
 

 

August 2, 2019 
 
 
Minister of Municipal Affairs and Environment 
PO Box 8700 
St. John’s, NL 
A1B 4J6 
Attention: Director of Environmental Assessment 
 
 
Newfoundland and Labrador Hydro would like to take this opportunity to submit project 
registration for a Flood Control Berm at the Springdale Terminal Station pursuant to the 
Environmental Assessment Regulations, 2003.  Attached are 10 bound copies and 1 
digital copy of the registration documents. 
 
If you have any questions or concerns you may contact me at (709) 737-1938. 
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Chad Evans  
Environmental Services 
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1.0 Name of Undertaking 

 

Flood Control Berm at the Springdale Terminal Station 

 

1.1 Proponent 

 

Newfoundland and Labrador Hydro 

A Nalcor Energy Company    

500 Columbus Drive 

P.O. Box 12400 

St. John’s, NL 

A1B 4K7 

 

Mr. Terry Gardiner,  

Vice President, Engineering Services 

Newfoundland and Labrador Hydro 

Telephone: 709-737-1762 

Email: tgardiner@nlh.nl.ca 

 

1.2 Principal Contact Person 

 

Chad Evans 

Environmental Specialist 

Environmental Services Department  

Telephone: (709) 737-1938     

Cell: (709) 691.4759   

Email: chadevans@nlh.nl.ca  

 

 

2.0 Project Rationale 

 

Newfoundland and Labrador Hydro (Hydro), a Nalcor Energy Company, is the major 

supplier of electrical power and energy in the Province of Newfoundland and Labrador.  

On the Island of Newfoundland Hydro owns and operates hydroelectric generating 

plants at Bay d’Espoir (604 MW), Cat Arm (127 MW), Hinds lake (75 MW), Upper Salmon 

(84 MW), Granite canal (40 MW) and Paradise River (8 MW).  In addition, it operates an 

oil fired generating station (490 MW) at Holyrood and 4 Gas Turbines (250 MW) at 

Hardwoods, Stephenville and Happy Valley-Goose Bay.  Hydro operates 24 diesel plants 

(57.5 MW) within the province.  In Labrador, Hydro is the majority owner of the 

Churchill Falls Hydroelectric Generating Facility (5,400 MW).  Hydro maintains and 
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operates approximately 4,400 km of transmission lines and 3,500 km of distribution 

lines to support its generation facilities. 

 

The Springdale Terminal Station (SPL TS) is located on the 138 kV transmission system 

between Stony Brook and Howley.  The station supplies power to NL Power customers 

in the Springdale area and is located just west of where Davis Brook passes under 

Beachside Road (Route 392). 

 

Davis Brook (a tributary to the Indian River) flows in a southerly direction and flooding 

occurs at the terminal station via overland flow across Route 392 and pooling 

downstream of the site.  Significant flooding events have occurred in April 2006 and 

again in April 2015.  On both of these occasions, water levels exceeded the door 

threshold elevation and entered the control building.  During the 2015 flood event, 

water levels were high enough to infiltrate a control cabinet and damage a protective 

relay.  The damage caused a trip of TL223 and resulted in an outage to NL Power 

customers.  Figure 2-1 shows the terminal station under flood conditions. 

 

  

Figure 2-1: Flood Conditions at Springdale Terminal Station 

 

The proposed undertaking is required to prevent the flooding of the terminal station, 

ensuring a safe work environment and reliable operation for customers. 

 

3.0 Project Alternatives 

 

Hydro commissioned Stantec Consulting Limited (Stantec) to complete several 

hydrological models of the area to investigate different options which could mitigate the 

flooding observed at the site.   In 2017, an initial model was completed in HEC-RAS 

(Hydrologic Engineering Centre’s River Analysis System) using available topographic data 
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and varying failure conditions such as partial culver blockage at Davis Brook and Route 

392.   

 

This initial study investigated the following options and identified what was deemed the 

most cost effective for further analysis: 

• Route 392 Culvert Replacement 

• Upstream Detention with Berms 

• Perimeter Site Ditching 

• Berm Around the Site 

• Realign Lower Little Bay Road 

• Underground/Above Ground Detention 

• Redirecting Runoff to Indian Brook 

• Redirecting Portion of Watershed 

 

The 2017 study identified upstream retention berms, culvert replacement and 

redirecting runoff as the most favorable options to mitigate the flood conditions.  This 

report is included as Appendix A attached to this document. 

 

2017 Upstream Berms 

Approximately 400 m of retention berms were added to the hydraulic model upstream 

of Route 392 which prevented the flooding in the station from water moving across 

Route 392.  The addition of these berms led to flooding of the station via pooling from 

Davis Brook downstream of the roadway.  An additional berm was added along the east 

side of the site and west side of Little Bay Road.  Modelling showed this option 

effectively prevented flooding at the site and reduced flooding at downstream 

residences.   

 

2017 Upgrade Route 392 Culverts 

The hydraulic modelling was modified to simulate the replacement of existing culvert 

arrangement in Route 392 at Davis Brook.  Current configuration includes a series of 6 

culverts for a total end area of 14.94 m2 to pass water.  A bottomless box culvert with 

end area of 26.69 m2 was evaluated in the hydraulic model.  It was also noted that this 

option would require the elevation of Route 392 to be raised approximately 2 metres to 

accommodate the structure.   

 

The analysis revealed that despite the increase in end area to pass water, the culvert 

upgrade was ineffective in reducing the flooding at the station.  The flat nature of the 

riverbed and terrain causes water to naturally pool and flood at the site.  To confirm 

this, the model was again run with the culverts and road way removed, allowing Davis 

Brook to flow unimpeded.  Since similar flood predictions were observed in the model, it 

was deemed ineffective to upgrade the culverts as a means to mitigate flooding at the 

site. 
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2017 Diversion of Flow to Indian Brook 

This mitigation option would include approximately 720 m of new ditching along the 

northwest side of Route 392 which would divert water from Davis Brook into Indian 

Brook to the southwest of the terminal station.  This strategy would prevent overland 

flow across Route 392 and into the terminal station under flood conditions.  As the 

water would be diverted, there would be less pooling and flooding downstream.  

Hydraulic modelling of this scenario shows that the ditching would be effective in 

mitigating the flooding observed at the terminal station and would reduce the amount 

of flooding observed at residential properties downstream of the station. 

 

In 2018, Stantec completed additional work on the project with the goal to refine the 

model inputs to increase level of accuracy, and develop realistic opinions of probable 

cost for options that were previously identified.   A new topographic survey was 

completed to refine the elevation data used as input to the hydraulic modelling.  Only 

the retention berms and diversion ditch options were carried forward as it was 

determined replacement of culverts in Route 392 at Davis Brook was not a viable 

option.  This report is included as Appendix B attached to this document. 

 

2018 Berm Analysis 

Based on site observations and new model data, the 2018 study refined the placement 

of the berms and reduced the total number of berms required to achieve the desired 

model outcome.  The following summary was produced for this option: 

 

Advantages No interference with existing infrastructure 

 Operation and Maintenance are reasonable 

 Potential source of berm construction material nearby 

Disadvantage Requires modification of roadway 

 Multiple permitting agencies 

 Environmental Assessment required 

 Potentially increase flood levels downstream of station 

 Excavation in boggy areas and significant dewatering 

 Increased head upstream of Route 392 

 Impedance to site dewatering should flooding of the terminal station 

occur 

 High cost in relation to approved budget 

 

2018 Diversion Ditch Analysis 

Topographic survey results showed that there is little elevation difference along the 

proposed ditch and 0.2% would be the maximum achievable slope of the diversion way 

without significantly altering the grades of accessways off Route 392.  This option was 

not able to be validated by the hydraulic model as a viable means to mitigate flooding at 

the terminal station.   
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The following summary was produced for this option: 

 

Advantages Does not interfere with existing infrastructure 

 Operation and maintenance are reasonable 

 Lowest cost option 

Disadvantages Does not alleviate flooding at the terminal station 

 Requires modification of roadway 

 Multiple permitting agencies 

 

In 2019, a third option was added to the study which included evaluation of a perimeter 

berm which had not been carried forward in 2017.  This option also included relocation 

of the main access point to the terminal station.  The hydraulic analysis showed that the 

perimeter berm, new access and associated culverts were effective at preventing 

floodwater from entering the terminal station.   Analysis also showed an improvement 

in flood conditions at downstream properties however flood conditions are still 

expected to occur there.  This report is included as Appendix C attached to this 

document. 

   

The opinion of probable cost for this option was significantly lower than the offsite 

berms which had been previously investigated proving this option as the best value to 

be carried forward for construction.  Figure 3.1 shows the modelled output for the area 

with the perimeter berm in place for a 1 in 100 year flood. 
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Figure 3.1: Hydraulic Modelling of the Perimeter Berm Option 

 

4.0 Project Objectives 

 

The objective of the proposed undertaking is to prevent flood conditions at the NL 

Hydro Springdale Terminal Station.  Historical flooding has seen water undulate the 

control building and short electrical systems resulting in power outages.    

 

To facilitate this objective, an earthen perimeter berm will be constructed around the 

site, along with new site access and  several culverts outside the site to allow for 

drainage of water away from the outside of the berm.  Section 5 describes these project 

components in more detail. 

 

5.0 Project Description 

 

The Springdale Terminal Station is located on the Northwest edge of the town of 

Springdale.  The property is bound by Route 392 to the north, followed by residential 

and forested lands.  Little Bay Road lies east of the station, followed by Davis Brook 
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which is a tributary to Indian River.  Areas to the south and west of the site are largely 

undeveloped. 

 

Figure 5.1 below identifies the location of the terminal station in relation to the town of 

Springdale, Davis Brook and adjacent properties.   

 

 

Figure 5-1:  Aerial Images of Site and Surrounding Area 

 

Hydro intends to construct an earthen perimeter berm and relocate terminal station 

vehicle access.  Hydraulic modelling has shown that a berm with design parameters as 

indicated in Table 5.1 would provide effective mitigation measure for the terminal 

station with no adverse effect on nearby properties.  Also included in the scope of this 

project would be  

- The relocation or raising of two (2) transmission anchor guy wires associated with 

existing infrastructure at the site; 

- The installation of two (2) an additional culverts.  The additional culverts will be 

located under the new access road to the station and the other under Little Bay 
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Road.  These will ensure that access road does not create a damming effect and 

runoff can freely drain to Davis Brook 

Table 5.1: Conceptual Design Parameters for Proposed Perimeter Berm 

Aspect Design 
Total Berm Length 270 metres 

Berm Top Width 1.0 metres 

Berm Bottom Width 4.0 to 6.0 metres 

Berm Top Elevation 22.43 to 23.18 metres 

Berm Height 1.0 metres 

Berm Side Slopes 2:1 

Riprap Erosion protection on the outward facing side or reinforced geofabric 

 

It is also anticipated that the construction of the berm will require adjustments to site 

grading to allow water to drain from the site.  The cost estimate has included swales, 

elevation adjustments and a sump/pump to remove water if required. 

 

Figure 5.2 shows the conceptual design and location of the berm around the perimeter 

of the station. 

 

Figure 5-2: Proposed Perimeter Berm, Access Road and Existing Infrastructure 
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6.0 Project Key Environmental Aspects 

 

The key environmental aspects of this Project include; work within 200 metres of 

scheduled Salmon waters, adjacent properties, terminal station drainage, construction 

noise and public consultation.  These key environmental aspects are discussed below. 

6.1 Scheduled Waters Within 200 metres of Project Site 

Based on Section 28 in the Environmental Assessment Regulations, 2003 “:  An 

undertaking that will occur within 200 metres of the high water mark of a river that is a 

scheduled salmon river under the Fisheries Act (Canada) shall be registered”.  

