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1.0 INTRODUCTION 

The Southern Alberta Flood Recovery Task Force (SAFRTF), through Alberta Transportation, requires a 

Feasibility Study for Athabasca River Basins to develop a plan for identified risk areas within this basin. The 

study will provide recommendations for future water management projects based on an analysis of relevant 

background data and a review of proposed projects.  The project will provide water management 

recommendations including: 

 Estimated costs associated with implementation of the proposed projects. 

 Timelines and conceptual scope of work for the projects. 

 Benefit/cost analyses associated with the proposed mitigation projects. 

The following sections provide the approach/scope for the feasibility study to be conducted by Golder Associates 

Ltd. and a subconsultant, IBI Group.  This scoping document also includes the schedule for completion of the 

work and estimated cost by task.  Provided as Appendix A is a Roles and Responsibilities document that 

includes a description of the various roles for the project and key personnel assigned to fill those roles.  

Resumes for the project team have been submitted to SAFRTF as a separate document for its files. 

2.0 APPROACH/WORK PROGRAM 

2.1 Overview 

The scope of work to be undertaken by Golder and IBI has been divided into nine tasks, as follows: 

 Task 1 – Project Management.  

 Task 2 – Background Data Compilation and Review. 

 Task 3 - Communications and Stakeholder Engagement.  

 Task 4 – Flood Damages Assessment.  

 Task 5 – Flood Risk Identification/Analysis.  

 Task 6 - Flood Mitigation and Prevention Options Assessment.  

 Task 7 – Develop Project Evaluation Criteria.  

 Task 8 – Final Report.  

 Task 9 – Expenses Tracking. 

The following sections provide a description of the work under each task. 

2.2 Task 1 - Project Management 

Golder will assign a dedicated Project Manager (Wendy Karably) for this project who will be responsible for: 

 Managing the work load within Golder and by subconsultant. 

 Sub consultant management. 

 Preparing planning documents. 
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 Tracking schedule and costs throughout the entire project. 

 Identifying if and when there are changes in scope, schedule, and/or costs. 

 Establishing and maintaining lines of communication between Golder and SAFRTF (or designated 

manager).   

Initially, the Project Manager will be responsible for the preparation and submittal to SAFRTF of scoping 

documents that will define the scope of work for the project in sufficient detail to ensure SAFRTF that the work to 

be completed will meet the needs of the task force.  The scoping documents are the subject of this document.   

Fundamentally, all communication needs to flow through and be coordinated by the Project Manager.  Because 

of the extremely tight time frame for completion of the work as defined herein, Golder has assigned a Project 

Manager Advisor from IBI (Stephen Shawcross), who will be responsible for coordinating IBI’s work and 

communicating with the Project Manager for Golder as well as the SAFRTF.  The communication directly with 

SAFRTF is necessary as IBI will be performing the majority of the stakeholder communications, for which a 

representative of the SAFRTF is required.  

Good Project Management begins with well-established reporting guidelines, well-defined roles and 

responsibilities and clear and timely communications.  These protocols will be established as part of a 

communications plan at the outset of the process and reinforced throughout the duration of the project by the 

Project Manager.  The following are all aspects of good communication and management of the project: 

 Reporting:  We will stage weekly meetings with the client and key members of the consultant team to 

report on status, review product deliverables, and assign responsibilities.  At the same time, schedule and 

budgets will be updated and discussed.  All meetings are minuted, with distribution to the client, all study 

team members and any identified stakeholders.  

 Time and Budget Management:  Project scheduling and budget envelopes are defined in the scoping 

documents, with fixed timelines and budget allocations by man hour attached to specific tasks.  These are 

monitored by the PM using internal tracking tools and are reviewed weekly with adjustments and revisions, 

as necessary, communicated to the client in weekly status reports. 

 Quality Assurance:  Correspondence, monthly reports, and interim/final reports are subject to in-house 

peer review.  Documents will be assigned unique document numbers and will be tracked from creation to 

submittal, including revisions from client comments or responses from the public.  All documents to be 

submitted to the client or the public will be reviewed internally, as coordinated and designated by the 

Project Manager.  The draft and final reports will be reviewed by key members of the project team prior to 

submission to the client or the public.   

