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Executive Summary 
 
Through funding provided by the Northern Fund of the Pacific Salmon Commission a 
committee consisting of engineers, biologist, and others was formed to research, design, 
and arrange the installation of a fishtrap capable of harvest a minimum of 80 per cent of 
Tuya River sockeye entering the mouth of the Tuya River. 
 
Site visits, conference calls, and research was conducted over the course of year one of a 
proposed three year project.  The committee reviewed two fishing sites and many 
potential fish harvest strategies such as the installation of an electric fence, a fish bubbler 
fence, a temporarily tripod based weir, a permanent cement based weir, fishwheels, 
floating fences, and a fish ladder fed via a siphon system.   The committee decided to 
develop an experimental plan to install a fish ladder with its water source originating 
from 2, 12”(60cm) siphon hoses.  Fish entering the fish ladder would exit into a hold pen 
and subsequently be harvested.  
 
Refinements, including a major increase in effort, at the existing gillnet  site were 
deployed, resulting in an estimated harvest rate of ~78 per cent. 
 
The following serves as the requisite report for year one of the study. 
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1.0 Introduction 

1.1 Study Area and Background 
The Tuya River is one of the principal tributaries of the Stikine River system of northern 
British Columbia, Canada, with an approximate total drainage area of 3,100 km2 and a 
total length of approximately 159 km. The Tuya River empties into the Stikine River, 
approximately 60 km southwest of the town site of Dease Lake, B.C. and approximately 
250 km from tidewater.  
 

 
Figure 1 Stikine River watershed and Tuya River sub-basin. 
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The Tuya River system was identified by Alaska Department of Fish and Game 
(ADF&G) as a river system that although inaccessible to salmon was thought to have the 
highest level of potential salmon spawning and rearing area of any transboundary river 
(ADF&G, 1957).  In fact it was subsequently suggested that the Tuya has the potential 
equal to or greater than the existing total Stikine River salmon production (ADF&G, 
1958). Gould and Neilson (1979) conducted a study in 1978 to: 1/ assess Tuya River fish 
migration barriers and make recommendation on fish passage; and 2/ to estimate the 
salmon production of the Tuya River drainage.  The authors estimated the total cost to 
provide fish passage at approximately 1.5 million. (note: subsequent estimates have 
ranged from $4.0 million, 1981(Neilson 1981), to >$30.0 million, 2003 (McGeachen, 
2003)  It was also estimated that the total sockeye production potential from Tuya Lake 
was 157,500 fish and the total drainage is capable of producing 67,000 coho and 48,600 
chinook salmon.  In a 1987 DFO study to estimate salmon enhancement potential within 
the transboundary river drainage, Tuya Lake was ranked the highest in terms of its 
potential production capabilities with an estimated adult production of 700,000 fish. 
(PSC, 1988). This number was later modified to approximately 450,000 fish.  
 
Based on these background studies, the Northern Panel under the auspices of the Pacific 
Salmon Treaty, agreed to include Tuya Lake as prime candidate lake for Stikine River 
sockeye enhancement. Tahltan Lake would serve as a source of broodstock and, 
contingent on the Tahltan Lake run size, the fry production (5-6 million fish)  from this 
source would be released into both Talhtan and Tuya lakes, or Tahltan Lake exclusively, 
(PSC 1999).  The overall goal of the Stikine enhancement programme is to produce 
100,000 sockeye.   
 
Tahltan Lake fry releases commenced in 1990. Tuya Lake releases commenced in 1992 
and varied from 400k to 4,700k sockeye fry, Table 1. Staring in 1995 catches of  Tuya 
origin sockeye were taken by Canadian and US fisheries. From 1995-04 the average 
contribution rate of Tuya sockeye salmon to the total catch of Stikine bound fish was ~26 
per cent (ranging from 1.2%to 48.1%). A terminal fishery to harvest Tuya sockeye 
entering the Tuya River started in 1996.  The sockeye entering the Tuya River are 
deemed to be of excess of salmon spawning requirements (ESSR) because migrants do 
not have access to suitable spawning and rearing habitat.  The sustainability of the Tuya 
River sockeye population is solely dependent on fry releases into Tuya Lake. 
 
The majority of the sockeye returning to the Tuya River are not harvested. The behaviour 
of these remaining fish is not clearly understood; however, tagging and sampling projects 
indicate that some fish (presumably many) exit the river and ascend other Stikine River 
tributaries.  For example, spawned-out Tuya sockeye have been found in Shakes Creek, a 
tributary entering the Stikine River approximately 50 km downstream from the Tuya 
River.  Fish tagged at the Tuya River barrier have been recovered at the First Nations 
fishery located near Telegraph Creek and at the lower Stikine River commercial fishery 
located approximately 180 km downstream from the tagging site. Radio tagged Tuya 
sockeye have been tracked to the US side of the Stikine River, approximately 210 km 
downstream from the mouth of the Tuya River. 
 



 6 

Table 1 .Tuya  Lake sockeye fry release and adult production, 1991-04.

Tuya sk as

Brood # fry Estimated Tot Fry to Adult Estimate Sockeye ESSR ESSR as a  % of US

Year released Production Survival to the Tuya River Harvestsa)
H/R and Can Catchc)

1991 1,632,000 43534 2.67%

1992 1,990,000 60100 3.02%

1993 4,700,000 50764 1.08%

1994 2,267,000 42221 1.86%

1995 2,474,000 37173 1.50% 1104 0.00% 1.19%

1996 2,561,000 49208 1.92% 10239 216 2.11% 10.18%

1997 433,000 5709 1.32% 7917 2015 25.45% 34.39%

1998 1,603,000 50081 3.12% 13066 6103 46.71% 39.13%

1999 867,000 11274 1.30% 5110 2822 55.23% 24.80%

2000 0 8788 1283 14.60% 48.12%

2001 0 25920 400 1.54% 34.95%

2002 1,124,000 10300 2418 23.48% 28.71%

2003 2,400,000 21023 7031 33.44% 17.16%

2004b
3,000,000 2128 1675 78.71% 3.92%

Avg 2663 31.25% 26.82%
a) ESSR (excess to salmon spawning requirements) fishery located on  

the Tuya River, approximately 500 metres from its mouth.
b) release scheduled for mid June 2005
c) presented as a percentage of catch of Stikine origin sockeye. Does

not include ESSR catches taken at the mouth of the Tuya River  
 
 
The difficulties encountered in terminally harvesting the fish and the inability of the 
remaining sockeye to ascend the barrier has prompted concerns on behalf of the Tahltan 
First Nation, other local residents, TBR Panel members and others.  The Transboundary 
Technical Committee has raised additional concerns associated with the straying of fish 
and potential genetic and other impacts of Tuya sockeye spawning in areas already 
frequented by wild spawning stocks.   
 
In an attempt to increase harvest of Tuya Fish in the ESSR fishery, thereby minimizing 
Tuya sockeye straying, DFO installed a fish trap in 1998. The trap did not perform to 
expectation and was abandoned in favour of gillnet harvesting.  Gillnetting sites were 
experimented with since 1996. The best site was located in an eddy located below and 
adjacent to a partial fish barrier at a point approximately 300 metres upstream from the 
mouth of the Tuya River, Figure 2. Unfortunately, this site cannot be fished efficiently 
during periods of high water. In an attempt to provide stability to the fishing site and to 
research and develop a fish trap, funding was provided to install a deflection weir 
immediately above the fishing site and to investigate the feasibility of a fish ladder c/w 
with an in situ trap at the site.  The deflection weir was finally installed in March of 2004. 
Several attempts to install this structure from 2002-2003 were aborted due to high water 



 7 

and ice flows. The fish ladder/trap plans were abandoned due to cost overrun projections 
and concerns with blasting in the area, which may have resulted in land slides in the 
unstable, 200 metre slopes adjacent to the site. There was a also uncertainty around the 
efficacy of the fish ladder/trap based on the potential of the migrating fish failing to find 
the entrance to the fish ladder and preferring to ascend the river via the main channel 
located 20-30 metres opposite from the entrance to the fish ladder. 
 