The Newfoundland and Labrador Anglers guide, issued by the Department of Fisheries 

and Oceans, identifies Indian River (including Davis Brook) as a scheduled Salmon River 

located in Zone 4 of the province.  The Indian River originates upcountry in the Birchy 

Lake Watershed and flows in an easterly direction eventually discharging to salt water in 

the Town of Springdale.  Davis Brook, located approximately 100 metres east of the 

Springdale Terminal station is a tributary of the Indian River system. 

 

The works proposed by this undertaking will occur within this 200 metre buffer however 

do not require any in-water work or physical alteration of the water body.  A site specific 

erosion and sedimentation control plan has been developed for the project to mitigate 

construction impacts and prevent silt laden runoff from entering Davis Brook.  Please 

refer to Section 9.0 for details on erosion and sedimentation control. 

6.2 Adjacent Properties 

There are several developed properties which have been identified in the vicinity of the 

project location.  These have been shown below in Figure 6-2.   As previously discussed, 

the primary cause of flooding in this area is from overland flow across Route 392 and 

pooling of water downstream of the culverts at Route 392 and Davis Brook.  The 

hydraulic modelling study has shown that the construction of the berm will not have the 

benefit of preventing flooding at adjacent properties.  However, modelled results shows 

that the level of flood water will remain the same as current day or marginally improve 

through the work proposed by this undertaking.    
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Figure 6-2: Properties Adjacent to Project Site 

 

There may be short term inconvenience for these properties (and other roadway users) 

during the construction phase of the project.  It is likely that there will be temporary 

lane closures on Route 392 during construction of the berm that runs adjacent to the 

roadway.  A traffic management plan will be developed for the project prior to the start 

of work.    

 

The scope of work also includes a new culvert be installed at Little Bay Road to the east 

of the site.  Installation of this culvert will create a short term disruption of access for 

the property identified to the southeast of the terminal station. 

6.3 Terminal Station Drainage 

Following construction of the perimeter berm, changes to site grading may also 

necessitate the installation of a sump pit and pump.  The purpose of this would be to 

remove any accumulated precipitation that may not naturally dissipate following large 

precipitation events or spring snow melt.   

 

Should this be required, a site specific operating procedure will be developed and issued 

to local staff on requirements for draining water from the sump pit.  The procedure will 

include roles and responsibilities as well measures to ensure all requirements for 

discharge contained in the Environmental Control Water and Sewage Regulation, 2003 

are met. 
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6.4 Construction Noise and Dust 

Construction of project components will require the use of heavy equipment such as 

excavators, dump trucks, rollers and compaction equipment.  Construction activity will 

be limited to daylight hours to minimize the noise disruption on adjacent properties.  

The site is located adjacent to a paved road so dust suppression may not be necessary.  

If required, standard and approved dust suppression methods will be employed.   

6.5 Stakeholder Consultation 

Consultation for this undertaking was achieved through engagement with key identified 

stakeholders.  A project briefing package was developed for presentation to the Town of 

Springdale.  This content was originally planned to be presented to town council during 

an in-person session however was independently reviewed by key town personnel due 

to scheduling challenges.  Adjacent landowner was also provided with an information 

package outlining project components/rationale and were encouraged to provide 

feedback and concerns.   

 

A response to the briefing package was received from the Public Works Superintendent 

with the Town of Springdale.  These comments were in relation to the detail design of 

the berm structure, the HEC-RAS model generated via the hydrologic study and 

protection of critical areas, namely the TW Bridge that acts as a gateway to the 

community and the adjacent properties.  NL Hydro provided an itemize response to the 

comments received.  On July 30, 2019 the Town of Springdale acknowledged the 

feedback from NL Hydro to the comments previous submitted.  The TW bridge 

infrastructure is outside of the hydraulic influence zone of the HEC-RAS model used for 

the assessment.  The design criteria has been compared to storm water infrastructure 

design guidelines from the Department of Transportation and Works, and the City of St. 

John's, and is found to meet, or exceeds in most cases, these criteria.  

 

The adjacent landowner (Perry Pelly, 431 Little Bay Road) was provided with a project 

fact sheet for review and comment.  Based off of phone conservations, he has no 

objections to the undertaking.  Our modelling has predicted no adverse impact to the 

Pelley property. A small decrease in water level is predicted from 0.36m (assuming 100 

year flooding, no mitigation and no culvert blockage at Route 392) to 0.34 m under the 

same model conditions with the perimeter berm installed at the Hydro terminal station. 

 

The project briefing package provided to the Town of Springdale, project fact sheet 

provided to the adjacent landowner and copies of correspondence from the Town of 

Springdale have been attached as Appendix D. 

 

7.0 Occupations 

 

Construction of the perimeter berm will be executed through the public tender process.  

Stantec will provide the engineered design and a contract will be issued and awarded 
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for the construction phase of the project.  The successful contractor will be responsible 

for engaging all of the construction trades directly. The construction workforce is 

expected to peak at approximately 10 people.   It is anticipated that the contractor will 

utilize construction labor, heavy equipment operators and surveyors for completion of 

their work.  NL Hydro will assign a construction management representative (CMR) to 

oversee the work on their behalf.  Any necessary modifications to NL Hydro equipment 

and lines as a result of this project will be completed by internal forces using licensed 

electricians and powerline technicians.  

 

Following construction, the site will be operated and maintained by existing staff from 

NL Hydro.    

 

8.0  Project Schedule 

 
It is anticipated that construction for the proposed undertaking will commence in June 

2020 and take approximately six (6) weeks to complete.  Table 8.1 below outlines 

milestone dates associated with the project. 

 

 

Project Milestone Anticipated Target Date  

Submit EA Registration Document 2-Aug-19 

Receive Official Environmental Release for Project 16-Sep-19 

Complete Detailed Engineering 31-Dec-19 

Award Contract for Construction 30-Apr-20 

Start Construction of Perimeter Berm 1-Jun-20 

Complete Construction of Perimeter Berm 10-Jul-20 

Table 8.1: Target Dates for Project Milestones 

9.0 Construction Mitigation 

 

During Construction of the perimeter berm standard engineering, environmental and 

construction practices will be employed.  A site specific erosion and sedimentation 

control plan has been developed for the undertaking and will be implemented prior to 

the start of any construction activity.  During development of this plan, the most recent 

topographical survey was used to identify key locations around the site where runoff 

will likely travel and action is required to mitigate the potential off-site migration of silt 

laden water.  The contractor will be responsible for monitoring and maintenance of 

erosion and sedimentation control equipment on an as required basis.  The identified 

locations where silt fence will be installed are considered approximate and may need to 

be adjusted upon installation according to site conditions.  As noted in Section 6.4, 

standard and approved dust suppression will be utilized if required.  A copy of the 

erosion and sedimentation plan is included as Appendix E. 
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10.0 List of Potential Environmental Approvals 

 
The proposed perimeter berm Project will require a number of provincial, federal and 

municipal approvals in relation to its construction and operations activities, which may 

include those listed in the Table 10.1 below.  

 

Table 10.1:  Springdale Terminal Station Flood Control Berm - List of Potential 

Environmental Approvals Required 

 

Approval Potentially 

Required 

Legislation / 

Regulation 

Project Component / 

Activity Requiring  

Approval or 

Compliance 

Department or 

Agency 
Requirements 

Release from the 

Environmental 

Assessment Process 

Environmental 

Assessment 

Regulations, 2003 

under the 

Environmental 

Protection Act 

Project 

Department of 

Environment 

and 

Conservation 

Project within 200m of 

scheduled salmon river 

requires registration as 

an Undertaking. 

Cutting Permit 

Operating Permit 

Forestry Act and 

Cutting of Timber 

Regulations 

Clearing land areas for 

the right-of-way, 

borrow pits, camp sites 

or laydown areas 

Department of 

Natural 

Resources 

A permit is required for 

the commercial or 

domestic cutting of 

timber on crown land. 

Water Use 

Authorization 

Water Resources 

Act 
Dust Suppression 

Water 

Resources 

Division, 

Department of 

Environment 

and 

Conservation 

Water use 

authorization is 

required for all 

beneficial uses of 

water. 

Policy Directives 
Water Resources 

Act 
Project activities 

Water 

Resources 

Division, 

Department of 

Environment 

and 

Conservation 

The Department has a 

number of potentially 

applicable policy 

directives in place, 

including those related 

to: Infilling Bodies of 

Water; Use of Creosote 

Treated Wood in Fresh 

Water; Treated Utility 

Poles in Water Supply 

Areas; Land and Water 

Developments in 

Protected Water 

Supply Areas; 

Development in Shore 

Water Zones; and 

Development in 
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Approval Potentially 

Required 

Legislation / 

Regulation 

Project Component / 

Activity Requiring  

Approval or 

Compliance 

Department or 

Agency 
Requirements 

Wetlands. 

Preliminary Application 

to Develop Land 

Urban and Rural 

Planning Act, 

Protected Road 

Zoning Regulations 

Construction activity Service NL 

A development permit 

is required to build on 

and develop land, 

whether Crown or 

privately owned, within 

the building control 

lines of a Protected 

Road. 

Quarry Permit 
Quarry Materials 

Act and Regulations 

Extracting borrow 

material 

Mineral Lands 

Division,  

Department of 

Natural 

Resources 

A permit is required to 

dig for, excavate, 

remove and dispose of 

any Crown quarry 

material. 

Fuel Tank Registration -  

Storing and Handling 

Gasoline and 

Associated Products 

Environmental 

Protection Act, and 

Storage and 

Handling of 

Gasoline and 

Associated Products 

Regulations 

Storing and handling 

gasoline and associated 

products 

Engineering 

Services 

Division, 

Service NL 

Fuel Tank Registration 

required for storing 

and handling gasoline 

and associated 

products. 

Permit for Storage, 

Handling, Use or Sale 

of Flammable and 

Combustible Liquids 

Fire Prevention Act, 

and Fire Prevention 

Flammable and 

Combustible Liquids 

Regulations 

Storing and handling 

flammable liquids 

Engineering 

Services 

Division, 

Service NL 

This permit is issued on 

behalf of the Office of 

the Fire Commissioner. 

Approval is based on 

information provided 

for the Certificate of 

Approval for Storing 

and Handling Gasoline 

and Associated 

Products. 

Compliance Standard 

Dangerous Goods 

Transportation Act 

and Regulations 

Storing, handling and 

transporting fuel, oil 

and lubricants 

Department of 

Transportation 

and Works 

If the materials are 

transported, handled 

and stored fully in 

compliance with the 

regulations, a permit is 

not required. A Permit 

of Equivalent Level of 

Safety is required if a 

variance from the 

regulations is 

necessary. 

Transporting goods 

considered dangerous 

to public safety must 

comply with 

regulations. 

Compliance Standard 

Fire Prevention Act, 

and Fire Prevention 

Regulations 

On-site structures 

(temporary or 

permanent) 

Engineering 

Services 

Division, 

All structures must 

comply with fire 

prevention standards. 
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Approval Potentially 

Required 

Legislation / 

Regulation 

Project Component / 

Activity Requiring  

Approval or 

Compliance 

Department or 

Agency 
Requirements 

Service NL 

Compliance Standard 

Environmental 

Control Water and 

Sewage Regulation 

under the Water 

Resources Act 

Any waters discharged 

from the project 

Pollution 

Prevention 

Division, 

Department of 

Environment 

and 

Conservation 

A person discharging 

sewage and other 

materials into a body 

of water must comply 

with the standards, 

conditions and 

provisions prescribed 

in these regulations for 

the constituents, 

contents or description 

of the discharged 

materials. 

Compliance Standard 

Occupational 

Health and Safety 

Act and Regulations 

Project-related 

occupations 
Service NL 

Outlines minimum 

requirements for 

workplace health and 

safety. Workers have 

the right to refuse 

dangerous work. 

Proponents must notify 

Minister of start of 

construction for any 

project greater than 30 

days in duration. 

