and location of all references identified were entered into an excel 

spreadsheet (Appendix C), and unique numbers were assigned to each. The excel 

spreadsheet allowed for all references to be son ed and for fileers to be applied, thus 

assisting in tracking the references and avoiding duplication. The reference information 

was reviewed and categorically identified as relevant or not relevant. Relevant references 

were further reviewed and notes were made identifying information useful to WUP . The 

review of reports included the identification of STUdy objectives, appropriateness of STUdy 

plans, as well as an assessment of results relative to the original objectives. This was 

done to ascertain whether information was incomplete, and consequently to provide a 

direction for additional work that might be required. Relevant information was entered 

into a data summQl)' sheer for each of the 4 units (Appendix D). The data summary sheer 

assisted in forming the basis for the repon and the data gap and matrix spreadsheets 

(Appendix E and F respectively) . 
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4.0 RESULTS 

4.1 Mara Lake to the outlet of Mabel Lake 

4.1.1 Aquatic Resources 

4.1.1.1. Water Quality and Quantity 

A comparison of water quality among, Sugar, Mabel and Mara Lakes indicates that 

overall water quality is good (Bryan and Jensen 1999). All tbree lakes are relatively clear 

and quite low in nutrients, phytoplankton., and zooplankton. No measurable effects to 

water quality deterioration in Mara Lake have been reported from 197 I - 1998, but 

affects from non-point sources and treated waste have been noted (Bryan and Jensen 

1999). Other than concerns related to high stream temperatures, water quality has not, to 

this point, been identified as a major problem in the Shuswap River between Mabel and 

Mara Lake Unit as it applies to the fisheries resources. There are however concerns 

regarding water quality associated with water potability and human health (Nordin 1978). 

Impacts to water quality in the Lower Shuswap are noted mainly from municipal waste 

discharges, degradation of riparian habitat. and streambank erosion by ranching and 

logging. Several tributary systems including Blurton, Fortune, Johnson., Kingfisher and 

Trinity Creeks are impacted by ranching and log"aing (Nener and Wernick No Date). 

Kingfisher Creek is also a major natural source of suspended sediment, and bacterial 

levels in Fortune Creek are a high level of concern (NOl;din 1978). Water temperatures 

have been measured up to 25°C near Mabel Lake (Nener and Wernick No Date). These 

high temperatures during the fall have the potential to impact spawning salmon, and in 

some years prespawn mortality has been noted in years of elevated temperatures (Wolski, 

S 2000. pers comm.). 

There are a total of 13 I water licenses that draw water from the major tributary systems 

of the Lower Shuswap River (downstream of Mabel Lake) for domestic, irrigation, 

enterprise. waterworks. power, conservation and stockwatering (MoELP 2000d). 
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4.1.1.2 Discharge 

One active hydrometric station (station no. 08LC002) lies on the Lower Shuswap River 

near Enderby. Hydrometric data exists from 191 1 to 1936 and 1960 to present 

(Environment Canada 2000). The mean annual discharge at Enderby is 88.6 m'/sec with 

maximum flows occurring in June and minimum flows occurring in late winter (February 

and March) (Figure 3c). 

4.1.2 Fish and Fish Habitat 

4.1.2. 1 Fish Distribution 

Anadromous salmon species in this unit include sockeye, coho, pink, and chinook. 

Sportfish species within the Lower Shuswap include kokanee, lake trout, mountain 

whitefish. rainbow trout and bull trout [Fish Habitat Inventory and lnfonnation Program 

(FHIIP) 1990; DFO 1997; Jantz 1986J Brook trout, cutthroat trout, and lake trout have 

also been released into lakes in the Lower Shuswap (MoELP 2000c). Chiselmouth were 

observed in 1964 within Mara lake. however no other records of threatened or 

endangered species have been identified within the study area (BC Conservation Data 

Centre 2000) Species distribution and comparison to other areas of the Shuswap 

Drainage can be found in Table 1. 

In general. salmonids are concentrated in the upper half of the Lower Shuswap River 

above the village of Enderby. The upper section of the river has a steeper gradient and 

gravel/cobblelboulder substrate. preferred by salmonids. Downstream of Enderby. the 

Lower Shuswap is a slower more meandering river with fine substrates. providing habitat 

conditions more suitable to non-salmonid species. 

Overall there is a good knowledge of spawning distribution of chinook and sockeye 

salmon. Spawner distribution of kokanee and coho salmon is not as well documented. 
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4.1.2.2. Life History 

, 

In general , the Lower Shuswap River is used as a migration, spawning, incubation and 

early rearing system for salmon. Chinook salmon enter the Lower Shuswap as early as 

July and hold in deeper water sections of the river, with some fish moving upstream into 

Mabel Lake. Spawning commences in late September and persists through October. 

Chinook spawning is concentrated in the Shuswap River upstream of the Village of 

Enderby (DFO 1997). Eggs incubate through the winter and emerge in the spring (late 

March through to early May) (Figure 6). Margin habitats along the Lower Shuswap 

River are used for early rearing [Federenko and Pearce 1982; Envirocon Pacific Ltd. 

(Envirocon) 1989]. The majority of fry leave the system to rear downstream in Mara 

Lake (Envirocon 1989; FHIIP 1990). Lower Shuswap River chinook are mainJy ocean t 
type (95%) (Envirocon 1989). Ocean type chinook migrate to the ocean dwing their fIrst 

i 
I 
L year, alternately stream type chinook spend a complete year in fresh water before 

migrating to the ocean. The majority of the adults return as 4 year olds, with fewer 3 and 

I 5 year olds. 

f 

Sockeye and kokanee spawning takes place in October, with spawning concentrated in 

the upper area of the Lower Shuswap River, above the Village of Enderby. Sockeye and 

kokanee fry migrate downstream to Mara Lake upcn emergence. Sockeye adults return 

primarily as 4 year olds with a small percentage of 3 year old males . Kokanee salmon 

return to spawn as 3 year olds. 

Coho spawning and rearing takes place in the mainstem and tributaries (FHIIP 1990). 

Spawning occurs in November and coho fry rear in tributary and/or mainstem habitats for 

a minimum of one year prior to migrating downstream to the ocean. 

Rainbow trout use tributaries to spawn, since there is apparently limited rearing in the 

mainstem (J antz 1986). Life hi story information of Lower Shuswap rainbow is limited, 

pal1icularly fry/juvenile distribution. The elevated summer water temperatures in the 

Lower Shuswap likely contribute to low usage by salmonids. Bull trout have only been 
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Fi:urt 6. Lower Shuswap River Lifenage Periodlciry Chan (prepared b~' Sherbot. D. BCH. 2000). 
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found in limited numbers in the Lower Shuswap River. The mainstem is considered to 

have higher temperatures than preferred by bull trout for rearing. Numerous non

salmonids use the system for rearing and probable spawning (Envirocon 1989) (Table I). 

4.1.2.3 Habitat Productivity 

Both Mabel Lake, draining into, and Mara Lake at the outlet of. the Lower Shuswap 

River, are considered oligotrophic, ,although Mara Lake is nearing mesotrophic starus . 

(Bryan and Jensen 1999). Although tributary systems are noted as having elevated 

nutrient levels (Nordin 1978), the nutrient levels in the Lower Shuswap River are not 

high. The system is . likely limited for salmonids due to elevated water temperatures 

during the summer that exceed the preferred range for stream dwelling salmonids. 

Elevated water temperatures during the spawning period have the potential to put chinook 

spawners at risk (Wolski, S. 2000. peTS comrn). There is no current information 

suggesting where any limits to production are occurring. 

4.1.2.4 Escapement 

Chinook escapements have shown a recent trend of increasing numbers, with 1999 

having the highest escapement number for the period of record 1951-1999 (24,698) 

(Table 3 )(Figure 7). Current chinook escapements to the Lower Shuswap River have 

exceeded the interim escapement target of 11.000 spawners established as a result of the 

Canada-US Pacific Salmon Treaty of 1985 (DFO 1997) 

Lower Shuswap River sockeye demonstrate a four year cyclic dominance, with the recent 

cycle returns, 1994 and 1998, showing a decline from the cycle high in 1990. Rerums in 

1994 and 1998 (367,661 and 291,631 respectively), were less than the 1990 returns of 

983.554, which are the highest in the current data record. (Table 3) (Figure 7). Current 
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Tahlc J, Escap~ments of Salmooids for tl1e Lowrr anet Middle ShuSl\'alJ Ri,'C'r 

DAn; CHlNOOl>: COHO SOChIYE 

lS MS LS MS LS /1.1$ 

1951 750 750 oIf off o 0 

1952 3,:"00 UOO off oIT o 0 

195 ~ 7';00 750 3,500 L'iOO 14(1 0 

19,"4 1.500 oIr oft 750 n,462 61 

195~ 3,500 1500 3.500 3.500 23 (1 

1956 3.500 1.500 1.5011 750 , 0 

1957 3.500 1.500 750 400 490 (t 

1958 7.100 750 3.500 1.500 9.387 ' 99 

1959 1.500 750 1.500 750 281 0 
1960 3,500 750 UOO 3,~OO o 0 

1961 35()0 1.500 750 3.500 341 (I 

1962 3.100 750 75() 1,500 ~1.20; 457 

1963 3,500 750 150 1,500 2,014 (1 

19M 3.500 750 3,500 750 o 0 
1965 UOO 4(){1 20ll 400 S8~ 0 

1961· 3.500 '00 400 400 24.629 1.872 
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1977 9,500 550 100 594 14 ,695 o 
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19sn 4,000 ;()(l 150 550 81 (l 

198 1 5.500 500 1511 250 7.351 o 
1981 2. 200 500 .100 350 513.925 40302 

198~ 1.800 300 200 250 7.308 27 
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198:' 11.l25 90<1 500 1.2()O :un 1);{1 
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sockeye escapements are still below the interim escapement target of 1.200.000 

established by Fisheries and Oceans (DFO 1997). 

Coho salmon escapements have declined from the 1950's and early 1960 and are 

currently at the lowest values from the period of record (Table 3)(Figure 7). The decline 

in coho escapements has been seen throughout the Thompson-Shuswap system, and are 

currently believed to be as a result of a decline in ocean productivity combined with 

excessive harvest. Loss of freshwater habitats is also a concern related to coho salmon 

production. 

Pink salmon have been enumerated in the Lower Shuswap River, however numbers have 

been low with the greatest number of pinks recorded in 1987 (15) (FHIIP 1990). The 

Lower Shuswap River would be considered at the extreme of the range for pink salmon. 

Given that pink salmon fry demonstrate passive downstream migration directly post 

emergence, relying on river currents to take them to the estuary, it is unlikely that fry 

from the Lower Shuswap River can successfully survive a migration through the 

Shuswap Lake system. 

4.1.2.5 Stock Monitoring/Assessment 

Annual spawner counts for chinook and sockeye are conducted in the Lower Shuswap 

River. Kokanee counts have been done however, they are not done annually (Caverl y, A. 

2000. pers carom; Jantz, B. 2000. pers corom). Trapping and coded wire tagging of 

chinook juveniles was conducted in the Lower Shuswap River in 1976, 1979 and 1980, in 

order to document ocean migration and timing. as well as. fishery contribution of the 

stock prior to enhancement activities. No records of re-captures of the tagged fish have 

been found. In 1985 and 1986, Envirocon conducted an assessment in order to determine 

the interaction of hatchery and wild salmon (Envirocon 1989). No evidence was found 

that hatchery releases were negatively impacting wild salmon fry . 
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4.1.2.6 Enhancement 

Releases of rainbow trout, cutthroat trout. brook trout, and lake trout by MoELP within 

the Lower Shuswap River system have occurred between the years 1909 and 2000 

(MoELP 2000c). MoELP 's stocking strategy is to stock smaller high elevation lakes to 
: 
, 	 provide spon fish opportunities. No river stocking is being done since stocks are 

managed by means of regulation (Jantz, B. 2000 . pers comm) . Brood stock collection 

and chinook salmon fry releases within the Lower Shuswap River are conducted by the 

Shuswap River Hatchery [Triton Envirorunental Consultants (Triton) I 995c). Fry 

releases to the Lower Shuswap from the Shuswap Hatchery have been conducted every 

year since 1984. During this period the releases have ranged in size from a low of 72. I 36 

in 1989, to a high of 1,113,900 in 1986 (Table 4). In addition to the releases from the 

Shuswap Hatchery, the Kingfisher Comrmmity Hatchery has been in operation since 

1981. and releases up to 237,000 fry annually (Table 5).• 

Fisheries enhancement potential was identified for Kingfisher/Danforth Creeks in 1984 

(Griffith 1984) 

4.1.2 .7 Angler Use 

A spon fi shery for chinook salmon re-opened in 1986 on the Lower Shuswap with an 

average of475 adults harvested from 1986 to 1994 (Schubert 1995) Generally 70-300 

chinook are taken per year by sport fishers, and 200-300 are taken for the Indian Food 

Fishery throughout Shuswap River (Ball, 1. 2000. pers comrn). There is a small 

recreational fishery for rainbow trout and mountain whitefish which mostly appears to be 

from locals. 

ARC Environmental LId 	 Shuswap River Fish/A quatic Information Review 
Projecr No. IloU 	 Page 25 



Tabl.4. Lower Shuswap River chinook Releases from Shuswap Hatcbery. 

Stock 
Shuswap R Low 

Shuswap R Low 
Shuswap R Low 
Shuswap R Low 
Shuswap R Low 
Shuswap R Low 

Shuswap R Low 

Shuswap R Low 
Shuswap R Low 
Shuswap R Low 
Shuswap R Low 
Shuswap R Low 

Shuswap R Low 

Shuswap R Low 

Shuswap R Low 

, 	 Shuswap R Low 

•• 	 Shuswap R Low 

Shuswap R Low 
Shuswap R Low 

t 	 Shuswap R Low 
Shuswap R Low 
Shuswap R Low 

Shuswap R Low 

Shuswap R Low 
Shuswap R Low 

Shuswap R Low 
Shuswap R Low 
Shuswap R Low 

Shuswap R Low 
Shuswap R Low 

Shuswap R Low 
Shuswap R Low 

Shuswap R Low 

Shuswap R Low 
Shuswap R Low 

Shuswap R Low 

Br Yr 
1984 
1984 
1985 
1985 
1985 
1985 
1986 
1986 
1987 
1987 
1988 
1988 
1989 
1989 
1990 
1991 
1992 
1992 
1993 
1993 
1994 
1995 
1995 
1996 
1996 
1997 
1998 
1998 
1998 
1998 
1999 
1999 
1999 
1999 
1999 
1999 

Start Date 
1 1 
1 1 

1986/05127 
1986/04128 
1986/04128 
1986/05127 
1987/04127 
1987/05121 
1988/0511 0 
1988/05104 
1989/05117 
1989/04/06 
1990105115 
1990105/15 
1991105114 
1992/04115 

1 1 
1993/05/03 

1 I 
1994/05/03 
1995/05/ 15 
199G/05114 

1 I 
1997/05116 
1996111 /21 
1998/05119 
1999/05108 
1999/05/08 
1999/05108 
1999105/08 
2000105115 
2000105115 
2000105115 
2000/05115 
2000105115 
2000105 /15 

End Date 

1985105125 
1985104/26 
1986/05/29 
1986/04130 
1986/04130 
1986/05/29 
1987/04129 
1987/05/23 
1988/05111 
1988/05/05 
1989/05118 
1989/04107 
1990105115 
1990105115 
1991/05115 
1992104116 
1992/ 11125 
1993/05106 
199311 1129 
1994/05/07 
I 995/05nJ 
1996/05119 
1995111129 
1997/05119 
1996111 /26 
1998/05122 
1999/05112 
1999/05112 
1999105112 
1999/05112 
2000105119 
2000105119 
2000105119 
2000105/19 
2000105119 
2000105119 

Toul ReI. 

67011 
51869 
27161 
25725 
25672 
27124 

561900 
552000 
447100 
441200 
443640 
400000 

36052 
36084 
82005 

24 1120 
28730 

403000 
45140 

625570 
702500 
667380 

16380 
892820 
89240 

656700 
59882 

384288 
382108 
41222 
26072 
28041 
28085 

311902 
18291 

385650 

Totals 

118880 

105682 

1113900 

888300 

843640 

72136 
82005 

24 I 120 

431730 

670710 
702500 

683760 

982060 
656700 

867500 

798041 
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Table 5. Lower Shuswap River chinook Releases from J(jogfisher Hatchef)·. 

Slack Br Yr 

Shuswap R Low 198 1 

Shuswap R Low 1982 

Shuswap R Low 1983 

Shuswap R Low 1984 

Shuswap R Low 1985 

Shuswap R Low 1985 
Shuswap R Low 1986 
Shuswap R Low 1986 
Shuswap R Low 1987 

Shuswap R Low 1988 

Shuswap R Low 1989 

Shuswap R Low 1990 

Shuswap R Low 1991 

Shuswap R Low 1992 

Shuswap R Low 1993 
Shuswap R Low 1993 
Shuswap R Low 1994 

Shuswap R Low 1995• Shuswap R Low 1996 

Shuswap R Low 1997 
Shuswap R Low 1998 
Shuswap R Low 1999 

Start nale 

/ / 


/ / 

/ / 


/ / 


/ / 


/ / 


/ / 


/ / 


1988/07/04 

1989/04/02 
1990/04127 

1991 /04/ 14 

1992/03 /29 

1993/04/ 

1994/04/ 
1994/07/ 
1995/04/05 

1996/05/01 

1997/04/01 
1998106127 
1999105/09 
2000/04/22 

End nate 
1982/06/01 

1983/04/01 

1984/06120 

1985/06/09 
1986/06127 

1986/07131 
1987/04115 
1987/06/30 
1988/07/05 

1989/05118 

1990/04127 

1991 /04/ 14 

1992/03129 
1993/04/ 

1994104/ 
1994/07/ 

1995/04110 
1996/05/02 

1997/04/30 

1998/06/27 
1999/05/30 

2000105119 

Total Rei 

4275 

27000 

27000 

83500 
20000 

180000 
100000 
135000 

99500 
172000 

138000 

160000 

45000 

160000 
75000 

20000 
237000 

110000 

86000 

31000 
110138 
222465 

Totals 

4275 

27000 

27000 

83500 

200000 

235000 
99500 

172000 

138000 

160000 
45000 

160000 

95000 
237000 

110000 
86000 

31000 
110138 
222465 
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4.1.3 Effect on Aquatic Resources 

4.1 .3.1 Flow Fluctuations 

The resulting effects of flow fluctuations at the Wilsey Dam on the Lower Shuswap are 

buffered by Mabel Lake. Although the shape of releases from Sugar Lake maintains its 

fidelity, the impacts of operational outages at the Wilsey Dam are not likely transferred 

downstream of Mabel Lake. 

4.1.3.2 Flow Management Strategies 

Flow management strategies developed for the Middle Shuswap River could potentially 

{• 	 have some effect on the flow conditions in the Lower Shuswap. Inflows from upstream 

of the Sugar Lake Dam, contribute approximately 53% of the mean aru1Ual flow to the 

Lower Shuswap River (Webber, 2000). As Sugar Lake has the capacity to store only 

13% of the mean annual inflow, the operations at Sugar Lake can only actively influence 

approximately 7% (13% of 53%) of the annual flows below Mabel Lake, and are subject 

to timing constraints associated with the filling and drafting of the reservoir. At a 

monthly resolution. the regulation at Sugar Lake reduces flows by approximately 10% for 

peak flows. and increases and stabilizes winter flows by approximately 16% (Be Hydro 

2000). In addition. it should be expected that flow management for the benefit of fish in 

the Middle Shuswap River. would also benefit fish in the Lower Shuswap River due to 

similar species composition and life histories. 

4.1.3.3 Habitat Productivity 

Current flows in place in the Middle Shuswap River have not had any apparent negative 

effect on returns of chinook and sockeye salmon since returns have been increasing 

recently. Unless large changes in flows are experienced in the Lower Shuswap River it 
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seems reasonable to assume that current habitat productivity will be maintained. Large 

changes in flows are unlikely due to limited storage and fish flow requirements upstream 

in the Middle Shuswap River. The assumption is that current storage and river 

management in the Middle Shuswap River has provided a positive effect associated with 

late fall winter flow augmentation. Future river management will be developed by the 

WUP. 

4.1.4 Identified Interests alld Concerns 

The following section briefly documents the current state of knowledge regarding 

interestslissues or concerns from various stakeholder groups. 

Shuswap Nation Fisheries Commission (SNFC) 

• 	 The SNFC is currently maintaining a fish fence on Danforth Creek in cooperation 

with FOC, to monitor coho stocks [Shuswap Falls and Sugar Lake Water Use Plan 

Consultative Meeting (WUPCM) 2000J. 

Spallumcheen Indian Band 

• 	 The Spallumcheen Indian Band currently harvests chinook salmon in the Lower 

Shuswap River There is a desire to increase the capability of the Spallumcheen Band 

to harvest chinook near the Village of Enderby. 

Kingfisher Environmental Socien' 

• 	 The Kingfisher Environmental Society is a local society made up of residents . This 

society continues to be acti ve in conducting fisheries projects and promoting 

environmental awareness . They have been active in fish culture for chinook salmon 

and restoring habitat values within the watershed. 

Fisheries and Oceans Canada (FOC) 

• 	 FOC is committed to continuing stock rebuilding efforts for chinook., sockeye and 

coho salmon in the Lower Shuswap River FOC concerns related to resource use, 

ARC Environmental Ltd 	 Shuswap River FishlAquGllc in/ormation Revie". 
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inc lude the degradation of fish and fish habitat due to poorly managed land use 

practices . 

4.1.5 Discussion 

4.1.5.1 Aquatic Resource 

Warer Quality 

f 

..,. 

f 

The major current concern associated with water quality is that of high water 

temperatures , particularl y during the chinook spawning period. Water temperatures in 

excess of 20°C increase risks to spawning salmon due to increases in the potential for 

disease, as well as increases in metabolic demand that have the potential to affect 

spawning success. Elevated water temperature appears to be a result of warm surruner 

and fall temperatures causing the warming of Mabel Lake, and the fact that the shallow 

outlet shelf effectively skims warmer surface water. The onJy potential concern relative 

to the WUP process could be related to changes in water management that could 

exacerbate temperature problems in the Lower Shuswap River. Given the current 

objectives for fish flow releases in the Middle Shuswap Ri ver large reductions in late 

summer/fall flows are not expected. 

A possible benefit of reduction in peak flows as a result of water management at Sugar 

Lake is possibly a reduction in bank erosion along the Lower Shuswap mainstem. 

Although bank erosion is a naturally occurring process agriculture, urbanization, and 

linear development have resulted in the loss of riparian values along the Lower Shuswap 

River and the associated increase in risk of erosion (DFO 1997). 

Flow studies 

Although the Middle Shuswap Ri ver inflows above Sugar Lake contribute approximately 

53% to the total Mabel Lake inflows, the small storage capacity (1 3% of inflows ) limits 
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any effects that upstream flow management might have on the fisheries and aquatic 

resources in the Lower Shuswap River. Confumation of contribution on a monthly basis 

should be undertaken with any flow scenario developed for the Middle Shuswap River, 

however it is difficult to see how any change from current operation would be of 

sufficient magnitude to warrant flow studies in the Lower Shuswap River. 

4.1.5.2 Fish and Fish Habitat 

Current knowledge of fish distribution and life history for salmon in the Lower Shuswap 

River is generally good for chinook and sockeye salmon. Information on kokanee stocks 

is incomplete because kokanee enumeration, which has occurred in the past, is not being 

done at present. Knowledge of coho salmon is not as complete as for the other salmon 

speCies , although, additional effort is being directed at increasing knowledge of coho 

spawner numbers particularly in tributary streams. The knowledge of resident fish in the 

area is somewhat limiteci While information is lacking to maximize fisheries 

management options in the Lower Shuswap, particularly as it relates to sport fish 

concerns , no information gaps have been identified relating to the Water Use Planning 

process. 

4.1.5.3 Hydro-Fish Interactions 

No significant effects from hydroelectric operations in the Middle Shuswap River are 

apparent for fish and aquatic resources in the Lower Shuswap River, unless there are 

significant changes in flow management. particularly in the fall/winter period (which is 

unlikely) . Flow changes associated with tripping events are buffered by Mabel Lake. 

4.1.6 Summal), and Recommendations 

Based on the infonnation collected on the section of the Shuswap River from Mabel Lake 

to Mara Lake, there are resource related concerns from anthropogenic activities. 
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However given the current stream flow patterns and the limited capacity to significantly 

alter flows witllln the Lower Shuswap River, no study needs have been identified relative 

to the Water Use Planning Process. In general fisheries is relatively complete for life 

history and distribution of anadromous stocks, with the exception of coho in the drainage. 

Information on non-anadromous stocks is less complete and fisheries management could 

benefit from the collection of additional data, however this is viewed as outside the 

mandate of WUP. Large flow fluctuations form the Sugar Lake Dam could in theory 

impact fisheries resources in the Lower Shuswap, but as there is limited storage, the 

ability to greatly modify flows is also limited. In addition, the objective of maximizing 

fish production in the Middle Shuswap will logically have a beneficial affect on 

downstream resources due to the similarity in fish assemblages and life history. If new 

information, suggesting that large flow fluctuations could occur in the Middle Shuswap 

River then risks to fisheries impacts on the Lower Shuswap River should be revisited. 

4.2 Mabel Lake from its outlet to Wilsey Dam 

4.2.1. Aquatic Resources 

4.2.1.1 Water Quality and Quantity 

Current water quality in the mainstem of the Middle Shuswap River has not been 

identified as degraded as far as fish habitat values are concerned. There are, however, 

concerns relating to public health and potability of water. Current resource use activities 

along the Middle Shuswap River, and in its tributaries, ha ve the potential to put water 

quality at risk 

Intensive farming. with the removal of riparian vegetation, channelization. stream bank 

trampling. and non-point source pollution, has the potential to affect water quality in the 

Middle Shuswap River. Water quality issues and excessive water withdrawal are most 

severe witllln tributary systems. A total of 28% of the watershed has been logged. 14% 

recently (Nener and Wernick No Date). Logging in the tributary systems is contributing 

to erosion and sedimentation (Nener and Wernick No Date). Water quality in Mabel 
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Lake is considered good with no deterioration in water quality from 1971 - 1998. 

although there is potential for water quality to be affected by non-point source pollution 

and treated waste (Bryan and Jensen 1999). 

A total of 359 water licenses exist on the entire Shuswap River mainstem. however, their 

location along the mainstem is indiscernible. A total of 180 water licenses extract water 

from the tributary systems within the drainage from Mabel Lake to Wilsey Dam for the 

ptrrpose of domestic, irrigation, stock watering, waterworks, power, conservation, 

storage, camps, and processing (MoELP 2000d). 

There are concerns with potential August water demand, and low summer and winter 

flows in tributary systems. For instance, water is diverted out of Duteau Creek to the 

Vernon Irrigation District. Concerns also exist with municipal and rural discharges, 

stormwater runoff, and chlorinated effluents (Nener and Wernick No Date), again mostly 

concentrated in tributary systems. 

4.2.1.2 Dischargel 
I 

One active hydrometric station (station no. 08LC003) exists in the Middle Shuswap River 

downstream of Wilsey Dam with data available from 1913 to present (Environment 

Canada 2000).Streamflows typically increase from April reaching a peak in early to mid 

June, after which time they follow a relatively steep :ecession through July and into 

August. Lowest streamflows typically occur in later winter (March). Flow regulation at 

Sugar Lake has resulted in a reduction in peak flows and an augmentation in winter flows 

over unregulated values (Figure3b and Figure 5) 

4.2.2 Fish and Fish Habitat 

4.2.2.1 Fish Distribution 

Fish distribution is referenced by reach delineation that is taken from Fee and Jong 1984, 

Figure 8. The mainstem of the Middle Shuswap River is known to contain chinook, 
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coho. and sockeye salmon, as well as kokanee. bull trout. rainbow troul and mountain 

whitefish , Non-salmoruds include sculpins, longnose dace, redside shiner, peamouth 

chub, largescale sucker, northern pikeminnow and burbot (Table I) (FHIfP 1990; Fee and 

Jong 1984; Envirocon 1989; Envirocon 1984), Tributary systems contain rainbow trout. 

coho and chinook salmon, and mountain whitefish, as well as suckers , shiners, dace, and 

sculpin (Fee and Jong 1984), The Bessette system provides the majority of the tributary 

habitat. Habitat values in other Middle Shuswap River tributaries are generally restricted 

to the lowermost reaches, Inventory work identified rainbow trout as the dominant 

species in tributary drainages with some use by salmon in lower reaches of tIibutary 

streams [ARC Environmental Ltd. (ARC) 1998). Bull trout use of MiddJe Shuswap 

River tIibutaries is W1.known, 

Mabel Lake fisheries resources include: rainbow trout, bull trout, kokanee , mountain 

whitefish, burbot, cutthroat trout, longnose dace, redside shiners, slimy sculpin, prickly 

sculpin and largescale sucker, as well as early rearing for chinook and sockeye salmon. 