The Transboundary River Technical Committee (TTC) was tasked with developing a 
catching system designed to increase the efficiency of harvest at the ESSR fishery site. 
The TTC submitted a three year proposal to the Northern Fund (NF) of the Pacific 
Salmon Commission. The proposal requested funding to conduct research in the 
development, installation, and operation of a Tuya fish trap. Funding was also requested 
to refine the existing gillnet fishing activities at site. The NF review committee 
recommendation was to accept an abbreviated two year study. The following report is a 
product of the work conducted in year one. 
 
1.2 Objective and Scope 
 
The objective of the study was to design a fish trap so as a minimum of 80 per cent of the 
sockeye entering the Tuya River could be harvested in an efficient and economical 
manner. The harvest system used must have the capability of holding up 1,000 live fish.  
The scope of project was primarily limited to discussions, research, and pricing a fish trap 
and the potential to contain large numbers of sockeye salmon at or near the mouth of the 
Tuya River.  The scope did not include researching markets for the catch, nor did it 
include a detailed review of an access road to the fishing site. The project was to be 
conducted between the 01 July 2004 and 15 April 2005. 

2.0 Methods 
A select group of individuals from DFO, ADF&G, Tahltan First Nations (TFN), and 
private engineering/contract firms were gathered to serve as members of the Tuya River 
Steering Committee (TRSC).  The mandate of the TRSC was to develop a Tuya River 
fish trap. The committee reviewed existing data/information germane to past fisheries 
related activities a the Tuya River, conducted site visits, researched the performance of 
other fish trap operations, and met several time via conference calls during the course of 
the project.  The refinement of the existing gillnet fisheries included the refinement of net 
sizes and configuring of set locations at the existing fishing site. 
 
2.1 Tuya River Steering Committee (TRSC) 
 
The core TRSC consisted of representatives from the following categories: 
 

• Senior DFO engineer (Roy McGaechan) 
• Senior Engineer from the US (Dan Billman/Ed Donahue, HDR Alaska 

Ltd) 
• Consultant/Contractor from Canada (Jan Martennson, Ampex Mining) 
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• Fisheries Biologist from Canada (Sandy Johnston ‘chair’, Peter Etherton) 
• Fisheries Biologist from the US (Ron Josephson, Eric Prestegard) 
• Tahltan/Iskut First Nations (Cheri Frocklage) 
• Administrator/Researcher (Sean Stark) 

 
Input and advice was also provided by the Scott Kelly (ADF&G), Sam MacNeil (DFO), 
Flip Prior (ADF&G), Marilyn Norby (Tahltan First Nations), and Tom Donek (ADF&G). 
 
2.2 Site Visits and Meetings 
 
One site visit was conducted by the committee on 21 July 2004. Nine telephone 
conference meeting were conducted between 21 July, 2004 and 18 April 2005. One 
meeting was held at HDR Alaska Ltd subsidiary office in Port Orchard, Washington on 
11 March 2005. 

2.3 Sockeye Harvests 
In an effort to improve the efficiency of gillnetting operations at the Tuya River ESSR 
site, increased fishing  intensity and new, or altered, locations of set net sites were fished. 

3.0 Results 
The first meeting of the TRSC was held in Dease Lake on 20-22 July (19 July was a 
travel day).   On day one the committee was presented with a background and review of 
the Tuya River fishery, including historical catches, methods deployed, the low harvest 
rate, and the challenges posed by both canyon like geography of the site and hydrology 
(high flows, glaciation, and ice dams). The committee was also presented with fishtrap 
drawings drafted in 2002. On day two the committee conducted a site visit and spent 
several hours studying the area and assessing different sites for potential fishtrap 
deployments and safety. The committee also discussed fishing operations with the fishing 
crew on site. During the evening of the 21 July and the morning of 22 July, the 
committee met to discuss and develop ideas, born of the site visit, on an approach to 
installing a fish trap; specifically, the committee located two potential sites, including the 
present fishing site (site one) and a site (site two) located ~300metres upstream from the 
existing site and close to the fishing crew’s camp. 
 
Both sites had merit and disadvantages.  Site two has the advantage of relatively low 
velocity and is located at a relatively wide reach of the river. It is also a relatively safe 
site to conduct fishing operations. The disadvantage is that a fish ladder or channel 
manipulation would have to be installed or blasted at the partial fish barrier located 
downstream at site one (note: fish can pass the barrier at high water, but have difficulty 
negotiating the falls at low water).  The advantages of site one is that it presently serves 
as a natural fish holding area and, therefore, an obvious site for a trap system to be 
installed. The disadvantage is the fact that an unknown number of fish ascend the partial 
fish barrier at this site; hence, some fish may bypass a trap. Another disadvantage is the 
danger inherent in the 300metre trail leading from the camp to the fishing site; the 
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hazards are due to falling rock dislodged from the steep banks immediately adjacent to 
the trail. The actual fishing site also has an element of risk in regards to falling rock.    
 
The committee decided to focus its attention on site one because of the natural holding 
area there, and also due to the realization that fish passage would have to be constructed 
at this site in order to use site two.  Hence, if fish are using a fish passage at the lower 
site, it is reasonable to design the passage so as to capture fish while they are in transit 
through the ladder. It was proposed to install a rock fence at the site to minimize the risk 
of injury to field staff. The proposal to do strategic blasting at the lower falls in order to 
provide a minimum amount of disruption to fish migration was thought to be too much of 
a gamble inasmuch that the blasting may render the present fishing site unusable and may 
not provide adequate passage for the migrants.  
 
           

 
Figure 2. Overview of the present and potential fishing sites, Tuya River. 

The committee discussed the potential of various weirs or fish deflectors leading to a trap 
mechanism (fyke type) that may work at either site. Electric and standard fish weir 
(permanent and temporary structures) applications were discussed, a bubbler system to 
deflect fish to a trap was tabled, as was chain link fence and seine net.  Fishwheel 
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deployment was presented as an option, as was a dip net, brailer, and other system. The 
committee recommend that land survey be conducted that includes the flow and depth 
measurements at both proposed fish trap sites as well as the topography at each of the 
sites and the land mass located  between the two sites.  
 
In general, the site visit and the accompany meetings at Dease Lake served as the genesis 
for tasks/assignments and new ideas conducted and generated in the months leading to 
the end of year one of the project. A total of ten meetings were conducted between 22 
July 2004 and before 26 April 2005, Appendix 1.  All but one of the meetings was 
conducted via teleconferencing; one meeting was held at the office of Fish Pro as 
Division of HDR Ltd in Port Orchard, Washington. (The purpose of the meeting was to 
discuss and detail the design of two fish trap types as recommended by the committee as 
a whole.  The meeting was primarily of a technical nature.). A land and water depth 
survey was conducted in August 2004, Appendix 2.  Historical flow data was provided by 
Water Survey of Canada, Appendix 3. 
 
Because of the damaging effects of the extremely high flows and the amount of ice 
movement at the site, the prospect of installing a permanent structure was abandoned. 
Furthermore, the cost associated with installing a permanent structure was thought to be 
well beyond the confines of the budget due to costs of and the practicality of deploying 
heavy equipment at the site (~6 tonne excavator). It was noted that equipment could be 
partially dismantled and slung in with a helicopter.  The cost of “pushing” a road to the 
site was estimated at $400k; however, the route was limited to the upper site only (site 
two).  Road access to site two is not an option due to steep rock faces. A temporary 
weir/trap system constructed of steel tripods and aluminum picket type fence was 
discussed and the committee concluded that because of the high volume of flow it was 
highly unlikely that structure could safely be installed and removed.  It was uncertain 
whether this type of weir had the stability to overcome the high Tuya River flows. The 
prospect of constructing a concrete low head dam that would server to deflect migrating 
fish to a fyke style fish trap was abandoned due to both high costs (heavy equipment, 
river diversion) and the uncertainty of the stability of the structure.  The use of an electric 
fence was researched. It was concluded that because of the species (size) specific volt 
requirements that the use of this structure type was not practical. The use of an electric 
weir would result in both missing fish or fish mortality to sockeye and other native 
species.  The important issue of crew safety working around electrically charged water 
did not bode well for the use of this system.  The use of a seine net or chain link fence to 
divert sockeye migrants to a trap was discussed and abandoned because of high flows and 
debris load which would result in disfiguring and dislodging the net and fence.   A 
floating weir, similar to the systems used in the Yukon, Alaska, and Japan, was 
researched. Several people experience in the operation of a floating system were 
contacted. They advised against deploying a floating weir at Tuya due to the high 
velocity and the difficulty in ensuring secure footing for the weir.  A vertically adjustable 
steel weir proposal was review. This structure was designed so as the main component of 
the weir could be lowered into place via an hydraulic system. The fencing would be 
installed after the main structure is submerged and braced. At the conclusion of the 
fishing season the structure would be hoisted above high water levels and above the point 
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where ice flow would damage the structure.  The committee concluded that the weir 
would not have the lateral strength to withstand Tuya flows, but indicated that the 
approach has some merit.  
 