Compliance Standard 

Workplace 

Hazardous 

Materials 

Information System 

Regulations, 

Occupational 

Health and Safety 

Act 

Handling and storage 

of hazardous materials 

Operations 

Division, 

Service NL 

Outlines procedures 

for handling hazardous 

materials and provides 

details on various 

hazardous materials. 

Compliance Standard 

Fisheries Act, 

Section 36(3), 

Deleterious 

Substances 

Any run-off from the 

project site being 

discharged to receiving 

waters 

Environment 

Canada 

Department of 

Fisheries and 

Oceans 

Environment Canada is 

responsible for Section 

36(3) of the Fisheries 

Act. However, DFO is 

responsible for matters 

dealing with 

sedimentation. 

Discharge must not be 

deleterious and must 

be acutely non-lethal. 

Compliance Standard 

Migratory Birds 

Convention Act and 

Regulations 

Any activities which 

could result in the 

mortality of migratory 

birds and endangered 

species and any species 

under federal authority 

Canadian 

Wildlife 

Service, 

Environment 

Canada 

Prohibits disturbing, 

destroying or taking a 

nest, egg, nest shelter, 

eider duck shelter or 

duck box of a migratory 

bird, and possessing a 

live migratory bird, 
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Approval Potentially 

Required 

Legislation / 

Regulation 

Project Component / 

Activity Requiring  

Approval or 

Compliance 

Department or 

Agency 
Requirements 

carcass, skin, nest or 

egg, except when 

authorized by a permit. 

The Canadian Wildlife 

Service should be 

notified about the 

mortality of any 

migratory bird in the 

project area, including 

passerine (songbirds) 

and waterfowl species. 

Compliance standards; 

permits may be 

required. 

National Fire Code 

On-site structures 

(temporary or 

permanent) 

Service NL 

Approval is required 

for fire prevention 

systems in all approved 

buildings. 

Compliance standards; 

permits may be 

required. 

National Building 

Code 

On-site structures 

(temporary or 

permanent) 

Service NL 
Approval is required 

for all building plans. 

Approval for Waste 

Disposal 

Urban and Rural 

Planning Act, 2000, 

and Relevant 

Municipal Plan and 

Development 

Regulations 

Waste disposal 
Community 

Council 

The use of a 

community waste 

disposal site in 

Newfoundland and 

Labrador by 

proponents/contractor

s to dispose of waste 

requires municipal 

approval. Restrictions 

may be in place as to 

what items can be 

disposed of a municipal 

disposal site. 

Development or 

Building Permit 
 

The perimeter berm 

will encroach the 

established distance 

from centerline of 

Route 392 

Department of 

Transportation 

A permit is required for 

any development or 

building within 

prescribed distances 

from roadways. 
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Appendix A 

Flood Study: Springdale Terminal Station  

(Stantec Consulting (May 16, 2017)
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Appendix B 

Engineering Flood Mitigation Analysis – Springdale Terminal Station 

Stantec Consulting (November 1, 2018) 
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Memo: Engineering Flood Mitigation Analysis – Springdale Terminal Station 

Stantec Consulting (February 12, 2019) 
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Erosion and Sedimentation Control 
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Executive Summary 

Newfoundland and Labrador Hydro (NL Hydro) has experienced flooding at the Springdale Terminal Station on two 
occasions in the past 12 years on April 18, 2006 and April 29, 2015. The April 2015 flood event caused damage to 
equipment at the terminal station. 

In 2017 Stantec Consulting Limited conducted a flood study to investigate the cause of flooding and to recommend 
viable options for flood mitigation. The viability assessment utilized the 1 in 100 AEP flow event as the design criteria. 
This analysis identified two options for flood mitigation as follows: 

• Option 1: Construct flood retention berm upstream of Route 392 as well as on the east side of the Terminal 
Station 

• Option 2: Construct a diversion ditch on the northwest side of Route 392 to direct flood flow to Indian River 

The 2017 flood study noted some uncertainty in these options due to accuracy limitations associated with provincial 
orthophoto elevation data used in the hydraulic model in the areas of the proposed mitigation measures. This current 
Engineering Flood Mitigation Analysis study will further analyze and validate these options with more accurate 
topographic data, develop appropriate design parameters for each option, assess permitting and coordination 
considerations with regulatory authorities, refine cost estimate for each option +/- 25% and provide recommendations 
on how to proceed. 

The results of this updated analysis found that of the two options identified in the 2017 study the only viable option 
was Option 1 to construct a flood retention berm upstream of Route 392. However, it was found that the berm on the 
East side of the Terminal Statin was not required instead an optional site berm near the south boundary of the 
Terminal Station was found to prevent water from entering the fenced yard. This berm is optional as the area it 
prevents from flooding does not contain the building in which the relay equipment is housed. 

Although Option 1 was found to be the only viable option, opinions of probable construction cost are provided for 
both options as follows: 

• Option 1: $902,864.55 (Plus HST) 

• Option 2: $423,570.00 (Plus HST) 

It is recommended that NL Hydro proceed with the detailed design of Option 1, flood mitigation berms.  To first step 
this process is to undertake a geotechnical investigation to determine appropriate berm foundation design, as well as 
a suitable source of berm construction material. This geotechnical investigation has been included and will be 
undertaken in Phase 2 of the project. Once the geotechnical investigation in complete, it is recommended that the 
preliminary design drawings including plan, profile and sections be produced and sent to the appropriate regulatory 
authorities for review and approval. 
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1.0 INTRODUCTION 

Newfoundland and Labrador Hydro (NL Hydro) has experienced flooding at the Springdale Terminal Station on two 
occasions in the past 12 years on April 18, 2006 and April 29, 2015. The April 2015 flood event caused damage to 
equipment at the terminal station. The terminal station is located near the north end of Little Bay Road, and 
approximately 150 m west of where Davis Brook passes under Beachside Road (Route 392) as shown in Figure 1 
and Figure 2, respectively. 
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Figure 1: Location of Terminal Station in the Town of Springdale 
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Figure 2: Proximity of Terminal Station to Davis Brook 

In 2017 Stantec Consulting Limited conducted a flood study to investigate the cause of flooding and to recommend 
viable options for flood mitigation. The 2017 study included  Hydrological analysis to determine inflow sequences with 
consideration of the April 2015 event that caused flooding, as well as return period high flow events. The derived April 
2015 inflow sequence was utilized to develop a calibrated 2D hydraulic model using which potential mitigation 
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measures could be assessed for viability. The viability assessment utilized the 1 in 100 AEP flow event as the design 
criteria. This analysis identified two options for flood mitigation as follows: 

• Option 1: Construct flood retention upstream of Route 392 as well as on the east side of the Terminal 
Station 

• Option 2: Construct a diversion ditch on the northwest side of Route 392 to direct flood flow to Indian River 

The 2017 flood study noted some uncertainty in these options due to accuracy limitations associated with provincial 
orthophoto elevation data used in the hydraulic model in the areas of the proposed mitigation measures. This current 
Engineering Flood Mitigation Analysis study will further analyze and validate these options with more accurate 
topographic data, develop appropriate design parameters for each option, assess permitting and coordination 
considerations with regulatory authorities, refine cost estimate for each option +/- 25% and provide recommendations 
on how to proceed. 

  

2.0 BACKGROUND REVIEW 

Stantec conducted a thorough review of the of the 2017 flood study and its models, analyses, assumptions and 
methods.  The purpose of this review was to identify areas in the 2017 digital elevation model that require additional 
topographic information for use in the hydraulic model validation. Additionally, Stantec conduced desktop review of 
updated mapping and aerial imagery to determine the potential locations of infrastructure such as culverts, driveways 
and signs that would have to be picked up in the topographic survey. The presence of such infrastructure was to be 
verified during the site visit.  

In addition to identifying gaps in the topographic information utilized in 2017, the previous study also provided the  
Hydrological inputs utilized for the current study. Inflow sequences for Davis Brook, Indian River and lateral inflows 
are based on the Hydrological analysis performed in the 2017 study. 

3.0 SITE VISIT 

On July 30, 2018 Stantec conducted a site visit to perform the following tasks: 

• Assess and photograph locations of proposed mitigation options  
• Conduct hydraulic reconnaissance for the ditch diversion option including photographing and assessing the 

existing culverts along the proposed ditch path 
• Provide cursory assessment of the ground conditions where berms are to be founded, i.e. where there is bog to 

be removed, etc. 
• Assess and photograph any potential infrastructure conflicts such as poles and guy wires 
• Asses Davis Brook in the area within the hydraulic model domain to determine if any hydraulic conditions have 

appreciably changed since the completion of the 2017 flood study 
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3.1 OPTION 1 SITE VISIT OBSERVATIONS 

During the site visit the potential areas of the berms were assessed and photographed. These areas are shown in 
Figure 3 below: 

 

 

Figure 3: Area Assessed for Option 1 During Site Visit 

Key observed conditions that could influence the design and construction of the proposed flood mitigation berms for 
Option 1 are as follows: 

1. Thick alder bush cover near Route 392 in the vicinity of the proposed berms. 

2. There is an existing higher elevation berm type structure surrounding a wood storage area located on the 
side of Little Bay Road north of Route 392. 

3. Wet boggy area near proposed berm at Little Bay Road north of Route 392. 

4. Elevation rises near curve in Little Bay Road north of Route 392 for termination of the north berm. 

5. The land downstream of the cross culvert on Route 392 is “bowled” and has no clear conveyance path to 
Davis Brook. Improvement of this conveyance path may provide opportunity to slightly reduce berm height. 

6. There is a contractor’s pit of gravel and earthen material at the end of Little Bay Road north of Route 392 
that could potentially serve as a nearby source of material for berm construction. 

7. There are poles and guy wires that could potentially require relocation or effect the location of the Terminal 
Station berm 

 

Area 
assessed 
for Option 1 
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Figure 4 below shows the locations of the above observations utilizing the same numbering system: 

 

Figure 4: Option 1 Site Visit Observation Locations  

Photographs of the above observations are shown in Figure 5 through Figure 11 below. 

1 
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Figure 5 : Option 1 Site Visit Observation 1 - Thick Alder Cover Rear Route 392 

 

Figure 6: Option 1 Site Visit Observation 2 – Existing Berm Type Structure 
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Figure 7: Option 1 Site Visit Observation 3 – Wet Boggy Area Near Proposed Berm 

 

Figure 8: Option 1 Site Visit Observation 4 – High Elevation Berm Tie in Area 
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Figure 9: Option 1 Site Visit Observation 5 – Contractor’s Stockpile Near Proposed 
Berm Location 

 

Figure 10: Option 1 Site Visit Observation 6 - Bowled Area Downstream of Route 392 
Culvert 
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Figure 11: Option 1 Site Visit Observation 7 – Existing Pole Infrastructure Near 
Terminal Station 

 

3.2 OPTION 2 SITE VISIT OBSERVATIONS 

During the site visit, the alignment of the proposed ditch was assessed and photographed. The area assessed is 
shown in Figure 12 below: 
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Figure 12: Area Assessed for Option 2 During Site Visit 

  

Area 
assessed 
for Option 2 

Route 
392 

Route 
390 



ENGINEERING FLOOD MITIGATION ANALYSIS – SPRINGDALE TERMINAL STATION 

Site Visit  
      

ed v:\01333\active\133348186 - enginering flood mitigation analysis springdale\03_design\2_civil\report\rpt_133348186_01nov_2018_de_wyw - 
final.docx 3.12 

 

Key observed conditions that could influence the design and construction of the proposed diversion ditch for Option 2 
are as follows: 

1. Ditch heavily overgrown in places. 

2. Several existing culverts are present along the proposed diversion ditch alignment at the following locations: 

a. 450mm cross culvert under Little Bay Road at its intersection with Route 392 

b. 450mm accessway culvert approximately 50m southwest of Little Bay Road/Route 392 intersection 

c. 450mm accessway culvert approximately 120m southwest of Little Bay Road/Route 392 
intersection 

d. 900mm culvert at highway directional sign embankment approximately 520m southwest of Little 
Bay Road/Route 392 intersection 

e. 900mm accessway culvert approximately 570m southwest of Little Bay Road/Route 392 
intersection 

f. 1600mm cross culvert at Route 390 approximately 50m west of the intersection with Route 392 

3. Ditch poorly graded along most of the alignment 

4. Where ditch crosses existing transmission line easement, there are guy wires that may have to be adjusted 
or relocated for new ditch construction. 

