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Executive Summary 
 

Funds received from the Northern Fund (NF) of the Pacific Salmon Commission (PSC) 
to provide fish passage around a Tuya River fish passage barrier that resulted from a 
landslide in the spring of 2006 were expended from January 2008 to December 2008.  
The funding package also provided the resources to conduct field projects to collect and 
sample some returning sockeye salmon for baseline biological information (stock 
identification, age size, gender) to compare and complement the existing data base for 
this population of sockeye salmon. Some funding was assigned to support the work of the 
Tuya River steering committee (TRSC) in the execution of its duties; specifically, to 
develop a strategy to harvest up to 80 per cent of the sockeye entering the Tuya River.  

After thorough discussion, including input from engineers and biologist external the 
TRTC, it was recommended to use explosives, with a strategic blast patterns/design, to 
provide fish passage around the recent landslide.  A contract with a statement of work 
reflecting the blast strategy was distributed for competition and won by Ampex Mining 
LTD of Whitehorse.  Concurrent with the TRSC discussion and contracting 
arrangements, a Canadian Environmental Assessment Act (CEAA) review was conducted 
resulting in the project receiving an authorization to proceed; approval was also granted 
by the B.C. Ministry of Environment. 

The original plan to conduct the project in March and April of 2008 was abandoned due 
to the difficulty encountered with extreme ice formations and very active valley walls 
depositing rock fall along the access trail leading from the living quarters to the blast site. 
The project resumed on 24 October, 2008 and was completed on 07 November, 2008.  A 
five person crew succeeded in removing approximately 150 m3 (164 yd3) of rock by 
conducting a series of 12 blasts episodes over a 9 day period. The original plan to remove 
200-300 m3 (218-328 yd2) was adjusted downward in light of onsite assessments as the 
project proceeded. The blasting resulted in diverting an estimated one third of the flow 
through the newly created blast trough. The water velocity through the site was 
approximately 3.6 metres/ second (12 feet/sec). A fair measure of fractured blast rock 
remained embedded at the blast site. It was rightly assumed that the embedded blast rock 
that remained would be dislodged during the spring freshet as confirmed by a field site 
assessment conducted in July 2009. 

The mitigative measures to minimize fish mortality by fishing baited Gee minnow traps 
and moving the catch downstream beyond the impact range of the blasting activity,  
yielded a catch of zero(0) fish. Sixteen traps were fished for a total of 36 hrs preceding 
the blasting activity.  No fish were observed along select river bank sites near the project 
site. 

A field trip was conducted from 23-26 July 2009 with the two fold objective of a) 
assessing the efficacy of the fish passage blasted in the autumn of 2008, and b) to collect 
baseline biological information from a random group of returning Tuya sockeye.  An 
aerial survey flown on the 23 July resulted in an estimated count 1000-1500 sockeye 
observed above the blast site; no fish were observed below the blast site.  Past aerial 
surveys done in 2006-08 (post rock slide event) showed that all visible fish were holding 
below the blast site. Previous to 2006, and before the rock slide event, a relatively small 
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measure of fish were observed above the blast site; however, the majority of fish were 
located below.  Both sockeye, Oncorhynchus nerka, and Chinook salmon, Oncorhynchus 
tshawytscha, were captured in a gillnet set above the blast site. A second net set below 
the blast also yielded a catch of sockeye and Chinook (several pink salmon, 
Oncorhynchus gorbuscha, were also caught at this site; no pink salmon were caught in 
the net set above).  A total of 214 sockeye was caught and sampled for age, gender, size, 
and stock identification information. (Note: a field trip to collect baseline information 
was also conducted in July 2008. A total of 280 sockeye were caught and sampled for 
biological characteristics as listed above.) Concurrent with the sampling activities, 
sockeye salmon behaviour at the blast site was observed for 30 minutes/day from 23-26 
July to visual assess fish movement through the site.  Of the 396 sockeye observed 
breaching (jumping) at the site, approximately 25 per cent succeeded in negotiation 
passage upstream. The majority of the fish used the original river channel as a route 
upstream vs. the newly blasted channel. It is unknown, and probably not measurable, as 
to the number of breaches (or attempts) the average fish would engage in before 
succeeding. Further, it cannot be stated with certainty that all the fish succeeded in 
negotiating this section of the river. 

In light of the aerial survey, gillnetting activity and shore based observations, however, 
that showed: a) all of the fish observed in the aerial survey were above the blast site; b) 
gillnet catches were taken above the blast site; and, c) fish migrating through the blast 
site, it may be fairly concluded that the project succeeded in its objective of providing 
fish passage beyond the point of the 2006 landslide. It is prudent to acknowledge, 
however, that the new flow regime created by the blasting exercise serves as an 
impediment to unfettered entry of migrating salmon to sites above the blast zone.  
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1.0 Introduction 

1.1 Project 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., Figure 1. 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, specifically Tuya Lake, is a major component of the Pacific 
Salmon Treaty’s joint Canadian/US transboundary river enhancement programme.  The 
programme commenced in 1990 and since its inception has provided Canadian and US 
fisheries with an average of 24 per cent of the combined catches, Table 1.  Because the 
existing fisheries cannot harvest a 100 per cent the of the Tuya bound sockeye due to 
management regimes centred on the escapement requirement of wild sockeye salmon, 
and because the Tuya sockeye that “escape” commercial and First Nations nets and enter 
the Tuya River do not contribute to future year’s production, terminal fisheries were 
prosecuted within the Tuya River to harvest these surplus fish. Most of the terminal 
fisheries were licensed under an Excess Salmon Spawning Requirement (ESSR) licence.  
The fisheries, unfortunately, had limited success. In most years the expenses exceeded 
the fish sales. Furthermore, the terminal fisheries failed to catch all of the fish which 
resulted in Tuya sockeye migrating out of the Tuya River downstream as far as sites 
located on the US side of the international boundary bisecting the river approximately 
210 km downstream. Many of the scarred (some characterise it as mutilated) out migrant 
sockeye were harvested in First Nations and commercial fishery.  As a result many 
members of the First Nations and others expressed concern about the plight of the fish. 
Their arguments were both ethical and biological in nature: ethical on grounds that the 
fish could not return to the lake to spawn resulting in the mutilation of many, probably all 
the fish; and, biological on the grounds that these fish may utilize spawning grounds 
occupied by wild fish resulting in cross breeding of two distinct stock groupings.  
 
