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(BRITISH COLUMBIA)   GEOTECHNICAL ENGINEERS & 

TERRAIN SPECIALISTS 

21 March 2006 
File: 2005-029 

Tolko Industries Ltd. c/o Terrafor Resources 
9304 Aberdeen Road 
Coldstream, British Columbia 
V1B 2K5 
 
Attention:  Glenn Dick, R.P.F.    
 

 
 STREAM CROSSING AT 28.5KM OF GRANITE ROAD  

Bouleau Lake  
Okanagan-Shuswap Forest District  

 
Dear Glenn: 

At your request, the author attended the above referenced site with you on  
24 June 2005.  The purpose of the site visit was to assess the option to replace the 
existing corrugated steel culvert at approximately 28.5km of the Granite Road on the 
south side of Bouleau Lake, with a permanent open bottom, Terraspan Box Culvert.  A 
visual assessment of the conditions, at and adjacent to, the subject stream crossing was 
undertaken.  Information regarding the likely subsurface conditions present at the site 
was collected from soil exposures adjacent to the subject road section as well as shallow, 
hand-dug test pits.  The following is a summary of our field and office assessment 
together with details regarding the design and installation of the culvert.   

 
General Conditions 
 

Use of this report is subject to the Statement of General Conditions, which is 
attached.  The reader’s attention is specifically drawn to these conditions, as it is essential 
that they be followed for proper use and interpretation of this report. 

Site Conditions 
 

The Granite Road is located within the Shuswap Highlands of the Interior Plateau 
Physiographic Region, about 30km west of Vernon, B.C. (see Figure 1, attached).  The 
site is within the Bouleau Lake drainage basin, which flows southeast and eastward into 
the Okanagan Lake.  The site may be accessed from Whitemans Creek FSR and the 
Bouleau Lake FSR.  It was noted that the outlet of the existing culvert was elevated 
approximately 0.6m above the stream water surface on the downstream side of the road 
crossing.   This crossing may be inhibiting fish from travelling upstream. 
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The crossing is at about 1400m elevation and is about 60m from the shoreline of 

Bouleau Lake on north to northwest facing slopes. 
 
Fish were not observed within the stream channel at the time of the assessment 

however; the stream channel between the lakeshore and the culvert outlet was noted to be 
gently sloping and comprised of gravel and sand.  Figure 2, attached, provides a more 
detailed plan view of the subject site.   

 
The terrain is bedrock controlled and the geology consists of volcanic rocks of the 

Penticton Group.  Surficial soils exposed in the road cutslopes near the sites appear to 
consist of glaciofluvial fan deposits.  The soil textures generally consist of medium to 
coarse sand and gravel with a little to trace of cobbles and boulders (noted at a potential 
borrow site just to the west of the crossing). 

 
The existing crossing consists of a 900mm diameter corrugated steel pipe placed at a 

gradient of approximately 0.5%, with a drop of approximately 0.6m at the outlet.  
 
Plates 1 3 show photographs of the subject site taken during the field assessment.   

 
Background survey and design information for the site is as follows: 
 

Stream Class S4 
Channel Width 1.1 to 1.6m 

Gully dimensions 2 to 4 m wide by 0.3 to 0.4 m deep 
Average channel area at high water 

mark
Upstream 1.1 to 1.3 wide by 0.3 m deep 
Downstream 1.4 to 1.6 wide by 0.2 m deep 

Stream velocity at survey Not measured 
Upstream Gradient 4 to 6% 

Downstream Gradient 3 to 4% 
Stream Gradient at Crossing 0.5% (in culvert); approx. 0.6m drop at outlet 

Drainage Basin Area 145 ha (est.) 
Channel Bed Gravel and cobbles with trace of boulders 

(some sand upstream of inlet) 
Design Discharge Rate (Q100) 3.3m3/sec. 

Debris Flow/Debris Flood Potential Very low 
Design vehicle Loading L75 

Road Surface Width 8.2m 
Road Superelevation 2% slope down to downstream 
Design Road Grade Similar to existing condition  
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Site Hydrology 

 
Mr. Alan Bates, P.Eng, of Streamworks Unlimited, carried out an office assessment 

of the Q100 design flows.  The results of his assessment are presented in the above table.   
 