5. Ditch deepens and becomes more well defined near the intersection of Route 392 and Route 390 

6. Exiting ditch between Route 390 and Indian River shows evidence of past erosion 

7. Exiting ditch between Route 390 and Indian River terminates as sediment embankment in wet area on side 
of Indian River 

8. There is a pole with guy wire that crosses the ditch near the intersection of Route 392 and Route 390 
 

Figure 13 below shows the locations of the above observations utilizing the same numbering system: 
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Figure 13: Option 2 Site Visit Observation Locations 

Photographs of the above observations are shown in Figure 14 through Figure 26 below. 
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Figure 14: Option 2 Site Visit Observation 1 – Ditch Heavily Overgrown 

 

Figure 15: Option 2 Site Visit Observation 2a – 450mm Cross Culvert Under Little Bay 
Road 
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Figure 16: Option 2 Site Visit Observation 2b – 450mm Accessway Culvert 
Approximately 50m Southwest of Little Bay Road 

 

Figure 17: Option 2 Site Visit Observation 2c - 450mm Accessway Culvert 
Approximately 50m Southwest of Little Bay Road 
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Figure 18: Option 2 Site Visit Observation 2d – 900mm Culvert at Highway Sign 
Embankment 

 

Figure 19: Option 2 Site Visit Observation 2e – 900mm Accessway Culvert on Route 
392 
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Figure 20: Option 2 Site Visit Observation 2f - 1600mm Cross Culvert on Route 390 

 

Figure 21: Option 2 Site Visit Observation 3 - Poorly Graded Ditch 
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Figure 22: Option 2 Site Visit Observation 4 – Transmission Line Guy Wires Near 
Existing Ditch 

 

Figure 23: Option 2 Site Visit Observation 5 - Ditch Deepens Near Route 390 
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Figure 24: Option 2 Site Visit Observation 6 - Erosion Between Route 390 and Indian 
River 

 

Figure 25: Option 2 Site Visit Observation 7 – Sediment Embankment Near Indian 
River Discharge Point 
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Figure 26: Option 2 Site Visit Observation 8 – Pole and Guy Wire at Ditch Near 
Intersection of Route 390 and Route 392 

 

Note that these observations pertain to existing conditions that need to be considered for the design of each option. If 
NL Hydro does not proceed with either remediation option modifying the properties of any of the existing 
infrastructure or conditions observed during the site visit is not expected to have a significant impact on the level of 
flooding that is predicted by the model.  



ENGINEERING FLOOD MITIGATION ANALYSIS – SPRINGDALE TERMINAL STATION 

Topographic survey and digital elevation model development  
      

ed v:\01333\active\133348186 - enginering flood mitigation analysis springdale\03_design\2_civil\report\rpt_133348186_01nov_2018_de_wyw - 
final.docx 4.21 

 

4.0 TOPOGRAPHIC SURVEY AND DIGITAL ELEVATION MODEL 
DEVELOPMENT 

The topographic survey was conducted by Red Indian Survey’s based in Grand Falls’ Windsor, NL during the week of 
August 20, 2018. The topographic survey collected elevation data between Davis Brook and Little Bay Road north of 
Route 392 as well as between Davis Brook and the Terminal Station South of Route 392. Information such as pipe 
size and invert elevation were also collected on the culverts observed during the site visit. The locations of potential 
infrastructure requiring relocation to affect the design of mitigation options (such as signs, driveways, power poles 
and guy wires) were also captured. A profile and cross sections of the existing roadside ditch along Route 392 was 
also picked up to refine the analysis of the ditch mitigation option. This information from the topographic survey was 
utilized to refine the Digital Elevation Model used in the 2017 flood study. Figure 27 below shows the difference 
between the 2017 and 2018 digital elevation models in the vicinity of Davis Brook. 
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Figure 27: 2017 and 2018 Digital Elevation Models in Terminal Station Area 

As shown in the figure there is significantly more detail in the area between Davis Brook and Little Bay road north of 
Route 392 and Between Davis Brook and the Terminal Station south of Route 392 

 

In addition to the driveway and sign culverts in the ditch along Route 392, the topographic survey also identified an 
additional culvert that crosses Little Bay Road north of Route 392. This culvert drains a wetland area west of Little 
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Bay Road and directs water to the culvert that crosses Route 392 between Little bay Road and the Davis Brook. 
Figure 28 below shows the location of this culvert. 

 

Figure 28: Location of Additional Culvert on Little Bay Road 

The drainage area for this culvert was delineated and an inflow sequence was added to the hydraulic model to 
account for the additional flow. The Hydrograph was prorated from that of Davis Brook utilizing a proration factor 
based on drainage area. This yielded a peak flow of 0.21m3/s for this culvert. For the hydraulic model an additional 
inflow boundary condition was added to account for this flow. 
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5.0 OPTION ANALYSIS 

The two options were analyzed in a hydraulic model utilizing HEC RAS 5.03 software. HEC- RAS is a non-proprietary 
river analysis software developed by the US Army Core of Engineers. The 2D functionality of HEC-RAS makes it 
ideally suited for this project as it allows for the addition of berms and ditches and other drainage features to the 
digital elevation model to assess how the water flow is affected by such features. 

5.1 EXISTING CONDITIONS 

Prior to analyzing the flood mitigation options with HEC-RAS, an existing conditions model was run using the DEM 
from the 2017 study supplemented/modified with the new topographic data collected as part of this study. This 
simulation was carried out to assess if the updated DEM produced the expected result and to verify that the terminal 
station still floods under the 60% culvert blockage scenario identified in the 2017 flood study with the 100-year flow 
event. Figure 29 below shows the inundation for the 100-year event with the 2017 elevation data and the 2018 
elevation data. 

 

Figure 29:  2017 vs 2018 Existing Conditions Models with Culvert Blockage 

As shown in the figure the inundation between the existing conditions models from the 2017 and current model is not 
appreciably different. Therefore, recalibration of the model to the April 2015 flood event was not required. The 2018 
Water levels are slightly lower than the 2017 by 0.09m values from both studies are shown in Table 1 in Section 5.2.5  
below. This is likely due to the lower elevations allowing more water to be retained north of the road.  

Additional model inputs and considerations for the existing conditions model include: 

• Additional lateral inflow at additional culvert identified at Little Bay Road during the topographic survey. 

2017 2018 
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• Additional lateral inflow near intersection of Route 390 and 392 to account for roadside drainage in roadside 
ditch of Route 390 estimated by drainage area proration. 

• Existing driveway and sign embankment culverts along Route 392 were accounted for. 

Note the existing roadside ditch of Route has a very flat slope toward Davis Brook from approximately 300m 
southwest of Davis Brook when flood waters get high some of the water will flow the opposite direction toward Route 
390. As such the terminal station in not reliant on the side ditch to prevent flooding. Since the ditch grades are very 
flat it is the ability of the Route 392 embankment to retain water on the north side is the road that is more critical to 
flooding. 

5.2 OPTION 1 FLOOD RETENTION BERMS 

5.2.1 Design Parameters 

Based on the site visit observations and new topographic data, the berm alignment and configuration was modified 
from that presented in the 2017 flood study. Instead of 2 berms upstream of Route 392 a single berm 336m long was 
placed in the digital elevation model between Route 392 and high elevation which the water does not naturally cross. 
Height of this berm ranges from 2.5m at its highest point to 0.0m where it ties into existing elevations. Figure 30 
below shows the locations of the proposed berms in the 2017 study and current study. 
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Figure 30: Location of Proposed Berms for 2017 Study and 2018 Study 

 

Upon analysis of the existing conditions hydraulic model, it was determined that the maximum water surface elevation 
along the alignment ranged from 22.51m near Route 392 to 22.61m at the upstream end of the berm. Therefore, a 
top berm elevation 23.0m was modeled in the hydraulic model validation exercise for this option except for the area in 
which the berm is to tie into the shoulder of Route 392. In this area the modeled elevation ramps down to 22.8m. This 
elevation will require some adjustment of the existing grade of Route 392 during construction of the berm by raising 
the road approximately 0.5m during construction of the berm. This will be accomplished by introducing gentle grade 
changes between Little bay road and the Davis Brook crossing by introducing a grade of approximately 1.0%. Due to 
the culvert crossing Little Bay Road noted above in Section 4.0, a significant portion of the berm’s length will have 
water on both sides for approximately 200m of its length. Therefore rip-rap for erosion protection will be required on 
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both sides of the berm for approximately 200m of its length. This additional rip-rap increases the construction cost of 
the berm. However, it will decrease maintenance related repairs due to erosion or snow or ice damage. Figure 31 
below shows a typical berm section. 

 

 

Figure 31: Typical Berm Section 

 

 

In addition to the main berm North of Route 392, a second (smaller) berm is required at the southeast corner of the 
Terminal Station. This second berm is a shorter, having a maximum height of 0.75m and length of 20m. The locations 
of the proposed berms are shown in Figure 32 below: 



ENGINEERING FLOOD MITIGATION ANALYSIS – SPRINGDALE TERMINAL STATION 

Option Analysis  
      

ed v:\01333\active\133348186 - enginering flood mitigation analysis springdale\03_design\2_civil\report\rpt_133348186_01nov_2018_de_wyw - 
final.docx 5.28 

 

 

Figure 32: Location of Flood Mitigation Berms 

Design parameters for Option 1.0 are summarized below: 

Main Berm: 

• Berm Length: 336m 

• Berm Top Width: 2.0m 

• Berm Bottom Width: 2.0 to 12.0m 

• Berm Top Elevation: 22.8m to 23.0m 

• Berm Height: 0 to 2.5m 
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• Berm Side Slopes: 2:1 

• Rip-Rap erosion protection on both sides for approximately 200m  

Site Berm: 

• Berm Length: 20m 

• Berm Top Width: 2.0m 

• Berm Bottom Width: 2.0 to 10.0m 

• Berm Top Elevation: 22.0m  

• Berm Side Slopes: 2:1 

• Berm Height: 0 to 0.75m 

 

Berms are to be constructed of compacted till with geotextile and erosion protection stone placed on the outer faces. 
Please note some design parameters for the berms are subject to change during the detailed design depending on 
the results of the geotechnical investigation or CDA freeboard requirements analyzed in Phase 2 of this study 

 

5.2.2 Hydraulic Model Validation 

The berms at the locations shown in Figure 32 and per the design parameters noted in Section 5.2.1 were 
hydraulically modeled in HEC-RAS to validate their effectiveness as a flood mitigating measure. The model was run 
using the 100 year flow event with 60% culvert blockage, per the design criteria selected by  NL Hydro for flood 
mitigation design. Figure 33 below shows the model result with berms installed as per the design parameters note 
above in Section 5.2.1 above. 
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Figure 33: Option 1 Hydraulic Model Validation Results 

As shown in the figure the Terminal Station is not expected to flood with the mitigation berms introduced and Route 
392 raised as noted above in Section 5.2.1. Therefore, Option 1 appears to be a viable means of flood mitigation at 
the Terminal Station. 

