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Q. [R13-Roads] - Please identify and describe the road to CAT Arm from the standpoint 1 

of its construction, use, as well as any problems that have transpired on the road in 2 

the last 25 years that would material impact a 10- and 15-year longer life 3 

expectation than the 50-year proposed ASL. Further, provide all supporting 4 

documents and assumptions associated with the response. 5 

 6 

 7 

A. The construction, use and maintenance history for the Cat Arm road was recently 8 

included in a capital budget project proposal and accompanying report by AMEC 9 

Earth & Environmental titled “Slope Stability Assessment Reports” which was part 10 

of an application to the Board for approval.  This approximately $500,000 project 11 

was subsequently approved by the Board in P.U. No. 24(2012).  The proposal and 12 

report are included as CA-NLH-271 Attachment 1.  13 

 14 

 CA-NLH-271 Attachment 1 identifies a number of specific issues related to the Cat 15 

Arm road.  Additionally, this Attachment 1 references the harsh environment to 16 

which the Hydro roads are subject.  Any expectation of a life estimate beyond the 17 

proposed 50 years is clearly not reasonable. 18 
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Project Title: Upgrade Access Road 

 

Location:  Cat Arm 

 

Category:  Generation - Hydraulic 

 

Type:  Other 

 

Classification:  Normal  

 

Project Description:  

Work under this project comprises the completion of slope stabilization work along sections 

of the access road to the Cat Arm Hydroelectric Generating Station (Cat Arm).  The 

embankment areas requiring attention are contained within a stretch of access road located 

between 0.5 kilometers and 1.5 kilometers from the powerhouse gate.   Work includes:  

 Supply and installation of bin walls;  

 relocation of existing guiderail;  

 removal of debris from existing drainage ditches; and 

 supply and installation of class ‘A’ road topping over the areas affected by the work. 

 

This work scope has been derived based on the site conditions observed during the fall of 

2011 and it is expected that further deterioration may occur during the spring and early 

summer 2012 resulting in additional work.  The budget estimate for this project is shown in 

Table 1. 

 
Table 1: Budget Estimate 

Project Cost:($ x1,000)     2012 2013 Beyond Total 

   Material Supply    82.5  0.0  0.0 82.5  

   Labour 82.1  0.0  0.0 82.1  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     223.6  0.0  0.0 223.6  

   Other Direct Costs    9.8  0.0  0.0 9.8  

   O/H, AFUDC & Escln. 14.5  0.0  0.0 14.5  

   Contingency 79.6  0.0  0.0 79.6  

TOTAL 492.1  0.0  0.0  492.1  
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JUSTIFICATION 

This project is justified on the need to provide a safe and reliable access to Hydro’s 

generating facility at Cat Arm. 

 

The Cat Arm Generating plant has a net output of 127 MW with an annual energy 

production of 710 GWh.  The plant produces approximately 14 percent of Hydro’s 

hydroelectric power capacity and comprises 16 percent of the company’s hydroelectric 

energy capability.  Year round access, without restriction, is essential to ensure that Hydro 

can reliably meet the electrical needs of its customers. 

 

The roadway embankment near the powerhouse has been eroding since it was originally 

constructed in 1984, particularly following freeze and thaw cycles and runoff from coastal 

rainstorms.  A number of recent rainstorms have progressed the erosion to a point whereby 

the existing guardrail is undermined and imminent failure of the roadway is a real concern 

(see Figure 1). 

 

 
Figure 1: Embankment Erosion at Shoulder of Access Road     

A slope stability investigation, completed by AMEC Earth & Environmental (AMEC) in June 

2011, and a review of the existing site conditions by Hydro staff in October 2011 have 

confirmed the need for immediate stabilization.  A copy of the consultant’s slope stability 

investigation report is contained in Appendix A.  Due to the impending winter weather in 

the region it was recognized that the work could not be safely completed in 2011 and plans 

were made to submit an application for unbudgeted capital to complete the work in 2012.  
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The eroded embankment areas require major rehabilitation work to ensure the long term 

performance and stability of the road.  Failure to complete the recommended rehabilitation 

work will result in continued slope failure and probable road embankment collapse to a 

point where the road will be impassable or it will be unsafe for Hydro personnel to travel. 

This would result in loss of access to the powerhouse to address operational or 

maintenance problems, affecting plant reliability and power supply to Hydro’s customers. 

 

While access to the Cat Arm plant can be gained by helicopter, it is very expensive and 

subject to weather conditions.  Access is also available via small boat; however, it is limited 

due to the absence of proper docking facilities.  A permanent safe access road is required 

for the long-term reliable operation of the Cat Arm Generating Station. 

