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1. Introduction 

A barging operation has been proposed along the Taku River to transport mine concentrate and 
supplies to and from the Tulsequah Chief Mine site to Juneau, Alaska. The proposed operation 
would utilize an air cushion barge towed by either a shallow draft tug or an amphibious tractor 
(amphitrac), depending of season and/or river levels. The majority of the route between the 
proposed barge landing on the Taku River and Juneau, Alaska should be sufficiently wide and 
deep enough to allow the vessels to operate fully aquatically during the open water season. 
However, a tidally influenced section of the lower Taku River is an area of shallow water during low 
tide and/or low river discharge conditions. This area is known as the “sand flats” and is located 
along a reach of river extending from Taku Lodge to Taku Point (Figure 1). 
 
The purpose of this report is to present the results of an analysis of channel depths through this 
section of the river, coupled with a tide and river stage/discharge analysis along the 
aforementioned reach of river. Specifically, the goal of the study was to identify the specific 
combinations of river and tidal conditions that control water depth through this section of the barge 
route. Specifically this assessment identifies the combination of river stage and tide required for 
operation of the shallow draft tug. It is assumed that a typical shallow draft tug requires continuous 
channel depth of at least 3½ ft (1 m) of water. : 
 
A detailed discussion of the depth criteria and operational assumptions is also provided in the 
subsequent sections of this report. 
 
 
1.1 Previous Work 

A detailed hydrographic survey and hydrologic analysis for the area of interest was completed by 
Sandwell Inc. in 1995 for Redfern Resources. This excellent technical analysis provides the basis 
for this work. The current work represents an update of the previous assessment.  
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2. Methodology 

2.1 Field Visit 

Bathymetric information was collected during a 3-day field assessment completed between June 
5th and June 7th, 2007. A local Taku River fisherman (David Parisienne), with over 20 years of 
experience on the Taku River, was hired as the boat operator. A 17-foot aluminium riverboat was 
used to navigate the river, which provided access into areas as shallow as one foot (0.3 m) deep.  
 
The water depths were collected using a Sonarmite v2.0 Portable Bluetooth Echo Sounder, while 
location was collected using a Trimble GeoXT GPS unit. The resolution for the echo sounder is 
0.025 m. The echo sounder was mounted on the transom of the boat (Photo 1) and was 
approximately 18 cm below the water’s surface, flush with the bottom of the boat. (e.g., 0.18 m 
below water surface). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   Photo 1. Echo Sounder Used to Conduct Survey 
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During the 3-day bathymetric survey, it was observed that the stage (i.e., river discharge) of the 
Taku River was rising steadily. To correct for changes in river stage as well as tidal effects, a Hobo 
Levelogger was installed to continuously track change in water levels. Automated measurements 
were collected at 15-minute intervals over the course of the survey. The levelogger was attached to 
a tall aluminium pole and was installed into the Taku River along the west bank approximately in 
the middle of the study area (shown on Figure 1) near the location referred to as the “Rock Pile”. 
Photo 2 provides an image of the level logger location. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      Photo 2.   Location of Levelogger near the Rock Pile (flagging) 

 
2.2 Post-processing of Bathymetry Data 

2.2.1 Control for River Stage and Tide 

As mentioned, the Taku River was rising steadily throughout the survey period. To relate all of the 
surveyed points to a common datum, therefore, a correction for change in river stage and tidal 
effect was required. The levelogger provided a detailed account of water level changes, however 
the instrument malfunctioned during the last two days of the survey, during which time the highest 
river stage was recorded. In order to track changes in water levels during this period, a relationship 
between the levelogger data (specifically when it was operational during low tide periods) and the 
Taku River water survey gauge located upstream at Canyon Island (USGS 15041200), was 
constructed (Figure 2). This allowed all of the survey data to be corrected to a specific condition 
known as the “control stage” (i.e., during low tide conditions and the highest river stage discharge 
recorded during the study period). The “control stage”, period has been identified on Figure 2 by a 
red box and represents a river discharge of 2450 m3/sec (86,600 cfs). 
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Figure 2: The levelogger and USGS gauge outlines the rise in river stage during the bathymetry survey. Note, the high tides were not recorded by USGS gauge/levelogger correlation (pink dots). 
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The data collected over the 3-day survey period was then broken down into 3-hr segments. The 
corresponding river stage (at low tide) for the same 3-hr period was then averaged and used to 
correct the measured water depths. As indicated by Figure 2, the river stage fluctuated 0.14 m over 
the survey period, recording a river discharge change from 2020 m3/s (71,600 cfs) to 2450 m3/s 
(86,600 cfs).  Water depth observed over the survey period was corrected to a “control stage” 
water level.  
 