The flow capacity of the existing CSP (corrugated steel culvert) is estimated to be 

approximately 0.9m3/sec. if the inlet water level is to the top of the pipe.  The flow 
capacity of the proposed open bottom Terraspan Box Culvert is estimated to be 
approximately 3.3m3/sec. if the inlet water level is to the underside of the stringer 
assembly.   

 
It may be practicable to leave the existing CSP be left in-place and construct the new 

channel with the Terraspan Bridge structure to the side of this structure.  This may add in 
installation and sediment control during construction.  Alternatively, the existing culvert 
could be left in-place as a by-pass structure and the Terraspan Bridge could be 
constructed around this structure.  This would ultimately require isolating the stream 
reach at the culvert site, fish salvage and pumping of the stream flows around the site 
prior to removal of the CSP.  In addition, it would involve some channel bottom 
stabilization after the CSP was removed and prior to installation of the stringer assembly.     

Proposed Construction 
 

Terratech Consulting Ltd. (TCL) has recently developed and tested a new stream 
crossing system that utilizes deep corrugated steel box stringers in conjunction with 
geosynthetic reinforced, compacted, granular fill to form a composite beam capable of 
carrying heavy industrial traffic loads over short lengths such as small streams.  These 
structures can be designed and constructed as either permanent or temporary crossings 
with the potential to reuse the steel stringer assembly at other locations.  Based on our 
field review, it is judged that it would be practicable to construct a geotextile reinforced 
soil and steel box culvert (Terraspan Structure) at this site.  The materials and installation 
of the reinforced soil box culvert would likely be more economical than other options 
available that would provide comparable fish passage.   

 
Recent load testing of this new system has shown results equal to and better than 

expected for clear spans of 2.8m, fill depths of 0.75m and loads up to L100.   

Layout and Design 
 
It is proposed that the new crossing typically maintain the existing horizontal 

alignment.  To achieve this, range markers identifying the existing road centreline should 
be installed in the field.  The road surface elevation may need to be raised slightly at the 
new crossing location. 

 
Figure 3 (attached) shows the plan view of the structure proposed for the site 

including the location of the abutments.  Figure 4 (attached) shows a cross-section 
through the abutments.  Figures 5 (attached) shows an upstream-downstream cross-
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section through the reinforced soil box culvert.  These figures show the general 
arrangement of the components used in the construction of the structure.  Figure 6 
(attached) provides a detailed cross-section of the steel stringers that are also used as 
shear connections/cross-ties.   

Construction Guidelines for the Reinforced Soil, Box Culvert 
 

The following section presents the construction details, materials requirements and 
estimate of probable cost to construct the reinforced soil box culverts at the subject site.   

 
Figures 3 to 7 present the details of the reinforced soil and steel box culvert, together 

with site-specific details for construction of the abutment and wing walls at the subject 
site.  As few of these structures have been constructed to date, Terratech Consulting Ltd. 
should be on site to monitor construction, modify the design, if required, to suit the site 
conditions exposed during excavation and provide detailed instructions regarding 
installation and construction.   

 
The following guidelines for the construction of the reinforced soil and steel box 

culvert are presented to provide the reader with a general understanding of how the box 
culverts are assembled: 

 
1. Install range markers/ribbons to mark the centreline of the road at the proposed 

crossing site.   
2. By leaving the existing CSP in place, it will likely be possible to construct the new 

crossing adjacent to the existing channel without bypassing the stream.  A 
representative of Terratech Consulting Ltd. (TCL) should be on-site to guide selection 
of the new channel location.  Sand bag dykes may need to be constructed near the 
inlet and/or outlet areas of the proposed new channel, depending upon water levels at 
the time of construction.  

3. A relatively level surface should be excavated about 1.5m wide on each side of the 
stream crossing (a relatively level surface extending 2.5m to either side of the 
proposed channel centreline).  Prior to further work, a representative of TCL should 
assess the condition of the excavated surface.     

4. The foundation for the abutment walls should not slope steeper than 5 percent from 
upstream to downstream.   

5. The bottom row of wire mesh forms (see Figure 7, attached) should be positioned in 
locations to accommodate the desired final span, required bearing area of the steel 
stringers and final extent of road fill.  The foundation level and abutment final heights 
should be selected such that there is a slope of at least two percent along the length of 
the steel stringers to reduce the potential for ponding of water on the steel stringers. 

