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1. EXECUTIVE SUMMARY

R. F. Binnie and Associates Ltd. were hired by the Alberni Clayoquot Regional District to
carry out a conceptual design study for a new highway route into Port Alberni. The
proposed new road would start at the Horne Lake Intersection on Highway 19, and
connect with Highway 4 near the Port Alberni Summit, or The Hump as it is better
known.

A previous study was undertaken in 2005 by ND Lea Inc. for the Ministry of
Transportation. This study looked at options on either side of Horne Lake that joined
Highway 4 in the vicinity of Cherry Creek. As there appeared to be very little cost benefit
associated with this route, the Ministry of Transportation decided to not pursue it.

The route studied by Binnie follows the existing road at the east end of Horne Lake,
which then traverses across the side hill above the south shore of the lake, rising up to
an altitude of 512 metres. It connects with the existing logging road network, and joins
Highway 4 at Loon Lake, about one kilometer west of the summit. Constructability,
overall cost and the cost benefit are some of the factors considered in this study.

We have verified that there is a route that achieves an 80-km/h-design speed, both
vertically and horizontally, and the cost of this route would be approximately 37.6 million
dollars. The distance from Highway 4 at Loon Lake along the new route to the Highway
19 Junction at the Horne Lake Intersection is 20.2 kilometres.

Travel distances and times of the existing routes were compared to those of the
proposed route. Southbound traffic on Highway 19 from the North Island destined for the
West Coast would exit onto the new route at the Horne Lake Intersection. The distance
for the new route is 20.2 kilometres from the Horne Lake Intersection to the Loon Lake
Junction, whereas the distance along the existing route is 45.7 kilometres. This is a
reduced distance of 25.5 kilometres. The timesavings would be approximately 18
minutes.

Northbound traffic on Highway 19 from South Vancouver Island heading towards the
West Coast now exits at the Qualicum Interchange. The distance from the interchange
to the Loon Lake Intersection on Highway 4 is 31.3 kilometres. From the interchange to
the Horne Lake Intersection, then along the new route to the Loon Lake intersection is
34.4 kilometres. Although the distance is 3.1 kilometres greater using the new route, the
travel time would be two minutes shorter because the new route allows for higher driving
speeds.

Binnie hired Mr. Peter Lyall of Apex Engineering to do the Cost Benefit Analysis for this
project. His report is attached as Appendix “A”. Mr. Lyall used accident data, traffic
counts, and delay times from the Ministry of Transportation website, to help with the cost
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benefit of the new route. An assumption was made that all traffic from North Vancouver
Island destined for the West Coast would use the new route. It was also assumed that
the majority of vehicles traveling to the West Coast from the area south of the Qualicum
Interchange would use the new route. The basis for this assumption is that the new
route would be safer, takes less time, and would be more reliable than the existing
Highway 4. Cost benefit figures are based on 50% and 70% of the traffic from south
island using the new route. Based on these assumptions, the cost benefit ratio for the
project is 1.5 for 50% and 2.1 for 70%.
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2. BACKGROUND

The Alberni Clayoquot Regional District formed a committee to try to promote a new
route into the Alberni Valley and other West Coast communities. The formation of the
committee was primarily in response to the following issues:

* Poor reliability and accident history of the existing route

* Increased truck traffic since the closure of the railway

* Increased development in West Coast communities resulting in
increased traffic flows on Highway 4

* Extensive delays on the existing route due to traffic accidents and
storm events

There have been several studies done by the Ministry of Transportation, seeking a new
route through the Horne Lake Corridor. E. Wolski did the Vancouver Island Link Study in
March of 2004. Subsequent to that was the study done by ND Lea Inc., which was
completed in August of 2005. Both of these studies found that the cost benefits of a new
route were not good, with the latter report stating that the cost benefits were 0.63 and
0.86 for the two scenarios that were reviewed.

Mr. Charlie Haggard was a member of the ACRD committee, prior to his recent death.
As the owner of a large trucking company in Port Alberni, his vehicles traveled Highway
4 extensively, and he was very concerned about the reliability of the existing route.
With the support of the ACRD, he lobbied the Ministry of Transportation to study an
alternate route from Loon Lake along the current logging roads towards Horne Lake.
This route had not been considered in the previous study done by ND Lea Inc.
However, the Ministry of Transportation could not be convinced to pursue the Horne
Lake route any further, since the previous study had shown a very poor cost benefit.