Table 1 . Tuya Lake sockeye fry releases, survival and harvest, 1991-09. 
T ab le  1  .T u ya   Lak e  s oc ke ye  fry  re leas e  and  a du lt p ro duc tio n , 1991 -09 .

T uya  sk  as

B roo d /C a tc h fry  re lea se #  fry E s tim a ted  T o t F ry  to  A du lt E s tim a te  S oc k eye  E S S R E S S R as  a   %  o f U S

Y ear ye a r re le as ed P ro duc tion S urv iva l to  the  T uya  R ive r H arves ts a )
H /R and  C an  C a tch c )

1 991 19 92 1 ,632 ,0 00 435 34 2 .6 7%

1 992 19 93 1 ,990 ,0 00 601 00 3 .0 2%

1 993 19 94 4 ,700 ,0 00 507 64 1 .0 8%

1 994 19 95 2 ,267 ,0 00 422 21 1 .8 6%

1 995 19 96 2 ,474 ,0 00 371 73 1 .5 0% 1 104 0 .00% 1.19 %

1 996 19 97 2 ,561 ,0 00 492 08 1 .9 2% 1 0239 216 2 .11% 1 0 .18%

1 997 19 98 4 33 ,000 763 7 1 .7 6% 7 917 201 5 25 .45 % 3 4 .39%

1 998 19 99 1 ,603 ,0 00 480 16 3 .0 0% 1 3066 610 3 46 .71 % 3 9 .13%

1 999 20 00 8 67 ,000 112 74 1 .1 4% 5 110 282 2 55 .23 % 2 4 .80%

2 000 20 01 0 8 788 128 3 14 .60 % 4 8 .12%

2 001 20 02 0 2 5920 400 1 .54% 3 4 .95%

2 002 20 03 1 ,124 ,0 00 2 2480 2 .0 0% 1 0300 241 8 23 .48 % 2 8 .71%

2 003 20 04 2 ,400 ,0 00 4 8000 2 .0 0% 2 1023 703 1 33 .44 % 1 7 .16%

2 004 20 05 3 ,200 ,0 00 6 4000 2 .0 0% 2 128 167 5 78 .71 % 3.92 %

2 005 20 06 2 ,100 ,0 00 4 2000 2 .0 0% 1 650 148 8 .97% 1.35 %

2 006 20 07 1 ,201 ,0 00 2 4020 2 .0 0% 1 0000 0 0 .00% 1 5 .57%

2 007 20 08 1 ,500 ,0 00 3 7800 2 .0 0% 7 200 150 0 .00% 1 8 .75%

2 008 20 09 8 32 ,000 3 5000 1 .3 0% 1 0200 108 9 10 .68 % 3 8 .03%

2 009 20 10 1 ,15 0 ,00  b
4 2400 1 .3 0% 1 2100 1793 13 .18 % 2 6 .40%

Avg 22 .44 % 2 4 .39%
a ) E S S R  (exce ss  to  s a lm on  spa w n ing  requ irem en ts ) fish e ry  loc a ted  on   

th e  T uya  R ive r, app roxim a te ly  3 00  m e tres  from  its  m ou th  (2005 -07  h a rve s t inc lude  on ly  s am p le  fis h

2 008-09  inc luded s  s am p led  fish  a nd  fish  ha rves te d  in  a  tes t f is he ry  be low  the  m ou th

o f th e  T uya  R ive r: 960  s k  in  2 008 ; 1 ,50 0  s k  in  200 9 )
b ) re leas e  s c hedu led  fo r m id  Jun e  200 9  (es t su rv iva l, 200 2 -0 6 )
c ) p res en te d  as  a  pe rcen tage  o f c a tc h  o f S tik ine  o rig in  s oc ke ye . D oes

n o t in c lud e  E S S R  ca tc he s  tak en  a t the  m ou th  o f th e  T uya  R ive r  
 



 3

Studies to investigate both potential harvest methods in the Tuya River and to study the 
behaviour of out migrating (dropouts that attempted to ascend the River) Tuya sockeye 
were started in 2004 and funded by the Northern Fund under the auspices of the Pacific 
Salmon Treaty.  The latter study was conducted by ARC Environmental Consultants Ltd.  
The observations from the study indicated that the out migrating Tuya River sockeye did 
not reproduce and hence did not compromise the genetic integrity of the wild Stikine 
sockeye. (ARC Environmental, 2006).    The study to develop harvest techniques resulted 
in a recommendation to build a fish trap based on a siphon system, (DFO, 2007). The trap 
was first deployed in 2005, but due to trap design, failed to catch fish in the numbers 
expected.  The trap was modified over the winter of 2006 and was ready for deployment 
in June of the same year. 
 
In June 2006 a major rock slide occurred at the Tuya River fishing siteError! Reference 
source not found.. This resulted in abandoning the trapping project due to a major 
change in river flows that were no longer conducive to the trap design.  Furthermore, the 
recognition of potential acceleration of additional rock slides and, therefore, a magnified 
health and safety risk to Tuya River field and construction staff, contributed to 
abandoning the original trapping project as well.   
 
 Several meetings of the TRSC were convened and several field trips were conducted 
post June 2006 through till late into 2007 to reassess the challenges and develop a new 
strategy to harvest inriver Tuya River sockeye.   The TRSC recognized that little could be 
done in regards to the development and placement of a structure in 2007. The committee 
decided to focus on the design of a fish trap at a protected area above the rock slide site. 
Indeed, the efficacy of the new site was based on the provision of fish passage around the 
rock slide. As such, the TRSC engaged in fish passage design, permitting, and timing of 
the project for most of the 2007 season and concluded a plan to conduct the project in the 
late spring of 2008. (The details of the activities are summarized in DFO’s report to the 
Northern Fund, DFO, 2007).  
 
This report summarizes the fish passage project prosecuted in 2008 and the efficacy of 
same as determined by a 2009 field trip study.  The report also summarizes the results of 
fish sampling activities to collect  age, size, gender, and stock identification dynamics of 
the returning sockeye. These data were added to the historical data base to complement 
and compare biological characteristics of returning Tuya River sockeye. 
 
  
1.2 Objective and Scope 
 
The primary objective was to prosecute the plans developed by the TRSC post June 2006 
through till 2007 designed to provide fish passage around a Tuya River fish passage 
barrier located just upstream from the mouth of the Tuya River, (Figure 2).    Fish 
passage is key in the in facilitating the long term goal of delivering fish beyond the 
barrier to a site conducive to the safe and efficient harvest of up to 80 per cent of the 
sockeye entering the Tuya River.  It is anticipated that the new harvest site (site 2) will be 
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located near the existing field camp quarters, approximately 800 metres upstream from 
the mouth of the Tuya River, (Figure 2). 
 