Although, there are no records of threatened or endangered species identified within area 

(BC Conservation and Data Centre 2000), bull trout have been listed as threatened 

provincially (Caverly, A. 2000 . pers comm). Given the lack of information in the 

Shuswap system in regards to stock status. related to historic habitat impacts and harvest 

pressure, there is concem regarding this species. 

In addition, Middle Shuswap coho stocks are at extremely low numbers , and have 

recently been the focus of attention by FOe. Cunent efforts include hatchery 

supplementation of Middle Shuswap River coho and development of groundwater side 

channels, preferred habitat for coho juvenil es. 
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4.2.2.2 Life History 

Life Histories for chinook., sockeye, coho, kokanee, rainbow, bull trout, and whitefish are 

outlined in Figure 9. Sockeye and kokanee spawn below Wilsey Dam and migrate 

directly to Mabel Lake in April and May (Jantz 1992). Sockeye enter the Middle 

Shuswap River in late September and early October with peak spawning occurring 

typically between the lOth and 20 th of October. Sockeye spend I year rearing in 

freshwater lakes prior to migrating downstream to the ocean. Fraser River sockeye return 

to spawn as 4 year olds, with a small percentage of 3 year old males (jacks). Middle 

Shuswap kokanee rear in Mabel Lake, and return to spawn as 3 year olds. As spawners 

they are generally small, averaging approximately 20 cm. Kokanee spawners distribute 

i themselves throughout the river making extensive use of side charmels (Figure 10). Due 
l 

to their size, kokanee spawning preference is for shallow, lower velocity water and small 

substrate. This habitat preference puts them at risk to reductions of flows from the 

spawning to incubation period, although current flow regulation has reduced the risk over 

pre regulated flows (Figure 3b). A small number of kokanee (hundreds) spawn in lower 

Bessette Creek Historically this population numbered in the thousands and spawned 

upstream as far as Lumby according to archival infonnation in Lumby (Caverly, A 

2000. pers comm). 

Coho spawn in Middle Shuswap and tributaries aniving in mid October with spawning 

starting October 21 Sl peaking November 13 th and ending December 7 th (Triton 1994) 

Some emergent coho migrate directly downstream, however most rear for a year in the 

Middle Shuswap and tributaries (Envirocon J984) Preferred rearing is in off channel 

habitats and in areas of low velocity, generally, in association with woody debris, and in 

tributary systems. 
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Figure 9. Middle Shuswap River. dov.'nsrream of\Vilsey Dam. Lifestage Periodic:iry Summary (prepared by Sherbot. D. BCR 2000). 
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Figure 10. Kokanee: 1993 Spawning Distribution and 
Densities in the Middle Shuswap River. 
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Chinook enter the Middle Shuswap River starting in July with spawning commencing in 

mid September peaking on October 2 and fInishing on October 21 (Triton 1994). 

Spawning takes place within the upper 8 km of the Shuswap River downstream of Wilsey 

Darn, Reach 2, although approximately 80-90 % of chinook spawning takes place in the 

upper 3.5 krn. (Figure II ). Water depths, velocities, and substrate within the lower 15 

krn of the MiddJe Shuswap River are generally not within the preference for spawning 

chinook. Fry emerge in the spring beginning in April and show variable life histories . 

Some fry continue downstream migration to Mabel Lake immediately post emergence 

(Envirocon 1984), wh.ile most reside in low velocity margins and off/side channel 

habitats for several weeks. After residing in off/side channel habitats , they begin to show 

a preference for increased velocities. The majority of chinook migrate out of the system 

to Mabel Lake within 60-90 days , and to the ocean 90-150 days post emergence 

(Stalberg, H. 2000. pers comm). Rearing densities of chinook fry are h.igh along the 

shoreline of Mabel Lake through June and July (Envirocon 1989). A small number of fry 

remain in the river for a full year. The majority of adults return as 4 year old fi sh with 

smaller nwnbers of 3 and 5 year olds. The Middle Shuswap stock is classified as Ocean 

Tvpe, as most juveniles migrate to the ocean in their fIrst year. Analysis from scales 

collected during the 1980's has shown MiddJe Shuswap Chinook were 60% Ocean Type 

(DFO 1997). Recent scale data collected during the 1990 ' s indicates that currently over 

95% of the fi sh returning are exhibiting an Ocean Type life h.istory . Freshwater age 

information from both the Lower and the Middle Shuswap Rivers have shown similar 

freshwater age dwing the 1990' s. As the hatchery contribution to returns is significantly 

different. the anomaly seen in the Middle Shuswap between the 1980 's and the 1990 may 

be purely an artifact of the scale reading itself rather than any change in life history. 

The limited number of chinook juveniles that stay in the Middle Shuswap Ri ver appear to 

select deep, back eddy areas in the main stem or are associated with log debris and 

abundant cover in main sites with suitable water velocities (>30 cm/sec) (Fee and long 

1984; Envirocon 1989). 
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FIGURE 11 . Chinook salmon: 1993 Spawning Distribution and 

Densities in the Middle Shuswap River. 
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There appears to be a small population of chinook that spawn and rear in the Bessette 

Creek drainage and demonstrate a Stream Type life history (Bailey, R. 2000. pers 

comm). There are records in the archives in Lumby that tell of locals pitch forking 

chinook salmon from the stream (Caverly, A. 2000. pers corum). 

Rainbow trout primarily use tributary systems (mainly the Bessette system) to spawn and 

rear for 1-2 years (Jantz 1986). These tributaries serve as recruitment systems for Mabel 

Lake as there are very low numbers of mature rainbow in the mainstem (Jantz 1992). 

Migration occurs from February to June with spawning taking place anywhere from 

February through to the end of May. Incubation takes place up to the middle of July 

(Caverly, A. 2000. pers comm). Rainbow trout fry rear in side channels of the Middle 

Shuswap River and some parr rearing is found in habitats with suitable velocities and 

complexity within the mainstem (Caverly, A. 2000. pers corum). 

Whitefish spawn in the fall (September and October) over cobble substrate in flowing 

water and are not nest builders , but rather eggs are dispersed over the substrate. 

Distribution of Middle Shuswap spawners is currently unknown. Incubation occurs from 

October through to mid March. Immediately after emergence, whitefish seek out quiet 

water habitats with dense cover, such as inundated vegetation or weedy growth. After 

several weeks in quiet habitats, whitefish move into faster water habitats with gravel 

substrates. Whitefish have been found rearing in some tributary systems (Fee and Jong 

1984 ; Griffiths 1986 ) No habitat preference data for Middle Shuswap whitefish is 

currently available therefore risks to flow values has not been defined, however, current 

whitefish populations appear to be healthy (S Wolski pers comm). 

Bull trout are limited in the Middle Shuswap and tributary use is unknown, although they 

are part of the Mabel Lake sport fishery. Water temperatures in this area are generally 

higher than preferred for bull trout systems dwing summer and early fall. 
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The Middle Shuswap River is heavily utilized by non-salmonid species. Some migration 

from lakes takes place by adults moving into the river to spawn. Rearing occurs in the 

mains tern primarily in lower velocity water and side/off channel habitats, particularly for 

juveniles (Wolski, S. 2000. pers comm). 

4.2.2.3 Habitat Productivity 

Sugar and Mabel Lakes are considered oligotrophic (Bryan and Jensen 1999). Although 

nutrient inputs from the tributaries enter into the MiddJe Shuswap River, water quality 

data indicates that the nutrient status of the mainstem is low. The Middle Shuswap River 

appears to be Nitrogen limited (Fee and Jong 1984). Sugar and Mabel Lakes have 

Nitrogen:PhosphoTUs (N:P) ratios of> 14: 1 suggesting that both of these waterbodies are 

P limiting (Bryan and JensenI999). 

Coho, chinook and sockeye primarily use the 8km of river below the Wilsey Dam for 

spawning (D.B Lister and Associates 1990), although the majority of chinook spawning 

takes place in the 3.5 krn downstream of the Wilsey Darn. The remaining IS km of river 

while providing limited suitable spawning conditions for salmon is well utilized by 

kokanee. Superimposition of redds during chinook spawning at several sites may 

indicate that spawning substrates could be limiting (Wolski, S. 2000 . pers comm). 

Mainstem habitats are used for rearing chinook and coho (Fee and Jong 1984), with low 

velocity margin habitats and sidelback channel habitats providing post emergence nursery 

habitat for chinook, coho and rainbow trout. Coho rearing takes place in off channel 

habitats throughout the year including newly constructed groundwater channels (Flynn., 

M. 2000. pers corom). Warmer off-channel habitats and groundwater channels are 

heavily utilized for rearing ofnon-salmonid species. 

Bessette Creek. near the confluence with the Shuswap River has spawning populations of 

chinook and cobo, and provides rearing opportunities for chinook juveniles and preferred 

rearing for and coho fry and smolts (Envirocon 1984). Water quality problems including 
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sediment inputs. elevated temperarures. high nutrient inputs and mill leachates (DFO 

1997) within the tributary systems may be affecting tributary production. 

High water temperatures in the mainstem during summer months, combined with low 

food, reduces productivity however, an increase in productivity may be expected with the 

increase in spawner numbers and carcasses to the Middle Shuswap downstream of 

Wilsey Dam (Slaney, 2000. pers comm). The low productivity within the system appears 

to be related to low natural production. 

The average wetted width, under current flow management, exceeds the pre- regulated 

wetted width (due to winter flow augmentation). Therefore, it is possible that current 

productive capacity the Middle Shuswap could be somewhat greater than historic values. 

T Low numbers of rainbow trout utilize the mainstem (Fee and long 1984; and Envirocon 

1989). Rainbow trout production from tributary systems appears to recruit to Mabel 

Lake. 

Mabel Lake kokanee are small averaging 22 cm, possibly an indicator of the low 

productivity within Mabel Lake. In Wood Lake, a eutrophic lake, kokannee grow up to 

45+ em. In Okanagan Lake, a mesotropkhic lake, they reach 30-35 em in length. 

4.2 .2 ,4 Escapement 

Escapements to the Middle Shuswap River are summarized in (Table 2). Middle 

Shuswap chinook escapements, which were relatively stable from 1951 to 1986, showed 

an increase in numbers from 1987 to 1990 after which time they have remained relatively 

stable again. Average escapement over the past 10 years is 3,922 (Figure 12). Early 

increases in rerurns are, possibly due to hatchery contribution to the system. Fry stocking 

of the Middle Shuswap River was initiated in 1985, and continues to date. Stocking 

numbers and release dates can be found in Table 6. Although both the Middle and Lower 
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Table 6. Middle Shuswap Chinook Releases from Shuswap Hatchery (Cook. R. DFO) 

•
l 

T 

> , 

I 


Stock Br Yr 

Shuswap R Mid 1985 

Shuswap R Mid 1985 

Shuswap R Mid 1985 

Shuswap R Mid 1985 

Shuswap R Mid 1986 

Shuswap R Mid 1986 

Shuswap R Mid 1987 

Shuswap R Mid 1987 

Shuswap R Mid 1987 

Shuswap R Mid 1987 

Shuswap R Mid 1988 

Shuswap R Mid 1988 

Shuswap R Mid 1988 

Shuswap R Mid 1988 

Shuswap R Mid 1989 

Shuswap R Mid 1989 

Shuswap R Mid 1989 

Shuswap R Mid 1989 

Shuswap R Mid 1989 

Shuswap R Mid 1990 

Shuswap R Mid 1990 

Shuswap R Mid 1991 

Shuswap R Mid 1991 

Shuswap R Mid 1992 

Shuswap R Mid 1992 

Shuswap R Mid 1993 

Shuswap R Mid 1993 

Shuswap R Mid 1994 

Shuswap R Mid 1994 

Shuswap R Mid 1995 

Shuswap R Mid 1995 

Shuswap R Mid 1996 

Shuswap R Mid 1996 

Shuswap R Mid 1997 

Shuswap R Mid 1997 

Shuswap R Mid 1998 

Shuswap R Mid 1998 

Shuswap R Mid 1998 

Shuswap R Mid 1999 

Shuswap R Mid 1999 

Shuswap R Mid 1999 


Start Date 
I I 

1986105/28 
I I 

1986/05128 
1987/05120 

I I 


I I 


I I 

I I 


I I 

I 1 

I 1 

I 1 


I 1 


1990105/16 
1990104/04 

1990105116 
1990105116 
1990/04/04 

I I 


I I 

I I 


I I 


1992/11110 
I 1 

1994/05/24 
1993/11113 
1994111108 
1995105/30 
1995/lllO7 
1996105/28 

I / 

1997/05/28 
1998/05/29 

/ ! 
0101 

0101 

0101 


2000105/26 
2000105126 
2000105/26 

End Date 
1986/04128 
1986/05/29 
1986/04128 
1986/05/29 
1987/05122 
1987/04/09 
1988/05/16 
1988/05116 
1988/04/13 
1988/04113 
1989105115 
1989/05115 
198910411 0 
1989/04110 
1990105116 
1990/04/04 
1990105116 
1990105116 
1990/04/04 
1991/04119 
1991105115 
1992/05113 
1992/04/27 
1992/11116 
1993/05127 
1994/05/27 
1993/11118 
1994111/15 
1995105/31 
1995/11/21 
1996105/30 
1996111114 
1997/05/29 
1998105130 
1997111118 
199910511 8 
1999/0511 S 
1999/05118 
2000105/26 
2000105/26 
2000105/26 

Total ReI. 
35244 
37102 
35193 
37448 

313300 
297600 
257059 
261941 
257703 
260797 
219010 
219010 
235000 
235000 
261957 
259836 
261577 
23180 

258919 
439381 
440502 
410875 
409406 

97630 
518100 
442340 

21740 
102900 
413220 

58030 
417150 

62630 
262200 
327580 

11050 
101909 
103378 
77613 
96596 
93406 
93798 

144987 

610900 

1037500 

908020 

1065469 

879883 

820281 

615730 

464080 

516120 

475180 

324830 

338630 

282900 

283800 
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Shuswap chinook stocks increased through the late 1980's and early 1990's the Lower 

Shuswap stocks have continued to increase through the later 1990's while the Middle 

Shuswap stock has not. One possible explanation for this could be that the Middle 

Shuswap system is at capacity for chinook production. 

Sockeye salmon in the Middle Shuswap River return to spawn every four years. The 

Middle Shuswap stock demonstrates cyclic dominance with the dominant cycle occurring 

(most recently) in 1994 and 1998 with escapements of 31,806 and 15,262 respectively. 

The Middle Shuswap dominant year return is coincidental with the dominant cycle of the 

Lower Shuswap River. A significantly smaller return cycle occurs the year after the 

dominant cycle. Escapement data indicate that in some years sockeye show up in the 

Middle Shuswap River during the other cycle years (Table 3) 

Coho salmon have declined in numbers in the Middle Shuswap over time and are 

currently at their lowest point over the period of record (Table 3). Other Thompson and 

Shuswap River coho stocks have shown a similar decline in numbers during the 1990's 

(Galesloot, M. 2000. pers comm.) 

Kokanee spawner counts have not been conducted an annual basis but are available for 

1991 , 1993, 1994, and 1999. A recent increasing trend in Kokanee spawners could be a 

result of flow management relative to spawning/incubation flow ratios (Jantz, B. 2000. 

pers comm), or perhaps due to increase productivity in Mabel Lake due to nutrient inputs 

from salmon carcasses. 

4.2.2.5 Stock Monitoring/Assessment 

An assessment conducted in 1984 determined that there was additional capacity for 

chinook outplants in the Middle Shuswap (Fee and long 1984). However, the study may 

have overestimated the amount of useable area because of the use of unsuitable habitat 

preference curves, as well as, an untested assumption that juveniles would utilize the 
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entire cross section of the channels for rearing. Studies of juvenile rearing in larger river 

systems have indicated that rearing is heavily weighted to use along the margms 

(Anonymous 1987). 

An additional assessment was done in (1984) by Envirocon. This assessment determined 

that the majority of chinook fry leave the Middle Shuswap River after a short period of 

time, as very few overwintered smolts were captured. This study focussed on the 

collection of overwintered smolts which may have resulted in less than optimum trapping 

methods andlor location to monitor outmigration of fry. Beach seining in Mabel Lake 

documented chinook fry rearing from May to the end of July. Catches peaked at the end 

of July (Envirocon 1989). 

A 1985/86 assessment assessed the impact of hatchery verses wild chinook. This report 

found no obvious impact from outplanting (Envirocon 1989). 

Adult chinook, sockeye, and coho are monitored annually. Kokanee escapement 

information is limited to fOUT years of data. Monitoring of juvenile use of man made side 

channels is currently being done through the use of fences at channel outlets (Flynn, M . 

2000. pers comm; Wolski, S. 2000. pers carom). 

4.2.2.6 Enhancement 

MoELP has had releases of rainbow trout. cutthroat trout, and brook trout from 1928 to 

1999 w; 11 tributary systems of this section of the Middle Shuswap River (MoELP 

2000cj. Stocking occurs in higher elevation lakes to provide recreational fisheries. No 

stocking is done in river systems. River stocks are managed through regulations. 

The Shuswap hatchery has been in operation since 1985, during this period releases of 

chinook have ranged from 144,987 in 1985 to 1,065,469 in 1989 (Table 6). Hatchery 

contribution to returns has been high in the Middle Shuswap River varying from a high of 
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73% in ]994, to 36% in 1998. Releases in the past two years have been reduced to just 

over 280,000. (Cooke, R. 2000. pers corrun). These reductions are an attempt to assess 

the relationship between nwnbers of fish released and contribution to retwns (Wolski, 

2000. peTS cornrn). In addition., it was believed that the Middle Shuswap River was at its 

escapement target (D. Lofthouse, 2000. pers comm). Recent enhancement of coho has 

taken place from 1998-2000. Egg targets from the Middle Shuswap and Duteau stocks 

while set at 100,000 have nOI been reached due to the low numbers ofretuming adults to 

the system. 

Man made groundwater fed side channels have been constructed to increase off channel 

rearing habitat for Middle Shuswap River salmonids (Flynn, M. 2000. pers comm). The 

man made portion of the MaIlman channel is approximately .8 !an in length while the 

Engineered portion of the Lang channel is 3.8 !an long. The channels are currently being 

monitored and are used by early rearing chinook and coho fry and juveniles, rainbow 

trout, as weD as, numerous course fish species. 

4.2.2.7 Angler Use 

As a result of increases in chinook returns to the Middle Shuswap River a summer fishery 

for chinook salmon has been in operation since 1986 (Kristamanson 1999). restoring a 

traditional fishery in the Middle Shuswap River (Caverly. A. 2000. pers comm). This 

recreational acti vity is monitored through an annual creel survey. 

Current angler use for resident species on the Middle Shuswap is unquantified. There is a 

fishery for whitefish and occasionally rainbow trout. Bull trout are sometimes captured 

when cooler water temperatures and salmon abundance provide suitable conditions 

(Caverly. A. :2000. pers comm.). 

Mabel Lake received the highest angler use of 101 Okanagan regional lakes (D.B Lister 

and Associates 1990). A 1984 creel study in Mabel Lake indicated that 53% of the catch 

was rainbow trout and 36% was comprised ofkokanee (Jantz 1986). 
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4.2.3 Effects on Aquatic Resources 

4.2.3.1 Short Term Flow Changes 

Short term fluctuations can occur at the Wilsey Dam. These can be attributed to: 

1. Placement or removal of flashboards at Wilsey Dam. This requires a temporary flow 

increase through the powerhouse to reduce headpond level and subsequent flow 

reduction to refill the headpond for normal operations. 

2. Planned shutdown of generating unites) for maintenance work or to facilitate 

dredging. 

3. Temporary shut-off of the generating unites) due to tripping events. 

BC Hydro has operational protocols in place to rrunimize flow disruption associated with 

, 
I 

the first two events. To mitigate sudden reductions in flow below Wilsey Dam during 

unplanned tripping events, BC Hydro normally operates the headpond +/- 2cm of the 

spillway sill. In the event of tripping either or both units, the headpond would begin to 

spill within 4-6 minutes at an initial discharge of 15 m3/sec increasing until outflow 

r• 
equals inflow (D.B Lister and Associates 1990). It was noted that under different 

monitoring programs, that downstream flow minimums were reached within 30-50 

minutes and water levels are fully recovered in 1-2 hours (D.B Lister and Associates 

1990; Aquatic Resources 1997). Water reductions ranged from 0.09 m to 0.42 m 

associated with an average discharge reduction of approximately 43%. Prior to 1990, it 

was observed that 82% of the reductions occurred between November and March (D.B 

Lister and Associates 1990). There have been 30 tripping events since 1989 or 

approximately 3 per year. Risk from tripping occurs when maximum turbine discharge 

exceeds median releases, which generally occurs over the seven month period from 

September to March. 

The Howell Bunger Valve installed in 1993 on Penstock No.2 mitigates some flow 

fluctuations by providing immediate bypass flow until the Wilsey Dam forebay fills and 

spills are resumed however, some change in stage is experienced with the Howell Bunger 

valve in operation. The Howell Bunger Valve bypass is not always able to function due 
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to the type of outage. In the past operational constraints including cross tripping, trash 

rack debris have prevented the bypass valve from operating during some tripping events. 

When the system fails there is a cessation of flows until the forebay of the Wilsey Dam 

fills and water flows over the spillway. 1bis negative stage change can result in the 

stranding of fish on gravel bars, isolating of fish in lateral pools and dewatering of eggs 

and ova, depending on the timing and severity of the event. 

4.2.3.2 Reservoir Drawdown 

Reservoir drawdown does not affect the fish and aquatic resources below the Wilsey 

Dam. However, during dredging operations at the forebay of the Wilsey Dam, the 

forebay is drawn down which increases the risk to downstream fish values in the event of 

an outage. During an outage at this time it will take a greater amount of time to refill the 

forebay to a level that spills will occur. 

4.2.3.2 Flow Management Strategies 

While there is limited reservoir capacity at Wilsey Dam to regulate discharges, flows are 

managed during installation and removal of flashboard, cleaning of trashracks, during 

gate/penstock/turbine maintenance, and bringing units on line to reduce impacts of flow 

ramping downstream of Wilsey Dam. There is no flow management undertaken at the 

Wilsey Dam operation. Flows are managed by operation of the Sugar Lake Dam. 

Wilsey Dam facility operation is linked to the flow releases from Sugar Lake. For 

background purposes the general flow operation is presented 

Typically, the Sugar Lake reservoir is managed to be at low pool in the last week in April 

prior to freshet. The reservoir fills with the natural inflows and reaches full pool in July. 

Peak freshet flows are stored and re-distributed to the post spawning period, October on, 

with the main net benefit accruing to the January to March period. This redistribution 

provides winter flows ID excess of historical levels. Interactive management with 
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decisions on flow release are made bv ., Be Hvdro, Foe and MoELP on an ongoing basis ..... 	 ...... 

from August (Lewynsky, V. 2000. pers cornmJ. In general, the flow management 

strategy appears to benefit the fisheries resources downstream of the Wilsey Dam by 

augmenting winter flow levels. This provides improved protection for incubating eggs 

and ova and increases wetted habitat values for winter use. 

4.2.4 Identified Interests and Concerns 

Minist1\' ofEnvironment. Lands and Parks

• 	 Kokanee- specifically flow reductions after spawning and through winter. Spawner 

! counts have shown an increase in returns over the last few years (Jantz, B. 2000. pers 
l 

commJ. 

i • Maximize rainbow trout production, although it appears that the tributaries are the of 

primary importance there may be some mainstem areas important for production (ie 

side channels) . 

• 	 Although there is not a significant bull trout population, due to the warmth of the 

system, there may be seasonal use. Prior to the construction of the Wilsey Dam it 

may have been possible for bull trout to move to more favourable habitats upstream. 

• 	 There do not appear to be concerns relating to Middle Shuswap mountain whitefish, 

at present however knowledge of this species life history in the Middle Shuswap is 

incomplete. 

Fisheries alld Oceans Canada· 

• 	 Maximizing chinook, coho and sockeye production. Reduction of impacts due to 

flow fluctuations. Establishment of incubation flows that are no less than 2/3 of 

spawning flows. 

• 	 Water quality related to dredging the Wilsey Headpond, as well as the increased risks 

associated with drafting the forebay for dredging. 

Landowners·Flood Issues. Mabel Lake Preservation Society. 
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• 	 Recreational Users-Paddlers low water hazards make the river impassable at times. Is 

there potential for better whitewater if the river rerurned to its natural flows~ 

Anglers 

• 	 Anglers would like to have better fishing in the Middle Shuswap River. 

Spallumcheen Indian Band

• 	 Indian Food Fishery, information needs including traditional use areas, and trading 

route between Sugar and the Kootenays. 

Okanagan Nation Fisheries Commission
-. 

• Indian Food Fishery . 

• Others 

• 	 Fish ladder around Shuswap Falls (Darn prevents salmon from accessing historical 

spawning/rearing habitat) 

• 	 Flooding problems, spring freshet problems for fanns and ranches when all fow- gates 

opened at once. 

• 	 Maintaining integrity of river, balanced use of water. 

• 	 Erosion at high levels, heavy silt choking spawning grounds, erosion along banks 

with heavy flows . 

• 	 Use bio-degradable hydraulic fluid at generating station to minimize risks of impacts 

associated with spills. 

4.2.5 Discussion 

4.2 .5.1 Aquatic Resources 

Water Qualit1; 

Water quality can be affected by sediment inputS from tributary systems . At the current 

time FREe studies have indicated that sediment sow-ces are occw-ring in the tributaries, 
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some of which are natural and some logging related. No major sources of sediment have 

been identified from FRBC studies and no cumulative sediment contribution has been 

detennined. FRBC activity and adherence to Forest Practices Code (FPC) should reduce 

sediment inputs from the tributaries. Restoration activities have been initiated at some 

sites. Dredging of the forebay of the Wilsey Dam will continue to be a maintenance 

activity. Although suction dredging has been use in the past the current operation 

involves lowering of the forebay and the mechanical removal of accurnmulated 

sediments. The operation will require continued protection of downstream values 

including risks of sediment discharge as well as protection from flow changes when the 

forebay is lowered for the dredging. Total Gas Pressure (TGP) may be an issue. This has 

been identified by BCHydro which is currently undertaking a study to assess the risks 

associated with TGP. Sediment discharges have the potential to affect spawning grounds 

in the Middle Shuswap. Flow volumes should be competent enough to provide flushing 

flows to mobilize materials. Water quality from tributary inflows (Bessette) has the 

, potential to impact downstream fisheries values. Sediment inputs from the Bessette 

system, while not a hydro impact, has the potential to put downstream fish habitat values 

in the Middle Shuswap main stem at risk. 

4.2.5. 2 Fish and Fish Habi tat 

There is a need to lmow more about temporal use of off channel habitat. Off channel 

habitat is used by chinook fiy post emergence, until they acquire competent swimming 

capability. Knowledge of the timing of use for post emergent habitat, along with 

adequate lmowledge about the river stage to access to nursery habitats will provide the 

information required to ensure that these habitats are available. Fish distribution 

information is based on studies conducted in the early to mid 1980' s. There may be some 

value in re-visiting these studies to detennine if 15 years of hatchery production has 

resulted in any change in the system, due to changes in life history or increases of 

nutrients due to increases of carcasses. For an appropriate comparison of values, methods 

should follow as closely as possible the methods used for the original studies. The 
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methods in the original studies appear to be adequate to describe the relative abundance 

I 

t 


I 

I 

and distribution of fish in .the system. 

The 1997 high water event resulted in channel changes that potentially affected the 

amount of available spawning habitat, as well as, the distribution of spawners throughout 

the upper portion of the river. Previous studies have provided good information on 

distribution of spawners to identify those areas of high importance. Spawner distribution 

should be re-mapped to determine current use and to compare with previous values and to 

aid in an assessment of spawner capacity. As approximately 90% of chinook spawners 

appear to use the upper portion of the Middle Shuswap River, mapping of spawning 

habitat within 3.5 km of the Middle Shuswap River downstream of the Wilsey Dam 

might provide a good approximation of available chinook spawning habitat in the Middle 

Shuswap River. There is a suggestion that increased sediment from Bessette in 1997 may 

have affected spawning gravel quality downstream and the distribution of spawners 

(Stalberg, H. 2000. pers comrn). 

The development of optimum fish flows requires knowledge of spawner capacity at 

different flows. The approach needed included an assessment of risk that weighs the 

amount of available spawning habitat at different flows verses the risk associated with 

flow decline from spawning to incubation flows. Flow decline is dictated not onJy by the 

selection of the spawning flow but also the amount of available storage, which as 

previously mentioned is limited at Sugar Lake Reservoir. Assessing available spawning 

area al achievable flows (from 1000cfs-500cfs) will help determine the flow habitat 

relationships to help in the decision making process. Spawner survey data collected by 

DFO in 1991 indicated that at the spawning area near the hatchery flow reduction from 

1000c fs-900 cfs resulted in a reduction of available spawning habitat of 12% Reduction 

increased to 25% when flows were reduced to 800 cfs . Spawning habitat reduction was 

greater at the spawning site downstream of Bessette with reduction in habitat availability 

of 33% and 57% respectively when flows were reduced from 1000-900-800 cfs (Stalberg 

1992). Similarly a study by MoELP on kokanee in 1991192 observed that approximately 

10% of kokanee redds were dewatered by flow reductions form 1000 -650 cfs, however a 
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further reduction in flows to 500 cfs resulted in approximately 50% of redds being 

affected (Jantz, 1992) 

lt will be necessary to conduct model fW1S similar to ones conducted by Sigma in 1993 to 

determine flow scenarios associated with selection of spawning flows less than 1000 cfs. 