 Change Order Management:  Potential changes to the scope will be identified and discussed with the 

client prior to initiation.  A project of this complexity is normally subject to alterations to specific aspects of 

the deliverables throughout the duration of the project.  We will endeavour to accommodate minor changes 

of scope within the existing budget by reallocating time commitments amongst various lower-priority tasks.  

If this is not possible, then budget estimates are provided for the additional tasks arising from the out-of-

scope work.  We will not proceed with these tasks before reaching an agreement with the client.   

The Project Manager will formalize this process by requiring a sign-off letter from the client prior to Change 

Orders being implemented.  By doing so, potential misunderstandings are significantly reduced and the 

project proceeds on time and within budget expectations. 
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2.3 Task 2 - Background Data Compilation and Review 

2.3.1 General Information and Compilation  

Initially, the study area boundaries are required to be defined.  Once the boundaries are defined, flood affected 

communities will be identified for further data compilation and evaluation.   

This task entails a compilation and review of all relevant background information, as available, including: 

 Floodplain mapping. 

 Land use mapping within the flood hazard area. 

 Historical flooding (to be noted). 

 Inventory of flood affected structures (see below). 

 Emergency management plans related to floods and flood preparedness. 

 Records of disaster assistance payments (to be noted). 

 Applicable regulations. 

 Information and data gathered from the solicitation of municipalities, stakeholders and affected members of 

the public. 

A list of applicable federal and provincial acts and regulations as well as local/municipal guidelines that may be 

relevant to flood control projects will be compiled by the regulatory and environmental members of the team.  

Additionally, the team members will identify if these trigger specific requirements based on planned activities. 

The aforementioned data will be synthesized and the salient features compiled on a common GIS format 

mapping base with links to HEC-GeoRAS.     

2.3.2 Inventory of Flood Affected Structures 

All structures within the delineated flood zones will be identified and inventoried. Given the time constraints for 

the project, the inventories will be conducted using aerial photographs and satellite imagery to identify structures.  

Facilities/structures identified will be grouped into categories such as the following:  residential, commercial, 

industrial, institutional, utilities/infrastructure, other. 

For commercial/industrial and institutional establishments, if readily available, additional information needed to 

characterize the damages expected due to different depths of inundation will be collected, including the 

following: 

 Business or institution type. 

 Floor area. 

 Ancillary buildings. 

Utilities/infrastructure within the flood zone, which could include water treatment plants, power plants and 

wastewater treatment facilities will be given special attention.  Relevant staff will be interviewed and information 

obtained to define the susceptibility to flood damage. 
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In all cases, facilities investigations and interviews will include obtaining information on the extent, severity and 

costs of damages sustained in the 2013 or other historical floods as well as identification of possible flood 

protection and flood proofing measures that should be considered.  Associated regulatory requirements, right-of-

way considerations, and environmental aspects will be identified. 

2.4 Task 3 - Communications and Stakeholder Engagement 

The communications plan involves both stakeholder engagement and participation along with conveying the 

results of the study through public forums, open houses, consultation, and information sessions. The 

communication and public participation aspects of the major water resource projects will be conducted, including 

the production of high quality graphic materials for effective transfer of information to non-technical stakeholders. 

2.4.1 Stakeholder Engagement  

The Flood Recovery Task Force has identified the need to engage internal and external stakeholders regarding 

this project.  The public will also be engaged for this project.  In conjunction with the Flood Recovery Task Force 

Stakeholder Engagement Team, we will complete the following: 

 Consult with the municipalities, communities and counties within the plan area.  We will dialogue with 

representatives and administration to discuss their proposed mitigation projects and to develop strategies to 

manage water within the river basin more effectively in flood and drought scenarios.  

 Engage internal stakeholders such as Environmental Sustainable Resource Development, Alberta 

Transportation, Tourism Parks and Recreation and Alberta Infrastructure to gather feedback and to 

determine the feasibility of the proposed mitigation projects from a regulatory perspective.  

 Engage the public, asking for their priorities for flood mitigation/water management projects and to identify 

projects that may not have been previously identified.  

 Develop a stakeholder data base.  

We will complete this project using the International Association for Public Participation (IAP2) Principles.  IAP2 

believes effective public participation is based on three foundations of public participation, values based, 

decision-oriented and goal-driven consultation.  The stakeholder engagement plan will be developed to ensure 

meaningful input that meets the expectations of the stakeholders.  The engagement sessions will be used to 

inform participants about the project and to request feedback from stakeholders. 