6. The first length of woven geotextile reinforcement (Mirafi 600X or approved 
equivalent) should be rolled out, cut to width and length and placed on the foundation 
base and base forms. The remaining flap of geotextile should be draped over the wire 
mesh, out of the way. 
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7. An initial lift of soil (250mm maximum thickness) should be spread and compacted 

over the geotextile reinforcement.  Coarse rock or cobbles (greater than 100mm) 
should be raked to the face of the wall. 

8. Compaction of the backfill should be to a dry density of at least 95% of the Standard 
Proctor maximum dry density.  Backfill material should consist of compactable 
granular soils (sand, gravel and cobbles with a maximum size of 150mm), typically 
with less than 10 percent fines (silt and clay) or durable rock fill.  Material from the 
local road cut about 20m to the west is considered to be suitable for backfill.  The 
backfill within 1.0m of the wall face should be placed and compacted in lifts not 
exceeding 250mm loose thickness and compacted with several passes of a vibratory 
plate tamper (minimum 3300 pounds of centrifugal force).  For compaction of the 
backfill beyond 1.0m from the face, the preferred compaction equipment would be a 
small to mid-sized, smooth drum, ride-on compactor such as the Stone Rhino 43 Inch 
Dirt Roller (12,000 pounds of centrifugal force) or a large vibratory plate tamper.  
The number of passes of the compactor(s) required to obtain the desired compaction 
would be as determined by the geotechnical engineer, in the field. Water may need to 
be added to the fill to achieve acceptable compaction.  

9. Fold the geotextile flap over the soil at the mid height keeping enough fabric at the 
face to cover the upper face of the form.  Additional backfill (cobbles, sand and 
gravel or rockfill) should be placed similarly to the procedure noted above, to the full 
height of the form.   The fill should be placed and compacted as per Step 8.   

10. If the tops of the abutment fills are irregular, place a thin, sand levelling layer on top 
of the abutments.  The differential elevation between the abutments should provide at 
least a 2% slope in the stringer assembly, as noted in Step 5. 

11. Place a 2-inch thick, rigid, extruded polystyrene (XPS) foam sheet on top of the 
abutments (this material is readily available at building supply stores and is used for 
foundation insulation).  

12. The proposed stream channel should be excavated down to a uniform gradient to 
eliminate the drop at the outlet. The channel should be lined with a 0.3m thickness of 
gravel, cobbles and boulders.   

13. The steel stringers, rubber bracing blocks and shear connector/cross-ties should be 
pre-assembled on-site in accordance with the attached figures, complete with either 
eyebolts or eyenuts and lifting cables or chains.  During assembly, the stringers 
should be elevated on supports to facilitate installation of the bolts (12 welded wire 
steel forms and 24 struts would provide suitable supports to assemble the deck 
panels).  Nuts should be tensioned to between 74 and 110 foot-pounds torque.  Spacer 
bars are to be placed at the four corners of the stringer assembly and at the ends of the 
crossties. 

14. Using an excavator, lift the stringer assembly into position on top of the abutments.   
15. Geosynthetic drains or 75mm diameter, perforated, PVC pipe drains, wrapped in non-

woven geotextile should be placed on top of the abutments at both ends of the stringer 
assembly extending from the upstream to downstream.    

16. Placement of the geotextile reinforced sand and gravel fill in and above the stringer 
assembly should generally follow the methods outlined in Steps 5 to 9 noted above 
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with the exception that the compaction should be to at least 98% standard Proctor 
maximum dry density.   

Tools, Equipment and Labour 
 

It is suggested that the following minimum quantities of tools, labour and 
equipment be mobilized to the site for efficient construction of the proposed box culverts. 

 
• Silt fencing, including support stakes  
• 40 to 60 sand bags  
• 20 m of 500 mm dia. by-pass culvert (HDPE)  
• 2 water pumps and spray nozzles with 200 feet of hose.  
• Excavator (Cat 315 or equivalent). 
• Tandem axle gravel truck or loader 
• Compactor: A small, hand-guided, vibratory plate tamper (maximum width of 

21 inches; minimum centrifugal force of 3300 pounds).  A small (3.5 to 5 foot 
wide, self propelled) vibratory roller (Stone Rhino 43 Inch Dirt Roller or 
equivalent), with a minimum centrifugal force of 12,000 pounds or a large 
hand-guided, vibratory plate tamper (1000 to 1200 lbs weight) capable of 
delivering 13,000 lb. of centrifugal force. Alternatively two large vibratory 
plate tampers could be used.   