The site berm simple prevents water from entering the fenced yard of the Terminal Station. Figure 34 below shows a 
comparison of flooding inundation with and without the site berm installed: 
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Figure 34: Comparison of Terminal Station Inundation with and without the Site Berm 
Installed 

 

Additional Model inputs and considerations for the Option 1 model include: 

• Additional lateral inflow and additional culvert identified at Little Bay Road during the topographic survey 

• Additional lateral inflow near Intersection of Route 390 and 392 to account for roadside drainage in 
Roadside ditch of Route 390 

• Existing driveway and sign embankment culverts along Route 392 were accounted for. 

5.2.3 Regulatory and Permitting Considerations 

Some of the proposed berm is situated in a wet, boggy area to the east of Little Bay Road. This area may be 
considered environmentally sensitive as Davis Brook is a scheduled salmon river. The construction of berms in this 
area will require DFO approval as well as a permit to alter a body of water from the provincial Department of 
Municipal Affairs and Environment. There will also be a requirement for an environmental assessment to be 
conducted prior to construction of the berm.  Elevation modifications to Route 392 where the berm ties in to the 
shoulder of the road will require approval from the Department of Transportation and Works. 

5.2.4 Operation and Maintenance Considerations 

Operation and maintenance of the berms will be a limited exercise. The berms should be inspected on an annual 
basis preferably in the spring time to identify any signs of erosion and damage due to snow cover or ice movement.  
In areas where the berm is not anticipated to be in contact with flowing water the presence of rip- rap will have little to 
no impact on the appearance of erosion damage as the slopes will be stabilized with vegetation. Any identified 
deficiencies should be repaired. They should also be inspected following any large flow event for which they are 
retaining water for any evidence of water or ice damage. These inspections should include walking both the upstream 
and downstream faces of the berm and photographing and noting the approximate location along the length of the 
berm of any deficiencies. Although unrelated to the berms, culvert blockage at Route 392 was identified in the 2017 
report to be a major contributing factor to the flooding experienced at the terminal station. From an operational 
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standpoint, these culverts should be inspected for blockage prior to forecasted heavy rainfall events. Flooding 
concerns in the area are governed by the very flat path of the watercourse of Davis Brook and are not expected to be 
significantly impacted by maintenance activities of infrastructure outside the jurisdiction of hydro. 

5.2.5 Existing Infrastructure Considerations  

The existing elevation of Route 392 at the proposed berm tie in location is approximately 22.3m. The hydraulic model 
indicates that if this elevation remains as existing, there is potential for water to exit the river channel and possibly 
enter the Terminal Station area. Therefore, the digital elevation model for this option includes raising Route 392 in 
this area by approximately 0.5m to an elevation of approximately 22.8m. The hydraulic model shows that this road 
modification will mitigate the risk of water getting over the road and entering the Terminal Station area. Note that the 
model shows that this water does not reach the Terminal station or have an impact on flooding level at the station. 
However, raising of the road will be required to prevent overtopping of the road where the berm ties into the road as 
well as to maintain freeboard at the road/berm junction. 

The original 2017 flood study included a smaller berm at the east side of the Terminal station running parallel to Little 
Bay Road. This berm would have likely required the relocation of a pole or guy wire. The new topographic information 
obtained as part of this study between Little Bay Road and Davis Brook indicates that a berm in this location is not 
required. However, the hydraulic model shows that water will overtop Little Bay Road further downstream and head 
toward the terminal station. Therefore, a short site berm in the southeast corner of the terminal station is also 
included in this option. This berm does not interfere with any of the existing poles and guy wires at the Terminal 
Station. In should be noted that without the side berm in place the water does not reach the Terminal Station 
buildings which house the equipment that tripped during the 2015 flood. It simply reaches inside the fenced boundary 
of the terminal station. Should flows that exceed those modeled occur and the Terminal Station flood, the site berm 
would create an impedance to dewatering of the site worsening the flooding. Since the water does not reach the 
buildings the site berm should be considered optional if  NL Hydro is willing to accept the above noted risk. The 
installation of the site berm is not a large component of less than 5% of the estimated cost of the berm construction 
cost estimate. However, there is little to no benefit to installing it and as noted above it may be a hinderance to site 
dewatering. 

The location and alignment for the main berm north of Route 392 was selected with consideration for the existing 
culvert that crosses Little Bay Road, shown in Figure 28 above. Since this culvert drains to another existing culvert 
that crosses Route 392 (approximately 125m southwest of the main Davis Brook crossing), the berm at Route 392 
must be located east of this culvert. The area between the downstream end of this culvert and Davis Brook could 
benefit from some improved channelization to convey the flow more effectively to Davis Brook. Improvements to this 
channel could be made as part of the berm construction project. These improvements would have to be approved by 
the Department of Transportation and Works. As this will not alter the flow path our ultimate destination of the runoff 
passing through this culvert it would have no impact on the requirement for a permit to alter a body of water. 
However, should NL Hydro proceed with the improved channelization the design should be included on any 
submittals associated with obtaining a permit to alter al body of water. 

The 2017 flood study noted that a dwelling on Little bay Road south of the Terminal station was shown to be flood in 
both the existing conditions and berm models  both with 60% blocked culverts. The 2017 study compared water 
levels at this dwelling for both scenarios. Table 1 below makes the same comparison utilizing results from the 2018 



ENGINEERING FLOOD MITIGATION ANALYSIS – SPRINGDALE TERMINAL STATION 

Option Analysis  
      

ed v:\01333\active\133348186 - enginering flood mitigation analysis springdale\03_design\2_civil\report\rpt_133348186_01nov_2018_de_wyw - 
final.docx 5.33 

 

models and shows the 2017 results for comparison as well as the results without culvert blockage. Note that under 
existing conditions the 100 year event still floods the terminal station without culvert blockage. The 2017 study notes 
that event the notes that of the six storms analyzed during the 2017 study (2, 5, 10, 20, 50 and 100 year) study only 
the 50 and 100 year storms flood the station without culvert blockage while all six storms produced some inundation 
at the station with the 60% culvert blockage parameter.  The dwelling location is also shown in Figure 35 below: 

 

Figure 35: Location of Flooded Dwelling 
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Table 1: Pre and Post Mitigation Water Level Comparison at Flooded Dwelling and 
Terminal Station 

Scenario Maximum Water 
Depth at Dwelling 

Maximum Water Depth at 
Terminal Station Building 

100 Year No Mitigation- Culverts Blocked (2018) 0.34m 0.14m 
100 Year No Mitigation- Culverts Free (2017) 0.36m 0.11m 
100 Year Berm Culverts Blocked (2018) 0.36m 0.00m 
100 Year No Mitigation- Culverts Blocked (2017) 0.86m 0.23m 
100 Year No Mitigation- Culverts Free (2017) 0.54m 0.18m 
100 Year Berm Culverts Blocked (2017) 0.54m 0.00m 

As shown in the table the installation of the berm slightly increases the water level by 2cm at the previously flooded 
dwelling. This is likely due to the berm increasing the head at the culverts upstream of Route 392 allowing more water 
to pass to the main channel of Davis Brook. This slight increase in water level of 2cm can be considered within the 
tolerance of the model as errors of approximately 5cm were reported during the unsteady flow simulations. These 
error values are reported during the unsteady flow simulations as is model specific depending on the convergence of 
the flow equations. It should be noted that the presence of the site berm has no impact on the water levels at this 
dwelling. When unsteady flow performs unsteady flow simulations when more iterations are required to compute a 
convergent water surface elevation solution than the program maximum the water surface elevation error at the 
location which required additional iterations is reported. 

5.2.6 Option 1 Summary 

In summary, Option 1 appears to be a viable Option for flood mitigation at the Springdale Terminal Station. The 
advantages of this option are as follows: 

• It does not interfere with any of  NL Hydro’s existing infrastructure at the terminal station. 

• Operation and Maintenance activities are reasonable. 

• There is a potential source of berm construction material nearby the site. 

Disadvantages of Option 1 include: 

• It requires modification to an existing road owned and operated by the Department of Transportation and 
Works. 

• It will require permitting and approval from 3 regulatory authorities. 

• It will require an environmental assessment 

• It will potentially increase flood levels at a dwelling downstream of the terminal station 

• Construction will require significant dewatering of excavations in boggy areas. 

• It increases the head upstream of Route 392. 

• It carries the risk of being and impedance to site dewatering should flooding of the terminal station occur. 
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5.3 OPTION 2 FLOOD DIVERSION DITCH 

5.3.1 Design Parameters 

Based on the site visit, a geotextile and rip-rap lined ditch would be the best option to minimize maintenance and the 
potential for overgrowth. The topographic survey shows that there is very little elevation in the ditch difference 
between the intersection of Route 392 and Little Bay Road. As such ad 0.2% would be the maximum achievable 
slope of the proposed diversion ditch along Route 392. As part of the hydraulic model validation process, ditch widths 
ranging from 1.0 to 3.0 m were tested. Culvert sizes ranging from 900mm to 1200mm were also tested at Little bay 
road and the numerous driveway crossings.  The maximum culvert size tested along the ditch alignment was 
1200mm as this was the maximum size achievable without significantly altering the grades of the accessways off 
Route 392.  

5.3.2 Hydraulic Model Validation 

Option 2 was unable to be validated as an effective mitigation measure by the hydraulic model. Figure 36 below 
shows the 100-year inundation assuming a 3.0m wide, 1.0m deep ditch and 1200mm culverts at locations noted 
above in Section 5.3.1. 
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Figure 36: Option 2: 3.0m wide Ditch with 1200mm Culverts 

Table 2 below shows that water depths at the terminal station actually increased with the ditch installed. 

 

 

 

 

Table 2: Existing Conditions and Option 2 Water Depths at Terminal Station 

Scenario Maximum water Level at Terminal Station 

100 Year No Mitigation 0.14m 

100 Year Option 2 with 3.0m wide ditch and 1200mm 
culverts 

0.18m 
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Note that both the scenarios in the above table include 60% blockage of the culverts at route 392. 

As shown in Figure 34 above, the Terminal Station is expected to flood under this scenario. The likely reason for this 
option not being viable is the very flat grade along Route 392 rendering the conveyance capacity of a ditch along this 
alignment insufficient to prevent overtopping of Route 392. This flat grade also limits the culvert size that is 
reasonably practical to install at the driveway crossings with significantly altering the road and driveways. 

 

Additional model inputs and considerations for the Option 2 model include: 

• Additional lateral inflow and additional culvert identified at Little Bay Road during the topographic survey 

• Additional lateral inflow near Intersection of Route 390 and 392 to account for roadside drainage in 
Roadside ditch of Route 390 

• Existing driveway and sign embankment culverts along Route 392 were accounted for. 

 

 

5.3.3 Regulatory and Permitting Considerations 

Since the ditch is proposed the be constructed in the existing ROW of a road owned and operated by the Department 
of Transportation and Works it will require review and approval from this entity. Also, since the proposed ditch will be 
removing some flow from Davis Brook and directing it toward the Indian River it may require review by the Provincial 
Department of Municipal Affairs and Environment as well as the Federal Department of Fisheries and Oceans. 

5.3.4 Operation and Maintenance Considerations 

Although this option could not be validated as a viable option with the hydraulic model, the ditch in its existing 
condition is heavily overgrown and as such has limited conveyance capacity. This condition should be brought to the 
attention of the Department of Transportation and Works such that they can make future improvements.  It is possible 
that the overgrown condition of the existing ditch could be a contributing factor to Terminal Station flooding due to 
decreased conveyance capacity of the ditch.  

Should this option be constructed it will consist of a geotextile and riprap lined ditch with intermediate culverts to 
accommodate, driveways, accessways and sign embankments at various points along its length. Therefore, 
operation and maintenance activities will include inspection and removal of debris from the ditch and culverts to 
create a clear path for water conveyance. 

5.3.5 Existing Infrastructure Considerations 

The construction of diversion ditch along Route 392 has several existing infrastructure considerations noted below: 

• An existing 450mm culvert at Little Bay Road the would require upgrading. 