Our plan proposes up to five public consultation sessions, which will be strategically located throughout the 

region.  The sessions will be in a drop in open house format with two 30 minute presentations scheduled.  The 

purpose of the information session will be to have the public identify areas and/or projects for mitigation/water 

management.  A series of graphic information panels will be developed to educate the public as to their role in 

the project and how their feedback will be used.  It is anticipated the Flood Recovery Task Force Stakeholder 

Engagement Team will use their website to inform the public of the projects identified for implementation 

following the completion of this project.   
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2.4.2 Deliverable 

Our team will provide the Flood Recovery Task Force with a Consultation Assessment and Summary, which will 

be developed in conjunction with Flood Recovery Task Force Stakeholder Engagement Team.  This document 

will be updated throughout the project.  The purpose of this summary is to produce a defendable stakeholder 

engagement public record that outlines the IAP2 engagement process undertaken for this project.  This 

summary, unique to IBI Group, will provide the following: 

 Pre-consultation assessment (clarification of the decision(s) the stakeholders will be involved in, 

stakeholder identification and expectations, identification of perceived issues, development of a list of 

community values, definition of project goals). 

 Identification of the level of public participation on the IAP2 Public Participation Spectrum (to inform, 

consult, involve, collaborate with, or empower the public through the process) for each stakeholder. 

 Development of public engagement process objectives. 

 Identification of the public participation techniques most suitable to achieve the project objectives and to 

deliver a meaningful, transparent and effective stakeholder engagement plan. 

 Assignment of staff and budgets, and the logistics necessary to fulfil the identified public participation 

techniques. 

 A summary of all engagement sessions and techniques held through the project.  The summary will be 

updated and delivered to the project manager within five working days following each engagement activity, 

in a format suitable for inclusion in the final project report. 

 A well-developed evaluation plan for each public engagement session.  

In addition to this, our team will arrange stakeholder and public engagement meetings in partnership with the 

Flood Recovery Task Force Stakeholder Engagement Team.  Duties relating to the engagement will include: 

 Leading and coordinating all public engagement related requirements and materials including but not 

limited to presentation materials, notices, booking of facilities and provisions of all materials necessary to 

facilitate engagements. 

 Preparing, coordinating and facilitating Ministerial and MLA correspondence including draft briefing notes 

and memos, internal and external stakeholder correspondence and handling media relations. 

 Providing communication updates and graphics for posting on the Province’s website and possibly other 

social media sites. 

 Submission of engagement materials to the project manager for review and approval a minimum of five 

working days prior to a scheduled public engagement activity, unless otherwise specified.  

2.5 Task 4 - Flood Damages Assessment 

Flood damages need to be assessed for current conditions within the flood zone study area to provide a 

benchmark against which to compare the benefits and costs of flood damage reduction alternatives. Information 

on damage estimates will be collected as part of Task 2, to the extent that they exist or have been developed.  

Areas identified in the Flood Risk Identification (Task 5) that may be outside the previous flood zone study area 

or otherwise impact the damages assessment, will be incorporated in the current assessment.   
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IBI Group previously developed detailed damage estimates for various communities within the Athabasca Basins 

including Fort McMurray, Athabasca, Whitecourt, Barrhead, Cadomin, Robb and Sangudo.  These damage 

estimates would be updated by prorating the values employing CCI (Construction Cost Index) and CPI 

(Consumer Price Index) indices.  There are also other techniques related to land use, whereby damage 

estimates could be approximated for the purposes of preliminary benefit/cost analysis. 

Assessment of flood damages within the flood study area will cover both direct damages to facilities and 

contents and indirect damages, and then the total damages estimates will be prepared, as outlined below: 

2.5.1 Direct Damages 

In terms of estimating direct damages for residential and commercial/industrial units inventoried, synthetic depth-

damaged curves developed for general usage in Alberta will be employed.  These curves will be indexed to 

current values employing CPI (Consumer Price Index) and Construction Index ratios to convert to current values. 

2.5.2 Indirect Damages   

Indirect damages include such things as cost of evacuation, employment losses, administrative costs, net loss of 

normal profit and earning to capital, management and labour, general inconvenience, etc. and are generally 

calculated as a percentage of direct damages.  These values can range from 10% to 45% for specific land use 

categories and are determined by evaluating the specific situation within the flood study area with respect to the 

aforementioned factors and applying an appropriate percentage figure.  Indirect damages will in general be 

calculated on the above basis. 

