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1.0 INTRODUCTION 
 

1.1 Background:  

It has been approximately 27 years since the original Transboundary (TBR) sockeye 
enhancement feasibility work was conducted.  Since that time, the examination of potential 
Stikine enhancement opportunities has not been thoroughly explored. In this regard, there has 
been a reliance upon the Tahltan and Tuya Lake sockeye enhancement projects as the sole 
means of achieving the Stikine enhancement production goal of 100,000 adults. Tahltan Lake 
has been the source of brood stock for the Stikine sockeye enhancement program since it began 
in 1989 with incubation occurring at Snettisham hatchery in Alaska and subsequent fry 
planting into Tuya Lake and/or back into Tahltan Lake.  

The intent of diversifying or expanding the existing Stikine enhancement program was 
reflected in the updated 2009 Transboundary Pacific Salmon Treaty (PST) arrangements. It 
states that “For the duration of this Chapter, the Parties will pursue a diverse program to 
enhance sockeye production in the Stikine River…..” and that “The existing enhancement 
program may be expanded to include new activities such as barrier removal, habitat 
improvement and/or other agreed enhancement projects.” (PST Appendix to Annex IV, 
Chapter 1, section 5.) The Stikine enhancement program remains an important aspect of TBR 
Treaty arrangements between Canada and the United States. 

1.2 Objectives and scope: 

The development of other enhancement opportunities would provide more diversity and greater 
flexibility to the overall Stikine enhancement program. Consistent with previous enhancement 
work, the TBR Technical Committee and particularly the Enhancement Sub-Committee have 
been uniquely involved with the direction of this proposed project.  

The first year of this project (2012) was a scoping exercise to identify potential sites, strategies 
and conceptual feasibility. During the second year of the project (2013), field work was 
conducted at a selection of the initial scoping sites to further refine the feasibility upon which 
potential enhancement opportunities could be pursued. Based upon the information collected 
thus far, three sites were recommended for further study in 2014. This included Tahltan Lake, 
the Porcupine River and the Tanzilla River. Tahltan Lake has ranked highest in feasibility 
throughout the study and therefore was the focal point for 2014 field surveys.  

The location of the three potential enhancement sites considered during the 2014 study are 
depicted in Figure 1.  

Objectives for this third year of the Stikine enhancement feasibility study were: 
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1. To follow-up on the results from the 2012 enhancement scoping activities and 2013 
field surveys; 

2. Further research several enhancement candidate sites that have demonstrated a higher 
level of initial feasibility; 

3. Based upon the above, collect specific on-site field information through more detailed 
surveys which will allow for the development of design details; 

4. Continue to work with the TBR Enhancement Sub-Committee regarding planning and 
implementation details; 

5. Present results and recommendations to the TBR Technical Committee, Panel and the 
First Nation for further consideration. 

6. Prepare and submit a written report which details project methods and results. 

Figure 1: Map of 2014 enhancement candidate sites 
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2.0 SITE DESCRIPTIONS AND ENHANCEMENT 
INTERESTS 
 

2.1 Tahltan Lake:  

Tahltan Lake is located approximately 115 km southwest of Dease Lake, BC. It sits within the 
Stikine Highlands of the Northern Boreal Mountains at a surface elevation of 812m. Tahltan 
Lake has a mean depth of 23m, a maximum depth of 47m, a perimeter of 22.6km, a surface 
area of 4.86 km2  and a volume of 0.11km 3. The lake is dimictic and has two major basins with 
fairly extensive littoral zones and scattered small islands. The shoreline around the lake varies 
from a mixture of gravel/cobble or shallow marshy shoals. The southeast side of the lake has 
several bedrock islands and bedrock exposures across the lake bed with thin overburden 
composed of fines and coarse blocky rock. Tahltan Lake is known to contain fish species 
including sockeye salmon, Dolly Varden / bull trout, rainbow trout, longnose sucker, sculpin, 
and Chinook salmon (FISS, 2014). 

Figure 2: Tahltan Lake overview map 
(Bathymetric base map from Erhardt, 2009)  
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Tahltan Lake sockeye have generally been considered to be “spawning limited” in that average 
wild egg incubation success decreases in years of higher adult escapements. Previous analysis 
of the effects of enhanced fry release date and food availability has failed to explain the 
variability in wild vs. hatchery fry survival rates (Hyatt et al, 2005). It has therefore been 
concluded, “in Tahltan Lake high-quality spawning habitat is rather limited so that average 
incubation success decreases quickly as spawning escapements increase” (Wood et al. 1993). 