• Air Compressor system with hoses and two impact wrenches (15/16 wrenches 
and sockets).  Alternatively, a generator and electric impact wrenches with 
extension cords could be used.   

• Supervisor:  To layout and guide the crew in placement of the forms, fabric, 
stringer assembly and backfill. 

• Labour: 3 people to assist with abutment construction, install, cut fabric, place 
fabric, compact backfill soil and stringer assembly. 

 
Hand tools should include at least the following: 

 
• 4 – 15/16 combination open end, and box end wrenches 
• 1 – Torque wrench with a minimum of 150 foot-pounds capacity 
• 3 – 15/16 sockets (1/2 inch drive) 
• 2 – ½ inch drive ratchets  
• 4 – lifting cables, straps or chains, 35 to 40 ft. long, with hooks on each end or 

cables with cable clamps  
• 2 tapered alignment bars (jimmy bars), at least 18” long 
• 3 garden rakes (commercial quality) 
• 3 shovels (commercial quality) 
• 3 utility knifes with spare blades (1” wide blades) 
• 2 – 25’ steel tape measures 
• 1 – 100’ fibreglass tape measure 
• 1 set of bolt cutters (24 inch or longer) 
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• Two pieces of round steel bar with holes drilled in each end, as shown on the 

sketch below (If requested, Terratech Consulting Ltd. can provide these tools 
for use during construction).  

• One, 2 foot long carpenter's hand-level 
• 1 straight wood 2 by 4, 10 feet long 
• 1 straight wood 2 by 6, 8 feet long 
• 1 small roll of duct tape 
• 1 can of light coloured spray paint 
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Quantity Description Probable 
Material Costs  

1 Roll  High strength woven geotextile (Mirafi 600X or approved 
equivalent (5.3m by 78m)1

$480 

28 12’ long galvanized steel stringers2; 2.8mm thick c/w pre-
punched holes at 8” on centre. 

$4,600 

8 Spacer bars2, stainless steel or hot-dipped galvanized steel, 2” x 
20” x ¼”, with 3 - ¾” diameter holes spaced at 8” c-c 

$110 

60 2’’x ⅝”bolts, and nuts (fully threaded).   $50 
400 1.25’’x ⅝”bolts, and nuts (fully threaded).   $250 
120 Recycled rubber block braces3 $2,200 
8 2” thick by 2’ wide by 8’ long XPS foam (foundation insulation 

board). 
$150 

30 4”x 4”- 4 gauge welded wire forms4 c/w post manufactured hot-
dip galvanized 

$1,850 

150 4-gauge galvanized wire struts4 $100 
8 1” to 1.5” long x  ⅝”diameter eyebolts (fully threaded) and nuts.   $150 

70’  6” by 1” Multiflow or Mirafi HC drain or approved equivalent5 $230 
  Sub Total $10,170.00 
  Shipping  Not included  
  Taxes Not included  
  TOTAL $10,170 

 
 

1. Mirafi 600X may be purchased from Armtec in Richmond.  Contact Adriano 
Messina at -866-481-4430.     

2. Steel stringers and spacer bars manufactured to TCL specifications may be 
purchased from Armtec in Richmond.  Contact Adriano Messina at  
1-866-481-4430. 

3. Recycled rubber block braces fabricated to TCL specifications are available from 
Dinoflex Mfg. Ltd. in Salmon Arm at 1-250-832-7780.  

4. Forms and struts, constructed to TCL specifications, may be purchased from 
Armtec in Richmond (contact Adriano Messina at 1-866-481-4430). 

5. Geosynthetic drainage material (Multiflow) may be purchased from Nilex Inc. in 
Burnaby, B.C. 1-800-663-0478.  Mirafi HC drain may be purchased from Armtec 
in Richmond (contact Adriano Messina at 1-866-481-4430).  An equivalent length 
of 3” diameter, perforated PVC pipe covered with non-woven geotextile could be 
used in-place of the geosynthetic drain material.  