It became clear to the ACRD and the committee that to determine the viability of Mr.
Haggard’s route, a more detailed engineering study was required. R.F. Binnie and
Associates Ltd. were hired to do the engineering for the concept.

Unfortunately Mr. Haggard passed away in June 2007 before his vision of a new route
into the Alberni Valley could be realized. This study encompasses many of the concepts
he pioneered during his numerous trips over the logging roads into the Horne Lake area,
and provides a viable basis for the alternate route.

The design objectives of this study are to:

* Obtain digital mapping for the study area
* Produce a digital terrain model to be used to calculate earthworks

'/: R.F. Binnie & Associates Ltd.
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* volumes for various options

e Establish a typical section consistent with Ministry of Transportation
design requirements for this class of road.

* Achieve a design speed of 80km/h for both vertical and horizontal
alignment

¢ Develop cut/fill volumes of various routes and develop cost estimates for
each

* Determine any major stream crossings or structures that may be
required for this design

* Provide access points for the logging road networks to intersect the new
route

This study does not include geotechnical issues, with the exception of references to
assumed material types. Nor were environmental concerns part of the scope.

'/: R.F. Binnie & Associates Ltd.
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3. EXISTING CONDITIONS - HIGHWAY 4

31 Roadway Geometry

Highway 4 from the Whiskey Creek Store to the Mount Arrowsmith/Loon Lake
intersection is a very windy road. There are eight curves with slow advisories of 60
km/h, four with slow to 50 km/h advisories, and four curve signs with no suggested
speed reductions. This is problematic for the many large trucks and recreational
vehicles that travel the route as they sometimes travel at below the advisory speeds to
negotiate the windy road. This causes queuing and frustrations to drivers as there are
very limited opportunities to pass. As we will see further in the report, the accident rate
through this section is quite high, and the accidents cause significant delays.

3.2 Travel Speed

The existing highway is posted at 80 km/h. The distance from Highway 19 to the Loon
Lake Intersection is 31.3 kilometres and the travel time is 25 minutes. This results in an
average travel speed of 75 kilometres per hour. The average travel speed is about 5
kilometres/hour less than the posted speed, and during the heavy tourist season it is
often much lower than that due to motorists traveling below the posted speed.

Some of the factors that tend to reduce the traffic speed are listed below:

* Tourists parked at the east end of Cameron Lake. On a typical summer day,
traffic is often parked on both shoulders, which tends to narrow the driving
lanes. Also pedestrians cross the highway to gain access to the beach. This
slows traffic and creates a safety problem.

* Windy road and speed advisories.

* Congestion at Cathedral Grove. The traffic speed has been reduced to
50km/h for a short section of Cathedral Grove in order to calm traffic and
make it safer for park users. Traffic is often stopped through the Grove on
busy summer days to allow for recreational vehicles to back out into the flow
of traffic and to allow pedestrians to cross the highway.

» Steep grade on the east side of The Hump. Loaded trucks are traveling at
sometimes less than 30km/hr by the time they reach the truck-climbing lane.
This has a tendency to have traffic queue up behind the truck. Often, other
trucks attempt to pass a loaded truck once it moves into the slow lane. This
renders the passing lane unusable for other vehicles. For traffic heading
eastbound going down The Hump, there is no crawl lane for heavy trucks,
which must travel very slowly to negotiate the sharp turns. This causes
delays for the traffic following them. Poor horizontal road alignment prevents
truckers from maintaining their speed as they travel up the east side of The
Hump, which also impedes the flow of traffic.