Initially identified in 2012, an area of enhancement interest was located along the north-east 
section of the lake. (See Figure 2 above.) This area has an extensive series of spawning “sink 
holes” that are actively being utilized. (See Photo 1 below.) It was assumed that there was 
positive pore pressure groundwater in the gravel strata that the fish are keying in on. These 
redds are being progressively expanded in an area of lake bed that is composed of a light 
vegetative cover and a lacustrine cap, presumably a glacial paleochannel over a gravel stratum, 
assumed to be of Glacial Lake Stikine origin (Spooner & Osborn, 2000). 

The area of riparian wetland from the sinkhole area to the lake outlet was considered a good 
enhancement candidate site warranting further examination to clarify the extent of the lower 
gravel strata and to determine the groundwater head (pressure) and transmissivity (flow rate).  

Photo 1: Spawning sites of interest on NE shoreline 

 
Site assessment activities in 2013 included field traverses and hand excavations to begin 
developing a conceptual model of the groundwater hydro-system and groundwater discharge 
characterizations to estimate the extent of the potential spawning enhancement area. Pit and 
auger holes where excavated to examine the subsurface stratigraphy of the area and prospect 
for groundwater. The reconnaissance work completed in 2013 indicated that there is a semi-
confined aquifer beneath the area of interest that has the potential to provide groundwater flow 
to a potential spawning enhancement site. The overarching goal moving forward, was to 
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provide background information as a basis for the design of additional sockeye spawning areas 
and to prepare a groundwater flow model. 

2.2 Porcupine River:  

The Porcupine River is a 5th order stream approximately 23km long that drains into the lower 
section of the Stikine River main stem. It is known to contain fish species including coho, 
sockeye, Chinook and Chum salmon, along with Dolly Varden and mountain whitefish (FISS, 
2014). The Porcupine River has served as an aerial survey index sites for sockeye and coho 
since 1984.  In terms of adult numbers observed, coho tend to predominate at the Porcupine 
site. The index site has what appears to be very good spawning gravels, which may be 
underutilized. There are vast networks of beaver dams located approximately 2 km upstream 
from the slough's mouth and it is fed by several streams draining the alpine. On the north side 
of the upper Porcupine River there is an abandoned mining construction camp from the Galore 
Creek project.  

In 2013 aerial and ground surveys were conducted to look at the index site or for other side 
channels, particularly those in proximity to mountain benches that had clear water, some fish 
presence and were protected from main-stem flows. A side channel of interest was observed 
approximately 5km north-west of the index site, on the north side, river right. (See Photo 2 and 
Figure 3.) This site may be an enhancement candidate for beaver dam manipulation to improve 
access and/or hatchery augmentation. Approximately 20 adult sockeye were observed in the 
middle section of this channel in an area of back channel wetlands with multiple beaver dams. 
The upper reach appeared to contain good spawning habitat which was underutilized. No adult 
salmon were observed, however some old redds were seen along with juvenile fish.  

Photo 2: Porcupine River side channel in area of interest 
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Figure 3: Porcupine River survey sites in 2013 

 



Stikine Enhancement Feasibility Study – 2014 Final Report                                                                                                                               7                                                                                      

 

 

In 2013 the following survey information was collected at the Porcupine River area of interest: 

• Water quality was recorded in each of two channels;  
• Fry trapping was conducted at 4 sites resulting in catches of coho fry, Dolly Varden and 

Cutthroat Trout.  
• A water station with pressure transducers and temperature loggers was installed to 

collect stage data for the winter period to estimate flows.  

2.3 Tanzilla River:  

The Tanzilla River is a 6th order stream that is approximately 133km long. It generally flows 
south-west between the communities of Dease Lake and Telegraph Creek. Tanzilla River is 
known to contain fish species including Dolly Varden, rainbow trout, and arctic grayling 
(FISS, 2014).  

 
Figure 4: Map of the Tanzilla watershed 

(Created from the Stikine Salmon Atlas, 2013) 

 

 
Photo 3: Tanzilla River - taken just off the Telegraph Creek road 
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The Tanzilla River meets the Stikine River main-stem just downstream of the Grand Canyon. 
This lower section of the Tanzilla is where barriers to salmon migration were suspected to 
exist. The central section of the river in particular seems to contain a high abundance and 
quality of potential salmon habitat. In this regard, there was interest in investigating the 
feasibility of providing salmon access into the Tanzilla River.  