 
It is estimated that the above-proposed stream crossing will require approximately two 

(2) days to construct using the equipment and materials noted above.  Assuming an 
average cost of $2,500 per day for labour and equipment, the probable cost to construct 
the subject stream crossing using GRS-WW abutments and steel stringers with geotextile 
reinforced soil is approximately $15,200. 
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The probable cost shown above does not include: engineering costs and mobilization 

and demobilization costs for equipment.  Engineering costs for this project are being 
provided by TCL under a separate agreement.       
 
Closure 
 

We trust that the above and attached information are sufficient for your present 
requirements.  Please contact us if you wish to discuss any of this information or other 
issues regarding the planning, design and construction of the proposed reinforced soil and 
steel box culvert.   
 
 
Yours truly, 
Terratech Consulting Ltd. 
 
 
 
 
 
 
Calvin VanBuskirk, P.Eng. P.Geo. 
Project Engineer 
 
 
R.J. (Ron) Neden, P.Eng. 
Review Engineer 
 
cc:  Jim Furlong, Tolko Industries – Lumby Division 
 
Attachments: Figures 1 to 7 

Plates 1 to 3 
Statement of General Conditions 

 
 
CVBData/Client/Tolko/2005-029BouleauRpt 

 



             

 Armstrong

 Vernon

 
 
 
 
 
 
 

 
 

Bouleau 
Creek 

Whitemans 
Creek 

Bouleau 
Lake 

Okanagan 
Lake 

Site 
Site

Base map from BC Government 
Web-site: Mapplace  

Scale 1:400,000 

KEY PLAN  
 

Bouleau Lake            Stream C

Tolko Industries Ltd., Lumby c/o Terrafor R

This figure to be read in conjunction with Terratech Consulting Ltd. report dated  
January 2006. 
The information contained in these drawings, figures and accompanying 
reports/letters are submitted to Tolko Industries Ltd. c/o Terrafor Resources as 
information to assist in a specific forest resource development within a defined study
area.  The conclusions of this report/letter may not be valid if specifics of the 
development are altered.  Information contained within this report and statements 
regarding this report may not be suitable for other uses.  Accordingly, Terratech 
Consulting Ltd. cannot be responsible for use of this information beyond that stated 
herein.  

 
March 2006 Project No. 2005-029 Fi
N

rossing

esources

gure 1 



             

1700

1600

1500

1400

800

1500

400

1800

1800

1600

16
00

 

Granite Road  

Base map from BC Government 
Web-site: Mapplace  

N

 

This figure to be read in conjunction with Terratech Consulting Ltd. report dated  
March 2006. 
The information contained in these drawings, figures and accompanying 
reports/letters are submitted to Tolko Industries Ltd. c/o Terrafor Resources as 
information to assist in a specific forest resource development within a defined study
area.  The conclusions of this report/letter may not be valid if specifics of the 
development are altered.  Information contained within this report and statements 
regarding this report may not be suitable for other uses.  Accordingly, Terratech 
Consulting Ltd. cannot be responsible for use of this information beyond that stated 
herein.  

Tolko Industries Ltd., Lumby c/o Terrafor Resources

March 2006 Figure 2 

SITE LOCATION 
Bouleau Lake         Stream Crossing

FI
LE

: R
SH

/A
dm

in
ist

ra
tio

n/
Fo

rm
s/

W
or

d 
Bl

an
k 

Fi
gu

re
 S

he
et

_1
 C

el
l P

or
tra

it.
do

c

 

Project No. 2005-029 
Scale 1:30,000 
Contour Interval 20 metres
Site



 

3.66m 

1 5

B 

9.0m
(22 string

3

4 

Road centreline 

Note:  View

 

P

F

6

2

gure 4 

A

10a 

10b 

(See Figure 5) 

Wing-walls 
to suit site 
conditions 
(typical) 

B

10m

 shown with fill removed.    See Figure 4 for Le

atent Pending

Not to scale  

ile: 2005-029BouleauFig3 

This figure to be read in conjunction with Ter lting Ltd. repo
dated March 2006. 
The information contained in these drawings  
accompanying reports/letters are submitted stries Ltd., 
Lumby c/o Terrafor Resources as information e construction 
of a stream crossing at a specific location.  T ns of this 
report/letter may not be valid if specifics of t re altered.  
Information contained within this report and garding this 
report may not be suitable for other uses.  A er
Consulting Ltd. cannot be responsible for use a  
that stated herein.  
  