It was assumed that most of the migrating sockeye utilize the holding  area at the present 
fishing site eddy for some period of time before they attempt to negotiate the falls (partial 
barrier), Fig 2. The committee agreed to pursue the prospect of using attraction water via 
a siphon system to entice fish into a hold box or net pen located in the eddy. Several 
conceptual drawings were drafted, c/w flow the regimes generated by various diameter 
siphon pipes, Appendix 1.  The final plan of the siphon trap system consists of floating 
net pen with a steep pass fish ladder, fed by 2, 12”(30cm) siphon hoses, leading fish into 
it. The exit of the ladder would be suspended above the net pen. (This system is known as 
a false weir.) The ladder would have a water source entering it at its apex. In concert with 
the water flow from the fish ladder, a second siphon hose would deliver water 
immediately below the entrance of the fish ladder (Figure 3 and 4).  
 
The committee felt this addition would probably provide adequate flow to attract fish to 
the ladder entrance and ladder, hence, into the holding pen.  A third water source may be 
installed to serve as a provisional avenue of extra attraction flow. This water source  
would exit near the entrance of the fishway.  The committee agreed that this system will 
only serve as an experiment to determine how effective attraction flow is in capturing 
fish. 
 
A total of 1675 sockeye were harvested at the site in 2004. The harvest rate of the seven 
person crew was approximately 79 per cent. The record harvest rate was due to a variety 
of reasons, including: large fishing crew, the below average water levels, and the 
installation of the deflection weir, which served to protect the fishing site during periods 
of high water at that outset of the fishing season.  
 
 
The scheduling of the 2005 fishing season follows: 

• May-June: sourcing, purchasing, and delivering material and equipment, 
installation contracts let, siphon experiment at Robertson Creek hatchery; 

• 01-17 July: construction and test run, site visit by TRSC; 
• 18 July- 19 August: operations; 
• 20-25 August: dismantling; 
• Sept-May 2006: debriefing, refinements of fish capture methods as required by 

the Tuya River steering committee. 
 
The estimated cost for the purchase, installation, and operation of the siphon fish ladder 
system scheduled for deployment in 2005 is ~$470k.  This estimate includes the support 
cost of the TRSC. 
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Figure 3. Site drawing showing the placement of the fish ladder,siphone trap, Tuya River. 
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Figure 4. Plans detailing the fish ladder siphon system, Tuya River. 
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4.0 Discussion and Recommendations 
 
Members of the Tuya River steering committee acknowledge that the task to capture, in a 
safe and efficient manner, the majority of migrant Tuya sockeye in the confines of the 
steep river canyon within a river having dynamic flow regimes is daunting.  The fact that 
it may not be tenable was uttered.  It was generally acknowledge that the cost to install a 
permanent structure that would withstand high flows, stream bed load, and winter and 
spring ice conditions would be prohibitive. The committee feels optimistic that the siphon 
and false weir structure will catch fish, but is uncertain that the goal of catching 80 per 
cent of the inriver run will be realized.   The committee, however, is prepared to 
contemplate and design refinements to the siphon and false weir approach based on the 
2005 results.   If close to the 80 per cent goal of the total run is captured in 2005 (expect 
<2000 fish to the site) additional work, such is the installation of an adequate deflection 
weir leading to fish ladder, will be pursued. If only a small percentage of the return is 
captured, the committee will revisit other fish capture approaches as discussed above. 
 

4.1 Budget 
 
A total of $133,149 was granted to undertake this project. Of this allocation, the actual 
expenditure was $69,731, leaving a balance of $63,417, see budget appendix. 
The surplus funds available were due to the following: 

• utilizing conference calls vs. actual meetings of steering committee members. 
This approached resulted in major savings in travel/lodging and air craft charters; 

• The field crew assigned to capture fish in year one finished earlier than expected 
due to the fish buying company pulling their services several weeks earlier than 
anticipated. This resulted in major savings in helicopter and field staff support 
costs. 

 
Of the remaining balance, $50,102 was refunded to PSC.  The balance of $13,315 (10 per 
cent holdback) was not deposited into DFO’s coffers by the PSC. 
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6.0 Appendices 
 

6.1 Appendix 1: Summary of the meetings, conceptual drawings 
 

July 19-21 Meeting, Dease Lake and Site Visit 
 

Tuya Steering Committee 
Dease Lake 

July 19-21, 2004. 
 
Scott Kelley – ADF&G 
Ron Josephson – ADF&G 
Dan Billman – US contractor 
Tom Donek – ADF&G 
Roy McGechaen – DFO 
Pete Etherton - DFO 
Cheri Frocklage – Tahltan Iskut First Nation 
Sean Stark - DFO 
Sandy Johnston - DFO 
 
1. Review/Background: 

(i) Pete gave ppt review: 
a. Background of PST provisions/ 
b. General approach to Stikine enh’t  
c. Harvest site and upstream barriers 
d. Hydrograph 
e. Winter conditions 
f. Schematic diagram 
g. Diversion structure 
 

(ii) Roy gave ppt review: 
a. Safety issues 
b. Fish capture possibilities 
c. Fish transport 
d. Access to lake – fish passage 

 
2. Discussion 

• Costs of passage and uncertainty (will fish use it?) make option of fish passage 
highly questionable; 

• Questions of bedload  and potential effects on whatever structures are installed;  
• Temporary structures probably better due to extreme flow variability – flows 

during harvesting are typically 50-75 cms whereas peak flows are 300 cms. 
• Other fishing sites – at camp, at mouth in backwater of Stikine; 



 17 

• Concrete sill – if bedload problem could sweep off  - some type of weir could be 
installed over sill. 

• Cable from big rock downstream across right channel – chain-link fencing to 
divert fish to left bank – at existing site; 

• Electric fence – potential option for diverting fish over to left bank needs to be 
explored. 

• Other option - attraction flow – pumps, siphon, blasted channel 
• Camp site – attractive option – lower flows, wider channel, perhaps heavy duty 

weirable, perhaps attraction channel could be dug on river left right by camp. 
• Barrier # 1 – may be made more passable by increasing tail water. 

 
3. Site visit: 

• July 21: in @ 11:30 out @ 3:00; 
• Pictures taken 

 
4. Evening discussion July 21 and morning of July 22: 

• Options: 
1. Capture at # 1 

• Lead fish to left bank 
i. Electro shocker 

ii. Bubbler 
iii. Physical deflector 
iv. Deflectors both sides 
v. Hydroacoustic deflection 

vi. Dipnetting – large dipnet/brailer 
vii. Fishwheel type of apparatus between big rock and face of falls. 

 
Pros Cons 

Partial barrier exists – fish hold here. Safety – biggest detriment and one that 
perhaps that cannot be adequately 
mitigated – two aspects to this are safety at 
the fishing site (at base of apparent rock 
fall chute which may be addressed by 
proposed rock net ) and safety accessing 
fishing site (access path crossing rock fall 
chutes) 

Some experience with site – methods of 
capture and handling of fish have evolved. 

Attraction to left bank – fish need to be 
diverted into large eddy on river left below 
obstruction. High flow rates make this a 
challenge. 

Some work already done – e.g. diversion 
structure upstream of falls – this appears to 
have affected stream flow and eddy 
dynamics (of capture site) and perhaps may 
significantly increase capture rate in eddy. 

Improving capture methods may be 
challenging. Limited options and somewhat 
confined/restricted working conditions. 
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2. Passage at #1 & capture at camp site 
 

Pros Cons 
Roomier site with fewer safety issues Barrier @ site 1 – need passage provided 

which is questionable (but likely) and 
costly. 