 

3.0 METHODS  

3.1 Tahltan Lake field work:  

In 2014, two on-site field sessions were conducted at Tahltan Lake, from July 20th – 24th and 
on Sept. 19th. A professional Hydrologist and Hydrogeologist helped to facilitate completion of 
the following tasks:  

1. Boreholes were drilled using a portable solid stem auger. These boreholes were 
developed, logged with respect to geologic properties and then utilized as 
monitoring wells. 

2. Groundwater and surface water samples were collected (for lab analysis) from the 
monitoring wells, the lake and a tributary creek. Field water quality parameters 
were also collected at that time. 

3. Several well response tests (“slug tests”) were conducted to evaluate hydraulic 
conductivity.  

4. Pressure / temperature data loggers were installed in 2 of the wells to evaluate 
longer term groundwater level fluctuations.  
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5. A hydrometric station (with pressure / temperature data loggers) was installed on 
the tributary (Trib 2) near the site of interest, which is the source for groundwater 
influx.  

Further details on methods for the Tahltan Lake 2014 field work are provided in the associated 
report located in Appendix A.1 

With the focus of 2014 field being at Tahltan Lake, assessment of other potential enhancement 
sites was minimal. The exception was for 2 sites as identified in the NF proposal submission, 
with the following tasks being completed: 

1. Data loggers installed in 2013 at the Porcupine River area of interest were 
opportunistically collected during sockeye aerial surveys (i.e. under a different 
project); 

2. A reconnaissance aerial survey of the Tanzilla River was conducted on September 
19th, 2014 to assess salmon migration barriers on the lower section.  

3.2 Tahltan Lake desktop work:  

In addition to the 2014 field work, analysis of existing and collected data for the purpose of 
informing the design a new spawning habitat area at Tahltan Lake was also conducted. The 
objectives of this desktop analysis included:  

1. Developing a conceptual hydro-geologic model of the project area by reviewing 
available information; 

2. Creating a conceptual numerical groundwater model of the aquifer to form a better 
understanding of the aquifer properties;  

3. Having the modelling support scenario runs of flow and dissolved oxygen for the 
conceptual project design.  

All available existing data and mapping was reviewed to compile such into a conceptual 
hydrogeological model for the study area. This was utilized to test and verify the interpreted 
hydrogeological setting that is supporting the groundwater upwelling and spawning habitat 
function.  

The conceptual hydrogeological model for the study area was focused on supporting the 
development of a numerical model for a domain between Trib 2 and the Lake. This model 
included a description of the physical hydrogeological setting, supported by two hydro-
stratigraphic cross-sections and groundwater flow mapping. The surface sub-watershed 
catchment and aquifer unit was delineated in mapping provided as part of this task.  

Using the HydroGeoSphere modelling software, a 2-dimensional flow and transport model was 
developed to quantify groundwater flow and dissolved oxygen transport. For this stage of the 
project, a steady state flow model was built and calibrated to long term average conditions at 
the site (i.e. groundwater levels). Then a preliminary transport simulation was performed to 
better understand the basic transport behaviour of the system. As the geochemical dynamics of 



Stikine Enhancement Feasibility Study – 2014 Final Report                                                                                                                               10                                                                                      

 

dissolved oxygen are highly complex and site specific, a simplified DO decay model was 
utilized at this stage of the project to estimate upwelling concentration at the lake.  

Scenario evaluation and sensitivity analysis was included as part of numerical modelling. The 
model was used to assess the changes to hydraulic gradients and groundwater discharge as it 
relates to expanding the spawning areas for the pilot test area. Sensitivity analysis will be used 
to determine how the model varies with changes to the assumed particle size distribution and 
the estimated recharge rate from Trib 2.  

Further details on methods for the Tahltan Lake 2014-15 data modelling work are provided in 
the associated report located in Appendix A.2 

3.3 Other field work:  

In 2014 no additional field work was conducted at the Porcupine River site. However, the data 
loggers deployed the previous year were opportunistically retrieved and brought out.  

A reconnaissance aerial survey of the lower Tanzilla River was conducted on September 19, 
2014. Such was to evaluate the relative potential or feasibility of providing salmon access into 
this river system.  

 

4.0 RESULTS 

4.1 Tahltan Lake:  

4.1.1 Field work:  

During the 2014 field season more detailed hydrogeological assessments were undertaken 
including slug tests, additional well installations, surface water and groundwater quality 
assessments and field water quality measures.  

The following is a brief summary of the major findings from the hydrogeological investigation 
at the site (as per the associated report in Appendix A.1). 