 

 
Figure 2.  Overview of the Tuya River showing various reference points. 

 
 
The second objective was to assess the results of the project; specifically, to determine 
whether the activity succeeded in the provision of fish passage.  
 
The third objective was the collection of age, gender, size, and origin of a representative 
sample of sockeye entering the Tuya River.  
 

2.0 Methods 
Methods germane to requisite permitting and consultation, fish passage work, and fish 
salvage exercises are described below.  
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2.1 Permitting, Licensing, and Consultations 
 
DFO recognized that the detonation of explosive and deposition of blast rock into the 
stream bed may result in some fish mortality and have an impact on fish habitat located 
immediately below the blast site.  This acknowledgement, specifically the potential for 
the destruction or alteration of fish habitat, and destruction of fish contravenes section 35 
and 32 respectively of the Fisheries Act.  As a result a Canadian Environmental 
Assessment Act review (CEAA) was triggered as required under the Fisheries Act. The 
review required that the proponent, DFO-Stock Assessment Branch, provide a proposal 
summarizing the project’s activities to the lead agency, DFO- Oceans, Habitat and 
Enhancement Branch (OHEB), charged with the administration of the CEAA.  OHEB is 
responsible, inter-alia, for the management of fish habitat and gain their authority under 
the Fisheries Act.  
 
Under the auspices of the CEAA, the project proposal was sent to the appropriate federal 
and provincial agencies via a web-based process for review and comments. The agencies 
were requested to respond within 22 working days.  The two principal agencies included 
Transport Canada, specifically the navigability unit, and the British Columbia Ministry of 
Environment, specifically the ecosystem management section.  A copy of the proposal, 
with a covering letter soliciting comments within 22 working days of receipt of same, 
was mailed to the chief of the Tahltan First Nations, the chief of the Iskut First Nation, 
and the president of the Tahltan Central Council.  
 
With respect to the British Columbia regulatory bodies, specifically the Ministry of 
Evironment,  a notification of works or changes in and about a stream to restore fish 
habitat was provided.  No further provincial process was required in B.C. because their 
regulation exempt instream work that provides for fish habitat improvement from a more 
robust review.   
 
The permit to blast (magazine licence) was acquired from the Mineral and Metals Sector, 
Explosives Regulation Division of Natural Resources Canada. The permit was issued to 
Mr. Jan Martennson, president of Ampex Mining and general contractor for the project.  
Both Mssrs. Martennson and Kirk Seeton, site foreman, were in possession of valid 
blasting licenses, and both possessed active shift boss tickets.  
 
A notice to airmen (NOTAM) was issued by Nav Canada for a 20 day period 
commencing on 27 October and ending on 15 November, 2008.  The NOTAM indicated 
the precise location of the blast site and included a debris zone of one (1) nautical mile 
(1.7km) and a blast zone of 1,000 feet (303m).  
 
 

2.2 Fish Passage Construction (blasting) 
 
On 24 October 2008 a three person crew arrived at the site in advance of the drilling and 
blasting crew to winterize the living quarters and to prepare the blast site for equipment 
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delivery.  The crew also dewatered the blasting site by installing a deflection weir.  This 
apparatus was designed and built in 2004 to protect the fishing eddy located immediately 
downstream from the weir, (Figure 3). 
  
The general contractor and his five man crew arrived on 27 October 2008.  An A-Star 
Eurocopter model 350 BA with a pay load of 920 kg (2000 lbs) facilitated the 
deployment of gear and equipment to the site using a long line measuring 33 metres (100 
ft) (several internal loads were also used).  All the gear and equipment was transported by 
three ¾ tonne pick up trucks, two of which pulled a loaded trailer, from Whitehorse, 
Yukon Territory to a staging area on the Telegraph Creek road, located approximately 2 
km from the work site. The gear and equipment consisted of the following. 
 

• Two, Gardner Denver Jack-leg rock drills (for angle or horizontal drilling) 
• Two, Atlas Copco pneumatic plugger rock drill (for vertical drilling) 
• Gardner Denver slusher (used to remove remaining blast rock from drilling site) 
• 180 CFM compressor (used to service the drills; operated at 115 PSI. note: the 

compressor was ‘stripped down’ in order to lighten its gross weight to 
approximately 900 kg:  the maximum haulage rate of the helicopter.) 

• two, 200 litre drums of diesel fuel 
• one, 200 litre drum of heating fuel 
• 12 cases Geldyne explosives, 140 sticks per case measuring 24 X 200 mm 
• 200 Handidet 5M detonators (25/500ms) 
• 30 prima fuse (shock tube) assembly 
• 12 safety fuses (burning at approximately 7.5 mm/sec) 
• 1200 kg groceries and personal gear 
• 500 kg of miscellaneous tools 
• 50kg magazine box (container to house explosives, built to regulation standards) 

 
Drilling and blasting commenced on the afternoon of the 27 October.  The blasting plan 
consisted of drilling a pattern of 3.2 to 4.4cm (1.25-1.75”) diameters holes to depths 
between 1-2.4 metres (3.3-8 ft) with varied spacing between holes dependent on the 
strategy of each blast event.  In general the spacing between drill holes was approximate 
0.5 metres (1.6ft).  The drilling angle varied between vertical and horizontal, again 
dependent on the strategy of each blasting event.  
 
Several sticks of Geldyne explosive measuring 24 by 200 mm (1 by 8in)were inserted in 
each drill hole.  The first stick, initiator, contained one blasting cap (handidet detonator, 
c/w 25 millisecond delay) connected to the main detonation site via a 5 metre (16ft) 
shock tube. (There was several drill holes connected to the main detonation site for each 
blast event.) The balance of the sticks inserted were broken or deformed in order to better 
facilitate the tamping of the explosives in each hole. Each hole was considered prepared 
for blasting when the tamped explosives completely fill the drill hole.  When all the drill 
holes were loaded and prepared for detonation, all of the crew, save the blaster, retired to 
a protective area located approximately 200 metres (656 ft) downstream from the blast 
site.  A horn was sounded at the moment the four minute fuse was ignited thus alerting 
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the crew of blast. The blaster retired to a protective area located approximately 50 metres 
(164 ft) from the blast site. 
 