The objective of determining the optimal spawning flow is to ensure that adequate water 

remains to guard against flow reduction over the winter incubation period, even in dry 

years (FOe's objective is to provide incubation flows that are maintained at no less than 

2/3 of spawning flows). Kokanee may be the species most at risk due to negative stage 

change post spawning as indicated in Kjantz 1992. MoELP has mapped specific flow 

thresholds where spawning areas dewater (Caverly, A. 2000. pers comm). These 

flow/spawner area relationships should be determined for chinook and kokanee. Useable 

• 
l 

spawning area for kokanee needs to take into account the need to access side channel 

spawning habitats . Coho also benefit fonn the access to side channel spawning habitats . 

The objective of the exercise will be to gather the data to develop a risk assessment 

matrix that can be used on an annual basis to set fall/winter flow values. This selection 

f 
I 

of flows , done on an annual basis , will take into consideration, not only the habitat 

infonnation. but also the reservoir data and forecast infonnation. 

There is also some concern due to the lack of gravel recruitment to the system and there 

is a risk that either the quality of the gravel or the amount of suitable gravel could decline 

over time. Baseline infonnation, specifically upstream of Bessette Creek, can be 

collected which documents the current quality and aerial extent of the gravels. This 

infonnation regarding be used comparatively in furure years for similar assessments. 

Alternately, airphoto analysis of historic verses current airphotos could provide 

infonnation on changes over time. As sediment discharges from the Bessette system 

have the potential to impact downstream spawning areas, it may be desirable to assess 

gravel quality downstream of Bessette to either compare with upstream values (spatial 

comparison) or to values in later years (temporal comparisons). This is not a WUP issue 

but it may affect Perfonnance Measures selected for the WUP process. 
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Groundwater/riverwater side-channels are currently being built by FOe to provide side 

channel refuge habitats. Spawner escapement into the channels is being monitored, 

however there is presently no biological monitoring of natural versus man made habitats 

or juvenile use. This comparison can assist in better understanding the function and 

importance of the natural off channel habitats. 

4.2.5.3 Impacts of Flow Management 

Flow changes in the Middle Shuswap, including downstream of Wilsey Dam, result from 

flow changes at the Sugar Lake Dam. Flow changes at Sugar Lake are governed by 

established ramping criteria. Effects of stage change at the Sugar Dam attenuate with 

distance downstream and would be even more conservative below Wilsey than in the 

Middle Shuswap above Wilsey Dam. It is unknown how the rates of stage change 

downstream of Wilsey Dam associated with Sugar Dam flow management may compare 

to narural rates of stage change in the system from rainfall events. 

Rates of stage change below the Wilsey Dam, associated with outages (Tripping Events), 

do not follow ramping rate guidelines and present a risk to fisheries values. Impacts of 

flow perturbations can include stranding, pocket isolation, side channel isolation as well 

as dewatering of sidechannels and redds. The severity of these impacts will vary 

depending on timing of the event, relative to critical life history, as well as duration of the 

event. Flow changes resulting in isolation events due to natural flow recession should be 

separated to those related to fl ow management. Timing of isolation of habitats will be 

required to assist with thi s assessment. 

There are no applicable Interactions relating to reservoir drawdown, therefore no 

information gaps are identified relating to the Water Use Planning process. The one 

operational risk is that of operational outages during the period of Wilsey Dam forebay 

draw down which could increase lag in flow restoration. 
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4.2.6' Summary and Recommendations 

In general, information on fish distribution and life history provides the ability to 

understand the fish habitat use in the Middle Shuswap downstream of the Wilsey Dam. 

However, the most recent assessment was conducted in 1984 and since that time IS years 

of hatchery production and changes in habitat may have affected fish rearing patterns and 

densities in the river. Revisiting the 1984 study will provide the ability to compare 

current distribution/abundance to pre-enhancement values. In addition, the knowledge of 

amount of total available spawning habitat, at different spawning flows is not of 

sufficient detail to assess capacity for species that use the system, particularly for chinook 

salmon. Also, channel changes that occurred in 1997 may have resulted in a change in 

spawning habitat and a change in spawner distribution. Data that was reasonably 

complete prior to the event should be updated to provide a good understanding of the 

cun'ent spawning habitat distribution and use. 

The Middle Shuswap River, in addition to being heavily utilized for spawning, is also 

important for early rearing, particularly for chinook. These fish use low velocity habitat 

along the margins, as well as side and back channel habitats. A good understanding of 

the period of use and the river conditions that provide access to these nursery habitats 

will help in understanding fish/flow requirements during this period. 

The major effect of flow regulation has been the reduction of the peak flows and 

augmentation of overwinter flows to benefit incubating eggs and overwintering fish . 

This increase of winter flows has also resulted in wetted widths that are greater than 

unregulated flows which would presumably be of some benefit to benthic rearing 

orgarrisms. Although studies conducted to date have indicated that productivity of the 

system is low (typical of many interior Be streams), this appears to be more related to the 

natural condition of the system rather than any impacts associated with flow regulation. 

Anadromous returns for chinook to the Middle Shuswap have increased and are currently 

at the high end of the range for the period of record. Sockeye returns have been strong 

through the J980 's and 1990·s. The exception is the decline of coho returns, however 

ARC Environmental Ltd ShUSlt'ap River Fish/Aquatic information Revi(!'\A,' 
Project No. J J 1i0 Page 57 



coho declines are common throughout the Thompson Shuswap System and are more a 

J 


result of over harvesting than conditions in natal streams, 

Flow management strategies can include developing flow options to maximize 

production, There is a requirement to sw-vey the maximum available spawning habitat 

for chinook, kokanee, coho and sockeye at different flows 500, 600, 700, 800, 900, 1000 

cfs, to accurately assess at what level protection will be guaranteed for incubation, for all 

species, The objective is to develop spawning flows that can provide the most spawning 

for all species , and yet will allow for incubation flows to be maintained at a level that will 

provide the lowest risk to eggs and alevin. The data collected will allow for a decision 

protocol to be established that weighs the risks associated with the amount of available 

habitat verses risks associated with winter flow recession. Part of this exercise will be to 

assess access to side channel or off channel spawning habitats. Once flow habitat 

relationships are better understood annual fall/winter flow schedules can be decided each 

year using this information and information on annual snowpack, precipitation, inflow 

and storage 

There is general agreement that short term changes in flows have the capacity to affect 

production through short term changes in stage, which can result in impacts such as 

stranding or isolation of fish or dewatering of eggs and alevin. It is unlikely that the 

affect on incubating eggs or alevin is significant (D. B. Lister and Associates 1990) 

There is a recognized need to reduce or manage short term flow fluctuations to the 

greatest extent possible and to quantify the affects of these changes to assess what the 

implication of these operational impacts might be, 

As the quantity and quality of the spawning habitat in the Middle Shuswap River is 

important there is a need to monitor the condition of the spawning habitat over time. 

This includes an assessment of gravel recruitment/scour upstream of Bessette Creek as 

well as overall gravel quality (% fines) downstream of Bessette Creek, since it 

contributes [me sediments to the system. 
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To fill the gaps in knowledge the following studies are suggested (taken from the Mabel 

to Wilsey Matrix Table - Appendix F). 

• 	 Reassess spawner distribution in the Middle Shuswap River. A 1997 flow event 

resulted in changes in channel morphology and potentially impacted spawning 

habitats available to the fish stocks in the River. In some cases side channels that 

were previously used for kokanee spawning, have become the main river channel 

with conditions unsuitable for kokanee spawning. In addition, substrate/flow 

conditions for chinook have been altered due to the channel changes (Wolski. S. 

2000. pers cornm). Sediment inputs from Bessette Creek may have affected 

downstream spawning quality and resulted in chinook spawners redistributing to 

upriver sites, where superimposition of redds has been observed (Stalberg, H. 2000. 

pers cornm) . Current spawner distribution should be documented and compared to 

previous information to assess what, if any, changes in spawner distribution have 

occurred. Flow monitoring sites used in 1994 (Triton 1995b) should be revisited to 

assess whether they can still be used as index sites. TIlls information in spawner 

distribution will be necessary to assess current spawner capacity in the system.
1, (Priority - High) 

• 	 Assess spawning capacity for chinook. Amounts of suitable spawning gravel at 

different achievable spawning flows (1000, 900, 800 and 700 cfs, as well as under 

extreme low flows , 550 cfs) . Conduct model runs at these different spawning flows 

to develop fall winter flow recession. Using these recessions develop flow release 

based on results of the spawning capacity assessment and the risks associated with 

various levels of flow reduction from spawning fl ows. TIlls information will be input 

into a matrix to assess the relative risks associated with amoWlt of spawning habitat 

verses potential negative impact due to winter flow recession. As a first cut FOC has 

identified a 2/3 reduction from spawning to incubation flows as a maximum flow 

reduction for chinook The value can be refmed through a risk assessment 

framework. (Update of Sigma Study). (Priority - High) 

ARC Environmenlo/ LId Shuswap River FishlAquQric Information Review 

Projecl No. }}00 Page 59 




• Quantify risks to short term flow flucruation through strandinglisolation studies. by 

l, 


staging event with on-site monitoring of index sites (Priority - High) 

• SlITVey side channel inverts - assess emergent fry rearing habitats (assess risks to 

rainbow trout yOWlg of the year to flow recession). Side and off channel habitats are 

used by salmon at various times of the year. Chinook, coho and rainbow trout use 

these low velocity areas as early rearing (nursery) habitat. Information on the timing 

of use of these areas , as well as information on the flow levels that will make these 

habitats available, is important in maximizing off channel habitat in the Middle 

Shuswap River downstream of the Wilsey Dam. In addition, information on habitat 

use and channel outlet elevations will help in identifying when these habitats become 

isolated during flow recession. These channels are often selected for spawning by 

kokanee. (Priority - Moderate to High ) 

• Compare fish use 

Moderate to High) 

of off channel habitats verses man made habitats. (Priority -

• Update Middle Shuswap stock status, from \980 's) by using similar methodologies to 

earlier work that will allow for comparison of current condition to the earlier stock 

status. (Priority - Moderate to High) 

• Assess spawning gravel recruitment, specifically in the spawning area above Bessette 

Creek (Priority moderate to high) . Collect baseline gravel quality downstream of 

Bessette Creek, however this may be monitoring non-H ydro impacts. (Priority - Low 

to Moderate) 

• Assess whitefish spawning distribution and potential susceptibility to flow flucruation 

(Priority - Moderate) 
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4.3 Wilsey Dam to Sugar Lake Dam 

4.3.1. Aquatic Resources 

4.3.1.1 Water Quality and Quantity 

Water quality may be affected by increases in sediment inputs to the Middle Shuswap 

River area from tributary systems as a result of logging and other resource activities. The 

amount of contribution to the mainstem has not been quantified, however, remedial 

actions within tributary systems, Cherry and Ferry Creeks, have been identified [Summit 

Environmental Consultants (Summit) 1996]. Land use activities along the rnainstem 

ha ve resulted in bank instability and loss of riparian values (Summit 1996). 

Forty-seven water licenses allocated for domestic , irrigation, ponds, institutions, 

enterprise and storage use draw water from tributary systems between the Wilsey and 

Sugar Lake Dams. There are no community watersheds in the Wilsey Dam to Sugar 

Lake area (MoELP 2000a) ,
• 

4.3 .1.2 Discharge 

There is one active hydrometric station (station no. 08LCO I 8) at the outlet of Sugar Lake 

with data available from 1926 to present (Environment Canada 2000). Typical 

streamflows, pre and post regulation can be found in Figure 3c. 

4.3.2 Fish and Fish Habitat 

4.3.2.1 Fish Distribution 

Fish species in the Shuswap River between Wilsey Dam and Sugar Lake include rainbow 

trouL bull trout. kOkanee, cutthroat, mountain whitefish, northern pikeminnow. longnose 
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dace. reds ide shiner, slimy sculpin, prickly sculpin. lecpard dace, bridge lip. sucker. and 

largescale sucker. A list of species present in the Middle Shuswap between Sugar Lake 

and the Wilsey Dam, as well as, species present in the remainder of the Shuswap 

drainage can be found in Table I. All species are present in the mainstem. rainbow trout 

and sculpins are the most widely distributed in the tributaries. Fisheries inventory work 

detertnilled that rainbow trout are the dominant species in the Middle Shuswap River 

tributary streams and Cherry Creek was identified to have rainbow trout throughout, with 

bull trout concentrated in the upper reaches (ARC 1999). Bull trout are found in limited 

numbers in the mainstem. Anecdotal infonnation suggests that bull trout densities are 

below historic levels . Whitefish are the most abundant species in the Middle Shuswap 

River above Wilsey Dam (Griffith 1979; Fee and long 1984). 
,. 

There are anecdotal reports of high cutthroat trout numbers in the Middle Shuswap River. 

No cutthroat have been captured in recent sampling of the mainstem or tributaries 

(Griffiths 1979; Fee and long 1984; Triton 1995d; ARC 2000). MoELP stocking records • 

, 
indicate that cutthroat trout were stocked in Valerian Lake and Valerian Creek located in 

the headwaters of the Upper Shuswap River (MoELP 2000). 

! 
Chinook salmon were transplanted above the Wilsey Dam and are documented in 

association with the 1993 (August 10-20 th -144 females!l44 males!5 jacks) and 1995 

(August 21 to September 7 th 
_ 153 females/140 males! 7 jacks) transplants (Triton 1995a). 

The objective of the transplant was to detrennone if chinook could effectively spawn, 

incubate and rear in the Middle Shuswap River upstream 'of the Wilsey Dam. 

4.3.2.2 Life History 

Multipl e age classes of rainbow trout are found in the mainstem including young of the 

year, although there is no documented mainstem spawning, Typically in larger systems 

rainbow trout spawning and early rearing, up to two or three years occurs in tributary 

systems . Cherry and Ferry Creeks have mUltiple age classes of rainbow trout suggesting 
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that some ponion of the population are resident (Triton 1995d). Ferry Creek. is currently 

inaccessible to rainbow trout upstream of an impassible culvert at Highway 6. Some 

recruitment may also come from the lower reaches of Holstein and Reiter Creeks 

(Griffiths 1979). 

Good adult rearing values for rainbow trout are fotmd in the uppermost reach, Reach 5, of 

the Middle Shuswap River, although potential for spawning in this section is limited 

(Griffith 1979). Good early rearing habitat for rainbow trout can be found in the middle 

reach in the vicinity of Cherryville, Reach 4. 

Whitefish are distributed in high numbers throughout the Middle Shuswap, and have 

been fOWld in high concentrations in the upper section of the river in the fall where they 

may be a~2]'egating to spawn (Triton 1995d). 

Bull trout numbers are low in the mainstem but, resident bull trout are found in the upper 

reaches of Cherry Creek (ARC 1999). Recruitment systems for Middle Shuswap bull 

trout are unla10wn . 

4.2.2.3 Habitat Productivity 

fish biomass in the upper reach of the Shuswap River, Reach 5 is dominated by whitefish 

(Griffith 1979) . The low numberlbiomass of resident rainbow trout may result from lack 

of suitable spawning substrate (Griffith 1979), or possibly from lack of recruitment from 

tributary systems . Standing stocks are below theoretical capacity using both (Ptolemy 

alkalinity model, and Binns and Eiserman HQ index) (Triton 1995d). Low standing 

stocks could be a function of under recruitment to the mainstem, environmental 

conditions including flow variables or exploitation (Slaney. P . 2000. pers comrn) . 

Alkalinity. a measure of productivity, is low (36 mg!l), and Sugar Lake upstream is 

known to have low nutrient values . 
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4.3.2 A Escapement 

There are no anadromous escapement records above Wilsey Dam (FHTlPI990) 

However, there are historical accounts of chinook salmon above Shuswap Falls (French 

1995). Shuswap falls were described as a series of extended rapids with head of 

approximately 21 meters (D.B. Lister and Associates 1990). The results of a historic 

review provided anecdotal information of chinook being captured in the Middle Shuswap 

River above Shuswap Falls. There is no indication of the numbers of fish that might have 

spawned, in that section of river. If returns to the Shuswap River were significant it . 
i might be possible to look for marine nitrogen from cores of trees that were growing in the 

late 1800's. 

4.3.2.5 Stock Monitoring/Assessment 

Fish and fish habitat, including standing stock assessments, have been carried out in 

1979, 1984 and 1995 Although there were differences in standing stock estimates 
) 

among the studies, all three studies indicated that the system was performing below 

theoretical capacity (Fee and Jong 1984; Griffith 1979; Triton 1995d). Triton (1995d) 

reported an anomaly in rainbow trout age class within Reach 4 of the study area. This 

lack of 1993 recruitment in Reach 4 was not observed in Reaches 3 and 5 or in Cherry or 

Ferry Creek. The cause for this was not detemuned (Triton 1995d) 

4.3.2.6 Enhancement 

Adult chinook transplant pilot studies were conducted in 1977,1993, and 1995. (TrilOn 

1995a). Chinook salmon transported above Wilsey Dam spawned successfully and fry 

were documented rearing in the river (Triton 1994; Triton 1995d). Releases by MoELP 

within this section of the Middle Shuswap River system have included rainbow trout 

(MoELP lOOOc). MoELP stocks high altitude lakes to provide recreational opportunities 

ARC Environmental Ltd Shuswap River Fish/Aqualic information Reviell' 
Project No. IIIJU Poge 64 



I 

for anglers. Fish reSOillces in rivers are managed through regulations (Jantz. B. 2000. 

pers comm). 

4.3.2.7 Angler Use 

Angler use is presently low, likely due to current low stocks. However, rivers in this 

region are easily overfished. As of 1994 there were no special angling regulations in the 

Shuswap River above Shuswap Falls. This section of river is exempt from the region 

wide angling closille from April I-June 30 (Triton 1995d). Middle Shuswap experiences 

relatively little sport fishing due to the small size of resident rainbow trout in the area 

(Fee and Jong 1984). However, residents report reasonable size of rainbow trout and bull 

trout in the past (Caverly, A. 2000. pers cornm). 

4.3.3 Effects on Aquatic Resources 

4.3.3.1 Flow Fluctuations 

Flows are regulated from Peers Dam and flow fluctuations are the result of placement and 


removal of stop logs, as well as, the operation of the spillway. Flow changes are 


managed to minimize changes in stage and to comply with ramping rate guidelines. 


These guidelines are outlined in Table 7. 


Table 7. Ramping Rate Guidelines (flow changes at the WSC gauge (Station No. 

08LCOI8). 


Duration I Life History Stage ! Day Ramp Rate Night Ramp Rate 


I 
, 

Apr I-July 31 i Fry Emergence I 0 - 2.5 crnlhow' I 2.5 - 5.0 CrnlhOill 
, 

A ugust I - October 31 Rearing until 0 - 2.5 CrnlhOill 5.0 - 10.0 CrnlhOill i 

temp. <5° C 

November I - May 31 Winter Rearing I 0 CrnlhOill I <5 CrnlhOill I 

I 

Rates of stage change are measured at the WSC gauging station on the Shuswap 

inunediately below Sugar Darn. Fry emergence period is extended to include rainbow 
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trout. Minor increases in flows can occur during daylight hours to a maximum of l4 

m3/s (50 cfs) at stage changes less than 2.5 cmlhour. (Be Hydro 2000) 

4.3.3.2 Reservoir Drawdown 

The Wilsey Dam headpond experiences fluctuations with maintenance including 

dredging of the forebay. 

4.3.3.3 Flow Management Strategies 

In general, the reservoir is managed to be at low pool in late April. The reservoir fills 

with increasing natural inflows and typically reaches full pool in July. Peak freshet 

flows are stored and re-distributed to the fall/winter period with the main benefit accruing 

to the January to March period providing flows in excess of historical levels. Interactive 

management decisions on flow release are made on an ongoing basis from August 

onward (Lewyns1:y, V. 2000. pers comm). Additional information on Flow Management 

can be found in Section 4.2.3.3 . 

4.3.4 Identified interests alld Concerns 

Minisl1"\' ofEnvironment. Lands and Parks 

• 	 Maintenance of the SpOlt fishery . while maximizing production (WUPCM 2000). 

• 	 Re-establish migratory bull trout and rainbow trout stocks (Caverly, A. 2000. pers 

corum). 

• 	 Ensuring that, if chinook are introduced into the Middle Shuswap above Wilsey Dam, 

they will not impact on resident species (WUPCM 2000). 

• 	 Assess if current flow regime for anadromous fishlkokanee downstream of Wilsey 

Dam is beneficial to resident fish above. 

ARC Environmemal Lid Shus), ap River Fish/Aquatic Information Reviev.' 

ProjeCi No. IJ80 Page 66 




Fisheries and Oceans Canada 

• 	 Opportunity to re-establish chinook (Stalberg, H. 2000. peTs comm.). 

Loca! scakeholders 

• 	 Maintain/improve fishing opportunities. 

• 	 Maintain/improve recreational opportunities including canoemg and kayakiJ1g. 

establish better access to the river. 

• 	 Maintain/improve aesthetic values. 

• 	 Reduce flooding and erosion. 

1 4,3,5 Discussion 

1 4.3 .5.1 Aquatic Resources 

Water Quali0' 

Water quality is currently good, however nutrients and productivity are low. Sediment 

contribution from the tributary systems is a concern as it can impact on the water quality 

within the Middle Shuswap River. Although FRBe assessments of the tributaries have 

identified some sediment sources, the contribution to the Middle Shuswap River is 

unquantified. There is no data to assess current sediment contribution to historic values. 

In addition, eroding banks along the mainstem are providing sediment inputs into the 

system. Removal of riparian vegetation along the stream charmels has increased the 

potential for streambank erosion (DFO 1997). 

The effects of short term flow regulation due to operation needs to be assessed. Although 

conservative ramping guidelines have been put in place, braided channel habitats in 

Reach 4 are susceptible to flow changes , particularly when young of the year rainbow 

trout are in the system. Better information on both temporal and spatial use of these 

habitats will provide information to confirm the efficacy of established ramping rates. 

Risks to stranding and isolation need to be quantified. In addition, assessment of river 
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stage at tributary mouths during periods of upstream migration will identify whether there 

are any risks associated with upstream access. 

4.3.5.2 Fish and Fish Habitat 

Although previous studies have identified fish distribution in the Middle Shuswap River, 

linle data is available to document early life history distributioD and habitat use of young

of-the-year rainbow trout. This information is required to assess risks associated with 

flow changes. 

There is a lack of general understanding regarding rainbow trout recruitment to the 

Middle Shuswap. It is unknown if there is mainstem spawning, or if all recruitment is 

from tributary systems. Linle is known of timing and the distribution of young of the 

year rainbow. In addition, there is linle knowledge of bull trout life history and no 

explanation for low population numbers other than historical harvest rates. r 
Habitat productivity in the Middle Shuswap is low and current standing stock information 

suggest that the system is under capacity. It is not clear if this is due to a lack of 

recruitment to the system, lack of nutrients, high summer temperature, overexploitation, 

flow effects or a combination of several of these factors. Of importance to the WUP 

process, is to provide adequate information to insure that no direct losses of production 

are taking place due to flow management or flow fluctuations, such as stranding or 

isolation of important habitats. Water quality/nutrient status is likely similar to 

unregulated values (Bryan and Jensen 1999), lll1Iess salmon runs were large and 

contributing nutrients to the system. In addition, flow management has resulted in 

increased fall winter flows and consequently wetted widths, which would be expected to 

be of some benefit to benthic production. 

In the event that chinook and other migratory fish are provided access to the Middle 

Shuswap above Wilsey Dam, it may be prudent to confinn that habitat capacity is 
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available without compromising resident stocks. One benefit of the introduction of 

chinook is the supply of nutrients from the carcasses (Slaney, P. 2000. pers comm). This 

benefit could potentially offset any risks to resident stocks. It should be noted that fish 

access past Wilsey Darn is not a WUP Management issue. 

Fisheries regulations in the Middle Shuswap should take into account the apparent low 

productivity of the system. 

4.3.5.3 Hydro-fish Interactions 

j, 

•! 

f 

There may be opportunities to minimize flow fluctuations and identify sensitive periods 

in critical mainstem habitat areas. In addition, ensuring that the reduction of forebay at 

the Wilsey Dam does not negatively impact fish in the headpond. 

By better understanding life history requirements, strategies can be developed to improve 

conditions downstream of Wilsey Dam, and not impact stocks above the dam. Flow 

management should ensure that important life history requirements of rainbow trout fry 

are identified and taken into consideration. 

4.3.6 Summal)' and Recommendations 

The data gaps and suggested studies are based on the current phys ical conformation of 

the Middle Shuswap River with the Wilsey Dam in place, and without addressing the 

option of decommissioning or developing fish passage around the dam. This activity, 

although brought forward by a number of parries. is understood to be beyond the terms of 

reference of thi s review. However, if anadromous fi sh were allowed access to the Middle 

Shuswap River above the Dam, there would be a need to revisit the question of impacts 

on resident fish. One of the outstanding data gaps is an understanding of historic use of 

this section of river. Although anecdotal infonnation strongly suggests anadromous fish 

use (French 1995), there is no indication of the number of fish that might have accessed 
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this habitat. If anadromous fish use was high then the issue of displacing resident fish 

would be viewed in a different light. It may be feasible to assess for the presence of 

marine nitrogen in cores of 100 year old and older trees and compare the data to similar 

data collected below the dam. This research might provide the opportunity to assess 

historic usage. In addition if fish were allowed access upstream of the Wilsey Dam 

consideration for downstream fish passage would need to be addressed. 

The major data gap identified relative to WUP is a lack of understanding of recruitment 

of rainbow trout from the tributary systems and life history of Middle Shuswap River bull 

trout stocks. Rainbow trout young of the year are present in the mainstem and these fish 

may be susceptible to flow changes in the less channelized section of the river near the 

village of Cherryville, as well as at several other locations . Better understanding of 

habitat use by young rainbow trout will help quantify risks associated with flow changes. 

While productivity in the Middle Shuswap is low, this probably reflects the inherent low 

productivity of the system. 

To fill the gaps in knowledge the following studies are suggested (taken from the Wilsey 

to Sugar Lake Matrix Table - AppendIX F) : 

• 	 Assess rainbow trout early rearing in Reach 4 of the Middle Shuswap River. 

Assessment should include both temporal and spatial use of fry habitats . (Priority

Moderate to High ) 

• 	 Based on the assessment of rainbow early rearing habitats, assess risks associated 

with flow change in important habitat areas. The study should identify when 

important habitats become isolated and risks, if any , of stranding of rainbow trout. 

(Priority - Moderate to High) 

• 	 Assess Middle Shuswap water levels during spring to ensure that access of spawners 

to tributary systems is not impaired by flow management (Prioriry- Low) 
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• 	 Undenake a bull trout study to understand life history reqillrements and constraints to 

production. May be more of a management rather than flow issue. (Priori ty

Moderate) 

• 	 Update species composition and agec\asses in the Middle Shuswap between Wilsey 

Dam and Sugar Lake Dam (Priority-Low to Moderate) 

• 	 Assess spawner utilization in the mainstem (may require telemetry) (Priority - Low to 

Moderate. 

4.4 Upstream of Sugar Lake Dam 

4.4.1. Aquatic Resources 

4.4 .1.1 Water Quality and Quantity 

Water quality in Sugar Lake from 197 J to 1998 is reported as being good, with no 

deterioration in water quality, although there is nonpoint source pollution (Bryan and 

Jensen 1999). Sediment inputs have been increased because of a lack of riparian buffers 

and forest acti vities in tributaries (Summit 1996). Five water lic enses draw water from 

tributary systems upstream of Sugar Lake, as well as, Sugar Lake itself. These water 

withdrawls are used for domestic and power storage uses . A total of 359 water licenses 

exist on the entire Shuswap mainstem, however their location is indiscernible (MoELP 

2000d) . 

No community watersheds were identified for this area (MoELP 2000a) 

4.4 .1.2 Discharge 

There are no active hydrometric stations on the Shuswap River upstream of Sugar Lake 

(Environment Canada 2000). Discharges and inllows from the Sugar Lake Dam are 

monitored by Be Hydro (Figure 2c). 
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4.4.2 Fish and Fish Habitat 

4.4.2.1 Fish Distribution 

Sugar Lake is known to support populations of kokanee, rainbow trout (including stocked 

Gerrard rainboW). cutthroat trout, bull trout, mOlmtain whitefish and burbot (Klobn

Crippen 1998; Crowley 1974; MoELP 2000b). Tributary areas, upstream of Sugar Lake 

Dam, show records of rainbow trout, cutthroat trout, bull trout, prickly sculpin, slimy 

sculpin, longnose dace, largescale sucker and redside shiner(Klohn-Crippen 1998: Van 

Drirrunelen 1978; ARC 2000). MoELP stocking records indicate that cutthroat trout 

were stocked in Valerian Lake and Valerian Creek located in the headwaters of the Upper 

1 
Shuswap River (MoELP 2000c). Table I provides a list of fish species present in Sugar 

Lake and upstream, as well as comparative information for the rest of the Shuswap 

drainage. 