'/: R.F. Binnie & Associates Ltd.
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3.3 Road Reliability

Highway 4 is the only route into the Alberni Valley and all West Coast communities. It is
an essential link to the West Coast. During the fall and winter of 2006-07, it was closed
on many occasions, for periods of up to two days, because of major storm events or
motor vehicle accidents. In the year 2007 alone, there have been at least seven major
closures of the road due to motor vehicle accidents or weather events. These closures
have on average lasted for periods of about two hours. This has a major impact on the
following:
* The economy of the West Coast
* People trying to catch ferries, airplanes, or keep other appointments
* Emergency transportation, such as police and ambulance
» Sick or injured persons who are prevented from getting to the Regional
Hospital in Nanaimo
+ Commercial traffic, resulting in increased costs to trucking companies and
consumers

In the analysis done by Mr. Peter Lyall, some of the more recent closures are listed with
the cost impact of these closures noted. It is clear from his report that the delay rate of
97.6 hours/100km/year is quite high in comparison to other highways such as the Sea to
Sky, which incurs delays of 72 hours/100km/year.

34 Accident Rates

The TAC Geometric Design Guide for Canadian Roads states in Section 2.1.2.7 “curve
collision frequency increases with the decrease in radius of a curve”. The curvy nature
and narrow shoulders of Highway 4 make driving this road very challenging. The
accident rate for Highway 4 between the Loon Lake Intersection and the Qualicum
Interchange is 0.64 accidents/million vehicle kilometres. This is above the provincial
average of 0.5 for a two lane arterial highway. Further in this report the accident history
is documented.

3.5 Cathedral Grove

Cathedral Grove is a unique provincial park that has many large Douglas fir trees
adjacent to the highway. These trees are very old and have limbs or root masses that
are subject to rot. In the violent windstorms that occur quite regularly, limbs often fall
from trees, and on occasion, entire trees fall to the ground. The safety and reliability
issues this creates are difficult to manage, as there is much resistance to removing any
trees from this area.

In addition, due to the popularity of the park, there is not enough parking for the large
numbers of tourists, who routinely park on the shoulders, outside the designated parking
area, further narrowing the roadway. Pedestrians crossing the highway present a major
hazard, especially during the heavy traffic volume of the summer months. Drivers of r
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recreational vehicles that park at the rest area cannot see when backing out. Quite
often, a passenger will walk into the middle of the highway to stop oncoming vehicles in
order to allow their RV to back into the traffic lane. This too is a very unsafe act, but is
done regularly by persons unskilled in traffic control.

The Ministry of Transportation and Parks tried to gain support for the construction of a
parking area further west on Highway 4, to allow for park visitors to park off the roadway.
Friends of Cathedral Grove protested this, and the parking area was never constructed.
Instead, the Ministry tried to make the existing parking area safer by reducing the speed
and installing traffic calming signage. This has reduced the risk and severity of
accidents, but it does not address all the safety concerns. Diverting the majority of the
traffic through a new Horne Lake Connector would make the area safer by reducing the
amount of vehicle traffic at this location.

3.6 Passing Opportunities

Highway 4 between the Qualicum Interchange and the summit of The Hump has very
limited opportunities to pass. As a result long queues develop behind vehicles that
travel below the posted speed. The limited passing opportunities are at times not usable
due to traffic occupying the opposing lane. With the long queuing of traffic, the two truck
climbing lanes are sometimes not effective as the queue is too long to get any sort of
separation. From Cameron Lake through Cathedral Grove, the road is very windy, with
no passing opportunities, which creates driver frustration. It would be very difficult to
construct passing lanes along Cameron Lake, as the corridor is narrow, with lake on one
side and steep side hill on the other. There is a massive rock formation at Angel Rock,
which makes it very difficult and expensive to make any improvements. Through
Cathedral Grove it is not possible to build passing opportunities without the removal of a
large number of the massive trees.

If the traffic volume in this area is reduced to mostly tourist traffic, and other travelers
take a new route through Horne Lake, the current conditions on Highway 4 may suffice
for many years.

'/: R.F. Binnie & Associates Ltd.
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4. DESIGN PARAMETERS

41 Design

The design parameters for this project were obtained from the B.C. Supplement to TAC
Geometric Design Guide for a Rural Conventional Undivided (RCU) Roadway Class.
The previous MOT Highway Engineering Design Manual (Green Book) and the TAC
Geometric Design Guide for Canadian Roads (TAC) were also drawn upon to provide
design parameters for items not found in the B.C. Supplement to TAC Geometric Design
Guide.