The overall blasting design called for several blast events staring at the downstream 
section of the blast site and working upstream to just behind the deflection weir.  In 
general, each blast was relatively small in its impact in order conform to proposed shape 
of the blast as well as adhering to the blast permit that limited the impact of each blast 
event,  Fig 3. A slusher (200 kg bucket mounted on steel cable and powered by an 
hydraulic winch) was used on occasion to clear blast rock from the site in preparation for 
subsequent blasts. 
 
All crew members wore protective clothing and boots. Hearing and eye protection were 
also donned.   Only two crew members (foreman and his assistant) had keys to access the 
explosives and blasting caps, which were stored in separate, individual magazine boxes.  
The magazine boxes were located near the sleeping quarters, approximately 800 metres 
(2,642 ft) from the blast site.  Only the required amount of explosives and blasting caps 
for each day’s activities were packed to blast site.  The explosives and blasting caps were 
transported separately to the blast site. (The explosives and blasting caps were stored in 
separate vehicles while in transit from Whitehorse, where they were purchased, to the 
Tuya River camp. The two items were flown on separate flights from staging area, 
located on the Telegraph Creek road approximately 2 km from the site, to the Tuya 
camp.)  

2.3 Project Efficacy 
 
A two person crew conducted a study to assess the behaviour of returning sockeye and to 
determine whether the blast configuration succeeded in changing the river hydraulics to 
accommodate the passage of salmon.  The study was done over a five day period 
commencing on 23 July, 2009.  One gillnet was set below the blast site; a second above 
the blast site.  An aerial survey was conducted to count the number of sockeye located 
below and above the blast site. The crew observed the migration behaviour of salmon at 
the blast site for 30 minutes/daily.  Records were kept of the number of attempts 
(breaches) salmon made to ascend beyond the blast site, and the number of individual 
salmon that succeeded.     

2.4 Fish Salvage 
 
A total of 16 Gee minnow traps, baited with salmon eggs collected from the local food, 
social, and ceremonial (FSC) fisheries located 20 km (65 ft) downstream from the Tuya 
River, were fished from the 25-27 October, 2009.  Stream side surveys were conducted 
along the east bank of the Tuya River for approximately 300-400 metres (328-437ft) 
upstream and downstream from the blast site to identify and count both adult and juvenile 
fish.  
In addition, six Gee minnow traps were set and fished from the 18-20 March, 2009 
during the spring time attempt at prosecuting the blasting project. 
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2.4 Biological Sampling 
 
Age, gender, size, and stock identification (based on thermally marked otoliths) from 
inriver Tuya River sockeye was collected on the 26-29 July 2008, and from 23-27 July, 
2009. Fish were caught using both gillnets and by snagging.  In 2008 only one net was 
deployed below the blast site; in 2009 a net was fished both above and below the blast 
site.  
 

3.0 Results 
 
The requisite licenses and permits were acquired, including consultation with chief and 
council and other members of the Tahtlan First Nations.   The drilling and blasting crew 
succeeded in their assigned objective.  Fish trapping to collect and salvage fish inhabiting 
waters adjacent to the blast site was conducted, as was the collection of a sample of 
returning adults to assess same for baseline biological information.  The blast site was 
surveyed in 2009 to determine the efficacy of the project; specifically, to determine 
whether the reconfiguration of the flow that resulted from the blasting project resulted in 
the provision of upstream fish passage. 
 

3.1 Permitting, Licensing, and Consultations 
 
Two responses were generated by the CEAA review process. Transport Canada 
expressed concern about the effects the blasting would have in regards to the boat usage 
on the river.  Tahltan Central Council, representing the chief and councils of both the 
Tahltan First Nation and the Iskut First Nations, articulated concern about the potential 
negative effects of the overall enhancement project.  The concern was both ethical and 
biological in nature. Ethical on the grounds that returning Tuya sockeye cannot access 
Tuya Lake to spawn and are held back due to a series of velocity barriers and a waterfall; 
biological on the grounds that Tuya sockeye entering and subsequently exiting the river 
may spawn with the riverine sockeye population located downstream from the site. Of 
interest to note was the absence of comment from any British Columbia regulatory 
agencies or NGOs. 
 
Transport Canada was advised that although the upper Tuya River from Tuya lake 
downstream, approximately 150 km, is navigable, the lower 10 km that includes the 
proposed blasting site is not due to a 11 metre chute falls falling at an approximate 700 
angle.  In light of the explanation, Transport Canada had no issue or concerns with the 
project.  
 
DFO, the proponent, had a series of meetings, phone conversation, and e-mail exchanges 
with Tahltan First Nations, the Tahltan Central Council, and the Iskut First Nations 
regarding the 2006 Tuya landslide and the resulting proposal to blast a new channel at the 
site in order to reestablish fish passage.  A seminal meeting with the Tahltan Central 



 9

Council was held on 29 Feb, 2008 to further discuss the blasting project and the future of 
the overall Tuya sockeye enhancement programme.  The Tahltan Central Council had no 
issue with the blasting proposal provided that number of fry released into Tuya Lake was 
less than 1.5 million in 2009, and that a harvest facility designed to catch a minimum of 
80 per cent of the return be developed by 2014 (Appendix A1).  
 
In light of the input to the CEAA process from the above parties, the lead agency 
conducting the review, DFO-Oceans Habitat, and Enhancement, issued an authorization 
(# 07-HPAC-PAC-000-00005) for works or undertakings causing the harmful alteration, 
disruption or destruction of fish habitat and for destruction of fish by means other than 
fishing. The authorization was for the period 01 March 2008 to 01 January 2009 
(Appendix A2). 
 
Concurrent with the CEAA application process, an application/notification was submitted 
to the British Columbia Ministry of Environment, Ecosystem Section, Environment 
Stewardship Division, notifying of works for changes in and about a stream regarding the 
restoration/maintenance of fish habitat within the Tuya River.  The project was discussed 
in detail with a provincial fisheries biologist stationed in Smithers, B.C.  No formal 
interjection of the proposal was made; therefore, the notification as mentioned above 
stood as permission to proceed. A letter indicating permission is located in Appendix A3.  
(Note. Because the initial spring project was aborted, the original dates listed in the B.C. 
Ministry of Environment’s letter that were germane to the spring project timing were  
changed to reflect the change in project timing to October and November, 
2008(Appendix A4).) 
 