Slacker current at capture site – easier to 
deal with respect to installing capture 
equipment and diversion structures. 

Needs barrier installed to prevent sockeye 
from migrating above capture site. 

Much easier to divert fish to river left than 
site 1.  Appears to be weir-able at flow 
conditions observed – would require heavy 
duty temporary weir.   

 

Good live holding potential  
Better access from camp.  
 

• Reviewed existing site drawings and copies provided to Ron and Dan. 
 
5. Action Items 

• Drawings (survey) – review - Roy 
• Research fish deflection devices 

i. Weirs, physical barriers – Ron/Dan 
ii. Electric fences – talk to Lofthouse - Sean 

• Survey sites – topographical, water velocity, bathymetry – Roy to coordinate with 
Pete/Sean 

• Trade photos – Ron to coordinate  
• Investigate permits – Pete/Sean 
• Timelines for Northern Fund application/proposal process - Sandy 
• Investigate road and equipment access - Roy 
• Conference call mid September - Sandy 
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Sept 10, 2004 Meeting, Conference Call 
 
 
Tuya Steering Committee Sept 10, 2004 @1030 hrs Pacific Time via teleconference 
 
Ed Donahue (HDR Consultant on electric fences and barriers) 
Ron, Eric and Tom From Juneau, ADF&G 
Roy McGechaen DFO Consultant 
Dan Billman HDR Consultant 
Sandy Johnston Peter Etherton Sean Stark (Fisheries and Oceans Canada) 
Ron Josephson 
 
Field Survey and Drawings (Roy) 
A field survey crew complete a topographical survey of the Tuya sites. Both the existing 
site and the proposed sites were survey. A stream profile was taken at both sites as well. 
Drawings are near completion and Roy will distribute within two weeks. No real 
surprises as to what was there. 
At the upper site it was noted that there was a number of large boulders in the water  
Dan asked if the files could be turned into pdf files instead of autocad for ease of use for 
everybody and Roy responded that he used a program called voloview 
All measurements were decided to be left in metric 
Everyone that wants a copy of the cd of finished product should email Roy telling him so. 
 
Barriers 
Weir 
Conceptual plans/ideas for a weir has not been looked into yet as stream data was 
recently done and data has not been circulated yet. Pete will send stream flow data to Dan 
Billman and Ron Josephson. 
 
Electric grid 
Root Smith INC. was consulted on cost and feasibility of using an electric fence at Tuya. 
An electric fence could be used with a canvas array grid but it would be hard to put in. 
Heavy equipment would be needed to place large boulders or concrete blocks to hold the 
grid in place. There is a possibility that even heavy boulders/anchors would not withstand 
the extreme flows.. 
 The estimated cost is ~ $250,000 US; however, it should be noted that without a site visit 
and more thought the estimate is just that: an estimate. 
Ed Donahue noted that electric fences are usually not a preferred way to go because of 
safety concerns for staff and other variables such as depth, turbidity and chemistry of the 
water, orientation and size of the target fish and maintenance to keep operated. There is 
also a potential of mortality for other native species of fish that are in the river, including 
chinook salmon and steelhead trout. 
 
Permits (Pete) 
Erro Karanka , a DFO habitat biologist out of  the Whitehorse office will be doing the 
screening process. The screening would fall under a class (Canadian Enviromental 
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Assessment Act) CEAA review and may require public consultation. Erro will make the 
decision as to the level of public input required. 
Roy McgGechaen may be able to help out with the CEAA review 
Review process is estimated to be two months but could be longer depending on several 
factors. 
A write up describing the project and potential fish or fish habitat is required and other 
agencies would be involved such as B.C. Govt.,  First Nations.  Obviously the process 
can not be engaged until this steering committee has plotted a course. 
It was thought that from a environmental protection perspective that a project that does 
not require the use of heavy equipment is preferable.  In all probability blasting the falls 
at lower site will be done in order to provide fish passage to the newly proposed  upper 
fish harvest site. 
 
Road and equipment access 
Road and equipment access hasn’t been researched yet and Roy will hopefully know by 
Oct. 4 meeting. 
Northern Fund Timeline 
The panel has Tuya shortlisted and if there are major revisions (~$100,000 dollar 
difference or more) a new proposal may have to be written explaining the request. 
. 
 
Next Conference call is on Oct 4 2004 @1030 AM. 
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Oct 07, 2004 Meeting, Conference Call 
 
Tuya Steering committee Oct 7 04 
Present: Sandy Johnston and Pete Etherton, Roy McGechaen, Sam McNeil, Dan Billman, 
Ron Josephson, and Sean Stark 
 
Roy: Access to Tuya Camp Assessment 

• On Sept 22 Roy and Gerry Couckel hiked into camp on the left bank (east) and 
felt it would be not difficult to push a road to the embankment overlooking the 
Tuya camp. It would, however, be difficult to access the river because of the 200 
meter vertical drop and the unstable geology. 

• Looked at right bank (west) access but did not hike a potential route. It was felt 
that it would be more feasible to put a road from the Telegraph highway to the 
camp site than from the east side. Roy said rough estimate of cost of road would 
be $400,000 (cdn) for a rough road and then more to maintain and improve it.  
Road construction would entail dealing with issues such as archeological 
sensitivity and geological stability. 

• Once machinery is at river level, Roy thinks he could get a hoe to the lower site to 
get work done as we will likely need something to excavate blasted rock from the 
falls 

• Pete has discussed deployment of equipment with a local contractor (Swede) who 
has a fair amount of experience with breaking down and flying equipment into 
remote sites.  Swede would need an idea of what we need before he would say 
what could be done. Roy says a small excavator such as a CAT 215 or smaller 
style machine would be needed to do the work and was not sure if this would be 
feasible.  This needs to be checked out. 

• Roy also feels the upper site is not very feasible due to the large boulders and 
stream bottom and that we should concentrate on the lower site. 

 
Dan Billman on Barriers or Guidance Systems 

• Dan created a list of barriers and guidance systems and their feasibility and 
emailed this to everyone on Oct 7.  

• He wondered about the possibility of chemically imprinting the fry and everyone 
agreed that this did not seem very feasible. 

• Dan raised a potential concern about fish dropping back onto and suffocating 
against a weir during high flows. Ron wondered if this could be alleviated by  
spacing of conduit in the weir. Pete replied that existing enumeration weirs have 
7/8” conduit spaced at 2” centers. 

• Ron also mentioned that the 80% target for harvest of fish should be higher (95%) 
• Dan mentioned louvers as a guidance system as well as chains. Chains have a 

problem with water velocity. After 3fps they usually don’t work, might get 
tangled or stuck on the bottom. 

• Pete expressed reservations about the efficacy of chain/cable fence and felt that it 
would not serve to divert fish to a catching site 
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• Roy wanted to know how much of an obstruction is needed to guide fish over. 
Does it have to be a full obstruction? 

• Use of a Didson sonar was mentioned as a possible way of finding out what side 
of the river the fish are holding/traveling on. 

• Dan wanted to know that if we anchored a cable off of the big boulder 
downstream of the lower site would the tension of the cable pull it over? Roy 
didn’t think so but said it could be looked into. 

• Dan also wondered if the fishing site with all the potential slide area around it was 
in an earthquake zone. 

• A Photo defining the different zones by grid and identifying specific reference 
points (e.g. boulders) of the site will be created and passed around so everyone 
can be sure they are talking about the same area(s).  This will be especially 
important for future phone call discussions. 

• $400k-$500k is budgeted for construction during 2005 but it was the consensus 
that 2005 work should be more focused on testing ideas than on construction. 

• Dan feels lower site would have less problems to deal with and Ron likes lower 
site because he feels all fish might not get to upper site. .  The common 
denominator for both options is the lower site, i.e. if it is decided the upper site is 
the best harvest location, work still must be done at the lower site.  If the lower 
site is selected, likely the same type of work would have to be done. 