4.2 Typical Cross-section

The cross-section consists of two 3.6 m lanes with 1.5 m wide paved shoulders and 0.5
m of gravel shoulders. The 1.5 m of paved shoulders is the minimum width required for
a shoulder bikeway. Additional cross-section elements are shown in Figure 4.1 below.
We have used three different cross-sections to determine the volumes of the various
options. The first is a typical section with the entire section is rock. In rock sections, the
back slope design is 0.25 horizontal to 1 vertical with 0.5 metre benches every 8 metres
vertical. We have used this template where we feel the material is mostly rock. The
embankment slopes when made of rock are designed at 1.25:1. We have used this
template from station 7+290 to station 17+700

The second cross-section is for when there is a combination of rock and dirt. For this we
have used 1:1 side slopes for the cuts and 1.5:1 slopes for embankments. The actual
roadway template will be slightly different, but the assumed side slopes are a reasonable
way of estimating the quantities. We have used this cross-section from station 1+000 to
station.7+290.

The third cross-section is as shown below when we expect the roadway to be mostly
constructed in dirt. This cross-section was used from station 17+700 to Highway 19.
The typical sections used for the three zones are shown on the following page:

'/: R.F. Binnie & Associates Ltd.
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4.3 Horizontal Alignment

A minimum radius of 250 m and a maximum super elevation of 6% have been used as
per Table 330.01.04 from the B.C. Supplement to TAC Geometric Design Guide. For
the most part we were able to achieve 80 km/hr in the design; however there are two
curves that have a 70km/h design speed. As this is a conceptual design, we did not go
to the level of designing spiral curves. All curves are simple curves as shown on the
drawings. The conceptual alignment is shown at the end of this section

44 Vertical Alignment

TAC recommends a maximum grade of 10% for RCU in mountainous terrain. The
previous MoT Highway Engineering Design Manual recommended a maximum grade of
10% for RCU in mountainous terrain, and permitted increasing the grade by 2% for
grade lengths less than 500 m long. The maximum grade on this project is 9.5% and
that is for a 200-metre section of profile. There are two other grades at 9.0% for very
short 100 metre intervals. The conceptual profile is shown at the end of this section.

4.5 Intersection Design

We were concerned that diverting up to 3,500 vehicles per day into the Horne Lake
Intersection from the south may affect the level of service. We did do a preliminary
traffic study on the intersection and found that the left turn movement onto the Horne
Lake Connector would operate at a Level “C”, but the overall intersection will operate at
a level B. A copy of the report is included in Appendix “B”. An interchange may be
required at this location in the future, depending on the growth in traffic on Highway 19
and the Connector.

At the Loon Lake end of the project, we have assumed that the new connector would be
the through route and the old Highway 4 would tie into the connector with a Tee
intersection. The quantities and cost estimates reflect this configuration. A better
solution may be to have a roundabout at this location, but that will require further study.
We have not talked directly with the timber companies operating within the project limits.
We have made an allowance for 4 intersections along the route to provide access for the
logging trucks.

4.6 Structural Design

The new route crosses the existing railroad tracks at Loon Lake. Although the railroad is
not currently active, we have made an allowance for the highway to pass over the
railroad. We have allowed $500,000 to construct a bridge plate pipe arch over the
tracks.

'/: R.F. Binnie & Associates Ltd.
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4.7 Drainage Design

There are not any river crossings required in this design. There are some creeks, which
will require large diameter pipes. At station 13+800 we are crossing a gully and have
assumed a 3,000 mm pipe through the embankment fill. Also at Loon Lake there is a
creek adjacent to the railroad, which will require a 2,000mm culvert through the
embankment fill. For the remaining alignment we have projected culverts at a nominal
spacing of 300metres and nominal size alternating between 1000mm and 600mm along
the entire project length to establish the drainage costs.

4.8 No Post Guardrail

This project is mostly side hill cut on one side and a high embankment on the other. We
have estimated that 6,820 pieces of guardrail will be required.