FREC fish inventory information conducted on tributary streams to the Upper Shuswap 

Ri ver have identified rainbow trout and bull trout within the system. Rainbow trout are 
r 
I the dominant species, however this drainage has been identified as an important bull trout ~ 

area (Klohn-Krippen 1998; ARC 2000). Bull trout in the system appear to be limited to 

tributaries on the east side of the watershed (Klohn-Krippen 1998). 

The Upper Shuswap River is 50km in length and serves as a spawning and juvenile 

rearing area for Sugar Lake salmonid stocks (D.B Lister· and Associates 1990). There are 

no records of anadromous salmon above Sugar Lake, although anecdotal information has 

suggested that chinook salmon may have reached Sugar Lake (French 1995). The Sugar 

Lake Dam is located at the historic site of Brenda Falls . Fish passage at this location 

would likely have been affected by these falls. 

Review of the BC Conservation Database failed to discover records of threatened or 

endangered fish species within area (BC Conservation Centre 2000). Species considered 

to be vulnerable include burbot and bull trout (Caverly, A. 2000. pers comm). 
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4.4.2.2 Life History 

Kokanee, originally stocked in 1950, 195 I and 1952 are now self supporting. spawning in 

oibutary systems, primarily the Upper Shuswap River and recruiting to Sugar Lake 

(Einarson 1985). It is currently unknown whether there are shore spawning kokanee in 

Sugar Lake. 

Rainbow trout, bull trout and cutthroat trout may exhibit resident, fluvial and adfluvial 

life histories (Klohn-Krippen 1998). Specific knowledge of recruitment systems and 

strategies for Sugar Lake salmonids is generally lacking, however, there is anecdotal 

information of kokanee and bull trout spawning in Sitkum Creek. 

4.4.2.3 Habitat Productivity 

The Upper Shuswap River is described as moderately productive for rainbow trout and 

bull trout upstream of Sugar Lake. Fish usage is primarily found within Rainbow, Star, 

Curwen, Vigue, and Gates Creeks. The remaining tributaries are characterized by steep 

gradients and low discharge (Van Drimrnelan 1978). 

Bryan and Jensen (1999) report thaI Sugar Lake is an oligotrophic lake, which was likely 

the case prior to construction of the Sugar Lake Dam. Kokanee introduced into Sugar 

Lake between 1959 and 1964 weighed as much as 3.3 kg. The average size in 1985 was 

approximately 120g (Einarson 1985) Reservoir operation results in an annual 

drawdown of 6-8 meters which has likely affected littoral production (Einarson 1985) . 

Bathymetric mapping of Sugar Lake was undertaken in 1969 (MoELP 2000b), and is 

available for assessment of littoral habitats. 
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Productivity of Sugar Lake is limited by a high flushing rate (6 months ), low nurrient 

levels , and a fluctuation in lake levels from use as storage (D.S Lister and Associates 

1990). Winter drawdown inhibits, the establislunent of aquatic vegetation and bonom 

dwelling fish food organisms in shallow areas (O.S Lister and Associates 1990). 

There are suggestions that kokanee may be a competitor with resident species. 

conrributing to a decline in their populations (Einarson 1985). Recent irtforrnation from 

resort owners on Sugar Lake suggest that kokanee catches have declined (although size 

has not changed). This could be in part due to success of introduced Gerrard rainbow to 

successfully predate kokanee, however the current status of the Gerrards is unImown. 

4.4.2.4 Escapement 

There are no anadromous escapement records (FHIIP 1990) . There have been two 

kokanee counts. One was done in 1987 above Sugar Lake (Jantz, S. 2000. pers comrn), 

and a second done in 1999 when an estimated 17,000 kokanee were enwnerated near the 

V ique Creek confluence. 

r 
4.4.2.5 Stock Monitoring/Assessment 

1 

I 
An unsanctioned creel survey done in 1985, suggested that kokanee have become smaller 

over time and that the bull trout population has been redUCed, perhaps due to over 

exploitation (Einarson 1985) . The status of rainbow trout and bull trout populations is 

uncertain (Caverly, A. 2000 . pers comrn). The starus of burbot is unknown, but winter 

exploitation by ice fishennen has been reported. 

4.4.2.6 Enhancement 

Releases by MoELP within the area upstream of the Sugar Lake Dam are recorded from 

1931 to 1994 and have included Gerrard rainbow trout (Fee and Jong 1984), kokanee , 

lake trout, lake whitefish and rainbow trout (MoELP 2000c) . Additional stocking of 
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kokanee occurred from 1950 to 1952 (MoELP 2000c). and 1959 to 1964 (Einarson 1985 ) 

into Sugar Lake. MoELP stocking records indicate that cutthroat trout were stocked in 

Valerian Lake and Valerian Creek located in the headwaters of the Upper Shuswap River 

(MoELP 2000c). MoELP's current stocking stategy is to stock small lakes to provide 

angling opportunity. Large lakes and rivers are managed by regulation (Jantz, B. 2000. 

pers cornm). 

4.4.2.7 Angler Use 

An unsanctioned creel survey, done in 1985, documented a total of 6289 rod hours of 

fishing activity, the biweekly range in fish per hOill was between 0.08 in the last two 

weeks in May, to a high of 0.89 fishlhoill in the first two weeks of August (Einarson 

1985) Kokanee provided the majority of the catch. There is a lodge/resort on Sugar 

Lake catering to anglers. An annual derby held in October promotes catch and release . 

4.4.3 Effects on Aquatic Resources 

4.4 .3. I Flow Fluctuations 

Flow fluctuations in tributaries upstream of the Sugar Lake dam are a result of 

unregulated run-off. A discussion of flow management can be found in Section 4.2.3.3 . 

4.4.3.2 Reservoir Drawdown 

The reservoir is managed to full pool in July , and stays at or near this level until 

September. Reservoir drawdown OCCillS through the fall and winter period with 

maximum drawdown in March or April (Lewynsk)', V 2000. pers cornm). The annual 

drawdown is between 6-8 meters . Drawdown can affect littoral production as well as 

access to tributaries for fish. 
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44.3.3 Flow Management Strategies 

Flow management from Sugar Lake dam applies to the Middle Shuswap River 

downstream of Sugar Lake. Additional infonnation on Flow Management can be found 

in Section 4.2.3.3. 

4.4.4 Identified Interests and Concerns 

The following section briefly documents the current state of knowledge regarding 

interestslissues or concerns from various stakeholder groups 

Minis/I)' ofEnvironment, Lands and Parks 

• 	 Sport fishery and recreational opportunities in Sugar Lake. 

Loca/landowners and Fishing Resort owners 

• 	 Continued and improved fishery. 

• 	 Maintenance of recreational values associated with reservoir management. Currently 

during highest recreational use , reservoir is at or near full pool. 

• 	 Exposed stumps (aesthetics Sugar Lake). 

Mabe/ Lake Preservarion Societ) 

• 	 Filling Sugar Lake and pulling gates during high flood times dramatically increasing 

the flow of the river in a very short time causing major flooding into valley bottom. 

• 	 Siltation of the north end of Sugar Lake. 

• 	 Issuing of ' new' water licenses . 

f 
! 

Chen:\' Ridge Management (VP)

• 	 Keep water levels at Sugar Lake high for summer. 

ARC Environmemol Lrd ShuSlI'op River Fish/Aqua/ie Informanon RevieH' 

Projeci No.l}(;u Page 76 




4.4.5 Discussion 

4.4.5.1 Aquatic Resources 

Water quality in Sugar Lake is considered good and has shown no signs of a downward 

trend. 

Reservoir management has the potential to reduce littoral production, to affect upstream 

fish access into tributary streams that flow directly into the lake when reservoir levels are 

low, and to inundate lower reaches of tributaries in early summer. There is limited 

information to assess pelagic or littoral production as well as limits to tributary access. 

4.4.5.2 Fish and Fish Habitat 
; 
I 

f 

There is general knowledge of fish distribution in Sugar Lake and in the Upper Shuswap 

Rjver from inventory work conducted through FRBe. However, there is incomplete 

knowledge of life history of fish in this area, specifically Sugar Lake bull trout and 

burbot. Additional information on spawning and recruitment systems would help to 

better manage the stocks. In addition, the productive capacity of the reservoir and the 

constraints to production caused by reservoir drawdown, is not well understood. This 

information is required to determine how to best establish exploitation rates in order to 

manage reservoir populations. There is some concern that reservoir popUlations are 

easily exploited. Burbot are known to spav,'Il in shallow water (and sometimes streams in 

winter), and may be susceptible to drawdo'A'Il. 

4.4.5.3 Hydro-Fish Interactions 

Be Hydro operation impacts in the Sugar Lake Reservoir relate to reservoir drawdo'A'Il 

and the associated decrease in Sugar Lake productivity from a reduction in pelagic and 

littoral productivity, as well as, potentially restricting tributary access. The resource use 

consideration regarding reservoir management is the downstream benefits associated with 
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current flow management strategies. There may be a need to assess overall benefit to 

fisheries resources by comparing Sugar Lake productivity to downstream fisheries values 

in the Shuswap River. This can potentially be done by modeling trade offs . No attempt 

has been made to date to undertake this analysis. It is unlikely that there is currently 

sufficient data to undertake that analysis. 

4.4.6 Summal), and Recommendations 

Although there are data gaps relating to an understanding of reservoir productivity and 

drawdown, effects such as loss of littoral production and tributary access, there appears to 

be agreement that current BCHydro operations have benefited downstream fish stocks. 

Augmentation of winter flows has resulted in protection of incubation habitat for 

.. 	 chinook, coho, sockeye and kokanee downstream of the Wilsey Dam. In addition, the 

fact that the reservoir has the capacity to store only 13% of the inflows limits what can be 

done. The need for information to better describe reservoir production may be needed to 

help in the discussion of trade-offs relating to resident fish production in Sugar Lake and 

production of anadromous and resident fish downstream. 

To fill the gaps in knowledge the following studies are suggested (taken from the Wilsey 

to Sugar Lake Matrix Table - Appendix F): 

• 	 Assess reservoir productivity, effects of loss of litto~1 production and contribution of 

littoral versus pelagiC production (update bathymetry) (Priority - Moderate to High) 

• 	 Determine whether spawning activity is taking place in the drawdown zone of the 

reservoir. (Priority - Low to Moderate, Moderate to High for Burbot) 

• 	 Assess changes in tributary access associated with reservoir operation, determine 

which, if any, are spawning/recruitment systems. For those that are, assess how 

reservoir fluctuation may affect tributary access. May need to do habitat assessment 
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as a surrogate. if upstream access is not possible during the spawning period. (Prioritv 

- Low to Moderate) 

• 	 Assess inundation of tributaries and effects on spawmng. (Priority - Low to 

Moderate) 

5.0 OVERALL SUMMARY AND DISCUSSION. OF DATA GAPS 

. 
•
1 

I 

This section summanes the information on the data gaps that currently have been 

identified relative to BC Hydro Operation within the Shuswap River systems. The Gap 

Summaries and the Matrices in Appendices E and F provide summarized information on 

data gaps and suggested studies. The summary below brings forward the suggested 

studies from the individual sections and presents them with a suggested priority. It has 

been put together using the data gathered to date and responses from several reviewers. 

As noted in the introduction the priorities are those of the author. Final prioritization and 

decisions on further work needed will be done by the SHU WUP Cc. 

High Priori!)' 

• Shuswap River Mabel Lake to Wilsey Dam - Reassess spawner distribution. A 

1997 flow event resulted in changes in channel morphology and potentially impacted 

on spawning habitats available to the fish stocks in the river. In some cases side 

channels that were previously used for kokanee spawning have become the main river 

channel with conditions unsuitable for kokanee spawning. In addition, substratelflow 

conditions for chinook have been changed due to the channel changes (Wolski, S. 

2000. pers conun). Sediment inputs from Bessette Creek may have affected 

downstream spawning quality and resulted in chinook spawners redistributing to 

upriver sites where superimposition of redds has been observed (Stalberg, H. 2000. 

pers comm), Current spawner distribution should be documented and compared to 

previous infonnation to assess what, if any, changes in spawner distribution has 
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occurred. Flow monitoring sites from 1994 should be revisited to assess whether 

these sites are still appropriate to use as index sites for flow monitoring. This 

infonnation in spawner distribution will be necessary to assess current spawner 

capacity in the system. 

• 	 Assess spawning capacity for chinook. Amounts of suitable spawning gravel at 

different achievable spawning flows (1000, 900, 800 and 700 cfs , as well as under 

extreme low flows, 550 cfs). Conduct model runs at these different spawning flows 

to develop fall winter flow recession. Using these recessions develop flow release 

based on results of the spawning capacity assessment and the risks associated with 

various levels of flow reduction from spawning flows. This infonnation will be input 

into a matrix to assess the relative risks associated with amount of spawning habitat 

verses potential negative impact due to winter flow recession. As a first cut FOC has 

identified a 213 reduction from spawning to incubation flows as a maximum flow 

, 	 reduction for chinook. The value can be refmed through a risk assessment 

framework (Update of Sigma Study). (Priority - High) 

f • 	 Shuswap River Mabel Lake to Wilsey Dam - Quantify risks to short tenn flow 

fluctuation through stranding/isolation studies, by staging a typical flow reduction 

event with on-site monitoring of index sites (Assess applicability of 1994 monitoring 

sites ). 

Moderate to High Priority 

• 	 Shuswap River Mabel Lake to Wilsey Dam -Survey side charmel inverts - assess 

emergent fry rearing habitats (assess risks to rainbow trout young of the year to flow 

recession). Side and off charmel habitats are used by salmon at various times of the 

year Chinook as well as rainbow trout use these low velocity areas as early rearing 

(nursery) habitat. Infonnation on timing of use of these areas as well as flow levels 

that will make these habitats available is important in maximizing off channel habitat 
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use in the Middle Shuswap River downstream of the Wilsey Dam. This survey will 

provide information to identify a critical flow value at which extra habitat may 

become available. In addition, infonnation on habitat use and channel outlet 

elevations will help in identifying when these habitats become isolated, during flow 

recesslOn. 

• 	 Shuswap River Mabel Lake to Wilsey Dam - Compare fish use of off channel 

habitats verses man made habitats. 

• 	 Shuswap River Mabel Lake to Wilsey Dam - Update Middle Shuswap stock status 

(from 1980 's) using similar methodologies to earlier work that allow for comparison 

of current condition to earlier status. 

• 	 Mabel Lake to Wilsey Dam - Assess spawning gravel recruitment, specifically in 

the spawning area above Bessette Creek (Priority moderate to high) . Collect baseline • 
gravel quality downstream of Bessette Creek., however this may be monitoring non

, Hydro impacts. 

• 	 Shuswap River Wilsey Dam to Sugar Lake - Assess rainbow trout early rearing in 

Reach 4 of the Middle Shuswap River. Assessment should include both temporal and 

spatial use of fry habitats. 

• 	 Shuswap River Wilsey Dam to Sugar Lake - Based on the previous ic' ntification 

and assessment of rainbow early rearing habitats, assess risks associ' J with flow 

change in important habitat areas . The study should identify when important habitats 

become isolated and ris ks. if any, of stranding of rainbow trout juveniles. 

• 	 Sugar Lake - Identify risks to spawning Burbot associated with reservoir drawdown. 

• 	 Sugar Lake - Assess reservoir productivity, effects of loss of littoral production and 

effect on pelagic production (update bathymetry). 
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Moderate Priority 

• 	 Shuswap River Wilsey Dam to Sugar Lake - Undertake a bull trout study to 

understand life history requirements and constraints to production. (May be more of a 

management rather than flow issue) . 

• 	 Mabel Lake to Wilsey Dam - Assess whitefish spawning disoibution and potential 

susceptibility to flow fluctuation. 

Low to Moderate Priority 

• 	 Shuswap River Wilsey Dam to Sugar Lake- Assess Middle Shuswap River water 

levels during spring to ensure that access of spawners to oibutaries is not impaired by 

flow management. 

• 	 Shuswap River Wilsey Dam to Sugar Lake- Assess spawner utilization m 

mainstem (may require telemetry studies). 

• 	 Shuswap River Wilsey Dam to Sugar Lake- Update specIes composition and 

ageclass in the Middle Shuswap between Wilsey Dam and the Sugar Lake Dam. 

• 	 Above Sugar Lake Dam - Assess changes in tributary access associated with 

reservoir operation. Detennine which are spawning/recruitment systems . For those 

that are, assess how reservoir fluctuation may affect tributary access or whether 

spawning areas are inundated at high reservoir levels. (May have to do habitat 

assessment as surrogate, if upstream access is not possible during the spawning 

period) . 

• 	 Above Sugar Lake Dam - Detennine whether spawning activity is taking place in 

the drawdown zone of the reservoir. 
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Low Priority 

• 	 Shuswap River Wilse)' Dam to Sugar Lake - Assess Middle Shuswap water levels 

dwing spring to ensure that access of spawners to tributary systems is not impaired by 

flow management. 
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June 15,2000 

Reference: ARC Project 1180 

RE: BC Hydro Water Use Planning: Shuswap River Fish/Aquatic Information Review 

ARC Environmental Ltd., at the request of BC Hydro, is currently conducting an information review of the 
Shuswap River basin to identify the current status of the fisheries/aquatic resource and those factors that 
may be affecting the resource. The study area includes the Shuswap River upstream of Mara Lake to its 
headwaters above Sugar Lake. 

The objective of the review is to develop a comprehensive list of references (journal, consultant reports, 
etc) and personal communications and with this information at hand, identify gaps in information that need 
to be filled to aid in the Water Use Planning initiative that is currently underway. The intent is to access all 
the information that exists on the system and therefore your input is requested . 

Please take the time to fill out the attached individual contact sheet and return it by mail. The information 
we are requesting is as follows; 

Section I - Contact Information 
Section II - Relevant Information: subjects may include Fish and Fish Habiwl Assessments 

r (i.e . stock management issues, restoration initiatives, standing stock, etc .), fValer 
~ QualifY, Hydro-Fish Interactions (i.e . minimum flow issues, entrainment, 

operational issues , etc.) Other (i .e. land-use issues, Forest Renewal Be relevant 
projects, etc .) f Section III - References (references you suggest that should be reviewed) 

Section IV - Other Contacts (other individuals , organizations, andlor stakeholders you 
suggest we should contact) 

In addition to the above. any historic (pre-impoundment) information related to the above sections would 
also be of value. 

We will follow up with you your responses to the enclosed contact sheet. Please respond to either Bill 
Rublee or Harry Goldberg at: 

Yours truly. 

ARC Environmental Ltd. 


Bill Rublee. R.P. Bio. 

ARC Environmental Ltd. 

1326 McGill Road 


KamJoops BC 

V2C 6N6 


Phone (250) 851-0023 

Fax (250) 85 1-0074 


e-mail: hruh\cerit:~lfc- e m·.c()T1l 


hgoldberg@!.arc-env .com 


mailto:hgoldberg@!.arc-env
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Author(s) 
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. Triton Environmental Consultants Ltd. 

; Triton Environmental Consultants Ltd. 

IBC Hydro 


IBC Hydro 


:BC Hydro 


'BC Hydro 
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TrilOn Environmental Consultants Ltd. 


Fielden. R.J. and T.L Slanev 


BC Hydro 


Aquallc Resources Ltd. 
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Tnton EnVironmental Consultants Ltd. 
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199: , Shuswap River Flow Monnonng Program, .".RC Office C 
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I 1994, Draft 
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I, 
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I Commissioning, Nov. 16. 1994. Result of 

IWater Quality and Water Level Morutoring 

1997 I Power Facilities Upper Columhia ARC OffIce B/C 
I Generation Local Operating Ortier No. 

·!3P03·76C Shu·Shuswap Falls Generating 
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1998 IPower Facilities Upper Columbia ARC Office B/C 
I Generation Local Operating Ortler No. 

!4P03-80A Shu·Middle Shuswap River, 

ISugar Lake and Wilsey Reservoir 
I 1998 I Power F aciJities Upper Columbia ARC Office C 

iGeneration Local Operating Ortier No. 
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1997 I Power Facilities Upper Columbia ARC Office B/C 
IGeneration Local Operating Ortier No. 
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!W03·738 Shu-Shuswap Falls Generanng 

1998 IPower Facilities Upper Columbia 
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I Guide 2000106/09 DRAFT 
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ARC Office , C 
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iPlan Project: Project Team Meeting No. 
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20UO IEnvironmemallncident Reponing ARC Office C 
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1994 :Shuswap Falls Penstock #2 Replacement: ARC Office B/C 
!Environmental Monlloring During i 

! Construction 

1994 NO TITLE: DRAFT ARC Office C 

1994 ; Preliminary Implications of Summer Flow ARC Office B/C 
I RamplDg in the Middle Shuswap River 

1983 :Shuswap Falls Project : Probable Maximum ARC Office B/C 
IFlood 

1997 'Middle Shuswap River. Flow Ramping ARC Office BIC 
: and Fish Production: DRAFT 

199(1 .An Assessment of Fisheries Enbanceroent ARC Office B/C 
: Potenrial of BC Hydro Operations al 

: Shuswap River 

1991 'Wilsey Dam: ComprehenSive Inspection ARC Office C 
: and ReVIew 1989 

In~ ' Shuswap River Enhancment Site ARC Off,ce G 
I Reconnaissance 1982 to 19!!4 

1998 IUpper Shuswap River Fish and Fish ARC Office AlBID 
i Habitat Inventory 
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EW272 EnvlrocoD Pacific Limited 1989 	 'Ecology of Wild and Hatchel), -Reared ARC Office A.G 

'Juvenile ChiDoo!.: and Coho Salmon iD the 
'Thompson RiverW8Iershed Dunng 1985 
land 1986 

2(, :Triton Environmental Consultants Ltd, 1994 I Evalu8lion of the Effectiveness of Water ARC Office G 

I Release as Mitigation to Protect Fish 

27 IProviDce of British Columbia 1999 IOl.:anagan Shuswap Land and Resource ARC Office G 

I Management Plan. Draft #7 

n IUSL Urban Systems Ltd , 1986 : Shuswap Lake 1986 Secchi Dis!.: Program ARC Office G 

!Water Quality Review 

29 ,Dobson Engineering Ltd, 1990 	 ' Interior Watershed Assessment forthe ARC Office G 

!Duteau Cree!.: Watershed: Watershed 
iRestoration Program: Summary Repon 

.lO ,WRP MoELP 1998 	 !Annual Compendium of Aquatic ARC Office G 

I Rehabilitation Projects forthe Watershed 
I Restoration Program 1997-1998 

j I 'WRP MoELP 1999 	 iAnnual Compendium of Aquatic ARC Office G 

I Rehabilitation Projects for the v.;atersned 
,Restoration Program 1998-1999 

32 ,ARC EnVironmental Ltd . 1999 	 i Reconnaissance (I :20,000) Fish and Fish ARC Office G 
iHabitat Inventoty of the Cherry Creek 
IWaterbsed. 

I 
3~ ~ Summit Environmental Consultants 1996 !Watersbed Restoration Program: Middle ARC Office ' ClDIG 

,Ltd . ' Shuswap River Watershed Srream 
I Assessment 

2~ 

34 	 ; Summn EnvLrOnrnental Consultants 1996 !Watershed Restoralion Program : Upper ARC Office C/DIG 
!Ltd, 'Shuswap River Srream Assessment 

35 'DFO 1997 	 :Stralegic Review of Fisberies Resources ARC Office DIG 
I for tbe South Thompson-Shuswap Habitat 
I Management Area 

36 'Hanman, F, and Miles, M 	 1995 i Evaluanon ofFish Habitat Improvement ARC Office G, 	 I 

, 

I Projects in BC and Recommendations on , 
1 I the Development of Guidelines for Furure ! 

:\7 Shuswap Nallon Fisheries Commission 1999 	 i Results from Juvenile Fish Surveys of ARC Office G 
IThompson and South Thompson BasiD 
'Srreams Dunng the F a.ll of 1998 

3~ 8040/8078 Griffith- R.P , In6 	 ' Rainbow Trout Production and ARC Office AlBICI 
: Implications of Coho Salmon D 
' Enbancement in tbe Bessene Creek 
:DralDage. Tributary to tbe Middle I 

3'1 ARC Environmental Ltd. 1997 Tbe Kamloops Forest Region Stream ARC Office DIG 
I Classification Project 

411 Shuswap Nallon Flshenes Commission 1991; Results from MonitoriDg Adult Coho ARC Office G 
I Escapements mto Thompson Basin 
:Slreams During the Fall of 1997 , 

4 I Shuswap Nation Fisheries Commission 19% 	 ,Results from Juvenile Fish Surveys of ARC Office G 
: Thompson and South Thompson 
,(Shuswap) Basin Streams Dunng the Fall 
'ofI997, 

4: 	 Province of British Columbia 19\14 I Forest, Range and Recreation Resource ARC Office G 
,Analysis 

4.< 29f..:- ~" Sebastlon D,C. 1%3 	 1Ourplanting Opponunitles for Chinook, ARC Office AlE 
ICoho (and sleelhead) UI SIX Selected 
'Tributaries of the South Thompson 
: Drainage 1982 

44 ·MoELP No Date 	 : Shuswap Lake Environmental ARC Office G 
i Management Plan 

4" 	 . Shuswap Nation Fisheries Commiss ion 2000 :Results from Monitoring Adult Coho ARC Office G 
iEscapemcnts into Thompson Basin 
: Sireams During the Fall of 1'19'1, 
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46 'Thompson Basin Fisheries Council 

47 ' Ministry of Energy. Mines and 
IPetroleum Resources 

41; I Dobson Engineering Ltd. 

49 ; Dobson Engineering Ltd , 

-'0 :8076/R077/iFee and Jong 
29-K 

-'I !Jancz.. 8 . 

52 8186 I Griffith. R,P. 

5~ 81180 'Hunon. R. 

54 'Tredger. D. 

55 gigS ,Jantz, 8 . 

5(, 'Logan. G. 

-'7 l\407 Tnton Environmental Consultants Ltd . 

-' ~ :Shu swap NatIon Fisheries Commlsston 

' 9 . Shuswap Nallon Fisheries CommissloD 

111 1 Shuswap Nation Fisheries CommIssIon 

61 Jantz. B. 

62 29K·27 Nordm. R.J\ 

(" SIgma Engmeering Ltd. 

1>4 Federenko. A.Y and 8 ,C. Pearce 

65 ·Ross. M. 
I1h ,Russell. L.R. C.C Graham. A,G Sewid 

,and D.M. Archibald 

(-, 7 Fletcher. I. R. 

Year 

1999!:!OOIi 


1996 


1996 


1996 


1984 


1981'> 


1979 


1987 


1977 


1992 


1994 


199:

199 7 


1996 


199f> 

199 ~ 

19n 

199 , 

19R2 

IIj};4 

19KIJ 

19911 

Reference Title 

Fish Talk: Newslener , 
I British Columhia Mineral Exploration 
I Review 1995 :lnformation Circular 1996- I 
; Duteau Creek Watershed: Results of the 
1Watershed Restoration Project 
: lntenor Watershed Assessment fortbe 
'Harris Creek Watersbed: Watershed 
1 Restoration Program: Summary Repon 
!EvaJuation of Chinook and Cobo 
: OutplantiDg Opponunities in the Middle 
!Sbuswap River above and below Shuswap 
ICreel Survey and Life History 
1 Characteristics of Rainbow T rout and 
i Kokanee in Mabel Lake, 1984 
I Enhancement Opponunities for Resident 
'Rainbow Trout in tbe Middle Shuswap 
! River Above Shuswap F ails and Potential 
I Impact of Chinoo); Salmon Re· 
11986 Fisheries Job Development ProJect 
: Juvenile Salmonid Residency Study . 
! Salmon and Shuswap Rivers 
: A Review of Fisheries and Marine Service 
IData (1977) forthe Middle Shuswap River 
I (Shuswap Falls 10 Brenda Falls) 
:Technical Repon: Effects of Winter Flow 
1 Reductions on Kokanee Salmon Spawning , 
IHabitat in the Middle Shuswap River. 
1 Lener To Peter Lewis: Shuswap River 
IChinoo); 

!Shuswap River Standing Stock 
I Assessment and Carrying Capacity 
I Summary of 1997 Helicopter Surveys of 
I Chinoo); Spawners in Streams within the 
'Traditional Territones of the Shuswap 
IPeople 
: Summary of 1996 Helicopter Surveys of 
'Chinook Spawners Conducted by the 
:Shuswap Nation Fishenes Commtssion 
Summary of 199.' Heitcopter Surveys of 

: Chlnoo); and ~oho Spawners Conducted 
;by the Shuswap nallon Fisheries 
Langrr u lie), Channel Complex ing 

Water Quality in the Shuswap River 
!Between Mabel and Mara Lakes. 1977 
'Shuswap Flow Capabillf)' Study 

Trapping and Coded Wire Tagging of 

Wild Juvenile Chinook Salmon in the 

South Thompson! Shuswap River System. 