3.2  Fish Passage Construction (blasting) 
 
A total of 12 blast episodes were conducted over a nine day period commencing on 27 
October and ending on 04 November. An estimated 150 m3 (163 yd3) rock was blasted 
from the site and deposited immediately downriver as a result of blast concussion.  Some 
of the blast rock was propelled an estimated 150 metres (492 ft) downstream; the final 
blast resulted in some blast rock deposited immediately upstream from the blast site 
(Figure 3).   A slusher was used later in the project to excavate the blast rock from the 
blasting site; however, the majority of the rock was propelled from the site as a result of 
the explosion.  
 
The final blast that resulted in the diversion of approximately 25 per cent of the flow 
through the blast site required drilling as series of horizontal holes up to 2.4 metres (8 ft) 
upstream under the deflection weir (Figure 3).  This blast was the largest of all the blast 
episodes and resulted in the demolition of the deflection weir.  Although the majority of 
the blast rock was propelled from the site, a large measure of the fractured rock remained 
lodged within the stream bed.  It was rightfully assumed that the spring freshet would 
dislodge, transport, and deposit the fractured blast rock downstream as concluded by 
observations taken during the July 2009 field site study.  
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Figure 3.  Configuration of the blast site immediately before the final detonation. Note the horizontal 

drilling, eddy site, and deposition of blast rock, 04 Nov 2008. 

 
Of the 240kg (530 lbs) of Geldyne explosive at camp, only 120 kg (265 lbs) or 980 sticks 
of explosives were detonated. This was due to an inseason change from the original blast 
design that resulted in leaving approximately 100 m3 (109 yd3) of original ground at the 
blast site (Figure 3).  Figure 3 also shows the location of a depression blasted into the 
rock face with the intent of this configuration resulting in the formation of a back eddy to 
serve as a holding area for fish ascending this site. The remaining five cases of explosives 
and excess blasting caps were returned to Yukon Explosive, Whitehorse, Yukon 
Territory. The remaining shock cord was burned. See appendix B photographs of project 
activities. See attached CD video showing a series of blasts. 
 
The camp was demobilized on 06-07 November, 2008.  The A-Star Eurocopter model 
350 BA helicopter was once again chartered to move crew and gear out of camp to a 
staging area located on the  Telegraph Creek road.  From the staging area the crew was 
driven to Telegraph Creek, Dease Lake, and Whitehorse.  All the equipment and most of 
the gear were returned to Whitehorse, Yukon Territory.  
 

3.3 Project Efficacy 
 
An aerial survey of the Tuya River from sites located below the new blast area and sites 
above same yielded an estimated count of 1,000-1,500 sockeye.  All of the observations 
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were at sites located above the blast site; no fish were observed in location below the 
blast site. 
 
The set net fishing  immediately above the blasted site yielded a catch of approximately 
20 sockeye and 1 chinook salmon over a three day fishing period.  The set net below the 
site yielded a catch of approximately 100 sockeye, 2 ck, and 10 pink salmon over a four 
day period.  
 
Of the 396 breaches (jumps) of sockeye observed at the new blast site, 6.7 per cent of the 
breaches resulted in fish ascending the river, Table 2. 
 

Table 2.   Summary of the observation of Tuya River sockeye attempting to ascend the Tuya River at 
the constructed 2008 fish passage site (blast site), 23-26 July, 2009. 

breaches successful
Date section A section B Total section A section B Total

23-Jul 50 24 74 4 2 6
24-Jul 79 13 92 7 1 8
25-Jul 82 20 102 4 2 6
26-Jul 84 44 128 4 2 6

total 295 101 396 19 7 26

proportion of successful breaches

breaches
Date section A section B Total

23-Jul 0.080 0.083 0.081
24-Jul 0.089 0.077 0.087
25-Jul 0.049 0.100 0.059
26-Jul 0.048 0.045 0.047

total 0.064 0.069 0.066

Distribtution of breaches presented as a per cent
section A section B

74.49% 25.51%

notes;
section A is the original channel  located on river right. This section has a ~2.5 metre vertical falls
section B is the new channel created by the 2008 blasting project. This section 
may be characterized as a low angle falls (~30-350)
Observations periods were daily between approximately 1600 and 1700 hrs.
Water level was very low.  

 
 
The majority of the fish used the original channel, located on the right side, section A 
(looking downstream) of the river (Figure 4).  This section contained a vertical falls 
approximately 2 metres (6.6 ft) in height.  It appeared that the pool located at the base of 
the falls served as a plunge pool from which sockeye had the requisite depth to leverage 
momentum required to negotiate (jump) the falls. 
 
Several fish were observed ascending the river throughout the length (11 metres; 36 ft) of 
the blasted zone, section B; two fish were observed holding in the eddy created by the 
blast design in section B, (Figure 3, Figure 4).  
 



 12

 
Figure 4.  Migration corridors through the blast zone. Section A is the original channel; section B is 
the channel created by blasting. 

 
The water velocity through the blast site (section B, Fig 3) measured on 24 July was 3.9 
m/sec. (13 ft/sec). A water velocity of this magnitude is below the maximum burst speed 
5.4 /m/sec (17.7 ft/sec) (Bell, 1973). Stream volume was below average during the study 
period, (Figure 5) 
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                            Figure 5.  Tuya River flow, 2009 vs 1990-2008 avgerage. 
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3.4 Fish Salvage 
 
One rainbow trout, Oncorhyncus mykiss, fry was caught in the course of fishing 16 Gee 
minnow traps from 24-26 Oct 2008. The fry, caught in the eddy located immediately 
below the proposed blast site, was released approximately 300 metres (984 ft) 
downstream from the capture site. No fish were observed during stream side surveys 
conducted on the river left bank from the 24-26 October. 
 
Zero fish were captured in the course of fishing 6 Gee minnow traps from 16-18 March, 
2008.  

3.5 Biological Sampling 
 
A total of 214 sockeye were captured, dispatched and sampled for stock origin, age, 
gender, and size information from 23-26 July, 2009.  The majority of the catch was taken 
from below the blast site, from the confines of back eddy. Approximately 80 per cent of 
the fish were captured in gillnets, the balance were snagged using sport fish gear. An 
additional four chinook, one rainbow trout, six bull trout, Salvelinus confluentus, and five 
pink salmon were caught. Age five fish accounted for 85 per cent of the sample, well 
above the 1996-2008 avg contribution of 66 per cent (Table 3).  Ninety-one per cent of 
the sample originated from Tuya Lake, 8 per cent were Tahltan enhanced fish, 2 per cent 
were Tahltan wild fish, and 1 per cent were mainstem spawning sockeye, (Figure 6). 
 