Special consideration will be given to the evaluation of indirect damages such as due to loss of service for the 

basins’ power, water and wastewater utilities. 

2.5.3 Total Damages Estimates and Average Annual Damage   

Total flood damages for each of the return floods (i.e., 1:10, 1:25, 1:50, 1:100, and 1:500) will be estimated for 

the study area where relevant hydrologic and hydraulic information is available.  These damages would include 

direct and indirect damages to residential, commercial/industrial, institutional, utilities/infrastructure and 

highways.  The flood damages will be computed using spatial analysis and statistical techniques within the 

defined flood areas. 

Annual average damages are the cumulative damages occurring from various flood events over an extended 

period of time, averaged for the same timeframe.  The average annual damages would be based on an assumed 

damage-probability curve that depicts total damage versus probability of occurrence for the flood study area.  

The damage estimates would then be pro-rated from previous studies or historical flood damage data.   

2.6 Task 5 - Flood Risk Identification/Analysis 

A risk analysis will be conducted to identify the risks based on a review and analysis of existing available flood 

data.  The risk area will be defined and then engineering analyses will be conducted for the areas that existing 

data is available and where there are obvious at-risk facilities and people.  Engineering analyses will include 

estimating return flood frequencies, and determining the depth of flow, and aerial extent of flooding for the 

various return floods.   

It is expected that much of the existing information on at-risk communities in the Athabasca River Basin was 

produced during the 1990’s under the Canada-Alberta Flood Damage Reduction Program (FDRP).  This 

program funded the production of high quality flood risk maps in historically flood prone communities based on 
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comprehensive hydrologic and hydraulic studies.  As part of Task 2- Background Data Compilation and Review, 

Alberta Environment and Sustainable Resources (AESRD) will be contacted to obtain the relevant reports, 

mapping, hydrologic data bases and hydraulic (HEC-2 and HEC-Ras) models that were produced for the 

following communities: Hinton, Edson, Whitecourt, Sangudo, Barrhead, Rochester, Athabasca, Slave Lake, and 

Fort McMurray.  The engineering analysis will include a limited update of these earlier studies by: 

 Updating the regional flood frequency (return period) analysis by utilizing approximately 20 years of 

additional river flow data from WSC hydrometric stations. 

 Updating the existing hydraulic model studies by: 

 Converting the old HEC-2 models into the current version of the U.S. Corps of Engineers HEC-RAS 

computer program. 

 Modifying floodplain geometry and or hydraulic roughness parameters only where significant changes 

have occurred based on current aerial or satellite photography and landuse plans (i.e., flood control 

dykes/berms, major, land filled areas and subdivisions). 

 Re-calibration of the model based on recent significant flood events only where reliable flow and 

highwater mark data is readily available. 

 Running the updated models with the updated return period floods (1:10yr, 1:25yr, 1:50yr, 1:100yr, 

1:500yr). 

Limitations: 

Due to the time constraints imposed by the schedule, the scope of this task will not include: 

 Updating of the broad geometric data base within the hydraulic models to include more recent contour 

mapping data or river channel surveys. 

 Undertaking new channel or floodplain surveys. 

 Preparing two zone (floodway/flood fringe) mapping consistent with the previous FDRP standard for the 

100-Year return period event. 

The updated model results will be compared directly to the flood levels and aerial flooding extents produced by 

the original (or subsequently revised) FDRP studies that continue to be used by ESRD.  The previous studies 

reflect the 1:100yr return period for addressing potential flooding.  If significant discrepancies between the 

updated and previous flood levels for the 1:100yr return period are identified, these will be brought to the 

attention of the SAFRTF and recommendations for further, more detailed, studies will be made as appropriate.  

Additionally, modelling will be conducted for the 1:500yr return period, or highest historical levels, and the results 

evaluated considering the area and potential damages for this flooding level, and recommendations regarding 

potential mitigation will be made, as appropriate.  Preparation of updated (official) Flood Risk Maps for these 

communities is beyond the scope of this study, however, if the updated hydrology and hydraulic modelling 

results in higher flood levels or flood inundation extents, these will be considered in the assessment of flood 

damages and investigation of mitigation options.     
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In the case of Fort McMurray, further consideration will be given to: 

 Undertaking a qualitative assessment of the ice jam flood risk taking into account the recent reduced 

frequency of significant Athabasca River breakup events believed to be due in part to upstream pulp mills 

and potentially changing climatic factors. 