'/: R.F. Binnie & Associates Ltd.
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5. ALIGNMENT OPTIONS AND CONSTRUCTION COSTS

The terms of reference for the project suggested that we first look at a route along the
south side of the lake. The terrain through there is quite steep. If an alignment could not
be found through this section, then this study would be abandoned. The first attempt
was to stay fairly low between the 300 and 400 metre contour interval. There were
several areas, where the terrain was formidable in terms of very high rock cuts, long
sliver fills, and high quantities. The design from the east end of Horne Lake through to
the curve around Mount Horne was a distance of about 10 kilometres and the cost
estimate was well over 30 million dollars. This was not encouraging and we approached
the ACRD with the results. We did look higher up the hillside and found where the
contours flattened out. It appeared that a viable route might be found between the 400
and 500 metre contours. We approached the ACRD and they gave the approval to
proceed further and investigate the higher option.

The second or higher option is the option that the cost benefit analysis was performed.
We have discounted the first option as not worth pursuing due to the difficult terrain and
high cost. The drawings, profiles, and cost estimates shown in this report are for the
second option only.

Following is Quantity Summary and cost estimate for option 2.

Horne Lake Connector 15-Oct-07
Quantity Summary
Stations 1+000 to
22+300
Quantity Unit Price Extended
Right of Way
1+000 to 12+000
Island Timberlands 49.0 ha
12+00 to 16+700
Crown? 22.0 ha
16+700 to 20+300
Crown? 10.1 ha
Private 3.9 ha

'/: R.F. Binnie & Associates Ltd.
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20+300 to 22+300
Private (Existing R/W Widening) 3.8 ha
Clearing and Grubbing 73.0 ha | $6,000.00 $438,000.00
Logging Road Severance
Access Intersection 4 ea| $25,000 $100,000
New Logging Road 100 m $500.00 $50,000.00
Pavement 46,584 | tonnes $85.00 $3,959,640.00
Guardrail 6,820 ea $250.00 $1,705,000.00
Gravel

25mm 86,443 m3 $17.00 $1,469,531.00

SGSB 96,580 m3 $13.00 $1,255,540.00

Shoulder 532 m3 $25.00 $13,300.00
Excavation
Type A 522,399 m3 $20.00 $10,447,980.00
Type D 92,562 m3 $10.00 $925,620.00
Type A/D mixed 188,520 | m3 15.75 2969190
Back slope Remediation m | Varies by $1,510,000.00
Cut
Height

'/: R.F. Binnie & Associates Ltd.
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Culverts
2000dia Creek Crossing @ 2+040 73 m 800 $58,400.00
5000dia Railway Crossing @ 65 LS $500,000.00
2+060
3000dia Gully @ 13+850 65 m | $1,200.00 $78,000.00
600 dia 630 m $300.00 $189,000.00
1000 dia 630 m $400.00 $252,000.00
Total $25,921,201.00
Contingency 16% $4,147,392.16
Detailed Design 7% $1,814,484.07
Construction Supervision 10% $2,592,120.10
Project Management 4% $1,036,848.04
Management Reserve 5% $1,296,060.05
Property Acquisition 3% $777,636.03
Total cost $37,585,741.45

The above table contains contingencies at the same percentages used by the Wolski
and ND Lea estimating methods. We have roughly calculated the areas of land required
from the various owners, but have not made an attempt to cost the purchase of the land.
Similar to the Wolski estimate we have allowed a contingency of 3% of the construction
cost for the purchase of land.

It is worth noting that with this design, there is a large surplus of excavation over
embankment. The total unadjusted excavation is 803,481 cubic metres and the total
embankment is 540,249 cubic metres. Although the cost of the truck climbing lane has
not been included in the cost estimate, this large surplus could be used to widen the
embankments and provide for a truck lane from station 12+000 to 17+000 as this is a
fairly long climb of an average of 6 to 7% grade.

It should also be noted that a portion of the surplus rock on the project could be crushed
for road gravels and pavement aggregate. We did not do any geotechnical testing to
prove suitability, nor was any acid rock testing done.

The alignment options that were researched for this assignment were quite limited. We
were able to find an alignment that met the criteria and had a reasonable cost estimate
with our second try. This is not to say that with more investigation that there is not a
better option in the same vicinity. From Highway 19 to Horne Lake, we more or less
followed the existing alignment trying to make the best use of road right of way as much
as possible, and achieving the design speed requirements.
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From Horne Lake to the summit of 513 metres, then traversing west, down to the
existing logging road network by Loon Lake did require a lot of changes to the grades
and horizontal alignments. Our goal was to minimize excavations and achieve the
required design speeds. In order to do this, we do have a lot of curves that are very
close to each other. In the next phase of design, these need to be adjusted to try to
achieve longer tangents if possible.