Table 3.  Age structure of Tuya sockeye salmon taken from the Tuya River, 1996-97,1999-2009. 
Year Sample Proportion by Age Proportion

Size 32 41 42 43 52 53 62 63 64 65 73 74 75 85 Female
1996 263 0.076 0.635 0.285 0.004 0.520
1997 287 0.056 0.756 0.049 0.132 0.006 0.475

1998 a

1999 553 0.047 0.002 0.423 0.282 0.002 0.150 0.089 0.005 0.475
2000 283 0.001 0.128 0.047 0.490 0.002 0.088 0.197 0.006 0.039 0.003 0.566
2001 656 0.008 0.623 0.064 0.002 0.271 0.015 0.002 0.014 0.002 0.482
2002 462 0.418 0.043 0.169 0.048 0.318 0.002 0.002 0.561
2003 471 0.002 0.034 0.563 0.291 0.064 0.028 0.013 0.006 0.471
2004 238 0.004 0.021 0.345 0.193 0.387 0.038 0.008 0.004 0.455
2005 78 0.2 0.74 0.02 0.02 0.02 0.433
2006 no sampling
2007 150 0.230 0.679 0.075 0.015 0.500
2008 147 0.390 0.530 0.070 0.013 0.004 0.510

Average 0.102 0.020 0.150 0.002 0.464 0.197 0.002 0.117 0.159 0.020 0.002 0.010 0.012 0.003 0.495
Max 0.200 0.056 0.418 0.002 0.756 0.490 0.002 0.387 0.740 0.020 0.002 0.020 0.039 0.003 0.566
Min 0.004 0.001 0.008 0.002 0.043 0.049 0.002 0.004 0.004 0.020 0.002 0.002 0.002 0.003 0.433

2009 97 0.020 0.010 0.060 0.800 0.040 0.030 0.020

a) scales samples were misplaced by field staff  
 
In 2008, 280 sockeye salmon were captured, dispatched and sampled for stock origin, 
age, gender and size information. All of the fish were taken by snagging using sport fish 
gear. An additional  two chinook salmon, four bull trout, two coho salmon, and three pink 
salmon were caught. Age five fish accounted for 60 per cent of the sample, slightly below  
the 1996-2008 avg contribution of 66 per cent (Table 3).  Eighty-eight per cent of the 
sample originated from Tuya Lake, 4 per cent were Tahltan enhanced fish, 7 per cent 
were Tahltan wild fish, and 1 per cent were mainstem spawning sockeye, (Figure 6). 
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(note: It should be acknowledged that age structure results is as listed in Table 3 are not 
necessary driven by the life history variation around sockeye salmon, but rather driven by 
the number of fish released into Tuya Lake on an annual basis. For example no fish were 
released into Tuya Lake in 2000 and 2001; hence, the age structure of fish returning in 
2005 and 2006 (year + 5) would not include any Tuya Lake origin sockeye.) 
 

Mainstem
1%

Tahl wild
2%

Tahl enhd
6%

Tuya
91%

2009

Tuya
88.53%

Tahltan wild
7.53%

Tahltan
3.58%

mainstem
0.36%

2008

 
Figure 6.  Stock origin of sockeye salmon sampled in the Tuya River, 2008-2009. 
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4.0 Conclusion and Recommendations 
 
Based on the aerial surveys of the Tuya River that indicated that all of the observed fish 
were located above the blast site, in concert with the gillnet catch of both sockeye and 
Chinook salmon from a site above the blast site, it may be fairly concluded that the re-
establishment of Tuya River fish passage by the strategic use of explosive was a success. 
 
It should be acknowledge the 2009 assessment was done during relatively low flows and, 
therefore, the water velocity at the assessment site was below average.  It is 
recommended that additional assessment of fish passage be conducted at higher river 
stages.  It should also be acknowledge that the salmon did not appear to have an 
unfettered route to sites above the blast site as observed by the number of unsuccessful 
breaches or attempts to negotiate the river at this site.    
 
It is recommended that should additional instream work be required, the proponent 
schedule a minimum of one year to honour the consultation, licensing, and permitting 
requirements before the project proceeds.  
 

5.0 Budget 
 
A total of $111,518.30 was expended in the prosecution of this project. The highest cost 
item was the contractor costs, followed by helicopter surveys, (Table 4). 
 
 

Table 4.  Expenditures to undertake the Tuya River fish passage project, 2008. 

Item Amount

Wages and Salaries $5,362.93
Contractors and Consultants $54,753.95
Helicopter Charter $27,981.46
Groceries,fuel, misc camp gear $12,807.56
Travel $5,054.61
Rentals $2,727.41
Explosives $2,830.38

Total $111,518.30

Funding Rec'd from PSC 153,425.00

balance returned to PSC 41,906.70  
 
 
Appendix C provides detailed expenditures. 
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Gratitude is extended to the review panel of the Northern Fund for approval of the 
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Figure 7.  Tuya River fish passage construction crew.  Staff (from left to right) include: Mitch 
Engdahl (driller), Kirk Smeaton  (driller and blaster), Jan (Swede) Martennson (General 
Contractor), Jared Dennis (labourer), Laurie Brocke (driller), and Reg Dennis (cook and labourer). 
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biological information from returning adults. 
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Appendix A. Licences, Permits, and TFN Response 
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Appendix A 1. Tahltan Central Council’s response the Tuya blasting and Tuya sockeye 
enhancement.  Document produced from a meeting held in Dease Lake B.C. Attendees from TCC 
were Curtis Rattray (president), Clarence Quock (chief Tahltan First Nations), Cheri Frocklage 
(TFN fisheries co-ordinator), Naline Morin (environment consultant TCC), Richard Erhardt 
(environmental consultant TFN), Jerry Asp (executive, TCC), Frank Quinn (area manager, Yukon 
Transboudary Rivers ), Sandy Johnston (area chief, stock assessment, Yukon Transboundary 
Rivers), Mary Ellen Jarvis (Aboriginal fisheries co-ordinator, Yukon Transboudary Rivers), and 
Peter Etherton (senior technician,  Yukon Transboundary Rivers) 
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Appedix A 2.  Authorization for works or undertakings causing the harmful alteration, disruption or 
destruction of fish habitat and for the destruction of fish by means other than fishing. Issued by 
Oceans, Habitat and Enhancement Branch, Department of Fisheries and Oceans, Whitehorse, Yukon 
Territory. 
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Appendix A 3.  Letter of approval from the B.C. Ministry of Environment, Ecosystem Section, 
Environmental Stewardship Division. 
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March 31, 2008 