1976. I ')7'} and) 9RtI 

The Tmphlc Status of Shuswap Lake 

Distribution of Juvenile ChinOOk. Coho 


land Sockeye Salmon in Shuswap Lake
19n·1979: Biophysical Inventory of 

' Linoral Areas of Shuswap Lake, 197R 
Flow Dynamics and Fish Recovery 
Experiments: \I,:aler Intake Svstems 

Location (in the Source 
world) List 

ARC Office G 

ARC Office G 

ARC Office G 

ARC OffIce G 

ARC OffIce .NSICI 

DIE 

ARC Office BIC 

ARC Office AlB 

ARC Office BIC 

ARC OffIce C 

ARC Office , NSIC 
, 
1 

ARC OffIce C 

ARC OffIce , NSICI 

D 
ARC Offtce BIC 

, 

I 

ARC OffIce C 

ARC Office BIC 

ARC OffIce B/C 

ARC OffIce ' AlBIC 

ARC Offlct' ' B/CIDI 

G 
ARC Office E/G 

ARC Office G 
ARC Office E.G 

ARC OffIce G 

ARC EI1\'11'()l1m('l/wl Lid ShusII'ap Fish/Aqualic Informal/Oil Re>'iell ' 
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HQ0 897fH ,ARC Envl1'Onmenral Ltd . 
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69 

70 

71 

7~ EW225 

74 
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76 HQO I 07 

77 

79 

80 

gI 

82 

8002 

Xtl() 7 

~7 ~IIII~ 

li tloy 

!;Ol(l 

\H I ~()16 

WIY 

X02 (J 

94 X()21 

; 

I Bison, R. 

I Coffey 

IColumbia Sbuswap RegIOnal DisTrict 

IFoe 

INonhwest Hydraulic Consultants Ltd. 
land Hamilton R. 

I Pankratz. T, 

I Shuswap Nation Fisberies Commission 
I Spallucbeen Band 

'WRP MoELP 
iBC Hydro 

'MoELP 

I Hir>t . S.M. 

iLewis, A.F. , Triton Envl1'Onmental 
'Consultants. GJ Naito. Sigma 
'Engmeering Ltd., S.E Redden 
~ Scbuben. N.D. and N.J Vivian 

:Swam. L.G . 

.MoELP 

' MoELP 

' Mo ELP 

MoELP 

Mo EL P 

Jantz.. S . 

MoELP 

Mo ELP 

MoELP 

MoEL P 

MoELP 
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Reference Title 

,Middle Shuswap River and Mabel Lake 
;Tributaries: Fish and Fish habitat Program . 
... Appendices 
I Rainbow Trout Production Characteristics 
!for Four Major Tributaries to Shuswap 
I Sbuswap History: Tbe First 100 Year of 
I Contact. 
!Shuswap Lake System Managemenl 
I Srrategy 
i Interior and Fraser River Above Hope: 
I Master List of Habitat Improvement 
!Projects. 
I Hydrology and Water Use for Salmon 
! Srrearns in the Thompson River 
1\1,:atershed, BC 
' Shuswap lake Creel Su rvey 1990. 

I First Quaner Repon 1 9941I 995 
I Forrone Creek Fisheries Project, March 
! 1993-0ctober 1993 
'WRP Srreamline Volume 4. No 2 
I Making the Connection: the BC Hydro 
'Electric System and How it is Operated. 
IBritisb Columbia Water Qualiry Starus 
I Repon. 
IImpacts of tbe Operation of existing 
I Hydroelectric Developments on Fishery 
IResources in Be. Volume 2 
iF ish flow Overview Repon 

tEsltmation oftbe Sbuswap River System 
~ Sockeye Salmon (Oncorhynchus nerka) 
, escapement. 
: Bessette Creek Water Qualiry Assessment 
,and Object ives 

LAKE PLANS - OKANAGAN 
'WATERSHED 

Lake plans - Sbuswap watershed 

Summary of Small Lakes Index 

\ car 

1990 

1990 

1988 

1994 

1992 

1990 

1995 
1994 

No Date 
1995 

1996 

1991 

1996 

1994 

199 1 

1995 

1995 

I Y91 

1995 

19(,4 

IY9', 

199" 

1995 

19Y5 

199~ 

1995 

Management aerial angler counr for 199 I. : Headquaners. PenriClon 
Aberdeen Lake. File #: ~4020-20-(03) MELP - Regional A 

Aberdeen Lake Headquaners. PentiClon . 
Vernon Imgation Dislnct , 1904. "Repair MELP - Regional A 

.to Aberdeen Lake Dam ." Library Number. i Headquaners . PentiClon : 
258 
BC Ministry of Environment . Personal 

lcommunlcat ion. 

Haddo Lake. File II : ~4020-21J-( O'). 

,Haddo Lake. 
Grizzly Swamp. File II: .'4020-211 -(m ) 

,Grizzly Swamp. 
STUnene Lake. File II: ~402()-2(1-(O~). 

STUnene Lake. 
Wollaston Lake. File II: ,4020-20-(03 ). 
WollasTon Lake. 
DOREEN LAKE FILE #3402 (1-20-(03 ) 

LOC2tion (in the Source 
world) List 

ARC Office !VB 

ARC Office G 

ARC Office G 

ARC Office G 

ARC Office D.G 

ARC Office AID 

ARC Office G 

ARC Office G 
ARC Office ND 

ARC Office G 

Triton Office H 

T mon Office H 

Tnton Office : DfH 

TrilOn Office H 

, EIH 
I 

Tnton Off,ce 

I 

Triton Office DfH 

MELP - Regional . A 
. I

, Headquaners, PenltClon . 
MELP - Regional AID 

i Headquaners. PentiClon' 
MELP - Regional A 

MELP - Regional A 
: Headquaners. Penticton 

MELP - Regional A 

I Headquaners. PenllClon 
MELP - Regional A 

: Headquaners. Penllcton . 
MELP - Regional A 

Headquanet>. PenllClon : 
MELP - RegIOnal A, 

. Headquaners, Penticton 
MELP - Regional A 

. Headquaners . PentiClon 
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Appendix C 

References for Entire Pro.iec1 


Reference FISS Author(s) 

Numher Reference 
i'iumher 

8022 MoELP 

96 8024 :MoELP 

97 8025 IMoELP 

Ron iMoELP 

99 80n IMoELP 

1011 Ro:n IMoELP 

101 &0:;2 iMoELP 

102 8033 IMoELP 

103 8034 Smith. D. 

1114 

105 803 8 IMoELP 

1()1i 8039 'MoELP 

107 8040 ' MoELP 

r 	 1118 81141 ;MoELP 

I O~ 8042 'MoELP 

1111 8043 iMoELP 

III R044 ' MoELP 

II~ 81147 MoELP 


II' EW259 Dobson Engineering Ltd. 


114 !l 1I4 ~ Van Dnmmelen. B. 


I I ~ 


11 o Xfl5 I Merkley. L. 


I 17 MoELP 


II ~ XIJ:'4MoELP 


I I ~ 811" MoELP 


12 11 XII,\ (, Bull. C) 


121 XII .'> 7 ' MoELP 

MoELP 

Year Reference Title Location (ID the Source 
world) List 

1995 · Doreen Lake. File II: .;402()·20-{03). MELP • Regional A 

: Doreen Lake. . Headquarters. Pemicron 

1995 · Specs Lake I. File II: 34020·2(l-03. MELP . Regional A 

I Headquarters, PentiClon 

1995 I Cunis Lake. File II: ~4020·2(\-(03) . MELP . Regional A 

I Cunis Lake. I Headquarters. Penticron 

1995 · Specs Lake 2. File tI: 34020·20·03. MELP . RegIOnal A 

I Headquarters. PentiClon 

1995 I Specs Lake 3. File II : 34020·20·03 . MELP . Regional A 

i Headquarters. PennClon 

1995 , Nicklen Lake. File II: 34020·20-(03). MELP . Regional A 
INicklen Lake. I Headquarters, PeDliClon 

1995 , Lily Pad Lake. File II: 34020·20·(03). MELP . Regional A 

ILily Pad Lake. i Headquarters, PeDliClon 
1995 : Thelma Lake. File tI: 34020·20-(03). II1ELP . RegIOnal A 

iThelma Lake. IHeadquarters. PeDliClon i 
1980 	 : Technical repon "Creel Census Greystoke MELP . Regional A 

!Lake Inventory" 1980. 40pp. Library II: I Headquarters, PemiClon 
!1128 

1995 · Home Lake. File II: 34020·20-{03). MELP . Regional A 

IHome Lake. i Headquarters. PentiClon 
1995 ! Russell Lake. File II : 34020·20·(03). MELP . Regional A 

I Russell Lake. I Headquarters, PemiClon ' 

1995 Mosquito Lake. File II: 3402()·20·(03). MELP . Regional A 

I Headquarters. Pemicron 
1995 ; Echo Lake. File II : 34020·20·(03). MELP . Regional A 

I : Headquarters. PentiClon : 
1995 Bonneau Lake. File II: 34020.20·(03). MELP . Regional A 

I Bonneau Lake. i Headquarters, PemiClon : 
1995 Ferry Creek. File tI: 34020·20-(03). FER : MELP . Regional A 

tCR I Headquarters. PemiClon ; 
1995 · Habitat Conservation Fund. 39080·25· i MELP . Regional I A 

: (F). 20pp. IHeadquarters. PentiClon i 
1995 : Cathlene Lake. File II: 34020·20·(03). I MELP . Regional A 

iCathlene Lake . ! Headquarters. PentiClon 
1995 	 · Bessene Creel:. File tI: 34020·20·(03). . MELP . Regional I A 

I Headquarters, PentiClon : 
1992 Terrain Stabiliry and Hydrology oftbe I ARC Office I A 

INikwil.:waia Creek Watersbed 
1978 An InveDlory of tributaries to the Upper MELP • Regional , A1D1l 

: Shuswap River. Library II : 2696. i Headquarters, PentiClon 
199" Holstein Lake. File II: 34020·20·(03). MELP . Regional A 

·Hols , Headquaners. PemiClon ! 
19K' Chemical Rehabilnanon of Holstein Lake. · MELP • Regional A 

:Unpublished MS. Be. pp 1·63 Lib II : i Headquarters. PentiClon 
224~. 

Kathy Lake. File II: ~4020·20·03. MELP • Regional A 
I Headquarters, PeDlicton ' 

199:' Rambow Lake. File II: 34020·20·(0~) . II1ELP • Regional A 
I Headquaners. Pemicron · 

Peters Lake. File N: 341l211·21l-(03). II1ELP . Regional A 
i Headquaners , PemiClon i 

197'1 Technical Repon "Creel Census II1ELP • Regional A 
i Monashee Park." Fisheries Repon. Peters, I Headquarters. PentiClon 
: Margie and Rainbow Lake. Library II: 

1995 Chmllan Lake. File /I: 34020·20·03. MELP. Regional I A 
,CHR : Headquarters , Penllcton : 

1995 Beavetjack Lake. File II .\4020·2()·()) . i MELP . Regional ' A 
' BEAV : Headquaners. PentiClon ' 

ARC EimT(JIIII1(,llIlJi LIII. Shunvap Fish/AquaTic InformaTion Review 
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AppendIX C 

References for Emire Project 


Reference FlSS Autbor(s) Year Reference Title Loonon (in tbe 
Number : Reference world) 

Numher 

123 80~9 .MoELP 1'195 I Bigg Creek. File II: 34020-20-03. BIG MELP - Regional 
i ! . Headquaners, Pemieton; 

124 8060 iMoELP 1995 Conn Lake. File II: 34020-20-03. CONN MELP - Regional 
I : Headquaners, Pentiaon ' 

125 
: 

8061 IMoELP 
I 

1995 Pntchard Lake. 
IPRIT 

File II: 34020-20-03. MELP - Regional 
I Headquaners, Pemiaon ' 

126 : 8062 I MoELP 1995 Haggkvist Lake. File II : 34020-20-03 . MELP - Regional 
!HAG i Headquaners, Pemieton 

127 I 8064 IMoELP 1995 Noisy Creek.. File II: 34020-20-03 . MELP - Regional 
, i Headquaners, Penrieton 

128 8065 IMoELP 1995 Sigalet Lake. File II: 34020-20-03. SIG , MELP - Regional 
I Headquaners, PeDtieton 

129 806(; :MoELP 1995 Wapp Creek. File II: 34020-20-03. MELP - Regional 
I Headquaners, PenllclOn 

130 8067 IMoELP 1995 Sugar Lake. File #: 34020-20-03. SUG , MELP - Regional 
I Headquaners, Pentieton 

131 S068 IMoELP 199~ Kingfisher Creek. File II : 34020-20-03 . MELP - Regional 
: : Headquaners, Pentieton 

132 : 8069 :MoELP 1995 Kidney Lake. File II: 34020-20-03. MELP - Regional 
j : : Headquaners, Pentieton 

133 : 8070 !MoELP 1995 , Greenbush Lake. File Ii: 34020-20-(03). MELP - Regional 
I Headquaners. Pemieton 

.... 
t 

135 
; 

8072 :MoELP 1995 Fonune Creek. File II: 34020-20-03. MELP - Regional 
, Headquaners. Pentieton 

136 I 

I 8073 IMoELP 1995 Shuswap River. File II: 34020-20-(03). MELP - Regional 
I : Headquaners, Pemieton 

137 : K074 IMoELP 1995 Gardom Lake. File II: 34020-20-(03). MELP - Regional 

r : Headquaners, Pentieton' 
131> 8081 IMoELP 1995 Freshwater Fishing Regulations Synopsis, . MELP - Regional 

I Britisb Co lumbia. 1994-1996. I Headquaners, Pentieton. 
139 8083 IMoELP 1995 ; Trinity Creek. File II: 34020-20-(03). , MELP - Regional 

t I Headquaners, Pemieton' 
140 8083 IMoELP 1995 Trinity Creek. File II: 34020-20-(03). MELP - Regional , 

I Headquaners, Penlleton . 
141 8085 'MoELP 1995 Vance Creek.. File II: 34020-20-(03). I MELP - Regional 

'VAN . Headquaners, Pemieton : 
142 llllK8 MoELP 1995 Sinclair Lake. File II: 34020-20-03. MELP - Regional 

, Headquaners, Pentieton , 
143 8090 TRUMBLEY ENVlRONMENTAL 1994 "Hotspot" Fish Invenlory. 1994. Vernon, MELP - Regional 

'CONSUL TlNG.MELP Be. : Headquaners, Pemieton 
144 R091 'MoELP 1995 Hidden Lake. File II: 34020-20-03. MELP - Regional 

Headquaners. Pemieton 
145 g204 MoELP 199.' Reeves Lake. Tile Ii: 3402()·20-03. MELP - Regional 

Headquaners, Pemieton 
146 X4()3 MoELP 199" 'A:ap Creek study (Devil. Derry, MELP . Regional 

. Kingfisher. etc.) file. : Headquaners. Pentieton 
14 7 X4Ci4 MoELP 19'15 Shuswap River standmg stock assessment. MELP - Regional 

: Headquaners, Pentieton 
14R X40" REGION ~ FISHERIES STAFF 19'1.' REGION 8 HIGH VALUE FISH MELP - Regional 

STREAM I: IOil 000 MAP SERJES ; Headquaners, Pentleton 
14 9 ~411(' FRASER RIVER. NORTHERN B.C. 19Y1l STREAM SUMMARY CATALOGUE, MELP - Regional 

AND YUKON DIVISIOJ\. SUBDISTRlCT /I 29K SALMON ARM : Headquaners, Penricton 
ISO X414 Ross. M.D .. TRlBAL FISHERIES 1944 FORTUNE CREEK FISHERIES MELP • Regional 

MANAGER ASSESSMENT PROJECT, 19'14 I He.adquaners, PeDtleton , 

lSI 291·1011 Kent. R. 19~9 Assistant Chief of Operations, DFO - SUBDISTRICT 
Management Operations, Fraser River, 291: Prince George 

:Nonhem B. C. and Yukon DiVIsion. New 
·WesrmlDster. Stream files and personal 
communication 1989 

Source 
List 

A 

.A. 

A 


A 


A 


A 


A 


NO 


A 


A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

NO 

A 

A 
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Appendix C 

References for Entire Pmiec1 


Reference FISS Author(s, \ C3r Refcrence Title Location (in the . Source 
Number Rcference world) List 

Number 

152 29J-55 Demontier, D.G, No Date Communtty Advisor. SEP, Kamloops . DFO - SUBDISTRICT A 
Personal rommunicalion, 29J : Clearwater 

153 29J-61 De Marco. R. No Date DIGITIZING AND INTERPRETATION A 
IOF I :50.000 AND I :250.000 SCALE 
!NATIONAL TOPOGRAPHIC SERIES 
iMAPS. CALCULATION OF RESULTS 
lAND GENERAL COMMENTS, 

154 29K-I !Fruwell, M.K. N.D Scbben. K.H Wilson . 1985 Salmon escapements to streams entering DFO - FRASER R .. A 
,and CR Harrison I statistical areas 28 and 29.1951 to 1':185. NORTHERN B.C. 

! Can. Data Rep. Fish. Aquat. Sci. 601 : YUKON DIVISION -
166p. NEW WEST 

ISS 29K-11 Bruner. M. 1985 lnventory of fisheries facilities and Habitat DFO - FRASER R .. A 
i Improvement ProjeClS (Interior of B.C. NORTHERN B.C. 
: Fraser River Dnunage). Habitat YUKON DIVISION -
iManagement Unit. DFO. New NEW WEST 
;Westminster. B.C. 231p. 1985 

156 29K-12 ,FOe 1984 Annual Repon of salmon streams and DFO - FRASER R .. A 

'spawning grounds Creighton Creek. 1984 NORTHERN B,C. 
YUKON DIVISION -

l'fEW WEST 
157 29K-14 Kalnin, L.W . 1981 Bessene Creek roho C.W .T. projeCl . DFO - FRASER R., A 

iMemorandam to N. Schuben . DFO New NORTHERN B.C. 

- 'Westminster. B.C. 1981 YU KON DIVISION 

I NEW WEST 
158 29K-lii Sookachoff, P. 1985 Index of Dams in British Columbia Fraser DFO - FRASER R. , A 

i River Nonhero B.C. 6: Yukon DiviSIOn . NORTHERN B.C. 
Dept. of Fisheries Internal Document. YUKON DIVISION 

r 1985 NE\\' WEST 
159 29K-2 Brown, R.F .. MM Musgrave. and 1979 Catalogue of salmon streams and DFO - FRASER R., AlB 

: Marshall DE : spawning escapements for Kamloops sub- NORTHERN B.c. 
,distriCl. Fish. Mar. Ser\'. Data Repon 151: YUKON DIVISION -

I 226p. 1979 NEW WEST 
100 29K-20 FOC 198" Hatchery releases to 1985 . DFO - FRASER R .. A 

NORTHERN B.C. 
YUKON DIVISION -

NEW WEST 
161 29K-21 FOe 1984 Annual Repon of salmon stream and DFO - FRASER R., A 

spawning ground s. Johnson Creek. 1984 NORTHERN B.C. 
YUKON DIVISION -

NEW WEST 
162 29K-22 Knapp, W. Nassichuk, M.D. et al 1982 The Thompson Rtver Basin: Pactfic DFO - FRASER R .. A 

Salmon Resources and Environmental NORTHERN B.C. 
Issues. Can. MS Rep . Fish. Aquar. Sci. YUKON DIVISION -
166~: viii '" 11 7p. 1':182 NEW WEST 

](i.~ 2 '1 h -2~ Bowman . SL (En"trocon) I'1~4 Middle Shu swap River juvenile salmonid DFO - FRASER R .• .AI BlEil 
. reronnaissance program. 19R4. Prepared NORTHERN B.C. 
'for Depr. Fish. and Oceans by EnvirocoD YUKON DIVISION -
Lld . ~ I p. I Y~4 NEW WEST 

11i4 2Yh-, Berry FC and Kahl. A,L 1902 Catalogue of selected Fraser and DFO - FRASER R .. AID 
Thompson River tributaries Imponant to NORTHERN B.C. 
chinook ann coho salmon and a YUKON DIVISION -
preliminary assessment ofthe,r NEW WEST 
enhancement potenllal. MS Repon of 
Fraser River. Nonem B.C. and Yukon 

ARC Em'irOIl I11<'ntcJi Ltd. Shusl1 'ap Fish/Aquatic Information Rr"'i'I" 

ARC Pr(JI<'CI ."'0 1180 Page 7 of I i 




AppendlJ( C 


References for EnTIre Proiea 


Reference FlSS Author(s) 

Number : Reference 

Numher 

165 29K-30 ANONYMOUS 

166 29K-31 MacKin lay. D.D. 

167 29K-:;2 lipinski, K 

168 29K-34 ANONYMOUS 

169 29K-35 GRIFFITH. R.P . 

and 8071 

1711 29K-40 'MoElP 

171 29K-4~ ANONYMOUS 

172 29K-46 Kuru. B 

173 29K-53 Stewart. R. 

174 29K-55 Demontier. D.G. 

175 29K-6' Sruart. R. 

176 29K-6 .~ Pearce. BC 

177 29K-'I ANO]\,'YMOUS 

17~ BClDB 'MoElP 

-.--- - . 
179 DFPOIII Philip. DF 

I~II EWII6\1 Neuman. R. 

IRI E\\,21~ Schubert. N.D. 

182 E\\'22(, lOST. I. AM 
I~:; EW227 Ball. J. 

Year 

1969 

1984 

1978 

1973 

1984 

1973 

1974 

1986 

1986 

1986 

1988 

In4 

No Date 

19'15 

1995 

1992 

1994 

1996 
1994 

Reference Title 

: Rep. on the fish. problems with proposed I 

diversion of water from Shuswap R. to 

IOkanagan LL Prepared by the Technical 

I staffs of the Dept. Fish. and Forestry of 

!Canada and the IPSFC in collaboration 

.with the F&W BR., B.C. Dept. ofRec. and; 

iCons. 1969 
SEP New Projeas Unit water qualiry data. 

Iwlleaed 1979-1984. Can. Dsta Rep. Fish. : 

,Aquat. Sci. 409: iv + 190p. 1984 

Middle Sbuswap River chinook re

,establishment srudy 1977. Unpub. MS. 

i Fisheries and Marine Service. 23p. 1978 

. Srrearn survey form. Wap C. MOE. 1973 

Fishenes Enhancement PoteDlial for 

! KingfisherlDanforth Creeks. Fisheries 

IImprovement Unit. MOE. 19R4 

Wap River stream inventory. 197:; 

Surveys and Mapping Branch. Depanment . 

,ofEnergy Mines and Resources, 1-50,000; : 

d972-1974. : 
Fishery Officer. DFO. Salmon Ann. 

~Stream files and personal communication. 

Fishery Biologist. Cenrral Interior Tribal 

ICouncil. Personal wmmunication. 1986 

Community Advisor, SEP, Kamloops. 
! 

!Personal communication. 1986 

Suggestions for enhancement of sockeye 

: in the Fraser system, Prepared for DFO, 

I Management Operallons. Fraser River. , 
,Northern B.C. and Yukon Division. : 

UnpUblished Report, 198R 

1983 Fraser River Spawning ground 

,recoveries of wded wire tagged chinook 

:salmon. Fraser River. Northern B. C. and 

Yukon Divisi0!l. DFO. UnpUblished MS 

: report. 1984 

Besserte Creek Watershed, review of 

fisheries relsled informallon. DFO. 

B.C. lakes Database 

Addition of zones & points re: FISS maps 

for fish distribution for G.I.S. display 

; purposes 

Untitled 

untitled 

UNTlTLED 


Untitled 


Localion (inlhe 

world) 

DFO - FRASER R .. 

NORTHERN B.C. 

YUKON DIVISION 

l\TEW WEST 

DFO - FRASER R .. 

NORTHERN B.C. 

YUKON DIVISION 

NEW WEST 
DFO - FRASER R., 

NORTHERN B.C. 

YUKON DIVISION 

NEW WEST 

DFO - FRASER R., 

NORTHERN B.C. 

YUKON DIVISION 

NEW WEST 

DFO - FRASER R. , 

NORTHERN B.C. 

YUKON DIVISION 

NEW WEST 

DFO - SUBDISTRlCT , 

29K: Salmon Ann 

DFO - SUBDISTRlCT : 

29K: Salmon Arm 

DFO - DISTRlCT I 

KAMl..OOPS 

DFO - DISTRlCT I 

KAMLOOPS 
DFO - FRASER R., 

NORTHERN B.c. 
YUKON DIVISION 

NEW WEST 

DFO - FRASER R .. 


NORTHERN B,C 


YUKON DIVISION 

NEW WEST 


DFO - FRASER R,. 

NORTHERN B.C 

YUKON DIVISION 

NEW WEST 

MINISTRY OF 

FISHERlES. 

VICTORIA. B,C. 

MINlSTRY OF 

FISHERIES, 

VICTORIA. B.C. 
MElP. Stream Files, 

Surrey. BC 

DFO - SUBDISTRICT 

291: Prince George 

MElP. VICTORlA 

DFO - SUBDISTRICT 

29K: Salmon Arm 

Source 

List 

A 

A 

A 

A 

A 

A 


A 


A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

ARC EIII'irOllmellial Lid. ShUS1I'GP Fish/AquQlic Informalion Review 
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AppendIX C 


References for Entin- Proiec1 


Rcterence FISS Author(s) 

"'umber ' Reference 

"'umher 

Ig4 EW2n Schuben. N.D. 

18' EW229 :Schuben. N.D. 

186 EW2:l0 ISchuben, N.D. 

187 E\\'2:l1 Trask. J.A. 

18<) EW2~4 'Sigma EnglDeering ltd. 

190 EW2~6 Stalberg, H. 


1<)1 EWn7 Rosenberger. R. B. 


192 EW238 Demonller. D.G. 


19.1 E\\,249 Crowe. M. 


1<)4 EW25R Kunz., B 


195 EW262 Fletcher. W.K. 


1% EW26~ Sheng, M. 


197 EW269 Zwack. G. 

19~ E\\,270 :Ross. M. 

200 FISSM(J1MoELP 

2111 HQOI1J4Jantz, B. 

202 HQIl474 'Schuben, N.D. 

20" HQIOgA Kingftsher Envlronmenral 

20A HQIIII SUMMIT ENVIRONMENTAL 


CONSUL TANTS LTD. 


21 17 KIIIX, SURVEYS.s.: MAPPING 

BR.. DEPT.MINES.ENERGY.RESOUR 
,CES 

20X SISSMIlI FOC 

20,} SUM-I AG SUMMARY 

21(1 SUM·11i SL SUMMARY 


211 SUM·II RH SUMMA.RY 


21e SUM·le RG SUMMARY 

21:; SUM·14 LSF SUMMARY 


214 SUM-2 RL SUMMARY 
-

21~ SUM·1 EC SUMMARY 

Year 

1988 

1990 

1990 

1994 

1991 

1994 

1994 

1994 

1994 

1994 

1991 

1994 

1994 

1994 

1995 

1996 

1995 

1997 

1,}97 

197:~ 

199" 

No Date 

No Date 

No Date 

No Date 

1'199 

No Date 

1'197 

Referen ce Title 

.An assessment offour upper Fraser River 

·chinook salmon spon fisheries. 1986 
An assessment of four upper Fraser River 

'chinook salmon spon fisheries, 1988 

· Angler effon and catch in five Fraser 

I River chinook salmon spon fisheries. 

! Inventory and rating of salmonid habitat 

I in the vicinity of Kamloops, B.C. 

' Assessment of resource uses in the South 

:ThompsonlShuswap habitat management 

; area 
I Untitled 

I Personal communication with fishery 

,officer 

Untitled 

Untitled 

I Personal communication with fISher), 

,officer 

Exploration geochemistry· sedunent 

!supply to Harris Creek (82Lf2) 

' Untitled 
, Untitled 

' Unmled 

FISS map/fonn information (source not 

I indtcated) 

OKANAGAN REGIONAL FISH 

·SAlvfPlING RECORDS (MAPS) 

ANGLER EFFORT AND CATCH IN 

'FOUR FR..\SER RIVER CHINOOK 

'SALMON SPORT FISHERIES. I99~ 

Fish Invenrory and Stream Classification 

;for CP 244 

SICAMOUS·GRJNDROD: 0\'ER'v1E\\ 

STREAM CHANNEL AND FISH 

'HABIT.A. T ASSESSMENTS 

MA.PSHEET NO. OR2l II 

SISS map Informal ion (source nOI 

, Ind leat ed ) 

· AnglIng Guides Database 

:SLlM (Small lake Database) 

I Rehabilnation (potson and re·stock of 

,Regulations dbase 

SUMMARY FISH DlSTRJBUTION 

'DATA EXTRACTED FROM THE BC 

LAKES DATABASE 

: Stocking dbase 

Summar), from FSHWHSE 

Location (in the Source 

world) List 

Can. Data. Rep. Fish . .'\ 

Aqua!. Sci. 1890:52 

Can. Data Rep. Fish. A 

Aqua!. Sci. 2051 (58) 

Can. Data Rep. Fish. A 

Aqua!. Sci. 2142:58 

ECl Envirowest A 

Consultants ltd.. New 

Westminster. BC 

DFO· Vancouver. B.C. AID 

DFO . DlSTRJCT I . A 

KAMLOOPS 

DFO . DISTRICT I - A 

KAIvfl...OOPS 
DFO • DISTRICT I . A 

KAMLOOPS 
DFO . DISTRICT I . A 

KAMLOOPS 

DFO· SUBDlSTRlCT A 

29K: Salmon Arm 
DFO . SUBDISTRlCT . A 

29K: Salmon Arm 

SEP, Vancouver. BC A 

DFO • Management A 

Biology Operallon, 

New Wesrminster. BC 
Shuswap Nation A 

Fishenes Commission, 

Kamloops. BC 
MINISTRY OF A 

FISHERIES, 
I V1CTORlA. B.C. 