Physical hydrogeology: 

• The newly installed groundwater wells are situated on the edge of a quaternary 
glaciofluvial deposit that trends north‐south. The unconsolidated materials beneath the 
site are comprised of a thin layer of topsoil and lacustrine deposits underlain by 
coarse‐grained (sand and gravel) that becomes coarser with depth; 

• At the time of the investigation, the newly installed well that is situated furthest from 
the lake (TH14‐04) had a groundwater elevation that was 0.13 meters higher than the 
lake elevation; 
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• Based on well response tests conducted at TH14‐01 and TH14‐04, the hydraulic 
conductivity was estimated to be 5.58 x 10 ‐5 m/s and 3.53 x 10 ‐4 m/s, respectively; 

• Based on a distance of approximately 60 meters from TH14‐04 to the lake results in a 
horizontal hydraulic gradient of 0.22% resulting in an estimated average linear 
horizontal groundwater velocity of 2.55 x 10‐6 m/s (0.22 m/day); and 

• Based on the groundwater elevation data from the time of the investigation, the 
groundwater flow direction is westerly towards Tahltan Lake. 

 

 



Figure 5: Tahltan L. water sampling locations 
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Figure 6: Tahltan L. groundwater elevations 
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Site water quality: 

• The only exceedances of the BC WQG‐FAL guidelines was a pH of 6.06 at TH14‐04 
and a total/dissolved concentration of iron (1,080 µg/L) at TH14‐01; 

• The groundwater/surface water major ion composition from the five sampling 
locations is generally similar and can be classified as a Ca‐Mg‐HCO3 type. The two 
sample locations furthest from the lake (TRIB 2 and TH14‐04) have a slightly 
different ratio of bicarbonate to sulfate than the lake water and the wells beside the 
lake (TH14‐01 and TLMS); 

• The pH of the newly installed wells is slightly more acidic than the surface water 
samples and the TLMS probe; and 

• The newly installed wells have lower concentrations of DO and lower ORP values in 
comparison to the surface water samples and the TLMS probe. 

Supplemental water data collected in 2014 at Tahltan Lake included:  

• Field water quality in-lake in front of the enhancement area, on the main spawning 
grounds and from the adjacent shore well. This data is listed in Table 3 of Appendix 
A.3; 

• Hydrometrics taken at Trib 2, with data listed in Table 4 of Appendix A.3; 
• A cross section of Trib 2, as portrayed in Figure 7 below, with data listed in Table 5 of 

Appendix A.3. 
• Average lake water levels were calculated during May to September were calculated 

for years 1996-2013, based on data provided by DFO, Whitehorse. Results are 
displayed in Figure 8.  

 
Figure 7: Tahltan L. – Trib 2 cross section 
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Figure 8: Tahltan L. average lake levels (1996-2013) 

 

4.1.2 Data modelling:  

The following is a brief summary of the major findings from the hydrogeological modelling 
work (as per the associated report in Appendix A.2). 

A conceptual hydrogeological and preliminary numerical model for the northeast corner of 
Tahltan Lake was developed to quantify groundwater flow, discharge and DO concentrations 
currently supporting sockeye salmon spawning habitat, and to predict future changes under a 
Spawning Enhancement Area (SEA) Trench scenario. 

It should be reiterated that the numerical model results are based on a limited data set and 
assumptions about how the system functions. As such, the modelling results, and conclusions 
drawn from them, should be considered preliminary in nature. In the future, improvements to 
the conceptual hydrogeological model and subsequent numerical model can be made as future 
field data is obtained through additional studies. 

Based on the results of numerical modelling simulations using HydroGeoSpereTM, the 
following conclusions are made: 

• Under existing conditions, groundwater is predicted to be discharging from the Sand 
and Gravel Aquifer in the northeastern portion of Tahltan Lake at a rate of 4.5 
L/min/metre of lake length and have a DO concentration of 3.9 mg/L (based on 2014 
field data); 
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• Numerical model results show that groundwater discharge into a proposed SEA Trench 
would be about 3.8 L/min/metre of trench, which is about 85% of the existing predicted 
discharge; 

• DO concentrations in the SEA Trench under a uniform decay scenario are expected to 
be about 4 mg/L. Under a zoned decay scenario, DO concentrations are expected to be 
about 6 mg/L. The appropriateness of these two scenarios will need to be further tested 
through the collection of field data; 