 Flood risk along tributaries to the Athabasca and Clearwater Rivers that may not have been included in the 

previous FDRP studies (based on available data from the 2013 summer floods). 

2.7 Task 6 - Flood Mitigation and Prevention Options Assessment 

2.7.1 Assessment and Evaluation of Options 

This task entails the review and evaluation of the viability of proposed mitigation projects from previous studies 

and/or those submitted from municipalities, other governing agencies, and organizations that had been affected 

by floods or may be affected by future flood waters.  Evaluation of these proposed projects will consider how 

these projects address other aspects of water management, in addition to flood mitigation.  In the event that 

there are no proposed mitigation projects from previous studies, municipalities, other governing agencies and 

organizations that have been affected by floods or may be affected by future floodwaters, the project team would 

develop, at a conceptual level, a mitigation plan for the flood affected areas based on a consideration of 

appropriate structural and non-structural alternatives.  A plan developed by the project team would consider 

alternatives that address flood mitigation and water management for the area. 

Structural alternatives consist of methods to control the extent of flooding by construction of dams, reservoirs, 

dykes and other protective works.  The second approach, which limits the susceptibility of developments to flood 

damages, is affected through a variety of non-structural alternatives, especially land use controls and flood 

response measures.  Exhibit 2.1 in Appendix B illustrates the flood damage reduction alternatives to be 

considered. 

The various structural and non-structural mitigation alternatives developed will be reviewed and analyzed to 

enable logical recommendations to be made with regard to the prioritization and implementation of cost-effective 

measures. Review aspects will include a description of each alternative and an assessment of its applicability 

and effectiveness to specific facilities and/or flood areas within the flood zone.  Additionally, the alternatives will 

be analyzed for the incidental benefits that may be gained, such as drought mitigation/low flow augmentation in 

the case of dams and reservoirs.   

Conceptual designs will be developed for specific structural alternatives.  The conceptual-level designs will 

include engineering assessments including hydrologic/hydraulic modelling and river engineering, as well as 

geotechnical engineering aspects using available data (desk-top studies).  Conceptual designs will include 

approximate locations, footprint and dimensions, typical sections, and extent of mitigation measures, and will be 

conducted with the appropriate oversight by senior water resources engineers to assure the design intent is met.  

In addition to the engineering assessments, key environmental issues/constraints will be identified for each area, 

using publicly available provincial databases, maps and reports, and available aerial imagery of the project 

location.  If appropriate, mapping of environmental constraints using GIS will be conducted.  Additionally, the 

provisions of input from disciplines such as Fisheries are included due to the transitioning regulatory regimes. 

Analysis of the alternatives will involve preparation of a project cost estimate for each alternative, evaluation of 

the project benefit in terms of a reduction in expected damages and comparison of benefits versus costs in terms 

of benefit/cost analysis. 
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Benefit/cost analyses will be undertaken for the flood damage reduction measures proposed.  These would be 

undertaken for the entire study area and for specific identified reaches or areas. 

In terms of this analysis, the present value of both benefits and costs would be calculated on the basis of the real 

discount rate for provincial projects and the anticipated project life.  Project cost estimates include the initial or 

capital costs, plus the annual cost for the operation and maintenance during the life of the project expressed in 

present value terms. 

Project benefits would be measured in terms of the reduction in flood damages to the existing development 

within the flood study area.  Net benefits or present worth would be detailed and represents the difference 

between project benefits and project costs expressed in current dollars.  Project benefits would be based on the 

present worth of total damages averted and would include direct and indirect benefits. 

For the purposes of this study we are proposing a non-monetary evaluation technique to be employed in the 

evaluation of the non-commensurable aspects or social/environmental/aesthetic criteria.  Essentially, this 

method would illustrate the relative effects of alternative mitigatory strategies on these criteria through the use of 

a scoring/ranking matrix (Exhibits 2.2A and 2.2B in Appendix B). 