 
2.2.2 Sandwell Report (1995) and Tidal Control 

Sandwell1 conducted a hydrological survey within the same study area in August of 1995. A copy 
of this report is provided in Appendix A. This detailed study developed water depth adjustments for 
various tidal scenarios in relation to river discharge (see Table 5.1 of Sandwell report). Sandwell 
(1995) also developed a stage-discharge relationship at three locations within the Taku sand flats: 
  

1. Taku Lodge (upstream limit of study area); 
2. Moss (near the “Rock Pile”); and 
3. Taku Point. (downstream limit of study area). 

 
Using the tide/river discharge relationships developed by Sandwell (1995), the bathymetric data 
collected during this study was adjusted to reflect “Sandwell” chart datum. Sandwell’s chart datum 
is established at a river discharge of 500 m3/s, and a mean low tide “0 ft”, measured at Juneau, 
Alaska. A correction for all water depths depending on location (i.e., Taku Lodge, Moss, or Taku 
Point) was then calculated based on Sandwell’s stage discharge relationship for the Lower Taku 
River (Figure 5.1, Sandwell 1995). 
 
By way of example, the discharge during the “control stage” period (Figure 2) of this survey was 
2,450 m3/s (USGS 15041200), which corresponds to a river stage at low tide of 5.6 m at Moss 
(Figure 5.1, Sandwell, 1995). In relation to chart datum (i.e., low tide + river discharge 500 m3/s), 
the depth at Moss Point is 4.5 m. Thus a correction factor of 1.1 m was subtracted from all 
measured depths in the vicinity of Station Moss to reduce the data from this survey to chart datum 
conditions. Correspondingly, a depth correction of 1.1 m (same as Station Moss) and 1.7 m was 
subtracted from the measured depths in the vicinity of Taku Point and Taku Lodge respectively. For 
locations between Moss Point, Taku Point and Taku Lodge, a liner extrapolation was applied 
across the reach of the river. 
 
Once all the survey points had been reduced to chart datum, it was then possible to relate various 
river discharge levels and tidal conditions to the bathymetry data collected in this survey. 
 
 

                                                      
1 Sandwell (1995), Taku River Hydrographic Survey. Final Report. For Redfern Resources Ltd for the Tulsequah 

Chief Mine. 
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2.3 Data Interpolation 

Once observed data was corrected to a common water level (e.g., “control stage” of 2450 m3/sec 
(86,600 cfs), the bathymetric data was corrected to continuous data (e.g., a raster grid) using 
ArcGis GRID. Gridded, or continuous data was then reduced to chart datum as described 
previously. 
 
Once the chart datum grid was derived, a series of discharge/tide scenarios was developed by 
extracting from Sandwell’s Table 5-1. 
 
Once all data manipulation was completed, the gridded data was converted back to a point file and 
all points were than plotted overtop of the topographic base map. The data was then contoured by 
hand at 2-ft and 3-ft contour intervals. The resulting manually interpreted contour lines were then 
scanned, and digitized. 
 
 
 

3. Discussion of Results 

A series of water depth charts have been developed to represent a variety of stage/tide scenarios. 
Figures 3 to 6 represent these scenarios and show the extent of channels with between 2 and 3 
feet, and >3 ft. (0.6 and 1.0 m, and >1.0m) of water within the study area. Generally, it is assumed 
that the air cushion barge skirts will drag across the sand flats infrequently with water depths 
greater than 2 ft. Furthermore the amphibious tractor requires somewhat less than 2 ft of water to 
operate aquatically. 
 
 
3.1 Taku River Stage Scenarios 

A total of four scenarios were chosen to illustrate the channel depths in relation to river discharge 
and tidal influence. These scenarios are presented as follows: 
 

Figure 3: A river discharge of 500 m3/s and a 0 ft. tide, or mean lower low water (MLLW) 
(measured at Juneau, Alaska). 

 

 

 

 

Figure 4: A river discharge of 500 m3/s and an 8 ft. tide, or mean water (MHW) (measured at 
Juneau, Alaska). 

Figure 5: A river discharge of 500 m3/s at a “16 ft” or mean higher high water (MHHW) 
(measured at Juneau, Alaska). 

Figure 6: A river discharge of 700 m3/s at a 0 ft. or mean lower low water (MLLW) (measured at 
Juneau, Alaska.) 
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In all of the figures listed above, the green areas represent water depths of three feet (1 m) or 
deeper whereas red areas represent water depths between two and three feet. The blue areas are 
less than two feet deep. Areas with water depths of three feet or more identify the channel where a 
conventional shallow draft tug could navigate, and where the ACB would not touch the bottom 
sediments of the channel. 
 
 
3.2 Observations and Comments 

Several observations can be made from this analysis: 
 
1. A discharge of 500 m3/s was identified by Sandwell (1994) as a normal low water level in the 

Taku River during the aquatic season (e.g., May to Oct.). Average summer discharge is 
approximately 700 m3/s (mid May to Sept.). 