ENGINEERING FLOOD MITIGATION ANALYSIS – SPRINGDALE TERMINAL STATION 

Option Analysis  
      

ed v:\01333\active\133348186 - enginering flood mitigation analysis springdale\03_design\2_civil\report\rpt_133348186_01nov_2018_de_wyw - 
final.docx 5.38 

 

• Two existing 450mm culverts at driveways along Route 392 that require upgrading. 

• An existing sign embankment that protrudes into the ditch that would require relocation of the sign and 
removal of the embankment. 

• An existing 900mm culvert at a directional highway sign embankment that would require upgrading 

• An existing 900mm culvert at a driveway near the intersection of Route 390 and Route 392 that would 
require upgrading 

• An existing 1600mm culvert that cross Route 390 and discharges to a ditch that leads to Indian River that 
would need to be assessed for ability to convey additional flow that the ditch diversion would introduce. 

• Several existing guy wires would extend into the side slope of the proposed ditch and have to be adjusted or 
relocated. 

In addition to these considerations, the proposed ditch would be constructed or partially constructed in the existing 
right-of-way for Route 392 owned by the Department of Transportation and Works. The existing grade of the road is 
such that the ditch would be sloping in the opposite direction in places making the roadside ditch deeper than is 
typical for provincial roads. This may be an undesirable condition as it may be considered a hazard to pedestrians or 
vehicles that may veer off the road. These conditions will not affect the constructability of the ditch. However, they 
may impact the approval process. 

5.3.6  Option 2 Summary 

In summary, Option 2 does not appear to be a viable Option for flood mitigation at the Springdale Terminal Station. 
The advantages of this option are as follows: 

• It does not interfere with any of NL Hydro’s existing infrastructure at the terminal station. 

• Operation and Maintenance activities are reasonable. 

• It is the lower cost option. 

Disadvantages of Option 2 include: 

• It does not alleviate flooding at the Terminal Station 

• It requires modification to an existing road ROW owned and operated by the Department of Transportation 
and Works. 

• It will require permitting and approval from 3 regulatory authorities. 
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6.0 OPINION OF PROBABLE COST 

Based on the refined design parameters developed in the option analysis detailed above, Stantec has developed an 
Opinion of Probable Cost for the each option shown in Table 3 below.  The 2017 conceptual opinions of probable 
cost are also shown for comparison purposes 

Table 3: Opinion of Probable Cost 

Mitigation Strategy Description 
Estimated Cost (HST 

EXTRA)  
Estimated Cost (HST 
EXTRA) (2017 Study 

Option 1 – Installation of Retention Berms  $902,864.55 $380,000.00 

Option 2 - Flood Diversion Ditch $423,570.00 $410,000.00 

 

The variance in the cost for Option 1 from the 2017 study is largely due to an increase in until prices in earthwork 
material handling. These variances are due to the requirement to remove and dispose of unsuitable bog materials 
well as the importing of and compaction of berm material. Also, the quantity of required berm material increased due 
to the updated topographic information. The cost for Option 2 is similar to the 2017 study. The ditch has a larger 
cross-sectional area than the 2017 and there are more driveway culverts to upgrade include. However, there is no 
longer a requirement to install a new culvert across Route 390 as the existing 1600mm culvert can convey the flow 
from the ditch. Al the refined topographic information in the existing ditch significantly reduced the ditch excavation 
quantity 

Note that the above opinions of probable cost have an accuracy of +/- 25%, schedules of quantities and prices that 
Stantec for each option are included in Appendix A. The accuracy noted above is based on the design parameters 
noted in this report should three be some design alterations during the detailed the Opinion of Probable Cost will be 
adjusted accordingly based on the approved design. It is not anticipated that the alterations in the design parameters 
will exceed the 25% opinion of probable cost variance. Note that the opinion probable cost is construction cost only 
and does note include costs such as an environmental assessment or land acquisition.    

 

7.0 ASSUMPTIONS AND EXCLUSIONS 

This study is based on the following assumptions and exclusions: 

• Hydraulic modeling of flood mitigation measures is based on the 100 year event with 60% culvert blockage 
at Route 392. 
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•  Hydrological inputs are based on the 2017 flood study. Additional lateral inflows introduced in this study 
were prorated from the  Hydrographs developed in the 2017 study. 

• Manning’s roughness for the hydraulic modeling was the same as utilized in the 2017 Flood Study. 

• Existing corrugated metal culverts were assumed to have a Manning’s roughness of 0.015. 

• Opinion of Probable Cost assumes 1.5m depth of USM (Unsuitable Material) removal for the main berm and 
0.5m for the site berm. This is to be verified during the geotechnical investigation in Phase 2 of the project. 
This can only be determined by the subsurface investigation USM depth of less than 1.5 m will reduce the 
cost of installation of the berm while greater depth will increase the cost. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

The engineering flood mitigation analysis conducted for this study was able to eliminate Option 2, the diversion ditch, 
as a mitigation strategy. However, Option 1 was found to be a valid mitigation strategy to prevent flooding at the 
Terminal Station. As such it is recommended that  NL Hydro proceed with the detailed design of Option 1, flood 
mitigation berms.  To first step this process is to undertake a geotechnical investigation to determine appropriate 
berm foundation design, as well as a suitable source of berm construction material. This geotechnical investigation 
has been included and will be undertaken in Phase 2 of the project. Once the geotechnical investigation in complete, 
it is recommended that the preliminary design drawings including plan, profile and sections be produced and sent to 
the appropriate regulatory authorities for review and approval. Operation and maintenance related recommendations 
once the berms are constructed are as follows: 

• Conduct berm inspections on an annual basis and following heavy flow events. Correct identified 
deficiencies. 

• Inspect culverts at Route 392 for blockages prior to high inflow events. 

 

 



OPINION OF PROBABLE 
COST SCHEDULE OF 
QUANTITIES 



Option 1 Flood Retention Berms Opinion of Probable Cost

Item/Description Quantity Unit Unit Price Total
Mobilizatin/ Demobilization 1 LS 50,000.00$     $50,000
Clearing and Grubbing

Clearing and Grubbing 0.3 HA 12,000.00$     3,600.00$          

Excavation and Erosion Protection

USM Removal 5515 CM 45.00$             248,175.00$      
Imported Structural Fill  for Berms( 
Placed and Compacted) 7645 CM 40.00$              305,800.00$       
200mm minus erosion protection 1790 CM 50.00$             89,500.00$        
Geotextile 4220 SM 7.00$               29,540.00$        
Reinstatement of Existing Ditches 250 LM 20.00$             5,000.00$          
Ditching 45 LM 50.00$             2,250.00$          
Dewatering 1 LS 30,000.00$     30,000.00$        
Street Excavation

Asphalt Removal 80 CM 20.00$             1,600.00$          
OM 450 CM 20.00$             9,000.00$          
Borrow 100 CM 25.00$             2,500.00$          
Scarify and Reshape Subgrade 1500 SM 5.00$               7,500.00$          

Gravel for Streets

Class B 462 tonne 28.00$             12,936.00$        
Class A 398 tonne 30.00$             11,940.00$        

 Hot Mix Asphalt Concrete Paving
1. Base Course 98 tonne 180.00$           17,640.00$        
2. Surface Course 98 tonne 180.00$           17,640.00$        

Reshaping and Replacement of 
Asphalt Pavement
1. Cutting of Asphalt Pavement 14 LM 25.00$             350.00$               

2.Reinstatment of Pavement Markings 1 LS 5,000.00$        5,000.00$           
Asphalt Tack Coat 1500 SM 3.00$               4,500.00$          
Topsoiling, Sodding and/or 
Hydroseeding
150mm topsoil and nursury sod 300 SM 18.00$             5,400.00$          
Contengcy (5%) 42,993.55$        

902,864.55$      Total(HST EXTRA)
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Option 2 Flood Diversion Ditch Opinion of Probable Cost

Item/Description Quantity Unit Unit Price Total
Mobilizatin/ Demobilization 1 LS 50,000.00$     $50,000
Excavation and Erosion Protection

Excavate and dispose of material for 
ditching 3390 CM 30.00$              101,700.00$       
Imported common material 600 CM 40.00$             24,000.00$         
200mm minus erosion protection 1518 CM 50.00$             75,900.00$         
Culvert Trench Excavation 190 CM 20.00$             3,800.00$            
Geotextile 5100 SM 7.00$               35,700.00$         
Pipe Culverts

1200mm CHDPE 16 LM 1,200.00$       19,200.00$         
Class B Bedding 140 CM 30.00$             4,200.00$            
Riprap End Treatment 10 EA 1,500.00$       15,000.00$         
Scarify and Reshape Subgrade 1500 SM 5.00$               7,500.00$            

Reinstatment
Reinstatment of Road Signs 2 EA 1,000.00$       2,000.00$            

Reinstatment of gravel Accessways 4 EA 8,000.00$        32,000.00$         
Topsoiling, Sodding and/or 
Hydroseeding
150mm topsoil and nursury sod 1800 SM 18.00$             32,400.00$         
Contengcy (5%) 20,170.00$         

423,570.00$       Total(HST EXTRA)
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Stantec Consulting Limited 
141 Kelsey Drive 
St. John’s NL 
A1B 0L2 

 

  

 
 

February 12, 2019 
File: 133348186 

Attention:  Mr. Troy Butler, P. Eng., PMP  
Project Manager 
Engineering Services 
Project Execution (Regulated) 
 

Dear Mr. Butler, 

Reference: Engineering Flood Mitigation Analysis - Springdale Terminal Station 

Pursuant to our meeting of February 1, 2019, as requested by NL Hydro, Stantec has conducted a 
hydraulic analysis and produced a +/- 25% opinion of probable cost to construct a perimeter berm around 
the Springdale Terminal Station as an additional option to mitigate flooding risk at the site.  The construction 
of such a perimeter berm will also necessitate the provision of alternative vehicle access to the terminal 
station which has been included in our analysis. For the purpose of this memo the perimeter berm analyzed 
will be referred to as: 

• Option 3: Construct a perimeter berm and relocate terminal station vehicular access 

Note that during the 2017 study the option of a perimeter berm around the terminal station was not 
considered as the existing site access was to be maintained in its original location. However, due to the 
cost of the upstream retention berm identified in the 2018 study, NL Hydro requested that the perimeter 
berm option be analyzed in our meeting of February 1, 2019. 

DESIGN PARAMETERS 

The proposed perimeter berm that was analyzed has the following parameters: 

• Berm Length: 270m 

• Berm Top Width: 1.0m 

• Berm Bottom Width: 4.0 to 6.0m 

• Berm Top Elevation: 22.43m to 23.18m 

• Berm Height: 1.0m 

• Berm Side Slopes: 2:1 

• Riprap erosion protection on the outward facing side 
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The proposed terminal station site access road is located on the northeast corner of the site.  It ascends at 

grade of approximately 2.4% from Route 392 to pass over the berm where it descends at a grade of 

approximately 7.0% to tie into the existing gravel driving surface on the site. This access road location was 

selected to avoid interference with existing poles and guy wires that surround the terminal station. However, 

due to the close proximity of the station to Route 392, the proposed perimeter berm location is such that 

two guy wire anchors will have to be relocated or raised to the appropriate grade upon construction of the 

berm.  The proposed accessway has the following dimensional parameters: 

• Road Length: 46m 

• Road Width: 6.0m 

• Embankment Slopes: 2:1 

• Surface treatment: gravel 

Please note that the location of this access necessitates the installation of two culverts. One located at the 

access road and the other beneath Little Bay Road south of Route 392. An approximately 20m long ditch to 

convey water between these culverts is also required. These culverts are required such that the access 

road does not create a damming effect and runoff can freely drain to Davis Brook. The proposed perimeter 

berm and associated infrastructure are shown in Figure 1 below: 
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Figure 1: Proposed Perimeter Berm, Access Road and Existing Infrastructure 

 

Please note that the encapsulation of the terminal station by a perimeter berm will likely necessitate some 

grading adjustments to the to allow for water to drain from the station. These adjustments may take the 

form of collection swales elevation adjustments and a sump structure with pump to remove the water from 

the site. Stantec has made allowances for this infrastructure in the opinion of probable cost. Some 

modification to the sites fencing and gate configuration may also be required. 