2.7.2 Project Update Presentation 

After much of the work under Tasks 4 and 5 has been completed and the mitigation options have been identified, 

the Golder/IBI team will prepare a presentation for the SAFRTF group.  The presentation will provide an update 

on the work completed to date for the project and the plan to complete the tasks ahead.  The presentation will 

allow members of the SAFRTF to get familiar with the project areas, understand the approach taken by the 

team, and ask any questions about the information or provide input regarding the existing information and/or the 

work to be completed.  The meeting date has been proposed for February 25, 2014 and is to be held in 

Edmonton at the SAFRTF offices.   

2.8 Task 7 - Develop Project Evaluation Criteria 

2.8.1 Evaluation Criteria Development 

Traditional economic analyses of flood control alternatives have generally assumed a straightforward objective of 

maximizing the net benefits (total benefits minus total costs) that accrue to a project.  Society, however, has 

other goals besides economic efficiency.  These goals or objectives are the results of outcomes that society 

desires.  Additionally, water management for the area will be considered such that other potential benefits are 

included in the analyses of the various alternatives.  Also included in the analyses of the various structural 

alternatives will be input from the environment team members to develop project evaluation criteria relating to 

the biophysical aspects of the Environment Impact (see below); e.g., species at risk or species of special 

concern and related habitat, or timing restrictions.   

The purpose of multi-objective evaluation is to account for these various goals in the evaluation process.  Along 

with SAFRTF, we would develop evaluation criteria in the major categories of economic efficiency, disaster 

prevention, environmental impact and implementation.  The criteria would consider both costs and benefits 

within the following categories: 
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2.8.2 Evaluation Criteria Categories 

2.8.2.1 Economic Efficiency 

 Project costs. 

 Net benefits. 

 Project benefits. 

 Benefit cost ratio. 

2.8.2.2 Disaster Prevention 

 Reduces current losses. 

 Reduces future losses. 

 Potential residential loss of life. 

 Potential non-residential loss of life. 

2.8.2.3 Environment Impact 

 Biophysical, social, aesthetic. 

2.8.2.4 Implementation 

 Complexity. 

 Flexibility of integration with other measures. 

2.8.2.5 Incidental Benefits with an Emphasis on Drought Mitigation 

2.8.3 Criteria Development Workshop 

The work performed above will result in the formulation of a decision matrix that will be reviewed with the 

SAFRTF in a Workshop.  The Workshop will consist of a presentation of the methodology and criteria used and 

the resulting decision matrix.  The matrix will be reviewed with SAFRTF at the Workshop to be conducted in 

Edmonton at the offices of SAFRTF.  The Workshop date has been proposed for March 11, 2014. 

2.9 Task 8 - Final Report 

Effective water (floodplain) management should seek to utilize the best available means for reducing flood 

hazards, while concomitantly fulfilling the other related water management objectives.  The implication here is a 

comprehensive management program for reducing flood damages, one which takes the concepts of structural 

and non-structural solutions and melds them into an integrated strategy of “flood damage prevention planning”, 

for in combination, these alternatives offer a wide range of opportunities to reduce flooding and manage the flow 

of water in the area.  

A draft (for client review) and then final report will be prepared summarizing all findings, analysis, alternatives 

explored, cost estimates, advantages and disadvantages of the alternatives examined, including results of the 

various project evaluations, recommendations for prioritization and implementation along with scheduling.   
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The project will provide recommendations for future water management projects including: 

 Estimated costs associated with implementation of the proposed project. 

 Timelines and conceptual scope of work for the project. 

 Benefit/cost analyses associated with the proposed mitigation projects. 

2.9.1 Task 9 – Expenses Tracking 

All expenses that are to be reimbursed by the SAFRTF will be tracked under this task.  Expenses will include 

cost incurred during travel to/from presentations and workshops; stakeholder public forums, open houses, 

consultation, and information sessions; and site visits for evaluation of existing mitigation.  There will also be 

costs incurred for the purchase and development of high-quality and high-resolution photographs and digitized 

maps required for the flood damages assessment, risk assessment, and mitigation options assessment.  The 

invoiced expenses will follow the requirements of the contract for this project.  