 
 
Action items for next call on Nov. 2, 2004: 

• Try to have an idea of what to put in river –feasibility testing for next year. 
• find out from Swede what equipment would be needed to stretch cable across 

river (and how big of cable is needed). 
• Ask Swede if he can get an excavator in to the lower site 

And also check with George Cronkite about the use of Didson sonar to find out about the 
migratory behavior of fish as they approach the lower site – where do they hold, what 
route they take, etc. 
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Dec 13, 2004, Conference Call 
Attendees: Sandy Johnston and Pete Etherton, Roy McGechaen, Dan Billman, Ron 
Josephson, Sean Stark, Ed Donahue, Eric Presdegard, Swede and Flip Prior 
 
Investigate Resistance Board weir (RBW) 
Pete Etherton reported on the Chandindu experience. A RBW was installed on the 
Chandindu River which is ~1/3 the volume of the Tuya. This type of weir was tested to 
overcome problems with high flows and debris that made use of a picket style weir 
tenuous. The test was unsuccessful because above certain flows the weir would submerge 
for long periods of time. A RBW needs a relatively uniform and smooth river bottom and 
even flow to work ideally. In the Chandindu, it proved difficult to install even under low 
flow conditions.  It was surmised that given the difficulties in operating a weir on the 
Chandindu, the use of a RBW in the Tuya did not look promising with its considerably 
higher flows, velocity and depth and very rough bottom.   
 
Dan and Ed had also done some investigation of the feasibility of using a RBW at Tuya 
and basically reached the same conclusion – unlikely to be successful for same reasons 
stated above.  Details of ideal site selection identified in and article by Tobin would be 
violated at Tuya and deployment at the lower site would be problematic.  Ron mentioned 
that a RBW may be more appropriate for the upper site.  Ed al 
 
Dan posed the question what would we do if we can’t put a weir in here? 
The idea of attractant water was brought up again by Dan and Ed employing a series of 
siphons installed to divert water to the fishing area. Pete mentioned that he had used a 
siphon in the past and they only caught 9 fish in a trap that had 2-9inch siphon hoses 
entering it– he acknowledged that the siphon flow rates were low. It was proposed that a 
much larger siphon system could be tested to see if it sufficient attractant flow can be 
produced; a more permanent setup (such as a blasted channel) could be installed if it 
proves successful. This approach has been used successfully at some dam sites. The more 
flow for a siphon the better; a 4 foot diameter pipe might produce a flow of 500 cfs flow 
(this needs to be checked) and it was thought that a system that delivers at least 300 cfs 
could be tested. General guideline for successful attraction is to have 8-10% of the total 
stream flow diverted to the attraction flow. It was surmised that the efficiency of a siphon 
might increases as water levels decrease (higher proportion of the total flow would pass 
through the siphon). One siphon would likely be the most efficient at delivering 
maximum flow for least costs however, multiple siphons could give greater flexibility to 
positioning of the outflow and perhaps to flow rates.  
 
Pete wants to know how we are going to determine if the siphon was a success and also 
how are we going to keep the site fishable with this increased flow putting turbulence in 
the fishing area? You can control water flow and direct the flow away from the nets. At 
the fishing site, the downstream channel between the big boulder and the left bank would 
likely have to be modified to help control the amount of water held in the fishing site and 
to control the direction of flow out of the fishing site.  Flow control structure here would 
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allow experimentation with either directing flow out perpendicular to the falls or allowing 
more flow to exit straight down the left bank. 
 
Roy wondered if the siphon would need screening at the intake and what the best outflow 
configuration would be – generally with the amount of siphon flow anticipated it would 
be best to upwell the outflow.  Some kind of trash rack would be required at the upstream 
end and there would have to be controls for the flow of water.  A gate valve would be 
required at the downstream end to facilitate priming.  He felt it would be worth trying to 
operate the siphon first without a screen. 
 
Swede wanted to know how a siphon is going to be kept in line when drawing so much 
water from the stream. He feels it could be a problem. Also mentioned that screening the 
siphon might damage the fry coming downstream more than protecting them; Ed 
mentioned that screening could also greatly affect the velocity of the water coming out of 
the siphon at the bottom and could essentially make the siphon ineffective (flow 
restriction as well as air entrainment).  Swede was also concerned that it may be difficult 
to keep a 4 foot diameter siphon operating when the stream flows are low – perhaps 
better to use more than 1 siphon but smaller diameter. 
 
Dan talked about possibly replacing the existing gillnet operation with some sort of trap 
and a lifting mechanism to remove the fish from the pool where the attractant water is. 
The hole is ~ 16 feet deep and a number of options might be available. 
 
Roy thought that going downstream with a net or some obstacle to help keep the fish 
diverted to the left bank should still be considered. He mentioned that he has seen salmon 
stay on one bank unless they hit an obstacle. Swede thought a movable weir-like structure 
might be doable. Heavy chain along the bottom with fairly large steel mesh could be 
moved as needed.  Sandy has since mentioned that a large steel mesh with pieces of 
material (small sections of rope) attached around the perimeter of the mesh that would 
“flap” in the current may prove effective in keeping the fish from passing through large 
mesh openings  - this could be tested in a weir this summer. Pressure on nets still has to 
be looked at and anchorage figured out. 
 
Roy also pointed out that the upper site was originally looked at to alleviate safety 
concerns associated with the lower site – now that we seem to be focused on the lower 
site, we’ll need to look again at addressing safety concerns. 
 
Problems we need to look at: 

• Do we need to screen? 
• What modifications to the downstream left bank channel at the existing fishing 

site are required? 
• What is the best configuration for outflow energy dissipation? 

 
Need to keep siphon open and the structure needs to be strong enough to withstand flows 
 
 



 25 

For the next meeting 
 
Flesh out drawing of siphons and how many are needed – Dan/Ed 
Energy dissipation options/drawings – Dan/Ed 
Options for retaining fish in pool - Ed 
Screening requirements - Pete will talk to Eero Karanka about screening requirements 
and the potential effect of siphon on fry. 
 
 
Next call is January 18, 2005 
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January 18, 2005  Conference Call 
 

Attending: Sandy Johnson, Pete Etherton, Roy McGechaen, Dan Billman, Ron 
Josephson, Eric Presdegard, Flip Prior, Cheri Frocklage, Ed Donahue, and Sean Stark. 
 
Dan explained his plans for a siphon to create attractant water to the fishing area and a 
scooping device to remove fish instead of a traditional net. It would have a 2 foot (60 cm) 
siphon hose that would output about 50 cfs (4.6cms) and two latches to control flows. 
This siphon would lie between the two large rocks. If one wished to circumvent the two 
rocks then a larger diameter siphon is required to offset the head loss. The placement of 
the pipe between the rocks is preferred, however, both routes will work. Flow could also 
be controlled through the two notches in the barrier walls that the attractant water flows 
out of. An area would be constructed to corral the fish and a new lifting jib would be 
installed for lifting the fish out. A company in Montana  fabricates all the items that 
would be needed to create the barrier and siphon.  The stream bed at the fishing site 
would require leveling. This siphon is a “test” model and if it worked a larger one could 
be created or more siphons could be added. A larger siphon would be more efficient. A 
method would be devised to “charge/prime” the system and some training would have to 
be given to staff to show them how to do this when needed. The upper end would be 
removable for maintenance purposes. The intake requires a trash/debris screen.  Sediment 
within the confines of the fishing site shouldn’t be a problem.. The barrier wall located in 
the present fishing site would be made from preformed blocks or it could be precast. The 
water would be raised by about 1 foot (30 cm) inside the structure. The structure should 
be sealed but it is not critical that the seal be perfect (must maintain adequate head 
however). Sandy asked if a pool within a pool could be created. Ed said that it is feasible, 
and Pete said that they did the same thing in ’97. Ed mentioned floating traps and that the 
“pool” could be a floating trap. Pete pointed out that it took a lot of floatation for the trap 
used in 1997 in order maintain head pressure (~1 foot, 30 cm). 
 