ers) 
20
, Lumby c.o Terrafor Resources 
3

5

rt Tolko IndustriesLtd.
FIGURE 3 March 2006 05-029

PLAN VIEW OF CROSSING 
Bouleau Lake 
ratech 
tion beyond
See Fi
A

gend. 

ratech Consu

, figures and
 toTolko Indu
 to assist in th
he conclusio
he project a
statements re
ccordingly, T
 of this inform



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2

b

2.4m Clear Span 

B

1 – Corrugated Steel Stringers (See Figure 6) 
2 – Steel spacers; one at the outside end of each cros
3 – 50mm thick by 600mm wide, XPS foundation insu
4 – Corrugated Steel Cross Tie / Shear Connector (Se
5 – Multiflow drain or 3” (75mm) diameter, rigid, perfo
6 – Custom made, welded wire forms (See Figure 7) 
7 – Wire struts (galvanized wire, see Figure 7) 
8 – High strength, woven geotextile (Mirafi 600X or ap
9 – Finished road surface 
10 – Custom recycled rubber bracing block, 10” (250m
cross-tie blocks    
11 – Not applicable  
12 – Existing stream channel 
13 – Oversized rock or cobble (4”(100mm) plus) 
15 – 5/8” by 2” galvanized bolts complete with nuts 
16 – Sand and gravel compacted to at least 95% Stan

B
Centreline of Stream Bed / Structure 

1.0m 

4

5 

7 8 

9

6

12

13 

16 

0.55m upstream
0.75m downstream600mm 

15

10a

 

This figure to be read in conjunction with Terratech Consulting Ltd. report dated 
March 2006.  The information contained in these drawings, figures and 
accompanying reports/letters are submitted to Tolko Industries Ltd. c/o Terrafor 
Resouces as information to assist in the construction of a road crossing at a specific 
location.  The conclusions of this report/letter may not be valid if specifics of the 
project are altered.  Information contained within this report and statements 
regarding this report may not be suitable for other uses.  Accordingly, Terratech 

onsulting Ltd. cannot be responsible for use of this information beyond that stated 
rein.  

File: 2005-029BouleauFig4 
Project No. 20
10
1

0.60m upstream 
1.1m downstream 

1.25m upstream
2.05m downstream

Section A – A  
Bouleau Lake 
C
he
05-029 March 2006 FIGURE 4 
Tolko Industries Ltd., Lumby c/o Terrafor Resources
3

Legend

s-tie and one at each corner of stringer assembly. 
lation foam 
e Figure 6), centred at about 1/3rd of clear span  
rated PVC (white) pipe 

proved equivalent) 

m) long : 10a – stringer blocks beneath cross-ties; 10b – 

dard Proctor Maximum Dry Density 
Not to scale 
1.5m
Patent Pending



                                    

um slope of stringer 
bly is 5%  

0.2m min.

Slope and/or step bottom of 
structure to match channel invert

10m

16 

13 

7

911 

10 

A

4

15
8

Patent Pend

See Figure 10 for Legend 

1

3

0m 
(22 s ingers)

Upstream 
Downstream 

1.35m 

6

A

6 Estimated channel 
slope = 8%

Slope down 2%

CL

ematic only.  
ot to scale. 
alls not shown. 

 

 ing 

File: 2005-029BouleauFig5 

This figure to be read in conjunction with Terratech Consulting Ltd. repor
dated March 2006. 
 
The information contained in these drawings, figures and accompanying 
reports/letters are submitted to Tolko Industries Ltd. c/o Terrafor 
Resources as information to assist in the construction of a road crossing 
at a specific location.  The conclusions of this report/letter may not be 
valid if specifics of the project are altered.  Information contained within 
this report and statements regarding this report may not be suitable for 
other uses.  Accordingly, Terratech Consulting Ltd. cannot be 
responsible for use of this information beyond that stated herein.  