3.0 COST ESTIMATE 

Based on discussions with SAFRTF Director and requested additional scope items, including subcontractors, 

environmental and regulatory review, additional GIS/CADD needs, additional community meetings with First 

Nations representatives, and additional engineering requirements, the Golder/IBI team have revised our cost 

estimate from that proposed in our original scoping document.  The revised cost estimate is included in 

Appendix C.  The total revised cost estimate is approximately $925,000, which includes almost $140,000 for the 

subconsultants as requested by the Director of SAFRTF.   
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APPENDIX A  
Planning Documents - Roles and Responsibilities 
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MANAGEMENT TEAM 

Project Director (PD) 

The PD will be responsible for liaison between the project, including subconsultant IBI Group, and senior Golder 

management.  He will have ultimate responsibility for all technical and commercial matters relating to the project. 

Project Manager (PM)  

The PM will be responsible for managing, coordinating and administering the project.  She shall be responsible 

for determining the project schedule, significant milestones, supervision of the development of the budget, 

monitoring progress and taking actions to meet the budget and schedule obligations.  PM responsibilities also 

include the preparation and maintenance of management planning documents, including scoping document, 

roles and responsibilities document, communications management plan document, along with the schedule and 

budget documents.  She will be responsible for administration of the contract with AT and the subcontract with 

IBI Group. 

Project Manager Advisor (PMA)  

The Project Manager Advisor is a designated representative of IBI Group that will generally be responsible for 

the management of the IBI team, with an emphasis on the project communications plan with internal (client) and 

external (public) stakeholders.  He will be responsible for providing timely invoices and scope changes to IBI 

work to the PM, as well as providing review of IBI work products.  He will report to the PM. 

Project Coordinator (PC)  

The Project Coordinator will develop and maintain the project schedule, lists of deliverables, budgets and cost 

controls.  The PC will be responsible for the preparation of detailed weekly progress reports as well as invoicing 

monthly, with review by the PM.  She will report to the PM. 

Project Administrator (PA)  

The Project Administrator will be responsible for administrative liaison and for developing and maintaining the 

project document control system.  The PA will also serve as the travel coordinator for all project travel by Golder 

personnel.   

TECHNICAL TEAM 

Senior Water Resources Engineers  

The Senior WR Engineers will be responsible for overall technical coordination of Golder tasks as well as 

integration of Golder and IBI tasks.  Senior WR Engineers will review and approve all technical documents 

prepared by Golder and, as appropriate, IBI.  The Senior WR Engineers will report to the PM. 

Water Resources Engineer 

The WR Engineer will be responsible for planning and directing work tasks, including data review, flood risk 

identification/analysis, flood mitigation options assessment and evaluation, and preparation/integration of final 

report.  The WR Engineer will report to the Senior WR Engineer as well as the PM. 
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Environmental Specialist 

The Environmental Specialist will be responsible for evaluating the environmental aspects of the various flood 

mitigation or prevention and risks identified.  She will also be involved in the data review for establishing 

regulatory requirements and existing environmental considerations.  The Environmental Specialist will report to 

the Senior WR Engineer as well as the PM. 

Modelling Specialist 

The Modelling Specialist will be responsible for developing the flood hydrographs, and calculating the flood 

levels for the various return flows.  The Modeling Specialist will report directly to the WR Engineer. 

IBI Group - Subconsultant 

Golder’s subconsultant, IBI Group, has several roles on this project, including: 

 The primary role for collecting and reviewing background data. 

 Preparation and implementation of communications and stakeholder engagement. 

 Conducting flood damages assessments. 

 Guidance on flood risk identification/analysis. 

 Evaluating flood mitigation/prevention options assessment and evaluation. 

 Compilation of data and information for feasibility study report. 

 Project management of its internal tasks. 

IBI provides personnel (see team and roles) that provide floodplain management expertise, public consultation 

specialists, economists, planners, and graphics and GIS expertise.   

Management Team 

Les Sawatsky       Project Director 

Wendy Karably       Project Manager 

Stephen Shawcross      Project Manager Advisor (IBI) 

Jennifer Theriault      Project Coordinator 

TBD        Project Administrator 

Technical Team (Golder) 

Dejiang Long        Senior Water Resources Engineer 

Terry Winhold       Senior Water Resources Engineer 

John Edgerly       Water Resources Engineer 

Jie Chen       Modelling Specialist 

Kim MacFarlane      Environmental Specialist 

TBD        Junior Engineer 
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Technical Team (IBI)  