 
Existing System 

The Cat Arm Hydroelectric Generating Station contains two generating units, each rated at 

67.5 MW, with a maximum production output of 63.5 MW when running simultaneously.  

Situated on the east side of the Great Northern Peninsula, the Cat Arm Hydroelectric 

Development was completed in 1984.  Access to the plant is via a 25 kilometer gravel road 

off Route 420 near Jackson’s Arm.  A 250 meter section of the road, near the powerhouse at 

Devil Cove, requires rehabilitation work to stabilize the roadway embankments to prevent 

the washout of the road and maintain access to the plant. 

 

Recognizing the need to complete the road renovations in 2012, Hydro submitted an 

application for Permission to Occupy to Crown Lands in April 9, 2012.   Hydro subsequently 

applied for a Crown Easement to the road lands.  This easement form of title has been 

determined to be appropriate for Hydro’s needs as Hydro does not need to exclude others 

from using the road but it does require the legal right to have secure access over it, to make 

improvements to the road and to build and maintain structures such as guard rails, bridges 

and culverts.  This is the form of title upon which Hydro holds a significant amount of its 

distribution and transmission plant. While it is not anticipated that there will be any 

objections to the Crown easement, the application review process is still ongoing.  

 

Operating Regime 

 

Cat Arm is a critical component of Hydro’s available hydraulic resources and is in continuous 

operation. 
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Age of Equipment or System 

 

The access road was completed in 1984.  It is 28 years old. 

 

Major Work/or Upgrades 

 

Major work and upgrades completed on the Cat Arm Generating Plant Access Road since 

installation consist of road repairs and slope stabilization.  Completed in 2005, this work 

consisted of the construction of an armour stone, wave barrier at the waterline edge to 

reestablish a stable road embankment.  The repairs were completed in an area adjacent to 

the section of road required to be upgraded under this proposal.  The cost to complete this 

work was $1,358,300. 

 

Previous upgrades to the access road consisted of bin-wall installation to reinforce failing 

roadway embankments.  This work was completed in 1993 and was constructed at a cost of 

approximately $50,000 (see Figure 2). 

 

 
Figure 2: Bin-Wall Installation completed in 1993. 

The bin-wall installation has proven to be an effective means of slope stabilization and is 

consistent with the proposed upgrade to be completed in 2012.     

 
Operating Experience 

The road embankment in the area to be upgraded was constructed on an exposed sea cliff, 

which has experienced significant erosion since its completion in 1984.  The erosion has 
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progressed to a point such that the existing guiderail is undermined, leading to concerns 

over the potential for imminent failure of the roadway.  To maintain public safety, 

barricades have been placed to prevent vehicular traffic from driving too close to the 

shoulder of the road (See Figure 3). 

 

 
Figure 3: Barricades Erected in Vicinity of Undermined Guardrail 

 
Safety Performance 

The Cat Arm access road is the only viable access to the powerhouse.  This road is used on a 

daily basis by Hydro’s operating staff and at regular intervals by maintenance personnel.  

The embankment erosion has progressed to point where imminent failure of the road has 

become a concern as it poses a risk to those who utilize it.   
 

Industry Experience 

Industry experience was not considered for this work due to the unique nature of the site 

and environmental conditions. 
 

Maintenance or Support Arrangements 

Routine maintenance of the Cat Arm access road is performed by Hydro personnel.  Snow 
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clearing and road rehabilitation are performed by external contractors with access to more 

suitable equipment for work of this nature. 

 
Maintenance History 

A summary of the maintenance expenditure history for the Cat Arm Hydroelectric 

Generating Plant Access Road is shown in Table 2. 

 

An independent geotechnical assessment of the roadway embankments was completed in 

2008 with a follow-up investigation completed in 2011 to assess changes to the slope 

condition.  Copies of the inspection reports are included in Appendix A. 

 

In 2004, corrective maintenance performed included minor repairs to the section of 

roadway which then received a major upgrade in 2005. The remaining corrective 

maintenance costs consist primarily of the clean-up of rock debris from drainage ditches 

and the relocation of guiderail in the vicinity of embankment erosion areas.     
 