MINISTRY OF A
i,FISHERJES. 
i

V1CTORlA. B.C. 
, 

MINISTRY OF AlEi 
FISHERJES. 


VICTORIA. B.C. 


ND 

MlNlSTRY OF A 

FISHERlES. 

VICTORIA. B.c. 
OTTAWA A 

MINISTRY OF A 

FISHERIES, 

VICTORIA. B.C. 

A 

A 

A 

A 

MINISTRY OF A 

FISHERIES. 

VICTORlA, B.C. 

A 

FSHWHSE A 

ARC Em'iroIlIl1CIlII1/ LId. Shuswap Fish/Aquatic JII(onnl1tion R""iell' 

ARC Pro/eel No. / /80 Page Yo! 17 
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Appendix C 

References for Enure ProJect 


F1SS Author(s) Yar Reference Title LOUltlon lin the SourceReference 
Numher ; Reference world) List 

Number 

216 SUM-6 LSP SUMMARY No Date 'BC Lakes-physical dbase A 

217 SUM-7 LSC SUMMARY No Date ,BC Lakes-chemical dbase A 

21 8 SUM-8 LSA SUMMARY No Dale ,BC Lakes - angler access dbase A 

219 SUM-9 LST SUMMARY No Dale IBe Lakes - facilities dbase A 

2211 ,Acres Imernational LTD, 199~ lResource Sman: Shuswap Falls BC Hydro B 
1 Generating Station Review of 
iRehabilitation Opportunities 

221 :BC Depanment of Lands and Forests 1957 	 IWater Resources Investig.ations: Repon on BC Hydro B 
1 Hydrology of the Watshan and Shuswap 
!River Waterhsbeds 

222 IBC Hydro No Date ~ Shuswap Falls Hydroelectric Development BC Hydro B 
!Information Pamphlet , 

223 ~BC Hydro No Date IDRAFT. Environmental Comminee Repon BC Hydro B 
~ ShUSWap Area. 

224 :BC Hydro 1982 !Shuswap Falls Headpond. BC Hydro B 

225 tBC Hvdro 1984 IDam Safety Deficiency Investigation: BC Hydro B 
!Sugar Lake Darn Rehabilnation Studies 

226 ,BC Hvdro 19R4 : Wilsey Darn BC Hydro B 
227 'BC Hydro 1984 '\Vilsey Dam : Preliminary Repon on Site BC Hydro B/C 

IGeologic Mapping and Foundation 
; Assessment. 

220 ARC Environmental Ltd. 1995 IProposal1O Provide Professional Services : not known B 
I Shuswap River F ish Stranding Assessment 

229 'BC Hydro 1986 iDam Safery Investigations: Wilsey Dam - BC Hydro B 
IDam Breach Inundation. 

2~O ,BC Hydro 199(, 'Wilsey Dam Emergency Preparedness Plan BC Hydro B 
2.~ I 'BC Hydro 1%7 :Shuswap Development 1985 Annual BC Hydro B r _.'- ,BC Hydro 	 1988 ' Shuswap Falls Project Dredge Monitoring BC Hydro B1'1 

IRepon 1988 
1" _."1.' IBC Hydro 1995 ~ Shuswap Generating Station: Headpond BC Hydro B/C 

~ Sedimentation 
2~4 ,BC Hydro 1990 1 Columbia Shuswap District: Lake not known B1, i Revelstoke Recreation and Tourism 

I Development Opponunities 
2.\( 'BC Hydro 1990 	 'Dam Safety Investigations: Wilsey Dam BC Hydro B 

,Deficiency Investigation Memorandum on 
Ithe 1989 Foundation Drilling Program 

23(, Be Hydro 19911 Resource Sman: Shuswap Project BC Hydro B 
'RehabilitationlRedevelopmem Overview 
Study. 

2-:' 7 BC Hydro 199(1 : Shuswap Falls Dredge Monitoring BC Hydro B 
'Program Spnn~ and Fall 1989. 

2~~ Be Hvciro 1991 Dam SafeTY investigations: Wilsey Dam BC Hydro B/C 
'Comprehensive Inspection and ReVIew 

2.1'1 Be Hvdro 1'}91 'Shuswap Falls F orebay Dredge Monnoring BC Hydro ---S 
199() 

1411 Be Hvnro 1991 Wilsey Dam Intermediate Civil Inspection BC Hydro B 
Repon 

241 BC Hvciro 1 9~2 Dam Safery invesllgations: Wilsey Dam BC Hyciro B 
,Deficiency Investigation 

242 Be Hydro 1992 ' Dam Safery investigations: Wilsey Dam Be Hydro B 
Repon on 19,}111992 

24 ,~ Be Hydro 19'12 Shuswap Falls BC Hydro B 
: Rehabi 111 at ion/redevelopment 

244 Be Hydro 1'192 Wilsey Dam Intermediate CivillnspeaioD BC Hyciro B 
I Repon 

24 .' BC Hydro 199; 'Wilsey Dam Intermediate Civil Inspection Be Hydro B 
' Repon -

246 BC Hydro 1993 ,Interoffice Memo: Rtprap Erosion BC Hydro B 
Protection Circuit ~L79 
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247 

248 

249 

250 

251 

252 

25J 

254 

255 

256 

257 

258 

259 

f 	 260 

261 

262 

26~ 

264 

26~ 

266 

267 

2 6~ 

269 

27/1 

27J 

272 

27~ 

274 

Author(s) 

BC Hydro 

.BC Hydro 

IBC Hydro 

IBC Hydro 

'BC Hydro 

:BC Hydro 

;BC Hydro 

BC Hydro 

!BC Hydro 

BC Hydro 

iBC Hydro 

BC Hydro 

:BC Hydro 

' BC Hydro 

!BC Hydro 

' BC Hydro 

Be Hydro 

BC Hydro 

BC Hyciro 

Be Hvdro 


Be Hvdro 


Be Hvdro 

BC Hvdro 

Be Hvdro 

Be Hvdro 

BC Hvdro 

.Be Hydro 

BC Hvclro 

Year 

199, 

1994 

1994 

1994 

1994 

1994 

1994 

1995 

1995 

1995 

1995 

1996 

1996 

1999 

1998 

1998 

19% 

J998 

199<) 

1999 

J999 

No Dalt 


No Dale 


No Date 


J<)74 


No Date 


No Date 


In 2 


Reference Title 

·Sugar Lake Reservoir Property Inventory 

. Dam Safety Investigations: Wilsey Dam 

1992 Remedial Works 

IRepon on the Elearical SYSlem Opennions 

IReview. 

~ Shuswap Falls Powerplant Penstock No 2 

I Replacement Design and ConstruCtion 

iRepon 

~ Shuswap Penstock 112 Rehabilitation 

!Testing and Commissioning Repon 

!Shuswap Penstock 112 Rehabihtation. 

I Bypass Valve Test and Commissioning. 

I Wilsey dam 1994 Spring and Fall 

! Intennediare Civi I InspeCtion 

iDRAFT. Flow Ramping at Hydro electric 

!Discharge Facilities: Methodologies for 

: ImpaCt Assessment and Mitigation. 

i Resource Sman: Shuswap Falls Debris 

iRemoval Systems Feasibility Study 

!Shuswap River DFO and MoELP 

iCommunication 

IWilsey Dam : intennedtate Civil InspeCtion 

IRepon. 
,Lake Revelstoke Reservoir integrated 

I Recreation Plan 

' Wilsey Dam: Intermediate Civil InspeCtion . 

IRepon. 
IDam Safety Investigation: Wilsey Dam 

I Comprehensive InspeCtion and ReView 
!Power Facilities Upper Columbia 

I Generation Local Operating Order No. 

:W03 -76C Shu-Shuswap Falls Generating 

'Station Unit Operation 
: Shuswap Powerplant Seismic Evaluation 

: and Upgrade Program: Phase I Survey 

:Wilsey Dam: 1997 Comprehensive 

: InspeCiion and Review. 

'Wilsey Dam: Intermediate Civil InspeCtion 

Repon . 
,Draft . Water Use Plan Program. Shuswap 

· Falls and Sugar Lake Water Use Plan 

: Pro,lect. Implell}entation Phase 

· Recreation Opportunities. Power Sup pi)' 

· Environment Communit), Interest s 

'System Operating Order 4P-19 (Revision 

to sao 4P-19 1997) Sugar Lake! Shuswap 

Pro.iect 
Dam Safety Investigations: Sugar lake dam 

- Dam Breach 

Dam Safety Investigations: Sugar lake 

· Darn Comprehensive 

· Dam Safe!), Investigations: Sugar lake dam 

- Discharge 

Memorandom on Rehabihtalion of Sugar 

'Lake Dam 

i Repon on Sugar Lake Debris 

,Resource Sman: Shuswap ProjeCt 

Rehabilitation and Redevelopment 


Shuswap River Propenies Repon 


Loorion (in the Source 

world) List 

BC Hydro BIC 

BC Hydro B 

BC Hydro B 

BC Hydro B 

BC Hydro B 

BC Hydro B 

BC Hydro B 

BC Hydro B 

BC Hydro B 

BC Hydro B 

BC Hydro B 

not known B/C 

BC Hydro ; B 
I 

BC Hydro B 

BC Hydro B 

BC Hydro B 

BC Hydro B 

BC Hydro 
! 

B 

BC Hydro B 

BC Hydro B 

BC Hydro B 

BC Hydro B 

BC Hydro B 

BC Hvdro B 

BC' Hydro B/C 

BC Hydro B/C 

BC Hydro B 

Be Hvdro B/C 
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Number 

~75 

27(, 

277 

278 

279 

280 

281 

282 

2S~ 

.. 

2R4 
285 

2!i(, 

287 

288 

289 
290 

291 

292 
29~ 

294 

295 

2% 

297 

2\1~ 

~II(I 

~O2 

~n~ 

~t)4 

)o~ 

AUlhor(s) 

BC Hydro 

:BC Hydro 

IBC Hydro 

!BC Hydro 

!BC Hydro 

JBC Hydro 

JBC Hydro 

,BC Hydro 

IBC Hydro 

,BC Hydro 
:BC Power Commtsslon 

i BC Power CommisSIon 

iBC Power CommISsion 

i BC Power Commission 

IBC Power Commisston 
:BC Power Commission 

! Brad fo ni MH, Taylor GC, Allan JA and 
'Higgins PS 

:CH2M Hill Engineering Ltd . 
,French DE 

Hatfield Consultants Ltd . 

. Klahn Crippen Consulting Engineers 
and Shawmigan Integ Inc (Klohn) 

. Klohn-Cnppen 

LifeSpact DeSIgn Ltd. 

LlfeSpace DeSIgn Ltd. 
Nonhwesl HydraulIc Consultants 

Sh Iswap Nation Fishenes CommIssIon 

Summl1 EnVIronmental Consultants 
.Ltd . 
Triton Environmental Consultants Ltd. 

Triton Environmental Consultants Ltd. 

Year Reference Title LOClition (in the Source 
world) List 

No Date : Shuswap RIver Recreation Areas. BC BC Hydro B 

,Hydro Pamphlet 

No Date : Sugar Lake Dam Comprehensive BC H~dro B 
i Inspection and Review 

No Date : Sugar Lake Dam Emmergency BC Hvdro B 

'Preparedness Plan 
No Date I Sugar Lake Dam Intermed iate Civil BC Hvdro B 

I Inspection Report 
No Date !Sugar Lake Dam Intermediate Civil BC Hydro B 

!lnspection Report 
No Date : Sugar Lake Dam Left Abutement BC Hydro B 

IPeizomerer and Weir Ins. 
No Date :Sugar Lake Dam Preliminary Report of BC Hydro B/C 

I Geological Mapping 
No Date : Sugar lake Project: 1985 Rehabiliul1ion BC Hydro B 

I Memorandom 
No Date : Sugar Lake Storage Dam Public Safety BC Hydro B 

I Hazards 
No Date 'Wilsey Dam Penstock #2 Replacement BC Hydro B 

19:\7 !Shuswap Falls Hydro Elearic BC Hydro B 
lOevelopment: Annual Report 

1958 IAnnuallnspection Report on the Shuswap BC Hydro B 
: Falls hydroelectric Development 

1958 I Hydro Elecrric Plant Data Sheets for the BC Hyrlro B 
!Shuswap Hydro 

1958 : Shuswap Falls Hydro Electric Generating BC Hydro ! B 
!Stations Civil Plant Inspection ; 

1958 : Shuswap Plant Field Survey BC Hydro BIC 
1961 : Annual Report on the Shuswap 

I Generating Station 
BC Hydro I 

: 
B 

1995 i An Experimental study of Strand ing of 
jjuvenile coho Salmon and Rainbow Trout 

BC Hydro ,, 
B 

lOuring Rapid Flow Decreases under 
'Winter Conditions 

I 

! 

199~ :Sbuswap Falls Generating Station BC Hydro ! B 
199' ,Historic Review of Anadromous Salmonid 

: Passage Above Shuswap Falls 
, BC Hydro 

: 
B 

1994 'Proposal: Middle Shuswap River Flow 
'Monitoring Program 

BC Hydro : 
I 

B 

19\11 : Resource Sman: Shuswap Falls Generatmg. BC Hydro B 
:Station Review of Rehabilttation 
, Opportunities 

1994 :Shuswap Falls Hydroelecmc BC Hydro B 
· Development: Penstock 1i2 Replacement 

1979 :Sbuswap Falls Properties: A Recreational BC Hydro B 
· Corridor Concept 

1979 :Shuswap Falls Propenies Resource BC Hydro B 
1994 · Shuswap Generating Station. Headpond BC Hydro B 

Silting Hydraulic Mociel Studies 
1\1% · Summary of 19% Heircopter Surveys of BC Hydro B 

: Chmook and Coho Spawners in Streams 
'within the Traditional Terrilories of the 
'Shuswap People ; 

1\196 :Middle Shuswap River Watershed Stream BC Hvdro I B/C/O 
Assessment ; 

19\14 I Proposal to Provide Profess tonal Services: 
: Shuswap River Standing Stock 

. not known I, 
I 

B 

Assessment and Carrying Capacity. 
1994 Shuswap River Flow Monitoring Program BC Hydro B 
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Number 

:<06 'Triton Environmental Consultants Ltd, 
: 

:<07 	 Triton Environmental Consultants Ltd. 

:<08 	 : Triton Env1l'DnmeDlai Consultants Ltd. 

:<09 IBC Hydro 


310 !ARC Envllunmental Ltd . 


312 	 : Shuswap Nation Fisheries Commission 

:<D 'Water QualiTy Branch EnVironmental 

!Protection Depanmenl. MoELP 

315 iMcPhail JD and ]S Baxter 

316 I Raliegh. RF, Hickman T, Soloman. RC 

'aoci Nelson PC 
)17 ' Bull, CJ 

31~ 	 lBull, CJ 

319 	 IBul1. CJ 

32() 	 1Ein=on, D 

322 	 !Ford BS. PS HigglDs , AF Lewis. Kl 

,Cooper. TA 'Natson, CM Gee, Gl 

' Ennis and Rl Sweeting 

323 	 Hughes P 

324 	 ,Jantz, B. 

)~5 	 ,Jantz. B. 

:126 	 'MoF 

'07."1-, 	 'Stewan.I\'1 

:12~ 	 ;Knstmanson. J. 

:12 e,> ·Foote, C1. Wood Cc. Clark WC and 

Blael.: bum J 

3:<11 	 Wood CC and Foote CJ 

Ycar 

1\1\14 

1995 

1995 

2000 
2000 

No Date 

1994 

19Wi 

1984 

1974 

198:< 

1993 

1985 

199'

19n 

In, 

In 7 

1')') 1 

19')1 

1999 

1992 

19911 

Reference Title 

Drafi. G2 Testing Wetted Width Changes 


,at Whitebead Cbannel 


DRAFT:Sbuswap River Flow MoolToring 


I Program 

IDRAFT: Shuswap River Water Elevation 


I Changes and Fish Srranding Survey 


:DRAFT Tripping Event SummaJ)' 


i Reconnaissance (l :2(000) Fish and Fish 


; Habitat Inventory of the East Sugar Lake 


i(Phase 4-6) 

:Traditional Territones of the Shuswap 


:Nation and Locations of Bands presently 


'conducting fisheries projects in 


I Association with tbe Shuswap Nation 


'Fishenes Commission 

iWaler QualiTy objectives Anainmeot in 


: 1993 


:A Review of Bull Trout (Salvelinus 


,contfiuenrus) Life-History and HabITat Use 


,in Relation to Compensation and 


: Improvements Opponunities 

I Habitat Suitability Infonnation: Rainbow 


: Troul. 


: Fishery Resource Enhancement Program. 


' Memo 

IRe: Fishery of the Shuswap System. 


I Correspondence 

: Re: Bison and Sugar Lake Scale Samples. 


, Correspondence 


I Creel Census and Stream Assessment of 


'Sugar Lake. 

Literature ReViews of the life History, 


: Habitat Requirements and 


; Millgation/Compensation strategies for 


Thmeen Spon F ish Species in the Peace, 


Liard and Columbia River Drainages of 

DRAFT Lake Management Plan for Kate 


Lake 


Re : Sugar Lake. Unpublished memo, File 


40J5 


Memo to File. File 40JSO.< 


Lipper Shuswap River Integrated Resource 


Managemem Plan - Summary 


Re: Th~ Vernon Power ProdUCTion Area. 


Correspondence 


Angler Effon and Catch on the Shuswap 


River Chinook Salmon Spon Fisheries, 

19')(, 


Clfcannual Cvcle of Seawaler in 


·Oncorhynchus nerka: GeneTIc Differences 

berween Sympatric Sockeye Salmon and 

Kokanee 
'Genetic Differences in t he earl)' 

Development and Growth of Sympatnc 

' Sockeye Salmon and Kokanee 

·(Oncorhvnchus nerl.:a\ and their Hybrids 

Location (in the Source 

world) List 

BC Hydro B 

BC Hydro B 

BC Hydro B 

BC Hydro C 
ARC Office 0 

not known 0 

not known 0 

not known 0 

not known D 

MELP - RegIOnal 0 
I Headquane~. Penticton 

MELP - Regional 0 
IHeadquane~ , PentiClon . 

MELP - Regional 0 
: Headquane~, PeDliClon : 

not known Ofl 

ARC Office D 

not known D 

MELP - Regional 0 
' Headquane~ . Penticton 

MElP - Regional 0 
. Headquaners. Penllcton 

nOl known 0 

nol known 0 

Can.Manuscr. Rep. E 
; 

Fish. Aquat, SCI. 

nOI known E 

Can.Manuscr. Rep. E 
Fish. Aqua!. Sci ,vol47, 

no,1 I 
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331 

332 

3D 

3:14 

3:1 0 

33 7 

33 8 

33 9 

340 

~41 

l 
34 2 

343 

344 

34 ~ 

f 
 340 


~47 

:148 

349 

3<; 11 

j~1 

3.' 2 

1 " 
3.'4 

~5.' 

350 

3"7 

3 "~ 

359 
36(1 

36 1 

36:1 

Authorls) 'tcar Reference Title Location (in the Sourer 

world) List 

Waltber.;, LC and Nener JC 1997 . Water T emperarure Monitonng in the Can,Manuscr. Rep , E 

,Salmon River (Sbuswap), BC 1995: Fisb, Aqua!. Sci, 

: Implications of Measured Temperarures for 

IAnadromous Salmon 

INidle BH and KS Sbonreed 1996 I Results from a Seven-Year Limnological not known E 

ISrudy ofSbuswap Lake , Pan I 

I Maclellan SG, Mueller CW, Enzenhofer 1995 ITrawl Catch StatiSlics on Shuswap Lake Can. Data , Rep . Fish , E 

IHJ and Hume JMB Ifrom 1987-199:1 Aqua!. Sci. 

Hume. JMB. Williams IV and Monon 1990 !FaClor.; Affecting the Production of Can. Tech. Rep . Fish. E 

~ KF !Juvenile Sockeye Salmon (Oncorhynchus Aqua!. Sci , 

lDerks) in Shuswap and Quesnel Lakes 

I MoELP.FsRBC. FOC, River.;ide 1999 I Bessette Creek Riparian Restoration! not known F 

I Rehabiliunion 

:FOC Habitat and Enhancement Branch 1999 I Bessette Creek Riparian Restoration! not known F 

I Rehabilitation 

' Okanagan Nallon Fisberies Commission 1998 ~ Bessette Creek Waterhs hed Coho not known F 

. FsRBC !Spawning Survey 

' Okanagan Nation Fishen es Commission 1999 I Bessene!lrelandiBolean Creek/Salmon not known F 

. FsRBC iRiver-Coho Enumeration 

!Rlverside Forest Products, FsRBC 1999 I Kingfisher Creek Restoration Works not known F 

: RIverside Forest ProduCls, FRBC 1998 : KingfISher Creek Watersbed 1:20000 Fish nOl known F 

,and Fish Habitat Inventory 

:FsRBC. FOC. Kmgfisher 1998 1 KingfISher Environmemallnterpretive not known F 

' Environmental Ltd ICenrre 
! FOC, Kingflsber EnVIronmental Ltd 1981 I KingfISher Environmental Interpretive not known F 

I Centre 
Tolko IndusTries Limited LavingtOn 1998 I Lumby I :20000 Reconnaissance Fish and not known F 
DiVIs io n !Flsb babitat Inventory 

~ MoELP 1998 !Okanagan TSA Small Lakes Inventory not known F 

!Kingfisher Environmental Interpretive 1999 ! Potrie's Siougb Side Cbannel Monitonng not known F 
:Center. FOC !Survey 
' Ri ver.;ide Forest Products. FsRBC 1998 I Riverside Multi-Year Plan-InvenlOry not known F 

I 1 :20000 Reconnaissance. 

Weyerhaeuser Canada Ltd ,-Okanagan 1998 ,Upper KettlelUpper Sbuswap Water.;heds not known : F 
' Falls FRBC, ARC Environmental : 1:20000 , 

Friends of Violet Creek. FOe 1997 Violet Creek Habitat Enhancement not known F , 

MoELP 20no i http ://www .en\'.go\'.bc.calfshlids/dmanlWIT. web 

'MoELP 201111 i bttp ://www.elp.go\'.bc.calwat/cwsiquery/cu web 

MoELP 20(11) I http ://www .em;.go\'.bc.calfshllS/produmlF web 

MoEL P 201111 http ://www .en\, .go\' . bc.calfshll S/products/I: web 

MoELP 20011 . bttp://www.em' .go\' .bc.calfsb/lS/products/l: web 

Mo ELP 20(H) : http ://www.en v.go\' .bc.calfsb/lS/products/l; web 

MoELP 2nOO ~ http ://www .en\'.go\'.bc.ca:80(10Ibathiowalb ,, web 
,MoELP 2111HI I bttp ://www.env .go\' .bc.calfsb/lS/products/fc web 

: Mo ELPfF Oe 20011 ' http ://www .canbcfpr.pac.dfo-mpo.gc.calFP; web 
' En vironment Canada 2000 , bttp ://www.weatherofflce.com/climhydro/rr web 
MoELP 211t)() ~ http:"www.elp.gov.bc. ca:&OOO/wtrwhseipls web 

.FOe 200() : bttp :/lhabilat.pac.dfo.calcfdocs/flSs/dcft)1 .cl web ; 

Webb . TM. DanIel. CJ. l\.orman. J. 19<)4 : Development of a Fisb Habitat Sensitivlly ARC Office E 
Meisner JD : IndexlDg Scheme for application in tbe 

I Fraser River Basin 

! 
LeVings. CD: Scrivner JC : Ander.;en. B; 19))" !Result s of Reconnaissance Sampling for Can. Data. Rep. Fish. , E 

'Shirvell : Lauzier. R. Juvenlile Salmonids in the Upper Fraser Aqua!. Sci. N0549 
,and Selected Tributaries, August and , 
,October I9~4 

, 

ARC £ /J \'ironmcl/lo/ Ltd. Shus ll'0p Fish/Aquotic Informal ion Review 
ARC Prqi~CI No. 11/i() Page 140f1 7 

302 
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Number Reference 

Number 

.~1i4 

36~ 

366 

367 

J68 

369 

37(1 

J 71 

J72 

r 

,n, 

J74 

"}' 75 

.,, 76 

.,,77 

In 

J79 


.1 );0 

.1 81 

.\ ~] 

.IS; 

JX~ 

.\g5 

J~fi 

Author(s) 

:Hou,Z 

I Monon. Kf; Shonreed, K.S 

:Quinn. TP: Graynoth. E; Wood. CC: 
,Foote CJ 

IBajard . Y 

:Schuben. N .D. 

: 

:Schuben. N.D. 


:Schuben, N.D. 


rGraham. CC : Russell LR 


IRosberg, G.E; MacKmlay DD 

·Triton Environmental Consultants Ltd . 

:Tnton Environmental Consultants Ltd . 

Trilon Env ironmental Consultants Ltd. 

:DFO 

EBA Engineering Consultants Ltd . 

. Caverly. A. 

BC Hydro 

BC Hvdro 

Bry an . J . and EV Jensen. 

DF O 

International Pac ific Sa lmon 

·Nonhwest Hydraultc Consult ant s 

'Starr. P 

'S ilvatech Consulting Ltd . 

YC2f 

1998 

1996 

1998 

1983 

1995 

1995 

199 ~ 

197 ~ 

1987 

199~ 

1994 

199J 

1990 

1999 

19')') 

1997 

199~ 

1~99 

I%~ 

1') 77 

In7 

1')78 

19~\I 

Reference Title Location (In the Source 

world) List 

Sediment Budget of Gold aDd Magnetite Dissenation AbsTraCTS E 
'and their Distribution in Stream Sediment International Pan B: 

i Ul Lower Harris Creek, South Cenrral Be Science and 

. Engineermg vo159. No 

I Results from a Seven-Year Limnological Can. Data. Rep. Fish. E 

~ Srudy of Shuswap Lake. Pan 2 Aqua!. Sci. 

iGenorypic and Phenorypic Divergence of TransaCTions of The E 

I Sockeye Salmon in New ZealaDd from American Fishenes 

:Their Ancestral BC Populallons Society . Vol. 127. no 

4 .can 

I DevelopmenT of a Planning Framework to E 

1 Reduce Fisheries Habitat ConfliCts ill tbe 

1 Bessette Creek System : Final Repo" 
I Angler Effon and Catch in four Fraser ARC Off'tce E 

1 Rtver Chinook salmon Spon Fisheries, 

11994, aDd a Retrospective on Nine years of 

:Upper Fraser River Spon Fishery 

I management and Assessment 

,Angler Effon in Four Fraser River System CaD. ManuscT. Rep . E 


!Spon Fisheries, 1991 Fish and Aqua!. Sci. 


I Angler Effon in Four Fraser River System Can. ManuscT. Rep . E 


!Spon Fisheries. 1992 Fish and Aquat. Sci. 
, 


,An Investigallon of Juvenile Salmonid 1 F ish and Marine Service E 


:Utilization of the Delta- lakefront Area of Manuscript Repon; 

: 

Ithe Adams River, Shuswap Lake 150g 
I Review o f the B iologicaJ Design Criteria SEProgram, New E 
Ifor the Shuswap River Salmonid Projects Unit 

:
1 Enhancement Facility 

IChinook Salmon Adult Transplant on ARC Office 

I Middle Shuswap River - 1995 ! 

'The Assessment of Chinook Salmon Fry ARC Office 

IMlgration Ttming in Middle Shuswap 
I 

IRiver Upstream of Wilsey Dam 1994 and i 
iChinook Salmon Adult Transplant on ARC Office 

:Middle Shuswap River - 1993 

: Stream Summary Catalogue. Subdistrict ARC Office 
:29](, Salmon Arm. 

: Interim Interior Watershed Assessment ARC Office 
:' Procedure Upper Creighton Creek and 

iFerTV Creek. 
; E-mail-Shuswap Kokanee Counts ARC Office 

· Proposed Sediment Removal from Wilsey HebcleniBengeyfield I 

· Dam Headpond. 

' Rare element occurrence: Field Guide 10 not known I 

· the rare and endangered species found 

withm the watershed boundaries of each 


Water Quality Trends in Mara, mabel and Ill\. 