• Over the area hydraulically influenced by the SEA Trench, groundwater discharge and 
DO concentrations entering Tahltan Lake are predicted to be reduced to 0.67 L/min/m 
and between 0.5 – 1.5 mg/L, respectively. Outside of the hydraulic influence of the 
SEA Trench, the existing groundwater discharge and DO concentrations would be 
unchanged; and 

• The results suggest that the SEA Trench would be effective in capturing groundwater 
flow, and maintaining a similar volume and rate of groundwater upwelling from the 
Sand and Gravel Aquifer as the existing condition. DO concentrations in groundwater 
discharging to the SEA Trench may be higher than groundwater discharging into 
Tahltan Lake, due to reduced organic content in the soil. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure 9: Tahltan L. study area surficial geology and cross section 

 



Figure 10:  SEA Trench modelled water table and groundwater flows or flux  
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Figure 11:  SEA Trench scenario dissolved oxygen transport simulation  

 

4.2 Porcupine River:  

In 2014 the data loggers placed at the Porcupine River side channel of interest the previous 
year were retrieved and downloaded. This included a Solinst brand Levelogger and Barologger 
which record temperatures and pressures for water and air. These loggers were deployed on 
September 25, 2013 and retrieved on September 10, 2014. The water temperatures and relative 
levels are displayed in Figure 12. Associated water minimums, maximums and averages for 
that period are shown in Table 1 below.  

 

Table 1: Porcupine R. side channel data logger water temperatures and levels 

 
Temp. (C) Level (m) 

min  -0.22 10.291 
max 10.48 11.476 
average 3.66 10.833 

 

 



Figure 12:  Porcupine R. side channel water temperatures and levels (Sept. 2013–14) 
 

 



4.3 Tanzilla River:  

The lower Tanzilla River was surveyed from the air on September 19th, 2014. Once entering 
the canyon area at its confluence with the Stikine River, obvious fish access barriers were 
observed. (See Photo 4 below.) The barriers to fish migration appear to be extensive. Jump 
heights, large boulders, extensive sheet flow and high gradient clearly limited upstream fish 
access and the potential for obstruction mitigation. This river morphology continued upstream 
for a substantial distance. For these reasons the Tanzilla River is probably not a good candidate 
for salmon enhancement through access improvement.  

 

Photo 4: Tanzilla River at its confluence with the Stikine River 
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5.0 DISCUSSION 

5.1 Porcupine and Tanzilla Rivers: 

The available spawning gravels at the Porcupine River side channel of interest appear to be 
underutilized, however, this would need to be clarified by further ground assessment. The site 
may be a candidate for beaver dam manipulation to improve access and/or hatchery 
augmentation.  Discussion on the efficacy of removing the beaver dam complex should be 
considered after further information is obtained. The removal of beaver dams may increase 
spawning ground area, but the effects of flow (quantity and quality) may be compromised. The 
candidate area is located on a major floodplain aquifer recharged from the main stem river and 
from mountain toe groundwater recharge which may reduce the flow impacts of beaver dam 
manipulation. At this point it is recommended that enhancement at this site not be pursued as a 
priority, however conceptually be kept as a potential future initiative.  

The aerial survey of the lower Tanzilla River clearly indicated that extensive barriers to fish 
migration currently exist. This enhancement project appears to have very low feasibility, 
therefore it is not recommended that an access improvement initiative be pursued.  

5.2 Tahltan Lake 

5.2.1 Conceptual design criteria and parameters:  

In terms of the conceptual design being developed for creating new sockeye spawning areas at 
this point, such is being driven by the following criteria: 

1. The design must have flow and dissolved oxygen characteristics similar to, or better 
than, the main spawning grounds;  

2. The design must provide enough enhancement area to justify the effort and expense 
of construction; 

3. The enhancement area should be a stop-net enclose-able system to allow for control 
and enumeration of spawners and fry. It should also allow for predator exclusion 
and the potential collection of brood stock to supplement the egg-take; 

4. The construction plan must be feasible for a remote site with respect to the cost of 
mobilizing equipment to the site and material handling costs; 

5. The enhancement works must not adversely affect the existing ecology of the lake, 
in particular nearshore sockeye fry habitats and utilization. 
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To address the above criteria the following design parameters are being considered: 

1. Criteria 1 is being addressed by the detailed modelling and monitoring activities 
described within this report. 

2. A staged approach to the enhancement works is proposed (i.e. over several years). 
Construction would begin with an initial spawning area along the shore that is 
approximately 10 meters wide by 200 meters for a total enhancement area of 2,000 
square meters. Post construction monitoring will allow for the assessment of phased 
implementation for two other similarly sized spawning areas east and west of the 
phase 1 work. 