2. When the Taku River discharge is at 500 m3/sec and there is a low tide (MLLW or 0’ tide at 
Juneau) (Figure 3), one section of river at the downstream end of “Hole in the Wall Glacier” is 
shallower than 2 feet. Under such conditions, a shallow draft tug could not successfully 
navigate this segment of river. There is a second “pinch point” near Taku Lodge where the 
channel of adequate depth is very narrow and likely discontinuous during lower flows. 

3. These two shallow sections of the channel near Taku Lodge and downstream of Hole in the 
Wall Glacier correspond to the constraint areas identified in Sandwell, 1995. Furthermore, the 
location of the channel identified in the current study correlates broadly with that mapped in 
1995. This suggests that the river channels through this area are generally more stable than 
local/ conventional knowledge has suggested, at least over the past decade or so. 

4. When the Taku River discharge is at 500 m3/s and the tide is “Mean” (8’ tide at Juneau) 
(Figure 4), the same problem area at the downstream end of “Hole the Wall Glacier” is 
present, albeit for a shorter distance. The water depth through this section of the channel is 
between two and three feet deep and suggests that a tide higher than mean tide (e.g., 8’ tide) 
is needed to navigate this section of the river. 

5. When the Taku River discharge is at 500 m3/s and the tide is “high” (16’ tide at Juneau) 
(Figure 5), a continuous route of 3-ft and/or deeper is present. During these conditions, a 
shallow draft tug can successfully navigate this section at higher tides. 

6. Once the river discharge reaches 700 m3/s or greater (Figure 6), which is the mean river 
discharge during the summer months, it is possible to navigate vessels through the study 
area regardless of tidal conditions. 

 
 
3.3 Barging Season Using a Conventional Shallow Draft Tug 

Figure 7 represents a hydrograph of the Taku River. The solid black line indicates the mean flow, 
the whiskers indicate maximum and minimum monthly average flows, and the red and blue dashed 
lines indicate monthly average high and low flows (e.g., one standard deviation), respectively.  
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As discussed, the results of this analysis indicate that a shallow draft tug can successfully navigate 
the river once the discharge reaches 700 m3/s or greater, regardless of tidal conditions. Shallow 
draft tugs can also navigate at flows of 500 m3/s combined with tides in excess of 8 ft. Therefore 
based on the mean flow of the Taku River hydrograph (i.e., 700 m3/s, Figure 7), the shallow draft 
tug could generally operate from the middle of May to the third week in August (a period of 
approximately 14 weeks), without relying on higher tides. Barging using a shallow draft tug could 
also operate an additional 6 weeks during higher tides when the Taku River discharge falls below 
700 m3/s (to a minimum of 500 m3/s). At other times of the year, the amphitrac, operating primarily 
aquatically, on wheels, and/or on ice, is required.  
 
 
3.4 Conclusion 

The previous bathymetric analysis identifies the River stage and tide conditions required for the 
transit through the Lower Taku River sand flats area with a typical shallow draft tug (e.g., requiring 
a continuous channel with 3 ft. (1.0 m) or more of water). Specifically, the analysis indicates that a 
continuous channel with >3 ft. of water exists: 
 
1. when flows in the Taku River are >700 m3/s; or 
2. when flows in the Taku River are >500 m3/s and there is at least an 8 ft. tide (e.g., mean tide). 
 
Outside of this set of environmental conditions, use of the amphibious tractor will be required to tow 
the Air Cushion Barge through the shallowest sections of the channel in this part of the river. 
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Figure 7. Taku River Hydograph at Canyon Island
1986 - 2006

0

500

1000

1500

Jan Jan Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fl
ow

 (m
3/

s)

Mean Flow
Average High Monthly Flow
Average Low Monthly Flow

Wiskers indicate max/min monthly 
average flows

Estimated discharge required 
for shallow draft tug
(700 m3/s)

Winter Season Transition 
Season

Transition 
Season Winter SeasonAquatic 

Season



Appendix A - Channel Depth Analysis of the Lower Taku River 

  

 

 

4. Limitations 

This report was prepared for the exclusive use of Redfern Resources Ltd. The report, which 
specifically includes all tables and figures, is based on data and information collected during the 
investigations conducted by Gartner Lee Limited, and is based solely on the conditions of the site 
at the time of the investigation, supplemented by historical information and data obtained by 
Gartner Lee Limited, as described in this report. 
 
The investigations and designs described in this report were conducted in a manner consistent with 
that level of care and skill normally exercised by other members of the engineering and science 
professions currently practicing under similar conditions, subject to the time limits and financial and 
physical constraints applicable to the services. 
 
Any use which a third party makes of this report, or any reliance on, or decisions to be made based 
on it, are the responsibility of such third parties. Gartner Lee Limited accepts no responsibility for 
damages, if any, suffered by any third party as a result of decisions made or actions based on the 
information contained in this report. 
 
Should you have any questions regarding this report, or require further information, please contact 
the undersigned. 
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Appendix A  

"Taku River Hydrographic Survey", 
Sandwell Inc., 1995 
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