Table 2: Five-Year Maintenance History 

Year 

Preventive 
Maintenance 

($000) 

Corrective 
Maintenance 

($000) 

Total 
Maintenance 

($ 000) 

2011 36.1 0.0 36.1 

2010 0.0 1.5 1.5 

2009 0.0 0.2 0.2 

2008 18.0 0.0 18.0 

2004 0.0 35.6 35.6 

 

 
Historical Information 
 
Chronological Listing of Events 

Concerns over the stability of roadway embankment proposed to be upgraded were first 

brought to Hydro’s attention in 2008. In response, Hydro acquired the services of AMEC 

Earth and Environmental (AMEC) to investigate the short term hazards associated with the 

reported slope erosion.  AMEC recommended relocating the guardrail three meters in from 

the shoulder of the road and then reassessing the condition in the spring 2009.  As 

recommended, follow-up assessments were completed by Hydro’s internal engineering 
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personnel in spring 2009 and 2010.  Hydro noted minimal changes in the slope’s condition.   

 

Hydro further engaged AMEC in spring of 2011 to complete a follow-up slope stability 

investigation.  Hydro requested that the consultant reassess the access road embankments 

to determine the further extent of erosion since the 2008 report and, if required, 

recommend alternatives with cost estimates to complete improvements to the road.  

During this investigation, AMEC found that the slope’s condition had deteriorated 

significantly during the 2011 spring thaw and recommended that work be undertaken to 

prevent further deterioration.  Hydro Engineering personnel travelled to Cat Arm in October 

2011 to confirm the report’s findings.  Plans were immediately put in place to complete the 

recommended work under the 2012 unbudgeted capital program.    

 
Similar Work 

Similar road upgrade and slope stabilization projects are summarized in Table 3.  While the 

magnitude of the scope for each project varies, the general work requirements are 

consistent with the work to be performed under this project.   

 

In 2005, major slope stabilization work was completed along a 300 meter section of the Cat 

Arm access road immediately adjacent to the powerhouse gate.  This section was failing due 

to the effects of erosion.  The work consisted of the installation of an armour stone, wave 

barrier to prevent future erosion, and the placement of rockfill to re-establish a stable road 

embankment.  This has proven to be successful in mitigating the effects of erosion.  

 

The remaining projects, shown in Table 3, consisted of typical road upgrades at other 

locations.  Work under these projects included: the supply and installation of storm culvert; 

drainage ditch improvements; subgrade improvements; and the supply and installation of 

granular topping.  Table 3 summarizes the work completed over the past five years.   
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Table 3: Historical Information 

Year 

Capital 
Budget 
($000) 

Actual 
Expenditures 

($000) Units 

Cost per 
unit 

($000) Comments 

2011 998.0 1095.3 - - Burnt Dam Access Road 
Upgrades Phase 2 

2007 309.2 288.53 - - Burnt Dam Access Road 
Upgrades Phase 1 

2007 674.5 649.7 - - Supply and Place Road 
Topping Upper Salmon 
Access Road 

2005 1,260.0 1,358.3 - - Cat Arm Road Repair 
and Slope Stabilization 

 

Anticipated Useful Life 

An asset of this type has a useful life of 30 to 50 years.  
 

Forecast Customer Growth 

Customer load growth does not affect this project. 

 

Development of Alternatives 

Due to the geographic features of this area, there are no viable alternatives to be 

considered. Boat or helicopter use on an ongoing basis is unacceptable, for technical as well 

as economic reasons, considering the importance of this major generating plant.  Therefore, 

an economic analysis is not required to justify this project. 
 

CONCLUSION 

The Cat Arm access road embankments have deteriorated to the point that imminent 

failure has become a real and immediate concern.  The road provides the only feasible 

mode of access to the plant and is travelled daily by plant operating staff and on a regular 

basis by plant maintenance personnel.  The proposed embankment stabilization work must 

be completed to ensure that safe, reliable access is maintained to the plant. 

 

The effects of erosion on embankment slopes of this nature are greatest in the spring of the 

year. Higher volumes of water run-off combined with saturated ground conditions   

resulting from the spring thaw leave sloped embankments vulnerable to washout.  Given 
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the fragile condition of the Cat Arm Access Road embankments there is a real concern that 

the embankments will be unable to withstand two more spring thaw events.  It is, 

therefore, critical that the proposed slope stabilization measures be implemented in 2012 

to ensure that access to the plant is maintained.  Future expenditures to address the slope 

stability issues will be much greater should further major embankment failure occur. 
 

Project Schedule 

The anticipated project schedule is shown in Table 4. 

 

Table 4: Project Schedule 

Activity Start Date End Date 

Planning Project planning and coordination with 
Operations 

July 2012 August 2012 

Design Preparation of Tender Package/Contract Award July 2012  August 2012 

Procurement Purchase Bin Wall August 2012 September 2012 

Construction Embankment Stabilization Works September 2012 September 2012 

Closeout Contract Closeout - Oct. 2012 
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APPENDIX A 

 

AMEC Earth & Environmental Slope Stability Assessment Reports 
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