Stephen Shawcross      Floodplain Management Specialist 

Neil MacLean       Economist 

Brandy MacInnis      Public Consultation Specialist 

Gus Riberiro       Floodplain Management and GIS Specialist 

Valerie Doroshenko      Policy Planner, Consultation Specialist 

Greg Varricchio       Planner/Economist 

Alice Barry       Graphics Personnel 

Jenna Crumback      Graphics Personnel 

Patrick Wetter       Planner 

David Sol       Planner 

Melinda Tracy       GIS/Systems Specialist 

TBD        Technical Support 
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APPENDIX B  
Exhibit 2.1 
Exhibits 2.2A and 2.2B 
 



Exhibit 2.1

Flood Damage Reduction Alternatives

FLOOD DAMAGE REDUCTION

STRUCTURAL 
ALTERNATIVES

NONSTRUCTURAL 
ALTERNATIVES

PUBLIC INFORMATION 
AND EDUCATION

 

Other
AlternativesFlood Control

Dams & 
Reservoirs

Levees, Dikes 
and Flood Walls

Channel 
Improvements

Watershed 
Treatment

Bypass and 
Diversion Channels

Bridge 
Improvements

Urban Relocation

Urban
Redevelopment

Stormwater
Management

Others

Flood Plain
Regulations

Land Use Bylaws

Subdivision
Regulations

Tax Adjustments

Building Codes

Others

Other
Alternatives

Emergency
Measures

Flood Proofing

Flood Forecasting

Development
Policies

Flood Insurance

Others

Feasibility Study – Athabasca River Basins

December 2013



Commensurable Objectives

1.  Ice Control Structure  81,700  52,802  -28,898  0.65  4

2.  Dyking Inside River  28,500  46,112  17,612  1. 62  2

3.  Dyking Outside River  20,000  46,112  26,112  2.30  1

4.  Channel Improvements  N/A  N/A  N/A  N/A  N/A

5.  Storage Crooked Rapids*  710,000  N/A  N/A  N/A  N/A

6.  Storage Clearwater  87,300  52,802  -34,398  0.61  5

7.  Ring Road and Dyke**  52,200  46,112  -6,088  0.88  3

8.  Flood Zoning  N/A  N/A  N/A  N/A  N/A

9.  Relocation  365,577  55,833  -309,743  0.15  10

10.  Flood Proo�ng-Fill  332,581  63,048  -269,533  0.19  9

11.  Flood Proo�ng-Foundation  309,487  63,048  -246,439  0.20  8

12.  Flood Proo�ng-Seals & Cls.  137,392  31,681  -105,711  0.23  7

13.  Flood Proo�ng-Seals & Cls.  112,419  31,618  -80,738  0.28  6

14.  Downstream Blasting  N/A  N/A  N/A  N/A  N/A

15.  Contingency Measures  N/A  N/A  N/A  N/A     N/A

* Medium Head

** Low Growth Scenario
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Non-Commensurable Objectives

1. Ice Control Structure  H H  L  L  H  VL  M  M  M  3

2.  Dyking Inside River  H  H  M  M  M  L  VL  L  M  2

3.  Dyking Outside River  H  H  M  M  VL  L  VL  L  M  1

4.  Channel Improvements  L  L  H  H  H  VL  M  L  L  8

5.  Storage Crooked Rapids*  VH  VH  L  L  VH  VL  M  VH  H  4

6.  Storage Clearwater  H  H  L  L  H  VL  H  H  M  5

7.  Ring Road and Dyke**  L  M  M  M  L  L  M  M  M  6

8.  Flood Zoning  VL  M  VH  VH  VL  M  VL  M  VL  9

9.  Relocation  VH  VH  VL  VL  VL  VH  L  VH  H  1

10.  Flood Proo�ng-Fill  H  H  L  L  L  H  H  VH  H 6

11.  Flood Proo�ng-Foundation  H  H  L  L  L  H  H  VH  H  6

12.  Flood Proo�ng-Seals & Cls.  M  M  L  L  L  H  H  VH  H  7

13.  Flood Proo�ng-Seals & Cls.  M  M  L  L  L  H  H  VH  H  7

14.  Downstream Blasting  VL  VL  VH  VH  L  VL  VL  VL  VL 8

15.  Contingency Measures  L  L  L  L  VL  L  VL  M  VL  5

*L.-0.-L.: Loss-of-Life
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