 

LEGEND: 
 
RED: Poles and Guy Wires 
YELLOW: Existing Fencing 
GREEN: Concrete Pads and Steps 
PINK: Existing Buildings 
GREY: Centreline of Existing 
Access 

Perimeter 
Berm 

New Access 
Road New Culverts 

New 
Ditch 

Existing Gate 
   Locations 



February 12, 2019 
Mr. Troy Butler, P. Eng., PMP 
Page 4 of 8  

Reference: Engineering Flood Mitigation Analysis - Springdale Terminal Station 

  

 

HYDRAULIC ANALYSIS 

The perimeter berm, accessway and culvert arrangement as described above was tested in the hydraulic 
model with the 100 year flood event with 60% culvert blockage at Route 392 as the design condition to test 
its effectiveness as a flood mitigation strategy. As shown in Figure 2 below the model shows that the 
proposed perimeter berm keeps the floodwater from entering the terminal station for the above noted 
design condition. 

 

Figure 2: Flood Inundation at Terminal Station with perimeter berm and relocated 
access 
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EXISTING INFRASTRUCTURE CONSIDERATIONS 

As noted above the proposed perimeter berm will require the relocation or raising to grade of two guy 
anchors associated with the terminal station infrastructure. Also, it will be necessary to install a culvert that 
passes under existing Little Bay Road South of Route 392. Stantec has endeavored to arrange the 
perimeter berm and new site access such that the modifications to the existing fencing and gate 
arrangement is minimized. The berm arrangement is such that the existing gates at the southeast and 
northeast sides of the site can be utilized in their current locations. 

The 2017 flood study noted that a dwelling on Little Bay Road south of the Terminal station was shown to 
be flooded in both the existing conditions and upstream retention berm models for the 100 year event with 
60% blocked culverts. The 2018 Engineering Flood Mitigation Analysis study updated the water depths at 
the dwelling as well as indicating flooding depth with the culverts at Route 392 flowing free and clear. 
Depths at the terminal station building were also provided. Table 1 below shows these depths with depths 
at the same locations for the perimeter berm scenario. Please note that the 2018 no mitigation model 
scenarios also serve as the base no mitigation models for the perimeter berm scenarios. Note that the 2017 
and 2018 no mitigation values are different due to the updated topographic information obtained for the 
2018 study. The perimeter berm option values are highlighted in the table. 

Table 1: Pre and Post Mitigation Water Level Comparison at Flooded Dwelling and Terminal Station 

Scenario Maximum Water 
Depth at Dwelling 

Maximum Water Depth at 
Terminal Station Building 

100 Year No Mitigation- Culverts Blocked (2018) 0.34m 0.14m 

100 Year No Mitigation- Culverts Free (2018) 0.36m 0.11m 

100 Year Upstream Retention Berm Culverts Blocked 
(2018) 

0.36m 0.00m 

100 Year Upstream Retention Berm Culverts Free 
(2018) 

0.36m 0.00m 

100 Year Perimeter Berm Culverts Blocked (2019) 0.33m 0.00m 

100 Year Perimeter Berm Culverts Free (2019) 0.34m 0.00m 

100 Year No Mitigation- Culverts Blocked (2017) 0.86m 0.23m 

100 Year No Mitigation- Culverts Free (2017) 0.54m 0.18m 

100 Year Upstream Retention Berm Culverts Blocked 
(2017) 

0.54m 0.00m 

 

REGULATORY AND PERMITTING CONSIDERATIONS 

Two elements of the proposed perimeter berm flood mitigation option will require review and approval of the 
Department of Transportation and Works. These include the location of the new site access where it ties 
into Route 392 and the perimeter berm along the northeast side of the site may encroach onto the right-of-
way of Route 392 due to the proximity of the terminal station to the road. The Department of Transportation 
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and Works will review the proposed access for appropriate site distances where it intersects Route 392. 
Due to the flat topography of the area Stantec does not anticipate any site distance issues with the 
proposed new access location. However, this is to be confirmed by the Department of Transportation and 
Works. The proposed culvert that crosses Little Bay Road will be subject to review and approval by the 
Town of Springdale. Because the proposed perimeter berm will be altering the flow path of Davis Brook 
floodwaters and it requires the installation of culverts, a permit to altar a body of water from the Department 
of Municipal affairs and Environment will be required. Also, Davis Brook is a scheduled salmon river and as 
such an environmental assessment and review of the proposed perimeter berm by DFO will be required. 

 

OPERATION AND MAINTENANCE CONSIDERATIONS 

The berms should be inspected on an annual basis preferably in the spring time to identify any signs of 
erosion and damage due to snow cover or ice movement.  Any identified deficiencies should be repaired. 
They should also be inspected following any large flow event for which they are retaining water for any 
evidence of water or ice damage.  In addition to inspection and repair of any berm damage the site grading 
following the installation of a perimeter berm may require the installation of a sump pit and pump 
arrangement to remove direct runoff from the site. From a maintenance perspective the flow paths from the 
site to the sump structure should be kept clear of debris such that water has a clear path to the sump and 
prior to forecasted heavy rainfall events the pump system should be verified to be in good working order. 
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OPINION OF PROBABLE COST 

Based on the refined design parameters developed in the option analysis detailed above, Stantec has 
developed an Opinion of Probable Cost for each option in the 2018 Engineering Flood Mitigation Analysis 
Study and the additional perimeter berm option that are shown in Table 2 below.  The 2017 conceptual 
opinions of probable cost are also shown for comparison purposes. The perimeter berm analyzed has been 
highlighted yellow. Please note that the 2018 study determined that Option 2 was not feasible. 

Table 2: Opinion of Probable Cost 

Mitigation Strategy Description Estimated Cost (HST 
EXTRA)  

Estimated Cost (HST 
EXTRA) (2017 Study 

Option 1 – Installation of Retention Berms  $902,864.55 $380,000.00 

Option 2 - Flood Diversion Ditch $423,570.00 $410,000.00 

Option 3 – Terminal Station Perimeter Berm $384,917.40 N/A 

 

ASSUMPTIONS AND EXCLUSIONS 

Please note the above analysis is based on the following assumptions and exclusions: 

• Hydraulic modeling of flood mitigation measures is based on the 100 year event with 60% culvert 

blockage at Route 392. 

• Opinion of Probable Cost for the perimeter berm assumes the following: 

o  0.6m depth of USM (Unsuitable Material) removal beneath perimeter berm and access 
road. This can be verified via sub surface geotechnical investigation. 

o A full perimeter drainage swale system on the inside of the perimeter berm is to be installed 
to collect site runoff and direct it to the sump pit. Having not performed a detailed design 
exercise we have assumed that one sump pit structure will be sufficient to remove water 
from the site. 

o The interior fenced yard of the terminal station is free draining (allows water to flow toward 
the perimeter fencing) 

o Full resurfacing of the existing gravel driveways inside the berm is included to account for 
grading modifications. 
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o The berm will only be riprapped on the exterior side. 

o Detailed design of the berm and access road will confirm the extent of the required grading 
modifications and interior runoff collection system. 

o The opinion of probable cost is construction cost only and does not include any costs 
associated with regulatory approvals, subsurface investigations, quality control/quality 
assurance during construction, land acquisition, or environmental assessments. 

 

 

Regards, 

Stantec Consulting Limited 

 
 

 

Daniel Erl P. Eng 
Civil Engineer 
Phone: 709-576-1458  
Fax: 709-576-2126  
Daniel.erl@stantec.com 

 
  

 

Lorne Boone M. Eng, P. Eng., P. Geo 
Principal, Senior Geotechnical Engineer 
Phone: 709-576-1458  
Cell: 709-692-6598 
Lorne.Boone@stantec.com 
 

Attachment: Option 3 Terminal Station Perimeter Berm Opinion of Probable Cost  
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Option 3 Terminal Station Perimeter Berm Opinion of Probable Cost

Item/Description Quantity Unit Unit Price Total
Mobilization/ Demobilization 1 LS 50,000.00$     $50,000
Clearing and Grubbing

Clearing and Grubbing 0.15 HA 12,000.00$     1,800.00$          

Excavation and Erosion Protection

USM Removal (Berm) 1176 CM 30.00$             35,280.00$        
Imported Structural Fill  Placed and 
Compacted (Berm) 2116 CM 40.00$              84,640.00$         
USM Removal (Access Road) 320 CM 30.00$             9,600.00$          
Imported Structural Fill  Placed and 
Compacted (Access Road) 600 CM 40.00$              24,000.00$         
200mm minus erosion protection 388 CM 50.00$             19,400.00$        
Geotextile 1484 SM 7.00$               10,388.00$        
Ditching 30 LM 50.00$             1,500.00$          
Site Drainage Swales 540 LM 10.00$             5,400.00$          
Culvert Trench Excavation 64 CM 20.00$             1,280.00$          
Dewatering 1 LS 5,000.00$       5,000.00$          

Pipe Culverts

600mm CHDPE 22 LM 800.00$          17,600.00$        
Class B Bedding 35 CM 30.00$             1,050.00$          
Riprap End Treatment 4 EA 1,500.00$       6,000.00$          

Gravel for Streets

Class B 510 tonne 28.00$             14,280.00$        
Class A 255 tonne 30.00$             7,650.00$          

Regrading Site Accessways
1. Regrading Site Accessways 1 LS 15,000.00$     15,000.00$        

Sump Pit Structure
1.Sump Pit Catch Basin 1 LS 15,000.00$     15,000.00$        
2.Sump Pump and Associated 
discharge piping 1 LS 10,000.00$      10,000.00$         
3. Sump Electrical Control Panel and 
Housing 1 LS 10,000.00$      10,000.00$         

Relocate/Adjust Utilities to Grade
Guy Wire Anchors 2 EA 1,000.00$       2,000.00$          

Relocate/Adjust Utilities to Grade
Fencing and Gate Adjustment 
Allowance 1 LS 10,000.00$      10,000.00$         

Topsoiling, Sodding and/or 
Hydroseeding
150mm topsoil and nursery sod 540 SM 18.00$             9,720.00$          
Contingency (5%) 18,329.40$        

384,917.40$      Total(HST EXTRA)
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Springdale Terminal Station Flood 
Mitigation

Construction of Flood Mitigation Berm



Background Information
Springdale Terminal Station

• Located on the 138 kV transmission system between Stony 
Brook and Howley.