3. Enclosing the enhancement area involves leaving a strip of the current shoreline 
along most of the length of enhancement area except for openings at both ends. The 
openings will allow for the inflow and outflow of lake water and near surface 
mixing to enhance egg pocket dissolved oxygen. The design of the openings should 
consider optimizing the circulation rate by maximizing wind currents and the 
natural flow of the lake toward the outlet. The size of the openings needs to 
consider the cost of stop netting versus the need to provide adequate circulation to 
enhance dissolved oxygen. A numerical circulation model could be developed to 
assess the potential benefit of the addition of another intermediate opening to 
enhance circulation. 

4. The construction strategy will include a material handling plan that will detail the 
volumes and haul distances of excavated materials. The site survey work done to 
date indicates that the paleo-channel that hosts the aquifer dips slightly toward the 
lake and that there is a wedge of finer grained material and organics along the 
shoreline. This shoreline material is the result of wetland and beach development 
over the last several thousand years and the resulting wedge of deposited material 
thins as you move away from the lake. By leaving this material in place there is 
considerable savings in material handling cost. Detailed auger hole surveys already 
in hand will be used to provide accurate material volume estimates. The slope of the 
enhancement area will be optimized to minimize the amount of material to be 
handled and optimize the spawn-able area. Subareal beaches can be constructed at 
the natural angle of repose for the gravels on site and subaqueous grades should be 
similar to the main spawning area with a maximum depth of 2.0 meters. 

5. The construction strategy will also need to include an Environmental Management 
Plan that will detail the monitoring and construction measures needed to ensure 
sediment control during construction. The majority of the excavation will be done 
in a closed area with the openings breached at the end of construction period once 
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the fines have settled. Excavation water can be pumped up to an exfiltration area as 
a contingency for sediment control. The initial water quality sampling from the 
aquifer indicates that the lake and groundwater chemistries are very similar so there 
is little risk of adverse water chemistry effects from enhancing the groundwater 
discharge from the aquifer. By leaving the fine grained wedge in place there is no 
risk of handling this material and the organics will remain saturated to avoid 
oxidation. 

5.2.2 Conceptual enhancement production projections: 

As an initial means of estimating how many adult sockeye the new Spawning Enhancement Areas 
(SEAs) may produce, a very preliminary calculations have been made and are displayed in Table 2 
below. Three scenarios were used to calculate production at a high (best case), moderate (likely 
case) and low (poor case). The difference in parameters utilized between the high and low 
scenarios include: using a redd area of 3m2 vs. a redd territory of 12m2; and using a 16% egg-to-
smolt survival (which is the highest observed at the lake) vs. a 4% (which is roughly the long-term 
average observed). The redd area and territory used was from a literature review reported by 
Keeley and Slaney, 1996. In both the high and low scenarios, an average fecundity 2,700 eggs per 
female was used, along with an average smolt-to-adult survival of 8%. For the moderate scenario, 
a simple median between the number of adults produced in high and low scenarios was used. At 
this point, prior to further data collection and analysis, it can be assumed that perhaps the 
moderate production scenario has the greatest likelihood of being realized.  

 

Table 2: Conceptual spawning habitat enhancement production projections 

 

5.2.3 Recommendations:  

The following are recommendations for future work from the hydrogeological investigation at 
the site (as per the associated report in Appendix A.1): 

Estimate type Parameters used Site Area (m2) # redds # eggs # smolts # adults

SEA 1 2,000 667 1,800,000 288,000 23,040

SEA 1, 2 & 3 6,000 2,000 5,400,000 864,000 69,120

SEA 1 2,000 - - - 12,240

SEA 1, 2 & 3 6,000 - - - 36,720

SEA 1 2,000 167 450,000 18,000 1,440

SEA 1, 2 & 3 6,000 500 1,350,000 54,000 4,320

High

Moderate

Low

redd area = 3m2 

fucundity = 2,700        
Suvivals = 16% egg-

smolt, 8% smolt-adult

Used the median 
between # of adults 

produced in high and 
low scenarios

redd territory = 12m2 

fucundity = 2,700        
Suvivals = 4% egg-

smolt, 8% smolt-adult
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1. Installation of a deeper nested well beside TH14‐04 for the purpose of estimating the 
vertical component of groundwater flow; 

2. The drilling of one deep hole (> 5 meters) to assess the geology and thickness of the 
aquifer. A two inch monitoring well should be installed if this hole is advanced in 
order to conduct further testing; and 

3. A pumping test to confirm the hydraulic conductivity values from the well response 
tests and to acquire additional hydraulic properties such as the transmissivity, vertical 
hydraulic conductivity, and specific yield. 