A better route to the Loon Lake intersection may be found beyond the summit, through
the existing logging road network, to the Highway 4 intersection. We tried to steer the
road to the existing railroad crossing, but in the next phase of design it may be
determined that this is not the best location as the road does get close to Loon Lake.
The profile crosses the railroad tracks with a 10 metre fill to allow for an overpass, which
then requires a fill on the existing Highway 4. This height can be reduced, pending detail
design.

View of Horne Lake from logging road looking east toward Highway 19A. The new route will
traverse this side hill on the south side of the lake.
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6.0 CONCLUSION
6.1 Benefits

The ACRD funded this study with the goal that a new and viable route with a high cost
benefit could be found connecting Highway 4 to Highway 19. This study shows that
there is a viable route with a very positive cost benefit of 2.1 if 70% of the northbound
Highway 19 traffic uses the new route and 1.5 if only 50% of the traffic uses the route. It
is our assumption that at least 70% of the traffic will use the new route because:

* |t will be a more modern highway with an 80km/h design speed with 1.5
metre wide shoulders

* There will be less delays due to accidents and weather events as the
area has mostly been logged and the right of way will be cleared wide
enough that trees cannot fall onto the roadway

* The travel time will be equal to that of the existing route or marginally less

Given these benefits, it is difficult to see why motorists would choose not to use the new
route. Tourists choosing to go to Cameron Lake or Cathedral Grove would still use the
existing route. We do not know what percentage of traffic is destined for these areas. It
may be worthwhile to do a traffic count in the summer to determine that.

The cost of the new route has been estimated at 37.6 million dollars. This estimate is
largely based on 2007 unit prices. Some of the prices may seem low; however the
prices do reflect the terrain and type of road to be built. The road is a new route, so
drilling, blasting, earth moving, gravelling and paving costs may be lower as the work
can be executed without delays caused by traffic.

It is stated in the ND Lea report that “previous studies have concluded that there is a
greater economic benefit by improving the existing highway than constructing a new
one”. The existing route from the Coombs intersection to Cameron Lake could be
improved at reasonable cost. Passing lanes or even four lane sections could be built in
the future to deal with increased capacity and safety. The road from Cameron Lake
through to The Hump though, is very difficult to improve. Through Cameron Lake the
road is narrow and has some massive rock formations. It is also mostly steep side hill
rising from the roadway making it very expensive, and difficult to rebuild or widen while
maintaining existing traffic.

Significant issues in Cathedral Grove include long delays, fatalities, and accidents
caused by falling trees and limbs from the trees. There is also a great deal of
congestion in the parking area of this popular site. However, as this spectacular forest is
internationally renowned for its ecological value, it is unlikely that road improvements will
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take place in this area.

The ACRD has funded a study to determine the location of a new route. The route that
is being proposed has a good cost benefit and will help the economy of the entire West
Coast continue to grow. There are an increasing number of people who use the Comox
Airport to access the West Coast. When the proposed Regional Hospital is built in
Courtenay, the new route will provide reliable access to the hospital site for all West
Coast communities. A new route will also enable Port Alberni to be a shipping
destination for goods and services produced on the northern part of the Island.

6.2 Next Steps

Following are the next steps that the ACRD would like to endorse:

1. That the ACRD be given the opportunity to meet directly with the MOT to discuss
this route study.

2. That the Ministry of Transportation undertakes an additional study which would
see the project included in its capital program.

3. That R.F. Binnie and Associates make supporting data including AutoCAD
Drawings, CAICE files, and cross-sections, available to the Ministry if requested

4. That the Ministry of Transportation obtain better survey data utilizing Lidar or low
level aerial photographs to undertake a Preliminary Design. The Preliminary
Design would investigate alignment options in greater detail and also investigate
geotechnical, environmental and property constraints.

5. That a more detailed survey of the existing traffic on Highway 4 be undertaken to
verify assumptions made in this report. This would include traffic patterns, and
cost and safety benefits.

6. That the Ministry of Transportation secures funding for detailed design, property
acquisition and construction.
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