• Supplies power to Newfoundland Power customers in the 
Springdale area 



Background Information
Flood Events

• Flooding occurs at the terminal station via overland flow 
across Route 392 and pooling downstream of site  

• Flooding events have occurred in April 2006 and April 2015  
• During 2015 flood event, water entered the building and 

infiltrated a control cabinet and damaged a protective relay,  
the damage caused a trip and resulted in a power outage to 
Newfoundland Power customers in the Springdale area 



Background Information
Flood Events



Proposed Solution



Proposed Solution
Installation of Earthen Berm

• Several options assessed, most feasible option chosen
• Solution chosen: construct an earthen perimeter berm and 

relocate terminal station vehicle access

Modeled based on 100 year flood



Proposed Solution
Environmental Assessment

• As the construction of the berm is classified as prime 
contracting, and the berm is located within 200m of a 
schedule salmon river, an Environmental Assessment is 
required

• As such, the construction is subject to the approval of the 
Department of Municipal Affairs and Environment of the 
Government of Newfoundland and Labrador.  No construction 
activities are permitted to take place prior to this approval

• As part of the Environmental Assessment process NL Hydro is 
consulting with impacted stakeholders to discuss the 
proposed project and address any concerns that may arise



Proposed Solution
Installation of Earthen Berm

Conceptual Design Parameters:

• Till core with rip-rap or reinforced geofabric exterior for erosion protection

Aspect Conceptual Design

Total Berm Length maximum of 270 metres

Berm Top Width 1.0 metres

Berm Bottom Width 4.0 to 6.0 metres

Berm Top Elevation 22.43 to 23.18 metres

Berm Height approximately 1.0 metre

Berm Side Slopes 2:1



Proposed Solution
Installation of Earthen Berm

Preliminary Construction Schedule:
• Construction to commence next summer (June/ July 2020)
• Construction activities are estimated to take approximately 4 

weeks



Mitigating Impacts to Public



Mitigating Impacts to Public
Residents in Area

Access from Route 392 to resident properties will be 
maintained at all times



Mitigating Impacts to Public
Construction Activities

• Construction Noise and Dust:
– Construction activities will be limited to daylight hours to minimize the noise 

disruption  
– The site is located adjacent to a paved road so dust suppression may not be 

necessary.  If required, standard and approved dust suppression methods will 
be employed

• Erosion and Sedimentation Control:
– A site specific erosion and sedimentation control plan has been developed to 

identify required areas for silt fencing to mitigate TSS (total suspended solids) 
in runoff.

– Construction activities will not create erosion issues for the surrounding area.
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Construction Activities



Mitigating Impacts to Public
Construction Activities

• Construction Safety:
– Any open excavations will be barricaded before Contractor leaves the job site 

for the day
– Spotters will be used as required 
– Signage will be installed identifying the construction zone and any hazards

• Impacts to Traffic:
– Route 392 will remain open, a lane closure may be required, traffic control will 

be provided to facilitate traffic during the lane closure



Mitigating Impacts to Public
Impacts of Redirecting Water

• A hydrological model was created (using HEC-RAS) to simulate 
a 100 year flood,  using collected survey data to create the 
surface

• The proposed berm was inputted into the model to assess the 
impacts

• Based on this modelling, no additionally adverse impacts are 
expected for any of the surrounding infrastructure due to the 
presence of the berm



Questions?



www.nlhydro.com

twitter.com/nlhydro

facebook.com/nlhydro
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Springdale Terminal Station Flood Mitigation – Construction of 
Perimeter Berm 

Background Information 
 

The Springdale Terminal Station supplies power to 
the Newfoundland Power customers in the 
Springdale area. Past flooding events at the 
terminal station due to high volumes of runoff 
during storms, have caused damage to 
equipment, resulting in power outages. Past 
events occurred in April 2006 and April 2015. 
 
Proposed Solution 
 

In order to ensure Hydro maintains a reliable 
power supply, flood mitigation measures are 
required to prevent flooding at the terminal 
station. Hydro is proposing to install a perimeter 
earthen berm to prevent the infiltration of runoff 
in the terminal station. Construction activities will 
commence in June/July of 2020, and the 
estimated duration of construction is 4 weeks. 
 
Mitigating Impacts to the Public 
 

Construction activities may require lane closures 
on Route 392, however traffic control will be 
provided during these closures to ensure safe and 
organized traffic flow, and access to adjacent properties will be maintained at all times.  
Construction activities will be limited to daylight hours to minimize the noise disruption. A site 
specific erosion and sedimentation control plan has been developed to minimize 
environmental impacts. Appropriate construction signage and hazard identification markers 
will be present. Based on hydrological modelling, it has been determined that the redirection 
of runoff water due to the presence of the berm is not expected to have any additionally 
adverse impacts to the surrounding infrastructure.  
 
Questions? 
 

Should you have any questions please contact Chad Evans at 709-737-1938 or 
chad.evans@nlh.nl.ca by July 19, 2019. 



Good Morning Chad,  

 

I appreciate the feedback regarding my previous email.  

 

As you have mentioned, the design has incorporated all the standard existing practices; I just wanted to 

ensure that you had the full story with regards to the emergency events witnessed in the last twelve 

(12) years within the community.  

 

I understand that the this bridge is outside the zone of influence for design, but with the changing 

climatic conditions, I would suggest that in the future the zones being assessed for evaluation will be 

increased.  

 

Regardless of this, the installation of a berm directing additional water downstream will have an effect 

on the water levels running under this bridge - but I understand that due diligence has been undertaken 

by your team and this is the best possible modeling available at this time.  

 

Thanks for touching base and I hope that the information supplied was of some assistance.  

 

 

Matthew Bowers, P.Eng 

Public Works Superintendent  

Office: 673-4292 Cell: 673-7650 

publicworks@townofspringdale.ca 

www.townofspringdale.ca 

 
 

 

 

 

From: ChadEvans@nlh.nl.ca [mailto:ChadEvans@nlh.nl.ca]  

Sent: Friday, July 26, 2019 3:52 PM 
To: publicworks@townofspringdale.ca 

Cc: TroyButler@nlh.nl.ca; MarkKing@nlh.nl.ca; AshleyHobbs@nlh.nl.ca 

Subject: Re:RE: REQUEST FOR COMMENT BY JULY 19 - Springdale Terminal Station Flood Mitigation 
Project 

 
Matthew,  
 
I have met with the project team to review the items contained in your email below from July 

15.  I have numbered the responses as outlined in your email.  
 
1.  Detailed engineering on the berm to provide specifics on construction details are not 

available at this time.  This activity will commence upon release of the undertaking from 



Environmental Assessment.   The design parameters used for hydraulic modelling are as 

follows:  

 
 
 
2. The file size of the hydraulic model is very large and difficult to transmit.  We understand the 

importance of ensuring there are no negative impacts on existing municipal infrastructure. We 

have assessed the impacts to municipal infrastructure within the zone of hydraulic influence of 

the berm using industry accepted methods (2D flood modeling in HEC RAS), and can confirm 

based on our modelling there are no negative impacts to existing infrastructure as a direct 

result of the presence of the berm (based on our design).  In reference to the question as to 

whether the design criteria is conservative, we feel the 100yr flood is a conservative design 

condition, given that this is not a water retention dam.  We have compared our design criteria 

with some of the storm water infrastructure design guidelines from the Department of 

Transportation and Works, and the City of St. John's, and our design meets, or exceeds in most 

cases, their criteria.  
 
3.  As indicated above, we have assessed municipal impacts within the zone of hydraulic 

influence.  The TW bridge is outside of the zone where hydraulic influence from this project 

may be observed.  The hydraulic model also examined potential impacts at the adjacent 

property.  We have been in contact with this landowner (Perry Pelley, 431 Little Bay Road) and 

briefed him on the project to which he has no objection.  Our modelling has predicted no 

adverse impact to the Pelley property.  A small decrease in water level is predicted from 0.36m 

(assuming 100 yr flooding, no mitigation and no culvert blockage at Route 392) to 0.34 m under 

the same model conditions with the perimeter berm installed at the Hydro terminal 

station.  The culverts to be installed under the access road will drain via overland flow.  
 
Please review and let us know if you would like additional information.  Hydro is planning to 

register this project under the Environmental Assessment Regulations by the end of next week.  
 
Thanks  



 

   Chad Evans 

Environmental Specialist 

Environmental Services 

Newfoundland and Labrador Hydro - a Nalcor Energy company 

t. 709 737-1938  c. 709 691-4759  f. 709 737-1777 

e. ChadEvans@nlh.nl.ca 

w. www.nlh.nl.ca 
 
 
 
 
 
 
 
From:        Mark King/NLHydro  
To:        "Matthew Bowers" <publicworks@townofspringdale.ca>, Chad Evans/NLHydro@NLHYDRO  
Cc:        "'Jason Sparkes'" <cao@townofspringdale.ca>, <info@townofspringdale.ca>  
Date:        07/16/2019 11:15 AM  
Subject:        Re:RE: REQUEST FOR COMMENT BY JULY 19 - Springdale Terminal Station Flood Mitigation Project  

 
 
 
Thank you for this, Mr. Bowers. I'm passing your questions and feedback along to Chad Evans, 

with our Environmental Services team, for follow up.  
 
Regards,  
Mark 

 
 
 
 
 
 
From:        "Matthew Bowers" <publicworks@townofspringdale.ca>  
To:        <MarkKing@nalcorenergy.com>, "'Jason Sparkes'" <cao@townofspringdale.ca>  
Cc:        <info@townofspringdale.ca>, <ChadEvans@nlh.nl.ca>  
Date:        07/15/2019 03:31 PM  
Subject:        [External] RE: REQUEST FOR COMMENT BY JULY 19 - Springdale Terminal Station Flood Mitigation Project  

 
 
 
 
Good Afternoon Mark,  
   
I apologize for the late reply, but this is my first day back in the office from annual leave.  
   
I appreciate the consultation regarding the flood mitigation plan as far as comments I have the following:  
   
1. Is it possible to view the detail drawing of the berm structure (till core aggregate and reinforced berm)  
   
2. Is it possible to obtain a copy of the HEC-RAS model that was generated for the surrounding impacts (see 

pictures regarding the flow at the bridge and 100 yr flood, is this conservative enough with climate change?)  



   
3. The two most critical areas for the Town are the resident's adjacent to Davis brook and the TW bridge that acts 

as the gateway to the community:  
                - In the 2005 Flooding Event there was an excessive amount of water passing under this bridge to the 

point where it was nearly reaching the deck; we would just like to make sure that this is accounted for in       the 

flood modeling  
                - You will also note from the pictures that the location of Northeast Well Drilling and Springdale Forest 

Resources were badly flooded as well; with the addition of this berm, there will be even more 

water           surcharging Davis Brook. Will there be any additional measures taken downstream to help prevent 

this? And, what is the planned path for the water from the culverts to reach Davis Brook from the new 

access        road? Will it be overland flow and filtration or piping directly to the brook?  
   

 
   



 
   
I have more pictures from the 2006 flooding event if you require them, and feel free to contact me at any time is 

you want to discuss further.  
   
Thanks,  
   
Matthew Bowers, P.Eng  
Public Works Superintendent  
Office: 673-4292 Cell: 673-7650  
publicworks@townofspringdale.ca  
www.townofspringdale.ca  

 
   



   
   
   
From: MarkKing@nalcorenergy.com [mailto:MarkKing@nalcorenergy.com]  

Sent: Friday, July 05, 2019 11:15 AM 
To: Jason Sparkes 

Cc: publicworks@townofspringdale.ca; info@townofspringdale.ca; ChadEvans@nlh.nl.ca 

Subject: REQUEST FOR COMMENT BY JULY 19 - Springdale Terminal Station Flood Mitigation Project  
   
Good morning,  
 

Newfoundland and Labrador Hydro is planning a project to construct a flood mitigation berm at 

the Springdale terminal station.  Following provincial environmental assessment regulations, we 

are providing the following project information for the Town's review and inviting any feedback 

or questions you may have, prior to Hydro filing its EA registration.  
 

I am forwarding this information on behalf of our project team and Environmental Services 

division. Your questions and comments are requested by July 19, 2019.  
 

Attached is a project overview with background and a description of the work, as well as a fact 

sheet.  
 

Please direct any questions or comments that you may have regarding the project to Chad 

Evans with Hydro's Environmental Services at 709-737-1938 or chad.evans@nlh.nl.ca by July 

19.  
 

Given the difficulty in summer meeting schedules, we felt it was most effective to send you this 

information package and ask for your review and feedback.  Thank you for your attention to 

this matter.  
 
 
 
 
 
 

Regards,  

 

   Mark King 

Sr Communications Advisor 

Corporate Communications 

Regulatory Affairs & Corporate Services 

Newfoundland and Labrador Hydro - a Nalcor Energy company 

t. 709 733-5301  c. 709 725-6055   
e. MarkKing@nalcorenergy.com 

w. www.nlhydro.com 
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