Ms. Karen Diemert  
Head, Ecosystems Section 
Environment Stewardship Division 
Ministry of Environment 
Bag 5000, 3726 Alfred Avenue 
Smithers, B.C. VOJ 2NO 

Dear Karen Diemert: 

Subject: Tuya River Blasting date change 
 
I refer to your e-mail of this date whereby you indicated that a date change is 
required for us to proceed with the Tuya Blasting project in August 2008. Your 
office originally sanctioned blasting for the period 24 March 2008 through till 30 
April 2008, but because of unsafe working conditions and an unexpected 
accumulation of ice at the blast site witnessed in late March, the project was 
aborted with plans to proceed in August or November when safer conditions and 
water flows are, on average, more conducive to the success of the project.   
 
I request, therefore, that the original application be amended to reflect the 
following dates: 18 August 2008 to 28 November, 2008.  Please note that the 
onsite blasting will require approximately two weeks.  Hence, the above dates are 
requested in order to provide the contractor with a second opportunity to conduct 
the job in November should the water levels be too high in August.  
 
Sincerely yours, 
 
 
Peter Etherton 
Stock Assessment 

Peter Etherton 
Stock Assessment 
Department of Fisheries and Oceans 
Suite 100, 419 Range Road 
Whitehorse, Yukon Territory Y

 

 
Appedix A 4.  Letter of approval from the B.C. Ministry of Environment, Escosytem Section, 
Environmental Stewardship Division. 
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Appendix B  Select Photographs of Project Operations
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plate 1.  Drilling via jack leg. Note the water deflection weir to the right of the jack leg. 

 
 

 
plate 2.  Drilling via plugger drill. 
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plate 3.  Inserting blasting cap into a Geldyne stick of explosives. Note the shock cord connect to 

blasting cap. The "stick" with the blasting cap is typically placed in bottom of the drill hole, followed 
by several consecutively placed sticks. 

 
 
 

 
plate 4.  Tamping explosives in the drill hole. 
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plate 5.  Site prepared for final blast. Drill holes borrowed on the horizontal in order to blast the 

deflection weir from its moorings. Note the slusher bucket used to excavate blast rock. 

 
 
 
 
 

 
plate 6.  Flow established through blast site. 
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Appendix C.  Project Expenditures 
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Name of Project: Tuya River Harvest Study (blasting, year four) 2007-08

ELIGIBLE COSTS BUDGET OTHER CONTRIBUTION Spent 2008/09
FUNDING FUNDING

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 
project management and report(s) 1 50 7.5 50 18,750            18,750                        
DFO Senior Engineer 1 50 7.5 53 19,875            19,875                        
DFO Biologist 1 30 7.5 33 7,425              7,425               
DFO Administrator/researcher 1 30 7.5 27 6,075              6,075               
Tahtan First Nations 1 23 7.5 26 4,485              4,485               
ADF&G Biologist 1 20 7.5 33 4,950              4,950               
Person Days (# of crew x work days) sub total 61,560            22,935             38,625                        $5,362.93

Labour - Employer Costs ( percent of wages subtotal amount ) 
rate 18% sub total 11,081            4,128               6,953                          

# of work rate per
Subcontractors & Consultants # of crew  days hrs per day  hour
general contractor (consult/driller/blaster) 1 40 8 62 19,840            19,840                        
gen contr assist (driller/skilled labour) 1 17 8 43.75 5,950              5,950                          
labourers 4 18 8 30 17,280            17,280                        
Geomorphologist (assess stability/blasting) 1 5 8 125 5,000              5,000                          
hydrologist/engineer (specialist) 1 10 8 125 10,000            10,000                        

Engineer consultant 1 30 8 125 30,000            30,000                        ADF&G
Insurance if applicable rate 0%

sub total 88,070            88,070                        $54,753.95

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

sub total

Total Labour Costs 160,711          27,063             133,648                      

Site / Project Costs Detail (use additional page for details if needed )

materials required to construct protective fencing (trail from camp to site) 15,000            15000.00
-                  
-                  
-                  
-                  
-                  
-                  
-                  

Helicoper charters -                  
20 hrs at $1k/hr 20,000            20000.00 $27,981.46

Fixed wing charter -                  

Groceries -                  
100 person days at $60/day 4,800              4800.00 $1,501.94

fuels -                  
propane, gas, stove oil 1,300              1300.00 $2,771.70

misc camp and personnel gear -                  
tools 800                 800.00 $8,104.72
first aid kit 500                 500.00
rain gear 1,000              1000.00 $151.59
radio 800                 800.00
phone bills 1,500              1500.00
rock fence material 4,000              4000.00 $277.61

 
 
 
 
continued 
 
 
Appendix C 1.  Project expenditure sheet. 
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travel and lodging for DFO/ADF&G and contractors -                  
includes mileage cost some air fare -                  
food, lodging for ctt members inseason construc and oper etc 20,000            20000.00 $5,054.61

rentals -                  
welder compressor trailers etc 6,300              6300.00 $2,727.41

Explosives -                  
4,000              4000.00 $2,830.38

Total Site / Project Costs 80000.00 80000.00

ELIGIBLE COSTS BUDGET OTHER CONTRIBUTION
FUNDING FUNDING

Training (e.g Swiftwater, bear aware, electrofishing, etc).
Total   (PSC + 

In-kind + cash) 
 In-Kind    &   

Cash  PSC  Amount 
Name of course # of crew # of days

Total Training Costs

Overhead / Indirect Costs (not to exceed 20% of PSC Amount)
Office space; including utilities, etc. 3,000              3,000               
Insurance
Office supplies
Telephone & long Distance 500                 500                  
Photocopies & printing 500                 500                  
Other overhead costs

Total Overhead Costs 4,000              4,000               

Capital Costs / Assets Detail (use additional page for details if needed )
Assets are things of value that have an initial cost of $250 CAN or more and which can be readily misappropriated for personal use or gain or 
which are not, or will not be, fully consumed during the term of the project.
power saw