The following are recommendations from the hydrogeological modelling work (as per the 
associated report in Appendix A.2). 

Additional data collection and analysis would strengthen the hydrogeological conceptual model 
for the study area and provide the additional, site-specific information required to further refine 
the numerical model and move the SEA Trench design forward. Based on the outcome of this 
study and the limitations of the numerical modelling results, the following field equipment 
instrumentation and data collection are recommended for the Tahltan Lake Spawning 
Enhancement Project: 

1. The installation of 3/4”-ID hand driven mini-piezometers (MP) in Tahltan Lake and 
Tributary 2 to measure the magnitude and direction of the hydraulic gradients, and for 
groundwater sampling. This instrumentation could be used to measure the rate of 
groundwater upwelling and the DO concentration within the spawning area; 

2. Borehole drilling and groundwater monitoring well installations at 3 locations to 
confirm soil stratigraphy, identify heterogeneities within the Sand and Gravel Aquifer 
(i.e., silt or clay layers) depth of bedrock, water table elevation, hydraulic 
conductivity, and groundwater geochemistry (particularly DO, pH, ORP and 
Dissolved Organic Carbon). These should be installed along the groundwater flow 
path at locations near Tahltan Lake, near Tributary 2, and in the mid-point between the 
two locations; 

3. Shallow geophysical methods, such as Ground Penetrating Radar (GPR), could be 
utilized to help characterize subsurface soil and groundwater conditions, should 
borehole drilling not be practical given the remote location of the site; 

4. Seasonal groundwater level and general groundwater chemistry sampling from exiting 
piezometers (wells) and from the new MPs; 

5. Seasonal stream flow gauging at upstream and downstream locations in Tributary 2 to 
calculate volume of stream flow lost to the aquifer; 

6. Detailed shallow hand augering to confirm extent and thickness of the peat and silt cap 
near Tahltan Lake; 
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7. Grain size and hydrometer analysis of peat and silt soil to estimate hydraulic 
conductivity based on grain size; and 

8. Continuous water level data collection (using data loggers) in Tahltan Lake and 
Tributary 2. 

 

 

6.0 PROJECT PERFORMANCE REVIEW:  
 

Below is a list of the measures for project success from the original proposal. After each is a 
brief review of post-project performance for each measure.   

1. Specific information documented in formats which would prove useful for future 
initiatives. The enhancement sites surveyed in 2014 were reviewed individually within 
the final report. Each included information relating to background, results and 
recommendations. Figures, maps and photos were also provided in order to provide 
both spatial and visual context. In addition, two supplemental reports on the Tahltan 
Lake enhancement site have been attached, and summarized in the main report body.  

2. Project results evaluated and presented in a manner which facilitates plans for 
implementation.  Based upon further review and results of the field work, the three 
remaining enhancement sites considered in 2014 have been described based upon their 
relative feasibility. This allowed for the development of recommendations for one site 
(Tahltan Lake) that would be investigated further, and to what degree of focus. Also, 
preliminary criteria and parameters for the conceptual habitat enhancement design at 
Tahltan Lake were developed.  

3. Collaboration / consultation between groups during project implementation and 
analysis. This project was designed to be collaborative in nature and was planned to 
involve DFO, ADF&G and First Nation representatives. Staged opportunities were built 
into project schedule to allow for input regarding field survey activities and review of 
results. Such included the presentation of 2014 study results and discussions of plans 
moving forward at the following forums: the TBR Enhancement Sub-Committee 
meeting on November 19, 2014; the TBR Enhancement Sub-Committee meeting on 
March 25, 2015; and the PSC Transboundary Panel and Technical Committee on 
February 11, 2015 (As shown in Appendix A.4). Other consultations took place via 
email or phone during the course of the project.  

The overall project costs were within the original budget. (Please refer to the associated 
financial report for more details.) 

The final narrative report was somewhat late (being submitted in early May 2015) due to time 
restraints, pending review of data and multiple report consolidation.   
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APPENDIX 
 

A.1 Tahltan Lake Hydrogeological Field Report 

This report is embedded in the document as a pdf, double click on the title below to open it.  