Roy feels 24” (60 cm) is a little more practical and  was wondering about screening. Pete 
said that screening was not an issue for fish as per his discussion with area habitat 
biologists. Roy indicated that a screen for large debris is required. Roy was also 
concerned about side pressure on the structure because of the strong lateral flow at the 
intake site. On the lower end Sandy was wondering if the out flow is pre-bent or flexible. 
The proposed HDPE plastic is somewhat flexible, but will be pre bent to specification.  
Roy wonders if HDPE is the right choice. He suggested that the use of more conventional 
pipe be considered. Roy also  had questions about the concrete block walls (within the 
confines of fishing site) and whether it is feasible because of access into the site and 
limitations in the size of equipment that could be flown into the site. This is especially 
true for the downstream site. The suggested upstream site would be a little easier to 
access equipment. Roy questioned the practicality of sealing the concrete walls especially 
in light of the unknown nature of the stream bed and the very dynamic nature of the 
stream flow. The flow dynamics will be magnified with input of up to 50 f/c/s 
(4.6c/m/s)of siphon flow. Ed realized that and said the water would be diffused to about 2 
f/s (0.19 c/m/s). before it hit the fishing pool. (Not entirely sure what the flow dynamics 
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will be.) Roy also feels the lifting jib is a good idea as the current one is undersized. Roy 
also feels that more experimentation needs to be done on various things such as nets and 
whether attraction will work in this area. Sandy questioned what kind of monitor would 
be needed to create 50cfs (4.5c/m/s). Roy indicated that it is feasible, but somewhat 
expensive. He feels that the siphon is a decent idea but perhaps not the answer for this 
area. Pete agreed with Roy and brought up his test siphon/trap conducted in 1997. He 
also acknowledged that they had low flow attraction water and thought if more flow was 
delivered the catches may have increased. Pete also pointed out that 50 cfs(4.6c/m/s)  is 
15% of the water flow in the river and when you take that and split it between the two 
notches in the proposed cement wall confinement there remains only 7% of the river flow 
as attraction water. Dan acknowledged that and pointed out that it is a test and this is just 
in the range of what should work.  If it does work in this area then one could adjust it to 
what you need to get the job done. Pete pointed out that this attraction water is already 
competing with the water from the falls and is not sure whether it would work. It was also 
mentioned that at high water the fish can get over the falls. Pete brought up Swede’s idea 
and said that it has minimal licensing requirements as it would be removed every fall. 
Swede had discussed his proposal with a  bridge engineer who supported the idea.. It was 
also noted that Swede’s proposal is mechanical barrier and not a subjective barrier such 
as the attractant water. (It is like a picket  but bigger in scale) There would a 
superstructure that would be lowered in the river with a working platform to 
accommodate the installation of slide pickets within the superstructure.  These conduits 
would conform to the bottom of the river. These pickets would be spaced 1.5 
inches(3.8cm) C to C. The weir could be cleaned of debris by the crew. Ed indicated a 
potential with unbraced pickets, i.e. vibration and bending. He also had concerns about 
the structural integrity of the structure in regards to its total weight and the torque from 
the river flow. Sandy suggested the use of a large mesh cable net c/w with   could tie 
ropes on the intersections that would flap in the current. The tie ropes dangling in the 
river may divert fish. Ed was unsure whether the dangling ropes would serve as a barrier. 
He had never heard of anyone doing that. Dan pointed out in low flow they might not flap 
very well and might not deter the fish. No one knew where to look for info.  
Ed indicated that the dangling chains system used else where had maintenance issues 
(chains getting stuck on the bottom in rocks and maintaining space) and that they are 
usually used in low velocity water flows. It was also pointed out the high cost of the 
chain system. 
Dan questioned whether a fish would swim into a culvert and he had an idea of how to 
move the fish with culverts.  
Blasting the first obstruction at the fishing site was discussed. There were questions 
around the blasting design and the gamble of not doing it correctly.  
Ed thought we should just put something together and see if attraction water works in this 
area and not worry about putting up all this fancy stuff. Ron wants to see if we could just 
put a notch where the attraction water exits to determine if fish will be attracted there. 
Ron questioned the projected Tuya sockeye returns in 2005 ..  Pete indicated that the 
return will be small.  
Sandy suggested the use of the existing box (used in 1997) as the trap, but had concerns 
that it would not be large enough. Ed figured after diffusing the water it should be good 
enough. Dan wondered why we have to float it; why not just set the box on the ground so 
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you didn’t have to float it and put it near the entrance of the fishing pool. Could use a 
jack or pipe to stabilize it. 
Pete mentioned that they had thought of using a steep pass ladder at the pool (present 
fishing site). The ladder would be fed via a sipohon system and suspend from aluminum 
holding tanks off of the rock face. The tanks were to be used as a collection area for the 
fish and also to maintain head pressure. Pete also indicated it is critical to maximize flow 
through the ladder in order to serve as attraction flow. 
Dan pointed out for such a small diameter pipe you need the maximum difference in 
water surface between upstream and downstream side 
ED said you could get a 20 foot section of steep pass fishway section  for about 3000 
dollars (US). 
Ed suggested using two siphons: one to charge the fish ladder, and the second to increase 
flow near the exit of the fish ladder. The second siphon would be independent of the fish 
ladder flow. He said that one must not “blind” your steep pass entrance with too much 
lateral flow.  
Dan asked Roy if he could find out about what kind of forces would be on the hydraulic 
weir. 
Morphline (sp) drip idea (chemically imprinting juveniles) was briefly discussed, but 
dismissed.  
There were questions as to  the best location for the fish ladder entrance. Ed indicated 
that various strategies have been used but in all cases they centre around the areas where 
fish naturally congregate. 
Sandy questioned the flow regime for the ladder. Ed replied that he thought it was 3cfs 
(0.28c/m/s) but wasn’t sure. He will research this. Sandy pointed out that that 3 c/f/s 
probably was inadequate. Ed reiterated that there would be a second, independent siphon 
design to provide attraction flow.  So conceptually one  would still use the 24 inch 
(60cm) pipe to serve as attractant flow.  A second, smaller pipe would be installed to 
service fish ladder flow siphon flow to the mouth of the fish ladder pipe to the head of the 
fish ladder 
Pete indicated that the majority of the fish end up in the pool regardless of what we do. 
(natural rest/holding site). Ed then suggested to adopt the fish ladder approach and 
monitor fish behaviour and catches. Dan suggested that we should provide attraction flow 
in concert with the deployment of the fish ladder. He figures we will need something 
more than just the water from the fish ladder  to attract the fish. Sandy agreed. 
 
For next meeting:  
Ed and Dan will put a sketch together for the steep pass, including flow regimes 
Roy will look at screening 
Swede will give a sketch of his idea and also what kind of equipment is needed to do it 
 
Next call on Jan 31, 2005 10:30 Canadian time (9:30 US) 
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Jan 31, 2005, Conference Call 
Attending: Sandy Johnson, Pete Etherton, Roy McGechaen, Dan Billman, Ron 
Josephson, Cheri Frocklage, Ed Donahue, and Sean Stark 
 