I 

. Sugar Lakes 1971-199g 

: Salmon Enhancement program at Shuswap not known ; I 
; Falls . Notes meeting DFO-SEP-EjC 
I Middle Shuswap River and Sugar Lake nOt known I 

,Shuswap Generating Station. Headponcl not known I 
.Siltlng Hydraulic Model Srudies 

,A shon Revles of Fisheries related not known 1 
I information penineDt to the BC Hydro 

I 
Idam and Generating plant at Shuswap Falls · 


: Reconnaissance (I :200(0) Fish and Fish ARC Office 

' Hab itat Inventory of the Cooke, Kingfisher : 


,and Noisy Cree~ Watersheds 


ARC EIII ·irO llml'l1fu/ LId. Shuswap FishlAquOIic information Re>'iell" 
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Reference FISS Autnor(s) \ car Reference Title Location (in the Source 

Numher Reference world) List 

Numher 

~p Mmns, C 1995 . Calculating Net Change of Productivity of ARC OffIce E 
; Fish Habitats 

~g8 : BC Conservation Data Cenm 20011 !Faxed Repon of Rare Eelement ARC Office 

I Occurrences: Shuswap River Watershed 

389 INener and WernIck No Date I Fraser River Basin Smnegic Water Quality ARC Office 

!Plan - Thompson River Sub-basin: Nonh 

:Thompson, South Thompson, and 

IThompson-Nicola Habitat Management 

I Areas. 

.~90 :Shuswap F ails and Sugar Lake Water 20011 I Shuswap Falls and Sugar lake Water use ARC Office 

IUse Plan Consultative Comminee IPlan Consultative Meeting: Meeting Notes 

- White Valley Hall, Lumby 

391 iCrowley. D. 1974 ITechnical Repon - Creel Census Mabel ARC OffIce 

I and Sugar Lakes 1974 
392 : Silvatech Consulting Ltd. 199~ I Interior W 31ershed Assessment Procedure not known 

I for the KingfISher, Cooke and Noisy Creek 

IWatersheds. 

39~ : Silvatech Consuillng Ltd. 1999 :Overview Fish and Fish Habitat not known 

I Asssessment Procedure for Cooke, 

I Kingfisher and Noisy Creek Waterhsheds 

394 : Silvatech Consulllng Ltd . 1999 I Channel Assessment Procedure for the not known 

I Kingfisher, Noisy and Cooke Creek 

I Watersheds 

395 I Ball. J. 200(1 i Personal Communication regardlDg angler ARC Office 

luse and escapement numbers within 

: Shuswap River watershed 

396 IMoELP 2110() Ihnp:llwww .env.gov.bc.caisir/wrpliwapip ba web ! 
!sel/admin.html 

397 Wolski . S. 2000 ' Personal communication. regarding ARC OffIce 

Iflsbenes resources in the Middle and ; 

iLower Shuswap Rivers. 
VII( :Jantz.. B. 200n I Personal communIcation regarding ARC Office 

ikokanee and bull trout populations, angler 

I use and fIsh-hydro interactions in the 

: Shuswap River watershed : 
~99 . Griffith. R. 19~4 : Biophysical Reconnaissance of ARC Office 

I K.JngflsherlDanfonh Creeks: Program 

' Options 
411(1 ARC Environmental Ltd. 1999 I Reconnaissance (I :2001l0) F ish and Fish ARC Office 

: Habnat Inventory Program of the East 

:Sugar Lake and Upper Kenle : Phase I to III 

:Pre· Field Project Planning Repon 
4111 M stmanson. J. 199'1 Angler Effon and Catch in the Shuswap ARC OffIce 

,River Chinook Salmon Spon FIsheries, 

1996. 
40~ Slaney. P. 2111111 ' Personal communication.. regarding fISh ARC OffIce 

: and fish habitat in the Middle Shuswap 

: RIver. as well as management flows 
411, Lewynsky. \' . 211011 ' Personal commUnication. regarding fish ARC OffIce 

: and fish habitat In the Middle Shuswap 

I River. as well as management flows 
4114 Stalberg. H ..FOe Habitat BIOlogIst 2111111 : Personal communcation. regarding ARC Office 

I fisheries resources in the Middle and 

; Lower Shuswap Rivers. , 
405 Flvnn, Mike. FOe Restoration BlOlogtsl 2111111 ' Personal communcation, regarding ARC OffIce 

:fi sheries resources in the Middle and 

Lower Shuswap RIver.; , specifIcally i 

. restoration activities. groundwater 
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AppendIX C 

References for EnTIre Project 

Reference FISS Author(s) YClir Reference Title LOClirion (In the Source 

Numher Reference world) List 

Number 

4(16 Cooke. Robena. DFO Vancouver 2(1(10 . Data files, hatchery releases, hatchery .A.RC Office 

, returns, age class data 

407 ICaverly, AI. MoELP Kamloops 2000 !Data files and personnal communiClition ARC Office 

408 !Bailey. R. DFO Kamloops 2000 IPe~onnal Communication ARC Offic~ 

409 iRublee W.O, H Goldberg, D.B. Gamble 1997 I Winter Habitat Use and Related ARC Office 

i Constraints to Production oflnterior B.C. 

410 I Anonymous 1987 : Department of Fisheries and Oceans 

!Srudies ofjuvenile chinook salmon in the 

INechako RIVer, 1985 and 1986. Dept. 

!Fish. Ocean. Pac. Yuk. Region, Vancouver 

41 J 'Sheroot , D. BC Hydro 2000 I Graphics for repon 

412 .Lofthouse, Doug FOC SEP Biologist, 200n : Personal communication re: hatchery 
. Vancouver I releases . 

4D 'Slaiberg. H .. FOC Habitat Biologist 1992 IMemo: Memo: Results offield 

' Assessments-Reduced Flows. To: J. 

!Scouris. Internal Memo. Depanment of 

: Fisheries and Oceans Canada. 

Source List 
;A I MoELPfFOC FlSS 

IE I BC Hydro RFP 
!C i Darren Sheroofs List 

:D 'ARC Proposal 
iE ; TntonfFOC - UlulSe Archibald 
iF IF ishenes Project Registry 

IG iARC Environmental Library 
IH ; Triton Env1l'Onmentai Library 

II :List fTom Bill Bengeyfield 

IJ IBob WestCO" June 1/2000 
il( IFrom Brvam Jantz 

J 
I. 
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Shuswap River Watershed Unit: Mara Lake to the outlet of Mabel Lake 

AREA DESCRlPTION 

Draina!!.e Area (ha): 	 NTS Maps: 
82U6,82U7 
82L11O, 82L11 1 
82L114 , 82L115 

Major Waterbody Systems: 

Ashton Creek 

Blurton Creek 

Brash Creek 

Cooke Creek 

Danforth Creek 

Fortune Creek 


1 
1 Johnson Creek 

Kingfisher Creek 
Mara Lake 
Trinity Creek 

, AQUATJC RESOURCES 

Keyword Summary of Current Knowledge References 
Water • Water quality in Mara Lake is good with no . 62 - Nordin

I Quality/Quantity deterioration in water quality from 1971-1998, . (1978) 
although affected by nonpoint source pollution 351 - MoELP 
and treated waste'8 l . (2000) 

• 	 Impacts to water quality in Lower Shuswap 360 - MoELP 
River noted as a result of municipal discharges, (2000) 
degradation of riparian habitat and streambank 38 J - Bryan and 
erosion by ranching, and logging to, stream. Jensen (I 999} 
banks, tributary valleys and upslope areas by 389 - FOC (No 
c )89 I . 1, _ ' D )lorestry. mpact ns"" greater 1D regard to · ate 
human risk (potable water) than risk to fisheries 397 - Wolski 
resources . 	 (2000) 

• 	 Water temperatures measured up to 25 
o 
C near 

Mabel Lake)89 
• 	 Agriculture and Jogging impacts identified in 

tributary systems sllch as Blurton, Fortune, 
lohnson, Kingfisher, and Trinity Creeks as well 
as concerns with swnmer and winter low 

ARC Environmental Ltd Shuswap River Fish/Aquatic information Review 
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I 
, 

Discharge 

- tributary System 
Watershed Works 

flOWS·'89 

• 	 A total of 131 water licenses draw water from 
the major tributary systems of the Lower 
Shuswap River for the purposes of domestic, 
inigation, enterprise, waterworks, power, 
conservation, stockwatering, watering and fire 
protection. In addition a total of 359 water 
licenses exist on the entire Shuswap River 
mainstem, however, their location along the 
mainstem is indiscemible'fi(). 

• 	 Brash Creek and Fortune Creek have been 
designated as community watersheds'5'. 

• 	 Kingfisher Creek watershed has been identified 
as a major natural source of suspended 
sediments into the Lower Shuswap. Fortune 
Creek (primarily through agriculture) and the 
Enderby sewage treatment plant also contribute 
nutrients into the mainstem. In addition 
bacterial levels in Fortune Creek were at a high 
level of concern"2. 

• 	 High temperatures a concern in fall due to risk 
to chinook spawning. Prespawn mortality has 
been note d ill. some years· '97 . 

• 	 One active hydrometric station (station no. 
08LC002) lies on the Lower Shuswap River 
near Enderby. Hydrometric data exists from 
1911 to 1936 and 1960 to present ' 59 

Kingfisher Creek 
• 	 Interior Watershed Assessment Procedure 192 

• 	 Overview Fish Habitat Assessment 
Procedure,9.' 

• 	 Channel Assessment Procedure,94 

92• 	 Sediment Source Surve/
'9'• 	 Access Management Plan 

• 	 Watershed Restoration Program Middle 
Shuswap Stream Assessment'OJ 

• 	 Reconnaissance Fish and Fish Habitat 
In vemory .'"1

• 	 Kingfisher Creek Instream and Off-Channel 
Fish Habitat Restoration Project" 

• 	 Tributary of Kingfisher Creek-Hunler's Creek-
Cougar Groundwater Channel'U 

Noisy Creek 
• 	 Interior Watershed Assessment Procedure,92 
• 	 Overview Fish Habitat Assessment 

359 - Environment 
Canada (2000) 

30 - WRP (1998) 
31 - WRP (1999) 
303 - Summit 
(1996) 
392 - Silvatech 
(1998 ) 
393 - Silvatech 
( 1999) 
394 - Silvatech 
(1999) 
386 - Silvatech 
( 1999) 

ARC Environmenlal LId Shuswap River FishlAqualic In(ormalion Review 

ProjeCT No. 1180 Page 2 of27 




Procedure'9., 
o 	 Channel Assessment Procedure)94 
o 	 Sediment Source Survey)92 
o 	 Access management Plan,92 
o 	 Reconnaissance Fish and Fish Habitat 

Inventory 186 

Cooke Creek 
o 	 Interior Watershed Assessment Procedure'92

I o Overview F ish Habitat Assessment 
ProcedureJ9) 

o 	 Channel Assessment Procedure'94 

o 	 Sediment Source SurveyJ92 

o 	 Access management Plan' 192 

o 	 Reconnaissance Fish and Fish Habitat 
lnventory 186 

o 	 Watershed Restoration Program Middle 
Shuswap Stream Assessment'01 

, j 

t 

FISH AND FISH HABITAT 

Keyword 	 Summary of Current Knowledge References 
oI Fish Distribution Records of sockeye, coho, pink (presence 35 - DFO (1997) 

noted), and chinook salmon, kokanee, lake . 5) - Jantz (1986) , trout, mountain whitefish and bull trout are 357 - MoELP 
known within the Lower Shuswap River (2000) 

\ 
system'76 Rainbow trout are also documented 376 - DFO (1990) 
within the system)s, 51 . 388 - BC CDC 

\ • 	 Releases of brook trout, cutthroat trout, and (2000) 
lake trout have occurred within the system'S'. 

• 	 Chiselmouth were observed in 1964 within 
Mara lake, no other records of threatened or 
endangered species identified within area'8S 

Life History • Lower Shuswap River chinook primarily follow 25 - Envirocon 
ocean type life history(95%)25 (1989) 

• 	 Chinook spawning and early rearing in the 5 I - Jantz (1986) 
Lower Shuswap River. Majority of fry leave 376 - DFO (1990) 
the system to rear downstream in the lakes 25

. 176 

• 	 Sockeye and kokanee spawn in Lower Shuswap 
River and migrate downstream to Mara Lake 
upon emergence. 

• 	 Coho spawning and rearing in mains tern and 
tributaries .no 

• 	 Rainbow trout use tributaries to spawn, limited 
.. . 51 

reann~m mamstem . __________ 

ARC Environmenra! Ltd Shuswap River Fish /Aquatic Information Review 
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Habitat Productivity 

1 
Escapement 

i• 
Stock Monitoring / 

I Assessment 

I 


Enhancement

f 

-An-glerUse- --.- 

• 	 Numerous non-salmon ids use the system for 
rearing and probable spawning2~ 

• 	 Mara Lake is considered oligotrophic, although 
it is approaching mesotrophic status. )81. 

• 	 No barriers or obstructions to mainstem 
migration, access to Mabel Lake)76 

• 	 System likely limited for saImoruds due to high 
summer water temperatures. Risk to adult 
spawners due to elevated temperatures in fall 
-'97 

• 	 Escapement summary available for sockeye, 
coho, pink and chinook salmon (see escapement 
Table in the text)))"' 

• 	 Large producer of chinook and sockeye salmon, 
with fewer coho and pink salmon's 

• 	 Juvenile fish surveys conducted in 1997 and 
1998 within tributary systems)'· 4 I 

• 	 Juvenile tagging was conducted in 1976, 79, 80. 
No information available on recaptures . 64 

• 	 Assessment of hatchery vs. wild chinook and 
coho done in 1985 and 1986, no impacts 
identified25 

. 

• 	 Fisheries enhancement potential identified for 
Kingfisher/Danforth Creeks in 1984 169 

• 	 Releases of rainbow trout, cutthroat trout, brook 
trout, and lake trout by MoELP within the 
Lower Shuswap River system have occurred 
between the years 1909 and 2000157 

. 

• 	 Brood stock collection and chinook salmon fry 
releases within the Lower Shuswap River by 
the Shuswap River Hatchery2.. Fry releases 
have occurred annually form the Shuswap 
Hatchery since 1984 Releases have ranged from 
a 72.136 to 1.1 13,900. Kingfisher conununity 
hatchery has been releasing up to 237,000 
chinook fry annuall y since 1981. Hatchery 
contribution to returns form 1987 to 1996 has 
ranged £i·orn less than I % to a high of 17 .3% 
4U' 

. ----O;~ook · salmon -sport fi-shery reopened in 1986 
on the Lower Shuswap with an average of 475 
adults harvested from 1986 to 1994J6~. 
Generally 70-300 chinook taken per year' Y5 
throughout Shuswap River. 

376 - DFO (1990) 
381 - Bryan and 
Jensen (1999) 
397 - Wolski 
(2000) 

35 - DFO (1997) 
376 - DFO (1990) 

25 - Envirocon 
( 1989) 
37 - SNFC (1999) 
4 I - SNFC (1998) 
169 - Griffith 
(1985) 64
Federenko and 
Pearce 1982 

24 - Triton (1995) 
357 - MoELP 
(2000),406 DFO 
2000 

368 - Schubert 

(1995) 

395 - Ball (2000) 


___ _ ____ _____~?i~_J?od _F~her:L_ of 20-'-0..c-3-'0-'0_c_h_in..c0'-'0..ck_____ _ _ _ 
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salmon yearly-'''. 
• 	 Small recreational fishery for rainbow troul 

mostly locals. 

j HYDRO-FISH INTERACTIONS 

Keyword Summary of Current Knowledge References 
Flow Fluctuation • The resulting effects of flow fluctuations on the 

Lower Shuswap by the Wilsey Dam, are 
buffered by Mabel Lake. 

Reservoir • No applicable interactions. 
Drawdown 

r 	 •i Flow Management None developed for the Lower Shuswap 63 - Sigma (1993), 
Strategies 	 River6). 

I 
IDENTIFIED INTERESTS AND CONCERNS 

I Stakeholder / Interest Group Issue / Concern 	 Reference 

1 
Shuswap Nation Fisheries • Currently maintaining a fish fence 390 - WUP (2000) 
Commission on Danforth Creek in cooperation 

I 
with FOC)90 


. Spallurncheen Indian Band • Establish an aboriginal fishery in the 

Lower Shuswap River to harvest 

chinook salmon. 

------:::-"-~~---'-----,-----,---=------,-,~~=,--
Kingfisher Envirorunental • 	 Stewardship group wants to restore 390 - WUP (2000) • 
Society 	 and enhance fisheries values, 

Kingfisher hatchery. Active in 
promoting environmental 
stewardship. _________ ____ 

IDENTIFIED GAPS 

Keyword Recommendations 
_;\qu~!!c Resource ___ 
Water Quality • If autumn flows greatly reduced from middle Shuswap then water 

Quality may be a concern as well as possibly available spawning 
habitat. If flows reduced within Lower Shuswap the increased water 
temperarure issue as wll as spawning habitat should be re-visited. 

• 	 Continue monitoring. 
• 	 No information gaps identified relating to the Water Use Planning 

ARC Environmental Ltd Shuswap River Fish/Aquatic Information Review 
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I 
~ ,
• 

Discharge 

Flow studies 

Fish and Fish 
Habitat 
Fish Distribution 

Life History 

Habitat Productivity 

Escapement 

Stock Monitoring / 
Assessment 
Enhancement 

Angler Use 

Hydro-Fish 
Interactions 

• 	 No information gaps identified relating to the Water Use Planning 
process.

• 	 Middle Shuswap contributes approximately 40% of flow to the 
Lower Shuswap River. If large changes in flows are done in the fall 
may have to assess the % change in the Lower Shuswap .. No information gaps identified relating to the Water Use Plamring 
process. 

• 	 Good lmowledge of spawning chinook salmon, sockeye salmon, less 
for kokanee, limited lmowledge of coho salmon. 

• 	 No information gaps identified relating to the Water Use Planning 
process. 

• 	 Good lmowledge for salmon, less information regarding resident 
specIes.

• 	 No information gaps identified relating to the Water Use Planning 
process. 

• 	 Information gaps in lmowledge of resident species, although no 
requirements for purposes of Water Use Planning. 

• 	 No information gaps identified relating to the Water Use Planning 
process. 

• 	 No information gaps identified relating to the Water Use Planning 
process. 

• 	 No information gaps identified relating to the Water Use Planning' 
process. 

• 	 No definable impact from Be Hydro, no measurable differences to 
enhancement activities, unrelated to Water Use Planning. 

• 	 No information gaps identified relating to the Water Use Planning 
process.

• 	 No information gaps identified relating to the Water Use Planning 
process. 

Flow FI uc-tuat~i-on----·;;---=T=h'--e resu-:- ing e-::ffects -f::--::fl o----:: uctuati'-------c- --- lt-;--- ::---o -w fl'------ ons on th-e--C-Lo-w-e-r--=S=h-u-s-w-a-p-b'--y-

the Wilsey Dam, are buffered by Mabel Lake. 
• 	 No applicable interactions, therefore no information gaps identified 

relating to the Water Use Planning process. 
----~--~,-------_;__;_~-::c--;--

Reservo ir • No applicable interactions, therefore no information gaps identified 
Drawdown relating to the Water Use Planning process. 
~~-:----------~-=~~~--
Flow Management • 	 Flow management has a minimal impact on Lower Shuswap. Fish 
Strategies 	 flows designed for Middle Shuswap will have a positive effect (or at 

least seen as not having a negative effect) on Lower Shuswap as fish 
assemblages and general life history strategies are similar. Large 
changes in fall flows could affect water temperatures in the Lower 

ARC Environmental Ltd Shuswap River Fish/Aquatic information Review 
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Shuswap River Watershed Unit: Mabel Lake from its outlet to Wilsey Dam 

\ 


I 

f 

J 


I 


t 


AREA DESCRIPTION 

Drainage Area (ha) : 

Major Waterbody Systems : 

AQUATIC RESOURCES 

Ke:vword 

NTS Maps: 
82L12 , 82L13 
82L16,82U7 
82L19,82UIO 
82LIl5,82L116 

Bessette Creek 
Bigg Creek 
Creighton Creek 
Duteau Creek 
Harris Creek 
ireland Creek 
Mabel Lake 
Tsuius Creek 
Wap Creek 

Summal)' of Current Knowledge 
Water • Intensive farming with removal of riparian 
Quality/Quantity vegetation, channelization, stream bank 

trampling and non-point source pollution 
affecting the river. Water quality is worst in 
tributaries ..'89 

• Watershed has been logged, mostly In 

tributaries. contributing to -erOSIOn and 
sedimentation·' 89 

• Concerns with potential August water demand, 
and low summer and winter flows in tributary 
systems)89 

• Concerns with municipal and rural discharges, 
storm water runoff and chlorinated effluents 'B9 

• Water quality in Mabel Lake is good with no 
deterioration in water quality from 1971-1998, 
although affected by nonpoint source pollution 
and treated waste)81. Nutrient levels in the 
mainstem are low. 

• 180 water licenses extract water from the 

References 
360 - MoELP 
(2000) 
381 - Bryan and 
Jensen (1999) 
389 - FOC (No 
Date) 
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-----------------

tributary systems within the drainage from 
Mabel Lake to Wilsey Dam. These are for the 
pwposes of domestic, irrigation, stockwatering, 
waterworks , power, conservation, storage, 
camps, and processing. 10 addition a total of 
359 water licenses exist on the entire Shuswap 
River mainstem, however, their location along 
the mainstem is indiscemible'60. 

Discharge • 	 One active hydrometric station (station no. 293 - French 
08LC003) near Lumby. Hydrometric data ( 1995) 
available from 1913 to 1986359 359 - Environment 

• Historic flow data 	 from gaupng station at Canada (2000) 

I 

Couteau falls from 1912-191629 . 


Tributary System Bessette Creek 29-Dobson (1996) 

Watershed Works • Rehabilitation Project" 31-WRP (1999) 


Duteau Creek 	 49-Dobson (1996) 
• 	 interior Watershed Assessment for the Duteau 68-ARC (1998) 

Creek Watershed2Y Diversion of Duteau Creek 303-Sumrnit(1996) 
to the Vernon lITigation District. 396-MoELP 

Harris Creek (2000) 
377 - EBA (1999) • 	 interior Watershed Assessment for the Harris 

Creek Watershed'9 
• 	 Rehabilitation Project-Stabilization of a large 

slide'l 
Tsuis Creek 
• 	 Middle Shuswap River Watershed Stream 

Assessment'o.' 
Wap Creek\ • Middle Shuswap River Watershed StreamI 

Assessment'O, 
Creighton Creek 
• 	 Creighton Creek Riparian Restoration,l. 
• interior Watershed Assessment Procedure,n 
Other 
• 	 Middle Shuswap River and Mabel Lake 

Tributaries Fish and Fish Habitat lnventoryO~
• 	 Middle Shuswap River Watershed Stream 

Assessmenr10'.' 

• 	 rwAP Mabel Lake Northeast and Southeast,90 

FISH AND FISH HABITAT 

Keyword Summary of Current Knowledge References 
Fish Distribution • Mainstem known to contain chinook, coho, and 51-Jantz (1986) 

ARC Environmental Ltd Shuswap River Fish/Aquatic Information Review 
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Life History 

i 
I 

sockeye salmon. kokanee, bull trout, rainbow 
trout. and mountain whitefish. Non salmonids 
include sculpins, longnose dace, redside shiner, 
peamouth chub, largescale sucker, northern 
Pikemmnow an · dburbor17". 

• 	 Tributary systems contain rainbow trout, coho 
and chinook salmon, and mountain whitefish, as 
well as suckers, shiners, dace, and sculpin50 
Bull trout distribution in the tributaries is 
unknown40J 

. 

• 	 Inventory work identified rainbow trout as the 
dominant species in tributary drainages. Some 
use by salmon in lower reaches of tributary 

68streams
• 	 No records of threatened or endangered species 

identified within areaJ88 

• 	 Sockeye spawn late s September to early 
November peak is around the 15 th of October. 
Spawning is in the 8 km of river downstream of 

68 - ARC (1998) 
376 - DFO (1990) 
388 - BC CDC 
(2000) 
50 - Fee and Jong 
(1984) 
407 A Caverly 
pers com.2000 

55-Jantz (1992) 
51- Jantz (1986) 
163 - Envirocon 

the Wilsey Dam 	 . (1984) 
• 	 Kokanee spawn from early September to mid 397 - Wolski pers 

October peaking in the third week of · comm. (2000) 
September. Spawning is concentrated several ' 404 Stalberg pers. 
km downstream of the Wilsey Dam. Spawning com.(2000) 
occurs in shallow lower velocity water and 408 R. Bailey pers 
small substrate, side channels are heavily ' com, (2000) 
utilized. Kokanee fry immigrate to Mabel Lake 409 Rublee et al 
directly after emergence55 (J 997)

• 	 Coho spawn in Middle Shuswap and tributaries 407 Caverly pers 
arriving in mid October and spawning from late com. (2000) 
October through to early December'6J. 

15 thSpawning starts November peaks 

November 30 th and ends Decemb~r 15 th 

404 


• 	 Some migrate directly downstream (most rear a 
year in the Middle Shuswap and tribs) .J6) 
Preferred rearing in off channel habitats and in 
areas of low velocity including tributary 
system.

• 	 Chinook enter the Middle Shuswap River 
between early July and late September and hold 
in the upper canyon and deep pools until ready 
to spawn. During periods of high water 
temperatures chinook will stay in Mabel 
Lakem Spawning takes place in the 8 km 
section of river downstream of the Wilsey Dam 
(Reach 2) Most (approximately 90%) of the 
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spawning occurs in the upper 3.5 km below the 
Wilsey Dam. Spawning starts in mid September 
peaks in late September and ends in mid 
OctobefS Fry emerge in spring (April into 
May) and show variable life history. Some 
downstream migration to Mabel Lake occurs 
immediately post emergence16

). Most reside in 
low velocity margin and off/side channel 
habitats for several weeks after which time they 
begin to show a preference for increased 
velocities. Most of the cIllnook migrate out of 
the system within 60-90 days and continue on 
to the ocean to arrive 90-150 days after 
emergence4U4 

. Chinook fry are found rearing 
r along the margins of Mabel Lake in June and 

July 25. A portion of the popUlation remains in 
the river for a full year. The majority of the 
stock is ocean type (95%)2$ There is a second 
stock that spawns in Besette and Duteau Creeks 
that are stream type (rearing a full year in fresh 
water). These fish are smaller than the 
mainstem stock,OR 

• Chinook rearing in the mainstem appear to 
select deep, back eddy areas in middle Shuswap 
as well as mainstem habitats with moderate 
water velocities with log debris and abundant : 
cover. Some downstream migration likely 
occurs throughout the warm water rearing 
period May to OctoberlNovember. 
Overwintering likely occurs within substrate 
and dense cover409 

Rainbow trout primarily use tributary systems 
to spawn and rear for 1-2 yearsSI. Middle 
Shuswap tributaries primary contributors as 
recruitment systems for Mabel Lake. Rainbow 
trout fry are found in side channel habitats in 
the mainstem'o, . Very low numbers of marure 
rainbow in the mainstemS , 

• Whitefish are fall spawners (September and 
October) Whitefish spawn in flowing water 
over cobble substrates. Fry emerge in the 
spring, rear in quite water habitats along the 
margin for several weeks then take up position 
in riffl e/gravel habitats. Whitefish rear in the 
Middle Shuswap throughout all life history · 

h d I ·b . 401191P ases an a so may use some In utan es . . 
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• 

Habitat Productivity • 

• 

• 

• 

• 

• 

• 

Escapement • 

• 

Stock Monitonng ( • 
Assessment 

- _ ... . - - 
Enhancement • 

ARC Environmental Ltd 
Project No. 1 180 

Non-salmonid species some migration from 
lake by adults to spawn. Rearing in mainstem 
in lower velocity water and side/off channel 
habitats)97 

Sugar and Mabel Lake IS considered 
oligotrophic)8L 
Productivity low although studies conducted in 
the Middle Shuswap River suggest that the 
system is nitrogen limiting so. N:P ratios ill 

Sugar and Mabel Lake of > 14: I suggest that 
those water bodies are P limiting)81 . 
Coho, chinook and sockeye primarily use 8km 
below dam for spaWTJing20 Coho (and some 
chinook) also spawn in the Besette system). 
Bessette R. near confluence with Shuswap R. 
preferred rearing for chinook salmon fry and 
coho smoltsl6) The origin of the fish rearing in 
this area is unknown. 
An elevated temperature in summer, combined 
with low food, reduces productivity m the, 
Middle Shuswap River. Temperatures in the 
Middle Shuswap River have exceeded 
20°C.during the summer m,s'Should be an 
increase in productivity with the increase in 
spawner numbers and carcasses to the 
system.40'
A limiting factor to the number rainbow trout in 
the Middle Shuswap River is suspected to be 
the shortage of spawning and rearing habitat as 
well as the elevated summer temperatures. 
Mable Lake is used for rearing chinook and 
coh0 5C1 Rearing densities in Mabel Lake 
increase from June through July 25 

Escapement summary available for sockeye, 

coho, and chinook salmon (see Table in text)J76. 

Kokanee spawner counts available for 1986, 

1987,1991,1993,1994, and 1999 398 


Assessment done pre and post hatchery 

operation. 16).50.25 Pre assessment indicated that 

there was capacity for outplants. Post 

assessment did not detect negative impact of 

hatchery releases on wild popUlation. 