Stikine Enhancement Feasibility Study – 2014 Final Report                                                                                                                               29                                                                                      

 

 

 

A.2 Tahltan Lake Conceptual Hydrogeological Modelling Report 

This report is embedded in the document as a pdf, double click on the title below to open it.  
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A.3 Tahltan Lake 2014 additional field data 
Table 3: Tahltan L. additional water quality field data 
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Table 4: Tahltan L. - Trib 2 hydrometrics 

Location
Site 
# 

Profile 
# Date Time

Depth 
(m) DO%

DO 
(mg/L)

Cond 
(sp)

Cond 
(A) ORP pH Temp.

GW well Main Spawning area 22-Jul-14 32.7 3.85 274 165 242 7.24 3.98
Tahltan Lake at wetland 22-Jul-14 93 8.35 224 189 192.3 8.14 16.9
Trib 2 (main aquifer recharge) 23-Jul-14 106.5 11.02 131 91 47 7.6 9.04
Lake on sinkhole near shore P2a 1 23-Jul-14 10:30 Surface 92 8.30 201 167 59.5 8.12 15.93

1.00 93 8.35 201 166 74.9 8.06 15.94
1.50 90 8.15 201 166 102.9 7.67 15.94
2.00 91 8.20 201 166 84.0 8.07 15.93
2.25 89 7.80 201 166 99.4 7.82 15.88

Lake on sinkhole near shore P2b 2 23-Jul-14 10:50 Surface 92 8.20 201 166 115.5 8.06 15.92
1.00 83 7.40 201 166 143.0 7.66 15.94
1.50 83 7.20 201 166 141.0 7.68 15.93
2.00 90 7.90 201 166 140.0 7.70 15.92
2.25 84 7.10 200 166 84.8 8.00 15.91

Lake on sinkhole near shore P2c 3 23-Jul-14 Surface 92 8.27 201 166 92.9 8.30 15.93
1.00 86 7.45 201 166 108.0 7.90 15.93
1.50 84 7.40 201 166 125.0 7.68 15.91
2.00 84 7.60 201 166 126.0 7.70 15.91
2.25 80 6.65 201 166 126.0 7.69 15.86

Lake on main spawning grounds P3a 1 23-Jul-14 11:30 Surface 95 8.49 201 166 80.5 7.93 15.91
1.0 92 8.40 201 167 104.5 7.70 15.91
1.5 93 8.40 201 167 112.5 7.51 15.89
2.0 95 8.38 201 167 112.0 7.50 15.87
2.5 94 8.50 201 166 94.0 7.84 15.88

Lake on main spawning grounds P3b 2 23-Jul-14 Surface 92 8.24 202 167 118.0 7.89 15.88
1.0 90 8.03 201 166 131.0 7.65 15.89
1.5 91 8.30 201 166 146.0 7.50 15.89
2.0 88 8.10 201 166 144.0 7.45 15.89
2.5 89 8.20 201 166 142.0 7.46 15.89

Lake on main spawning grounds P3c 3 23-Jul-14 Surface 91 8.10 196 162 123.0 7.87 15.87
1.0 88 7.98 192 159 136.0 7.66 15.91
1.5 90 7.97 196 163 150.0 7.46 15.90
2.0 88 8.00 196 162 149.0 7.48 15.86
2.5 91 7.80 197 163 131.0 7.76 15.82
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Trib 2 Hydrometrics: Sept 19, 2014.
Sensor offset from top of casing - 1.40 m
Stage at setup - 0.335m
Gauging data - section is immediately below the gauge.
Stn depth velocity Panel Q

1.80 0.16 0.13 0.2 0.00416
2.00 0.28 0.45 0.2 0.0252
2.20 0.26 0.45 0.2 0.0234
2.40 0.32 0.4 0.2 0.0256
2.60 0.33 0.67 0.2 0.04422
2.80 0.33 0.65 0.2 0.0429
3.00 0.26 0.6 0.2 0.0312
3.20 0.26 0.89 0.2 0.04628
3.40 0.27 0.65 0.2 0.0351
3.60 0.25 0.68 0.2 0.034
3.80 0.22 0.56 0.2 0.02464
4.00 0.25 0.68 0.2 0.034
4.20 0.24 0.66 0.2 0.03168
4.40 0.26 0.48 0.2 0.02496
4.60 0.24 0.47 0.2 0.02256
4.80 0.19 0.22 0.2 0.00836
5.00 0.09 0.16 0.2 0.00288

0.46114 Q Total 0.46 m3/S
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Table 5: Tahltan L. - Trib 2 cross section 
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A.4 Project update presentation 

This presentation is embedded in the document as a pdf, double click on the slide below to 
open. 
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