Dan recapped and said he was under the impression that he was to see if he could take the 
idea that Ed had in the previous discussion and scale it back into something that could be 
done by this summer for experimentation. The idea was to see if we could attract the fish 
to an area or box for catching them. Two concepts were submitted by ED (see e-
mailings). Both of these ideas could be built “off the shelf” so to speak. The question was 
raised “could a fish pass be used to get the fish to this collection area/box?” sandy said he 
wanted to discuss Ed’s ideas and Swede’s ideas as well and then hopefully by the end of 
the meeting decide on a path to take. 
Ed explained that he wanted to try an “Alaska steep pass” type fish pass with a flow of 
1/4m/sec (9cfs) for each fish way. Ed figures that, following criteria, you could upwell a 
vertical diffuser up to 1fps. He didn’t look to far into how this box would be supported, 
because he didn’t know if this is the route we would want to take, but he figures if we put 
the denille weir on a float system that slopes of the pass would have to be looked at and 
the capture box would have to be adjustable up to25% - 30%.( and how to adjust for 
those ranges). For the diffuser he figures you could get a meter to a meter and a quarter 
(50 cfs) then position both so there is attraction to the fish way. From there fish will move 
to a fyke or finger weir and into a collection area.  Trash racks would have to be added to 
the intakes. There are lots of different ways and configurations to get the water into the 
area. Could have outside valve structures to control the flow or unseating head valves 
inside the tank. Or run one siphon and have pipes branching off of that. It would just have 
to be transportable and constructible for the crew. Ron did an overview stating what Ed 
said there would be a big pipe providing attractant water and a smaller pipe going into 
your box and out the steep pass which would provide the water for the fish to travel in 
after they are attracted to the area. If this method works it could be easily expandable. 
Ron feels confident that it would attract fish and asked Pete if the only difference from 
what was there before was the amount of water flowing as attractant water. Pete said it 
was. 
Pete asked Ed if he researched what the maximum flow was for us. Ed said he had to 
look at forebay and pool elevation differentials but it appears from what he knows now 
that there would be enough to do it during your normal fishing period but that still has to 
be confirmed.  Dan said that the numbers used were to calculate head were from July and 
that the head increases as the flow decreases in the river. So the differential will increase 
over time. So it looks good. Ed also said an option to would be to have a siphon going to 
one tank (a head tank) up on a ridge and split your pipes off of that.  
Pete asked what the maximum grade for a steep pass was. Ed replied that it can be up to 
33% but they recommend 30%. Sandy wanted to know how to anchor the top ends of the 
pipes. Ed replied it would have to be manta ray (?) or duckbelt anchors or rock anchors. 
Pete pointed out that the rock in the surrounding area might be supporting the 2 big 
boulders.  And said a good route might be thru the deflection weir. Dan and Ed said they 
didn’t see a problem with that at all. Dan said it might make the pipes a bit longer Swede 
said that it might not even make the pipe longer if you moved the box a bit then it might 
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actually even be shorter. Dan just said that he had the box envisioned there because it is 
shallow and easier to set up a tank there. 
Dan asked Ed if he figured if they could build a float for the box and Ed said it could be 
done. With the float the box could be moved over to the east a bit. Ed said a problem with 
the float though is you would have to rig up something that could handle the variants in 
the water surface levels through out the year. 
Swede didn’t figure support for the tank would be a problem. 
Roy wanted to mention some problems with the top end of the siphons. He wanted to 
point out that the river flow is clock wise and 90degrees to the mouth of the siphons. Roy 
said that a structure would have to be made and fastened to the rock but he wasn’t sure it 
was even safe for a diver to be working there. He visualizes a box of some kind lying 
along the water line (underwater though) with valves on the end that could maintain a 
constant flow of water. He figures the entrance way would have to be at least a half meter 
deep at the lowest stage of water. Ed agreed and said the first section of pipe could be on 
a skid and it is cable anchored. Problem with that though is the cables are in the water 
and they can grab things as well. Dan commented that this is an experimental set up so 
some of the design features will be less than perfect and if it works then worry about 
beefing it up.  Roy said yes but we also have to plan for things that could be obvious 
failure and he sees that the top end could have some problems because of the high flow 
rate of the current. Dan agreed and said those currents could also change through out the 
summer. 
Roy wanted to know what the drop in water elevation at the top end over the course of 
the season? He asked if it was a few feet. Pete responded in some years it does last year it 
did for sure. 
Roy wanted to point out that we are installing at higher water and working to a low and 
you have to take that into consideration when building. 
Swede wanted to point out that if we are building for experimental then going through the 
boulders is going to be kind of expensive there is a lot of debris and you will also have to 
lift the water higher than if you went through the deflection weir area. 
Roy agreed.  
Swede was wondering how much water you needed to keep sucking air down the line. 
Ed recommended putting an anti vortex shield at the mouth of the pipe and Roy said 
some kind of pump would have to be built to remove the air to maintain prime. 
Sandy asked if we were in agreement that the line should be moved over and goes 
through the deflection weir. Roy agreed and said that we should look at the site again to 
see if that is the best place to go. So sandy asked if that changes the configuration of the 
steep pass and the fish collection boxes. So the steep pass would be coming off the sides 
of the box instead of the front. Ed asked from a fisheries perspective where do you want 
the water to go? It can be made to go anywhere. Where do the fish congregate? That is 
where you want the water to come out. Sandy wants to if the fish collection box could be 
designed to have the steep pass on either side of it? Ed says yes it wouldn’t matter. 
Ed asked if everyone subscribes to Fish pass on the WWW? He mentioned it as a 
resource. 
Roy wanted to know when the snow would be gone to take a look at the site. Cheri said 
not earlier than April/May. You can go in earlier but the ice is way too thick and rock is 
falling. 
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Swede pointed out that there are a lot of pictures out there already. Dan said he has an 
awesomely beautiful picture of the exact section that Swede is talking about for running 
the pipe down (and he sent it to us). Ron agrees that he could see a lot of use in to going 
to see the site one more time but was wondering if there would be enough time to see the 
site and then draw up a contract and put it out to bid before the season starts? Roy 
thought it should be doable. The separate pieces should be able to order in advance then 
all you would have to do is find a contractor to build it. 
Roy said he wasn’t clear on what the bottom end was going to be and he was wondering 
if he could get a representative picture of what it was going to be so he could get an idea 
on what it was going to be. He was looking for details. Ron and Roy thought that we 
were settled on going with the attractant water but sandy mentioned that we still have to 
listen to Swedes idea. 
 
Swedes idea was to build a fixed place weir (cost $300,000 CAN) and was not sure 
where it would be anchored and the angle of it. The longer the weir the less water it 
displaces and the less force on the weir. His diagram showed the truss that goes across 
with the walkway and the hydraulics. The weir would be rod that could be lowered and 
then pickets that slide in the rods to seal off the bottom. This also does not include an 
area to trap the fish it just gets them over there. Pete said it wouldn't be too much to build 
an area to hold the fish. Dan asked if this could be raised high enough so it could not be 
hit by debris. Swede said that was how it would have to be built because of in the spring 
when the ice lets go it would get ruined. He also mentioned that is a concern for the 
siphon as well. The amount of ice that comes down is tremendous and it piles up on the 
will shoot through the two rocks and plug up. Sandy wanted to know the weight of the 
truss but Swede didn’t know what it would be. Swede figured the heaviest part wouldn’t 
be the truss but the weir itself because of all the steel going into that. It would also be 
braced upstream with cables if you’re worried about pressure. Pete wanted to know if  
You could just put the main structure in then have crew put the conduit in one at a time 
after the main structure is in the water. Swede said yes but it would be more work. Pete 
said that is how we normally do weirs anyway... Ron was concerned about strength of the 
weir and with the rods you would have to have a big inside diameter to slide the pipes 
down but then you have narrow gaps between the rods for water to go though or the gaps 
at the bottom where the rods end and conduit come out would be to thick or would splay 
out. Pete mentioned that with all the weirs we have to put Vexar® for a seal along the 
bottom.  Swede pointed out when the weir goes down the left side would hit quickly but 
the rods in the center would be longer so that the difference from the rod ends to the 
bottom would always be no more than 18 inches. The conduits would have a stopper to 
keep them from falling out if you lifted the weir mechanically. 
Sandy asked if you have the pipes hanging off of one side like that you would have a lot 
of stress and twisting wouldn’t you? Swede said every piece of steel would add some 
strength but the truss would have to be looked at for design. 
Roy said he didn’t know what to say it looked like it need more engineering needed on 
this design and if we are working on experimentation work, this might not be the answer 
right now. He still visualizes a net stretching across the river from the boulder near fish 
collection area. And realize that the net is going to be sacrificial that stuff might wreck it 
or take it out. Anything that involves fixity or backing up of the river is an area that we 
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can’t afford to go into. He really feels it would be valuable to go into the sight and take 
another look. He also brought up the idea of a false reef to fool the fish into going into the 
area that we want them into. Sandy also said that the weir might be a good idea for the 
upper site.  Swede said that if you go upper site you are going to need a bridge and the 
truss can double as one. Swede wondered what we were using fore diameter of siphon. 
Ed was looking at friction factors in the pipe. He wanted to be about a meter-meter and a 
half and if we went plastic we could go a bit smaller in diameter. Smaller diameter is a bit 
more cost effective for transporting as well and that is the route he would go. Dan said 
that in July the drop in elevation it was 3.5 to 4 and in Aug it was a little bit more than 
4m difference 
Dan thought you could use an inset to go in between the anchors of the deflection weir 
and build an anchor that could just slide into the bracket for the deflection weir. 
. Swede wondered how much water comes through a siphon pipe. Ed said he can figure 
out how much goes through a pipe in a program called flowmaster he estimated a 28 cfs 
with a 9 foot drop on 18 inch pipe and if we went to 24 inch then it would be 60 cfs. 
Ron said it seemed like an agreement on the steep pass method and Pete said it wasn’t a 
consensus here. He had concerns that it was only a partial barrier and was wondering how 
many fish it would attract. Pete says it will catch some fish but will it catch as many as 
they need or would the waters from the falls overpower the man made attractant waters. 
Ed said this wasn’t a permanent solution but more of a test to see if it would work.  Pete 
said he realized that but if it doesn’t work the next step would be too look at a mechanical 
barrier and why not just go for the mechanical barrier right off? Sandy said both solutions 
seem to propose that the lower site is going to be the catch site so that maybe we should 
look at health and safety issues for there. 
Dan said that the siphon doesn’t presuppose that the siphon makes it the attractant site but 
that will the siphon work to attract the fish over to a ladder if that’s what we use. Swede 
mentioned that the initial plans for a fish ladder along time ago said that the attraction 
water would be plenty enough and that they weren’t using near the amount of water. 
Dan said why don’t we grab more river water at high water by using the deflection wall 
and take out a board and funnel that for more attraction water. When Ron was talking 
about a consensus is what we could do this year to create tool to guide us for an ultimate 
solution, whether that be a fish pass or plain blasting. He was wondering if everyone 
agreed that the main thing we were going to try this year was putting in a box and siphon 
and see how that works. 
 