50-Fee and Jong 
(1984 ) 
20-d.b. Lister and 
associates (1990) 
J63- Envirocon 
(J 984) 
402 -Slaney 
pers.com. (2000) 
381 Bryan and 
Jensen 

54 Tredger (1977) 
397 Wolski (2000) 
25 Envirocon 
Pacific Ltd. (1989) 

376 - DFO (1999) 
398 - Jantz (2000) 

163 Envirocon 
(1984) 
50 - Fee and Jong 
(1984 ) 
25 - Envirocon 
( 1989) 

-:-:--=c-=:--c---:---:----:----;:--:---c-- - - ---=-==_ 
MoELP has had releases of rainbow trout, 357 - MoELP 

cutthroat trout, and brook trout from 1928 to (2000) 
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• 


• 

Angler Use • 
• 

• 
• 

1999 within oibutary systems of this section of 
the Middle Shuswap River)S7 

The Shuswap River has been in operation since 
1984, during this period the releases have ' 
ranged from l44,987 in 1995 to 1,065,469 in 
1989. (Summary table in text)Hatchery 
conoibution to returns has been high in the 
Middle Shuswap River varying from a high of 
73% in 1994 to 36% in 1998. Releases in the 
last two years have been reduced to just over 
280,0004U6 Coho stocks (Duteau, Mainstem 
Middle Shuswap (from channels) have been . 
enhanced since 1998. Egg targets have been set 
at 100,000 although targets have not been met . 
due to low returns. 
FOC has constructed grolUldwater channels to 
provide off-channel reanng habitat with 
threatened interior coho being the target species 
for this activity . 
Summer fishery for chinook salmoD. 
Fishery for whitefish and the occasional 
rainbow trout in the river40J 

Limited access points 
Mabel Lake received highest angler use of 10 1 
Okanagan regional lakes20 Angling in August 
is directed at chinook. 

406 R. Cooke pers 
com. (2000) 

(Check with 
Szczepan) 
55-Jantz (1992) 
20-DB Lister and 
Associates (1990) 
407 Caverly 
(2000) 

HYDRO-FISH INTERACTIONS 


Keyword 
Flow Fluctuation 

Summary of Current Knowledge
• 	 Short term fluctuation from Wilsey Dam, 

caused by outages. can result in downstream 
impacts. When generation ceases flow drops 
dramatically and only resumes when the Wilsey 
Dam forebay fills and begins to spill. This can 
result in short term changes of stage up to 50 
cm 10 Depending on time of year this can Tesult 
in stranding of fish , isolating fish in shallow 
lateral pools and potential dewatering of eggs in 
the gravel Operational impacts have been 
mitigated by the use of a Howell Bunger valve 
in Unit 2 penstock. With this flUlning flow 
reductions are reduced. The Howell BlUlger 
bypass has had reliability problems which are 

References 
20-DB Lister and 
Associates (l990) 
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being addressed. It cannot fully restore river 
flows if both units trip because the valve is only 
on one of the twO penstocks. 

Reservoir • Dredging forebay of Wilsey Dam increases 
Drawdown (No downstream risks to fish in the event of a 
reservoir on this concurrent power outage. 

J reach) 

Flow Management • In general the reservoir is managed to be at low 403-Lewynsky


\ Strategies 	 pool in March. The reservoir fills with the pers.com.(2000) 
natural inflows and reaches full pool in July. 
Peak freshet flows are stored and redistributed 
to the post spawning period, October on the 
main net benefit accruing to the Jan to March 
period providing flows in excess of historical 
levels . Flows benefit both fish and power 
production. Interactive management with 
decisions on flow release made on an ongoing 1 	 basis from AuguSL40

, 

1 IDENTIFIED INTERESTS AND CONCERNS 

1 Stakeholder / Interest Group Issue / Concern References 
Ministry of Environment, Lands • Kokanee- specifically flow 398 - Jantz (2000) 
and Parks 	 reductions after spawning and 


through winter, spawner counts 

have shown an increase in returns 

over the last few years,98 


• 	 Mountain whitefish probably no 
concerns at present407 

• 	 Rainbow trout production. main 
focus in the tributaries. Bull trout 
not a significant population, system 
IS too warm. 

-Fishenesand Oceans Canada • 	 Maximizing chinook, coho and 

sockeye production. Reduction of 

impacts due to flow fluctuations. 


_ _ • Water quality dre~~inL___ 
Landowners • flood Issues, Mabel La-:-k-e- 

Preservation Society. 
Recreational users • Paddlers - '-w - a h- - 'C's m-ake 390-WUPCC10 ::"':"'w-t"-er--:-azard 

the river impassable at times. Is (2000) 
there potential for better whitewater 
if the river returned to its natural 
flows . 
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Anglers • 	 Recreational fishing, including 
chinook salmon. 

Spallumcheen Indian Band • 	 Indian Food Fishery, information 
including traditional use areas and 
trading route between Sugar and the 
Kootenays. 

Okanagan Nation Fisheries • Indian Food Fishery. 
Commission 
Mabel Lake Preservation II-Project Team 
Society Meeting (2000) 

Others • Fish ladder around Shuswap Falls II-Project Team 
• 	 Dam prevents salmon from Meeting (2000) 

accessmg traditional spawnmg 
channel 

• 	 Flooding problems, spring freshet 
problems for farms and ranches 
when all four gates opened at once. 

• 	 Maintaining integrity of River
balance use of water 

• 	 Erosion at high levels, heavy silt 
choking spawning grounds, erosion 
along banks heavy flows. 

• 	 Use bio-degradable hydraulic fluid . 

IDENTIFIED GAPS 

Keyword Recommendations 
Aquatic Resource 
Water Quality • Monitor sediment from tributaries and dredging of forebay. Assess 

Total Gas Pressure (TGP) downstream of the facility. 
Discharge • Establishment of optimum flow regime. 

Fish and Fish 
Habitat 

--.-~--

Fish Distribution • 	 Need to know more about fish species and temporal use of off 
channel/side channel habitat. 

• 	 Need to reassess spawning areas following 1997 high water event. 
• 	 Identify available spawning areas for different species at different 

flows. 
• 	 Better understand off-channel use, post emergence habitat 

requ irements. 

• 	 Trapping program inconclusive not designed for fry 16.1. 

• 	 Fish distribution an abundance based on mid 1980 's data, should be 
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updated using similar methodologies to assess current status. 
Habitat Productivity • Identify capacity related to spawning habitat. 

• Assessment of changes in gravel quality percent fines, gravel 
recruitment near Wilsey. 

Escapement Continue escapement estimates (salmon and kokanee) 
Stock Monitoring 1 
Assessment 

Enhancement 

Angler Use 

Hydro-Fish 
Interactions 
Flow Fluctuation 

Forebay Drawdown 

Flow Management 
Strategies 

• 	 Continue spawner counts, assess for changes in spawner distribution. 
Continue monitoring of man made off chalUlei habitats compare 
densities to natural off channel habitats . 

• 	 Continue enhancement for chinook , assess hatchery contribution. 
Rebuild coho stocks. 

• 	 Assess how to achieve flow changes with minimal ramping rates to 
avoid salvage (i .e. electronic gate operation). 

• 	 Assess impacts of flow penurbations, stranding pockets isolation of 
side channels, dewatering of sidechannels, or redds 

• 	 Reduce risk of outage, operational failure when forebay is drawn 
down for dredging. 

• 	 Assess ability to achieve an incubation flow which is 2/3 of the 
spawning flow. 

• 	 Develop flow option to maximize production need to know 
maximum available spawrung habitat for chinook, kokanee and 
coho, sockeye. Stage change spawning to incubation factoring in 
needs of kokanee, Maximum groundwater channel access for coho . 
assess if happened historically 

• 	 Revisit Sigma report to see if there can be more surety in developing , 
seasonal hydrographs 

• 	 Estimate (quantify) risks associated with flow fluctuation (Establish 
indexing sites , monitor during flow fluctuation) . 
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Shuswap River Watershed Unit: Wilsey Darn to Sugar Lake Darn 

AREA DESCRIPTION 

Drainage Area (ha): NTS Maps: 
82L11, 82L12 
82L17,82U8 

Major Waterbody Systems: 
Cherry Creek 
Ferry Creek 
Holstein Creek 

f Reiter Creek 
) Woodward Creek 

1 
AQUATIC RESOURCES 

I Keyword 
Water 
Quality/Quantity 

~ 

i 

Discharge 

Tributary System 
Watershed Works 

• 

• 
• 

Summary of Current Knowledge 
Suggestion of increases in sediment inputs to 
the Middle Shuswap Rjver area from tributary 
sources as a result of logging and other resource 
activity. Amount of contribution to mainstem is 
unquantified, however, remedial actions were 
identified. Land use activities along the 
mainstem have resulted in bank instability and 
loss of riparian values)4 Low nutrient values52

. 
5U.57 

No community watersheds identified)SI. 
47 water licenses draw water from tributary 
systems between the Wilsey and Sugar Lake 
Darns. These are for the purposes of domestic. 
irrigation, ponds, institutions, enterprise and 
power uses. In addition a total of 359 water 
licenses exist on the entire Shuswap Rjver 
mainstem, however, their location along the 
mainstem is indiscemible)(iO 

References 
34 - Summit 
(1996 
351 - MoELP 
(2000) 
360 - MoELP 
(2000) 
50 - Fee and long 
(1984 ) 
52 - Griffith 
(J 979) 
57 - Triton (1995) 

--~----~-------~=-
• One active hydrometric station (station no. 359 - Environment 

08LCO 18) at outlet of Sugar Lake. Canada (2000) 
Hydromerric data available from 1926 to 

"9presenr - . 
Holstien Creek 32 - ARC (1999) 

• Middle Shuswap River and Mabel Lake . 68 - ARC (1998) 
Tributaries: Fish and Fish Habitat lnventoryfi~. 
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- ----- - - - - ------- ----- - - - --------- ---

Cherry Creek 
• 	 Reconnaissance I :20000 Fish and Fish Habitat 

Inventor/2
. 

FISH AND FISH HABITAT , Keyword 
Fish Distribution 

j 

I 
1 

I 

Summary of Current Knowledge References 
• 	 System known to include rainbow trout, bull 32 - ARC (1999) 

trout, kokanee, northern pike rmnnow, 50 - Fee and Jong 
cutthroat, mountain whitefish, longnose dace, (1984) 
reds ide shiner, slimy sculpin, prickJy sculpin, 52 - Griffith 
leopard dace, bridgelip sucker, largescale · (1979) 
sucker. All species are present in the mainstem, 57 - Triton (1995) 
rainbow trout and sculpins are the most widely . 373 - Triton 
distributed in the tributaries. 52. 50.57,. There are (1995) 
anecdotal repors of high cutthroat numbers in 375 - Triton 
the Middle Shuswap Rievr. No cutthroat have . (1993), 
been captured ill recent sampling of the 293 French 1995 
mainstem or tributaries 52. 50, 57 MoELP 352 MoELP 2000 
stocking records indicate that cutthroat trout 
were stocked in Valerian Lake and Valerian 
Creek located in the headwaters of the upper 
Shuswap River in the earl y 1980s351 

• 	 Chinook salmon are documented in association 
transplants conducted ill 1979, 1993 (144 
females, 144 males and 5 jacks(, 1995 153 
females, 140 males and 7 jacks . m Chinook 
from transplants were found rearing throughout 
the year in the Middle Shuswap. Anecdotal 
reports of chinook above Shuswap falls prior to 
the construction of the Wilsey Dam. 29) 

• 	 Inventory work determined that rainbow trout is 
the dominant species in Middle Shuswap River 
tributary streams. Access to lower reaches by 
Middle Shuswap River rainbow trout'2 

• 	 Cherry Creek identified to have rainbow trout 
throughout with bull trout concentrated in the 
upper reaches·" -. 

• 	 Whitefish comprise the largest percentage of 
fish biomass 

• 	 There are anecdotal reports of abundant . 
cutthroat. 

\ 
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- - - ------------

Life History • 	 0+ rainbow trout are present in the mainstem. 
There is no knowledge of rainbow trout 
spawning in the mainstem, although mainstem 
spawning is generally not noted for systems of 
this size. Recruitment from the mainstem is 
likely from tributary systems. 

• 	 Cherry and Ferry Creek have multiple age 
classes of rainbow trout suggesting that some 
portion of the popUlation is residentS'. 

• 	 Bull trout numbers are low, resident bull trout 
are found in upper Cherry Creek. Recruitment 
systems for Middle Shuswap bull trout are 
unknown·l' . 

• 	 Good habitat values exist for adult rainbow 
trout in Reach 5. Rearing habitat for juvenile 
rainbow trout and chinook are highest in reach 
4. 5~.50 . 5 7 

57 - Triton (1995)
32-ARC(1999) 
52 - Griffith 
( 1979) 
50 - Fee and Jong 
(1984 ) 

Habitat Productivity 

Escapement 

Stock Monitoring I 
Assessment 

The upper reach (Reach 5) is confined and 52-Griffith

whitefish dominate the population, limited (1979) 

spawning gravels in this reach 52 . 57-Triton (1995) 


• 	 Low numberlbiomass of resident rainbow trout · 402-Slaney,pers . 
may result from lack of suitable spawning · comm. (2000) 
substrate.5~ Habitat productivity in the Middle 
Shuswap is low (36 mg/I ). Standing stocks are 
below theoretical capacity using both (Ptlomy 
alkalinity model and Binns and Eiserman HQ 
index)57 Low standing stocks could be a 
function of under recruitment to the mainstem, . 
environmental conditions (including flow 
variables) or exploitation4o~. 

• 	 No anadromous escapement records! ". 376- DFO 1990 
• 	 Historical accounts of chinook salmon above 

Shuswap Falls~9) . 293 - French 
(1995)

• 	 Fish and fish habitat (including standing stock 50 - Fee and Jong 
assessments) have been carried out in 1979, (1984) 
1984 and 1995 . Although differences in 52 - Griffith 
standing stocks, all three studies indicated that (1979) 
that system was performing below theoretical 57 - Triton (1995) 
capacity50. 52. 57 . 

• 	 Triton (1995) reported an anomaly in rainbow 
trout age class within reach 4 of the study site. 
This lack of the 1993 recruitment was not 
observed in reaches 3 and 5 or in Cherry or 
Ferry Creek. The cause for thi s was not 
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Enhancement 

Angler Use 

determined" . 
• 	 Three adult chinook transplant pilot studies 

were conducted one in 1977, one in 1993 and 
onein 199517J. 

• 	 Releases by MoELP within this section of the 
Middle Shuswap River system have included 
rainbow trout)S'. 

• 	 Angler use presently low, likely due to current 
low stocks. However rivers in this region are 
easily overfished. As of 1994 there were no 
special angling regulations in the Shuswap 
River above Shuswap Falls . This section of 
river is exempt from the region wide angling 

'5 - 
closure from April I-June 30. 7 

• 	 Middle Shuswap experiences relatively little 
sport fishing due to small size of ' resident 
rainbow trout in area50 

HYDRO-FISH INTERACTIONS 


Keyword 
Flow Fluctuation 
Reservoir 
Drawdown 

- . ..- -..--- 
Flow Management 
Strategies 

Summary of Current Knowledge 

• 	 Flows are regulated from Peers Darn. 
• 	 No applicable interactions, other than risks 

associated with Wilsey Dam headpond 
fluctuations. 

• 	 In general the reservoir is managed to be at low 
pool in March. The reservoir fills with the 
natural inflows and reaches full pool in JUly. 
Peak freshet flows are stored and redistributed 
to the post spawning period, October on the 
main net benefit accruing to the J an to March 
period providing flows in excess of historical 
levels. Interactive management with decisions 
on flow release made on an ongoing basis from 
August. 40. 1 

IDENTIFIED INTERESTS AND CONCERNS 


Stakeholder / Interest Group 
Ministry of Environment. Lands • 
and Parks 

• 

Issue / Concern 
Maintenance of the sport fishery, 
while maximizing production. '9o 

Ensuring that if chinook are re
introduced into the Middle 

357 - MoELP 
(2000) 
373 - Triton 
(1995) 

50 - DB Lister and 
associates (1990) 

57 - Triton (1995) 

References 

403-Lewnsky, 
pers.comm. (2000) 

References 
390-WUPCC 
(2000) 
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Shuswap above Wilsey Dam that 
thev will not impact on resident 
sp~ies . )90 

Fisheries and Oceans Canada • 	 Opportunity to re-establish . 404-Stalberg 
anadromous fish if operations limit pers.comm. 
habitat downstream of Wilsey 404 (2000) 

Local stakeholders • 	 Maintainllmprove fishing II-Project Team 
opporturuues, recreational Meeting (2000) 
opportunities, aesthetic values, etc. 

IDENTIFIED GAPS 

; 
; 

Keyword 	 Recommendations , 
Aquatic Resource 

! 
Water Quality • Water quality is currently good, while nutrients and productivity are 

1 low. 
• 	 Assess the impacts of sediment contribution to the system and their 

impacts on fish habitat. 

1 	 Discharge • The effects of short term flow regulation due to operation needs to be 
addressed. 

• 	 Braided channel habitats in Reach 4 are susceptible to flow changes, i particularly in June and July with short term changes and potentially 

in winter if these side channel habitats are important. 

Risks to stranding and isolation need to be quantified. 
1 	 • 

• 	 Tributary access needs to be assessed to ensue access is possible 
during possible periods of upstream migration. 

Fish and Fish 
Habitat 
Fish D;smbution • Require a better understanding of fish habitat use over lime in Reach 

4 (i.e. temporal and spatial uses, habitat preference etc. ) 
LIfe History • Require a better understanding of rainbow trout recruitment (i. e. is 

there mainstem spawning, where, when does early rearing take 
place). 

• 	 Have no knowledge of bull trout life history and as a result no idea 

why the numbers are low._ --:-----o__--:--:-_---,-_-:---c_ _ .___ _ 

Understand the limits to production and determine whether they are 
flow related or non flow related (i.e. habitat) . 

- Escapem en-t - '-- - ; - No information gaps identified relating to Water Use Planning. 
Stock-Monitoring I • Assess bull trout popUlation. Possibly assess current ra'-in::'b-"o"-w- tr-o-u-t 
Assessment status vs. capac:.city~.__ 
Enhancelnent • Identify if the current habitat capacity for chinook is underutilized 

and therefore have a minimal impact associated with introduction of 
_ __ __ _. _~nook t1u'ough transplan!s..:.
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Angler Use 

Hydro-Fish 
Interactions 
Flow Fluctuation 

Reservoir 
Drawdown 

Flow Management 
Strategies 

• 	 Detennine if there may be a benefit due to the introduction of 
carcasses. , or other nutrient sources. 

• 	 Develop appropriate regulations. 

• 	 Minimize flow fluctuations and identify sensitive periods in critical 
main stem habitat areas. Ramping rates have been established for 
flow changes at the Peers Dam. No assessments have been done to 
assess efficacy of ramping rates. 

• 	 Mollitor drawdown of the forebay at Wilsey dam to ensure that 
drawdown is not negatively affecting fish in the headpond. There is 
an increased risk to downstream fish resources in the event of an 
outage when the forebay is drawn down. 

• 	 Understand life history requirements so that strategies to improve 
conditions downstream of Wilsey Dam do not impact on stocks 
above the dam. Assess flows for late sununer/fall rearing. 
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Shuswap River Watershed Unit: 

AREA DESCRIPTION 

Drainage Area (ha) : 

Major Waterbody Systems: 
Kate Creek 
Outl et Creek 
Sitkum Creek 
Sugar Creek 
Sugar Lake 

AQUATIC RESOURCES 

Upstream of Sugar Lake Dam 

NTS Maps: 
82L17 , 82U8 
82L19,82UIO 

Biogeoclimatic Zones : 

Keyword 

Water Quality 


._ .. . . _._- --_ 
Discharge 

Tributary System 
Watershed Works 

Summary of Current Knowledge 
• 	 Water quality in Sugar Lake is good with no 

deterioration in water quality from 1971- 1 998, 
although affected by nonpoint source 
poJlutionJ81 

. 

• 	 No community watersheds identifiedJ51 
. 

• 	 5 water licenses draw water from tributary 
systems upstream of Sugar Lake, as well as 
Sugar Lake itself. These are for the purposes 
of domestic and storage-power uses. In 
addition a total of 359 water licenses exist on 
the entire Shuswap River mainstem, however. 
their location along the mainstem IS 

indiscemible '6f1 

• 	 Lack of riparian buffer and sediment inputs 
resulting from forestry activities within upper 
Shuswap River area'''. 

• 	 Bathymeoic mappmg of Sugar Lake In 
' 561969 

._-,-;------,-;--:--- -;-- ---_._-----
• 	 No active hydromeoic stations on the Shuswap 

River upstream of Sugar LakeJ59 

• 	 Available inflow information into Sugar Lake, 
as well as release information from Peers Dam. 

Sitkum Creek 
• 	 Reconnaissance I :20.000 Fish and Fish 

Habitat In ventory of East Sugar LakeJ 10 

References 
34 - Summit (1996) 
351- MoELP 
(2000) 
356 - MoELP 
(2000) 
360- MoELP 
(2000) 
381 Bryan and 
Jensen 1999 

359 - Environment 
Canada (2000) 
BC Hydro Records 

3 I 0 - ARC (2000) 

~----------------------
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Kate Creek 
• 	 Reconnaissance I :20.000 Fish and Fish 

Habitat Inventory of East Sugar Lake310 

FISH AND FISH HABITAT 

Keyword 
Fish Distribution 

j 

Summary of Current Knowledge References 
• 	 Sugar Lake known to support populations of 23 - Klohn-Crippen 

kokanee, rainbow trout (including stocked (1998) 
Gerrard trout). cutthroat trout bull trout, 114 - van 
mountain whitefish and bwiJot23 .391.]5). Drimmelen (1978) 

• 	 Records of rainbow trout, cutthroat trout, bull 293 - French 
trout, prickly sculpin, slimy sculpin, longnose (1995) 
dace, largescale sucker and redside shiner are 310- ARC (2000) 
also known within the tributary areas upstream 353 - MoELP 
of Sugar Lake Dam23 . 114. 310 • (2000) 

• 	 Inventory studies have identified fish use by 388 - BC CDC 
rainbow trout and bull trout. Rainbow trout is (2000) 
the dominant species, however this drninage 391 - Crowley 
has been identified as an important bull trout : (1974) 
area23.3 10 	 352-MoELP2000 

• 	 MoELP stockino records indicate the stockino 407 Al Caverly 
of cutthroat ;out in Valerian Lake and ' Pers. corn. 
Valerian Creek located in the headwaters of 
the Upper Shuswap River3S2 

• 	 Bull trout in the system appear to be limited to 

tributaries on the east side of the watershed 2'. . 


• 	 Upper Shuswap R. (50km mainstem) serves as . 
a spawning and juvenile rearing area for Sugar 
Lake salmonid stocks 20 

• 	 No records of anadromous salmon above 
Sugar Lake. although suggestions that chinook 


'9'
sa mon may have reached Sugar Lake- .. I 
• 	 No records of threatened or endangered 

species identified within areaJ8S .Burbot and 
mountain whitefish are considered to be 
vulnerable species ill this area of the 
drainage 407 

• 	 Kokanee. once stocked, are now self 23 - Khlohn 
supporting. spa wrung ill Upper Shuswap Crippen (1998) 
tributary systems and recruiting in the lake 320 - Einarson 
(naturalized stock)320 (1985 ) 

• 	 Rainbow trout, bull trout and cutthroat trout 
may exhibit resident, fluvial and adfluvial life 
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--------------~~~~-------------------------.------ --histories"', 
Habitat Productivity • Moderately productive for rainbow trout and 114 - van 

bull trout upstream of Sugar Lake, primarily Drirrunelen (1978) 
within Rainbow, Star, Curwen, Vigue, and 320 - Einarson 
Gates Creeks. Remaining tributaries are (1985) 
characterized by steep 	 gradients and low 381 - Bryan and 
d· 	 h 11'lSC 	 arge . Jensen (1999) 

' 	 l' hi 181 20-d.b Lister and • 	 Sugar Lake IS 0 190trop c' . 
• 	 Annual drawdown of 6-8 meters has greatly Associates (1990) 

reduced any littoral productionJ20
• 

• 	 Kokanee introduced between 1959 and 1964 
and reached 3.3 kg. Average size in 1985 was 
approximately 120 g320 

• 	 Indications that kokanee may be a competitor 
with resident species contributing to a decline 
' th ' 1.m elJ popu atlOns' 120 

! • Productivity of lake limited by high flushing 
I rate, low nutrient levels fluctuation in lake 

levels from use as storage20 

• Winter drawdoWD inhibits establishment of{ 
aquatic vegetation and bottom dwelling fish 
food organisms in shallow areas 20 

Escapement • No anadromous escapement records·li6 376 - DFO (1990) 
Stock Monitoring / • Unsanctioned creel swvey done m 1985, 320 - Einarson 
Assessment suggested that kokanee have become smaller (1985) 

over time and that the bull trout population has 
been reduced, perhaps due to over 
exploitation.12('. Status of rainbow trout 
uncertain. 

Enhancement • 	 Releases by MoELP within the area upstream 320 - Einarson 
of the Sugar Lake Dam are recorded from (1985) 
1931 to 1994 and have included Gerrard 357 - MoELP 
rainbow trourS", kokanee, lake trout, lake (2000) 
whitefish and rainbow trour'57 

• 	 Su!!ar Lake has had extensive stocking of 
ra~bow from 1931 to 1994357 

• 	 Additional stockinQ. of kokanee from 1950 to 
1952)57 and 1959 t; 1964' 20 into Sugar Lake. 

Angler Use 	 • Unsanctioned creel survey done in 1985 . Total 320 - Einarson 
of 6289 rod hours. range in monthly fish per (1985) 
hour 0[0.05 in May to 9.2 in August'20 

HYDRO-FISH INTERACTIONS 
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Keyword Summar\' of Current Knowledge References 

Flow Fluctuation • No applicable interactions. 

Reservoir • Annual drawdown of6-8 meters. 320 - Einar-son 

Drawdown • Reservoir managed to fuU pool in July, maximum (1985) 


drawdown in March.4O
) 	 403-Lewynsky 

• 	 Reservoir bas low nutrient status and likely did pers . comrn. 
b ~. d '81 (2000)e ore Impoun men!" . 


881 Bryan and 

Jensen (1999) 


Flow Management • No applicable interactions. 

Strategies 


IDENTIFIED INTERESTS AND CONCERNS 

Stakeholder I Interest 	 Issue I Concern References 
Group 


Ministry of Environment, • Sport fishery and recreational 

Lands and Parks opportunities in Sugar Lake. 

Local landowners and • Continued and improved fishery . 

Fishing Resort owners. • Maintenance of recreational values 


associated with reservoir management. 
Currently during highest recreational 
use, reservoir is at or near full pool. 

• 	 Exposed stumps (aesthetics Sugar II-Project Team 
Lake) Meeting 

Mabel Lake Preservation • FiIling Sugar lake and pulling gates II-Project Team 
Society during high flood times dramatically Meeting 

increasing the flow of the river in a very 
short time causing major flooding into 
vaIley bottom. 

• 	 Siltation of the north end of Sugar Lake. 
• 	 Issuing of 'new' water lIcenses. 

CherryRJdgeManagement • Keep water levels at Sugar Lake high I I -Project Team 
(VP ) for summer. Meeting 

--------------~ 

IDENTIFIED GAPS 

Keyword Recommendations 
Aquatic Resource 

. WaterQuality • Water quality in Sugar Lake is considered good and has shown no 
._____ _____ signs of downward trend , also low nutrients (Sugar Lake may act as 
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Discharge 

Fish and Fish 
Habitat 
Fish Distribution 

Life History 
1 

Habitat Productivity 

Escapement 

i 
Stock Monitoring / , Assessment 

I 

EnhancementJ 
Angler Use 

Hydro-Fish 
Interactions 

-tlow'Fluctuation-

ReservoIT 
Drawdown 

Flow Management 
Strategies 

nutrient sink) . 
• 	 No information gaps identified relating to the Water Use Planning 

process.
• 	 No infonnation gaps identified relating to the Water Use Planning 

process. 

• 	 Basic knowledge of fish distribution detennined by means of 
inventory work. 

• 	 No infonnation gaps identified relating to the Water Use Planning 
process.

• 	 Incomplete knowledge of life history, specifically Sugar Lake bull 
trout, additional information required to better manage the stock. 

• 	 Unknown productive capacity of reservoir and the constraints to 
production caused by reservoir drawdown 

• 	 Detennine how to best establish exploitation rates in order to manage 
reservoir popUlations. 

• 	 No information gaps identified relating to the Water Use Planning 
process.

• 	 Limited knowledge of recruitment to Sugar Lake especially for bull 
trout. 

• 	 Unknown effects of reservoir drawdown and reduction in littoral 
production. 

• 	 No information gaps identified relating to the Water Use Planning 
process. 

• 	 Increase knowledge of exploitation in order to maintain populations. 
Relates to Water Use Planning such that changes in production due to 
reservoir management can be isolated from changes in production 
due to exploitation. 

• 	 No applicable interactions, therefore no information gaps identified 
relating to the Water Use Planning process. 

• 	 Reduction in Sugar Lake producti vity related to reservoir drawdown 
(littoral productivity, tributary access) . May need to assess overall 
benefit to fi sheries resources by comparing Sugar Lake productivity 
to downstream fisheries values in the Shuswap River. Insufficient 
data to currently undertake that analysis. 

--~~--~----~--~~• 	 No applicable interactions, therefore no information gaps identified 
relating to the Water Use Planning process. 
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