FIGURE 5 2005-029 March 2006 

 Lumby c/o Terrafor Resources 

SECTION B – B  
 

Bouleau Lake Road 
Sch
 N

Wing w

t Tolko Industries Ltd.,
Maxim
assem
9.
tr



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

File: 2005-029Bouleau Figure 6 

2 to 4 
inches 

Stringer bolthole 
spacing plan 

Steel Stringer cross-section 

4”8” 8”8” 8”8” 8” 8” 8” 

144” 

4 7/16” 

20 1/4” 

2.8mm  

¾” dia. holes 
punched 8” on 

centre as shown 
above  

2 1/8” 2 1/8” 16” 

7 15/16” 

Not to scale 

 

2005-029  

Tolko Industries Ltd., Lumby c/o Terrafor Resources
This figure to be read in conjunction with Terratech Consulting Ltd. report dated  
March 2006. 
The information contained in these drawings, figures and accompanying 
reports/letters are submitted to Tolko Industries Ltd. as information to assist in the 
construction of a stream crossing at a specific location.  The conclusions of this 
report/letter may not be valid if specifics of the project are altered.  Information 
contained within this report and statements regarding this report may not be 
suitable for other uses.  Accordingly, Terratech Consulting Ltd. cannot be 
responsible for use of this information beyond that stated herein.  
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Tolko Industries Ltd., Lumby, c/o Terrafor Resources

Scale as shown
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This figure to be read in conjunction with Terratech Consulting Ltd. report dated  
March 2006 
The information contained in these drawings, figures and accompanying 
reports/letters are submitted to Tolko Industries Ltd. c/o Terrafor Resources as 
information to assist in the construction of a road crossing at a specific location.  The
conclusions of this report/letter may not be valid if specifics of the project are 
altered.  Information contained within this report and statements regarding this 
report may not be suitable for other uses.  Accordingly, Terratech Consulting Ltd. 
cannot be responsible for use of this information beyond that stated herein.  
WELDED WIRE MESH FACE DETAIL 
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This information to be read in conjunction with Terratech Consulting Ltd. report 
dated  
March 2006. 
 
The information contained in these drawings, figures and accompanying 
reports/letters are submitted to Tolko Industries Ltd. as information to assist in a 
specific forest resource development within a defined study area.  The conclusions 
of this report/letter may not be valid if specifics of the development are altered.  
Information contained within this report and statements regarding this report may 
not be suitable for other uses.  Accordingly, Terratech Consulting Ltd. cannot be 
responsible for use of this information beyond that stated herein.  
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Existing Road   
Stream Crossing  Granite Road (Bouleau Lake)
Project No. 2005-029
Photo 1 – Looking upstream at stream channel and culvert outlet  
Photo 2 – Close up of perched culvert outlet 



              

This information to be read in conjunction with Terratech Consulting Ltd. report 
dated  
March 2006. 
 
The information contained in these drawings, figures and accompanying 
reports/letters are submitted to Tolko Industries Ltd. as information to assist in a 
specific forest resource development within a defined study area.  The conclusions 
of this report/letter may not be valid if specifics of the development are altered.  
Information contained within this report and statements regarding this report may 
not be suitable for other uses.  Accordingly, Terratech Consulting Ltd. cannot be 
responsible for use of this information beyond that stated herein.  
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Existing Road   
Stream Crossing  Granite Road (Bouleau Lake)
Project No. 2005-029
 
Photo 3 – Looking east at road crossing of stream  
Photo 4 – Looking west at road crossing of stream.  Note the existing 
borrow pit in the background. 



              

This information to be read in conjunction with Terratech Consulting Ltd. report 
dated  
March 2006. 
 
The information contained in these drawings, figures and accompanying 
reports/letters are submitted to Tolko Industries Ltd. as information to assist in a 
specific forest resource development within a defined study area.  The conclusions 
of this report/letter may not be valid if specifics of the development are altered.  
Information contained within this report and statements regarding this report may 
not be suitable for other uses.  Accordingly, Terratech Consulting Ltd. cannot be 
responsible for use of this information beyond that stated herein.  
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Existing Road   
Stream Crossing  Granite Road (Bouleau Lake)
Project No. 2005-029
 
Photo 5 – Looking southwest at culvert inlet  
Photo 6 – Looking downstream at culvert inlet.  Note limited fill depth 
overtop of culvert.   