Total Capital Costs -                  -                              

Project Total Costs 244,711          31,063             213,648                      

less available funds
from the 2006 project 112,000             

requested amount $101,647.50 Total $111,518.30

Budget Summary
(PSC + in-kind + cash)

Total Labour Costs 160,711  
Total Site / Project Costs 80,000    
Total Training Costs
Total Overhead Costs 4,000      
Total Capital Costs -          

Project Total 244,711  Page 2 of 2  
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Appendix D.  Conference call and meeting minutes. 
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Tuya Sub-Committee 
Feb 14, 2008, 

Wall Centre – Chartroom 
Vancouver 

10:00 – 16:50 
 
Tori Soames, Duncan Willie, Swede Martinsohn, Will Bergman, Martin Paish, Greg 
Brooke, Ron Josephson, Roy McGechaen, Ed Donohue, Sandy Johnston 
 
Overview:  Pete pwpt 

o CEAA – BC wanted more info and senior review in Victoria –no response yet 
o No formal response from TFN 
o Site visits last summer – decision to blast 
o Blasting design in progress 
o Blasting Plans for 2008 - hope to blast mid march/April 
o Slopes and velocities are high – Ed felt likelihood for success is marginal 
o Review of proposals for 2008, 

 
Options: 

o Blast in central channel – design unclear – whole rock of just a chute? 
o Somewhat daunting to take whole rock mass 
o Possible to blast along weir location 
o What kind of blast – blast as much as possible at upstream margins – 

block size not important 
o Or trench through rock mass - Trenching could create velocity problems 
o Dease Lk decision was to blast as much of shelf as possible – 50/50 

success likelihood – 300 cu m 
o Blast first along downstream margins, blast upstream margins at very end 

so that all other blasts are in the dry – could blast in 3 steps 
o Safety net for foot access to site – Duncan knows of Vexar type material – 

6’ high rolls 
o Critical blast is last lip 
o Cost estimate $40-$60k 
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o Lower end to be blasted to surface water level 
o Expect 13% grade after blasting – energy dissipation will be key since 

gradient is high for fish passage 
 
Drilling pattern concept 
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o Discussed inclusion of a steep pass – like structure  along left hand margin of 
blasted area -
`

 
 
 

o Decided not put steep pass initially but need to ensure right side of 
blast area is smooth and capable of allowing a steep pass if required in 
future – this is a contingency option 

 
 

o Discussed option of providing a fishway along the left bank around the big 
boulders and the thru debris field 

o Advantages:  can get 6% grade; could control flows; could capture fish  
o Disadvantages: likelihood of high maintenance costs due to mass 

wastage along left bank – active slide/debris slope; 
o Will need to extend the topographical survey on left bank 
o Decided to save this as back up possibility if main blasting doesn’t 

work 
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Action Items: 

1. Swede/Tori to modify survey to reflect anecdotal knowledge of the area where the 
former siphon intake was; 

2. Duncan to do up final blasting plan to remove as much material as possible; 
3. Pete to follow up on permits 

 
Permits: 

o Tahltans have reviewed once and want to review  
o Magazine licence – Swede to get 
o Transport Canada 
o No fly zone 
o Land tenure 
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Plan for design of harvest structure 
o Access trail for large equipment (excavator) should be separate design from 

harvest structure 
o Access trail design – could try to include DFO engineering – put out to tender 
o Check terminology for trail – “construction trail, access trail  
o Bridge, weir – block off half river put in sill, then do other half 
o Must be easy to operate, safe, strong, effective 
o Ed and Roy to look at what required for tender documents – conceptual drawing 
o Need to include Greg Brookes – crucial to use in house expertise 
o Concept plans – one day meeting Ed and Roy (maybe Greg) – mid March or 

before April; produce concept  
o Concept, then design, then tender docs 
o Swede to send photos of upper site to Roy (Ron has panorama photo as well) 
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Tuya Project 
 
Conference call at 1030 hrs 13 June 2008 
 
Ed 
Roy 
Sandy 
Pete 
Ron 
Eric 
Swede out of town 
Greg Brooke regrets 
Cheri regrets 
 
Agenda 

 Discuss blasting for August 
 Tendering  
 Weir design 
 Road access 
 Added agenda: Roy discussed fishway around  

 
I reviewed the blasting for August.  
Roy suggested an early trip to prepare a trip to repair trail. 
May go in in November if August does not work due to high water 
 
Weir Plans 

 Roy summarized where we are 
 Use existing weir design, use BC weir models to form a design. For example 

Docee fence and Puntledge hatchery 
 Ed use a combination of floating fence and a standard fence?? Slip screen fence at 

Scocumchuk (1 hr from Olympia, 2hrs from Seattle). There may be other weirs to 
visit in Washington and Oregon ….Crooked Creek…etc  

 Docee fence may be a good structure to serve as template. It has similar flow as 
Tuya. Others Quincin, Puntledge 

 Tuya will have to be constructed in a heavy fashion. 
 There are drawings for Docee. Steve Backan runs the fence and is a great source 

of information 
 Drawing done several months ago is shelved 
 A Docee site visit was recommended (Roy, Ed, Pete, Sandy) Note that Ed’s 

contract time ends the end of June. 
 Suggest that a contractor (bid) attend the site visit. 
 Roy suggested that the contractor requires a defined tender so we design the 

concept. Hence we provide the concept. 
 Concept plans due the end of July (Ed’s contract finishes the end of June, but Ron 

will look at extending it.) 
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 The site visit crew may be limited due to commitments of staff.  The Tuya 
committee can then meet in Whse? To review site visits and draw a concept plan. 

 Ed’s company is registered in B.C. (Fish Pro LTD) 
 Greg Brooke (DFO engineer) appears to be willing to offer his unit’s support and 

services 
 
Surveying 

 More clarity around the access road (DFO will take on the access) 
 Greg agreed to survey access road to site 
 Roy suggests that the TFN be consulted before the road is surveyed.  
 DFO is capable of estimating road costs. 
 We should contact Greg and provide a schedule 
 Roy suggested that we survey the original fishing site in anticipation of a 

fishladder around the original barrier (3-4 days DFO staff) 
 Roy will discuss with Gregg. Sandy and I will provide support costs. 
 Environmental screening may be done by either Greg’s or the Whse office. 

 
Contractual arrangements should go through Greg’s shop (consulting construction etc) 
not the Whitehorse office. Will require background from the Whse office. 
 

Meeting adjourned at 1130 hrs. 
 