Sandy asked if what Ron just summarized seriously affected anybody. Dan said he and 
Ed shouldn’t be a part of this decision process. They will supply engineering support but 
it is not their money and the decision should not be up to them. 
Sandy feels that the siphon box is a step in the right direction  
Looking at the aerial picture of the falls and the deflection weir Ed felt that that would be 
a good attractant point you could run a pipe from the weir to the ramp and it would be a 
good attractant point. Dan said you would take some of the boards out of the weir to let 
the water through into a trough or some kind of collecting area and then down over the 
edge. And that would add some more attractant water flow when the water is high it 
would add some attractant and when the water drops you don’t need the extra head. 
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Sandy also pointed out you could catch water at the lip of the falls and take it across to 
wherever you needed it once the diversion becomes dry. Dan figures once the deflection 
weir becomes dry that the flow will be such that you may not even need it but that could 
be part of the experiment. 
Sandy wanted to know if anyone knew how much attraction flow is needed to work with 
a steep pass., was it 9 cuffs? Ed said you would run that minimum and run your main 
attraction underneath with a diffuser to get them to see the ladder entrance. Dan said that 
way you don’t have to build the ladder to be able to hold 50 cuffs but you can still have 
all the attraction water there if needed. 
Ed wanted to know what would happen if you channeled to the left and just let some 
water spill over the crest but you have to be careful because you don’t want to blind 
you’re attraction water completely. Dan said his idea was to take the water and control it 
right away not just let it spill over. Swede said that the previous contractor had it figured 
out that all the fish would go up the ladder eventually and it wasn’t as much water as we 
are talking about. He said that all we want the fish to do is go up eventually. Ed agreed 
and said that they will find a way up eventually if not over the falls then up the ladder. 
They might even fall back over the falls again. Pete pointed out that at high waters (like 
the photo) that the falls are only a partial barrier. It might actually be better to bleed some 
water off the falls to create a barrier. 
Sandy said that he thought we should decide to go with siphon for this year if people can 
live with that and he didn’t know if this auxiliary water was something we should go with 
this year but keep it in mind if it is needed. Dan was wondering if there was a way to put 
a fishing site up stream to see how many fish we don’t attract. Pete said he could 
probably find an area to throw a net but couldn’t think of one off hand. Cheri pointed out 
that you could do it with aerial flights they are easy enough to see. 
Roy asked that wouldn’t you have to count how many fall back into the Stikine. Pete said 
yes and we have done that in the past with radio tags and that all the radio tags did fall 
back into the Stikine. Ron pointed out that we can use post season analysis to see how we 
did as well. Dan said we need to find a way to make sure they are not drifting back. Cheri 
said that locally they could just ask the upper river fishermen because the Tuya fish are 
usually identifiable (usually more battered). Dan also mentioned spaghetti tags because 
they’re cheaper.  
Sandy wanted to know what had to be done to re jig it around the boulder and get some 
cost estimates. Dan wanted to know who was going to be putting it together him or Roy. 
Roy said he would need a little more detailed information especially on the bottom end of 
the siphon and what is envisioned there. He would also have to check to see his resources 
but thought he could probably create drawings for the pieces and arrange for construction 
but he still saw a strong role for Dan. Ron felt it would be good to meet in person to try 
and work some stuff out. Perhaps they could meet at another meeting to try and save 
money (Portland was picked). Dan said if we do the meeting that the drawings should be 
done to 15% complete and a little more nailed down. Roy wanted to know if construction 
had to be done in Canada? Dan said it might be cheaper just because it would have to be 
built in Seattle then shipped up, but there might be some fabricators in Alaska that could 
do it. Roy asked about Whitehorse and Swede said pretty much anything you want. 
Sandy wanted to know how much time he needed for the next drawings and Dan said two 
weeks but doesn’t want to commit to anything less than that cause he doesn’t know Dan’s 
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schedule. Swede offered his services because he has been there a lot and would know of 
any little details.  So Ed and Dan are going to re work the concept so it is moved to river 
right a bit and send some drawings so everyone can look through and move to 10% 
design and a possible sit down meeting with Roy’s group and them.  
The  next conference wasn’t scheduled  
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6.2 Appendix 2: Topographical map of the Tuya fishing area 
Lower Site plan of the Tuya River. 
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Upper site plan of the Tuya River. 
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6.3 Appendix 3: Tuya River flow measurements 
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6.4 Budget Summary 

Name of Project: Tuya River Fish Harvest (TSB01) Page 1 of 1

Time frame: 06/28/04 to 04/18/05
mm / dd /  yy mm / dd /  yy

Labour
Wages & Salaries

Position # of crew
# of work 

days hrs per day rate per hour

 Total   (PSC 
+ in-kind + 
cash) 

 In-Kind     + 
Cash 

 PSC 
Amount 

Actual Exp - 
PSC

DFO Senior Engineer 30 12,000         12,000                -              
DFO Biologist 30 7,500          7,500                  -              
DFO Administrator/researcher 30 6,000          6,000                  -              
Tahtan First Nations 15 3,000          3,000                  -              

-              -                     -              
-              -                     -              
-              -                     -              

Person Days (# of crew x work days) 105             sub total 28,500         28,500                -              

Labour - Employer Costs ( percent of wages subtotal amount ) 
rate 10% sub total 2,850          2,850                  

Subcontractors & Consultants # of crew # of work days hrs per day rate per hour
Tahltan First Nations ~7 245 8 23 45,000         45,000         41732.25
engineer 1 3.5 8 100 3,000          3,000          3312.98
surveyors 2 10 8 62.36875 9,979          9,979          

-              -              
Insurance if applicable rate 0% -              -                     -              

sub total 57,979         -                     57,979         45045.23

Volunteer Labour # of crew # of work days hrs per day
Skilled -              -                     
Un-skilled -              -                     
Insurance if applicable rate 0% -              -                     -              

sub total -              -                     -              

Total labour costs 89,329         31,350                57,979         45,045            

Site / Project costs Detail (use additional page for details if needed )
Travel (do not include to & from work) survey crew travel, some helicopter charter 5,440          5,440          3444.1
Small Tools & Equipment -              
Site Supplies & Materials groceries and camp gear for field crew 23,997         23,997         1863.25
Equipment Rental truck and van rental, insurance mileage fuel 13,000         13,000         
Work & Safety Gear safety gear 500             500             
Safety Training & Supplies -              
Repairs & Maintenace -              1011.15
Permits -              
reports and blue prints report with recommendation and blue print designs 11,000         11,000         10000
lodging accomodation for committee 7,513          7,513          
Technical Monitoring -              
Other site costs ~ 14 hr helicopter charter at $880/hr 13,720         13,720         8367.3

Total Site / Project Costs 75,170         -                     75,170         24685.8

Project Total 164,499       31,350                133,149       69,731            
$50,102.97 refunded April 18/05

$13,315  not deposited by PSC
$63,417.97  
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Detailed expenditures (page 1 of 5) 
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Detailed expenditures (page 2 of 5) 
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Detailed expenditures (page 3 of 5) 
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Detailed expenditures (page 4 of 5) 
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Detailed expenditures (page 5 of 5) 
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